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1 Hesapb 1 3a1a4M OCBOEHHUS TUCHHUILIMHBI.

[Iporpamma quctuIIuHbI cocTaBieHa Ha ocHoBe Tpedboanuit ®I'OC BIIO mo
HanpasyieHuto moarotoBku 04.03.01 Xumus. [Ipeanaznauena s 6akanaBpoB, 00yJIarOIIHXCS
1o nporpammam « OpraHnyeckas XuMus» (nepsbiii Toj1)

Heab ocBoeHus nucuuIuivHbl:  Llenbio 0cBOGHUS AMCHUIIIIMHBI SBJISETCS TEOPETUYECKAs
Y TIPaKTUYeCKasi IOJAr0OTOBKA CTYICHTOB 10 OCHOBHBIM ((pyHIIaMEHTAIBHBIM) pa3zienaM o0Imel u
HEOPraHMYeCKOM XMMHUU C YUETOM COBPEMEHHBIX TEHJCHIIMM pa3BUTHS XUMUYECKOU HAYKH, YTO
obecrieunBaeT perieHue 3aaad oyaymieit mpopecCHoHAIbHON AeSITEIHbHOCTH.

3agauu: 3aauaMy HEOPraHUUECKON XUMUU SIBIISIFOTCS] U3yUEHHE:

- COBPEMEHHBIX MIPE/ICTABICHHUI O CTPOEHUH BEUIECTBA, O 3aBUCUMOCTH CTPOEHUS U CBOMCTB
BEIIECTB OT MOJIOKEHUS COCTABIISAIOLIMX UX 1eMEeHTOB B [lepuoanueckoii cucreme u
XapakTepa XUMHYECKOW CBS3H;
- IPUPOJIbI XUMHUYECKUX PEAKIUH, UCTIOIb3yEMbIX B TPOU3BOJICTBE XUMUYECKUX BEUIECTB U
MaTepHUaIoB, KHHETUYECKOTO U TEPMOIUHAMHYECKOTO TIOIX00B K OITUCAHUIO XUMUYECKUX
MIPOLIECCOB C LIEJIbI0 ONTUMHU3AIMU YCIOBUHM UX MPAKTUYECKOH peanusaluy;
-BaXHEHIINX CBOWCTB HEOPraHMYECKUX COCMHEHUN U 3aKOHOMEPHOCTEN UX U3MEHEHUS B
3aBUCHMOCTH OT TOJIO’KEHUS COCTaBIISIOUINX UX AJIeMEeHTOB B [lepuoanueckoit cucreme.

2 Mecto nucuumiinasl B cTtpykrype OOII BITO

JlucuunimHa OTHOCUTCS K 00s13aTennbHOM YacT yueOHnoro nukia — b1.0.06.01 moxyns
«XUMHS» U OCHOBBIBAETCS HA 3HAHUSIX, HABBIKAX M YMEHUSX, TPHOOPETEHHBIX B PE3Y/IbTATE
OCBOCHHS XUMHUH, GU3HKH U MATEMATUKH B CPEHEN TIKOJIE. Y CIIEIITHOMY OCBOEHUIO
JTUCITUTITMHBI COMMYTCTBYET MapajlieIbHOE N3yYeHHe (DU3UKHA U MaTeMaTUKH Kak 0a30BBIX
€CTECTBEHHOHAYYHBIX JTUCIUTLINH.

Nzydyenune qucuummabl «HeopraHnyeckas XuMus» Kak MPeIIeCTBYIONIEH COCTaBIsSET

OCHOBY JAJIBHEHIIIETO OCBOCHHS CJICIYIOIINX TUCIUTUINH: « «DU3UYecKas U KOJIJIOUTHAS
XUMUSA», KAHATTUTHYECKAS XUMUI».

W3ydyeHne maHHOW NHWCUIUIUIMHBI HAMpaBJICHO Ha OCBOCHHE OOOOIIEHHBIX
TPYJIOBBIX () YHKITHI

3 TpeOoBaHus K pe3yJibTATAM OCBOEHHUS COAEP:KAHUS AUCIUINIUHBI
3.1.27eMeHTHI 00IeKYIbTYPHO-NIPOodeccuoHaNbHbIX KoMneTeHuni (OIIK),
(popMupyeMBbIX TaHHON AUCHMIIINHOM
OIIK-1.1. CucremMatu3upyeT U aHAIU3UPYET PE3YJIbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,
HaOJI0/IeHNH, U3MEPEeHUH, a TaKKe Pe3yJbTaThl pAaCUETOB CBOMCTB BEILIECTB M MAaTEpHAJIOB;

OIIK-1.2. CnocoGeH OCyIIECTBIATh MOUCK AJITOPUTMOB pEIIEHUs TPOOIeMHON
CUTYallUU Ha OCHOBE JIOCTYIHBIX MCTOUHUKOB MH(POPMALIUH ¢ IPUMEHEHUEM COBPEMEHHBIX
MH(GOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX CPEJCTB M TEXHOJIOTHIA;

OIIK-1.3. ®opmynupyeT 3aKJIFOUEHHUS U BBIBOJBI IO pE3ybTaTaM aHAIN3a
JUTEPaTypHBIX TaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX paboT
XMMHMUYECKOHN HaIpPaBJIEHHOCTH;

OIIK-2.1. PaGoTaeT ¢ XUMUYECKMMHU BEIIECTBAMH C COOJIIOJICHMEM HOPM TEXHUKHU
0€30IMacHOCTH;

OIIK-6.1. IlpencraBnseT pe3yabTaThl pabOTHI B BUJE OTYETA [0 CTAaHAAPTHOH popme Ha
PYCCKOM $I3BIKE;



3.2.Pe3yabTaTrhl 00pazoBanus, GopMHUPYeMOro JAHHOM M CHMILIMHOMN
3.2.1.B pe3yabrare 0CBOCHHMS TUCHHUILINHBI 00y4aIOIUIICA J0JIKeH 3HATD

-OCHOBbI COBPCMCHHBIX Teopnﬁ B oOyract HeOpFaHquCKOﬁ XMMHH U CIIOCOOBI UX IMPUMCHCHUSA
I PECIICHUA TCOPCTUUCCKUX U IPAKTHYCCKUX 3a/1a4d B JIIOOBIX 00JIaCTAX XHUMHH,

-OCHOBHBIC INOHATHA U 3aKOHBI XUMHWHU, TCPMHUHOJIOTUIO U HOMCHKJIIATYPY BaYKHEHIITNX
XUMHNYCCKHUX COCIII/IHCHI/Ifl;

- COBPCMCHHBIC IMPEACTABJIICHUA O CTPOCHUHN aTOMOB, MOJICKYJI U BEIICCTB B PA3JIMYHBIX
arperaTHblX COCTOAHUAX,

- IPUPOAY U TUIIBI XUMHUYECKOM CBA3H;

- METOAOJIOTUIO TPUMEHCHUA TCPMOJUHAMUYCCKOI0 1 KHHETUYCCKOTO MOAXO0A0B K OITMCAHHIO
XUMHUYCCKHUX MMPOLECCOB,

- crieuu UKy CTPOEHHS U CBOMCTBA KOOPAWHALIMOHHBIX COEAMHEHUN;

-XapaKTEPUCTUKY JIEMEHTOB M UX BaXKHEUIIIUX COCTMHEHU,

- 3aKOHOMCPHOCTH U3MCHCHUSA q)HSI/IKO-XI/IMI/ILIeCKI/IX CBOIICTB IMMPOCTBIX U CJIOKHBIX BCUICCTB B
3aBUCHUMOCTH OT IIOJIOKCEHHUS COCTABIIAIOIIUX UX 3JICMEHTOB B HepHOHquCKOﬁ CHUCTEME,

- OCHOBHBIE TIPaBUJIa OXPAHbBI TPYAa U TEXHUKH 0€30MacHOCTH MPpHU paboTe B XUMHUYECKOM
naboparopuu

3.2.2.B pe3yabTaTre 0CBOCHHMS TUCHHUILINHBI 00Y4YaIOLIUIICA 10J15KeH YMeTh:
-CaMOCTOATCIIbHO CTABUTH 3aa4y UCCIICAOBAHUA B XUMHUYCCKUX CUCTEMAX, BI)I6I/IpaTI)
ONTUMAJIbHBIE IIYTH U METOJbI pEeIlIeH!s OJ0OHBIX 33]Jau KaK HKCIIEPUMEHTANIbHBIX, TaK U
TEOPETUUYECKHX;
-00Cy)KIaTh pe3ynbTaThl UCCIEI0BAaHUM, OPUEHTUPOBATHCSA B COBPEMEHHOMN JIUTEpAType MO
HEOPraHN4ecKOil XMMHHU, BECTU HAYYHYIO JUCKYCCHIO IO BOIIPOCAaM HEOPraHUUYECKONH XUMUM.
paboTaTh ¢ XMMUYECKMMH PEAKTUBAMHU, PACTBOPUTEIAMH, 1a00PATOPHBIM XUMHUYECKHM
000pyI0BaHUEM;
- IPOU3BOAUTH PACUEThl, CBSI3aHHbIE: C IPUTOTOBIEHUEM PAaCTBOPOB 3aJAHHOM KOHIIEHTPALINH,
OIpe/ieIEeHueM TePMOANHAMUYECKUX U KHHETUYECKUX XapaKTePUCTUK XUMUYECKUX IIPOLECCOB,
OIpe/IelIEeHNeM CTeXHOMETPUM XUMUYECKUX PEAKLIMMA, Ollpeie/IieHUEeM yCI0BUNH 00pa30BaHMsI
0CaJIKOB TPYIHOPACTBOPUMBIX BEIIECTB U Jp.;
- MCII0JIb30BaTh IPUHIUI EpUOANYHOCTH U [leproanueckyro cucreMy i IpeAcKa3aHus
CBOMCTBA MPOCTHIX U CIOKHBIX XUMHUUECKUX COEJUHEHNUIN 1 3aKOHOMEPHOCTEN B X U3MEHEHUU;
- IPOBOJIUTH MPOCTON y4eOHO-UCCIIE0BATENIbCKUM SKCIIEPUMEHT Ha OCHOBE BIIaJICHUS
OCHOBHBIMH IIPHEMaMU TEXHUKU paboT B 1abOpaTopuH;
- IPOU3BOAUTH OLIEHKY IOTPELIHOCTEN Pe3yIbTaTOB (PU3UKO-XUMUYECKOTO 3KCIIEPUMEHTA,
- 0OpMIIATh pe3ysIbTaThl SKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX PaboT, GOpMYyIHpOBaThH
BBIBO/IbI.

3.2.3.B pe3yabTaTe 0OCBOCHUS JUCHUILIMHBI 00Yy4AIOIIUICS 10JI2KEH BJIA/IETh:
-OCHOBHBIMHU MTPHEMaMHU MPOBEACHUS (PUZUKO-XUMUUECKUX U3MEPEHUI;
-METO/IaMH1 KOPPEKTHOM OLIEHKU MOTPEIIHOCTEN NPU MPOBEAECHUN XUMHYECKOTO IKCIIEPUMEHTA;
- TEOPETUYECKUMH METOJaMU ONKMCAHUS CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUS UX aTOMOB U N0JI0KeHUs B [lepruoanueckoii cucreMe XMMUYECKUX
9JIEMEHTOB;
- SKCIEPUMEHTAIBHBIMU METOJIAMHU ONIPEIETICHUS XUMUYECKUX CBOMCTB U XapaKTEPUCTUK
HEOPraHUYECKUX COCAUHECHUI.

4 CognepxaHue U CTPYKTypa TUCHHUILUIMHBI «HeopraHudeckas XUMUS» HepeueHb OUeHOUHbIX
cpeocme u konmpoaupyemvix komnemenyuii: OIIK-1.1; OIIK-1.2; OIIK-1.3 OIIK-2.1 OIIK-



OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YICHHUS. 3aKOHBI:
COXpPaHCHUA, KPATHBIX OTHOIHCHI/Iﬁ, IIOCTOsAHCTBA COCTaBa,
00BEMHBIX OTHOLICHHUH. 3akOH ABOraipo. 3aKOH YIKBHUBAJICHTOB.
CoennHEHNS TOCTOSHHOTO U IIEPEMEHHOI0 COCTaBa.

T"a3oBbIe cucTtembl. I'a30BbIe 3aK0OHBI. MacanbHBIN ra3.
VYpasuenne Menaeneena — Kinaneiipona. IlapiansHoe naBieHue
ra3a B CMECH, OTHOCUTEJIbHAS IIIOTHOCTh I'a30B.

3. CTpoeHHe aTOMA M 31eKTPOHHBIX 000J109€K aTOMA.
OKcHepUMEHTalIbHBIE OCHOBBI COBPEMEHHOM TEOPUU CTPOESHUS
aToma. SInpo u anekrponHas obosouka. [Lnanerap-Has Mozeb
aToMa u nocTyaatsl bopa, mpoTUBOpedns: MOZIENH.

[yanu3M B oBeneHuM MUKpodacTull. BonHoBas npupona
3JIEMEHTAPHBIX YacTull. Y paBHEHUE A€ bpoiist, mpuHImI
HeomnpeneneHHoctH I efizendepra. KsantoBoMmexanudeckas
MOZeNb aToMa Bogopoaa. BonHosoe ypaBHenue Llpeaunrepa.
BonHoBas GpyHKIMS 1 3ME€KTPOHHAS INIOTHOCTD 3JIEKTPOHOB B
aTtoMe. PamuanbHoe U yIJIOBOE paclpeeleHue 3IEKTPOHHON
IUIOTHOCTH B aTOME.

KsanroBble unicia. ATOMHBIE OpOUTATN. DHEPreTUIECKIE
YPOBHH 3JIEKTPOHA B aToMax. Bux s-, p-, d-, f- aToMHBIX
opbutaneii. [Ipuarn ITaymu. [IpaBuno XyHna u mopsigok
3aII0JTHeHNS] aTOMHBIX opOuTaneii. [IpuHINT HanMeHbIen
sHepruu. [IpaBuna Kieukosckoro. [lorstue 06 3¢ dexTnBHOM
3apsizie sapa aroMa. DKpaHUPOBaHUE 3apsa sapa SIEKTPOHAMH.
4.Ilepuoguueckmuii 3axon u [lepuonuyeckas cucrema
XHMMHUYECKHUX 3JIEMEHTOB € TOYKHU 3peHHUs TEOPHH CTPOEHMSI
aroma. Ilepuoa4HOCTD CBOICTB 3JIeMEHTOB.

Oco0eHHOCTH 3aTIOTHEHHS YJIEKTPOHAME aTOMHBIX OpOHTaNeH 1
(hopMupoBaHHUE IEPUOIOB. S-, p-, d-, f-3TIEMEHTHI M UX
pacriono)xeHre B mepuoandeckon cucreme. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK IEMEHTOB M NX NEPHOJUIHOCTb.
I'maBHbIe 1 TOO6OYHBIE TOATPYIITEL. Pasnuanble hopMbl Tabmu
TIepHOANIECKON CHCTEMBI. [lepnoanIHOCTh CBOWCTB aTOMOB.
Paanycer aroMoB 1 noHOB. OpOuTanbHbIe U 3()(EKTHBHBIC
panuycel. Vi3MeHeHne aTOMHBIX ¥ HOHHBIX PaJinyCcoB IO IEpHUOAaM
u rpynnaM. I dexTsl d- u f-cxatusi. NoHN3aIMoHHBIN TOTEHIHA
1 €ro M3MEHEHHE N0 IeproaM u rpynmnam. daxTopsl,
ONPEAENSAIOIINE BEIUNINHY HOHU3ALMOHHOT0 TOTEHIHAIA.

6.1.
4.1 Conepsxanue pa3ae/ioB AucHunanubl (Jlexkuus)
Tabauua 1. Tembl JIeKUMOHHBIX 3aHATHI
Ne Haumenos Cogepxanue pazena Kon Haunmeno
pas- aHue KOHTPOJIHPY BaHHe
Jena paszena eMoii OLIEHOYHO
(Momys) o
KOMIIETEHIH | cpencrBa
u (nm ee
4acTH)
1 2 3 4
1. Ilpeamer u 3axaumn xumMmuu. MecTo XUMHUM B cUCTeMe OIIK-1.1;
«XuMmust ecTecTBEHHbIX HayK. [Ipenmer u 3agaun xumun. OCHOBHbIE OIIK-1.2: Kosnoxk-

1 KaK HayKa. | 3aJa4M COBPEMEHHOW HeopraHumdeckoil xumun. CoBpeMeH-Hble OIIK-1 3’. BUYM,
CrpoeHue | HampaBJIEHHS Pa3BUTUSI XUMUYECKOH Hayku. XuMHudeckas Gpopma o KOMITBHO-
BEIIIECTBA» | JBW)KEHMSI MaTepUH. XHUMUS KaK CHCTeMa 3HaHUH O BEIECTBaX — OIlK-2.1; TepHOE
CoBpeMeH | MX COCTaBE, CTPOEHUH U XUMHYECKOM CBS3H. OIIK-6.1 TECTHPO-
HbIE 2. AtomHO-MoJieKyJIsipHOe Yuenne. OCHOBHbIE XMMUYECKHE BaHKE
NpoOJeMbl | MOHSTHS: aTOM, MOJIEKYJIA, IPOCTOE BEIIECTBO, XUMUYECKOE
HEOpraHu4 | coelWHEeHHe. XMMUYECKUH 3JIeMeHT. M30Tonsl. ATOMHas U
€C-KOoH MonexkyinsgspHas macca. Moiib, MOJISIpHAs Macca, MOJISIpHAsI
XUMHH. KOHICHTpAIHs BEIECTBA.
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CponCTBO K 3JIEKTPOHY M €ro M3MEHEHHE TI0 ITEpHoiaM U TPYIIIaM.
@DakTopEbI, ONPEACISIONINE BETHINHY CPOACTBA K SJIEKTPOHY.
[TonsiTre 00 3NIEKTPOOTPUIIATENBL-HOCTH AIeMeHTOB. [llkana
[Monuura. Vi3MeHeHue BETMYHMH 3JIEKTPOOTPUIIATEIHLHOCTH
9JIEMEHTOB I10 MIEPHO/IaM H TPYIIIIaM.

[lepromMuHOCTE XUMHYECKUX CBOMCTB 3JIEMEHTOB, POCTHIX
BEIIECTB M XMMHUYECKHUX COeANHEHUH. BropniHas nepuoauaHocTh
U ee MPOosIBJIEHUE B CBOMCTBax 31eMeHToB IV u VI nepronos.
V3MeHeHne BaJIeHTHOCTH 110 IEpUOaM | rpynmnam. V3menenne
CBOICTB 3JIEMEHTOB IO TIEPUOJAaM U IPYIIaM B 3aBHCHMOCTH OT
CTPYKTYPBI BHELTHHX W MPEIBHEIIHUX 3JIEKTPOHHBIX 000I0UEK U
paauycoB aToMoB. I3MeHeHne XMMUYECKO aKTHBHOCTH METaJIJIOB
Y HEMETAJUIOB 110 TIEpUOJaM U rpymnmnam. M3MeHeHne KUCIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB ¥ THJPOKCHJIOB I10 TIEPUOJaM 1
rpymnmam.

5. XuMnyeckasi CBSI3b M CTPOEHHE MOJIEKYJI, BAJICHTHOCTD.
BzaumoneiictBue atoMoB. [Ipu4nHBI 00pa30BaHMs XUMHYCCKOM
cBs3u. [lpupona xumuueckoi csi3u. Mosekyna BoropoJia u
METO/IbI €€ OMHCAHUSI.

KBaHTOBOMEXaHUUECKAsI TPAKTOBKA MEXaHH3Ma 00pa30BaHusI
CBSI3U B MOJIEKYJ1e BoJopoia. OCHOBHBIE THITBI XUMHYECKON CBSI3H:
KOBaJICHTHasl (HETOJIsIpHas ¥ MOJISIPHAS ), MOHHAS!, METaJITHYecKasl.
MexaHU3MBI 00pa30BaHUs KOBaJICHTHOU CBsi3u. OOIne
0COOEHHOCTH MEXaHU3Ma 00pa30BaHUs KOBAJCHTHBIX U HOHHBIX
cBszeil. OCHOBHBIE TIOJIOXKEHUS TeOprH BaJieHTHBIX cBsizelt (BC).
OcobeHHOCTH 00pa30BaHUsl CBsI3EH MO IOHOPHO-AKLENITOPHOMY
MexaHn3My. HacblaeMocTs 1 HalpaBJIEHHOCTh XMMUYECKOH
CBsA3U. MHOIOLIEHTPOBAs CBS3b.

BanentHocTh XUMHUECKUX 311€MEHTOB. McTopust pa3Butus
HOHSTHUS BaJIGHTHOCTH. Pa3nyHble TPAKTOBKU IOHATHS
BaJICHTHOCTH B COBPEMEHHOM XUMUU. BajleHTHOCTH ¢ O3ULUI
teopuu BC. BanentHocTs s-, p-, d-, f-3nementoB. IloctosiHHAs 1
HepeMeHHas BaJICHTHOCTH. BaJIeHTHOCTD M CTENIEHb OKHUCIICHHS
aTOMOB 3JIEMEHTOB B UX coeMHEeHMUsIX. KoopanHannoHHoe Yyucio
XMMHUYECKH CBSI3aHHOTO aTOMa KaK XapaKTepUCTHUKa,
JIOTIOJTHSIOILAs BaJIEHTHOCTb.

OnuHOYHbIE ¥ KPaTHBIE CBSA3U. O- U T-Pa3HOBUIHOCTU
KOBAJIEHTHBIX CBs3eil. OTHOCHTEIbHAS YCTOWIUBOCTD (p—p)n- U
(p—d)n-cBs3eit. KonmndecTBeHHBIE XapaKTEPUCTUKN XUMHUYECKUX
cBszeit. [lopsaok csa3u. DHEprus cBs3u. JnHa CBA3M.
BanenTHsbiit yron. DddexTuBHbIE 3apsi bl XHUMHYIECKN CBS3aHHBIX
aTOMOB U CTEIIEHb HOHHOCTH CBS3H. JIMMOIBHBIN MOMEHT CBSI3H.

CreneHp HOHHOCTH CBSI3U KaK (DYHKIHS pa3HOCTH
3JIEKTPOOTPULATENLHOCTEN B3aUMOJAEMCTBYIOLIMX ATOMOB.
JunonbHbI MOMEHT MHOTOAaTOMHON MOJIEKYIIbI. DaKTOpHI,
ONPEACNAIOIINE BETUINHY AUTIOJIFHOIO MOMEHTAa MHOTOATOMHOM
MOJIEKYJIBI.

Konuenmust ruOpuausanmuy aTOMHBIX opOuTaneit u
MIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYT 1 HOHOB. OCOOCHHOCTH
pacnpenenenus 1eKTPpOHHON
IUIOTHOCTH THOPUAHBIX opOuTaneii. [Ipocreiimme TUITBI
rubpuaM3aun: sp, sp*, sp>, sp’d, sp>d*. I'nbpumusamnus ¢
yJacTHEeM HETIOJIeTICHHBIX JJIEKTPOHHBIX map. [IpocTpancTBeHHas
KOH(Urypamnus MoJeKy1 1 HoHOB Tua AX», AX3, AX4, AXs, AXs,
AXj7. Teopust OTTaJIKUBaHUsI SJIEKTPOHHBIX Hap BaJEHTHOMN
000JIOYKH ¥ TIPOCTPAHCTBEH-HAsl CTPYKTYpa MOJIEKYII.

Konnenmust nonspuzanuu HoHOB. TpaKkTOBKa MONAPHBIX CBSA3EH
COTITACHO KOHIIETIIINH ITOJIIPU3AIN HOHOB. JIOKaIM30BaHHBIE U
JIETIOKAIN30BaHHbIE CBSI3U. TpeX- 1 MHOTOLIEHTPOBBIE CBSA3H.
Jlenokanu3zanus m-3JeKTPOHHOM INIOTHOCTH B MOJIEKYJIe OeH30M1a,
rpadure, HOHAX KUCIOPOACOACPIKAIINX HEOPTAHMIECKHUX KUCIIOT.
OeKTpOHHOAC(UIMTHBIE U 3JIEKTPOHHON30BITOUHBIE MOJIEKYJIBI.




[IpocTpancTBeHHas KOHPUTYpAIHs MOJICKYJT U HOHOB
KHCIOPOACOEPKAIINUX HEOPTaHUYECKUX KUCIIOT.

Teopust Mmosnekynsipusix opouraneit (MO JIKAO). OcHoBHBIE
nonoxenus teopud MO. DHepreTudeckue nuarpamMMsl.
Ces3piBaronye U paspoixistomue MO. DHepreTuueckue
quarpamMMbel MO IBYXaTOMHBIX MOJIEKYIT 2JIEMEHTOB BTOPOTO
Mepro/Ia. G- ¥ T-MOJIEKYISIpHbIe opOuTanu. OTHOCUTEIbHAS
YCTOMYMBOCTH IBYXaTOMHBIX MOJIEKYJ M COOTBETCTBYIOLINX
nonoB. Cpasaenue Teopun BC u MO. Xumuueckas CBs3b B
vactuuax Hy, Hy" u Hy ¢ mosunmii metomos MO u BC.

Wonnas cBs3b U ee coiicTBa. [longpusanus noxa B
anekTpuyeckoM none. IlonspusyeMocTts 1 noaspusyroliee
JieicTBUE HOHOB. VI3MeHeHue B epuojax U rpynnax.
B3aumMopeiicTBue HOHOB B KPUCTAJNIMYECKON pelleTke. DHeprus
HMOHHON KpUCTAJUIMYECKON PEIIETKH, BIUSIHUE pa3MepoB U
3aps70B HOHOB.

Meramnyeckas CBsi3b. DJIEKTPOHHOE CTPOEHUE METAJLIIOB C
nozutuu MO JIKAO. BaneHTHbIE 2JI€KTPOHBI, 3JIEKTPOHHBIN I'a3.
OcHOBBI 30HHOH Teopuu. CBA3b B MeTaJIaX, NOTYIPOBOAHUKAX U
JTU3JIEKTPHUKAX.

XUMHYecKast CBSI3b M THIBI KPUCTAIIOB. JleheKThI
KpUCTaJUIM4ECKOM perieTku. TBepable pacTBOpPHI.

6. Me:xkMoneKyasipHoe B3anmoaeiicteue. Cunsl Ban-nep-
Baanbca. OpHeHTallMOHHOE, HHAYKIIHMOHHOE U TUCIIEPCHOH-HOE
B3auMozencTysl. MaKTOpbl, ONPEAEISIOINE IHEPTUIO
MEXMOJIEKYIISIPHOTO B3aUMO/IeICTBUS.

Bonoponnas cBsa3b. [Ipupona BogopoaHou cBsizHy, ee
KOJIMYECTBEHHBIE XapaKTePUCTUKU. Mex- U BHYTpHU-
MOJIEKYJISIpHasi BOOOPOIHAs CBsI3b. BogopoaHast CBsA3b MEXIY
MoJieKynaMu (TopoBoIOpo/a, BOIBI, AMMUAKa M CIIUPTOB.

BrusiHre BoIOpo/IHO# CBsI3U HA (pU3MYECKHe CBOMCTBA
BEILIECTB C MOJICKYJISIPHOM CTpyKTypoi. O011He 0cCo0eHHOCTH
(bU3MYECKUX CBOWCTB MOJICKYJISIPHBIX KPUCTAIIOB B CPABHEHHH C
HOHHBIMU 1 @TOMHBIMHU KPUCTaJIIAMHL.

CoenuHenus BkitoueHus. KitaTpaTtHbie coeAnHEHUs!.
Kpucraminueckoe cocTossHUE BelecTBa. JleneHne KpucTaioB 1o
THITy CBSI3U: aTOMHbIC (KOBAJICHTHBIC), HOHHBIE, METAJTHUECKUE,
MOJIEKYJISIPHBIE.

@DakTOopBl, ONpeENAI0IINE TEMIIEPATYPy IUIaBJICHNS HOHHBIX,
aTOMHBIX U MOJICKYJIIPHBIX KPUCTAJUIOB. 3aBUCUMOCTh
(U3MUECKUX CBOMCTB BEILIECTB C MOJIEKYJISIP-HOM CTPYKTYPOH OT
XapaxkTepa MeXMOJIEKYISIPHOTO B3auMoAeicTBus. TeMnepaTypbl
IUTABJICHHS U KUIIEHUS B PSIJax BELIECTB CXOJHOTO COCTAaBa,
00pa30BaHHBIX 3JIEMEHTAMH OIHOMN MOATPYIIBL. TeruoTs!
(ha30BBIX MEPEXOIOB.

7.CoBpeMeHHbIe MP0o0eMbl HEOPraHUYeCKOi XUMMH.
MerannoopraHudeckast ¥ CylpaMoIeKysipHast XUMUS-XUMUS
MOJIEKYJISIPHBIX aHCaMOJIeH 1 MOJIEKYIAPHBIX CBSI3EH.
[NonumonekynsipHbIE CUCTEMBI U UX TonydeHne. CeleKTHBHOE
CBSI3BIBAHME MOJICKYJI B CYTIEPMOJIEKYJIBL.

XUMHS HECTEXUOMEPUUECKUX coenHeHuil. Heopranuuec-kue
MaTepuanbsl. HaHoMaTepuaibsl 1 HAHOTEXHOIOTHH.
broneoprannueckas XUMHSL
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OCHOBHEIE
3aKOHOMED
-HOCTH
mpo-
TEKaHUS
XAMUYECK
Hux
MIPOIIECCOB
»

8. Ocnogwt xumuueckoit mepmoounamuku. JHePreTHIECKNC
XapaKTEPUCTUKN XUMHUUECKUX PEaKIIIH.

[epBoe Havao TepMOANHAMUKHY. BHYTpeHHsIs 3HEpTHS
BelecTBa. [IpeBpamnieHus 3HEpPIuy U PadOThl B XUMHYECKUX
nporeccax. 3aKoH coxpaHeHust sHeprun. Tepmoxumust. [Torstue
00 SHTANBINK. DHI0-HU IK30TEPMHUYECKUE peakuun. 3akoH [ecca n
cnencTBre U3 Hero. CTaHIapTHOE COCTOSIHUE WU CTaHIapTHAS
SHTANBIH 00pa30BaHus BemecTBa. PacueTsl TeruIoBbIX 3 dhexToB
peaKuuii. DHTaNBIN ATOMHU3AIMN BEIECTB U SHEPTUS CBS3U B
MHOroaToMHbIX Monekynax. L{uxn bopha - ['abepa. [TpuHumn
beptino - Tommncona.

Bropoe Hauano TepmonuHaMuky. [loHsTHE SHTpONHH.
VYpasHenue bonbumana. Mi3MeHeHue sHTpOIUH pu (a3oBbIX U
XMMHUYECKHX MpeBpanieHussX. CTpeMiieHne K MaKCUMYMY
SHTPOIHH B N30JIMPOBAHHBIX CUCTEMAX KaK XapaKTepUCTHKA
BO3MOKHOCTH CaMOIPOU3BOJILHOTO NMpoTeKaHusl peakunu. OneHKa
3HaKa M3MEHEHUsI SHTPOIUHU B XMMUYECKHUX PEAKIIHSX.

Oueprus [m66ca. YmenbieHue snepruu [ mo0ca kak
TEepMOIMHAMUYECKHI KPUTEPHH BO3MOXKHOCTH CaMo-
MPOU3BOJIBHOIO IPOTEKAHUS MPOLIECCa B 3aKPBITHIX CHCTEMAaX.
CrangapTHoe U3MeHeHue sHeprun [ 'ndoca B peakuu.
3aBUCHMOCTh U3MEHEHHs dHepruu ['ub0ca oT Temneparypsl,
JIaBJICHUS M KOHIIEHTPAIIMK Pearupyronumx emects. OCOOeHHOCTH
npoTeKaHus ra3oaszHbIX, )KUIKO-(Pa3HbIX, TBEPAOPa3HBIX
peakuuii. Ponb SHTaNbIUHHOTO U SHTPONUHHOrO (PAaKTOPOB B
onpeJeseH!N HallpaBJIeHUs Ipolecca.

9. Ocnogvl xumuueckoit Kunemuxu. ' OMOreHHbIE U
rereporeHHble peakuuu. CKOpOCTh XUMHYECKON peakuu U
(axTophl ee onpeesomue. 3aBUCUMOCTb CKOPOCTH PEaKLIUH OT
KOHIEHTpAIUU peareHToB. KuHeTnueckoe ypaBHEHUE pPeakIu.
MHorocranuiinbie peakuuu. IIopsaiok 1 MOIeKyJIIpHOCTh
peaxuum.

ITonstue o MexanusMe peakuuu. [lepexonHoe cocrosiHue, UK
AKTUBHUPOBAHHBIA KOMIUIEKC. DHEPrHUsl aKTUBaMH. DaKTOpPHI,
OIpeAENAOIINE BEIUINHY SHEPTUN aKTUBAIMU. DHEpreTHIecKas
JuarpamMma peaxkuuu. KoopaunaTa peakiyu.

BnusiHue TemnepaTypsl Ha CKOPOCTh XUMUYECKON PEAKIUU.
[paBuno Baur-T'odda. TemnepaTypHbiii KOIPPHUIMEHT CKOPOCTH.
YpaBHeHune Appenuyca. Y paBHe-HHE 3aBUCUMOCTH CKOPOCTH
peaKuuy OT TEMIIEpPATypbl, SHEPIHU aKTUBALMU U SHTPOITHH
aktuBauuu. Pacnpenenenue Maxkcsema - bonpimana.

Katanms n xaranuzatopsl. IHTHOUTOPB! 1 HHTHOHPOBA-HHE.
Karanutuueckue aapl. BiusHue katain3aTopoB Ha CKOPOCTb
XUMHU4ecKoit peakin. OcCOOCHHOCTH KHHETHKH ra30(ha3HbIX,
KUIKO(pa3HBIX U TBepAO(Da3HbIX peakiuii. MexaHH3Mbl
TOMOTEHHOT'0 ¥ TETEPOreHHOr0 Katanu3a. | oMoreHHsie u
TeTepOreHHbIE KaTaINTHIecKue peakiuu. [IpomMexyrouHble
CTaJM{ B TOMOTE€HHBIX M T€TEPOre€HHBIX KaTAINTHIECKUX
peaxmsax. Ancopomus prusmyeckas u xumudeckas. [Ipupona
a7COpOIIMOHHBIX CHII.

DoToxMMHYECKHE U HEeTTHbIE peakiuy. [Ipupoaa akTHBHBIX
yactuil. OCHOBHBIE CTQANH MPOTEKAHMS [ETTHBIX PEaKIni.
Hepa3BerBneHHbIE 1 pa3BETBICHHbIE [IETTHBIC PEAKIINH Ha
npuMepe 00pa30BaHUs XJIOPOBOAOPOA U BOJIBL.

10. Xumuueckoe pasnosecue. O6patumMbie 1 HEOOPATHMEIE
XuMugeckne peaknu. CocTosTHIE paBHOBECHS M IPHHITHIT
MHUKPOCKOITNYECKOH oOpaTuMocT peakuni. KnHernuecknii u
TEepMOANHAMHWYIECKHI TTOAXO/BI K OMHCAHHIO XHMHUUECKOTO
paBHOBecHs. KOHCTaHTa XUMHYECKOTO pAaBHOBECHS M Pa3JIMUHbIC
croco0sb! ee BeIpaskeHusl. CBA3b KOHCTAHTBI XUMHIECKOTO
PaBHOBECHS CO CTAHIApTHBIM M3MEHEHNEM dHeprun I nbbcea.
CMenieHne XMMHYECKOTO PABHOBECHSI IPU M3MEHEHHUH YCIIOBHH.

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

Komok-
BI/IyM &
KOMITBIO-
TEpHOE
TECTHPO-
BaHUeE
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Ipunuun Jle HlaTtense.

OCHOBBI
XUMUU
pacTBOpOB.
Peakiuu B
BOJIHBIX
cpenax.

p_
DJeMEHTHI
VIIA-IVA

TPyl
bop.

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

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

Xunkue pactBopsl. PacTBopuTens U pacTBOpsEMOE BEIECTBO.
PactBopuMocTs. HacellieHHbIE, HEHACBILIICHHBIE, [IEPEChILIICHHBIE,
pa30aBieHHbIE ¥ KOHLEHTPUPOBAHHbIE PAaCTBOPHI.
B3aumozneiicTBue pacTBOPEHHOI'O BELLIECTBA U PACTBOPUTEILS.
CocTostHHE BElIECTBA B PACTBOPE.

KoHueHnTpanus pacTBOpOB U CIIOCOOBI €€ BHIPaYKEHHS:
MaccoBas A0, MOJISIPHOCTh, HOPMaJIbHOCTh, MOJISUIBHOCTD,
MOJIbHAS JIOMIsL, TUTP.

3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B )KUAKOCTSIX, JIBYX
KHUJKOCTEH, TBEPABbIX BELIECTB B AKUIAKOCTAX. 3aKoH [ eHpu.
BrusiHre Ha pacTBOPUMOCTB NIPUPO/BI KOMIIOHEHTOB,
TeMIlepaTyphl U AasieHus. [lepekprcTaiuin3aiyy 1 SKCTPaKIHAL.

JlaBrieHre u cocTaB mapa HaJ pacTBOpPOM. 3akoH Payms.
Kpucrannuzauus u kunenue pactsopa. Kpuockonust u
s0ynrockonus. MaeanbHble U peaabHbBIE PACTBOPBI.

12.PacTBOpBI 271eKTPOANTOB. V30TOHMIEeCKMiA KO3(DDHUIIHEHT.
BonHbIe pacTBOpPEI 3JIEKTPOINTOB.

ONeKTpONUTHYECKAas AUCCONNAINS PACTBOPEHHBIX BEILECTB.
OCHOBBI TEOPUH TEKTPONUTHIECKOH AUCCOM-ari. MexaHn3m
JVICCOIMAINY. BIustHUE IpUpOo/IB! BEIECTBa HA €TO CIIOCOOHOCTh
K JIEKTPOIINTHYECKOH AUCCOIMAIIMY B BOJHOM PacTBOPE.
I'mppaTanust HOHOB B pacTBOpeE.

KucnotHo-ocHOBHBIE B3aUMOAEHCTBUA B pacTBopax. Ponb
pacTBOPUTENS B KNCIIOTHO-OCHOBHOM B3aMMOJICHCTBHH.

PacTtBOpEI c1abbIx anekTpoiauToB. KOHCTaHTa U CTENEHD
JIVICCOIIMAITIH CIIa00T0 SIEKTPONUTA. 3aKOH pa30aBIICHHS
OcTBanbpaa.

PactBOpbI cCHIBbHBIX A5eKTponuToB. Kaxyascs creneHb
JUCCOLMAINH CHIIBHOTO AJIEKTPOJINTA. AKTUBHOCTD U
k03¢ dHUIMeHT akTHBHOCTH. MloHHas cuna pactBopa. OCHOBHBIE
TIPE/ICTAaBIICHNUS TEOPUH CHIIBHBIX 3JIEKTPO-JIUTOB (TEOpHU
Bpencrena u Jloypu, JIstonca u p.). I[lpoToHHas TEOpHS KUCTIOT U
OCHOBAHUH, MPOTOJIN3 U MPOTOIIUTHIECKUE peakuid. [IpoTonnThl
1 anpoTonuThl. Pollb pacTBOpHTEINS B KHCIOTHO- OCHOBHOM

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

Komnok-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHUC
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B3auMozeiicteuu. Cuiia KUCIIOPOA-COAEPKAIINX KUCIOT U €€
3aBHUCHMOCTb OT HX COCTaBa U CTPOEHUS.

Bona xak HOHM3UPYIOIUI pacTBOPUTEND. DIEKTPOHHOE
CTPOEHHE U CTPYKTYypa MOJEKYNbI BoAbl. CaMOMOHU3AIMS KUIKOH
Boabl. [lucconunanys Boasl. loHHOE pon3BeeHHE BOJIBI.
BonoponHslit 1 THAPOKCUIIBHBIN NTOKa3aTenu cpepsl. Mon
runpokconus. Muaukatopel. Meronsl onpenenenus pH.
Bydepusie pactBopsl. KHCIIOTHO-OCHOBHBIN XapakTep
JUCCOLMAIINY THAPOKCUIOB B 3aBUCUMOCTH OT MOJIOKEHUS
3JIEMEHTOB B MEPUOANYECKOH cucteMe. Jlucconuanus cpeiHux,
KHCNBIX U OCHOBHBIX COJIEH.

Peakumy koMIiekcooOpa3oBaHus B BOJHBIX pacTBOPAX.
[TpuunHBI 00pa3oBaHUs KOMIUIEKCHBIX YacTHUIl B PacTBOpax.
PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coerHeHni. Oomme u
CTYIEHYaThle KOHCTAHThl YCTOMYMBOCTH U HECTOMKOCTH.
OcHOBHBIE (PaKTOPBHI, OMPEEISIONINE YCTOMYHMBOCTh
KOMITJIEKCHBIX CO€AMHEHHH, SHTAIBIINIO U SHTPOIUIO
KOMIUIeKCco00pa3zoBanust. JKecTkue u Msrkue JOHOPBI U
akuenTopsl. XenatHelid agdekr. [TpaBuno mukioB Uyraesa.

TpyaHopacTBOpuMBIE IEKTPOIUTEL. PaBHOBECHE MEX Y
0CaJIKOM M HACBILIEHHBIM pacTBopoM. IIponssenenue
PaCTBOPUMOCTH. Bnusaue OJJHOMMCHHBIX HOHOB Ha
pacTBOpuUMOCTS BemiecTB. IlepeBos TpyJHOPACTBOPHUMBIX 0CAIKOB
B pacTBOpUMOE cocTosinue. Bnusanue pH pactBopa Ha
o0pa3oBaHKe TPYIHOPACTBOPUMOI'O BEIIECTBA.

HeBojnbie pacTBopsl. JKuikue aMmuak, propoBoaopo. 1
Jpyrue pacTBopuTend. PacTBOpMMOCTb BEIIECTB B HEBOJHBIX
pacTBOpUTEISIX. BO3MOXHOCTD MCCOMAIIMN BELLIECTB B
HEBOJHBIX PacTBOpaX.

13.Peaknuu B HeOpraHM4ecKoi XMMHUM.

Knaccudukaums xumudeckux peakuuii. OOMEHHbIE peaKIiH B
pactBopax. Peakinu Heirpanuzanun. KucioTHo-ocHOBHEBIE
B3aMMOJICHCTBHS KaK pPeaklyy NnepeHoca nporoHa. MHIKaTopsl
KHCIJIOTHO-OCHOBHOI'O PABHOBECHS B BOJIHBIX PAacTBOpaXx.
CwMeliieHue paBHOBECHs HEUTPAIM3UIIMY B 3aBUCUMOCTH OT CHJIBI
pearupyromux 3JIeKTPOTUTOB.

I'maposn3 codeid. Ilpencrasnenus Appernyca u Bepuepa o
MexaHu3Me runponusa. [lonsrue 06 akBakucnorax. MoHHbIe
ypaBHeHHMs Tuponn3a. KoHcTaHTa 1 creneHb THApoNIn3a.
BrmsiHue npupopl, 3apsiia U paAnyca HOHOB Ha UX CKIIOHHOCTb K
TUApONK3y. BiusHIe KOHIIEHTpaIMu pacTBOpa, TeMiepatypsl, pH
Cpelbl Ha CTENEHb THAPONU3a. BiansHIe KOHCTAHThI JUCCOIHALINN
KHCITOTBI(OCHOBAHUS ), KUCTIOTHI 1 OCHOBAHUS HA KOHCTaHTY
ruaponuza. CnoxHble crydau ruaponnza. OOpaTUMBIA 1
HeoOpaTuMbIil runponus. ['maponu3 kucneix coneil. ['maponus
TPYAHOPACTBOPHUMEIX coneil. COBMECTHBIHN THAPOIN3 COMEH.
YcnoBust mogasneHus ruapoan3a. OOmue MpUHIHUIIEI MTOTYdeHHS
JIETKOTHPOIM3YIOIUXCSI COJIEN, NX OUMCTKH U CYIIKH.

OKucaumensno-60cCmMano6umenbHvle PeaKkyui 6 600HbIX
pacmeopax. OKUCINTETHHO-BOCCTAHOBUTEIBHBIE MPOIIECCH KaK
peaKknuy nepeHoca 3JIeKTPOHa. Y 4acTHe BOABI B OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX peaksix. OKUCIUTENN 1 BOCCTAHOBUTEIH.
CocTaBneHne ypaBHEHHH OKHUCIIHTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii. Metoa HOHHO-MOJIEKYJISIPHBIX MoNypeakuuid. Metoa
MIPOTOHHO-KUCTIOpoaHOro Oananca. Kmaccnpukarms
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. HoBbli moaxoxa k
knaccudu-xanuy OBP. THITEI OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuu.

KonmuecTBeHHBIE XapaKTEPUCTUKN OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX NIEPEXOA0B. PaBHOBECHE Ha rpaHULIE METAILI
- pacTBOp. DJIEKTPOAHBIE TOTEHINAIBI METAIIIOB.
lanpBannueckuii anement (I'9). Pabora I'D Axobu-danmsis.
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ONEeKTPOABIKYILAS CUJIA FaJIbBBAHMUECKOTO 2JIEMEHTA.
AKKyMYJISTOPHI M CyXue OaTape.

BonopoaHslii 3JIeKTPOA U BOIOPOIHBIN HYJIb OTCUETA
roTeHuanoB. CTaHnapTHRIE YCIOBUS M CTaHIAPTHBIA MOTSHIIAT
noypeaxkuyu. TaOnuIp! cTaHIapTHRIX BOCCTAHOBUTEIBHBIX
MOTEHIMAJIOB. Vcronp30BaHue TaOMUYHBIX JaHHBIX JUIS OLEHKU
BO3MOKHOCTH IIPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX
peakuu.

OKUCITUTENbHO-BOCCTAHOBUTENBHBIE PABHOBECHS B PACTBOpaX.
OKUCITUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIMAIIBI U X
3aBUCHMOCTb OT KOHIIEHTpAllul peareHToB. Y paBHeHue HepHeTa.
Bnusaue pH Ha BeIMUMHY BOCCTaHOBUTENBHOIO MIOTEHIIHATIA.
OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOBL. Pemokc-
MOTEHIIMABI ¥ OLIEHKA HANPaBJICHUs U TOJHOTHI IPOTEKaHUS
KHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEaKIUi. 3aBUCMOCTb MEXAY
BEMYMHAMU PEIOKC-TIOTEHINAIOB CUCTEM U U3MEHEHHEM
sHeprun ['nb6ca. [Tondop oxucnuTenei 1 BOcCTaHOBUTENEH C
YUETOM CTaHAAPTHBIX PEAOKC-IOTEHIIHAIOB.

JIEKTPOJIN3 PACTBOPOB M PaCIIABOB. DJIEKTPOIU3
pacIyIaBoOB U BOJHBIX PACTBOPOB ANEKTponuToB. Katoausie u
aHoIHbIe npoueccsl. [loreHnman pasnoxenus. SIBnenue
nepeHanpspkeHus. [IpakTudeckoe 3HaUEGHHUE HIIEKTPOIN3a.
DJIeKTPOIUTHYECKHE CITOCOOBI ITOTYYEHUsI METAJJIOB M3 PacIllaBOB
U pacTBOpOB. 3akoHbl Dapazes.

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

14. Tucnepcusbie cuctembl. Komnouawl. Knaccudukanms
JqucnepcHsix cucreM. CycneHsuu u aMmynbcun. Kosnounnsie
PacTBOpHI. Y CTOHYUBOCTH KOJUTOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOUIHOW YacTUIbI U MULEIUTBL. JInoduiabHbie U 11odoOHbIe
Kojutonabl. 3omu u renu. Ilentuzanus, koarynsmus,
ceuMeHTaIMs Komutonnos. KomtonaHele pacTBOpBI B IPUPOJIE U
texHuke. CopOLus U COPOLIMOHHBIE MPOLIECCHI.

15.KommieKcHbIe cOeAUHEHH . DKCTIepUMEHTaIbHbIE OCHOBBI
KOOpAMHALMOHHOW Teopuu Bepuepa. Tunsl nurannos,
JeHTaTHOCTh. XenaTsl. M3omepus u Homenkiatypa. Onucanue
3JIEKTPOHHOT'O CTPOEHUS KOMIUIEKCHBIX COSIHHEHHUI.
HUcnonp3oBanue merona BC. [loratue o Teopuu mojst TUTaHIOB.
Pacmerienue sHeprun d-3JeKTPOHOB B MOJSAX Pa3IMYHON
CUMMETPHU: OKTa3APHUECKOM, TETPAIIPUIECKOM,
TeTparoHalIsHOM, kBaapaTHoM. [Ipmiokenne meroga MO st
OIHMCaHNsA KOMIUIEKCHBIX COCMHEHNIH. DHEprus CTaOMIN3auu
rosneM JuraiaoB. CIeKTpOXUMHUYECKUH PSAZ TUTAHIOB.
Kommiekcsl cnaboro u CHIBHOTO TOJIEH, X 3JIEKTPOHHBIE
KOH(Urypanuu ¥ MarHUTHBIE cBOiicTBa. [Iprupona cBs3eit metaint -
nuranf. KoopanHanmoHHOE YHCIO U CTPYKTYpPa KOMITIIEKCHBIX
COCIMHEHU C MO3ULUI TEOpUH NOJIS JIUTAHIOB.

16.CoBpemMeHHBIE METOABI CHHTE32 M AHAJIN32
HeOpPraHu4ecKMX BellecTB. DJICMEHTHBIN aHAIN3.
XpomaTtorpadus. PU3UKO-XUMUIECKUH aHaIm3. JrmarpaMMbl
IDTABKOCTH OMHAPHBIX cUcTeM. PenTreHorpadus.
Cnexrpockonmyeckne MeTobl. OnTrdeckast CieKTPOCKOIHST:
3JIEKTPOHHBIE, KOeOaTebHbIE U BPAIlaTENbHBIE CIIEKTPBHI.
Pamnocmiektpo-ckomus: criektpsl AMP u OI1P. Kamopumerpus,
TCH3UMETPHSI, MACC-CIIEKTPOMETPHS.

17. p-OnemenTts! VII A rpynmbl. O0mmas xapakTepucTuka
anemMenToB. CTpoeHue aToMOB. VI3MeHeHne aTOMHBIX PajiyCcoB,
MOHHU3AIMOHHBIX TTOTEHIINAIOB, CPOZCTBA K JJIEKTPOHY,
JIEKTPOOTPULIATEIIEHOCTH 3JIEMEHTOB. BalleHTHOCTE M cTeneHn
OKHCIICHHSI aTOMOB. M3MeHeHue 1Mo Tpymme yCTOHYHMBOCTH
COCIMHEHHH B BBICIICH CTEIIEHH OKHMCIEHUS AaTOMOB. XapakTep

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1
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XMMHYECKUX CBSI3€H B COCTMHEHHSX.

OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTHIX
BelecTB. VI3MeHeHne s HepTrrii CBS3H B MOJIEKYJIaX T'aJIOT€HOB M UX
peaKnMoHHas CIIOCOOHOCTh. XJIOpHast, OpOoMHasi ¥ HomHas BOJa.
OOmwmii MpUHINT ITOTy9IeHHsT CBOOOIHBIX TaJOTCHOB.
TOKCHYHOCTB TaJIOT€HOB. Mephl MPE0CTOPOKHOCTH TIPH padoTe ¢
rajoreHaMu.

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

T'anmoreHoBOAOPOBI. Y CTOWYUBOCTD MOJIEKYJ. XapakTep
XMMHYECKHX CBsi3el B Monekyinax. dusnyeckue CBOHCTBA.
W3meneHue Temriepatyp IuiaBiIeHHs U KHIICHUS B STy
(TOPOBOIOPOA—HMOIOBOAOPO. ACCOLHAINS MOJIEKYIT
¢dropoBonopona. BoccraHoBUTENBHBIE U KHCIIOTHBIE CBOWCTBA.
OcobeHHOCTH (BTOPOBOAOPOAHON KUCIOTHL. OOIIHMEe MPUHITUIIBI
nonyuyeHus. 1IpomMellluIeHHOE MTONy4YeHHnEe
COJITHOU KUCIOTHI. [IpuMeHeHne conssHOM, MIaBUKOBOM KUCIIOT.
AHalUTHYECKHE pC€aKiuu rajJorecHnua-uoHOB.

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

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

XIiopHasi Wik OeJIMIIbHAsI M3BECTD (XJIOpKA).

18. p-Dnementsl VIA rpynnbl. O0mias xapakTeprcTHKa
anemMeHToB. CTpoeHHe aTOMOB. VI3MeHeHNe aTOMHBIX PaiiyCcoB,
HMOHHU3AIMOHHBIX MOTEHIIUAJIOB, CPOJCTBA K JJIEK-
TPOHY, 3JEKTPOOTPUIATEILHOCTH METAJUINYECKOTO U
HEMETAJUINYECKOT 0 XapaKTepa 3JIEMEHTOB II0 TPYTIIIE.
BasieHTHOCTE U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XMMHYECKHX CBs3ell B coeMHEeHHsAX. OCOOCHHOCTH KHCIOPOa.
Ipoctsie BemecTBa. AJIOTPONHBIE MOAU(DUKALIUH.
XuMHUUecKas CBSI3b B MOJIEKYJIe KHCIOpoaa ¢ mo3uliuii Teopuii BC
u MO. Crpoenue Moinekysibl o3oHa. [TonumopdHbie MoauduKkamm
1 CTPOEHHSI MOJIEKYJIBI CEPBI. Y CIIOBUSI CYIIIECTBOBAHUS
JBYXaTOMHBIX MOJIEKYl. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOILIEHUE MPOCTHIX BEIIECTB K META/IaM U
HEMeTaJulaM, BoJie, KUCIIOTaM | IienodaM. [IpHHIMITE oy deHus
KHCIopoaa U 030Ha. OCHOBHBIE CLIOCOOBI MTOTYYEHHUS TIPOCTHIX
BEIIIECTB.

Tunpuner Tuma Hy3. Ctpoenne monexyn. TepMudeckas
YCTOMYMBOCTh. PU3NUECKUE CBOWCTBA. I3MEeHEeHNe TeMIepaTyp
TUTABJICHHS U KUIICHUS B PSIIY BOAA—TEILTYPO-BOJOPOL.
XuMHUUECKHE CBOMCTBA. BOCCTaHOBUTENBHBIE U KUCIIOTHBIE
CBOICTBa B psiy Bopa—TeTypoBoaopoa. CepoBomopon.
Cgoiictea. OOmMe TPUHIUTIH TOTYIEHUS XaIbKOr€HOBOIOPOIOB.

XanpkoreHuasl. CpeHne, OCHOBHBIE M KHCTIBIE
xanpKoreHuas!l. [ maponns. OOmue MpUHIHUITE TOTYdEeHHS.
[Ipumenenne. AHaTUTHYECKUE PEAKIINH XaJIbKOT€HHI-HOHOB.

I'mapunst ceper HoS, -ITomucynsdunsl. CTpoeHne MONIEKYII.
YcroitunBocTh. KHCIOTHBIE M OKHCITUTETLHO-BOCCTAHOBHUTENBHbIC
cBoiictBa. CpaBHUTEIbHAS YCTOHYMBOCTD NONMNUCYNBb(UI0B U
COOTBETCTBYIOIIMX MM KHCIIOT.

Oxcuapl. Okcnppl anemenToB (IV, VI). Ocobernoctu

OIIK-1.1;
OITK-1.2;
OITK-1.3;
OIIK-2.1;
OITK-6.1
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crpoerusi. OTHOIIIEHHE OKCHIOB K BOJIE, KHCIIOTaM U IIENI0YaM.
OKHCIUTENTFHO-BOCCTAHOBUTENIBHEIE CBOMCTBA. [IprHIMIIBI
TIOTYYeHHUSI.

CepHucras, celneHucTas U TeJurypucTasi Kuciorsl. CTpoeHne
MOJIEKYJ M aHHOHOB KUCIIOT. KHCITOTHBIE M OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA B PSIIy CEpPHUCTas—TeIUTypHCTas
kucnotsl. Comu. Cynb¢utsl cpenHue U kucisle. [ uaponus coneit.
OKuCIUTENHEHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [lomydenue.
Paznoxxenne cynb(QUTOB. AHAINTHYECKHE PEAKIMH CYIbQUT-
HIOHOB.

CepHasi, ceneHoBast U TEJLTypoBast KUCIOTEL. CTpoeHue
MOJIEKYJ U aHHOHOB KUCIIOT. KHCIIOTHBIE N OKUCTHTENILHBIE
CBOICTBA B ANy CEpHAsI—TEITypoBasi KUcioThl. CBOWCTBA
pa30aBJIeHHBIX M KOHIIEHTPUPOBAHHBIX KHCIIOT. CIIOCOOBI
nony4yeHusi. [IpoMbInuIeHHBIE CIOCOOBI MOTY4YEHHs CEPHOM
kuciothl. [loiaucepHsie kucnorsl. Oneym. TepMmoauHamMmudec-Kas
XapaKTepPUCTHUKA PEaKIUH OKUCIICHHsI CEPHUCTOTO Trasa.
Cynbdartsl. ['uapocynbgarst. Aucynbdarsl (mUpocynbdarsr).
Cenenatsl. Temmypatsl.

Tuoxkucnorsl u ux conu. Tuocynsgarel. CTpoeHue
THOCYJIb(aT-1oHa. BoccTaHOBHUTENIBEHBIE CBOWCTBA THOCY Ib(aTa
Hatpusi. [Ipumenenne Tnocynbdara HaTpHs.

[TonuTHOHOBBIE KUCTOTHI U UX CONU. [ uapocepHucTas Kucora.
Crtpoenue ux Monekyn. OTHOCUTENbHAs YCTONYHUBOCTD U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA KUCIIOT M UX COJIEH.

[TepOKCOKMCTIOTHI Cephl U UX COH. [lepoKkcoOMOHOCEpHAas 1
HepoKcoarcepHast KUCIOThl. CTPOEHUE UX MOJIEKYIL.
[epokcocyibdatsl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U cone. Mx
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA.

I"anmorenuapt cepsl. CpaBHUTEIbHAS yCTOWYNBOCTh. CBOMCTBA.

Oxcoxiopus! cepbl. OKCOXJIOpUA cepbl. JIHOKCOXITIOPHUIL CEPHI.
Crpoenune monekyin. I'naponus. CpaBHUTEIbHAS YCTOWIHMBOCTh
Pa3IUYHBIX OKCOr'aJIOT€HUOB CEpPBbI, CEIIeHa, TEIUTypa.

19. p-Onementsl VA rpynmsl. O01ias XapakTepucTuka
anemMeHToB. CTpoeHue aToMOB. V3MeHeHNe B OATPYIIE aTOMHBIX
pazuycoB, HOHH3ALMOHHBIX TOTEHIINAJIOB, CPOACTBA K 3JIEKTPOHY
1 3JIEKTPOOTPHLIATETBHOCTH JIEMEHTOB. BaleHTHOCTh U CTEIEHH
OKHCJICHHUS aTOMOB. M3MeHeHne yCTOMYUBOCTH COEIMHEHNN B
BBICIIEH CTETICHU OKUCIIEHUS aTOMOB. XapaKTep XUMHUYECKUX
cBs3eil B coenHeHMsIX. OCOOEGHHOCTH a30Ta.

[pocrteie BemmectBa. OcobeHHOCTH cTpoeHust. CKIOHHOCTh K
00pa3oBaHMIO IONMUMEPHBIX (opM (ochopa, MBIIIBSIKA U CYPbMBI.
XuMHUUYeCKas CBSA3b B MOJIEKYJe a30Ta ¢ mo3uiwii Teopuit BC u
MO. Annorponubie Mogudukamu Gocdopa, MbIIIIKA U CYPEMBIL.
XYUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. PeakioHHast
CIIOCOOHOCTH MOJIEKYIISIPHOTO M aTOMApHOTO a30Ta, 0eI0ro u
kpacHoro ¢ochopa. OKUCTUTETFHO-BOCCTAHOBHUTEIbHBIC CBONCTBA
MIPOCTHIX BemecTB. OTHOMIEHNE MTPOCTHIX BEIIECTB K METAIIAM,
BOJIE, KUCTIOTaM U menodam. [IprHInmIbI moxydeHns u
TIPUMEHEHHUS TPOCTHIX BeuecTB. PHUKcanys a30Ta U3 BO3AyXa.
O6mme npuHIWIE prukcamnun. HoBeie MeToAbI
HHU3KOTEMITepaTypHO# (prkcannu azora.

Tunpunet OHs. Ctpoenne Monekyn. M3MeHeHne TemMmeparyp
TUTABJICHUS ¥ KUIICHUS B PsITy aMMHaK—BHUCMYTHH. M3Menenne
TePMHUYECKON YCTOHYNBOCTH, PEAKIIMOHHON CITIOCOOHOCTH,
BOCCTAHOBUTEIBHBIX CBOWCTB, CKIIOHHOCTH K PEaKIMAM
TIPUCOETUHEHHS B ALY aMMHak—BHUCMYyTHH. OOpa3oBaHue U
YCTOWYHMBOCTH HOHOB aMMOHUS H (oconns. [IpuHImIIBI
noydeHust TuapunoB OHs.

Ammmnak. [Toryaenune. TepmonnHaMugeckas XapakTepHCTHKA
peaKknuy CHHTe3a aMMuaka. PacTBopeHne aMmMuaka B BOJIE.
Peaxumy nmprcoennHeHusi aMMHuaka. AMMHHOKOMIUIEKCHI. Comu

OIIK-1.1;
OITK-1.2;
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aMMOHHUSI 1 X TepMHUUECKOE pasiiokeHne. Peakiyny 3amerieHns
BOJIOPOZIa B aMMHUaKe. AMUIBI, IMHBI, HUTpHUIBL. Peakumu
OKHCIIeHHs] aMMHuaKa. [IpuMeHeHre aMmMuaka. AHaITUTHIECKUE
peaKnuy HoHa aMMOHHSI.

I'mppazun. Ctpoenue monekyisl. OCHOBHBIE U OKHCITHTEBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. OKUCIUTENHHO-
BOCCTaHOBUTEJbHAS IBOHCTBEHHOCTH. CONM THIPA30HUSL.
I'mapasun kak TormBo. OCHOBHBIE METO/IBI TTIOIYYESHHUS — METOBI
Baiiepa n Pamyra .

I'mapoxcunamun. Ctpoenue Monekysasl. OCHOBHbIE U
OKHCITUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA. OKHCIUTENBHO-
BOCCTaHOBUTEJbHAS IBOHCTBEHHOCTh. COJM IMIPOKCUIIAMMOHUSI.
[Monyuenne— merons! Tadens u Pammra .

A30THCTOBOJOPO/IHAS KUCTIOTA U €€ coIU. CTpOeHHE MOJIEKYIIbI
A30THCTOBOJIOPOIHON KHMCIIOTHI U a3ui-uoHa. KuciotHbie u
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. OKHCIIUTENBHO-
BOCCT@HOBHUTENbHAs TBONCTBEHHOCTh. A3UIbl. B3phIBOONACHOCTH
KUCJIOTHI M a3UJI0B.

Oxcuner azota (I, 11, II1, TV, V). CtpoeHne MoKy,
Oco0OeHHOCTH CTPOEHHUS MOJIEKYT okcoHuTpuaa azota (V) —-N.O u
JOpyrux okcuaoB. OTHOLIEHUE K BOJE, IIEI0YaM U KHCIIOTaM.
OKHUCITUTENBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [IpHHIMITEI
nosydeHus. TepMoanHaAMUYecKast XapaKTEpPUCTHKA PEaKIHU
cuHTe3a okcnaa azota (II) u3 mpocThix BemiecTB. TOKCHYHOCTD
OKCHJIOB a30Ta. BiusHue Ha OKpY)KaloOIIyIo Cpeny.

Aszotucras kucnora. CTpoeHHE MOJIEKYJIbl 1 HUTPUT-HOHA.
Hutputsl. OKHuCIUTENbHO-BOCCTAHOBUTENBHBIE CBOWCTBA KUCIIOTHI
Y HUTPUTOB. TOKCHUYHOCTH HUTPUTOB.

BosmoxxHbIE TyTH NOTy4eHUs. AHAINTUYECKUE PEAKILIUU HUTPUT-
HOHOB.

AzotHas kucnora. CTpoeHHe MOJIEKYIIbl a30THOW KHUCIOTHI
HUTpaT-uoHa. OKUCIHUTENbHBIE CBOMCTBA pa30aBICHHON U
KOHLEHTPUPOBAHHOM a30THOM KUCIIOTHI B PEAKLMSIX C
MeTaJlJIaMU, HEMETaJIIIAMH U CJI0KHBIMH BEILIECTBAMHU.

JlabopaTopHbIE U IPOMBIIUIEHHBIE METO/IBI TOTYIEHHUS.
Cnioco0st OctBasbaa u ['nayoepa. [lapckas Bonka. [Ipumenenue
a30THOM KucnoTsl. Conu a30THON KUCIOTHI, MPOLYKTHI UX
TEPMHUYECKOT0 Pa3JIOKEHUSI U OKUCIUTEIbHBIE CBOMCTBA.
TOKCHYHOCTH HUTPATOB. AHATUTUYECKUE PEAKIIMU HUTPAT-HOHOB.

Asotabie ynoopenus. [lopoxa 1 B3peIBUaTHIC BEIIECTBA.
dakropbl, 00YCIIOBIMBAIOIINE B3PhIBYATHIC CBOICTBA 1
B3PBIBOONACHOCTH BEIIECTB. [ [pHHITNITBI COCTABIEHUSI TOPIOYHX U
B3pBIBUATBIX CMECEH.

@octun. ITomyyeHne u OKUCIUTENFHO-BOCCTAHOBHUTEIb-HbIE
CBOWCTBA.

Oxcunst hocdopa, MpImbsika, cypbMel 1 Bucmyta (I u V).
Ocob6ennoctu crpoernst. OTHOMIEHHE K BOJIE, KUCIIOTaM 1
menoyaM. [IpuHIUIET omydeHns.

Kucnoponconepxammue KuciaoTsl pochopa 1 X COIH.
®docdoproBaTHcTas kucaora u rumodochurs. Dochoprcras
kucinota u ¢pochutel. PochopHOBaTas KUCIOTA, TUTOPOCHATHL
Mera-, nu- (tpo-) u nonudochOpHBIE KUCIOTHI H UX COJH.
Oprodocdopras kucnora u ee conu. CTpoeHHE MOJEKYII KACIOT
¢ocdopa, X OCHOBHOCTD U OKHCIUTEITLHO-BOCCTAHOBHUTEIHHbIC
cBoticTBa. [lomydenne opTodocOpHOI KUCTOTHL

®ocdopusie ynodpenus. [Ipoctoit cynepdocdart. JIBoriHoN
cyniepdocdar. [permmurar. @ocopurHas myka. CMelIaHHBIC
ynobpenus. AMmocgoc. Azodocka.

I'mapokcunst Mpimbsika, cypemsl (I, V) n Bucmyra (I11).
Mera- u opto-popmbl. KHCIIOTHO-OCHOBHBIE M OKHCIIUTEIHHO-
BOCCTaHOBHUTEJBHBIE CBOMCTBA. MBIIIBSIKOBAs M CypbMsIHas
kucnotsl. O6mue npuHIMne noryderns. Apcenatst (111, V).
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Crubartsr (IIL, V). Bucmyratst (V). OkcocoequHeHNs BUCMYTA U
cypbMBl. OcOOEHHOCTH THIIPOJIU3a COJIel CYpbMbI U BUCMYTa.

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

lanorenuaet snementos (111, V). Mx cpaBHUTENTBHAS
yCcTOWYMBOCTH. THmbl rasoreHu10B. OCOOEHHOCTH UX THAPONIN3A.
Tamorenup! azora. Xiopuas! docdopa (111, V).

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

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

Coennnenus ¢ meraiuiamu- Hutpunel, @ochuasl, ApceHuIb! 1
Crubuzapl. Tunsl HUTPHIOB. OCOOCHHOCTH XUMHYCCKHX CBSI3CH B
HuX. CIUTaBbl MBIIIBSKA, CYPbMBI U BUCMYTA. TOKCHYHOCTh
¢docdopa, cyppbMbl, BUCMYTa U UX coeAnHeHni. KpyroBoporsl
asora u ¢pocdopa B MPUPOJIE.

20. p-Oaementsl IVA rpynmbl. OOIast XapakTeprUCTHKA
aneMeHToB. CTpoeHue aToMoB. VI3MeHeHHe aTOMHBIX PaJInyCOB,
MOHHM3aLMOHHBIX MTOTEHIINANIOB U 3JIEKTPO-O0TPUIIATEILHOCTH
3JIEMEHTOB. BaJIeHTHOCTh M CTENIEHH OKHCIICHUS aTOMOB.
W3MeHeHne ycTOMYMBOCTH COEIMHEHUH B BBICILIEH CTENIEHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKUX CBA3EH B
coequHeHUsIX. OCOOEHHOCTH XMMHYECKHX CBs3el, 00pa3yeMbIxX
aTomamu yriepona (IV).

[TpocTeie BemecTBa. AIOTPOIHBIE MOAN(DHUKALINY YTIIEpO/a.
Hanomatepuans! Ha ocHOBe yriepona. OysuiepeHsl: METObI
noytydeHusi, cepbl IpUMeHeHUs.. Y TIIepoJHbIe HAHOTPYOKH:
Holy4eHue u cBoiictBa. OCOOEHHOCTH MX CTPOCHHS.
ITonynpoBOAHUKOBBIE CBOWCTBA KPEMHUS U T€PMAHMSL.
XuMuueckue cBoicTBa. Mx peakuoH-Hask CIOCOOHOCTD.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOLIEHHE K
KUCIIOPOAY, METaJlJIaM, BOJIE, KUCIOTaM U mienodaM. CoenHeHus
BKJIIOUEHUs rpadura. PopMbl HAXOXKACHUS HIEMEHTOB B IPHPOJIE.
[IprHIUTBI TOTyYeHUs NPOCTHIX BemecTB. [IpuMenenne npocTeix
BEIIIECTB.

T'unpuner Tuna OHs. Ctpoenune monekyn. M3menenne
TEMIIEpaTyp IJIABJICHUS U KUNEHUS B Py METaH-THAPH] CBUHIIA.
XUMHYeCKHe CBOWCTBA. PeakionHast ClioCOOHOCTh METaHa
JpYrux ruApuaoB. OOIIMe IPUHIUIIE TOIYYEHNS THAPHIOB.
CuutaHsbl, NOJNy4EHUE U BOCCTAHOBUTENIbHBIE CBONCTBA.

Oxcun yraepona (II). XuMudeckast CBS3b B MOJIEKYIIE C
nmo3unuii Teopuit BC u MO. Ilomyyenne. BoccraHoBUTENb-HEIE
cBoiicTBa. Peakuun npucoenmaeHus. KapOOHIITBI METaLIOB.
®ocren. Toxkcnarocts okcuaa yraepona (II).

Oxcun yranepona (IV). Crpoenne monekynsl. OTHOIIEHHE K
Boze, menouaM. [lonmyuenue. Ilpumenenue. BiusiHue yriiekucioro
ra3a Ha OKpPY)KalOIIyl0 Cpely. YTONbHast KHCIIOTa U €€ COMH.
CrpoeHne MONEKyYJIbl YTOIbHONW KUCIOTH M KapOOHAT-HOHA.
CgoiictBa kucnotsl. KapOoHaThI, THAPOKapOOHATHI, OCHOBHBIE
kap6oHaTel. OCOOCHHOCTH OCKICHUS TPYIHOPACTBOPHMBIX
KapOOHATOB
13 BOJHBIX pacTBOPOB. TepMudecKast yCTOHYMBOCTE KapOOHATOB.
IIpumenenue.

Oxcunel kpeMHwMs, TepManust, onosa u ceuHma (11, IV). dnokcun
KpeMHHsA, 0COOEHHOCTH €T0 CTPOCHHUs, aMop(Has 1
kpuctayuimaeckas popmbl. KBaprr. KBapueBoe crekino. OTHOmeHne
JVOKCHIa KPEMHHUS K BOJIe, KHciIoTam, menodam. [lepeBon B
pacTBOpPHUMBIE COCANHEHNSI.

Kpemuuessie kucinorel. MerakpemuueBast, OpTOKpeMHUEBAS U
[NonmukpemHuueBsie KUCI0TEL. OCOOCHHOCTH NX CTPOCHUSL.
[onyuenne. 3omu 1 reny KPEeMHUEBBIX KUCTOT. CHIHMKAreNnb KaK

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1
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azscopOent. Conmu KpeMHHEBBIX KucinoT. OpTo-, MeTa-,
TOJIMCUITHKATBL. ATFOMOCHIMKATHL. VICKYCCTBEHHbIE CHITUKATHI.
Crekia. @axTopbl, ONPEAECISIONINE YCTONUHMBOCTh
CTEKJIO00pa3HOro COCTOSIHUS CHIIMKATOB. COCTaB M METOBI
MOIy4YeHHUs IpocToro crexia. Kpucramnusanus crekon. CUTaIIbL
CTeKnoBOJIOKHA U CTEKIOTKaHU. 1{eonuTsl.
Hement. Bsxyniue BemectBa. TyromiaBkue KepaMUKH Ha OCHOBE
KpEMHHUS U IPYruX 31eMeHToB. KpeMHuuii- opranudeckue
coeauHeHus. ONOBSHHbBIE KUCIOTHI.

CuuKoHBI ¥ cujiokcaHbl. [Ipocreiiime U3 3TUX COeAMHEHUH.
Ocob6enHocty ux crpoeHus. CBoictBa. OKCHIIBI TePMaHUs, OJIOBA,
ceunna (11, IV). x cpaBuuTenbHas ycrodunBocTs. KnucinorHo-
OCHOBHBI€ U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBONCTBA
okcuioB.VIX oTHOIIEHHE K BOJIE, KUCTIOTaM, HienodaM. Ooiue
MIPUHLIUIIBI TOJTYYEeHUS.

I'mapokcunsl repmanusi, onosa, ceunna (I, IV).
CpaBHHTENbHAS YCTONUUBOCTD, KUCIOTHO-OCHOBHBIE U
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE CBONCTBA. CONIM THAPOKCHUIOB
anemenToB (11, IV) B kaTHOHHO# 1 aHMOHHOH (hopMax.
OTHOCHUTeNbHAs YCTOWYUBOCTD, CKIIOHHOCTh K THAPONIU3Y.

CoenuHenus ¢ cepoit. Mono- u mucynbduabl. Cepoyriepo.
TuocoenuHeHNs (KUCIOTHI U COMH). THOYroJIbHAs! KMCIIOTA U
THOKapOOHaThl. THOCOETUHEHHST KPEMHHs1, TEpMaHusI, OJIOBA.

[anorenunasl anementos (11, IV). Mx cpaBHuTenbHas
yCTOMYUBOCTB. THIIBI TagoreHuoB. I'uaponus.

[anorenokomruiekcsl. [ 'ekcadTopokpemMHUeBast
KHCJIOTa U €€ CONHU. | eKcaxIopooIOBsSHHAS KHCIOTa U €€ COJH.

CoenuHeHus yraepoa U KpeMHHA ¢ a30ToM. Hutpuasl.
Huan(quuuman), cBoicTBa 1 nonydeHue. Llmanosogopon.
IInanoBonoponnas kucnora. [l{uanuasl. Llnanna-uoHs! Kak
suranpl. OCOOEHHOCTH MOTYYEHHS [IHaHUIIOB TSDKEIBIX
MeTauioB. ['uaponu3 rpanuaoB. TOKCHYHOCTh IHAHOBOAOPOIA 1
aHuAOB. LlmaHoBas KUCIOTa, IIaHATHI, TOJyICHHE U CBOMCTBA.

PopanucroBonoponnas kucnora. Tuounanatsl. [lonyyenue u
CBOIICTBA.

Coenunenus ¢ merayuiamu. Kapouapel Metaninos. Tursl
kapOuoB. OTHOIIEHNE KapOUIOB Pa3INUHBIX THIIOB K BOJE,
kucnoram. KapbopyHz.

Cwmnuasl. [Ipupoga XuMHUYeCKo# CBA3H, TOITy4YEHUE U
cBoiictBa. Kpyrosopor yriepona B mpupoze.

21. Bop. Ocobele cBoiictBa Gopa. OTHolIeHue K Kucnopony, soxe, | OITK-1.1;
KHCIIOTaM | mienodaM. [ 'unpumsr 6opa. Mx cocras. JubopaH, OIIK-1.2:
0COOEHHOCTH XMMUYECKHX CBA3EH B MOJIEKyle AUOOpaHa. OITK-1 3’.
Y CTONYHUBOCTE M pEAKIIMOHHASI CIIOCOOHOCTH THIPHUIOB Oopa. e
T'uapunoGoparsl. OIIK-2.1;
Oxcun 60pa. Ocobennoct crpoenns. Croiicta. Otnomenne | OITK-6.1
K Bojze, memnodaM. OpTo-, MeTa-, MoIuOopHBIE KUCIOTHL. X
coctaB u ctpoeHue. Cria kucioT. OpTo-,MeTa-, IoIudopaThL.
Bypa.
lanorennae 6opa. CtpoeHne Monekyi. Peakmmm
npucoeanHenud. ['uaponus.
TerpadTopobopHas kucnora. DTopodopaTsl.
Hurpun 6opa. [TomumopdHbie Mo uKaIiy HUTpUAa 6opa.
Nx cBoiicTBa. bopasoH.
Obmrme 22. s -Daementsl 1A rpynnsl. O0ImIas XxapaKTepucTHKa OIIK-1.1; Kommok-
CBOMCTBa anemenToB. CTpoeHue aToMOB. V3MeHeHHe 110 TpyIie aTOMHBIX OIIK-1.2; BUYM,
S-3JIEMEH- | paJlycOB M MOHM3AIIOHHBIX MTOTEHIINAIOB. XapaKTep OITK-1.3: KOMIIBIO-
TOB. XVMHYECKHX CBSI3€H B COETMHEHHAX. XMMUYECKast aKTHBHOCTh e TepHOE
Bomopon. | meramnos. Ee usmenenue B pagy nutuii—1e3nid. OTHOmIEHNE OIlK-2.1; TECTUPO-
Ion- LIETOYHBIX METAJUIOB K HEMETajuI1aM, Boje, Kuciaoram. CriocoObl OIIK-6.1 BaHHUE

rpynma

TIOJTYUCHUS.
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AJIIOMUHUA

I'mppunst. [Npupona ceszu. CrotictBa. CriocoObI MOMydeHUS.

Oxcunel. Iepoxenasl. Haanepokcuasl. O3ouuael. CTpoeHue.
CpaBHutenbHast ycToiunBOCTh. OTHOIIEHHE K BOJIE, KUCIIOTaM 1
menogaM. OKUCIUTETLHO-BOCCTAHOBUTEIbHbIE CBOICTBA.
CriocoObI moTy4eHHsI.

I'mapokcunpl. CBOMCTBAa-OTHOIIEHHE K KHCIIOTaM, OKCHAAM U
cosiM. VI3MeHeHHe CHiTbl OCHOBaHHUS B PSIAY THAPOKCHIOB JIUTHSI—
ue3ust. [IpUHIUITEI TPOMBIIIIIEHHOTO ITOTYYeHHs THAPOKCH/IOB
HaTpHs U KaJusl, UX IpUMeHeHne. Mepbl IIPpe0CTOPOKHOCTH NPU
pabore ¢ menoyamu.

Conu: ranoreHunbl, Cyab(arTsl, KapOOHATHI, HUTPATHI,
HUTPUTHI, CyTb(uabl, HUTpUALL. Bo3MoXKHOCTE 0Opa3oBaHus
JIBOMHBIX COJel ¥ KpHCTaJUIOrHapaToB. KaapumHUpoBaHHas,
KpHCTaJlIueckas, nmuTheBas coaa. [lomydenue conpl. IToram.
I'may6eposa coib. [IpuMeHeHne coneil. AHATUTHYSCKUE PEaKIUN
KaTHOHOB HIEJIOYHBIX METAJLIOB.

23. Bogopoa. O01ias xapakTepucTika Bogopoaa. [lojgoxkenue ero
B niepuondeckoii cucreme. Ctpoenue atoma. BaneHTHOCTD 1
CTENEeHb OKUCIICHUS! aTOMOB BOJIOPOJIa. XapakTep XMMHUUECKHX
CBSI3€H B €ro COCJIMHEHMSIX. Y CJIOBHS 00pa30BaHUs U
cymiectBoBanus nonoB H', H™, H;O". ®usnueckne n XuMuieckne
CBOICTBa BOJAOpOJa. Bonopon kak BOCCTaHOBUTEIb.
BoccraHoBHTeNb-Hasl CITOCOOHOCTH ATOMAPHOT'O M MOJIEKYJISIPHOT'O
BoZlOpoaa. B3aumonelicTBue BojiopoJa ¢ MeTailaMu U
HEeMeTaJJIaMH.

CrniocoObI MoTy4eHust CBOOOIHOTO BOIOPOAA.

Tl'uppuael. Tuns! TUAPUAOB: HOHHBIE, KOBAJICHTHBIE,
HONUMEpHBIe, HecTexuoMeTpudeckue. [lepokens Bogopoaa.
Crpoenune monekynsl. [lomydenne. OKuCIUTENBHO-
BOCCTaHOBHUTEJIBHBIE CBOMCTBA B PA3IMYHBIX CpEax.

24.s-JnemenTsl BTOpOIi rpynnsl. [loarpynna 6epunius u
maraus. Ioarpynna kaaenus. OOIast XapakTepucTHKa
aneMeHToB. CTpoeHue aToMOB. V3MeHeHue 110 rpyIe aTOMHBIX
pazuycoB ¥ HOHU3AILMOHHBIX TOTCHINAIOB. XapaKTep
XUMHYECKHX CBs3ell B coeqnHeHusAX. OcoOeHHOCTH OepHILIHSL
@duznveckre U XMMUYECKHE CBOicTBa MeTaiu1oB. OTHOIICHHE K
HeMeTaJllaM, Bozie, KUCIOoTaM U mienodaM. Croco0bl MOMy4eHHsI.
IIpumenenue.

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

Coemmnaenus ¢ kucnopogom. Okcuabl. [lepokcumer. Mx
cTpykrypa. CpaBHHUTENIbHAS YCTOWIMBOCTh. OTHOIIEHHUE K BOJIE,
KHcIoTaMm, menodaM. OKHCIUTENbHO-BOCCTAHOBUTENbHBIC
cBoiicTBa. OKCHIT KabIus (HerameHas U3BeCTh).

I'mppokcunel. Ux crpykrypa. KucioTHo-0CHOBHBIE CBOMCTBA.
AwmdotepHOCTh THApPOKCHAA Oeprimtus. OKCOSIS U OJISIIHSL.
[TpuHnuns! nomydeHus. I'uapokcu Kaapuust (TameHas U3BECTb).

Comu. "amorennapl, KapOOHATHI, CyNb(aThl, HUTPATEHI,
cynbdusr, HUTpUIHL, hocdunsr. Kpucrammoruaparsr. Comu
Oepmuirs B KATHOHHOM 1 aHMOHHOM Qopmax. KomrekcHbie
coeauHeHMs Oeprmys. ['maponu3 conelt Gepuyuns M MarHUs.
OKCOXJIOpHUT MarHUSL.

AHanUTHYECKNE PEaKIH KaTHOHOB METAJIJIOB.

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

IleMeHT, Ta30CHIIMKATHBIE MAaTEPHAJIbIL.

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

KHUCIOTaM, 1ienodaM. [IpuHInns! oTydeHus] METaIIOB.
[Tony4yenue u npruMeHEeHUE aTIOMHUHUSL.

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

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

Hurpunet snementos (111) psina anromunami-Tammii.
OcobenHoctH cTpoeHus. CBOMCTBA U MOIYYEHUE.

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

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

Comnu. Conu anmoMyHHsI B KATHOHHOW U aHUOHHOW (opMax.
Kpucrannoruapatsl. KomruiekcHble coequHenus. [[BoitHbIE COMH.
CpaBHHTeNnbHas XapakrepucTka comneit anementon (I1I).
I'uapomnu3 coneii. OcoOeHHOCTH CTPOCHUS amoMuHaToB. Comu
tayutust (I). OKUCTUTENBHO-BOCCTAHOBUTEIILHBIC CBOHMCTBA
coenunenuii Tamust (1) u Tamumums (111). TokcnyHOCTH COGMHEHMI
TaJUINS.

O6mas
Xapakre-
pHCTHKA
d- ame-
MEHTOB

26. d-Daements! B rpynmnsl. PeakosemesibHbIe 3j1eMeHTBI.
OO0mas xapakTepucTuka 3j1eMeHToB. CTpOeHHE aTOMOB.
V3MeHeHue 110 rpymmne aTOMHbBIX 1 HOHU3ALMOHHBIX TOTCHIIUAIOB
pany Sc-Y-La-Ac. BaleHTHOCTD U CTENICHb OKHCIICHHS aTOMOB.
XapakTep XUMHYECKHX CBs3eil B coequHeHHsIX. CKIOHHOCTD K
KOMILIEKCOOOPa30BaHUI0. XMMUYECKHE CBOMCTBA MPOCTHIX
BeulecTB. M3MeHeHne 110 rpymnne XuMu4ecKol akKTUBHOCTH.
OTHomeHue K KUCIOPOLy, BoAe, KHcaoTaM. CriocoOb! MoTydeHus
Sc,Y,La,Ac.

T'uapuapr. OcoGeHHOCTH CTPYKTYPHI THAPUA0B. CBOMCTBA.
[IpuHIUTBI TOTydEeHUsL.

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

Conu: ranoreHunpl, Cynb(aTel, KApOOHATHI, HATPATBI, HUTPHABI
u cynbpuapl. CKIOHHOCTD K 00pa30BaHUIO COJCH B KATHOHHOU U
AHMOHHOM (popMax, KOMIUIEKCHBIX coerHeHHH. [IBOITHbIC COIH.

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

Komnmok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHMe

27. d-DaemenTtsl IVB rpynnbi. O0mias xapakTepucTuka
3JIEMEHTOB MOATpYHIsl THTaHa. CTpoeHne aTroMoB. 3MeHeHue 1o
TpyNIIE aTOMHBIX PaJyCcOB H HOHN3AIIMOH-HBIX TIOTEHINAIOB.
BaneHTHOCTB U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XMMHYECKHX CBSI3€H B coeqMHEHMAX. CKIOHHOCTD K
KOMILIEKCO00pa30BaHuio. M3MeHeHre XUMUIeCKAX CBOMCTB TI0
rpynme. ®u3ngeckre 1 XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB.
XuMH9ecKast aKTHBHOCTD IIPU OOBITHOM 1 BBICOKOH
TemriepaTypax. OTHOIIEHNE K KUCIOPOAY, BOJE, KNCIOTaM U
menogaM. Koppo3noHnHast ycTOHYMBOCTE. MeXaHU3M pacTBOPEHUS
METaJJIOB B CMECH a30THOH W TNIABUKOBON KHCIOT. CrocOOBI
TIOTYYEHHS.

Oxcuapl THTaHa, pkonus, radguus (IV). OcoberHocTn
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CTpPOCHMU . CsotictBa. VX oTHOImICHUE K BOJEC, KMCJIOTaM, IICI0YaM.

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

I'mapokcunst TnTana, nupkonust, radpuus (IV). Ocodbennoctn
crpoenusi. KucnorHo-ocHOBHEIE cBOiicTBa. OTHOLIEHHUE K BOJIE,
KucjaoTaMm, menodam. IToxyuenue.

[lepokucaHbie coeNMHEHUsI U TIEPOKCOKUCIOTHL. TUTaHATHI.
Hupkonatel. ['mapokcuast Tutana (11, I11). Coiictaa.

lanorenuaet snementos (IV). I'anorennapt turana (11,
[IT).I'maponus ranorernnos. OkcoranoreHuapl. ['anoreno-
komruiekcsl. Cynbdatel u HUTpathl (1V)/

28.d-Inementrl VB rpynmbl. OO1iast XapakTepuCcTHKA Kosmnok-
aneMeHToB. CTpoeHUe aTOMOB. VI3MEHEHHE 10 TPYIIE ATOMHBIX BUYM,
PaIMyCOB ¥ MOHU3AIMOHHBIX MTOTCHIMATIOB. BaJIeHTHOCTD U KOMITBIO-
CTETICHb OKUCIICHHS aTOMOB. XapaKTep XUMHUCCKHX CBSI3CH B TEpHOE
coeauHeHUsIX. CKIIOHHOCTh K KOMILICKCOOOPa30BaHUIO. TECTUPO-
H3MeHeHne XUMUYECKUX CBOWCTB M0 rpyrme. Ou3nueckue U BaHUE
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XUMUIECKas
AKTUBHOCTB ITPHU OOBIYHOM U BBICOKOU TemIiepaTypax. OTHOIIICHHE
K KHACJIOPOMY, BOJIE, KHCIIOTaM, IejouaM. OTHOIICHHE K I[APCKON
BOJIKE, CMECH a30THOI
U ITABUKOBOW KUCIOT. CrOCOOBI MOTY4YEHHS POCTHIX BEIIECTB.

Oxcuapl Banaaust, Huoowusi, ranraia (V). KnucnorHo-ocHoBHbIe
CBOMCTBA OKHMCJOB U ruApokcuaoB. Bananatel. [lonmuBananatsl.
Coenunenns okcosanaaust. Huo6arel. Tantanatel. OKCHUIBI 1
ruapokcusl Banaaus (11, 111, IV). Tanorenunst anementos (V).
Tanmorennas! Bananus (1L 11, IV). I'maponus ranoreHnaos.
Okxcoranoreaupl. [ 'anorenokomiiekcsl. [lepokcuabl -cBoiicTBa
MOTyYEHUE.
29. d-IdnemenTtsl VIB rpynnbl. O0mas xapakTeprucTHKa OIIK-1.1; Kosmnok-
aneMeHToB. CTpoeHue aToMoB. VI3MeHEeHHe O TPYIIe aTOMHBIX OIIK-1.2; BUYM,
PaanycoB M MOHU3AIIMOHHBIX MTOTEHIMAIOB. BaneHTHOCTD 1 OIIK-1.3: KOMITBIO-
cTerneHH oKuciIeHus. OKUCTUTETFHO-BOCCTAHOBUTEIBHbIE o TEpHOE
CBOMCTBA COETUHEHUH B PAa3HBIX CTEIICHAX OKHCIICHHS aTOMOB. OIlK-2.1; TECTUPO-
XapakTep XMMUYECKHX cBsi3eil B coennHenusx. CKIOHHOCTh K OIIK-6.1 BaHME

KOMILIeKcooOpa3o-Banuto. KiacrepHsle coennHeHus. 3Menenne
XMMHUYECKHUX CBOMCTB MO rpymie. PU3HIecKue 1 XUMHIECKHE
CBOICTBA MPOCTHIX BEIIECTB. XUMHUUECKask aKTUBHOCTh MPH
OOBIYHOM U BBICOKOU TeMIiepaTypax. OTHOIIEHNE K KUCIOPOIY,
rajoreHam, BoJie, KHCJIOTaM, mienodaM. OCHOBHBIE CIIOCOOBI
TIOTYYEHHS.

Oxcunet xpoma (11, ITI, VI). Ux cpaBHUTENBHAS YCTOWIHBOCTD.
KucnoTHO-0CHOBHBIE M OKHCIINTETHHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOLIEHHUE K BOZE, KMCIOTaM, mienodam. [IpuaIume!
TIOTYYEHHUS.

Oxcuppl Monubaena u Bonbdpama (VI). OTHomieHue K Boje,
KHcnoTaMm, menoyam. Ipunimmns! nomydenus. M3menenne
YCTOWYIHBOCTH, OKHCIUTENBHON CITOCOOHOCTH M KUCTIOTHOTO
xapakrepa B psay OKCHI0B XpoMa—Boibdpama (VI).

Tanpoxcunst xpoma (11, I, VI). CocraB 1 ocobeHHOCTH
crpoenus ruapokcuaa xpoma (I1I). XpoMoBeIe KUCTOTHL.
W3ononukncnors! xpoma. KHcIoTHO-OCHOBHBIE M OKHCITUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [IpHHIUIIBI
rony4deHus1. Monub1eHoBast U BOIb(ppamMoBasi KUCIOTHL.

Y CcTOHYMBOCTD, KUCJIOTHBIE U OKUCIIUTEIbHBIE CBOMCTBA B P
XpOMOBasi-BOJIb(PAMOBas KHCIIOTHI. V30MOMUKHUCIOTH 1
TeTepOIOIUKHCIIOTH MONNO/IeHA 1 BOJIb(pama.

Comu xpoma (IT). Caoticta. [Tpuanmms! norydenus. Conu xpoma
(IIT) B xatnoHHOM 1 aHWOHHOH (hopmax. Kpucrayuroruaparsl.
Kommnnexcupie coenuaenus. JBoitabie comn. ['maponms. Conn
xpoma (VI). XpomaTsl, monmxpoma-
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TBl. OKHCITUTENIFHBIE CBOHCTBA XPOMATOB U IMXPOMATOB.
IIpuHIun neicTBUS XpOMOBOM CMECH.

Comu monu6nena u Bonbdpama (VI). Moaubnatst n
Bob(pamartsl. [lomrmMonndaaTl 1 MOIUBONB(GPaMATEL
OxucnuTenbHBIE CBOMCTBA B PSILy XPOMAThI—BONIb(pPaMaThL.
lanorennasr xpoma (11, I1T). anorenunsr MonubaeHa U
Bonb(dpama (VI). KimacrepHsie rajoreHuIb MOITUOIeHA U
Bonb(pama. JIuokcoranorennapl. ColictBa. ['uapomnms.
[epokcocoenunenus xpoma. [Tepokcun xpoma. Ilepokco-
XPOMOBBIE KHCIIOTHI. Y CTOWYMBOCTD U OKUCIIUTENbHBIE CBOHCTBA
TIEPOKCOCOEMHEHNH XpoMa.

30. d-2nements1 VIIB rpynnbl. O0mas xapakTeprcTHKa
anemeHToB. CTpoeHue aToMOB. VI3MeHeHHe 110 IpyIe aTOMHBIX
paznycoB ¥ MOHU3ALMOHHBIX ITOTEHIIMAJIOB. BaeHTHOCTD U
CTENEeHHU OKHMCIICHUs aTOMOB. V3MeHeHue 1o rpyre
YCTOWYMBOCTH COETUHEHHUH B BBICILIEH CTEIIEHH OKHCIICHHS
aTOMOB. XapaKkTep XMMUUECKOH CBSI3H B COSTUHEHHSIX.
CKJIOHHOCTB K KOMILTeKcooOpa3zoBanuto. KiacrepHsie
coenHeHus. MI3MeHeHne XMMUYECKUX CBOWCTB IO TPYIIIE.
Pu3nyecKre U XMMUYECKUE CBOMCTBA IPOCTHIX BELLECTB.
OTHolIeHUEe K KUCIOPOLY, BOJIE, KHCIIoTaMm, mieinodam. CrocoOsl
HOJTy4YeHUSI.

Oxcuppt mapraunna (11, 111, IV, VII). YcroitunBocTh, KHCIOTHO-
OCHOBHBIE€ U OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA.
OTHoueHue K Bosie, KUCIO0TaM, mmenoyaM. [IpUHIUITEL oTydeHus.
Oxcuapl TexHeuus u perust (VII). KucinorHo-ocHOBHbIE CBOCTBA.

T'uapoxcunst mapranna (I, 111, IV, VII). YcroitunBocTs,
KUCIIOTHO-OCHOBHBIE 1 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. [IpuHiune! nonydeHust. I'uapokcuapl TeXHELMs U
penus (VII).

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

Comnu mapranma (VII). [lepmanranatel. OKUCIUTETbHBIE CBOWCTBA
IIEpMaHIraHaTa B KUCIIOH, IEIOYHON U HEUTPAJILHOU cpenax.
[TpyuHIUTBI TOTyYEeHUsL.

Comnu texuenus u penus (VII). Ileprexnatsr. [leppeHaTs.

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

31.d-Inementni VIIIB rpynnbl. CemelicTBO KeJie3a.
CeMeiicTBO INIATHHOBBIX METAJLJIOB.

CemeiicTBo :keje3a. OOImas XxapaKTepUCTHKA SIIEMEHTOB
cemeticTBa xene3za. CTpoeHue aToMoB. VI3MeHeHne aTOMHBIX
paauycoB M HOHU3AILMOHHBIX ITOTCHIIMAJIIOB B PS/iaX JKENe30—
HUKEJb U JKeNe30—0CMuil. BaleHTHOCTD U CTETIEHH OKUCIICHHS
aTOMOB. XapaKkTep XUMHUYECKUX CBS3€H B COEAMHEHMSIX.
CKIIOHHOCTB JIEMEHTOB K 00pa30BaHUIO KATHOHHOW M aHHOHHOM
(dhopm, KomIurekcooOpa3oBanuro. KiractepHpie coeqmHEHNUS.
@duznvecKre U XMMUYECKHE CBOMCTBA JKele3a, KoOanbTa, HUKETIS.
®deppomarHeTu3M. XUMH4IecKass aKTUBHOCTD TP OOBIYHON 1
BBICOKOH TeMIiepaTypax. OTHOIIECHHE K KHCIOPOY, BOJIE,
KucinoTaM u mernodaM. Kopposus xenesa. [TupodopHoe xeme3o.
Haxoxnenue xenesza B npupoae. [IpoMbIIITIEHHbIE METOABI
rony4yeHus xenesa. [Ipumenenne xeneza. Uyryn. Crams.
CrienanbpHbBIE CTAJH.

Oxcuner xenesa, kodansra, HEKeIS (11, III). CocTas u
ocobeHHocTn ctpoerust ruapoxcnaa xxenesa (II). Kuciorno-
OCHOBHBIE 1 OKHCIIUTEIFHO-BOCCTAHOBUTENLHBIE CBOWCTBA
runpokcunos (11, II). OTHOmeHME K BOE, KUCIOTaM, IIETOYaM.
[TpyrHOMTBI TOTydeHUsL.

Comu xene3a, kobansra, HuKEnA (II). Kpucrammoruapartsr.
JBoiiHbIC 1 ocHOBHBIE conr. KauecTBEHHbIE peakM Ha KATHOHBI

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

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

®epputsl (I11) 1 UX OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC U
KHCIJIOTHO-OCHOBHBIE CBOMCTBa. CIIOCOOBI MOTy4YEHHS.

®epparts (IV). OxucnutensHble cBoOicTBA. [IpUHITHITEL
MOJyYEHHUS.

KomriekcHble coenuHeHus kene3a, Ko0aibTa, HUKEIS.
OTtHOcHUTeNbHAs YCTOWYUBOCTD MPOCTHIX M KOMIUIEKCHBIX CONel
xkenesa, kooanbTa, Hukens (ILIIT). Aka-, aMMUH-, THAPOKCO-,
LIMAHO-, OKCAIATOKOMIUIEKCHI. KapOOHMIIBI.
®DepporieH. XapakTep XUMHUECKHUX CBSI3€H B MOJIEKyIIe
(eppotieHa. MHoros1IEpHBIE KOMILIEKCHI.

CeMeiicTBO IIATUHOBBIX MeTANI0B. DHU3nUecKUe U
XMMHYECKHE CBOMCTBA IUIATHHOBBIX METAJUIOB (PYTEHUH, POIHH,
naJIaiuil, OCMUM, UPUIUIA U TUIATHHA). XUMHUYECKasi aKTUBHOCTh
npu OOBIYHON M BBICOKO# TeMIiepaTrypax. OTHOIIEHUE K
KHCIIOpOZly, BOIOPOY, BOJIE, KUCIIOTaM, I1Ie104aM, [apCcKoif
Bojke. Cxema repepaboTKu caMOpOIHOM IUTaTHHEL J{pyrue
METO/IbI ITOTYYEHUSI METAJIIOB.

Oxcuapl 1 ruapatsl okcuaoB. Oxeunsl pyrenus (1V,VI).
Pyrenatbl. Oxcuaptl ocmust (VI, VII). Ocmatel. Oxenabl u
ruapokcusl poaus U upuaus (11). Oxcuapl v ruapoKcH
nayutaaus (11). KomruiekcHble coeiHeHns miaTuHbl. KaTHoHHBIE,
AQHMOHHBIE U HelTpaibHbIe KoMIuiekchl iatunsl (11, IV). AMmun-
U IIMaHOKOMIUIEKCHI. | eKcaxIopomIaTHHOBAsI KHCIOTA U €€
COJIH.

32.d-InemenTtsl IB rpymmbl. O0111as XapakTeprUCcTHUKA IIEMEHTOB.
Crpoenue atoMoB. Mi3MeHeHue 110 TpyIIE aTOMHBIX PAIyCOB U
MOHM3aLMOHHBIX NTOTEHIINAIOB. BajleHTHOCTD U CTeNeHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKOU CBSI3U B COCAUHECHMSIX.
CKJIOHHOCTb K KOMILIEKCOOOpa30BaHUI0. XMMUYECKHE CBOMCTBA
HpOCTHIX BelecTB. OTHOIIEHHE K KUCIOPOY, BOJE, IIEI04aM,
kucnotaMm. PacTBopenue 30mota B apckoii Bonke. Crioco0s
J00bIaH MenH, cepeboa u 3010Ta. OCHOBHBIE CIIOCOOBI MOTYUEHHUSI.
[IpumeHeHne MeTasioB.

Oxcuapl Meau (1, 1), cepedpa (1, I1), 30m0ta (I, IIT). CBoiicTaa.
OrtHoleHe K BOAE, KUCI0TaM, mienaodam. [IpuHIune! nonydeHus.
T'uapokcunst meau (I1), cepedpa (I) u 3omora (I11). KucnorHo-
OCHOBHbIE cBOMCTBa. OTHOILIIEHUE K BOJE, KUCIIOTaM, ILENI0YaM.
[IprHOMTBI TOTydEeHUsL.

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

l'anorenoxomrurekcsl. @oTorpadpuuecKue mporecchl Ha OCHOBE
raJloreHUI0B cepedpa. AMMHH- U IMAaHOKOMIIIEK-
cel. Comn memu (I). Kpucramnorungpatsl. KoMimiekcHsie
coenuHeHMs. ['anoreno-, nnaHo- 1 aMMHHOKOMILTEKCHI. Comu
3onota (III). Comu B KaTHOHHOM 1 aHUOHHOH opMax. AKBa-,
LIMAHO-, TAJIOT€HOKOMIUTEKCHI. TeTpaxyiopo30moTast KUCIOTa U ee
COJIH.

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

Kommok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHMe

33.d-Onementsi IIB rpynnel. O0mias xapakTeprucTHKa
anemenToB. CTpoeHHe aTOMOB. VI3MeHEHHeE 110 IpyIIe aTOMHBIX
paanycoB M MOHW3ALMOHHBIX MOTEHINAIOB. BaleHTHOCTE 1
CTETEHH OKUCIIEHHS aTOMOB. XapaKTep XUMUUECKOH CBSI3U B
coenHeHUsIX. CKIIOHHOCTB K KOMITIIEKCOOOPa30BaHHIO.
du3nvecKre ¥ XMMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB.
OtHoIIEHNE K KUCIOPOIY, BOAE, KHCIOTaM, IIEJI09aM.
Awmainbsramsl. MepbI ITpeaocTOPOKHOCTH IPH paboTe ¢ PTYTHIO.
Crioco0s1 morydeHus MetayioB. [IpuMeHeHne MeTasioB.
Oxcuapt muaka ¥ kagmus (11). Oxcunst pryru (I, IT). CBoiicTBa.
OtHolIeHNe K BOAE, KHCIOTaM, menodam. [IpuHIIITE nomydeHns.

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

Komnok-
BUYM,
KOMITBIO-
TepHOE
TECTUPO-
BaHHC
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Tunpoxcunpt uaka u kaamus (11). KucnotHo-ocHOBHEBIC
cBoiicTBa. OTHOILLIEHUE K BOJIE, KUCIIOTaM, Iieiaodam. [IpuHiummb
TOJIY4EHHUS.

Comu. Kpucraminorunparsl. Coiii HTUHKA B KATHOHHOM U
annonHo# ¢opmax. Comu pryru (I, II). OxucnurensHO-
BOCCTaHOBUTEJbHBIE cBoMcTBa conelt pryTH (I, II). T'uaponms
coJielt IIMHKa, KaAMUs, pTyTH. LIMHKaTHI.

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

Ienwii u p-
3JIEMEHTHI
BOCBMO
TP YIIIBL
f-anemen-
THIL.

34. 'enii n p-31eMeHTHI BOCBMOIi rpynmnbl. O01mas
XapaKTepUCTHUKa 1eMeHToB. CTpoeHne aToMoB. Bo3moxHbIe
BaJICHTHOCTH U CTENIEHU OKHUCIIEHUS aTOMOB JIEMEHTOB.
W3MmeHeHue mo rpymie aTOMHBIX paAlyCcOB U HOHU3AIIMOH-HBIX
NOTEHIHANOB. [IpuurHbBl XUMHUYEeCKOW HHEPTHOCTUH. DU3nUecKue
CBOMCTBa. XapakTep MEeKMOIEKYIIPHOI0 B3aUMO/IeiICTBUS.
W3meHeHne TeMIiepaTyp KUMEHUs U IUIaBJICHUS B PSTy TeIui —
panoH. Xumuueckue coeAuHeHus. @Topuabl KCEHOHA U KPUIITOHA.
[puHIUIEl X momydeHus. [ uapoaus GTopuIoR.
Kucnoponconepxaniue coequHeHUs1 KceHoHa. KnaTtpaTHeie
COEZIMHEHUsI aproHa U ero aHajoroB. OKCHJ KCEHOHA U
KceHOHOBBIE KUCIIOTHI.

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

Komnoxsny
M, KOMITbIO-
TEepHOe
TECTUPO-
BaHUE

35. f-Dnementsl. O0O1Ias XapaKTEPUCTHKA DIIEMEHTOB.
ITonoxenue B mepuonndeckoii cucteMe. CTpoeHHe aTOMOB. 4f- 1
Sf-anementsl. i3MeHeHHE aTOMHBIX PaInyCOB H

MOHU3AIIMOHHBIX MTOTEHIIMAJIOB N0 epuoay. BanentHocts 4f- u 5f-
3JIEMEHTOB. BHYTpEHHSIS1 IEPUOAUYHOCTL CBOWCTB. XapakTep
XMMHUYECKUX CBs3eil B coeMHEHUAX. CKIIOHHOCTh K
KoMITIeKcooOpa3oBaHuio. CXONCTBA U pa3INyus B CBOWCTBaX 4f- u
5f-3neMeHTOB.

Jlanmanuow (4f->nemenTsl). BaneHTHOCT, XapakTep XUMHYECKUX
cBsi3eid u popMbl coeiMHEeHUI. XMMHUYECKHe CBOMCTBA METAJIIOB.
OTHomIeHne K KUCIOpOaY, Bozie, kuciaoram. OKCHIBI.
I'mapokcunel. U3mMeHeHne KUCI0THO-OCHOBHBIX CBOKCTB 110
nepuony. Conu. [IBotiusie conu. Coenunenus uepus (IV):
OKCHJIBI, TUIPOKCH]IBI, LIEPAThI.

Axmunuowt (5f-31eMeHTHl). BaneHTHOCTD 37IeMEHTOB, XapaKTep
XUMHUYECKHX CBs3el U POpMBI COSIMHEHUH B PsiiaX TOPUH—KIOpUiT
u 6eprinii—oypeHcuit. XUMHU9IecKrue CBOMCTBa METaJIJIOB.
Coenunenus topus (IV): okcun, ruapokcua, raaoreHuIb.
Coenunenus ypana (VI): okcun, ruapoKCHa, TalOTeHUIBI,
ypaHaThl, COEANHEHUS] JHOKCO-ypaHa.

4.2 CTpyKTypa ITUCHHUILINHBI

Tab6auua 2. O0mas TpyA0eMKOCTb TUCIUIIHHBI cocTaBasieT 18 3aueTHbix equnnn (648

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

O01ast Tpy/10eMKOCTh 360 288 648
KonTakTHas padora: 253 255 508
Jlexyuu (J1) 90 64 154
Ipaxmuuecxue 3anamus (113) 90 96 154
Jlabopamopnwvie pabomut (J/IP) 72 96 136




Bun paboTst TpynoeMKoCTh, 4acoB
1 2 Bcero
ceMecTpa | cemecrtpa
CamocrosiTesbHasi padora: 81 5 86
Kypcosoii npoekr (KII), kypcosas padota (KP)' 3 3
PacuerHo-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CaMoCTOsITeTbHOE U3yYEHUE Pa3/ICIIOB 60 1 61
KonTposbHas padora (K)>
CamomnoaroroBka (mpopadoTka U TOBTOPEHNE 21 1 26
JIEKIIMOHHOTO MaTepuasa u MaTepraiia yaueOHUKOB U
y4€OHBIX MTOCOOUH, TOITOTOBKA K 1a00OPaTOPHBIM U
MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJIIO  T.11.),
IToAroTOBKA U c/1aua dK3aMeHa’ 27 27 54
JK3aMeH | IK3aMeH IK3aMeHa-
Buo umoz06020 konmpons
4.2.1. Paznenabl JUCUMILUIMHBI, U3yYaeMble B IEPBOM ceMecTpe
Tabnuia 3. Paznensl TMCHUTIIINHBL, H3y4aeMbI€ B TIEPBOM CEMECTPE
Konuyectso yacos
Ne A
pas- HaumMenoBanue pazenos }’6I[I/ITOpHa}I Bneayn.
nena Beero | Padora pabora
JI 113 JIP CpP

1 2 3 4 5 6 7
| «Xumus kak Hayka. CTpOCHHE BEIECTBAY. 40 12 12 4 2

3aKOHBI XUMHH.
> OCHOBHBIC 3aKOHOMEPHOCTH ITPOTCKAHUS 38 10 10 6 16

XUMHYECKUX ITPOIECCOB»
3 OCHOBBI XUMHH PacTBOPOB. Peakinu B 144 44 44 44 2

BOJHBIX Cpe€aax.
4 O6mme cBoiictBa p-anemenToB VIIA-IVA 75 24 24 18 1

rpym.

KonTpons (3x3amen) 27

Hmoeo: 324 90 90 72 81

4.2.2. Pa3zgebl AUCHUILIMHBI, H3y4aeMble BO BTOPOM ceMecTpe
Tabauna 4. Pa3zaennbl 1MCUNILIMHBI, H3y4YaeMble BO BTOPOM ceMecTpe
Ne
pas- HaumeHnoBanue pa3nenon KonuuectBo yacos

! Ha kypcoBoii IpoekT (paboTy) BBIIENSETCS HE MEHEE OJIHOM 3a4E€THON €IMHUIIBI TPYI0eMKOCTH (36 4acoB)
2 TonbKO 1151 32049HOM (OPMBI 00 yUeHHUS
3 [pu HANIMYMK SK3aMEHA TIO JIUCIUTUINHE
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Acna AynuropHas
B PaGora Bue-ayn.
pabora
cero CP
J 13 JIP
1 2 3 4 5 6 7
OOmmas xapakTepHuCcTHKa s-3JIeMeHToB. Bonopoz.
1 L Xapaitep AOPOA 110 26 |32 (36 |2
IMoarpynmna anoMuHuS
2 OO61as xapakTepucTrka d-3J1eMeHTOB 88 24 | 32 28 2
Oo0mas xapakrepuctuka f-anmemenToB. [enuit u p-
3 9JIEMEHTHI BOCBMOM T'PYIIITBI 99 14 |32 38 1
KonTtpois (3x3aMen)
27
Hroro: 324 64 96 96 5
Bcero: 648 154 | 186 | 168 86
4.3. JEKIIMOHHBIE 3AHATUA.
4.3.1. JEKIIMOHHBIE 3AHATUS. 1 CEMECTP
TABJINIA 5. Tembl JIeKIIMOHHBIX 3aAHATHIA

Ne TEMA

1 1. Ilpeamer u 3a1a4uu XUMUH. MeCTO XHMHH B CHCTeMe eCTeCTBEHHBIX HAYK.

2 2. ATOMHO-MOJIEKYJIAPHOE YYeHue.

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

4 4.Ilepnoguyeckmuii 3axon u [lepuoanyeckas cucTeMa XMMHYECKHX 31€MEHTOB ¢ TOYKHU 3PeHHs
TeOpHH cTpoeHus: aToMa. [lepnoaUYHOCTD CBOHCTB 371€MEHTOB.

5 5. Xumuueckasi CBI3b U CTPOEHHE MOJIEKY.1, BATEHTHOCTb. KoHIenuus ruOpuan3ayui aTOMHBIX
opOuTaseil U MPOCTPaHCTBEHHOE CTPOSHUE MOJIEKY ¥ HOHOB. KOHIENIus Noaspu3aniy HOHOB.
Teopust Mmosiekynsipubix opouraneit (MO JIKAO).

6 6. Me:xkMonekyasipHoe B3anmoaeiicteue. Cuibl Ban-nep-Baansca. OpueHTaniioHHoe, MHAYKIIMOHHOE U
JMCTIEPCHOH-HOE B3aUMOAEHUCTBHU. DaKTOPbI, ONPEIEIIAIOIINE SHEPTHIO MEKMOIEKYIIIPHOT O
B3aumoJeiicTBus. BogoponHas CBA3b.

7 7.CoBpeMeHHBIE TPOO/IeMBbI HEOPraHMYeCKOoi XMMHUHU. MeTaioopraHudecKas 1 CyInpaMoeKyispHast
XUMHS-XHUMUSI MOJISKYISIPHBIX aHcaMOJield M MOJIEKYJISIPHBIX CBSI3EH.

8 8. Ocnosvt xumuueckoii mepmoounamukuy. IHEPreTHISCKHE XapaKTEPHUCTUKH XUMHIECKHX PEAKIIUH.
IlepBoe HayaJI0 TEPMOJIMHAMUKH.

9 9. OcHogbl xumuueckoit Kunemuxu. ' OMOT€HHbIE U TETEpOreHHbIe peakuu. CKOPOCTh XUMHUYECKOH
peakuu U akTopsl ee onpenensronine. [lopsmok U MonexymsipHOCTs peakiuy. Karamms.

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

11 11.06wue ceéoiicmea pacmeopos. Pacmeopvt HerneKmpoaumos.

12 12.PacTBOpPBI J1€KTPOJIUTOB.

13 13.Peakuuu B Heopranuveckoii xumun. I'maponus coneid. OkuciumenbHo-60ccmanogumesnbHle
Ppeaxuuu 6 600HLIX pacmeopax. IJIEKTPOJIU3 PACTBOPOB H PACIIABOB.

14 14. Nucnepcubie cuctemsl. Konaouapl.

15 15.KoMILIeKCHBIE COeIMHeHUS .

16 16.CoBpeMeHHBIE METOABI CHHTE3a H AHAJIN32 HEOPTAHHMYECKUX BEIeCTB.

17 17. p-OnemenTts! VII A rpynmsl.
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18 18. p-Onementst VIA rpynmsl.

19 19. p-Onements1 VA rpynmsi.

20 20. p-Danements IVA rpynnel.

4.3.2. JEKIIMOHHBIE 3AHATUS. 2 CEMECTP
TABJIMIA 6. TeMbl JIeKIMOHHBIX 3aHATHIH

Ne TEMA

1 22. s -OneMeHTHI 1A Tpynmsl.

2 23. Bonopoa.

3 24.s-OdnemenTsl BTOpOIii rpynnsl. [loarpynna 6epuinus n maraus. [Hoarpynna kansums.

4 25. Iloarpynmna ajaMHUHUS.

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

6 27. d-dnementsl IVB rpynnsl.

7 28.d-2nementsl VB rpynnbl.

8 29. d-Daements1 VIB rpynmnsl.

9 30. d-9nementsl VIIB rpynmns.

10 31.d-Daementsi VIIIB rpynnsl. CemeiicTBo kese3a. CeMeiicTBO NJIATHHOBBIX METAJLIOB.
CemeiicTBO Kkese3a.

11 32.d-Inementsl IB rpynnsi.

12 33.d-Inementsl 1IB rpynmnsi.

13 34. I'esqinii u p-371eMeHTbl BOCBMOIi Tpynmbl.

14 35. f-Onementsl. CTpoeHue aToMOB. 4f- u Sf-anemeHTol. Jlanmanuowt (4f-anementsr). Axkmunudwt (Sf-
SJIEMEHTHI).

4.4.. TIPAKTUYECKHUE 3AHATUAL.
4.4.1. IPAKTUYECKUE 3AHATUSA. 1 CEMECTP
TABJIMLA 7. TeMbl NpaKTUYeCKUX 3aHATHI

Ne TEMA

1 1. IIpeamet u 3agauu XuMun. MecTo XMMHH B CHCTeMe eCTeCTBEHHbIX HAYK.

2 2. ATOMHO-MOJIEKYJIAPHOE YUeHHe.

3 3. CtpoeHue aTOMa M JIEKTPOHHBIX 000J104eK aTOMa.

4 4.Tlepuoguyeckmuii 3akon u [lepuonuyeckas cucTeMa XUMHYECKHX JI€MEHTOB € TOUKH 3peHUs
TeopuH cTpoeHus atoma. [lepuoaM4HOCTH CBOMCTB 3J1€MEHTOB.

5 5. XumMuyeckasi CBSI3b H CTPOEHHE MOJIEKYJI, BATEHTHOCTb. KOHIENIHS THOpUAM3AINN aTOMHBIX
opOHTaneil 1 MpOCTPAaHCTBEHHOE CTPOESHUE MOJIEKYJT ¥ HOHOB. KOHIEIIHS MOJISIpHU3aIiy HOHOB.

Teopus monexymsapHbIx opouraneii (MO JIKAO).

6 6. MexxMmoneky isipHoe B3aumoaeiicteue. Crinel Bar-nep-Baanbca. OpueHTaIMOHHOE, HHIYKIIHOHHOE U
JMCIIEPCHOH-HOE B3anMoAeicTBHI. DaKTOPbI, ONPEAEIAIONINE SHEPTHUIO MEXMOJIECKYIIIPHOTO
B3amMogaeiicTBus. BomoponHas cBsi3b.

7 7.CoBpeMeHHbIe MPO0JIeMbl HeOPTraHUYeCKOH XUMHH. MeTaioopranndecKast M CylnpaMoseKyispHast
XMMUSI-XMMUSI MOJIEKYJISIPHBIX aHcaMOJIeH M MOJIEKYIISIPHBIX CBSA3EH.

8 8. Ocnogwt xumuueckoit mepmoounamuxu. IHEPTETUICCKIE XAPAKTEPUCTUKN XUMHUUECKUX PEAKIIHH.

HepBoe Ha4aJI0 TCPMOANHAMUKU.
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9 9. Ocnogwl xumuueckoit Kunemuxu. ' OMOTeHHBIE U reTeporeHHbIe peakiui. CKOPOCTb XUMHYECKOH
peakuun U GakTopsl ee onpeensroniye. [lopsgok u MonekysipHOCTs peakuuy. Katamms.
10 10. Xumuuecroe pasnosecue. CBs3b KOHCTAaHTBI XUMHUYECKOTO PABHOBECHUS CO CTAaHAAPTHBIM
n3MeHeHneM sHeprun ['nboca.
11 11.06uyue ceoiicmea pacmeopos. Pacmeopvt Heanekmponumoe.
12 12.PacTBOpPBI 2JIEKTPOJINTOB.
13 13.Peaxnuu B Heopranm4eckoil xumun. I'maponus coneil. OkuciumensHo-60ccmanogumenbHle
Peaxyuu 6 60OOHBIX pacmeopax. JJAeKTPOJIU3 PACTBOPOB H PACILIABOB.
14 14. Tlucniepcusbie cuctembl. Kosmonapl.
15 15.KomIuiekcHbIe coeTMHeHUS .
16 16.CoBpeMeHHBIC METOABI CHHTE3a H AHAJTN3a HEOPraHNYeCKUX BeleCTB.
17 17. p-OnemenTts1 VII A rpynmsbl.
18 18. p-Dnementst VIA rpynmsl.
19 19. p-dnementsl VA rpynmsl.
20 20. p-OnemenTs! IVA rpynmnsl.
4.4.2. TIPAKTUYECKHE 3AHATHS. 2 CEMECTP
TABJIMIIA 8. TeMbl npaKTHYECKHX 3aAHATHI
Ne TEMA
1 22. s -DnemMeHTHI 1A rpynnsl.
2 23. Bonopon.
3 24.s-dnemenTsl BTOpOIi rpynnsl. [loarpynna 6epunnus u maraus. Hoarpynna kanbums.
4 25. Iloarpynna ajJroMUHHS.
5 26. d-dnemenTsl LLIB rpynnsl. PeqkozeMesibHbIE 3JIEMEHTBI.
6 27. d-2nementsl IVB rpynmbi.
7 28.d-2nementsl VB rpynnbl.
8 29. d-dnemenTtsl VIB rpynnbl.
9 30. d-Jnementsl VIIB rpynnbl.
10 31.d-Inementsl VIIIB rpynnel. CemelicTBo keJie3a. CeMeliCTBO NJIATHHOBBIX METAJJIOB.
CeMeiicTBO kKeJjie3a.
11 32.d-Onements! IB rpynnbl
12 33.d-Dnementsi IIB rpynmebl.
13 34. T'eqinii u p-371eMeHTbl BOCBMOIi TPyNMbI.
14 35. f-Onementsnl. CTpoeHre aTOMOB. 4f- u Sf-anementsl. Jlanmanuowt (4f-anementsr). Axkmunuowt (Sf-
SJIEMEHTHI).
4.5. JIabopaTopHbIe 3aHATHS
TABJIMIIA 9. Tembl 12a00paTOPHBIX Pa6OT
Ne Ne Kon-Bo
JIP

pasnena HaunMenoBaHue 1a00paTOpHBIX paboTr 1acos
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1 2 3 4
Onpeaesnenne 0THOCUTEIBLHON MOJIEKYJISIPHOII Macchbl OKCHA yTJiepoaa
1 1 Iv) 2
2 1 OIPEJIEJIEHUE MOJISIPHOM MACCHI DKBUBAJIEHTA IIMHKA 2
CKOpOoCTh XUMHUUYECKUX peaKInid. 3aBUCUMOCTh CKOPOCTH PEAKITUH OT
3 2 TEMIIEPATypPbl U KOHLIEHTPALIUU 2
4 5 XuMuueckoe paBHOBecHe. BiusiHue TeMnepaTypbl U KOHIIEHTpAIMK Ha 5
XUMHWYECKOE DABHOBECHE
5 2 Karanus. 'oMmoreHHslit 1 reTeporeHHbIi KaTaan3 2
6 3 OuuncTka TBEpABIX BEIIECTB OT IpUMecen 6
7 3 PactBopsl. PactBopumMocTs coneit, [IponsBeneHne pacTBOpUMOCTH 4
8 3 IIpuroroBneHue pacTBOPOB 3aJJaHHON KOHIIEHTPAIH 6
9 3 DNEKTPOIUTHYECKAS JUCCOUAIHS (TIPOTOH?3) 6
10 3 T'unponmus (Ipotonus) coneit 4
11 3 OKHCIUTENHEHO-BOCCTAHOBUTENBHBIEC PEAKITTH 6
12 3 DIIEKTPOXUMHUUECKHUE CBOMCTBA METAJIIIOB, DJIEKTPOJIN3 PACTBOPOB COMEH 4
13 3 Kopposus metanios 4
14 3 Ilonmyuenue 1 cBOMCTBA KACIOPOAA 5
15 3 CBoiicTBa BOIOpO/Ia U MEPOKCUIA BOIOPOIa 5
16 3 I'anoreHs! ¥ UX cOeIMHEHUS 10
17 3 Cepa. CBoiicTBa cephbl U €€ CoeTMHEeHU 10
18 3 ABOT ¥ €ro coeIMHEHUs, TOTYYEHUE U CBONUCTBA 10
19 3 Docdop U ero coenunenus 6
20 3 VYriepon U KpeMHHUH, COEAUHEHUS YIIIEPOAA U KPEMHUS 6
21 3 bop u ero coenunenus. Ilonyyenue u cBoiicrsa 6
20 4 CBo¥icTBa IIETOYHBIX METAIIJIOB U UX COSTUHEHUI 10
23 4 Bepumnii, Maraui, Kaubuuid, CTPOHLUN, OapHuii U UX COSTMHEHHS 10
24 4 AJIOMHUHUH ¥ €r0 COeTUHEHUS 10
55 5 PenkozemenbHbie aneMenThl: TuTaH, nUpKoHUA U raduuit. OKCHIbI 6
TUAPOKCHUIIBI U COJIU
26 5 Banaauii, HHOOH#, TAHTAI ¥ KX COCAUHCHHUS 6
27 5 Xpom, MonubieH, BoIb(ppaM U UX COSTUHEHUS 6
28 5 MapraHeu, COCIMHEHMS MapraHia 6
29 5 Keneso, koOAIBT, HUKEIb U UX COSAUHEHMS 6
30 5 Menp, cepedpo, 3070TO U UX COCIMHEHUS 6
31 5 IluHK, KaAMUI U1 UX COCTUHEHUS 6
32 5 OJ10BO, CBHHEIl M HX COEIUHEHUS 6
33 5 MEBIIBSK, CypbMa, BUCMYT U UX COCTMHCHHSA 6
34 5 KauecTBeHHOE onpeneseHue MOHOB d-amemenTOB 6
35 6 CuHTE3 HEOPraHUIECKUX BEIIECTB 6
36 6 ITonydeHnue u cBOKCTBa KOMIUIEKCHBIX COEAMHEHUN 6
4.6. CamocTosiTeIbHOEC H3YYCHHE PA3/1eJI0B AU CIHIIIMHbBI
TABJIUMIA 10. Tembl caMOCTOSATEIbHBIX 3aHATHI
No Koi-Bo
pasaena BOHpOCLI, BbIHOCHUMBIC Ha CAMOCTOATCIBHOC NU3YYCHHUC 9ACOB
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1 2 3
[peamer u 3axaun xumMuu. MecTo XUMHH B CHCTEME €CTECTBEHHBIX
1 Hayk. [Ipeamer u 3agaun xumun. OCHOBHBIE 33]1a4M COBPEMEHHOU 4

Heoprannueckol XxuMuu. COBpeMEHHbIE HAIIPABJICHUS PA3BUTHUS

Hounnast cBsA3b U €€ cBOMCTBA. [lossipu3anus noHa B 3JIEKTPHUYECKOM
nose. [lonsapu3yemMocTs U NOJSPU3YIOLIEe 1EHCTBUE HOHOB.
N3meHeHne 3TuX CBOMCTB B Iepuoax U rpymnmnax. FlonHas cBs3b-
MpPEJEIbHbINA CIIydail KOBAJIEHTHOM MOJISIPHOM CBSA3U.

10

Jucnepcubie cucremsbl. Kosutonasl. /ucniepcHele CHCTEMBL.
3 Knaccudukanus aqucnepcHsix cucteM. CyCieH3uu U SMYJIbCUU. 6
Komnonnssie pacTBopel. Y CTONYMBOCTh KOJUIOMAHBIX PACTBOPOB.

Boaopona. Obmas xapakreprctuka Bogopoaa. [lonoxxenue Bogopoa B
nepuoandeckoi cucreme. CTpoeHre atoma. BaleHTHOCTh U CTETIECHb
OKHCJICHUSI aTOMOB BOJIOpOAa. XapaKkTep XUMHUYECKUX CBSI3€H B €ro
COEMHEHHAX. Y CIIOBUA 00pa3oBaHus U cyliecTBoBanus nonos H', H,
H3;0". ®usnueckue 1 XMMUYECKHE CBOMCTBA Boaopoaa. Bomopon kak
BOCCTaHOBUTENb. BoccTaHOBUTEB-HAsI CITOCOOHOCTH aTOMApHOTO U

10

d-Jnementsl IIB rpynnbl.O0miast XapakTepuCTHKA 3JIEMEHTOB.
Crpoenue atoMoB. MI3MeHeHne 1o rpyIe aTOMHBIX PanyCOB U
MOHHU3AIIMOHHBIX MTOTEHIIMATIOB. BaleHTHOCTE U CTENEHU OKHUCIEHUS
5 aTOMOB. XapakTep XUMUUYECKOM CBSI3U B COeAMHEHUAX. DUZNYECKHUE U 10
XUMUYECKHE CBOWCTBA MPOCTHIX BemeCTB. OTHOIIEHNE K KUCIOPOAY,
BOJIE, KACIIOTaM, IienaodaM. Amanbsramsl. [I[puMeHeHne MeTasmios.

anf‘TIWLT T A WATINMIAD anf‘TIWLT NTUTIA (T TT\ pnnﬁ{"‘r‘nq

Janmanuowl (4f-3n1emMenTHl). BajleHTHOCTD, XapakTep XUMHUYECKHX
b

6 cBs3el 1 GopMBI coeMHEHNH. XMMUYECKHE CBOMCTBA METAJIJIOB. 10

OTHOILIIEHUE K KUCTIOPOTy, BOAE, KuciaoTaM. OKcuapl. [ MaApoOKCUABI.

o
IAnr 1011011110 FIIATIATIIA ACITADIIIIV ADATIATD 11N rTanuanayr (AT

Axmunouowt (5f->1eMeHThI). BaleHTHOCTB AJIEMEHTOB, XapaKTep
XUMHUYECKUX CBs3eH U GOPMBI COSTMHCHHUH B PsiIax TOPUH—KIOPUH U
OepKIMii—10ypeHCHil. XUMHUUYECKHE CBOMCTBA MeTaIII0B. CoeqMHEHUS
topus (IV): okcun, runpokcun, ragorenuasl. Coenuuenns ypana (VI):

10

5. OHEHOYHbBIE MATEPHUAJIbI JJISA TEKYIHEI'O U PYBEXHOI'O KOHTPOJIA
nepeuenv OUeHOUHbIX cpeocmeé u Koumpoaupyemvlx xomnemenyuii: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1

5.1. 3AJAHUA JJIA TEKYIIETI'O KOHTPOJIA (KOJVIOKBUYM). 1 CEMECTP.
IHEPBASA KOHTPOJIbBHAS TOYKA

3.OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO YU€HHS. 3aKOHBI: COXPAHEHHUs, KPATHBIX
OTHOILIEHHH, ITOCTOSHCTBA COCTaBa, 0ObEMHBIX OTHOLICHUH. 3aKOH ABOTapo. 3aKOH
SKBHUBAJICHTOB.

7.KBanTtoBble uncnia. CMbICII KBAHTOBBIX Uncesl. ATOMHbIE OpOUTAIN. DHEpreTUYecKre ypOBHU
JIEKTPOHA B OJHONIEKTPOHHOM MHOT03JIEKTpPOHHOM aroMax. [Ipunumn [aymu.

8.IlpaBuio XyHza v MOPSJIOK 3aM0JHEHHsI aTOMHBIX opOuTaneil. [IpuHimn HauMeHbIIen
sHeprud. [IpaBuno Kneukosckoro.

9.Ilepuoanyeckuii 3akoH. [lepuonuueckas cucrema. OCOOEHHOCTH 3allOJIHEHUS DJICKTPOHAMHU
aTOMHBIX opOHTanel u GopMHUPOBaHUE NTEPUOJOB. S-, P-, d-, f-3TIEMEHTHI U UX PACIIOJI0KEHHUE B
MIEPUOANYECKON CUCTEME.
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10. CtpoeHue 37IeKTPOHHBIX 000JI04€eK 1eMEHTOB. [leproAnyHOCTh CTPOCHHS IIEKTPOHHBIX
o0omnoyek. MI3MeHeHne aTOMHBIX ¥ HOHHBIX PaInyCcOB 10 MeproaaM U rpynnam. ddexTsl d- u
Jf-cxaTusi.

11. MoHu3aunoHHbIe NOTEHLIUAJBI, CPOACTBO K AJIEKTPOHY, AIEKTPOOTPULIATEIILHOCTD
251eMeHTOB. DaKTOPBI, ONPEAEIAIONINE 3TH BEJIUUMHBI U UX U3MEHEHUE 110 NIEPUoiaM U
rpymnmnam.

12.I1leproAMYHOCTH XUMHUYECKUX CBOMCTB AJIEMEHTOB, ITPOCTHIX BEIIECTB M XUMHUUECKHUX
coenuHeHul. MI3MeHeHne CBOICTB 3JIEMEHTOB 110 MEPUOIaM U rpylIaM B 3aBUCUMOCTH OT
CTPYKTYpBI BHEUTHHUX H MPEIBHEIIHUX 3JIEKTPOHHBIX 000JI0YEK U PaIlyCcOB aTOMOB. 3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJI0OB U THJIPOKCHUJIOB 10 IIEPHUOAAM U TPYIIIaM.

13. OcHOBHBIE TUIIBI XUMUYECKOU CBSI3U: KOBAJIEHTHAs (HETIOJISIpHAs U MOJIspHasi), MOHHa,
Metamudeckas. OOmrie 0cCOOEHHOCTH MEXaHU3Ma 00pa30BaHuUs KOBAJIEHTHBIX M HOHHBIX
CBS3EH.

14.0OcHoBHBIE TTOJIOKEHUST Teopun BasieHTHBIX cBsizel (BC). OcobennocTu oOpazoBaHus CBs3Ei
10 JIOHOPHO-aKIIEITOPHOMY MeXaHu3My. HachlaeMocTh ¥ HallpaBJI€HHOCTh XUMHYECKOM
CBsI3U. MHOTOIIEHTpOBas! CBS3b.

15.BaneHTHOCTh XUMUYECKHUX 3JIEMEHTOB. BasieHTHOCTH ¢ mo3uiuii Teopun BC. BasieHTHOCTS §-,
p-, d-, f-anemenToB. [locTosiHHAs U TepeMeHHast BaJICHTHOCTH. BaJleHTHOCTD U CTeNeHb
OKHCJICHHS aTOMOB 3JIEMEHTOB B UX COETUHEHUSX.

16.01MHOYHBIE U KpAaTHBIE CBA3H. G- U T-PA3HOBUIHOCTH KOBAJICHTHBIX CBsI3eW. OTHOCUTEIbHAS
YCTOMYHMBOCTH (p—p)n- 1 (p—d)n-cBsizeit. KomndyecTBeHHbIE XapaKTEPUCTUKH XUMHUUECKHIX
ceszeil. [lopsaok cBsi3u. DHeprus cBs3u. [[nuHa cBs3u. BanenTHsiid yroi. CTeneHb HOHHOCTH
CBsI3H. DPPEKTUBHBIE 3apsi/ibl XUMUUECKH CBSI3aHHBIX aTOMOB M CTENIEHb HOHHOCTHU CBS3H.

J Mo pHBIM MOMEHT CBSI3H.

17. Konnenmws ruOpuan3anuu aTOMHBIX OpOUTaJIeH M MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYI U
noHOB. OCOOCHHOCTH pacTpeieIeHUs AIEKTPOHHOHN TIOTHOCTH THOPUIHBIX OpOUTAIICH.
[IpocTeitmme Turbl THOpUIU3AMA: Sp, Sp2, sp3, sp3d, sp3d2. 'ubpuan3anus ¢ yuacTueM
HEMO/IEJICHHBIX JIEKTPOHHBIX Map. BiusHue oTTaIKuBaHus AJIEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIMIO MOJIEKYI.

18.KoHuenius noysspuzanvi HOHOB. TPakTOBKA MOISPHBIX CBA3EH COINIACHO KOHLIETIUU
MOJISIPU3alMK HOHOB. JIoKanM30BaHHbIE U JIEIOKaIN30BaHHbIE CBA3H. TpexX- 1 MHOTOLIEHTPOBBIE
cBs3H. Jlenokanu3zaius n-31eKTPOHHOM TUIOTHOCTH B MOJIeKyse OeH3oa,rpagute, HOHaxX
KHUCITIOPOICOAEPKAIIUX HEOPraHMUYECKUX KUCIIOT.

19.Teopus monekynspabix opoutaneit (MO). OCHOBHBIE MOJIOKEHUS, YHEPIrETUICCKUE
JMarpamMmbl, CBs3bIBatolue U paspoixisomne MO. DHepretuueckue auarpaMmmsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOTO MEPUOJIa. G- U T-MOJIEKYJISIPHBIE OPOUTATIH.
Cpasuenune teopuu BC u MO.

20.KomrmnekcHbie coenuHeHus. CTpoeHNEe KOMILIEKCHBIX COSIMHEHUI, TEOpHUs
KPUCTAIIIMYECKOTO MOJIsA. XUMUYecKas CBS3b B KOMIUIEKCHBIX COSAMHEHUIX U OCOOEHHOCTH UX
cTpoeHus. [ mbpuansaius aToMHBIX OpOUTaIeil KOMIJIEKCOOOpa3oBaTess.

21. MexmonexynsipHoe B3aumoaenicteue. Cuibl Ban-nep-Baansca. OpuenTanmonHoe,
MHIYKIIHOHHOE U AUCIIEPCUOH-HOE B3auMOIENCTBUS. DaKTOPBI, ONIPENEISIIOIINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.

22.BonopoaHas cBsa3b. [Ipupona BoRoOpoaHON CBA3H, €€ KOJINYECTBEHHBIE XapaKTEPUCTHKH.
Mex- 1 BHYTpU-MOJIEKYJIIpHAs: BOJIOPOJIHASA CBsI3b. BomopoaHas CBsA3b MEXAY MOJIEKYJIaMu
(dbTopoBOIOPOAA, BOJIBI, AMMHAKa M CIIUPTOB. BiusHIE BOJOPOIHOM CBS3U HA (pU3UUECKHe
CBOICTBA BEILIECTB C MOJICKYJIAPHOU CTPYKTYpoil. O011Me 0COOEHHOCTH (PU3NUYECKUX CBOMCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUU C HOHHBIMU U @TOMHBIMH KPUCTAJLJIAMHU.

23. DHepreTHUECKUe XapaKTePUCTUKHA XUMHUUECKHX peakiuii. [lepBoe Hauano TepMoIMHAMUKH.
[IpeBpaieHus 3HEprun U pabOThl B XUMUYECKUX MPOIIeccax.

24 Tepmoxumus. [TonsiTre 00 SHTANBIUN. DHI0- U IK30TEPMUUECKUE PEaKIMH. 3aKOH
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I'ecca u cneacrtBue u3 Hero. CTaHIApTHOE COCTOSIHUE M CTAaHJApTHAs SHTAJIbIINA 00pa30BaHU s
BeniecTBa. Pacuersl TeruioBbIX 3()(EKTOB peaKIHii.

25.Bropoe Hauano tepmoauHamMuKu. [lonarue sHTponuu. OlLieHKa 3HaKa U3MEHEHUS SHTPOIIMHU B
XUMHYECKUX peaknusx. JHeprus ['m66ca. Ponb SHTaNBMUHAHOTO ¥ SHTPONMUHHOTO (HaKTOPOB B
OIpE/IeNICHUU HAIpaBJIEHUs Ipoliecca.

26. ['omoreHHble U TETEpPOreHHbIE peakuuud U cucrteMbl. CKOpPOCTh XUMHUYECKOW PEAKLHUHU U
(baxTOpsl ee OIpenersonre. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT KOHIIEHTPAIMH pPEarcHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiok U MOJIEKYISIPHOCTh PEAKIIUH.

27 Ilonstue o mexanuszMme peakuu. IlepexoaHoe cocTosiHUE, WIM aKTUBUPOBAHHBINA KOMILIEKC.
OHeprus aktuauuu. GakTopsl, ONPEAEAIONINE BETUYUHY SJHEPTUH AKTUBAIUHU.

28.BnusitHue TeMmeparypbl Ha CKOPOCTh XuMuueckor peakiuu. I[IpaBuno Bant-TI'odda.
TemnepatypHblii KO3(GGUIUEHT CKOPOCTU. YpaBHEHHE AppeHunyca.

29.Karanu3z wu karamuzatopbl. MHrubutopsl u uHruOuposanue. Karamutuueckue sibl.
['oMoreHHble U TreTeporeHHble KaTAJIUTUYECKHE peakluu. AKTHUBHbIE ILIEHTPBhl TBEPIBIX
KaTaJau3aTopoB.

30. ObpaTtumble U HEOOpaTUMBbIe XUMHUEcKHEe peakiyi. COCTOsIHME paBHOBECHS U IPUHLIUIT
oOpatumocTu peakuuu. Kunetndeckuil 1 TepMOAMHAMHYECKUN MOIXO/IbI K OITMCAHUIO
XUMHUYECKOTO paBHOBecHs. KOHCTaHTa XMMHUECKOTO PABHOBECHUS U €€ CBSI3b CO CTaHAapPTHBIM
n3MeHeHueM sHepruu ['u60ca. CmenieHne XMuMUYECKOT0 paBHOBECHS PY U3MEHEHUU YCIIOBUH.
[Ipunnun Jle HlaTense.

BTOPASI KOHTPOJIbHASI TOUKA

31.Teopuu pacTBOpoB. PacTBopeHune kak (PU3UKO-XUMHUUYECKHH Tporiecc. VI3MeHeHne SHTAIbITUH
W 3HTpomNUHU npu pactBopenuu BemiecTB. CompaTanus. ConbBathl. OcoObIe CBOKWCTBA BOJBI KaK
pactBoputens. ['uapartel. Kpucramoruaparsl.

32.00mme cBoiicTBa pactBopoB — muddy3us m ocmoc. OCMOTHYECKOE MABJICHHE M €r0
3HaueHue. MeTo1bl OnpeesieHrs MOJIEKYJIIPHBIX MacC paCTBOPEHHBIX BEIIECTB.
33.PacTBOpuUTENh U pacTBOpsieMoe BellecTBO. PactBopumMocTs. HachllieHHbIE, HEHACBIILICHHBIE,
MEpEChIICHHbIE, pa30aBlieHHblE W  KOHIUEHTPUPOBAaHHbIE pPacTBOpbL. B3aumopelicTBue
pacTBOpEeHHOro BellecTBa 1 pactBoputesst. COCTOsIHUE BEIIECTBA B pacTBOPE.

34 KoHIleHTpanusi pacTBOPOB U CIOCOOBI €€ BBIPAKEHHS: MaccoBasi [0Jis, MOJIAPHOCTb,
HOPMaJIbHOCTb, MOJISUIBHOCTh, MOJIbHASI JIOJISL, TUTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B XKHUAKOCTAX, ABYX >KHJIKOCTEH, TBEP/bIX BEUIECTB B
KUAKOCTAX. 3akoH ['enpu. BrnusHue Ha pacTBOPUMOCTD NMPHUPOABI KOMIIOHEHTOB, TEMIIEPATYPHI
u AasieHus. [lepekpuctaian3anuu U SKCTPaKIus.

36.laBnenne u coctaB mapa Haja pactBopoM. 3akoH Paymsa. Kpucrammmzamuss u KuneHue
pactBopa. Kprockonus u 30y110CKOusI.

37. U3oTonnueckuit KoahUIUEHT. DICKTPOIUTHYECKAs AUCCOIUAINS PACTBOPEHHBIX BEILIECTB.
OCHOBBI TEOpUU DIEKTPOJUTHYECKON AuccolManuu. MexaHu3Mm Auccolranud. BrusHue
MPUPOJIBI BEUIECTBA HA €ro CHOCOOHOCTh K 3IEKTPOJMTUYECKOW AUCCOIMAMM B BOJHOM
pactBope. KHUCIOTHO-OCHOBHBIM XapakTep IMCCOLMAUUU TUAPOKCHIOB B 3aBUCHUMOCTH OT
MOJIOKEHUST DJEMEHTOB B IMEpUOAMYECKOW cucteMe. Jlucconmanus CpenHux, KUCIBIX U
OCHOBHBIX COJIEH.

38.PacTBOpbI cradbIX AMeKTpouTOB. KOHCTaHTa U CTENeHb JUCCOLUAINH CIa00T0 AIEKTPOIUTA.
3akoH pa3basnenus OcTBaibaa.

39.PactBopbl  CHUJIBHBIX 3NEKTPOJUTOB. Kaxkymiasics cTeneHb JUCCOIMAIlMU  CHUJIBHOTO
ANEKTPOJIUTA. AKTHBHOCTH U KOX(PPUIIMEHT aKTUBHOCTHU. MIOHHAs cuiia pacTBOpa.

40.0OcHOBHBIE TPEJICTABIECHUS TEOPUU CUJIBHBIX 3JeKTpoaHuTOB (Teopuu bpencrena u Jloypu,
JIptouca u ap.). IlpoToHHas Teopwst KUCIOT M OCHOBAHWM, MPOTOJIU3 U TMPOTOIUTUYECKUE
peakiuii. [IpOTOTUTHI U AIPOTONUTHI.
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41.duccoumanus Boabl. MoHHOE mpou3BeneHUE BOAbL. BoOIOpOAHBIE M TUAPOKCUIIBHBIN
nokazatenu cpensl. Mon ruapokconns. Muanukatopsl. Metoast onpenenenus pH. Bydepnsie
pacTBOpBHI.

42 . TpynHOpPAacTBOpUMBIE 3JIEKTPOJIUTHL. PaBHOBecMe MeXAy OCaJKOM U  HAaCBILICHHBIM
pactBopoMm. [IponsBenenue pacTBOpUMOCTH. BinsiHMEe 0JHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTD
BelecTB. Biusinue pH pacTBopa Ha 00pazoBaHue TPYIHOPACTBOPUMOTIO BEIIECTBA.

43.I'udpoau3z coneu. Vionnwsle ypaBHeHus ruaposinza. Koncranra u crenens ruaponausa. Biausaue
MIPUPO/IbI, 3apsiia U pajuyca MOHOB HAa MX CKIOHHOCTh K TMApOiM3y. BiusHue KoHUeHTpauuu
pactBopa, Temieparypsl, pH cpenpl Ha creneHb ruaposnsa. BiusHue KOHCTaHThI AMCCOLUAIU
KHUCTIOTBI(OCHOBAHMSI ), KUCJIOTHI U OCHOBAHUS HA KOHCTAHTY FUAPOJIN3A.

44.CnoxHble ciydau ruaposusa. OOpaTuMblii 1 HEOOpaTUMBIA TUAPOIU3. ['MAPONHU3 KUCIBIX
coseir. ['mapomu3 TpyaHOPACTBOPUMBIX coJieil. COBMECTHBIM THAPOJIHM3 COJIH. Y CIOBHS
nojAaByieHus: rujpoausza. OOuMe NPUHLUIBL MOJYYEHUS JIETKOTHAPOJU3YIOMIMXCS COJieH, HX
OYMCTKH U CYIIKH.

45.T'uaponu3 ¢ TOUKH 3pEHUST TPOTOJTUTHIECKOM TEOPHH KUCIOT U OCHOBaHUH.

46. OKuCIUTETHHO-BOCCTAHOBUTENIbHBIE MPOLIECCHl KAK pEeaklUuu IepeHoca AIIEKTPOHA.
Oxucnurenu u BocctaHoBUTENH. Kiaccudukanys OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Hogerit noaxon k knaccudukamuu OBP. TUIbl OKUCIHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
47.CocraBieHue ypaBHEHHN OKHCIWUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuid. MeTol HOHHO-
MOJIEKYJISIPHBIX TIOJypeakuuid. MeTo 1 MpOTOHHO-KUCIOPOJHOTO OalaHca.

48 KonnuecTBEHHbIE  XapaKTEPUCTHUKU  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  TEPEXOJIOB.
OKHCIINTENBPHO-BOCCTAHOBUTENBHBIE CHCTEMBL. YpaBHeHHe HepHcra. CraHmapTHbIE pegOKC-
MOTEHIIMAJIBI U CIIOCOOBI X OIPE/IEICHHUS.

49. Penokc-moTeHUMabl W OLIEHKA HAIpPaBJIEHUS M IIOJHOTHI NPOTEKAHUS OKHUCIHMTENIBHO-
BOCCTAHOBUTEJIbHBIX PEaKUUi. 3aBUCUMOCTh MEXKY BEIMUYMHAMH PEAOKC-IIOTEHIINAJIOB CUCTEM
u u3MeHeHueM dHHeprun [mb6ca. I[logbop oxucnuTeNneld W BOCCTAHOBUTEIEH C y4eTOM
CTaHIAPTHBIX PEJOKC-IOTEHIMAIOB.

50. PaBHOBecuMe Ha TrpaHMIE METALT - PACTBOP. OJNEKTPOJHBIN MoTeHIuand. BomopomHsiit
ANIEKTPOJ CpaBHEHUS. Psii cTaHIapTHBIX JMEKTPOAHBIX MOTEHIIUAIOB, (DAaKTOPbI, ONPEACIISIONIe
noJjioxkeHue Metayuia B psay COIIL.

60.XUMHYECKHE UCTOYHHUKH AICKTPUUECKOTO TOKa- TrajibBaHu4ueckue aeMeHTsl (I'9). Pabora ['D
Axo6u-Jlaandis. DNEKTPOABIDKYINAs CUjla TAbBAHUYECKOTO 3yieMeHTa. [Ipuanun padoTsr 1'9:
AKKYMYJIATOpPBI U Cyxue OaTapeu.

61.DO51eKTpoaM3 paciiaBOB M BOAHBIX PACTBOPOB JJIEKTPOJMTOB. KaroaHele W aHOAHBIE
npoueccol. IloTeHiman pasznoxenus. SBieHue nepeHanpsbkeHusd. IIpakTuuyeckoe 3HaueHue
ANIEKTPOJIN3a. DNEKTPOJIUTUUECKHE CIIOCOOBI MOTy4YeHUsI METANIOB U3 PAcIlIaBOB U PacTBOPOB.
3akonbl Dapajes.

62.D7eKTpOXUMHYECKass KOPPO3Msl METAIOB- Kak pe3ynbraT pabotel I'D.  [IpoaykTsl
XUMHUYECKOH U 3JIEKTPOXUMHUYECKON KOPPO3UU U OCHOBHBIE METObI 3aLLUTHI OT KOPPO3HH.

TPETbA KOHTPOJIBHAA TOYKA

63. Tucniepcubie cuctemsl. Knaccugukarus nucnepcHbsix cucreM. CyCeH3uH U SMYJIbCHH.
64.Komnonnel. KosmongHsle pacTBOpBL. YCTOWYMBOCTH KOJUIOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOUJHOM 4YacTHIbl W Muteiuibl. JlnoduiabHble ¥ 1M0oQOOHBIE KOJUIOWABL. 307M M TelH.
[lenTuzanus, koaryasauus, CEAUMEHTALUs KOJUIOUIOB.

65. O6mas xapaktepuctuka snemMeHToB VII A rpynmnsl. CtpoeHune atomMoB. OKHMCIMTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA IPOCTBIX BELIECTB. XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB.
OOMii MPUHIUT MOJTy4eHUs CBOOOIHBIX TalOT€HOB.

66.PacTBOpUMOCTB B BOJIE ITPOCTHIX BEIIECTB TaJOreHOB. XJI0pHas, OpoMHast U HojHas BOJa.
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67. TamoreHoBonopoabl. BoccTaHoBUTENbHBIE M KHCIOTHBIE cBoOWcTBA. OOIMIKE HPUHIHITBI
nonydeHus. IIpOMBIIUIEHHOE TOJydeHUE COJSHOM KUCIOTHL. [IpuMeHeHue  COJsHOM,
MJIABUKOBOM KUCIIOT. AHAIMTHYECKUE PEAKIIUU TIOT€HUI-HOHOB.

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

69. OKCOKHUCIOTHI - KUCIOPOJICOAEpIKaIie KUCIOTHI XJIopa, Opoma, oaa. CTpoeHrne MOJICKYJI.
OKHCIIUTENTbHO-BOCCTAHOBUTENIHLHBIE M KHCIIOTHBIE CBOWCTBA. CPAaBHUTENIbHAS YCTOWYMBOCTH
cose u KHCIOT. lIpuMeHeHue TIunoXJIOpUTOB, XJIOPATOB, MEPXJIOPATOB. XJOpHAas WU
OenmuIIbHASI H3BECTh (XJIOPKA).

70. OOmas xapakrtepuctuka smeMeHTOB VIA  rpymmel. [IpocTeie BemecTBa. AJIOTpPOITHBIC
Moupukamuu. OcoOeHHOCTH Kuciaopoaa. CTtpoeHue MoJieKyn 030Ha U cepbl. OCHOBHBIC
CHOCOOBI OJYYEHHS MPOCTHIX BEIIECTB.

71. I'mppunel tTuna H>3. Ctpoenune Monekyn. BoccTaHOBUTENbHBIE W KHUCIOTHBIE CBOMCTBA B
pany Boma-temnypoBogopoa. Cepoomopon. CpoiictBa. OOIMe NPUHIUINBI TTOTYyYCHUS
XaJIbKOT€HOBOJIOPOJIOB.

72.Xanpkorenuapl. CpenHue, OCHOBHBIE M KHCIbIE XallbKOoTeHHnbl. [uaponus. OOmiue
MPUHIUIIEI TofTydeHus. [I[puMeHeHne. AHaTUTHYECKHE PEAKIIUH XaIbKOTCHUI-HOHOB.

73. T'uapuner cepsl HS, -Ilomucynpduasr. CtpoeHre MONEKy. Y CTOWYMBOCTh. KucioTHbie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. CpaBHHUTENbHAS YCTOWYMBOCTH MOJUCYIb(UIOB
Y COOTBETCTBYIOIINX UM KHUCIIOT.

74. Oxcupnpl. Oxcuapl snemeHtoB (IV, VI). Ocob6ennoctu crpoenus. OTHOIIEHWE OKCHIIOB K
BoJe, KuciotamM u menodaM. OKHCIHUTENbHO-BOCCTAHOBUTENbHbIE CBoMcTBa. [IpuHIUIBI
MOJTy4EHUSI.

75. CepHucCTasi, CENEHUCTAsl U TEJUIYpPUCTass KUCIOTHI U UX COJU. KHCIOTHBIE M OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. [lomyuenue. Paznoxenue cynbGUTOB. AHATUTHYECKUE PEAKITUI
CyIb(HUT-HOHOB.

76. CepHasi, celeHOBas U TEJUIypOBash KHUCIOTBI M HMX COJIM. KUCIOTHBIE M OKHCIUTENIbHBIE
cBorictBa. (CBoiicTBa pa30aBICHHBIX M KOHIIEHTPUPOBAHHBIX KHUCJIOT. CHOCOOBI TMOJYdCHHS.
[IpombInuieHHbIE CIOCOOBI OTYYEHUSI CEPHOM KUCIOTHI.

77. Oneym. [lonucepnspie kucnoThl. Jlucynbdarsl (mupocyabdarsl).

78. TuoxucaoTel U ux conu. Tuocynbdarel. CtpoeHue THOCyIb(ar-uoHa. BocctaHoBuTEIHHBIC
cBOIicTBa THOCYNb(ara HaTpus. [Ipumenenue Tnocynbdara HaTpUs.

79. IlonuTHOHOBBIE KUCIOTHI U UX coiu. ['uapocepuucras kucinora. CTpOEHUE UX MOJIEKYIL.
OTtHocuTeNnbHAs] YCTOWYMBOCTD U OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIIOT U UX
COJIEN.

80.ITepokcoKucnoThI cepbl U ux coiu. [lepokcoMoHOCEpHAas U TEPOKCOANCEPHAsT KUCIIOTHIL.
Crpoenue ux moiiekyi. [lepokcocynbhaThl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U cojeil. Ux
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.

81.0kcoxnopuasl cepsl. Okcoxnopun cepol. Juokcoxnopuy cepbl. CTpOCHHE MOJIEKYII.
I'unponusz. CpaBHUTENBbHAS YCTONYUBOCTD PA3IMYHBIX OKCOTAJIOTEHUIOB CEPhI, CeJIeHa, TeJlTypa.
82. OOm1as xapaKTepUCTHKA JIEMEHTOB VA rpynmnbl. XUMHUYECKHE CBONCTBA MPOCTHIX BEIECTB.
PeakunonHas ciocoOHOCTh MOJIEKYISIPHOTO U aTOMApHOTO a30Ta, 0eoro u kpacHoro docdopa.
[IpuHUHMIIBI IOJTy4YEeHUS U MPUMEHEHHS IPOCTHIX BelecTB. DuKcalus a30Ta U3 BO31yXa.

83. I'mapunst OHs. Ctpoenune Monekyn. MI3smMmeHeHne TepMUYeCcKOl YCTOMUNBOCTH, PEAKIIUOHHOMN
CIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB, CKJIOHHOCTH K PEAKIUSAM MPUCOEAUHEHUS B PSILY
aMmMuak—BUCcMyTHH. OOpazoBaHue U YCTOWYMBOCTh HOHOB aMMOHHUS U pochonus. [TpuHIIMIIBI
noxy4yeHus ruapuaoB OHs.

84. AmMmuak. CpoiictBa u [lonydyenue. Tepmoaunamuyeckas XapakTepUCTHKA PEAKLIUU CUHTE3a
amMuaka. Coi aMMOHHUSI M UX TEPMHUUECKOE paziioskeHue. Peakiuu 3amenienus BOJA0po/ia B
aMMHaKe. AMUJIbI, UMU/JIbI, HUTPUIbl. AHAJTUTUYECKHUE PEAKIIMK HOHA aMMOHHUS.
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85. I'mppazun. CtpoeHue MoJsieKyibl. Peakiiuu npucoeIMHeHHsI U OKUCIUTEIbHO-
BoccTaHoBUTebHBIC. Cosn Tuapa3onus. ['uapa3un kak TOrmmuBo. OCHOBHBIC METOIbI
MOJTyYCHUS.

86. 'mnpokcunamun. CTpoeHre MOJIEKyIbl. Peakiiuu npucoeIMHeHns], OKUCIUTEIbHO-
BoccTtaHoButenbHble. Comu ruapokcmiaMmmonust. [lomydyenue.

87. A3otrcToBOI0pOIHAs KHUCIO0Ta U ee cosid. CTpoeHue MOJIeKy/Ibl U a3u]-uoHa. KuciaoTHele u
OKHUCJIUTEIILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA. A3UIbl. B3pBIBOOTIACHOCTH KUCIIOTHI U a3UI0B.
88. Oxcuael azota (I, I1, 111, IV, V). Ctpoenne mosnekyn. OCOOEHHOCTH CTPOSHUS MOJICKYJTbI
okconutpuaa azora (V) — NoO. OKuciIuTenbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA. [IpUHIIUTIBI
nosrydeHus1. TepMoquHaMu4ecKast XapaKTeprCcTUKa peakiinu cuaTe3a okcuaa aszora (1) u3
MIPOCTHIX BEIECTB.

89. Asortucras kucnora. CTpoeHue ee MOJIEKYJIbl 1 HUTPUT-HoHa. Hutputsl. OKuCIUTENHHO-
BOCCTaHOBHUTEJIHHBIC CBOMCTBA KMCIOTH M HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucnorta. CtpoeHue MoJeKyinbl OKUCITUTENbHBIC CBOMCTBA pa30aBIeHHON U
KOHIICHTPUPOBAHHON a30THOM KUCIOTHI. JIabopaTOpHBIC M IPOMBIIUICHHBIC METOIbI TIOJTYICHHUS
a30THOM kucHoThl. [lapckast Boaka. [TpoayKTsl TEpMUYECKOTO Pa3I0KEeHUS M OKUCITUTEILHBIE
CBOWCTBA HAUTPATOB. AHATUTHYCCKHIE PEaKIIU HUTPAT-UOHOB.

91.A30THBIE YIOOpEHUS.

92. ®ocdun. [loyueHne u OKUCIUTEIHHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Oxkcuapl hocdopa, Mplbsika, cypbMbl 1 BucMyTa (111 1 V). OcobenHocTH cTpoeHus.
OTHoIIIeHUE K BOJIE, KUCIIOTaM | Iesio9aM. [IpHHIUTIB TOJTydeHuSs.

94. Kucnopoacoaepxariue Kuciaotsl pochopa u ux conu. PochopHoBaTUCTAS KUCIOTA U
runopocutel. Dochopuctas kucnora u Gochurer. DochopHoBaTas KuciIoTa, rUMoGocdaTsl.
95.Mera-, nu- (upo-) u noaudochopHbIe KUCIOTH B uX coy. OpTodocdopHas KUCIOTa U e
conu. CTpoeHue MOJIEKYJ, UX OCHOBHOCTb U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
[Tonyuenue.

96. ®ocdopusie ynoopenus. [Ipoctoit cynepdocdar. JBorinoi cynepdocdar. [Iperunurar.
®dochopurtHas myka. Cmemanabie ynoopenus. Ammodoc. Azodocka.

97. I'mapoxcuasl Mblbsika, cypbmsl (111, V) u Bucmyta (I11). Mera- u opto-popmsel. KucnotHo-
OCHOBHbBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA. MBILIBSAKOBAs U CypbMsHAs
kucioTel. O6mue npuHune! noxydeHus. Apcerarsl (111, V). Ctubatsr (I111,V). Bucmytats (V).
98. I'mapuael MplIbsiKa, cypbMbl 1 BucMyTa (I11). [Tomyuenue u cBolicTBa.

99. l'anorenn bl anemenToB (111, V) VA rpynmnel. IX cpaBHUTEIbHAS YCTOWYHUBOCTD. THITBI
rajoreHu10B. OcoOeHHOCTH MX TUAponn3a. ['amorenu s a3oTta. Xmopuasl pocdopa (111, V).
100. Okcoxnopuasl. Oxcoxiopun azota. Oxcorpuxiopua pochopa. Ux ruaponus.
Dochonutpunxiaopua. OcoOEHHOCTH €ro CTPOCHHUS.

5.2. 3AJAHUA JJIA TEKYIHETI'O KOHTPOJIA (KOJIVIOKBUYM). 2 CEMECTP.
IHEPBASA KOHTPOJIBHASA TOYKA

1. I'uppunast s3nementos (II) psna amomunmii-Tammii. OcobenHoctu crpoeHus. CBoicTBa U
MIOJTy4YCHHUE.

2. T'anorenunst 1 Hutpuas snementos (II1) psina amromunmii-tammmit. OcCOOEHHOCTH CTPOCHUS.
CBolicTBa U NOJTY4YEHHUE.

3. Oxcunel anemenToB (I11) psana anromuHuii-Taumi. VIX cpaBHUTENbHAsS YCTOWYUBOCTD.
[Tpununs! noxydenus. Okeup tamaus (I). KucioTHo-oCHOBHBIE U OKHUCIHUTENBHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA.

4. T'unpoxcuasl anemenToB (I11) psaa amomunuii-tammii. CoctaB 1 0COOEHHOCTH CTPOSHUSL.
KucnorHo-ocHOBHBIE cBoiicTBa. OTHOLIEHHE K KACIOTaM U mienodaM. ['uapokeua tammus (I).

5. O0mas xapakTepuctuka ['enust u p-3neMeHToB BocbMO# rpynmbl. CTpoeHHe aTOMOB.

[IpyrynHBl XUMHYECKON HHEPTHOCTH. XUMHUUECKUE COCIUHEHHUS.
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6.00m1ast xapakrepucTtruka 3neMeHToB 1 A rpymmbl. Ctpoenue aromoB. CBOWCTBa, 0COOCHHOCTH
oKucieHus TUTHsL. CriocoOBbl MOJIy4eHUs.

7.0xcupst. [lepokcunsl. Hannepoxcuapsl. O3ouuapl. Ctpoenue. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE CBOWCTBA M CLIOCOOBI MOTYUYCHHUS.

8.I'uipokcuibl U TUAPUABI LIETOYHBIX METAUIOB. [[pUHIIMITBI TPOMBIIITIEHHOTO MOJIY4YEHHUS, UX
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..

9.Conu mEeT0YHbIX METAUIOB: XJIOPHIBI, KapOOHATHI, CyNb(haTsl, HUTpPaThl. CrIocOObI
IIOJIyYEHUS COJIbl U UX NpuMeHeHHe. KHCI0THO-OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTENIbHBIE
cBorictBa. KauecTBeHHBIE peaKkIIuy KaTHOHOB.

10. Bomopoa. Obmas xapakrepuctrka Bojopoaa. [lonoxkenune Boiopoaa B IEPHOTUIECKON
cucreme. Crpoenue atomMa. Bogopos kak BocctanoBuTeNb. BoccTaHoBUTEbHAS CITOCOOHOCTH
aTOMAapHOTO U MOJIEKYJIIPHOTO BOJIopoja. B3anmopelicTBue Boopoia ¢ MeTallaMU U
HeMmetaiamu. CriocoObl OJIydeHUsI CBOOOTHOTO BOJAOPO/IA.

11.I1epokcun Bogopoaa u nepokcupl. Ctpoenue Mosuekyibl. [Tonyuenne. OKucIuTenbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMYHBIX CpEax.

12.06mas xapakrepuctuka 3neMeHToB [IArpynnel. Ctpoenne atomoB. OcoOeHHOCTH OepUILTus.
KucnoTtHo-ocHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEeHHUS.

13.I'uppoxcusl u ruapuabl daemMeHToB [IArpynnel. Oco6eHHOCTH CTPYKTYPBI TUAPUIOB, UX
BOCCTaHOBHTEIIbHBIE CBOMCTBA. KNCIOTHO-OCHOBHBIE cBOMCTBA. [IprHIMIBI OJTydeHHUS.

14. Oxcupl, NEpOKCUABI U HaANEPOKCU bl 31eMeHTOB IIArpynmnbsl. KnciaoTHo-0CHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYEHUSI.

15.Conu Gepusunst 1 MarHusi B KATHOHHOW M aHMOHHOW popmax. OKCOMAUS U OJISLIHSL.
Kommuiekcubie coequnenus oepuius. [ uaponns coseit Oepuyumis © MarHus.

16.Conu 371eMEHTOB HOATPYIIIbI KANbLHS: TaOTeHUIbI, CyIb(daThl, KapOOHATHI, HUTPATHI,
cynbduasl. KuciaoTHo-ocHOBHbBIE CBOMCTBA. XKECTKOCTh BOJBI M METO/IbI €€ YCTPAHEHUSI.
KauecTBeHHBIE peakliMi KAaTHOHOB.

17.0xcuapt repmanus, ojosa, ceuana (I, IV). MIx cpaBauTenpHas ycrolunBocTh. KuciaoTHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA OKCHIOB. MIX OTHOIIEHHE K BOJE,
KucnoTam, menoyam. OOuue NpuHIUIBI TOTyYEHUS.

18. I'mapokcuel repmanus, osioBa, ceunia (II, IV). CpaBHuTensHas yCTOMYHMBOCTD, KMCJIOTHO -
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Conn ruapokcu10B snemeHToB (11,
IV) B xarnoHHO# ¥ aHMOHHOHK (hopmax. OTHOCUTENIbHAS YCTOMYHBOCTh, CKIIOHHOCTD K
TUAPOIIH3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpynmsr (peako3eMenbHbie JieMeHThI-Sc-Y -La-
Ac). CtpoeHne aToMOB. XUMUYECKHE CBOMCTBA MPOCTHIX BemiecTB. CrocoObl MOTydeHHs.
20.0Oxcuapl U TUAPOKCHUIBI PEIKO3EMETIbHBIE 3JIEMEHTHI B PSAY CKaHIUMK-akTUHUN. KucinoTHo-
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOTyYSHHUSI.

19.Conu d-Onementos I1IB rpymnmsl (peako3emenbHble 37eMeHThI-Sc-Y -La-Ac): ruapuisl,
HUTPATHI, cynb(haTel, kKapOoHaThI, hochaThl. KHCIOTHO-OCHOBHBIE U OKUCTUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTy4eHUS.

BTOPASA KOHTPOJIbHASA TOYKA

20.00mmas xapaktepuctuka d-Onementsl [VB rpynnsl. Ctpoenue atomoB. M3menenune
XUMUYECKHUX CBOMCTB MPOCTHIX BellecTB Mo rpymnmne. CrnocoOb! NoIydeHus..

21.0xcunpl ¥ TUAPOKCH Bl TUTAHA, IUPKOHUS, radHus. [lepokcuaHbie coeTuHeHus,
NepOKCOKUCIOTEL. OcoOeHHOCTH CcTpoeHus. KHUCI0THO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI MOTY4EHUSI.

22. Conu TUTaHa, IUPKOHMUS, TaHUS: TAIOTEHHU/Ibl, OKCOTaJIOT€HU/IbI, TAJIOT€HOKOMILIEKCHI,
KapOOHATHI, CyNb(aThl, THTAHATHI, IUPKOHATHI. KMCITIOTHO-OCHOBHBIE U OKUCIIUTEIBHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI OTYUEHUSI.
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23. O6mas xapakrepuctuka d-Onementsl VB rpymnmel. CTpoeHre aTOMOB. XUMHUYECKHE
CBOMCTBa NMPOCTHIX BenlecTB. OTHOILIEHUE K LIAPCKON BOJIKE U CMECH a30THOM

Y TUIAaBUKOBOH KUCIOT. CrIOCOOBI MOTy4YeHusI.

24.0kcupl ¥ IEPOKCHIBI BaHAHS, HUOOMS, TaHTala. KUCIIOTHO-OCHOBHBIE ¥ OKUCIHTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

25. 'uapokcu Il U CONM BaHAaMs, HHoOus, TanTana. Bananatel. [lonmmBananarel. CoenuHeHMUS
okcoBaHaus. Huob6arel. TanTanarel. OkcorasoreHu ibl. [ ajoreHoKOMITIIEKCHI.
KucnoTHO-0CHOBHBIE M OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynnel. Crpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI MOJTYUYEHUS.

27. Oxcupast xpoma (11, I, VI). Ux cpaBHuTEnbHAS YyCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE U
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTydeHNS.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [Ipunnuns! nonydenus. M3MeHeHHe yCTOHYUBOCTH,
OKHUCJIUTEIBHON CIOCOOHOCTH U KHCIIOTHOTO XapakTepa B psAy OKCHIOB XpoMa—BoJb(ppama
(VD).

29. I'mppokeuasl xpoma (11, I, VI). CoctaB u ocobenHoctu crpoenus ruapokcuaa xpoma (I11).
XpoMoBbIe KUCIOTHI. M30moauknuciaoTel xpoma. KucnoTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [[pHHITUIIBI TOTyIeHUSI.

30. MommbaeHoBas 1 BOIb(paMoBasi KUCIOTHI. Y CTOWYMBOCTH, KUCIIOTHBIE M OKHCIIUTEIIbHbBIE
CBOICTBa B psAY XpOMOBasi—BOJIb(paMoBasi KUCIOThL. VI30MOIMKUCIOTHI U FE€TEPOTOIMKUCIIOTHI
MoJnbieHa U BoJb(dpama.

31. Comu xpoma (I, I1I, VI) B katrnonHo# 1 aHMOHHON (popmax. OKUCITHTEIIbHBIE CBONCTBA
XpOMaTOB U JUXpOMaTOB. [[puHIIMN AEHCTBHUS XPOMOBOW CMECH.

32.Monubnatel u Bodabdpamarsl. [lomumonnbaaTer u monuBoibGpamarsl. OKHCIUTETbLHBIE
CBOICTBa B psy XpOMaTbl—BOJIb()paMarsl.

34 TI'anorenuast xpoma (11, IIT). 'anorennasr MmonubaeHa u Boshpama (VI). Knacrepasie
raJloreHu 1l Mosin6ieHa u Bosib(hpama. OxcoranoreHu sl U AUOKcoranoreHuasl. CBOMCTBA..
35.ITepokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KUCIOTEI. OCOOEHHOCTH
CTPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHNN XpOMa.

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

CpoiicTBa mpocThix BemecTB. CrocoObl MoJydeHUs U IPUMEHEHHE.

37. Oxcuapl u ruapokeuasl Mapranua (11, 11, IV, VII). KucnoTHO-0CHOBHBIE 1 OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

38. OKcuabl ¥ THAPOKCUIBI TEXHEIUs U peHusi. CBONCTBA U CITOCOOBI TIOJTyUEHHS.

39. Conu mapranua (1L, II1, IV). KucinoTHO-OCHOBHBIE 1 OKUCIUTEILHO-BOCCTAHOBHUTEIbHBIC
cBoiicTBa. CriocoObI MOTy4eHUsI.

40. Mapranmosas u mapranionuctas kucinotsl. Conu mapranna (VI u VII). Manranats! u
[lepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, IIEJIOUYHON 1
HEUTpaJIbHOM cpenax. [IpuHIuUIbI oydeHus.

41.Conu texueuus u peaust (VII). Ileprexnatsi. [leppenarsi. KucnoTHo-ocHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOTyUEHUSI.

42. ColicTBa xene3a, k00aabTa, HUKENs- BOCCTAaHOBUTENbHBIE U KUCJIOTHO-OCHOBHBIE.
Crpoenune aToMoB. [IpoMBIIIUIEHHBIE METO/IbI TIOTYYECHHUS JKene3a, KoOalbTa, HUKEIS.

43. Okcuapl ¥ TUIPOKCHUIBI Kene3a, kobanbTta, Hukens (11, IIT). KucnotHo-ocHOBHBIE 1
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIIUIIBI OTyUYEeHUSI.

44. Comm xene3a, kobanbsra, Hukens (II u II). Kpucrannoruaparsl. [iBoiinsie conn. CTpyKTypa
6e3BOIHBIX XJI0pUA0B. OcHOBHBIE cosii. CBOMCTBA U MOTyYEHHE.

45.@epputst (II1) u ux peppomarautHelie cBolicTBa. CBONCTBA U CIIOCOOBI OTYUEHHUS.

46. @eppars! (IV). Oxucnurensusle cBoiicTBa. [IpuHINIIEI TOTydEHUS.

47. CpoticTBa TiatuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIEHNE K KUCIOPOY, BOJIOPOAY,
BOJIe, KHCIIOTaM, IiesiouaM, apckoit Bojke. [IpruMeneHue u crnocoOsl MoTydeHusl.
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48. Oxcuapl U THAPOKCUJIBI PYTEHHS, OCMUS , pOJIUSL, UpUausi, nauiaaus. KucioTHO-0CHOBHBIE
Y OKUCJIUTEIBbHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [IpUHITUIIBI TOTyUEHUS.

TPETbA KOHTPOJIbHAS TOYKA

49.KomIuiekcHble coeTMHEHUs TU1aTuHbl. KaTHOHHbIE, aHHOHHBIE U HEUTPAJIbHbIE KOMILJIEKCHI
matussl (I, IV). AMMUH- 1 TMaHOKOMILIIEKCHI. | ekcaxmoporuiaTHHOBAsI KUCIOTA U €€ COJIH.
50. Obwas xapakrepuctuka d-2nemenToB IB rpynnel. Crpoenne atoMmoB. OTHOIIEHHE K
KHCIIOpOY, BOJIE, LIesI04aM, KuciaoTaM. PacTBopeHue 30510Ta B Hapckoil Bojke. CriocoObl
no0bIYM Meu, cepedpa u 30i0ta. [IpuMeHeHue u crocoOb! TIOTY4IEeHUS! METAJIIOB.

51. Oxcunpl meau u cepedpa (I, 1), 3omoTa (I, I1I). KucinoTHo-oCHOBHBIE M OKUCTUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. OTHOILIEHUE K BOJIE, KUCIIOTaM, Ienaoyam. [IpuHiumns
MOJTyYEHUSI.

52.I'mppoxcunst menu (I, II), cepedpa (1, 1), 3omora (III). KucnoTHo-0ocHOBHBIE U
OKHUCJIUTEIBbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KMCIOTaM, I1Ie€JI0YaMm.
[IpuHIHIIBI TOJTyYEHNUS.

53. Conu memu, cepedpa, 30m0t1a (I) u conu 3omota (I1I). OxucIUTENHHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. ["anorenokommiekcbl. AMMUH- U ITHaHoKoMIuiekchl. Conu meau (11).
Kpucramnoruapatsl. Kommiekcuble coequHenus. TeTpaxiiopo30y0Tasi KUCIOTa U €€ COJIH.

54. O6uas xapakrepuctka d-OnemenTos [IB rpynnsl. Ctpoenue atomoB. KucioTHO-0CHOBHBIE
1 BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BellecTB. AManbrambl. CiocoObl OTyYeHHUS.

55. Okcunpl ¥ THAPOKCUABI IMHKA, KaaMus U pTyTu. CBolicTBa. [IprHIAIBI OJTydeHHS.
KucnoTHO-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTENbHbBIE CBONCTBA.

56. Conm nHKa, KagMust U pTyTd. ['uapuasl. KHCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. KommuiekcHble coenuHenns. KauecTBeHHbIE peakIii KaTHOHOB.
57. O6m1ast XxapaKTepUCTHKA f- 37IeMEHTOB(JITAHTAHUIBI ¥ aKTUHUIBI). [TostokeHue B
nepuouueckoit cucreme. CtpoeHre aToMOB. BaneHTHOCTB, CXO/ICTBA U pa3inyus B CBOMCTBAX
4f- n 5f-snemeHTOB. BHYTpeHHSSI NEPUOAUYHOCTH CBOUCTB. CKIOHHOCTH K KOMITJIEKCO-
00pazoBaHMIO.

58. Jlaumanuowt (4f->neMenThl). BalneHTHOCTD, XapaKTep XUMUYECKUX CBS3eH U (hOPMBI
coenuHeHU. XUMUYeCKue cBOcTBa MeTaioB. CriocoObl MOTydeHHUS.

59.0kcuapl ¥ THAPOKCUIBI TaHmanudos (4f-snemenTsl). KHCI0THO-OCHOBHBIE CBOMCTBA, X
n3MeHeHue 1o nepuoay. CrocoOsl mosydeHusl.

60.Conu naumanudos (4f->1eMeHThI): TaJOTeHU I, CYIbPUIbI, CYyab(aThl, HUTPAThI, HUTPUIBI,
Kapouel 1 0opubl. KHCI0THO-OCHOBHBIE I OKUCIUTENHFHO-BOCCTAHOBUTEIbHBIC
ceoiictBa.llonyuenue.

61. Axkmunuowt (5f-3nemMmeHThl). BaJeHTHOCTD, XapaKTep XUMHUUYECKHUX CBsI3el U (DOPMBI
coenuHeHU. XUMUYECKUe cBOMcTBa MeTaiioB. CriocoObl MOTydeHusl.

62.0xcuapl U TUAPOKCUIBI akmunudos (Sf-anementsl). KHCIoTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. CrocoObl mosydeHusl.

63.Conu akmunudos (Sf-371€MeHTBhl): TaIOTeHHIbl, CYNIb(UIBI, CYIb(aThl, HUTPATbl, HUTPUBI,
KapOuapl 1 60puabl. KHCIOTHO-OCHOBHBIE M OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.
[Tomyuenue.

64. CoBpeMeHHbIe MPOOIEMbl HEOPraHUUECKO XUMHUH. MeTaoopranndeckas u
CYIpaMOJNEKyIsIpHas XUMUS-XUMHUS MOJIEKYJISIPHBIX aHCaMOJIel M MOJIEKYISPHBIX CBSI3EH.
ITonuMoneKymsipHbIE CUCTEMBI U U X NOJTydeHHe. CEeEKTUBHOE CBA3BIBAHUE MOJIEKY B
CYIIEPMOJIEKYJIBL.

65. Hanoxumus. Hanomarepuaibsl 1 HAHOTEXHOJIOTHS. YTIIepoaHble HaHOTPpYOku. CBoiicTBa 1
COCOOBI TIOTY4EHHUS.

5.3. 3BAJAHMS JJIS1 MIPOMEXKYTOYHOM ATTECTAIIAU . DK3AMEH.



38

nepeuenv OUeHOUHbIX cpeocmeé u Koumpoaupyemvlx xomnemenyuiut: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1 . 1lepBblii cemecTp.

5.3. 1. Dk3aMeHALMOHHBbIE BONPOCHI
1. Ilpenmer u 3a1auu XUMHUH. MECTO XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
2.OCHOBHBIC XUMUUYECKHE TMOHITHS: aTOM, MOJIEKYJIa, IPOCTOE BEIIECTBO, XUMHUECKOE
coemHeHne. XUMUYeCcKuil anemMeHT. AToMHast U1 MosnekynspHas macca. MoJib, MOJIsIpHast Macca,
MOJISIpHAsi KOHIIEHTpAIs BEIeCTBA.
3.OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO y4eHUs. 3aKOHBI: COXPAHEHHS, KPaTHBIX
OTHOIIIEHUM, TOCTOSIHCTBA COCTaBa, 00bEMHBIX OTHOIIECHUHN. 3aKOH ABOTraapo. 3aKoH
SKBUBAJICHTOB.
4. TazoBbie 3akoHbI. M neanbHblil ra3. Ypasuenue Menneneesa — Knaneiipona. [Tapiuansnoe
JaBJICHUE Ta3a B CMECH, OTHOCHUTEIIbHASI INIOTHOCTD Ta30B.
5. DKcriepuMEeHTaIbHbIE OCHOBBI COBPEMEHHOW TEOPHUU CTPOCHUS aToMa. [lyannsM B OBEACHUHN
MHKpOYacTUll. BorHOBast mpupo/ia 31eMeHTapHBIX YaCTHII.
6.YpaBuenue jae bpoiins, npunnun HeonpeaeneHHocTH [ elizenoepra. KBanHtoBoMexaHU4ecKas
MO/JIeNIb aToMa Bojopoaa. BonHnoBoe ypaBHenue [Ipeaunrepa.
7.KBanTOBbIE uncia. CMbICT KBAaHTOBBIX YKceN. ATOMHBIE OpOUTANIN. DHEPreTHUYeCKUe YPOBHU
JJIEKTPOHA B OJTHOJIEKTPOHHOM MHOTOIEKTPOHHOM artomax. [IpuHnmmn [Taymn.
8.IIpaBmiio XyH/a 1 IOPSIIOK 3aMOJTHEHUS aTOMHBIX opOuTaneit. [IpuHImn HanMeHbIIei
sHepruu. [IpaBmiio KieukoBckoro.
9.Ilepuoanyeckuii 3axoH. [lepuoauueckas cucrema. OCOOCHHOCTH 3aMOJTHEHUS AIEKTPOHAMHU
aTOMHBIX OpOuTaneit u GopMUpPOBAHUE TIEPHOJIOB. S-, P-, d-, f-3TIEMEHTHI U UX PACIIOJIOKEHUE B
MEePUOIUYECKON CUCTEME.
10. CtpoeHue IeKTPOHHBIX 000JI0YeK 2JIEMEHTOB. [1eprnoMIHOCTh CTPOEHUS AIEKTPOHHBIX
000704ek. VI3MeHeHne aTOMHBIX U HOHHBIX PaIMyCOB 10 MepruoaaM u rpymnmam. IhhekTs! d- u
Jf-cxarusi.
11. MoHu3anmoHHbIe TOTEHIIUAJIBI, CPOJICTBO K AJIEKTPOHY, JIEKTPOOTPULIATETBHOCTh
aneMeHTOB. DaKTOpBbI, ONPEAEIISAIONINE 3TH BEJIMUYMHBI U X U3MEHEHUE M0 IIepUOIaM U
rpynmnam.
12.1lepnoAMYHOCTD XMMUYECKUX CBOMCTB 3JIEMEHTOB, ITPOCTHIX BEIIECTB U XUMHUUYECKHX
coelMHEeHU . MI3MeHeHne CBOMCTB 3JIEMEHTOB 110 MEpUOoJaM U rpyIaM B 3aBUCUMOCTH OT
CTPYKTYpPBI BHEIIHUX U MPEIBHEUTHUX 3JIEKTPOHHBIX 000JI0YEK U paAnycoB aToMOB. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHUIOB 110 IEPUOJIAM U IPyIIaM.
13. OcHOBHBIE TUITBI XUMHUYECKON CBSI3H: KOBaJICHTHAsI (HEMOJIAPHAS U MOJIsIpHAst), IOHHAS,
Metandeckas. O0rmrie 0cOOEHHOCTH MeXaHU3Ma 00pa30BaHUsl KOBAJIEHTHBIX M HOHHBIX
CBSI3€EH.
14.0OcHoBHbIE MOJ0XKEHHS Teopun BajeHTHbIX cBsa3eil (BC). Ocobennoctu 06pazoBaHus CBs3EH
10 JOHOPHO-aKIENTOPHOMY MeXaHu3My. HacblaeMocTh 1 HanpaBjIeHHOCTh XUMUYECKON
CBsI3U. MHOTOLIEHTPOBas! CBA3b.
15.BajieHTHOCTh XMMUYECKUX 3JIEMEHTOB. BanentHocts ¢ no3uuuii Teopun BC. BaneHTHOCTS $-,
p-, d-, f-3neMenToB. [locTosiHHAs ¥ IepeMeHHasi BAIEHTHOCTU. BalleHTHOCTh U CTENEeHb
OKHCJIEHUSI aTOMOB 3JIEMEHTOB B UX COEIMHEHUSIX.
16.01MHOYHBIE U KPATHBIE CBA3U. G- U M-PA3HOBUIHOCTH KOBAJICHTHBIX CBsi3e. OTHOCHUTENbHAS
yCTOHYHUBOCTD (p—p)n- U (p—d)n-cBsizeit. KonndyecTBeHHbIE XapaKTEPUCTUKN XUMHUECKUX
cBssell. [lopsinok cBsizu. DHeprus cBsi3u. JnuHa cBa3u. BanenTHslil yroa. CrerneHb HOHHOCTH
CBs3U. DPPEKTUBHBIE 3aps/Ibl XUMHUUECKU CBSI3aHHBIX aTOMOB M CTENIEHh HOHHOCTH CBSI3H.
JIMTOJIbHBIA MOMEHT CBSI3H.
17. Konnenmust rubpuan3aii aTOMHBIX OpOUTaIel U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYT U
noHOB. OcOoOEHHOCTH pacnpeAeNneHus YIEKTPOHHON MITOTHOCTH THOPUIAHBIX OpOUTATIEH.
[Ipocreiimue TUNBI THOPUAM3ALUN: Sp, sp2, sp3, sp3d, sp3d2. I'nbpuau3anus ¢ yaacTueM
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HETIOJICJICHHBIX 3JIEKTPOHHBIX Map. BiusHue oTTakuBaHus 3JIEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJICKYI.

18.Konueniust moyisspu3zaiiii HOHOB. TpakTOBKA MOJSPHBIX CBSA3EH COrIACHO KOHIISIUU
MOJISIpU3allMK MOHOB. JIOKaIM30BaHHbBIC U JAEIOKATU30BaHHbIE CBSI3U. TpeX- 1 MHOTOLIEHTPOBBIE
cBsi3M. Jlenmokanu3anus T-3JIeKTPOHHON TUIOTHOCTH B MOJIEKYJie OeH3071a,rpaduTe, HOHAX
KHCJIOPOJICOACPKAIUX HEOPTAaHUUECKUX KUCIIOT.

19.Teopus monekysipabix opoutaneit (MO). OcHOBHBIE TIOJIOKEHUS, YHEPIETUICCKUE
JTUarpaMMBbl, CBsI3bIBaroIIMe U pazpeixisitoniue MO. Duepretudeckue auarpammsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOTO MEPUOJA. G- U T-MOJICKYJISIPHBIE OPOUTAIIH.
Cpasnenue teopun BC u MO.

20.KommnekcHsle coenquHeHus. CTpoeHNe KOMITJIEKCHBIX COEMHEHUH, Teopus
KPUCTAJUTMYECKOTO TOJI. XUMHYECKasi CBSI3b B KOMILJIEKCHBIX COCIMHEHUSIX U OCOOEHHOCTH MX
cTpoeHus. [ mbpuansaius aToMHbIX OpOUTaIe KoMIIIeKcooOpa3oBarTess.

21. MexmonexynsipHoe B3aumoaeiictsue. Cuibl Ban-nep-Baansca. OpuenranmonHoe,
WHIYKITMOHHOE U IUCIIEPCUOH-HOE B3aUMOJCHCTBUSA. DaKTOPHI, OTIPEIEISIONINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS.

22.BonopoHas cBs3b. [Iprpoaa BOJOpOJHOM CBSI3HU, €€ KOJIMYECTBEHHbBIE XapaKTEPUCTUKH.
Mex- 1 BHYTPU-MOJIEKYJIIpHAsE BOJIOPOIHAS CBsI3b. BomopogHas CBS3h MEXKIY MOJICKYIaMu
(dbTopoBOIOPOIA, BOJIBI, aMMHUAKa U CIIUPTOB. BiusHUuE BOAOPOIHOM CBSA3M HA HU3HUECKUE
CBOMCTBA BEIIECTB C MOJIEKYIAPHON CTPYKTYpoit. OO1ue 0co0eHHOCTH (PU3UIECKIUX CBOWCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUN C HOHHBIMUA U @aTOMHBIMH KPUCTAIIAMHU.

23. DHepreTHYecKre XapakTepUCTUKH XUMHUUECKHX peakiuid. [lepBoe Havano TepMoIMHAMHKH.
[IpeBpaienus 3Heprun U paboThl B XUMUYECKUX MpoLieccax.

24. Tepmoxumus. [TorsiTHE 00 SHTAIBIHIK. DHAO- U IK30TEPMUUYECKUE PEAKIINH. 3aKOH

I'ecca u cnencrBue u3 Hero. CTaHIapPTHOE COCTOSIHKE U CTaHIAPTHAS SHTAJIBINS 00pa30BaHus
BemiecTBa. PacueTsl TerioBhIX 3PPEKTOB peaKiuii.

25.Btopoe Havano tepmoauHaMuku. [lonsitue sutponuu. OnieHKa 3HaKa U3MEHEHHS SHTPOTIUU B
XUMUYECKUX peaknusix. JHeprus [ mdoca. Posb SHTAIBNIUITHOTO ¥ SHTPOTUITHOTO ()aKTOPOB B
OIIpE/IEJICHUHU HaIlpaBJeHUs IpoLecca.

26. ['oMoreHHbI€ U T€TEPOreHHbIE peaKLUU U cucTeMbl. CKOPOCTh XUMUYECKOUN peakiiuu 1
(bakTophl ee onpeaegonre. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUU PEareHTOB.
Kunernueckoe ypaBHeHue peakuuu. [lopanok u MONEKyIsIpHOCTh PEAKIUU.

27.1lonarue o Mmexanu3Me peakuuu. IlepexonHoe coctosiHue, NI aKTUBUPOBAHHBIN KOMILIEKC.
OHeprus aktuBauuu. GakTopsl, ONPEESIIONINE BETUYUHY SHEPTUH AKTUBALIAH.

28.Bnusinue TemmepaTypbl Ha CKOpOCTh XuMuieckoi peakuun. [Ipasuno Baut-I'odda.
Temnepatypubiii KO3h(GUIIUEHT CKOPOCTU. Y paBHEHHE AppeHuyca.

29.Karanu3 u katanuzaropsl. IHruOuTOps! 1 uHrubuposanue. Karanutuueckue sbl.
['oMoreHHbIe ¥ reTepOreHHbIe KaTAIUTHUYECKUE PEAKIMU. AKTUBHBIE LIEHTPBI TBEPIBIX
KaTaJin3aTopoB.

30. O6paTtumbie U HEOOpaTUMBbIE XUMHUUECKUe peakinu. COCTOSIHUE PaBHOBECUS U IPUHLIUIL
obparumocTu peakiuuu. KnHeTudeckuii 1 TepMOAMHAMUYECKUH TIOIXOIbI K OTICAHUIO
XUMHUYECKOTO paBHOBecHs. KOHCTaHTa XUMHUYECKOTO paBHOBECHUS U €€ CBSI3b CO CTAHIAPTHBIM
n3MeHeHueM >Hepruu [ uo6oca. CmenieHne XuMHUYeCKOTO PaBHOBECHS IPY U3MEHEHUU YCIIOBUH.
[Tpunanun Jle larense.

31.Teopuu pacTBopoB. PacTBOpeHne Kak PU3NKO-XUMHUYECKHI mpoiiecc. Mi3MeHeHue sHTaIbIuu
Y DHTPOTHH MIpH pacTBopeHuu BemiecTB. ConbBaraius. ConbBatbl. OcoOble CBOWCTBA BOJIBI KaK
pactBoputens. ['uaparel. Kpuctamioruaparsl.

32.06mue cBoiictBa pacTBOpoB — muddy3us u ocmoc. OCMOTUYECKOE JTABJICHHE U €r0
3HaueHue. MeTopl onpeieIeHUsI MOJIEKYISIPHBIX MacC PAaCTBOPEHHBIX BELIECTB.
33.PactBoputens U pacTBOpsieMoe BeuiecTBo. PactBopumocts. HacklieHHbIe, HEHACHIIECHHbIE,
MIepEeCHIICHHbIE, pa30aBICHHbIE U KOHIIEHTPUPOBAHHBIE pacTBOPHI. B3anmoneiictBue
pacTBOPEHHOT0 BellecTBa U pactBoputens. CoOCTOsHME BEIIECTBA B PACTBOPE.



40

34.KoHI1eHTpaIus pacTBOPOB U CIIOCOOBI €€ BRIPAKEHHUS: MACCOBas J10JIs, MOJISIPHOCTB,
HOPMAaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS 0JIs1, TUTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTHU I'a30B B HKHUIKOCTSX, JIBYX KUJIKOCTEH, TBEP/IbIX BEILIECTB B
KUIKOCTAX. 3akoH ['enpu. BiusiHue Ha pacTBOPUMOCTH IPUPO/IbI KOMIIOHEHTOB, TEMIIEPATYPHI
u AasiieHus. llepekpuctaian3anuu U SKCTpaKIusl.

36./laBnenue u cocTaB mapa Haj pacTBopoM. 3akoH Payns. Kpucrtainuzamus u Kkunenue
pactBopa. Kprockonus u 30y110oCcKonus.

37. NU30ToHn4eckuii K03(hHUIUEHT. DICKTPOTUTHICCKAS TUCCOIMAIHS PACTBOPEHHBIX BEIIIECCTB.
OCHOBBI TEOPUH AMEKTPOTUTUUECKON Arcconnannu. MexaHu3m aucconuanuu. Brnusnaue
IIPUPO/IbI BEIIECTBA HA €r0 CIIOCOOHOCTD K IEKTPOIUTUYECKOM TUCCOLMAlUU B BOJIHOM
pactBope. KucinoTHO-OCHOBHBIN XapakTep AUCCOLMAIMY THAPOKCHIOB B 3aBUCUMOCTH OT
MIOJIOXKEHUSI AJIEMEHTOB B MIEPUOINYECKON cucTeme. Jlucconnanus cpeIHux, KUCIbIX U
OCHOBHBIX COJIEH.

38.PacTBopbI ci1albIx ANeKTpOoauTOB. KOHCTaHTa M CTETIEHD AUCCOIMALIMN CTTa00T0 AIEKTPOJIUTA.
3akoH pazbaBieHus OcTBanpia.

39.PacTBOpBI CUIIBHBIX JIEKTPOIUTOB. Kaxymiascs cTeneHb JuCCoOUUalii CUIIbHOTO
ANEKTPOJIUTA. AKTUBHOCTH M KOO(PDUIIMEHT aKTUBHOCTH. MOHHas cuiia pacTBopa.

40.0OcHOBHBIE IPEJICTABICHUS TEOPUU CUIIBHBIX 3IEKTPOIUTOB (Teopuu bpencrena u Jloypu,
JIstouca u nip.). [IpoToHHAs TEOpHUS KUCIOT U OCHOBAHMI, TPOTOJIU3 U MPOTOIUTHUECKUE
peakuuid. [IpoToaUTEI 1 aTPOTOIUTEI.

41.Iuccommanus Boasl. MoHHOE npon3BeieHre BOAbl. BoAOPOHBIN U THAPOKCUIBHBIN
nokasarenu cpeabl. Mon runpokconus. Maaukaropel. Mertonst onpenenenus pH. Bydepnsie
pacTBOPBI.

42.TpyaHopacCTBOpUMBIE SJEKTPOJIUTHI. PaBHOBECHE MEXKIY 0CAIKOM M HACHIIIEHHBIM
pactBopoM. [IponsBenenrie pacTBOPUMOCTH. BirsiHME OTHOMMEHHBIX HOHOB HA PACTBOPUMOCTh
BemecTB. Biusuue pH pactBopa Ha 06pazoBaHue TPyJHOPACTBOPUMOTO BEIIECTBA.
43.I'uopoausz coneu. Nonusle ypaBHeHUs ruapoan3a. KoHcranTa u cteneHb ruaposnsa. Biusaue
MIPUPO/IBL, 3apsiia U paryca HOHOB Ha MX CKIIOHHOCTh K TMAPOJIN3Y. BiusHNe KOHIIEHTpauu
pacTtBopa, Temneparypsl, pH cpenpl Ha crenenb rupoau3a. BiausHue KOHCTaHThI IUCCOUMALUN
KHUCTIOTBI(OCHOBAHMS ), KUCJIOTHI 1 OCHOBAHUSI HA KOHCTAHTY TUAPOJIN3A.

44.CnoxHble cirydan ruapomsa. OOpaTuMbIii 1 HEOOPAaTUMBIN THAPOIH3. [ MAPOIN3 KUCITIBIX
conelt. ['uaponau3 TpyaIHOPacTBOPUMBIX coJieid. COBMECTHBIN THAPOJIN3 COJICH. Y CIIOBUS
nojAaBiieHus Tuapoan3a. OOIIKe NPUHIIMUITBI MOTY4eHHS JIETKOTUIPOIU3YIOIIUXCS COJIEeH, UX
OYMCTKHU U CYLIKH.

45.T'uaponu3 ¢ TOUYKH 3peHUsI TPOTOJIUTHUYECKON TEOPUH KUCIOT U OCHOBaHUH.

46. OKUCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLECCH KAK PEAKLIUU IIEPEHOCA 3JIEKTPOHA.
Oxucnurenu u BocctaHoBUTenu. Kitaccudukaiys OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
Hogerit noaxon k knaccudukanu OBP. THUITBI OKUCITHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
47.CocTaBieHle YpaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. MeTo1 HOHHO-
MOJIEKYJISIPHBIX TIOJTypeakuuid. MeTo mpOTOHHO-KUCIOPOAHOTO OanaHca.

48.KonnuecTBeHHbIE XapAKTEPUCTUKHN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IIEPEX0JIOB.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE cUCTEMBL. Y paBHeHUE HepHcTa. CTanaapTHBIE peloKe-
MOTEHIIMATBI U CIIOCOOBI X OTPEICICHHUS.

49. Penokc-noTeHIMabl U OLIEHKA HAMPABJIEHUS U MTOJHOTHI MPOTEKAHUSI OKUCIUTENIBHO-
BOCCTAHOBUTEIbHBIX PEAKIHU. 3aBUCUMOCTb MEKy BEIMUMHAMHU PEJOKC-TIOTEHIIUATIOB CUCTEM
1 u3MeHenueM sHeprun [ m66ca. [lonbop okucnureneit U BOCCTaHOBUTENEH C yIeTOM
CTaHAAPTHBIX PEJOKC-MOTEHIUAIOB.

50. PaBHOBecHe Ha rpaHMIle METaILI - paCTBOP. DJIEKTPOAHBIN NoTeHIMaI. Bogopoauslii
ANIEKTPOJ CpaBHEHUS. Psii cTaHAapTHBIX SIEKTPOIHBIX MMOTEHIIMATIOB, (PAKTOPBI, ONIPEACIISIIONIIe
nojoxeHue meraa B paay COIL.
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60.XuMHYecKre UCTOYHUKH HIIEKTPUIECKOTO TOKa- TajgbBaHndeckue semMenTsl (I'9). Pabora I'D
SAxo6u-/lanmsms. DNeKTPOABIDKYIAS CHIIA TAIbBAHHMYECKOTO deMeHTa. [IpuHium padoTsr [9:
AKKyMyJIATOpPBI U Cyxue OaTapeu.

61.2J51eKTpOoaN3 pacIiaBoB U BOJHBIX PACTBOPOB 3EKTPOIUTOB. KaTtoiHbIe 1 aHOTHBIE
npoueccel. [loTenuunan paznoxxenus. SIBnenue nepenanpsoxkenus. [Ipaktuueckoe 3HaueHHE
ANIEKTPOJIN3A. DIEKTPOJUTHUECKHUE CIIOCOOBI MOJIyUYEeHUSI METAJIJIOB U3 PacIVIaBOB U PacTBOPOB.
3axonsl Dapanes.

62.291eKTpOXUMHYECKasi KOPPO3Usl METAJJIOB- Kak pe3ynbTaT padotsl ['D. ITpoaykTe
XUMHMUYECKOH U JIEKTPOXUMHUECKON KOPPO3UM U OCHOBHBIE METO/IbI 3aLLIUTHI OT KOPPO3UHU.
63. Tucniepcubie cucrembl. Knaccudukarnus nucnepcHbix cucreM. CyCeH3UH U OMYJIbCHH.
64.Komnounel. Komonnnele pacTBOphL. Y CTOWYMBOCTH KOJUIOMIHBIX pacTBOPoB. CTpoeHue
KOJUIOMHOM YacTHUIbl U MULEIIBL. JInopunbHbIe U TUO(POOHBIE KOJJIOU Bl 30 U TellN.
[lenTu3anus, koaryasuus, ceIMMEHTaUs KOJJIOUIOB.

65. Obmas xapakrepuctuka aneMeHToB VII A rpynmnbl. CtpoeHue atoMoB. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB.
OOt TPUHLIKII TOJTyYeHHs] CBOOOIHBIX TaJIOT€HOB.

66.PacTBOprMOCTB B BOJIE IPOCTHIX BEIIECTB rajoreHOB. XJIOpHAas, OpOMHas U MO THAS BOJA.
67. I'anorenoBo0poi6l. BoccTaHoBUTENbHBIE M KUCIIOTHBIE CBOMCTBA. OOIIME TPUHLIUIIBI
noJiydeHusi. [IpoMbIIeHHOE TOJTyYeHNE COJITHON KUCTOThI. [[puMeHenune costHo,
IJIaBUKOBOM KHCIIOT. AHAIUTUYECKUE PEaKLIUU TaJlOreHU-HOHOB.

68.0xcuanl propa, xiopa (I, IV, VII), 6poma (I), #ioma (V).OxkucaurensHO-BOCCTAHOBUTEIHHBIC
Y KUCJIOTHBIE CBOMCTBA.

69. OKCOKHUCIIOTHI - KUCIOPOJICOAepIKaIie KUCIOTHI XJIopa, Opoma, Hoga. CTpoeHHne MOJICKYI.
OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIE U KUCIOTHBIE CBOICTBA. CPaBHUTENbHASL YCTOMUNBOCTh
cosiet 1 kuciot. [I[puMeHeHne runoxXjaopruToB, XJI0PATOB, MEPXIOPATOB. XJIOpHAS UITU
OenuibHas U3BECTh (XJIOPKaA).

70. O6mas xapakrepuctuka 3nemMeHToB VIA rpynmsl. [IpocThie BemecTBa. AIOTPOTIHBIE

Mo upukaruu. Ocobennoctu kuciaopoaa. CTpoeHrne MoIeKya 030Ha U cepbl. OCHOBHBIC
CHOCOObI OJTYYEHHS MPOCTHIX BEIECTB.

71. I'mppuael Tuna Hy9. Ctpoenue Mosekysn. BoccraHoBUTENIbHBIE U KUCTIOTHBIE CBOMCTBA B
psny Boga—TesypoBogopoa. Cepoogopo. CoiictBa. OOIKe MPUHIMIIBI TOTYYESHUS
XaJIbKOI€HOBOIOPOJIOB.

72.Xanpkorenupl. CpetHue, OCHOBHBIC W KHCIIbIE XaabKoreHu bl [ uaponus. Oomue
MPUHIUIEI ToTydeHus. [I[pumenenne. AHaTUTHYECKHE PEaKIIUU XalbKOT€HU I-HOHOB.

73. I'mapunst cepbl HaS;, -Tlonucynsduast. CtpoeHue mosexyn. YcroitunBocts. KucnoTHosie u
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CpaBHUTENbHAS YCTOMYUBOCTh MOJIUCYIbGUIOB
U COOTBETCTBYIOLIUX UM KHUCIIOT.

74. Oxcuapl. Oxcugbl meMenToB (IV, VI). Ocobennoctu crpoerus. OTHOIIEHUE OKCHUIIOB K
BOJI€, KHCIOTaM U IenoyaM. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIIUIIBI
MOJTy4eHUSI.

75. CepHuUcTast, CEIEHUCTAs U TEJUTYPUCTask KUCIOTHI U UX cOJU. KUCIOTHBIE U OKUCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. [lomyuenue. Pa3noxenne cynb(huToB. AHATUTHYECKHUE PEaKIUil
CyNb(UT-MOHOB.

76. CepHas, ceaeHOBasi U TEJUTypOBast KUCIOTHI U UX COJIM. KUCIOTHBIE 1 OKUCIIUTEIbHBIE
cBoiictBa. CBOMCTBA pa30aBIEHHBIX U KOHIICHTPUPOBAHHBIX KHCIOT. COCOOBI MOTy4YEHUS.
[IpombllIEHHBIE CTTOCOOBI MOJIYYEHUS CEPHOM KHCIOTHI.

77. Oneym. ITonucepusie kucnotsl. Jlucynbgars (Mupocynb(arsl).

78. TuokucnoTel u ux conu. Tuocynbdatsl. CTpoenue Tnocynsdar-noHa. BoccranoButenbHble
CBOICTBa THOCYNb(aTa HaTpus. [I[puMeHeHue THoCynb(aTa HATPUSL.

79. IlonuTHOHOBBIE KUCIOTHI U UX cONM. I napocepHucras kuciaora. CTpoeHUE UX MOJIEKYI.
OTHOCHUTENbHAs YCTOMYMBOCTD U OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIIOT U UX
coJiei.
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80.IlepoxcokucnoTsl cepbl U UX coiau. [lepokcoMoHOCEpHAas U TEPOKCOAUCEPHAsE KUCIIOTHI.
Crpoenne ux mosuekyin. I[lepokcocynbgarsl. DIEKTPOCHHTE3 MEPOKCOKHUCIOT U comei. Mx
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIE CBONCTBA.

81.0kcoxnopusl cepsl. Okcoxnopui cepbl. Jnokcoxnopun cepbl. CTpoeHHE MOJIEKYIL.
I'unponus. CpaBHUTENBHAS YCTONYUBOCTD Pa3IMYHBIX OKCOTAJIOTEHUOB CEPbl, CeJIeHa, TEeIypa.
82. O0mas xapakTepuCTHKa 3J1eMEHTOB VA Tpynmbl. XUMHUYECKHAE CBOWCTBA MPOCTHIX BEUIECTB.
PeaknmonHas cilocOOHOCTH MOJICKYJISIPHOTO U aTOMapHOTO a30Ta, 0eoro u kpacHoro gocdopa.
[IpuHIMIBI TOTYYEHUS U IPUMEHEHMSI TPOCTHIX BellecTB. DUKcanys a30Ta U3 BO3ayXa.

83. I'mapunst OHi. Ctpoenue monekyn. MI3MeHeHNe TepMUUECKON YCTOMUNBOCTH, PEAKIIUOHHOMN
CIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB, CKJIOHHOCTH K PEAKIMSIM MTPUCOCTUHEHUS B PAITY
amMmMuak—BucMyTUH. OOpa3oBaHue U YCTOWYMBOCTh HOHOB aMMOHUS U Gpochonus. [IpuHIumns!
nostyueHust rupuioB OHs.

84. Ammuak. CpoiictBa u [lonyuenue. TepmoauHamMuueckas XapaKTepUCTHKA PEaKLIUK CUHTE3a
ammuaka. CoJii aMMOHHUS U UX TEPMHUECKOE paziiokeHue. Peakiuu 3amenienrs Bogopoa B
aMM#aKe. AMHJIBI, UMHJIbI, HITPHUIBL. AHAJTUTUYECKHE PEAKIIMH HOHA aMMOHHSL.

85. I'mnpazun. CTpoeHue MoJIeKysbl. Peakiiuyu npucoeIMHeHsI 1 OKUCIUTEIhHO-
BoccTaHOBUTENbHBIE. Comu ruapa3onus. ['uapa3un kak TommBo. OCHOBHBIE METOIbI
MOJTy4EHUSI.

86. 'mnpoxcunamun. CTpoeHHE MOJIEKYIbI. Peakinu mprcoeImHeHns], OKUCITUTETHHO -
BoccTaHoBUTeNbHBIE. Cosn TuapokcunamMmmonust. [lomyuenue.

87. A30TUCTOBOIOPOIHAS KACIOTA U €€ cou. CTpOE€HHE MOJIEKYbI U a3uj-uoHa. KuciotHeie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. A3Ubl. B3phIBOONIaCHOCTH KUCIIOTHI U a3UI0B.
88. Okcuap! azota (I, I1, III, IV, V). Ctpoenue monexyn. OCOOEHHOCTH CTPOCHUS MOJICKYITbI
okcornuTpuaa azora (V) — NoO. OKHCIHTENTbHO-BOCCTAHOBUTENbHBIE CBOKCTBA. [IpUHIIATIBI
noxydeHus. TepMoanHaMuueckasi XapaKTepUCTHKA peakiny cuHTe3a okcuaa azoTa (1) u3
MIPOCTHIX BEIIECTB.

89. Azotucras kucinota. CTpoeHHE €€ MOJIEKYJIbl U HUTPUT-UoHa. HUTpUThI. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOTHI M1 HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucinorta. CtpoeHue MoJieKyinbl OKUCIUTENbHBIC CBOMCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHOMN a30THOM KUCIOTHL. JIaGopaTopHbIe U MPOMBILIUICHHBIE METObI MOJTyYEHHS
a3oTHOM kucnoTel. Lapckas Boaka. [IpoayKThl TepMUYECKOTO pa3NoKEHUSI U OKUCIUTENIbHbIE
CBOMCTBa HUTPATOB. AHAIMTUYECKHE PEaKIIUU HUTPAT-UOHOB.

91.A30THBIC yIOOpEHHUS.

92. ®ocdun. [ToryaeHne U OKUCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Oxkcuapl hocdopa, Mplbsika, cypbMbl 1 BucmyTa (111 u V). OcobeHHoCTH cTpoeHus.
OTHoleHUE K BOJIE, KUCIOTaM U 1iesiodaM. [IpuHIuIBL morydeHusl.

94. Kucnopoacoaepsxkaiiue KUciaoTsl pocdopa u ux conu. ®ochopHoBaTUCTAs KHCIOTA U
runiopocdutel. Dochopucras kuciaora u Gochurer. DochopHoBaras kuciaoTa, runodocdarsl.
95.Mera-, qu- (upo-) u nonudochopHbie KUCIOTH U X conu. OpTodochopHas KucIoTa U ee
conu. CTpoeHHe MOJIEKYJ, UX OCHOBHOCTb U OKHCIIUTEIBHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.
[Tomyuenue.

96. ®ochopusie ynoodpenus. [Ipocroii cynepdocdar. J[Boitnoit cynepdocdart. [Ipenunurar.
®ocdoputHas myka. Cmemanubsle ynoopenus. AMmodoc. Azodocka.

97. T'unpokcuapl Mblbska, cypbMsl (111, V) u Bucmyra (I1). Merta- u opro-dopmsl. KucnoTtro-
OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. MBIIIBSIKOBas U CypbMsHAsI
kucnotel. O6ue npuHiune! nonyderus. Apcenars! (111, V). Ctubatst (111, V). Bucmyratsr (V).
98. T'unpus! Mblbska, cypbMbl 1 BucmyTa (I11). [Tomydenue u cBoiicTaa.

99. I'anorenn el 2nementoB (111, V) VA rpynnel. Ix cpaBHUTENBbHAA yCTONYUBOCTD. THIIBI
ranorenuioB. OcobenHoctTu ux ruaponusa. ['anorenuast azota. Xaopuasl dochopa (111, V).
100. Oxcoxmnopunst. Okcoxnopun azora. Oxcorpuxiopun gochopa. Ux ruaponus.
dochonutpunxiaopua. OcOOEHHOCTH €ro CTPOESHHUS.
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101. O6mas xapakrepuctuka memeHToB [VA rpynmsl. [Ipocteie BeniectBa. OKHCIUTETBHO-
BOCCTaHOBUTENbHBIE CBOMCTBAa U IIpuHIMIEI OJTydeHus. PyiiepeHbl: METO/Ibl OJTy4EHUS.
VYraepoaHbie HAHOTPYOKH.

102.T'uapuast Tuna DHs. CrpoeHne Moiiekyn. XUMU4ECKHE CBOMCTBA. Peakiimonnas
ciocoOHOCTh. O0mMe MPUHIUTIBI IoTydeHus. CHIaHbl, TOJy4eHHE U BOCCTAHOBUTEILHBIC
CBONCTBA.

103. Okcun yraepona (I1). Xumuueckas cBsizb B MoJiekyiie ¢ no3uimii reopuit BC u MO.
[Tonyuenue. BoccranoBuTenbHble cBolicTBa. Peakiiuu npucoenunenus. KapOoHuibl MeTamios.
®ocren. TokcuunocTs okcuaa yraepona (II).

104.0kcun yraepona (IV). Ctpoenue monekyasl. OTHOIIEHHE K BoAE, Iienoyam. [lomyuenue.
[Ipumenenue. YronbHas KUciaoTa U ee coi. OCOOEHHOCTU OCAXKIEHUS TPYAHOPACTBOPUMBIX
KapOOHATOB U3 BOJHBIX pacTBOPOB. Tepmuueckast yCcTOMUUBOCTh KapOoHaTOB. [Ipumenenue.
105. Oxcunpl KpeMHuUs, repManus, onosa u ceunua (1L, IV). lnokeun kpemuus, 0coOeHHOCTH
ero crpoenusi, amopdHas u kpucrammudeckas Gopmel. KBapir. KeapiieBoe crekio. OTHomeHue
JTMOKCHIa KpEMHUS K BOJIE, KUCIOTaM, 1enodaMm. [lepeBoa B pacTBOpUMbIE COEAMHEHNS.

106. KpemuueBbie kucnotsl. Metakpemuuenas, OprokpemuueBas 1 [lonMkpeMHHUEBbIE KUCIOTHI.
OcoOenHoctu ux crpoenus. [lomydyenue. 301 v renu KpeMHUEBBIX KUCIOT. CHiIMKareiab Kak
aacop6enT. Conm KpeMHHUEBBIX KUCIOT. OpTO-, METa-, OJTMCHIIUKATHI.

107. Crexna. @akTOphI, ONPEACTSIONINE YCTOMUYNBOCTD CTEKIIO00PA3HOTO COCTOSTHUS CUITUKATOB.
CocTtaB 1 MeTObI MOJMY4YeHUsI TpocToro cTekna. Kpucrammmsanus crexon. CUTamibl.
CTekJI0BOJIOKHA U CTEKJIOTKaHU. 1{eonThI.

108. LlemenT. Bspxymue BenjectBa. TyromiaBkne KepaMUKH Ha OCHOBE KPEMHUS U APYTUX
3neMeHTOB. KpeMHuiOpraHm4eckue CoeIMHEHNS.

109. CunukoHnsl U critokcansl. [Ipocreiimme u3 3tux coequnennii. OCOOEHHOCTH WX CTPOSHUS.
CaoiicTBa.

112. Coenunenus anemeHToB VA Tpymmsl ¢ cepoil. MoHo- u mucynbduabl. Cepoyriepo.
Tuocoennuenus (KUCIOTHI U cONM). THOYroIbHAsI KUCIOTA U THOKapOOHaThl. THocoennHeHus
KpEMHHMSI, TEPMaHUs, OJIOBA.

113.T"amorerunapt nemenTtoB (11, IV) VA rpynmnsl. X cpaBHUTENBHAS YCTOWYUBOCTD. THUIIBI
rajgoreHu7oB. ['uaponus.

114. Coequnenus yriaepoaa u kpeMHus ¢ azotom. Hurpunel. uan(auuuan), cBoiicTBa
MOJIy4YEeHHE.

115. lnanoBonopoa. [{luanoBogopoanas kuciorta. [luanuael. [{luaHua-nOoHBI KaK JIMTaHbI.
Oco6ennoctu nonydeHust. [ maposms. TOKCHUHOCTB.

116.1lnanoBas kucioTa, IMaHATHI, OJIyYEHUE U CBOWCTBA. POIaHMCTOBOIOPOIHASA KUCIIOTA.
Tuonmanatsl. [lonydyenue u cBoiicTBa.

117.Coenunenus snemeHToB VA rpymisl ¢ metauiamu. Kapouaer Mmetamnos. Tumsl kapOuaos.
OTtHoleHue KapOUA0B pa3IMYHBIX THIOB K Boje, kuciaoraMm. Kapbopyna. Cununuast. [Ipupona
XUMUYECKOH CBSI3U, OJYYEHUE U CBOMCTBA.

118. O6mas xapakrepuctuka 31emMeHToB LA rpynmnel.. Ctpoenue atomoB. CBOMCTBA MPOCTHIX
BEIIECTB U CIIOCOOBI MOJTyIESHHUS.

119. I'mapuast 6opa. Ux coctas. J{lubopaH, 0COOEHHOCTH XUMHUYECKUX CBSA3EH B MOJIEKYIe
nubopaHa. Y CTOHUMBOCTB U peakIMOHHast CHOCOOHOCTh THAPUAOB Oopa. ['unpunodoparsl.

120. Okcua 60pa. Ocobennoctu crpoenust. Coiictea. Opro-, MeTa-, OJUO0pHBIE KUCIOTHI. MX
cocraB U cTpoeHue. Opro-, MeTa-, moJmbopatsl. bypa.

5.3.2. BAYETHBIE BOIIPOCHI. BTOPOM CEMECTP nepeuens ouenounvix cpedcme u
koumpoaupyemvix komnemenyuiui: OINK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1;
OIIK-6.1.
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1. T'uppunas s3nementoB (II) psina amomunmii-rammii. Ocobennoctu crpoenus. CBoicTBa U
IIOJIyYEHHUE.

2. I'anorennapt 1 Hutpuast snementos (I11) psaa amomunmnii-tammii. OCOOEHHOCTH CTPOEHUSL.
CBolicTBa U MOJIY4YEHUE.

3. Okcuppl anementoB (III) psina anromunmii-Taumid. X cpaBHUTENbHAS YCTOMYUBOCTbD.
[punnuns! nonydenust. Oxeun Tayus (I). KuciorHo-ocHOBHbIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. T'mnpoxcuast anemenToB (I1I) psaaa amromunuii-rammuii. CoctaB 1 0COOEHHOCTH CTPOCHHSL.
Kucnorno-ocHoBHbI€ cBoiicTBa. OTHOILIEHUE K KUCIoTaM U menodam. ['mapokenn tamus (I).

5. O6was xapakrepuctuka ['enus u p-3neMeHToB BOCbMOM rpynibl. CTpoeHHE aTOMOB.
[IpyrunHBl XUMHYECKON HHEPTHOCTH. XUMHUYECKUE COCTUHEHHUSL.
6.00mas xapakTepucTuka 3yieMeHTOB 1A rpymmbl. CtpoeHue atoMoB. CBOMCTBA, 0COOCHHOCTH
okucyeHus UTHsL. CriocoObl MOJTy4eHusl.
7.0xcupst. [lepokcunsl. Hannepokcuasl. O30auabl. CtpoeHne. OKUCIUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TIOJTYUYEHUS.
8.I'uipokcu bl ¥ TUAPUABI IETOYHBIX METAJUIOB. [[pUHIIKITBI TPOMBIIIITIEHHOTO MOJIy4eHUSs, NX
npuMeHeHne. OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..
9.Conu 1meI0YHbIX METAUIOB: XJIOPH/Ibl, KapOOHATHI, Cyab(haThl, HUTpaThl. CIOCOOBI
MOJIy4EHUS COJIbI U UX puMeHeHHe. KucI0THO-0CHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
cBoricTBa. KauecTBeHHBIE peakllMi KaTHOHOB.

10. Bomopoa. Obmas xapakrepuctrka Bojopoaa. [lomoxxenne Bomopoa B IEPHOIUIECKON
cucreme. Ctpoenue atoma. Bogopos kak BocctaHoBUTENb. BoccTaHOBHUTENBHAS CLIOCOOHOCTD
aTOMApHOTO U MOJIEKYJIIPHOTO BOJOpoAa. B3zanmozelicTere BOJOpoJa ¢ METaUIaMU U
HeMeTtayiamMu. CriocoObl oJTydeHUst CBOOOTHOTO BOJAOPO/IA.
11.ITepokcun Bompopoaa u nepokcuapl. CtpoeHne MoJiekyibl. [Tonydenne. OKUCIUTENBHO -
BOCCTaHOBMTEJIbHBIE CBOMCTBA B PA3JIMYHBIX Cpelax.
12.006mas xapakrepuctuka 3eMeHToB [IArpynmbel. Ctpoerne atoMoB. OCOOCHHOCTH OEpUILITHSI.
KucnoTHO-0CHOBHBIE U BOCCTAaHOBUTEbHBIE CBOMCTBA. CIIOCOOBI MOTYyYEHHUS.
13.I'mapokcuabl 1 rupuabl dmeMeHToB [TArpymbl. OcOOEHHOCTH CTPYKTYPBI THAPHIOB, UX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA. [IpMHIMIIBI TOTydYEHHUS.

14. Okcuapl, EepoOKCHIbI U HAANEPOKCUIbI 351IeMeHTOB IIArpynmnbl. KucioTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE CBOMCTBA. CIIOCOOBI MOJTyYEHHUS.
15.Conu 6GepusiTust 1 MarHusl B KATHOHHOW M aHUOHHOU (popmax. OKCOJIALHS B OIS
KommuekcHble coequnenus Oepuius. ['unponus coneit Gepuiius U MarHus.
16.Comy 311eMEHTOB NOATPYIIIBI KAJIbLUS: TalOT€HUAbI, CyIb(aThl, KAPOOHATHI, HUTPATHI,
cynbdusl. KucinoTHo-ocHOBHBIE CBOMCTBA. JKeCTKOCTh BOJbI M METO/IbI €€ YCTPaHEHHUSI.
KauecTBeHHBIE PEAKIIMY KaTHOHOB.
17.0xcuapl repmanus, onosa, ceunna (11, IV). Ux cpaBauTenbHas ycroitunBocts. KucnotHo-
OCHOBHBIE U OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA OKCUAOB. 1IX OTHOLIEHKE K BOAE,
KHcnoTaMm, 1menodaM. OOIye NpUHIUIII TOJTyYSHHUSL.

18. T'mapokcuap! repManus, ososa, cBuHna (I, IV). CpaBHuTenbHas ycTOHYUBOCTD, KUCIOTHO -
OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Conu rufipokcu1oB neMeHToB (11,
IV) B kaTnoHHOM U aHnOHHON (hopmax. OTHOCHUTENBHAS YCTOHUYNBOCTb, CKIIOHHOCTD K
TUAPOJIU3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpymnmnel (peako3emenbHble 37eMeHThI-Sc-Y-La-
Ac). CtpoeHne aTOMOB. XUMHUYECKHE CBOICTBA MPOCTHIX BemecTB. CrocoObl MOTy4eHHUS.
18.0kcnapl ¥ THIPOKCHIBI PEAKO3EMENBHBIE 2JIEMEHTHI B Psily CKaHAUN-akTUHUN. KucnoTHo-
OCHOBHBIE U OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTydEeHUSI.
19.Conu d-DOnementos 11IB rpynms! (peako3eMenbHble aneMeHThI-Sc-Y-La-Ac): ruapuipl,
HUTPATHI, CyabdaThl, kKapooHaThl, pocdarsl. KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.
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20.006mas xapakrepuctuka d-Onementsl [VB rpynmnsl. Ctpoenue atomoB. M3menenue
XUMHYECKUX CBOMCTB MPOCTHIX BEMIECTB M0 rpymnme. CrocoObl MoTydeHHUs.
21.0xcunpl ¥ TUAPOKCHUIBI TUTAHA, TUPKOHUS, radHus. [lepokcuanbie coeTuHeHus,
NEepOKCOKHCIOTEL. OcoOeHHOCTH cTpoeHus. KHCI0THO-OCHOBHBIE 1 OKHUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

22. Conu TUTaHa, HUPKOHUS, Ta(HUS: TaJIOTEHH/IbI, OKCOTATIOT€HU/IbI, TATIOT€HOKOMIUIECKCHI,
KapOOHATHI, CyIb(aThl, THTAHATHI, IUPKOHATHI. KMCIIOTHO-OCHOBHBIC M OKUCITHTEIHLHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIOCOOBI MOTY4EHHUS.

23. O6was xapakrepuctuka d-OnemenTsl VB rpynnbl. CTpoeHre aToMoB. XUMUYECKHE

CBOICTBa NMPOCTHIX BenlecTB. OTHOILIEHUE K [IApCKON BOJIKE U CMECH a30THOM
Y TJIaBUKOBOM KUCIOT. CrIoCcOOBI TIOJTydeHUS.
24.0Oxcupl U IEpOKCUIBI BaHAAMS, HUOOUs, TaHTaia. KIMCIOTHO-OCHOBHBIEC U OKUCITUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyUEHUS.

25. I'mapokcuibl M cOMu BaHaaus, HHooOus, Tantana. Bananatel. [lonuBananatel. CoeMHEHUS
okcoBaHanus. Huob6arel. Tantanatel. OkcoramoreHuibl. [ aoreHoKOMITIIEKCHI.

KucnoTHO-0CHOBHBIE 1 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynnel. Ctpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TOJTYUYEHUSI.

27. Oxcupast xpoMma (11, 1T, VI). x cpaBHUTEIRHAS YCTOWUNBOCTh. KHCIIOTHO-OCHOBHBIE U
OKHCITUTEIFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pHHITUTIBI TOTyUYeHUSI.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [IpuHuuns! nonydyenus. i3MeHeHne ycToiiunBocTH,
OKHUCJIUTEIBbHON CIOCOOHOCTH U KHCIIOTHOTO XapakTepa B psAy OKCHIOB XpoMa—BoJbhpama
(VD).

29. I'mapoxkcune xpoma (11, 111, VI). CoctaB u ocobenHocTr cTpoenus ruapokcuaa xpoma (I11).
XpoMoOBBI€ KUCHOTHI. M13010JIMKUCIOTEI XpoMa. KHUCIIOTHO-OCHOBHBIE M OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ [pUHIMIIBI TOTy4YeHUSI.

30. MoysmbaeHoBas 1 BOIb(paMoBasi KUCIOTHL. Y CTOMYMBOCTD, KUCIIOTHBIE M OKUCITUTEIbHBIC
CBOICTBa B pAY XpOMOBasi—BOJIb(GpaMoBasi KUCIOThL. VI30MOIMKUCIOTHI U FE€TEPOTIOIUKUCIOTH
MoJ0IeHa U BoJb(pama.

31. Comu xpoma (1T, I1I, VI) B karrnoHHO# 1 aHMOHHON (popmax. OKUCITUTEIIbHBIE CBONCTBA
XpOMAaToB U JuxpoMatoB. [I[puHiun nelcTBus XpOMOBOM CMECH.

32.Monubnatel u Bodbdpamarsl. [lomumonubaaTer u moauBoibdpamarsl. OKHCIUTEIbLHbBIE
CBOICTBa B psAYy XpOMAaThI—BOJIb()paMarhl.

34 I'anorenuapt xpoma (11, IIT). I'anorennasr MoubaeHa u Bosbhpama (VI). Knacrepasie
raJioreHu 1l MoJinOieHa u Bolib(hpama. OKcoranoreHu bl U AUOKcoranoreHusl. CBONCTBA..
35.Ilepokcocoenunenus xpoma. [lepoxcua xpoma. [lepokcoxpomoBsie Kuca0Thl. OcCOOEHHOCTH
CTpPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHUN XpOMa.

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

CpoiicTBa mpocThIX BemecTB. CrocoObl MOIydeHUs! U IPUMEHEHUE.

37. Okcuapl 1 ruapokeuasl Mapranua (11, 11, IV, VII). KucioTHo-0CHOBHBIE 1 OKHCIHUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

38. Oxcuapl U THAPOKCUIBI TEXHEIUS U peHusi. CBONCTBA U CIIOCOOBI MOTyYSHHUS.

39. Conu mapranmna (I, II1, IV). KucinoTHO-OCHOBHBIE i OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIC
cBoiicTBa. CriocoObl MOTy4eHusl.

40. MapranrnoBas u mapranioBuctas kucnotsl. Conu mapranna (VI u VII). Manranats! u
[lepmanranatel. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOH, IIEJIOYHON U
HEUTpalbHOU cpenax. [IpuHIUIIBI OIyYeHus.

41.Conu texuenus u peausd (VII). Ileprexnatsl. [leppenatsi. KuciaoTHO-0cHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. CITOCOOBI MOTyUEHUSI.

42. ColicTBa xene3a, kobaabTa, HUKEJs- BOCCTAHOBUTEIbHBIE U KUCIOTHO-OCHOBHBIE.
Crpoenue aToMoB. [IpoMBIIIIEHHBIE METO/IbI TIOTYYCHHUS JKene3a, KoOalbTa, HUKEIS.
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43. Oxcuabl ¥ THAPOKCUIBI JKene3a, koOanbTa, Hukens (11, II1). KucinotHo-ocHoBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [ [pUHIUIIBI TOTyYeHHUS.

44. Comm xene3a, kobanbra, Hukens (11 u I1I). Kpucramnoruapatsl. [{Boitaeie comu. CTpyKTypa
6e3BoIHBIX XJ10puaA0B. OcHOBHBIE cosin. CBOMCTBA U TIOTyYEHHE.

45.®epputsl (11I) u ux peppomaruutHeie cBoiicTBa. CBOICTBA U CLIOCOOBI OJTYUEHHUSL.

46. @eppartsl (1V). OxucnurensHsle cBoiicTBa. [IpuHLKIIBI TOTYydEHUS.

47. ColicTBa matuHoBbIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIEHNE K KUCIOPOAY, BOJOPOAY,
BOJIE, KUCIIOTaM, Iesiouam, Hapckoit Bojke. [IpuMeHeHne 1 crocoObl MoTydeHusl.

48. OKCHIIBI U TUAPOKCHIBI PYTEHUS, OCMHUS , pOJIUs, UpUIUs, naanus. KucaoTHO-0CHOBHBIE
Y OKHCJIMTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pHHIIHIIBI TOTydeHHUS.

49 KoMIIIeKCHbIE COeTMHeHHS TUTaTHHBI. KaTHOHHBIC, aHMOHHBIE U HEUTPaJIbHBIE KOMITIIEKCHI
wiatussl (11, IV). AMMUH- 1 IMaHOKOMIUIEKCHI. [ eKcaxIopoIuiaTHHOBAs KUCJIOTa U €€ COJIH.
50. OOutas xapakrepuctuka d-2nemenToB B rpynnel. Crpoenne atoMoB. OTHOIIEHHE K
KHUCIIOpOY, BOJIE, LIesI0o4aM, KuciaoTaM. PacTBopeHue 3010Ta B Hapckoii Boake. CrocoObl
no0bIYM Meu, cepedpa u 3o050T1a. [IpuMenenne u crnocoObl MOTyYEeHUS METAIIIOB.

5.3.3. DK3AMEHAIIMOHHBIE BOITPOCHI. BTOPOIl CEMECTP

1. T'unpuast snementoB (I11) psana amomunnii-tamuii. OcobennocTtu crpoenus. CBoicTBa U
MOJIyYEHHeE.

2. T'anorennas! 1 Hutpuast anementos (I11) psina anmtomunnii-rammii. OcCOGEHHOCTH CTPOEHUSL.
CBoiiCTBa U MOJTyYEHUE.

3. Oxcuapl anemenToB (I1I) psaga amromuuanii-Tammmii. X cpaBHUTEIbHAS YCTOWYHUBOCTb.
[Mpunnumne! nosyaenust. Oxenpn Tasuus (I). KucioTHo-0CHOBHBIE W OKHUCTUTEIHHO-
BOCCTaHOBUTEJIbLHBIE CBOMCTBA.

4. I'uppoxcuapl anemenToB (I1I) psoa amromunuii-raumii. CoctaB 1 0COOCHHOCTH CTPOCHHSL.
KucnotHo-ocHoBHBIE cBOMcTBA. OTHOIICHHE K KUCIOTaM | menouaM. [ mapokeuy tasmus (1).

5. O0mas xapakrepucTuka ['enust u p-31eMeHTOB BOCbMOU Trpymibl. CTpoeHHE aTOMOB.
[IprurHBI XUMHUYECKOW HHEPTHOCTH. XUMUYECKHE COCAMHEHUS.
6.00mas xapakTepucTuka ieMeHTOB 1A rpymmbl. CtpoeHue atoMoB. CBOMCTBA, 0COOCHHOCTH
okucieHus autus. CriocoObl MOTy4eHUsl.
7.0kcuppl. [lepokcuasl. Hagnepokcuabl. O30Huab1. CTpoeHHEe. OKUCIUTETBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TOJTYUYECHUSI.
8.I'uipokcuapl ¥ TUAPUABI MIETOYHBIX METAUIOB. [ [pUHIIUITBI TPOMBIIIIIEHHOTO MOJIY4EHUSs, NX
npuMeHeHne. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOMCTBA. .
9.Conu 1meI0YHbIX METaIOB: XJIOPHIbI, KApOOHATHI, CyIb(aThl, HUTPAThl. CIIOCOOBI
MOJIy4€HUS COJIbI U UX puMeHeHHe. KucI0THO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
cBoiicTBa. KauecTBeHHBIEC peaKIi KAaTHOHOB.

10. Bonopoa. O6mas xapakreprcTuka Bojgopojaa. [lonoxkenue Bogopoaa B epuoIndecKoi
cucreme. Ctpoenue atoma. Bogopos kak BocctaHOBUTENb. BoccTanoBUTEIbHAS CITIOCOOHOCTH
aTOMAapHOTO U MOJIEKYJIIPHOTO BOJI0poAaa. B3anmoaelicTBue Bogopoa ¢ MeTaullaMU U
HemeTtaiaMu. CriocoObl MOTydeHHst CBOOOHOTO BOJOPOA.
11.Ilepokcun Bomopoaa u nepokcusl. Crpoenue mosekynsl. [lomydenne. OkucnurenbHo-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMYHBIX Cpelax.
12.00mas xapakrepuctuka sneMeHToB IIArpynnel. CtpoeHue atomoB. OCOOeHHOCTH OepUIUIns.
KucnoTHO-0CHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYEeHHUS.
13.I'mapoxcu sl U ruApu bl aneMeHToB [IArpymnnel. OCOGEHHOCTH CTPYKTYPBI THIPUIIOB, UX
BOCCTaHOBUTEJbHBIE CBOMCTBA. KHCIOTHO-O0CHOBHBIE CBOMCTBA. [IpMHIMIIBI TOTYdYEHHUS.

14. Oxcupapl, NepoOKCUABI U HaANEpOKCUIbl 31eMeHTOB IIArpynmnsl. KnciaoTHO-0CHOBHEIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOHCTBA. CIIOCOOBI MOTyUeHHUS.
15.Conu Oepuiiust U MarHus B KAaTHOHHOM M aHMOHHOHM (opmax. OKCOJSALUS U OJISLIHSL.
Kommuiekchbie coequnenust Oepuinus. ['unponus coneit Oepuiius 1 MarHusl.
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16.Conu 371€MEHTOB MOIPYIIIBI KaTbLIUA: TaJOTeHUIBI, CYab(paThl, KapOOHATHI, HUTPATHI,
cynbdusl. Kucinotno-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJIBI M METO/IBI €€ YCTPAHEHHS.
KauecTBeHHBIE peaKIIMi KATHOHOB.
17.0kcnpapl repmanus, onosa, ceuHua (11, IV). x cpaBHuTensHas ycroitunBocts. KnuciaotHo-
OCHOBHBIE U OKHCIIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA OKCUAOB. X OTHOLIEHHE K BOJE,
KHCI0TaM, 1ienoyaM. OOLIue NpuHIUIbI HOJyYEHUS.

18. I'mapokcu sl repmanus, ojosa, ceunua (II, IV). CpaBHuTtenbHast ycTOWYMBOCTD, KUCJIOTHO -
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Cosn ruipokcu1oB 3nemeHToB (11,
IV) B katnonHoO# U annonHo# opmax. OTHOCHUTENBHAS YCTONYNBOCTD, CKIIOHHOCTD K
TUIPOJIU3Y.

19. O6mas xapakrepuctuka d-Onementsl 11IB rpynmnsl (peako3emenbHble 31eMeHThI-Sc-Y -La-
Ac). CtpoeHue aToMOB. XUMHUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CriocoObl MOTyYeHHUS.
20.0Kkcupl ¥ THAPOKCHIBI PEAKO3EMENbHbBIE 3JIEMEHTHI B Psily CKaHAuN-akTHHUN. KucnoTHo-
OCHOBHBIE U OKUCIIUTEIBbHO-BOCCTAaHOBUTENbHBIE CBOKCTBA. CIIOCOOBI MOTyYESHHUSI.
19.Conu d-3nementoB IIB rpymnmel (penko3emenbHbie deMeHThI-Sc-Y -La-Ac): ruapusl,
HUTPATHI, cyab(daTel, KapOoHaThl, hocaThl. KNCIOTHO-OCHOBHBIE U OKHCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.
20.06mas xapakrepuctuka d-OnemenTtsl [VB rpynmnsl. Ctpoenue aromoB. V3MeHenune
XMMHUYECKUX CBOMCTB MPOCTHIX BellecTB 1o rpymnmne. CrnocoObl MoyyeHusl.
21.0kcuapl ¥ THAPOKCHIBI TUTAHA, IUPKOHUS, radHus. [lepokcruHbie coemHeH s,
MEePOKCOKUCTOThI. OCOOEHHOCTH CTpoeHUs. KHCI0THO-0CHOBHBIE U OKHCITUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyUEHUS.

22. Conu TUTaHa, UUPKOHUS, FraHUSL: FaJIOT€HH kI, OKCOTAJIOT€HUIbI, FaIOT€HOKOMILIEKCHI,
KapOOHATHI, Cy/b(aThl, THTAHATHI, HIUPKOHATHI. KNCIIOTHO-OCHOBHBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI TOJTydeHHS.

23. Obmas xapaktepuctuka d-2OnemeHTsl VB rpynmnel. CTpoeHrne aToMoB. XUMUYECKHE

CBOMCTBa MPOCTHIX BeniecTB. OTHOIIEHUE K LIAPCKOM BOJIKE U CMECH a30THOM
Y TJIAaBUKOBOM KUCIOT. CIIOCOOBI TTOTYyICHHUS.
24.0Oxcuzipl ¥ IEpOKCHIbl BaHAAUs, HUOOUS, TaHTana. KUCIOTHO-OCHOBHBIE 1 OKUCIUTENBHO-
BOCCTaHOBMTENbHbIE CBOMCTBA. CIOCOOBI OIY4EHUS.

25. I'mapokcuibl ¥ cou BaHaaus, HHoOwusi, Tantana. Banangatel. [TonuBanagatel. CoenMHEHUS
okcoBaHaaus. Huobatsl. TanTtanatel. OkcoranoreHupl. ['aiore HOKOMIUIEKCHI.

KucnoTHO-0CHOBHBIE U OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA. CIOCOOBI OTy4EHUS.
26. Obmas xapakrepuctuka d-2nemeHTsl VIB rpymnmel. Ctpoerune atoMoB. OKHCIUTEIBEHO-
BOCCTAHOBMTEJIbHBIE CBOWCTBA M COCOOBI MOJTYUECHHUS.

27. Okeupst xpoma (11, I, VI). x cpaBHUTENBHAS YCTOMUYNBOCTH. KHCIIOTHO-OCHOBHBIE U

OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. | [pUHIINIIBI TOTyYeHNS.

28. Oxcupl MoaubaeHa u Boibdpama (VI). [IpuHuume! nosydyenus. MisMeHeHne ycTOHYHUBOCTH,

OKHCIIUTEIBHON CIIOCOOHOCTH M KUCIIOTHOTO XapakTepa B Py OKCHJIOB XpOMa—BoJib(hpama
(VD).

29. T'unpokeuast xpoma (11, I, VI). CoctaB u ocobernHoctu crpoenus ruapokcuaa xpoma (I11).
XpoMOBBIE KUCIIOTHI. M30m0MMKNCIOTH XpoMa. KHCI0THO-OCHOBHBIE M OKUCIIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. [[pMHIMIIBI TOTy4YEeHMUS.

30. MonubaeHoBast ¥ Bosib(ppamMoBasi KHCIOTHL. Y CTOHYMBOCTb, KUCIIOTHBIE U OKUCIIUTENbHBIE
CBOMCTBA B psAy XpOMOBas—BOJIb(hpaMoBast KUCIOTHI. MI30MOJIMKUCIOTHI M F€T€PONOIMKHCIOTHI
MoJIMO/IeHa U BoJIb(pama.

31. Conu xpoma (II, III, VI) B kaTHOHHOM 1 aHMOHHOH (opmax. OKUCIUTENbHBIE CBOHCTBA
XpoMaToB U AUXpoMartoB. [IpuHIUN 1ENHCTBUSA XPOMOBOI CMECH.
32.Monu6nats! 1 Bosb(pamatsl. [Toaumonn6aaTs! 1 noimBoibhpaMaTsel. OKUCIUTETbHBIE
CBOICTBA B psAy XpOMaTbl—BOJIb(pamarsl.
34.T'anorenuast xpoma (11, I1I). I'anorenn st MmonubaeHa u Bonbdpama (VI). Knacrepusie
rajJloreHu il MoJnbieHa u BoJbppama. OKcoraaoreHuabl U JuoKcoraitorenuabl. CBOHCTBA..
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35.I1epokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KUCIOTHL. OCOOEHHOCTH
CTPOCHHUS. Y CTOMYMBOCTb U OKUCIIMTEIIBHBIE CBOMCTBA IIEPOKCOCOECIMHEHNN XpOMa.

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

CaoiicTBa pocThIX BemecTB. CrocoObl MOTydeHUs U IPUMEHEHHE.

37. Oxcuanl u tuapokeuasl mapranua (11, 11, IV, VII). KucioTHo-oCHOBHBIE 1 OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

38. Okcupl U THAPOKCUIBI TeXHEN s U peHus. CBOMCTBA U CIIOCOOBI MOJIyYEHUS.

39. Comu mapraunna (11, II1, IV). KucnoTHo-0CHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHEIE
cBoiicTBa. CriocoObl MOITy4EHUsI.

40. Maprannoas u MmaprasioBucrtas kuciotsl. Conu mapranua (VI u VII). Manranats! u
[Tepmanranatel. OKUCIUTENHHO-BOCCTAHOBUTEILHBIE CBOMCTBA B KUCIIOM, IIETIOYHON 1
HEWTpanbHOU cpenax. [IpuHIMIIBI mOTyYeHusI.

41.Comu texueuus u penust (VII). Ileprexnatsl. [leppenatsi. KucinoTHo-ocHOBHBIE 1
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUSI.

42. CBoicTBa Keje3a, KobajabTa, HUKEJIsI- BOCCTAHOBUTEILHBIE U KUCIOTHO-OCHOBHLIE.
Crpoenune aToMoB. [IpombIlIEHHBIE METO/IbI IOTY4YEHHUS JKene3a, KoOallbTa, HUKEIS.

43. Oxcuapl U THAPOKCHUIBI JKeTe3a, kobanbTa, Hukens (11, I11). KucinoTHo-ocHOBHBIE
OKHCITUTEITHFHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [IpHHITUTIBI TOTydEeHUSI.

44. Conu xene3a, kobanbra, HuKend (II u I1I). Kpucrannoruaparst. J[Boiinsie conu. CTpykTypa
0e3BoTHBIX XJIOpUA0B. OCHOBHBIE coyin. CBOMCTBA M TIOJyUYEHHE.

45.Depputsl (I11) n ux peppomarautHeie cBoiicTBa. CBOMCTBA M CIIOCOOBI TTOTYICHHUS.

46. @eppartsl (IV). OxucnurenbHbie cBOMCTBA. [IpHHITUTIBI TOTyYEHUSI.

47. CpoticTBa maTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHNE K KHCITIOPOTY, BOJOPOY,
BOJIe, KHCIIOTaM, Iiesiouam, napckoii Bojke. [Ipumenenue u cnocoObl MoTydeHusl.

48. Okcuabl U THAPOKCHUIBI PYTEHUS, OCMHUS , PO, UpUansl, nauiaaus. KucioTHO-OCHOBHbIE
Y OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpUHIIUIIBI TOJTydEHUSI.

49.KommuiekcHble coequHEHNs MIaTuHbl. KaTHOHHBIE, aHNOHHBIE U HEUTPAJIbHBIE KOMILIEKCHI
matusl (11, IV). AMMUH- 1 TMaHOKOMIIIEKCHI. [ ekcaxmopoIuIaTHHOBAs KUCIOTa U €€ COJIH.
50. O6mras xapakrepuctuka d-2OnemenToB IB rpynmbl. Ctpoenne atoMoB. OTHOIIICHHE K
KHCIIOpO1Y, BOJIE, LIesI04aM, KuciaoTtaM. PacTBopeHue 300Ta B Hapckoii Boake. CrocoObl
noObIun Meau, cepedpa u 3o50Ta. [IpumMenenne u crnocoObl MOTy4eHUs] METAJIOB.

51. Okcunbl meau u cepedpa (I, 1), 3omota (I, IIT). KucaoTHO-0CHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. OTHOLIEHHE K BOJIE, KUCIOTaM, mienovaM. [IpuHuumel
MOJTy4EHUSI.

52.I'mppoxcunsl menu (1, II), cepedpa (1, 1), 3omota (III). KucoTHO-0CHOBHBIC 1
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KHUCIOTaM, IIeJI0YaMm.
[TpyHIMIBI TOTYYEeHHUS.

53. Conu menu, cepebpa, 30510Ta (I) u conu 30m0ta (III). OxucIUTENIEHO-BOCCTAHOBUTENIBHBIE
cBolicTBa. ["asToreHOKOMIUIEKChl. AMMUH- B ITHaHOKOMILUTeKChl. Cou meaum (I1).
Kpucramnoruapatsl. Kommiekcusie coequHeHus. TeTpaxiopo3010Tas KUCIOTa U €€ COJIH.

54. O6mas xapakrepuctika d-2OnemenToB IIB rpynmnsl. Ctpoenue atoMoB. KHCI0THO-OCHOBHEBIE
Y BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BellecTB. AManbrambl. CocoObl OTyUIEeHHUS.

55. Okcunpl ¥ THAPOKCUIBI IMHKA, KaAMuUs U pTyTU. CBoiicTBa. [I[puHIMnIbI MoTydeHus.
KuciotHo-0CHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

56. Conu uuHkKa, kagMus 1 prytd. ['uapunael. KucaioTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. KoMIIeKCHbIE coequHenus. KauecTBeHHbIe peakIiMi KaTHOHOB.
57. O011as xapakTepuCTHKA f- SIeMeHTOB(JTaHTaHU Bl U akTUHUBI). [losiokeHne B
nepuoanudeckoi cucreme. CTpoeHrue aTOMOB. BaneHTHOCTb, CXOJICTBA U Pa3auyus B CBOMCTBAX
4f- u 5f-3nemeHTOB. BHYyTpeHHsIs1 NEpUOIUYHOCTD CBOMCTB. CKIIOHHOCTh K KOMILJIEKCO-
00pa3oBaHUIO.

58. Jlanmanuowt (4f-3nemeHTbl). BaneHTHOCTh, XapakTep XUMHUECKUX CBs3EeH U (POPMBI
coenuHeHU. XUMUYECKUE CBOMCTBAa MeTaoB. CriocoObI MOTydeHusI.
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59.0kcuapl ¥ THAPOKCUIBI JIarmanudos (4f-3nemenTsl). KuciioTHO-0CHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoy. CriocoObl MosydeHus.

60.Conu nanmarnuoos (4f-31eMeHTHI): TaJIOTeHU b, CYIbGUIBI, Cyab(PaThl, HUTPATHI, HUTPHIBL,
KapOuabl 1 60puabl. KHCIOTHO-OCHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIIbHbIC
cpoiictBa.llomyuenue.

61. Akmunuowi (5f-3nemMenTsI). BaneHTHOCTb, XapaKTep XMMHYECKHX CBSI3eH U (DOPMBI
coeluHeHU. XUMHUYEeCKUe cBOcTBa MeTaioB. CriocoObl MOTy4eHus.

62.0Kcuapl U THAPOKCUIBI akmunudos (Sf-3nemenTsl). KHcIIoTHO-0CHOBHBIE CBOMCTBA, X
n3MeHeHue 1o nepuoay. CriocoObl MOJTydeHHS.

63.Conu akmunudog (Sf-31€MeHTbI): TalOre€HU/Ibl, CYIbPUIbI, CYIb(aThl, HUTPAThl, HUTPUIbI,
KapOuabl 1 60puabl. KHCIIOTHO-OCHOBHBIE M OKHCIIUTEIEHO-BOCCTAHOBHUTEIHHBIE CBOMCTBA.
[Tony4enwue.

64. CoBpeMeHHbIe MTPOOIeMbl HEOPraHUYECKOW XUMHUH. MeTasoopranndeckas v
CyIpaMoOJICKYJISIpHAsT XUMUS-XUMUST MOJIEKYJISIPHBIX aHCaMOJIEH 1 MOJIEKYJISIPHBIX CBSI3EH.
[TommumoneKynsapHbIe CHCTEMBI M M UX TIoydeHue. CeJIeKTHBHOE CBSI3bIBAHUE MOJICKYIT B
CYHEpMOJICKYJIBI.

65. Hanoxumusi. Hanomatepuansl 1 HAHOTEXHOJIOTUs. YTJepoaHble HaHOTpyOku. CBolicTBa U
CIOCOOBI OJTyYEHHUSI.

5.3.4. TEMbBI KYPCOBBIX PABOT

1. ITpou3BoacTBO M XUMus Bojiopoaa. 2. [IponsBoicTBo u xumus kuciopoaa 3. [IpousBoacTBo
u xumus propa. 4. IIpousBonactBo u xumus xjaopa. 5. [I[pousBoacTBo u xumusi 6Gpoma.
6.1TpousBoacTBO u xumus ona. 7. IIpou3BoscTBo u xumus cepol. 8. [Ipou3BOACTBO U XUMUS
azora. 9. [IpousBoacTBo u xumusa okcuaoB azota. 10. [IpousBoacTBo u xumus ammuaka 11.
[TpounsBocTBO M XUMHS a30THOU KUCIOT. 12. [IpousBoacTBo u xumus docdopa. 13.
[IpousBoacTBoO 1 xuMus Mblibaka. 14. [IponsBoacTBo U xumus yriaepoaa. 15. [IpouzBoacTBo u
xuMus kpeMHus. 16. [IpousBoacTtBo u xumus ososa. 17. [Ipon3BoACTBO U XUMUA CBUHIIA. 18.
[IpousBoacTBO U XUMHMS amoMuHus. 19. [Ipon3BoACTBO U XUMUS 1IEIOYHBIX MeTauioB. 20.
[TpousBoacTBo u xumus 6epusutus. 21. [IpousBoacTBo u xumus maraus. 22. [IpousBoacTBoO 1
xuMus nuHKa. 23. [Ipou3BoacTBO M xumus xene3a . 24. [Ipou3BoacTBO U XUMUS Meld. 25.
[TpousBocTBO M XuMus cepedpa. 26. [IponsBoacTBo u Xxumus 30j0T1a. 27. XnopHas
TEXHOJIOTUSI OUMCTKH BOABL 28. [Ipon3BOICTBO M XUMHS cepHOM KUCIOTHL. 29 Kopposus
MetaiuioB. 30. OCHOBHBIE KJIaCChl HEOpraHudeckux coearHenuit. 31. Ctpoenue atoma u
KBaHTOBBIC ynciia.. 32. JKecTkocTh BOJEI.

33. IIpou3BOACTBO U XUMHMS IIEIOYHO3EMENbHBIX MeTallIoB. 34. BomopoaHas cBsizb. 35.
CBOJiCTBa BOJBI.

Kpumepuu popmuposanus oyenok (oyenusanus) ycmuo2o onpoca
YCTHBIN ompoc SABISETCS OJHHM M3 OCHOBHBIX CIIOCOOOB y4é€ra 3HaHHMK OOYYaroIIerocs o
micturunHe «OO0IIast 1 HeopraHudeckast XUMEs». Pa3BEpHYTHIN OTBET CTYJEHTA JOIDKEH IPEICTaBIATh
co00# CBSI3HOE, JIOTHYECKH TOCIIENOBATENFHOE COOOIIEHHE Ha 3aJaHHYI0 TEMY, TTOKAa3bIBaTh €ro yMEeHHe
MIPUMEHSATH OIpe/eNIeHUsI.
B pesynomame ycmmnozo onpoca 3nanus, o0yuarouiezoci OUEHUBAIOMCA HO Cledyiouiell
wKane:
3 6anna, craBuTCA, €IV 00yJArOITUICS:
1) momHO M3NaraeT U3y4YeHHBIN MaTepral, TaéT MPaBUIBLHOE ONPEIEIIEHHOE OCHOBHBIX
TIOHSTHM;
2) oOHapyXHBaeT MOHMMaHUE MaTepruala, MOXKET 000CHOBATh CBOU CYXICHUS, IPUMEHUTH
3HAHUSA Ha MPAKTUKE, IPUBECTH HEOOXOIMMBIE TPUMEPHI HE TOJIBKO 10 y4eOHUKY, HO U
CaMOCTOSTEIIbHO COCTaBJICHHEIC,
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3) wu3nmaraer Matepual MOoCNIeA0BATEILHO U MTPABUIIBHO C TOYKH 3PEHUS HOPM JIUTEPATYPHOTO
SI3BIKA.
2 fanna, craBuTCs, €ciy 00yJaromiics aéT OTBET, YAOBIETBOPAIOLUINN TEM ke TpEeOOBaHMSIM,
41O ¥ JUIs Oasa «3», HO Tormyckaer 1-2 ommoOKu, KOTOPBIC CaM K€ HCIIPaBISIET, U 1-2 HemouéTa B
MOCJIEIOBATEIbHOCTH U SI3bIKOBOM O(hOPMIICHUHU H3J1araeMoro.
1 6ann, ctaBuTCS, €Ciiu 00yYaroIUiics 00OHAPYKUBAET 3HAHUE U TIOHUMAHHE OCHOBHBIX
MOJIOKEHHUIM TaHHOM TEMBI, HO:
1) wum3;maraer Matepual HEMOJHO U J0MYCKAaeT HETOYHOCTH B ONPEICICHUN TTOHITUH;
2) He yMeeT I0CTaTOYHO ITyOOKO U JOKa3aTeIbHO 00OCHOBATH CBOM CYXKIICHHS M IIPUBECTH
CBOU IIPUMEPHI;
3) wu3IaraeT Matepuall HEMOCAeAOBATEILHO U JOMYCKAET OMIUOKY B SI3bIKOBOM O(OPMIICHUU
M37IaraeMoro.
0 6annos, CraBuTCs, €CIIM O0YUAIOIIUIICS OOHAPYKUBACT He3HAHUE OOJIBIICH YacTH
COOTBETCTBYIOIIIETO pa3jielia u3y4yaeMoro MaTepraa, JomycKaeT OIMOK: B (POPMYIUPOBKE.
bamisr «3», «2», «1» MOTYT CTaBUThCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32
paCCpe)IOTO‘IeHHLIﬁ BO BpEMCHH, T.C. 3@ CYMMY OTBCTOB, JaHHBIX CTYJICHTOM Ha MPOTAKCHUU 3aHATUA

Kpumepuu opmuposanus oyenok no 3aoanuam 0asa camocmoamenabHoll padomot cmyoeHma
(munoebvie 3a0auu):

«omauynoy (3 Oamna) - oOyJaromuics MOKa3al TIyOOKHe 3HAHUS MaTeprasa IO IMOCTaBICHHBIM
BOIPOCaM, TPAaMOTHO, JIOTHYHO €ro M3Jaraer, CTPYKTYPHUPOBAI U Jie-TAIM3UpOoBall HH(popMaIuio, n3berast
MPOCTOr0 TMOBTOPeHUsT MH(GOPMAaMK M3 TeKCTa, MH(GOpPMAIMS NpPE/I-CTaBlIeHa B NepepaboTaHHOM BHJIE.
CB00OIHO UCTIONB3YET HEOOXOIMMbIE (POPMYITBI TIPU PELICHUH 337134,

«xopoutoy (2 Oamna) - oOyJaromumics TBEPAO 3HAST MaTephal, TPAMOTHO €ro Hu3jaraer, He
JIOIYCKAEeT CyNIeCTBEHHBIX HETOUHOCTEH B TIpoIecce PEIICHHS 3a/1aY;

«yoosnemsopumenvroy (l6amn) - oOy-darommiics WMeeT 3HAaHUS OCHOBHOTO MarepHajia TIIo
MOCTABJICHHBIM BOIPOCAaM, HO HE YCBOMJI €ro JIETalleH, JIOMYCKAeT OT/eJIbHbIC HETOYHOCTH TIPH PEUICHUH
3ajay;

«Heyoosiemeopumenvhoy (MeHee 1 0auioB) — OOYYAIONMIACS OMMyCKaeT TPyOble OMMOKH B
OTBETE HA MOCTABIICHHBIE BOIIPOCHI U ITPU PEILICHUH 337184

Kpumepuu oyenku évinonnenus 1a60pamopusix paoom:

«omauunoy ( 4 6amna) CTaBUTCS, €CTM BHIIIOJHEHBI BCE TPEOOBAaHWS K HAIMCAHUIO W 3aIINATE
pedepara: obo3HaueHa mpobiemMa u 000OCHOBaHA €€ aKTyallbHOCTh, CAeTaH KPATKW aHAIU3 Pa3IMIHbIX
TOYEK 3pEeHHs Ha paccMaTpHBaeMyl0 NpoOJIeMy M JIOTUYHO W3JI0KEHa COOCTBEHHAsl ITO3MIHS,
chopMyIHpPOBaHBI BBIBOMIBI, TEMA PACKPHITA MOIHOCTHIO, BBIAEPIKaH 00BEM, COONIONEHBI TPEOOBAHUS K
BHEUIHEMY O(OPMIICHUIO, JaHBI NPABHJIBHBIE OTBETHI HA JIONOJHHUTEIbHBIE BOHpOCH. OOydarommiics
NPOSBUJI WHHIMATHBY, TBOPYECKHH ITOJXOM, CIIOCOOHOCTh K BBHIMOJHEHHIO CIIOXKHBIX 33/IaHHH,
OpraHu3allMOHHBIE  crnocoOHocTH. OTMeyaeTcs  CHOCOOHOCTh K IMyONWYHOH  KOMMYHHKAIHH.
JlokymMeHTaus rmpeacTaBieHa B cpok. [loaHocThio oopmiteHa B COOTBETCTBHU C TPEOOBAHHSIMH

«xopouwioy (36anna) — BHITTOTHEHB OCHOBHEIE TPEOOBAHMS K pedepaTy U ero 3allruTe BHITOTHEHEI,
HO TIPH 3TOM JOMYyIICHBI HENOYETH. B WacTHOCTH, MMEIOTCS HETOYHOCTH B HW3JIOKEHUH MaTepHala;
OTCYTCTBYET JIOTHUECKas ITOCIIEI0BATEIFHOCTh B CYXK/IGHUSAX; HE BBIIEPkKaH 00bEM pedepaTa; nmeroTcs
yrnymeHuss B oOpMIICHHH; Ha JIOTOJHHUTEIbHBIE BOMPOCHI TPH 3aIIUTE JAHBI HEMOJHBIE OTBETHI.
OOyuaromuiics AOCTaTOYHO IIOJHO, HO 0€3 WHULMATHBBL M TBOPYECKUX HAXOAOK BBIIOIHUII
BO3JIO)KEHHBIE HAa HEro 3ajaud. JIoOKyMeHTammus NpencTaBieHa JOCTATOYHO MOJHO W B CPOK, HO C
HEKOTOPBIMH HETOPaOOTKaMu

«yoosnemeopumenvHoy (2 Oanna) — UMEIOTCA CYLIECTBEHHBIE OTCTYIUICHHS OT TPeOOBaHUH K
pedepupoBanuio. B yacTHOCTH, TeMa OCBEIEHA JIMIIb YaCTUYHO; JOMYIIEHBl (paKTHYeCKue OUIMOKH B
cofiep>kaHuM pedpepaTa MM IIPU OTBETE HA JOMOJIHHUTEIBHBIE BOIPOCHI;, BO BPEMS 3aIIUTHl OTCYTCTBYET
BbIBOA. OOyyaromMiCs BBIIOJHWI OONBIIYI0 YacTh BO3JIOKEHHOM Ha Hero paOoTel. JlomyrieHs!
CYIIECTBEHHBIE OTCTYyIUIEHHUS. JlOKyMeHTalusl ciaHa cO 3HAUYMUTENbHBIM OIo3JaHueM (Oojee Heenu).
OTcyTCTBYIOT OTAENBHBIE ()PArMEHTHI.
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«HeyoosnemsopumenvHoy (MeHee 2 0aioB) — Tema pedepara HE pacKpbiTa, OOHAPYKUBACTCS
CYIIIECTBEHHOE HEMOHUMaHue MpobsieMbl. OOydaromuiicss He BBITONIHUI CBOW 334y WM BBITTOJHHIT
JIMIIE OT/EbHBIC HECYIIICCTBEHHBIC TOpyUeHus. JIOKyMeHTaIusA He caaHa.

5.2. Oyenounsvie mamepuanst 015 pydescrnozo KOHmpoas. Pyoedichvlil KoHmpoab OCYIIECTRISIETCS
no Oojee WIM MEHEEe CaMOCTOATEIbHBIM pasferaM — y4eOHBIM MOIYJSIM Kypca M TPOBOAUTCA II0
OKOHUaHMHM HW3y4YEHHsS Marepuana MOAYJsS B 3apaHec YCTAaHOBJICHHOE BpeMs. PyOeXHBIH KOHTPOJb
MIPOBOAMTCS C IIENBIO OMPE/EeTICHUs] KauecTBa YCBOCHHS MaTeprana y4eOHOro MoayJs B 1ieioM. B Teuenue
ceMecTpa MPOBOANTCS. MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA N0 ZDAPUKY.

B kauectBe popm pyOEKHOrO KOHTPOJSI MOKHO HCIIONIB30BAaTh TECTHPOBaHUE (MMCHbMEHHOE TN
KOMITBIOTEpHOE), TPOBEACHIE KOUIOKBUYMa MJIM KOHTPOJBHBIX Pa0oT. BeimonHsieMbie paOOTHI JOJHKHBI
XpaHUThCS Ha Kadeape TeUeHWH ydeOHOro rojia W Mo TPeOOBAHMIO TPENOCTABISTHCS B YIIpaBJICHHE
KOHTpOJIi KadecTBa. Ha pyOeKHBIE KOHTPOJBHBIE MEPONPHUSTHS PEKOMEHAYETCS BBIHOCUTH BECh
MPOrpaMMHBII MaTeprall (Bce pa3Jielibl) MO AUCIUITIHHE.

Kpumepuu gpopmuposanusn ouenox no KOHmMpoIbHLIM MOYKAM (KOHMPObHbBIE PADOMbL; KOJUIOKGUYM)

(7 OamtoB) - craBuTcs 3a palOTy, BBINOJHEHHYIO MOJHOCTHIO 0€3 OMIMOOK M HEIOYETOR;
OOydarommiicsi JIEMOHCTPUPYET 3HAHHE TEOPETUUECKOr0 M MPAKTHYECKOrO0 MaTephana Mo TeMme
npakTudeckoit padboTsl, pemreHo 100% 3amag;

(5 6amma) — craBuTcsa 3a paboTy, BBITOJHEHHYIO TONHOCTBIO, HO TPH HAJMYWNU B HEl He Oonee
OJIHOH HerpyOo# OmmOKKM U OIHOro Hezouera, He Oosee Tpex HemoderoB. OOYYarOmUics TEeMOHCTPUPYET
3HAaHWE TEOPETUYECKOro M MPaKTHYSCKOrO Marephana MO0 TeMe IPAKTHUeCKOW padoThl, JOIycKas
HE3HAUNTENTbHBIC HETOYHOCTH MPH PEIIeHIH 3a1ad, pemreHo 70% 3amay;

(3 Gasa) — cTaBUTCS 3a paboTy, eciy OakajaaBp MPABUIILHO BBITIOIHUII HEe MeHee 2/3 Bcel padoThl
WK JIOMYCTHI He Ooliee OomHON TpyOOH OmmMOKHM W JIBYX HEIOYETOB, HE 0Oojiee OMHOW TpyOOi W OmHOU
HerpyOo#t ommOKu, He 6oiiee TpeX HErpyObIX OIMMOOK, OAHOHM HerpyOoi. OOydaronuiics 3aTpyIHIETCS C
MIPaBUIIbHON OIEHKOW MPEIOKEHHOM 33/1a4H, TAaeT HEeMOJHbIA OTBET, pemeHo 55% 3amayq

(meHee 3 OGaIOB) — CTaBUTCA 3a PadOTy, €CITM YMCIIO OMMMOOK M HETOYETOB IPEBBHICHIIO HOPMY IS
OLICHKK 3 WJIM TNPAaBUJILHO BBIMOIHEHO MeHee 2/3 Bcel paborhl. OOydaroIIMiiCs aeT HEBEPHYIO OLCHKY
cuTtyanuy, perreno mexee 50 % 3amaq.

Kpumepuu gpopmuposanus oyenok no mecmosgvim 3a0aHUAM:

(3 Oamma) — momydaroT oOydJaromruecss ¢ TMPaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Bermonmaero 100 % mpemiokeHHBIX TECTOBBIX BOITPOCOB;

(26amma) — momydator oOydaromiyiecs C IPABHIIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 80 —99 % ot obrmiero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momydaroT oOydJaromruecss ¢ MPaBHIBHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC
Borpocsl — 60 —79% ot of1iero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amm) — momyyaroT oOydJaronrecs MPAaBIIIbHBIM KOTUYECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI
— meHee 40-59 % ot obmero oobema 3a1aHHBIX TECTOBBIX BOIIPOCOB.

1.1. Ouyenounvie mamepuanvl 0151 RPOMENCYMOYHOU ammecmayuu. Llenvio npomesricymounsix
ammecmayuii 0 TUCIMIUIMHE SIBJISIETCS OLICHKa KayeCTBa OCBOCHHUS AUCLHUILIMHBI 00yJIarOLIMHUCS.

[IpomexyTodynas arrectanys NpeaHa3HaueHa Uil OObEKTUBHOIO MOATBEPKACHHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3YJIbTATOB OOYYEHHs IOCIIE 3aBEepIUIEHHs M3YyYeHHS OUCHUILTUHBL OCYIIECTBISETCS B
KOHIIE CEeMEeCTpa U MPEACTaBIsIET cO00M UTOrOBYIO OLICHKY 3HAHWH M0 JUCLUUILIMHE B BUJE IPOBEACHUS
9K3aMeHa.

[IpomexyTodHas arrecTanysi MOXKET IMPOBOAUTHCS B YCTHOH, NMCbMEHHOU ¢opme, U B (opme
TectupoBaHua. Ha npoMexyTouHyto aTTectanuio orBogurcs 10 30 6asos.

Kpumepuu popmupoganusn ouenok no npomesxncymounoi ammecmayuu:

«omauunoy» (23 GaJUIOB) — MONMY4al0T OOydaromuecs, KOTOpble CBOOOAHO OPHEHTHPYIOTCS B
MaTepuale U 0TBe4aroT 0e3 3arpyaHeHuid. OOydaromuiicst cioco0eH K BBITOIHEHUIO CIOXKHBIX 3alaHuH,
MOCTaHOBKE Liened W BbIOOpe myTell mx peanuzanmu. PaboTa BbIMOMHEHA HONMHOCTHIO Oe3 OMIMOOK,
peuteno 100% 3anay;
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«xopowo» (17 0amioB) — TONYYarOT OOydYarOIIUECs, KOTOPbIE OTHOCHTEIBHO IIOJTHO
OPUCHTHUPYIOTCS B MaTepualie, OTBEUArOT 0e3 3aTpyqHCHHI, JOMYCKAlOT HE3HAYUTEIbHOE KOIMYECTBO
ommoOok. OOy4aromuiics crocoO0eH K BBITOJIHEHUIO CIOKHBIX 3a/aHui. PaboTa BBINONHEHA MMOJHOCTHIO,
HO MMEIOTCS He Ooliee OJHOH HerpyOod OIMOKM M ONHOro Hemodera, He Oojiee TpeX HEJ0YETOB.
JomyckaroTcst He3HaYUTENbHBIE HETOYHOCTH TIPU PEIIeHUN 3a1a4, pemeHo 70% 3amay;

«yooesremeopumenvro» (12 0amioB) — MOIY4ArOT OOydarolMecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBCHb BIIQJICHUSI MaTepuaiioM. B mpoliecce oTBeTa Ha 3K3aMEHE JIOMYCKAIOTCS OLIMOKH U
3aTpyIHEHUsl MPH HM3JI0KEHWU Mmarepuana. OOydaromuiics mpaBUIBHO BBHIONHUI HE MeHee 2/3 Bcei
paboThl WK JOMYCTHII He Oojiee OJHOM rpy0oii ommOKKM M JABYX HEIOYETOB, HE OoJjiee OAHOMN TpyOor U
ofHOH HerpyOoi ommOku, He Oonee Tpex HerpyObix omHOOK, OMHON HerpyOol. OOyuarommuiics
3aTPYAHSIETCS C MPAaBWIBHON OIEHKOM MPEUIOKECHHOW 3a/ayd, JAeT HEMONHBIM OTBeT, pemeHo 55%
3a1ad;

«Heyooesiemeopumensro» (MeHee 12 0auioB) — MONy4arOT 00yJarOIIMecs, KOTOPBIC JIOMYCKAIOT
3HaYHUTENbHbIe OMMOKK. OOyJaroIMiics UMeeT JHUIb HaYallbHYIO CTElleHb OPUEHTalluu B MaTepuaie. B
paboTe 4ncIio OMMOOK U HEOYETOB MPEBBICHIIO HOPMY JUIS OLEHKH 3 WM TIPaBUIIBHO BBIIIOJIHEHO MEHEe
2/3 Bceit paboThl. OOy4YarONIUICS TaeT HEBEPHYIO OLIEHKY CUTYallnu, peiieHo MmeHnee 50% 3amay.

Ienvto npomercymounvix ammecmayuil 10 TACHUIUIMHE SIBJISETCSA OLEHKA Ka4eCTBa OCBOEHUS
TUCITUTIIFHBI 00yJarOIIAMHUCS.

Kpumepuu oyenku kauecmea oceoenus OUCUUNIUHDL

Oyenka «omauunon— om 91 oo 100 6annoe — Teoperndeckoe conepkaHue Kypca 0CBOSHO
MOJTHOCTHIO, 0€3 TPo0eNoB, HEOOXOAUMBIC IPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM MaTEpHAIOM
chopmupoBaHbl. Bee nmpexycMoTpeHHbBIE TPOrpaMMoii 00ydeHns yaeOHbIe 3aJaHUs BEITOTHEHEI,
KauecTBO WX BBITIOHEHUS OLIEHEHO YHCIIOM 0auioB, OJM3KUM K MakcuMaibHOMY. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET IIyOOKHe 3HAHUS MPEAyCMOTPEHHOT 0 IIPOTrPaMMOi MaTepuana, yMeeT 9eTKO,
JTAKOHWYHO U JIOTUYECKHU MOCTIEOBATENFHO OTBEUATh Ha ITOCTABIICHHBIE BOIIPOCH.

Oyenka «xopoutoy —om 81 0o 90 6annoe — TeopeTUIecKoe copepkaHne Kypca OCBOCHO,
HEO0OXOIMMBIC TTPAKTHICCKIE HABBIKK PabOTHI C(hOPMHUPOBAHEI, BHITIOTHEHHEIC YICOHBIC 3 TaHUSI
cofiepaT He3HauuTenbHbIe OmMOKU. Ha skx3aMeHe CTyeHT JeMOHCTPUPYET TBEPI0e 3HAHUSI OCHOBHOTO
(IporpaMMHOr0) MaTepraja, yMeeT 9eTKO, TPaMOTHO, O€3 CYIIEeCTBEHHBIX HETOUHOCTEH OTBEUATh Ha
MTOCTaBJICHHBIE BOIIPOCHIL.

Ouyenka «yoosnemeopumenvno» — om 61 0o 80 6annoe — TeopeTHdecKoe coaepKaHue Kypca
OCBOGHO HE TIIOJHOCTBI0, HEOOXOAWMEIE TMPAKTUYECKWe HAaBBIKM pabOTHl CPOPMHPOBAHBI HYACTHYHO,
BBITIOJTHEHHbIE y4eOHBbIe 3aJjaHusl cofepykar TrpyOsie ommOku. Ha sk3ameHe CTYIeHT JEMOHCTPHPYET
3HaHHWE TOIIBKO OCHOBHOTO MaTepuaja, OTBETHI COJIepPKaT HETOYHOCTH, ciIabo apryMEeHTHpPOBAaHBI,
HapyIlleHa TI0CIeIOBATENHHOCTh H3IOKEHHUS MaTepraia

Ouyenka «neyoosnemeopumensvhoy — om 36 0o 60 6annoe — TeopeTndecKoe coaepKaHue Kypca
HE OCBOCHO, HEOOXOIMMBIE MPAKTUYECKNE HABBIKU paboThl HE COPMHUPOBAHBI, BHITOIHEHHBIE YIeOHbBIC
3alaHus CONlepKaT rpyOble OMMOKH, JONMOJHUTENbHAS CaMOCTOATEIbHAs paboTa Hax MaTepuaioM Kypca
HE TPUBEAET K CYIIECTBEHHOMY ITOBBIIIEHUIO KadecTBa BBIIONHEHUS Y4eOHBIX 3amaHuii. Ha sk3amene
CTYIEHT JIEMOHCTPUPYET HE3HAaHWE 3HAYUTENbHON YacTH MPOrpaMMHOIO MaTepuaia, CYIIEeCTBEHHBIS
omuOKH B OTBETaX Ha BOMPOCHl, HEYMEHHE OpPHUEHTHPOBAThCS B MaTepraje, He3HAHHE OCHOBHBIX
TIOHSITUHA TUCIIATUTHHEL

Taxum 06p330M, BBIITOJITHCHHUEC THUIIOBBIX 3a,[[aHHﬁ, NpeACTAaBJICHHBIX B pa3aciic 5 «OI.IeHO‘iHBIe
Marepualibl JJisl TCKYHICro Hu py66)KHOl"O KOHTpPOJIA YCIICBACMOCTHU H HpOMe)KyTO‘iHOﬁ aTTeCTalln)
MO3BOIIUT 00ECIEYUTh CIIOCOOHOCTh KPUTHUYCCKU OLICHUBATH NPCAIAracMbIC BApHUAHTHI YIIPABJICHUYCCKUX
peI_HCHI/Iﬁ nu pa3paGaTHBaTL 1 00OCHOBEIBATh NpEeAIOKCHUA II0 UX COBCPUICHCTBOBAHUIO C YYCTOM
KPpUTCPUCB COHHaHLHO-SKOHOMI/I‘IeCKOﬁ 3(1)(1)GKTI/IBHOCTI/I, PUCKOB W  BO3MOXHBIX  COLIMAJIBHO-
OKOHOMHNYECCKHX HOCHG,Z[CTBI/Iﬁ " HAITPpaBJICHO Ha q)OpMI/IPOBaHI/Ie KOMHC’TGHHHﬁ.

Tunoseie 3amanus, obecneunBaroniye QopmupoBanue kommereHiuit OITK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1 nipencraBieHbl B TabauIe 7

|Pe3yﬂbmambt o00yueHusn | Koo u naumenosanue | Ocnognple noxazamenu oyeHKU | Buo oyenounozo
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(Komnemenyuu) UHOUKAMOPO8 pe3yibmamos 00yuenus Mmamepuana,
docmudicenun obecneuugaroujue
KomnemeHnuuu d)opmupoeauue
KomnemeHnuuu
OIIK-1 Cnocoben OIIK-1.1. 3HATh: METOJBI BBISABIICHHS | THIIOBBIC OLICHOYHbIC
aHATM3UPOBATH U CucremarusupyeT i | bopMyTUpOBaHUS ;‘f:;gfgi‘zpﬁ’;
MHTEPIIPETUPOBATh | aHANM3UPYET AKTyaJIbHBIX HAYUHBIX | 0 hon 5.1,
pe3yJIbTaThl PE3yNbTATHI npo0JIeM B 00J1aCTH XUMUH | rymopgre TecToBBIC
XUMHYECKUX XUMHAUCCKIX YMerb: BeinosHeHue padoT | sapauus  (pazden
SKCIIEPUMEHTOB, YKCIICPUMEHTOB, 0 HOMCKY DKOHOMUYHBIX U | 3.1.);
Ha6JHOJIerH71 Hu HaGTIOICHHiA, 3¢ pexTUBHBIX METOIOB E‘E’CP;MGPHW TEMBI
M3MEpeHU I W3MepenHii, a Take | MPOM3BOJICTBA (pasoer 5.2);
pe3yIbTaThl HaHOCTPYKTYPHPOBaHHBIX THUIIOBBIE OLICHOYHbIE
PACYETOB CBOMCTR KOMITO3UITHOHHBIX MaTepHabl K
BeIeCT 1 MaTEpHANOB  C  3aJAHHBIMH ;K;a]Msz gp.aédjeﬂj )
CBOWCTBAMH wIeds 9e3i Ly 030
MaTepuaioB
Baaners: Ornpenenenue
COOTBETCTBUSA
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITHOHHBIX
MaTepuajioB C  HOBBIMH
CBOWCTBAMH TEXHUYECKOMY
3aJlaHn0; AHaIW3 TPUYUH
HECOOTBETCTBUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuajioB  TPeOOBAHUSM
noTpeburenss u pazpaboTka
MpEI0KEHUN o ux
PEyNPEXICHUIO u
yCTPaHEHHIO
OIIK-1.2. 3natb: CTangapTsl, Tunosele OLEHOYHBIE
IIpennaraer MIOJIOXKCHHUS, UHCTPYKITUH U ?g:;gfgi‘;pig
UHTEPIIPETALNIO APYTHe pyKOBOAIINE (pasoen 5.1.
pe3yIbTaToOB MaTepHalpl o THUIIOBBIC TECTOBbIC
COGCTRCHHBIX TEXHOJIOTHYECKOH 3afaHus  (pasoer
MOJrOTOBKE IMPOM3BOJICTBA 5.1);
JKCTICPUMEHTOB 1 YMeThb: aHAIM3UPOBATh TIpUMCPHBIC TCMBI
PactcTHoO- MOJIy4YeHHBIE PE3YAbTAThl U 32:;3 den 5.2);
TCOPETHHCCKUX ONPENENIATh ONTHUMAIBHBIC | 1pmopbie omeHOUHbIE
pabor ¢ TEXHOJIOTHYCCKHUC MaTepHalbl K
MCIIOJIb30BaHHEM HapamMeTphl mporecca dK3aMeHy (pazoern
TEOPETUYECKUX npousBozacTea Biagers: 3.3.1;5.3.2;5.3.3)
OCHOB HaBbIKAaMU MPOBEACHUS

TPAAULIUOHHBIX U
HOBBIX pa3acjioB
XHUMHNHN

OKCIICPUMCHTA 110 3aJJaHHOM
MCTOOUKE

OIIK-1.3.
dopmynupyer
3aKJI0YECHUS U

3HATE:
YMmerhb: CoCcTaBIATh
OTMCAHUs TPOBOIUMBIX

THIoBbIE OIIEHOYHBIE
MaTepHabl s
YCTHOT'O O1poca
(pazoen 5.1.
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BBIBO/JBbI I1O
pe3ysibTaTtaM aHalin3a

HUCCIIEIOBAHUN U
AHAJIM3UPOBATH UX

THUITOBBIE TECTOBBIE
3amaHus  (pazoen
5.1.);

JTUTEePATyPHBIX PE3YIbTATHI HpHMepHbie TeMbI
TTAHHBIX, Bananers: HaBbIKaMH soce
COOCTBEHHBIX 0hOpMIICHHSI JIOKATLHOM (pazoen 5.2);
IKCIEPUMEHTAIBHBIX | JOKYMEHTAIUH 110 TIOJI00PY | THIOBBIC OLCHOYHBIC
¥ pacueTHO- TEXHOJIOTUIECKUX MATCPHAIIBI K
TEOPETUICCKUX PabOT | MapaMeTpoB zK;a]Msz gpa?;”j,
. 3.1;5.3.2.: 5.3.3)
XUMHYECKON
HaTPaBICHHOCTH
OIIK-2 Cnocoben OIIK-2.1. PaGotaer ¢ | 3HaTh: W TIOHWMATH POJH | THIIOBBIC OLECHOYHEIC
MIPOBOJIUTH C XUMHUYECKUMHI XAMHYECKUX  CHUCTeM B | MaTCpHaibl JUIi
COOITIO/ICHIEM COBPEMEHHBIX YETHOTo arpoca
HOPM TEXHUKH BOTECTRAMI © UCCIICIOBAHUSX KaK f;f::;eﬁicmme
0e30IMacHOCTH coOmoAICHIEM HODM MOBBIIIEHHBIX HCTOYHUKOB | 3amanus (pazoen
XHUMHYECKHI TCXHHUKH KPAaTKOBPEMEHHBIX 5.1.);
IKCIIEPUMEHT, 0€e30MacHOCTH aBapHﬁHBIX u | IPUMEPHBIC TEMBI
BKJIFOUAsi CHHTE3, JIOJITOBPEMEHHBIX 3;9053 den 5.2);
aHaM3, U3y4e- CUCTEMAaTHICCKUX THIIOBBIE OI[EHOYHbIE
HUE CTPYKTYPBI BO3/ICHCTBUI Ha YEIOBEKA M | mMaTepHalbl K
CBOIICTB OKPYKAFOIIYIO CPEy; dK3aMeHy (paszoei
BEIIECTB U OCHOBHBIC HOPMBI TeXHHUKH | °-3-173-3.2./5.3.3.)
MaTepHalioB, 0€301acHOCTH MpU padboTe B
HCCIIeIOBAHKE 1a00paTOPHBIX YCIOBUSX;
HPOLIECCOB C UX CIIOCOOBI 3aIATHI
ydacTuem NepcoHana OT BO3MOMKHBIX
MOCIEACTBUI  XMMHUYECKUX
aBapuii B J1abOPaTOPHBIX
YCIOBUSAX
YMerh: OILIEHUBATH
MOCIIEJICTBUSL  BO3JICHCTBUS
HAa  YEJIOBEKAa  BPEIHBIX,
OTACHbIX U TOPAXAIOIIUX
dbakTopoB
Baaners: HaBBIKAMU
paboThl € XUMHUYECKUMU
peaKTUBaMu u
buU3NYECKUMHU YCTaHOBKaMHU
¢  coOmoaeHueM  HOpPM
TexHuku 6e3onacHoctu (Th)
U TpeOOBaHUU  OXpaHBI
Tpyaa (OT) B
71a00PAaTOPHBIX YCTOBUSIX
OIIK-6 Cniocoben OIIK-6.1. 3HATh: HOpMBI | THroBbIe OneHOYHBIC
HPEACTABJIATD ITpexncrapnser COBPEMEHHOTO  pyccKoro | MAarepHaibluii
o~ YCTHOI'O Oompoca
pE3ynbTaThl CBOCH pe3ynbTaThl paboTsl B | THTCPATYPHOTO ASBIKA, | as0en 5.1.
paboTBI B yCTHOH M | pyye  oruera 1o OCHOBHBIC TIONOMKEHUA | tymopere TecToBIe
MUCBMEHHOI (hopme CTaHApTHOI hopMe (yHKIHOHAIBHON ;a}lal.{l/lﬂ (pazoen
CTHJIUCTUKH, npaBuia | 3.1.);

B COOTBETCTBHH C

MPUMEPHBIC TCMbI
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HOpMaMH U
[IpaBUJIaAMHU,
IIPUHATBIMU B
npodeccnoHATEHOM
cooO1ecTBe

MMOATOTOBKHA PCUYH

Ymers: aHAJIM3UPOBATh
peub B HOPMAaTUBHOM
acCIICKTeE, I10JI30BAThCS
UH(POPMATUBHO-

CIIPaBOYHOW  JIMTEPATYPOH,
OpPraHNU30BBIBATh CBOIO
peYEByIO JeSATEIbHOCTD
aJICKBaTHO CUTYaLUsIM

OOIIIEHNST B COOTBETCTBUU C
JUTEPATYPHOU HOPMOM

Baaners: HaBBIKAMH
MPOIYIHPOBAHUS B
COOTBETCTBUM c
JUTEPATYPHOUI HOPMOU
TOYHOMH, JIOTUYHOM,

BBIDA3UTEIBHON  peun B
YCTHOM W MUCBMEHHOMH

dbopmax npu
CaMOCTOSITEIBHOM PEeLIeHUN
KOHKPETHOU

KOMMYHHKaTHBHOﬁ 3aga4du

acce
(pazoen 5.2);
THUITOBBIE OLIEHOYHBIE
MaTepHaIbl K
9K3aMeHy (pazodern
5.3.1;532.,;5.33.)

Takum 00pa3oM, BBITIOJHEHHWE THIIOBBIX 3aJaHHWK, MPEACTABICHHBIX B pazaene S

((OHCHO‘IHBIC MaTcpuraibl

MIPOMEXYTOUHON aTTECTALIUN»

JUISE  TEKYIIETO H PYOSKHOTO KOHTPOJIA YCIIEBAGMOCTH U
MO3BOJIUT 00ECIIEUUTh CIOCOOHOCTh HCIIOJB30BaTh CHUCTEMY

q)YHI[aMeHTaIIBHBIX XAMHYSCKUX ITOHATHH Ipru MNOPOBEACHHU XHUMHUUYCCKOTO OJSKCIICPUMEHTA C
HCIIOJIb30BaAHHEM OCHOBHBIX AaHAaJIUTHYCCKHUX METOJOB C CO6J'IIOI[€HI/ICM HOPM TCXHHUKHU
0e30I1acHOCTH M 0€30IMacHOro O6paH_[CHI/I$I C XMMHYCCKHMMH Marc€puajlaMu, a TAaKXKC aHallu3y

IMOJIYYCHHBIX PE3YyJIbTaTOB

7 Y4eOHO-MeTOoAMUYeCKOe oOecredeHue TMCHUIIMHBI (MOILYJIs1).

7.1. OcHOBHas JUTEpaTypa

1. Pocun N.B., Tomuna JI.ZI. OGmiast u Heoprannueckas xumusi. CoBpeMeHHBIN Kypc. Yueo.
nocobue s 6akanaBpos u crneruamctoB.M.: KHOPYC. -2012. 1338c.
2. Tpetpsaxos FO./]. Heoprannueckas xumus. B 3-x T. M.: «Akanemus», 2004. T. 1- 240c, T.2. -

368c.

3. AxmeroB H.C. O6mas u Heopranndeckas xumus. M.: B, 2004. 743c.
4.KopxykoB M.H. O0mmas u Heopranuueckas xumus.-M.: UHOPA.2004.-512c.
5.1paiisep /., Otkune I1. Heoprannueckas xumus. B 2-x T. 2004. T.1.-679c¢, T.2.-486c¢..
6.Kouxapos JK.A. Heoprannueckast Xumusi B ypaBHEHHSIX peakiuii. YuebHoe nocodue
«donymeno YMO 1o ki1accu4eckoMy YHUBEPCUTETCKOMY 00pa30BaHUIO» ISl CTY/IEHTOB.
N3n-so « ®EHUKCy», PoctoB —Ha Jlony, 2017 r. 350c.

7.2. lonoTHUTEJIBbHAS JTUTEPATYPa

7. Tmanka H.JI. O6uas xumus. YueGHuk s 6akanaspos.—M.: FOPAWT, 2012. —898c.

7.3. llepuoauyeckue u3IaHus
8. XypHan HeopraHMueCcKON XUMUU

9.Xypnan Xumusi. Metouka npenoaaBaHusi XMMUH

10.Xypnan Xumus B mKoJse
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11. Koukapos XK. A. [IpOTOHHO-MOHHBII METO/ COCTABIEHUS YPABHEHUM OKUCIUTEIBHO-
BOCCTaHOBHTENbHBIX peakiuil. XKXypu. Xumus/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. KoukapoB XK. A. YpaBHEHMsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMN:
MeTo1 IpOTOHHO-KUCIOPOAHOTO Oananca u kiaccudukanus OBP// Haya-meron. XKypH.
«Xumug B [koney», 2007, Ne9. C.44-47.
13.KoukapoB XK.A. @opMupoBaHue 3HaHUN O peaKIUsIX HOHHOIO 0OMEHa B BOJIHBIX PaCTBOPAx
/I Kypu. Xumus B lllkomne. 2005, Ne10. C.16-22.
14.Kouxkapos X.A. Peakmuu noHHOro oOMeHa B BOJIHBIX pacTBopax // Hayd.-meto. xKypH.
«Xumus B mkone» 2007 r. Ne2. C. 35-37.
15. KoukapoB XK. A. Knaccudukaius OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIINIl B
HEOpraHMYecKoi XuMuU. Martepuaiibl MeXIyHapOAHOU Hay4-Tpak. KoH(. «IHOBallmOHHbIE
TEXHOJIOTUU B MPOU3BOJICTBE, HAyKe U 0O0pazoBanum» I'po3uslii, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchl
1. KoMIUIEeKT OMOPHBIX CXEM-KOHCIIEKTOB 110 TEMaM: dJICKTPOJMTHUECKAs TUCCOITUAIINS;
KHCJIOTBI, OCHOBaHUSI, aM(POTEpHBIE THAPOKCHIBI, COJIM KaK AIIEKTPOJIUTHI;, PEaKIINH HOHHOTO
obmena http://dissociation.nm.ru/
2.Kputepun npoTeKaHusi OKUCINTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHA: METOIIUECKas
paspaboTka /i mpernoaaBateneit xumun http://som.fio.ru/item.aspid=10004859
3.Anumanuu no xumuH http://som.fio.ru/items.aspid=10001380
4.IlonyasipHasi 6M6IMOTEKA XUMHYECKHUX 3J1eMeHTOB .VcTopust OTKpbITUS, HU3NYECKUE
cBOMcCTBA AeMeHTOB . http://www.n-t.org/ri/ps
5.00yuaromasi SHUMKIONeAUsi: XuMus . TeopeTrnueckre OCHOBBI 00IIel, HEOPTraHUIECKON 1
OpraHMYeCcKON XUMUH, TECTHI, CIIPABOYHbIE MaTepUaIbl.
http://www.informika.ru/text/database/chemy/START.html
6.becniaTHBII Kypce XUMHM . DJEKTPOHHBIM YIeOHHK IO OOIICH M HEOPTAaHUYECKOW XUMUU:
TEOPETUYECKUE OCHOBBI, O0JIBIIIOE KOJTUYECTBO 3324 C PEIICHUSIMU, CIIPABOYHbIE MaTepUAIIbI,
JOMAIlTHUE 33JaHNs, PEKOMEHJAINH K 3K3aMeHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITast XuMHs. Y4eOHOE TocoOre 1Mo XUMHH, cojeprKaliee 0a30BbIi U TOTIOJTHUTEIbHBIN
MaTepua, WUTIOCTPALUH, CIIPAaBOYHbIE TaOJIULIbIL, Pa300p pelIeHU TUTIOBBIX 3a/1a4, 3a1aHUs JUIs
camocTosTeNbHOU paboThl. http://www.college.ru/chemistry/course/design/index.htm
8.00mas u HeopraHuyeckasi XumMusi: yactb 1 .Marepuansl 1o oOIell XUMHH : OCHOBHBIE
MOHATHS XUMUH, CTPOCHUE aTOMa, XUMUYECKasi CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9.001mas 1 HeOPraHM4YecKasi XUMHUs: 4acThb 2 .Marepuaisl 10 HEOPraHUYECKON XUMHUU
OCHOBHBIE KJIACCHI HEOPTraHMYECKUX COCIUHEHHI, X CBOMCTBA U CIIOCOOBI IOTyUCHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.UnTepecHbIe ONBITHI 0 XMMHUHU .METOIMKY POBECHHS HEKOTOPBIX APPEKTHBIX
JEMOHCTPAIIMOHHBIX OMBITOB. http://kvaziplazmoid.narod.ru/praktika/
11.1IporpammHoe obecnieyeHue MO0 XUMHHM . AHHOTUPOBAHHBIE CCHUIKM Ha CYHIECTBYIOILIUE
IIporpamMMHbIe pecypcsl o XxuMuu. http://chemicsoft.chat.ru/
12.XumMus XaJabKoreHoB.Y4yeOHoe mocoOue o HeOPraHn4eCKOH XUMHH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
13.XumMuyecknii AeMOHCTPAMOHHBIN IKCIIEPUMEHT: 0aHK JaHHBIX. TemaTnueckas
KOJUIEKIUS CChUJIOK HAa OPUTHHANIbHBIE KypHAJIbHbBIE CTaThH U KHUTH.
http://www.urc.ac.ru:8002/Universities/ CSPI/chem/Home.html
14. Heoprannueckas xumusi. BuneoonsiTel B Ennnoit komtekuuu LIOP  http://school-
collection.edu.ru/collection/chemistry/
15. OcHOBBI XUMUH: NEKTPOHHBIN yueOHHK .http://www.hemi.nsu.ru
16. DnexTpoHHast 6MOIHOTEKa yueOHBIX MaTepHUaIoB MO XMMUHU Ha noptaiie Chemnet
http://www.chem.msu.su/ras/elibrary/
17. WebElements: onnaiiH-clipaBOYHUK XUMHUYECKUX 31eMeHTOB .http://webelements.narod.ru



http://dissociation.nm.ru/
http://som.fio.ru/item.aspid=10004859
http://som.fio.ru/items.aspid=10001380
http://www.n-t.org/ri/ps
http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html

57

19. Knaccuduxarms xumudeckux peakmuii. http://classchem.narod.ru

20. Kypc xumuu Ha cepBepe OeCIIaTHOTO JUCTAHIIMOHHOTO 00pa30BaHus
http://www.anriintern.com/chemistry/
21. Ilepuoamueckuii 3akon .M. MenneneeBa u ctpoeHue aroma. http://mendeleev.jino-net.ru
22. IlonynsapHast OMOIMOTEKa XUMHUYECKUX 3JIeMEHTOB .http://n-t.ru/ri/ps/
23. Unrepuert pecypcesl: http://www. xumuk. ru/
24. CoBpemMeHHbIe TpodeccnoHaIbHbIE 0a3bl JAHHBIX (B TOM YHCJIE MEXTyHApOIHBIC
pedepaTrBHbIC 0a3bl TAaHHBIX HAYYHBIX U3JAHUI) U MH(POPMAIMOHHBIC CIIPABOYHBIC CHUCTEMBI

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOPbIM ol0ecnieyeH Aoctyn noab3oBareasasm KbI'Y (2020-2021 rr.)

Nen/n | HammeHoBanue Kpartkas Anxpec HaunmeHnoBanue YcaoBus
3JIEKTPOHHOT 0 XapaKTepuCTUKA caiita OpraHu3anuu- aocTyna
pecypca BJIa/IeJIbLIA;
PEKBU3UTHI
JA0TOBOpa
1. | «WebofScience | ABTopureTHas http:/www. Kommnanus Hoctyn no IP-
» (WOS) MOJIMTeMaTHIeCKast isiknowledg | Thomson Reuters | aapecam KbI'Y
pedepaTuBHO- e.com/ Cy0u1eH3NOHHBI
oubnuorpaduueckas i J0rOBOP
u Ne Wo0S/592 ot
HayKOMETpHUYeCKas 05.09.2019 .
0a3a 1aHHBIX, B AKTUBEH 10
KOTOpOU 31.12.2021r.
WHJEKCUPYIOTCS
oxomo 12,5
TBIC. KYPHAJIOB
2. | SciverseScopus | PedeparuBnas u N3 paTenscTBO Hoctym o IP-
M3aTeNbCcTBa | aHANMUTHYeCKas O0a3a | http://www. | «Elsevier. Haykau | agpecam KbI'Y
«DIb3eBuUp. JTAHHBIX, scopus.com TEXHOJIOTUY
Hayka u coaeprkaras Cy01MueH3UOHHbI
TEXHOJIOTUW 21.000 i 10roBOP
pELIeH3UPYEMBIX Neo Scopus/592 ot
»)kypHasos; 100.000 05.09.2019 1.
KHHT; 370 KHM>KHBIN AKTHBEH TI0
cepuii 31.12.2021r.
(TpopomKarIuXCs
W3JIaHHH ),
6,8 MIIH.
JOKJIaJIOB U3 TPYJIOB
KOH(hepeHIHi
3. Hayunas OneKTpoHHas http://elibrar 000 «H9b» ITonHelil noctyn
JJIeKTpOoHHasi | OuOnMoTeka y.ru
Ondamoreka | Hay4HBIX
(H29b POD®U) | nybnukanuii -
MOJIHOTEKCTOBBIE

Bepcuu okozo 4000
WHOCTPaHHBIX U
3900
OTEYECTBEHHBIX
Hay4HbIX )KYPHAJIOB,



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
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pedepatbl
nyonukaruii 20
TBHICSIY KYPHAJIOB, &
Taxke onucanmsa 1,5
MJTH. 3apyOeKHBIX U
POCCHICKHX
JIMCCEepPTALUH.

2800 poccuiickux
KYpPHAJIOB Ha

0C3BO3ME3THOU
OCHOBE
Baszananubix | HanmonansHas http://elibrar 000 «HDb» ABTOpH30BaHHBI
Science Index | nHGOPMAITMOHHO- y.ru JInneH3noHHBIN W mocTyr.
(PUHL) aHAJTUTUYCCKas JIOTOBOP ITo3Bomser
CHCTEMA, Sciencelndex JOTIOJIHATE U
AKKyMYJIMpPYOIIas NeS10-741/2020 YTOYHSTH
0oJiee 6 MIJJTHOHOB ot 16.06.2020 1. CBEJICHUS O
MyOITUKaIit AKTHUBEH 110 MyOIUKAIHUIX
POCCUNCKHUX 01.07.2021r. yuenblx KBI'Y,
aBTOPOB, a TAKKE UMEIOIIMXCS B
nHGOPMAITHIO 00 BX PUHI]
IIUTHPOBAHUU U3
6oiee 4500
POCCHICKHX
JKYPHAJIOB.
9BC 13800 m3mauwuii mo http:/www. 000 [TonueIi mOCTYM
«KoHCyabTaHT | BceM 001acTsIM studmedlib. | «I[TomuTexpecype» (peructpanus
CTY/JAEHTa) 3HaHUH, ru (r. Mocksa) no [P-anpecam
BKJItOUaeT Oosee http://www. JoroBop KBI'Y)
gem 12000 medcollegel | Ne240CJ1/09-2020
y4eOHHUKOB U ib.ru Ot 30.09.2020 r.
y4eOHBIX ITOCOOMIA AKTHUBEH 110
st BO u CIIO, 864 30.09.2021r.
HaMMEHOBaHUN
XKypHaioB u 917
MOHOTpadu.
9BC «JIaHb» | DIEKTPOHHBIE https://e.lan 000 «OBC [Tonnslid fOoCTYD
BEPCUU KHUT book.com/ | JIAHb» (r. Cankr- | (perucrpamus
BEYIINX [TeTepOypr) no IP-anpecam
W3J1aTEIIbCTB Horosop KBI'Y)
y4eOHOH 1 Hay4HOH Ne2E/223

JAUTEpaTypsl (B TOM
YHCIIe
YHHUBEPCUTETCKUX
W3/1aTeIbCTB), TaK U
ANEKTPOHHBIE
BEpCUU
MIEPUOTUIECKIX
HU3IaHUU 110
Pa3TUYHBIM
001acTIM 3HAHHUH.

ot 10.02.2020 .
AKTHUBEH J10
10.02.2021r.



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
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7. | HammonaabHa | OObeIMHCHHBIN https://H30.p OI'BY Hoctyn ¢
sl JIEKTPOHHAs | DJIEKTPOHHBIN ¢ «Poccuiickas JJIEKTPOHHOTO
oubaHoTeKka | Katayior (hOHIOB roCy/lapCTBEHHAsI YUTAIBHOTO
PI'b pOCCUNCKHIX OoubImoTEKa» 3aJa
O6ulIMOTEK, [orosop oubnuorexu
coJIeprKanui Nel01/HDOB/1666- Kby
4331542 n ot 10.09.2020r.
SIEKTPOHHBIX Cpoxom Ha 5 ner
JTOKYMEHTOB
00pa3oBaTeNIHLHOTO U
HAyYHOTO XapakTepa
0 Pa3IMYHBIM
OTpacysiM 3HAHUU
8. IbC 107831 http://iprboo | OOO «Aii ITu Op | [lonnsliil noctyn
«IPRbooks» | myOnukanui, B T.4.: kshop.ru/ Menua» (peructpanus
19071 — yueOHBIX (r. CaparoB) no [P-anpecam
n3aaHuil, 6746 — [orosop KBI'Y)
Hay4YHBIX U3JaHU, Ne6266/20
700 xommexkmuii, 343 ot 19.02.2020 1.
xypHana BAK, 2085 AKTHBEH 110
ayAMOU3IaHU . 02.04.2021r.
9. | 3BC «lOpaiiT» | DneKTpOHHBIE https://www 000 [TomHbIi MOCTYI
aas CITO BepcUM yueOHOIl U .biblio- «IJNEKTPOHHOE (peructpanus
Hay4IHOU online.ru/ U30aTEIBCTBO no [P-anpecam
JUTEPATYPHI FOPAIT» (r. KBI'Y)
U31aTeIbCTB Mocksa)
«¥Opairt» g CI1O Horosop
U DJIEKTPOHHBIE Nel183/EII-223
BEpCHUU Ot 19.11.2020 1.
HEPUOUUECKUX AKTUBEH J10
W3JaHUH I10 19.11.2021r.
Pa3TUYHBIM
00acTsM 3HaHUIL.
10.| Polpred.com. | O630p CMU Poccuu | http://polpre | OOO «Ilonmpen Hoctyn no IP-
Hogocrn. U 3apyOeKbsl. d.com CIPaBOYHUKI anpecam KbI'Y
00630p CMMU. | [losnHbIE TEKCTHI +
Poccust u aHanuTuka u3 600
3apy0exbe u3aHui no 53
OTpacisiM
11.| Ipe3unentcka | bonee 500 000 http:/www. OI'bY ABTOpPU30BaHHbI
s1 OMOIMOTEeKa | MIEKTPOHHBIX prlib.ru «IIpe3nnenrckas 1 gocTym u3
um. b.H. JIOKYMEHTOB T10 OMOIMOTEKA UM. OnOIMOTEKH
Eabnuna ucrtopun OTeuecTna, b.H. Ensuunay (T. (ayn. Ne214)

pOCCUNCKOU
roCyJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

paBy

Cankr-IlerepOypr)
CoriameHnue oT
15.11.2016r.
Cpoxom Ha 5 ner
(c
JaJIbHEUIIEUTTPOJIO
ranuei)



http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

[Tpu mpoBeaeHNY 3aHATHH JIEKIUOHHOTO/ CEMHHAPCKOTO THITA 3aHATHHA UCTIONb3YIOTCS:
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JUUEH3UOHHOE NPOZPAMMHOE 00eCneueHue:

Ilepeyenb JTUIEH3MOHHOTO MporpaMMHoOro odecnedenusi KbI'y 2020

3apyoe:xHoe JunensuonHoe I10

Ne
Ne IMpousBoan HanveHoBanme KoMMeHT | JIMIIeH3H | I0TOBOP
TeJb apuu " a Ha
2020 rox
Office 365 HVIKHO J10T'OB
1 MSAcademi | ProPlusEduShrdSvr Bﬁ(M JIAIECH3U op
' ¢cEES | ALNG SubsVL MVL KBFS}; 1 Ne20/DA
PerUsr A Faculty EES -223
Office 365 JIOrOB
. | ProPlusEduShrdSvr HY)KHO
MSAcademi JINIIEH3HU OP
2. cEES ALNG SubsVL MVL BCEMY N No20/DA
PerUsrSTUUseBnft KBI'Y 993
Student EES
NACHU]I, J10T'OB
3 Corel CorelDRAW Graphics NduM, JINLIEH3U OP
' Suite NNDuP, i Ne20/DA
KHUTD -223
J10T'OB
) JIUIEH3U OP
4, ABBYY FineReader KBI'Y a NoO/DA
ABBYY -223
Poccuiickoe qunen3zunonnoro IO
Ne
e IIpousBon HauMeHoBaMIe KomMeHnTa | JinnieH3u | 10roBOP
HTeJIb puu " a Ha
2020 rox
Kaspersky Endpoint
Security misibuzneca — HYHO JOI'OB
1 Kaspersky CrannmapTHbiii Russian BeeMy JIMICH3U OP
’ Edition. 1500-2499 Node 1 KEL'Y 'S Ne20/DA
yearEducationalRenewalLi -223
cense
Dr.WebDesktopSecuritySui J10T'OB
HYXXHO
2 DrWeb te KoMmuiekchast 3amura + BeeMy JIULEH3HU OP
Lentp ynpaBnenus Ha 12 KE['Y s Ne20/DA
mec., 200 T1IK, npoanenune -223
YHUN]] J10I'OB
3. Auntunnaruat BY3 (EZ:;;; HHHEHSH N92(())1/)3 A
KBI'Y) -223
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Poccuiickoe I1O (¢cB060aHO pacnipocTpaHsieMoe)

Cpokn
IIpoussoaute
Ne b HaumeHoBaHue KomMmenTapuu JULEH3H
"
StarForceTech JUISL IPOCMOTpa
nologies . AIIEKTPOHHBIX becrimar
1. BICS, Foxit PDF Reader p
Poccns, JIOKYMEHTOB B HO
Mocksa crangapre PDF
. becnnar
2. Poccus Tzip apxXuBaTop Ho

8.2 Ocobennocmu peanuszayuu Oucuunﬂumﬂ 0/151 UHGAIUOO06 U JAUY C 0OCpAHUYEHHbIMU
6O03MOMNCHOCMAMU 300p08b}l

JIJIst CTYZICHTOB ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS CO3JIaHBI CITCITUATbHBIE
YCIIOBUS JUTS TTOJTydeHUsT 00pa30oBaHus. B Mensax TOCTYITHOCTH TOJYyICHHSI BBICIIIETO
oOpa3oBaHUs 110 00Pa30BATEILHBIM ITPOTPAMMAaM WHBAIHMIAMHU U JIMIIAMH C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM O0ECIIeUnBaETC:

1. AnbrepHaTuBHAs BEpCcHs OPHUITHATHHOTO caiiTa B ceTH «MHTepHeT» 1715 cl1aboBHASIINX;

2. JIns vHBAIMIOB C HAPYIICHUSIMU 3peHus (c1aboBUIAIINE, CIIETIBIC) - TPUCYTCTBUE
ACCUCTEHTA, OKA3BIBAIOIIETO 0OyJarOIIeMycsi HEOOXOIUMYIO TTOMOIIIb, TyOIUpPOBaHUE BCIYX
CIpaBOYHON MHGOPMAIIUU O PaCTIMCaHUU YUeOHBIX 3aHATUIN; HaJU4Ke CPEJCTB AJISl YCUIICHUS
OCTaTOYHOTO 3pEHUsI, OpalIeBCKON KOMIBIOTEPHON TEXHUKH, BUACOYBEIUIUTEIICH, TPOrpaMM
HEBU3YaJIbHOTO JOCTYIa K HH(OpMAaLMU, TPOrpaMM-CHHTE3aTOPOB PEUH U APYTUX TEXHUYECKUX
CPEICTB MpUeMa-nepenaun yueOHol nHdopManuu B JOCTYIHBIX GopMax JUisl CTYAEHTOB C
HapyIICHUSIMH 3PEHNUS;

3.5t ”HBaNMUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSA IO CIYXY
(cmabocaplmaiiye, Tyxue) —3BYKOyCUIUBAIOIIAs anmnapaTypa, MyJIbTUMEIUIHbIE CPEJICTBA U
Jpyrue TeXHUYECKUE CpecTBa puemMa-nepeaaun yueoHon napopMauu B JO0CTYIHBIX popMax;
4. J1nst UHBAJIMOB U JIULI C OTPAaHUYCHHBIMU BO3MOXXHOCTSAMH 3/I0POBbS, UMEIOIINX HAPYIICHUS
OTIOPHO-ABUTaTEIBHOTO anmnapara, Co3JaHbl MaTepUaIbHO-TEXHUUECKUE YCIOBHS
obecrneunBarore BO3MOXHOCTh OCIPEISITCTBEHHOTO AOCTYa 00y4YalouIuxcs B yueOHbIe
MOMEILIeHUs, O0BEKTY MUTAHMUSI, TyaJeTHbIC U APYrUe MOMEIICHHS YHUBEPCUTETA, a TAKKe
npeObIBaHUS B YKa3aHHBIX MOMENICHUSIX (HAJM4YKUE PACIIUPEHHBIX ABEPHBIX TPOEMOB, MOPYUHEH
U APYTUX MPUCTOCOOICHUN).

OOyuaromuecs U3 YUCIa JHI] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI
obecrneveHbl IEKTPOHHBIME 00pa30BaTeIbHBIMU pecypcamu B hopMax, aJanTUPOBAHHBIX K
OTPaHUUYEHUSM UX 3/I0POBBSI.

OOyyaromuMcs ¢ OTpaHHMYEHHBIMH BO3MOYKHOCTSIMU  3JI0POBBSI  TMPEIOCTaBISIOTCS
crenranbHble Y4eOHHMKM U YydeOHble mocoOus, WHas ydeOHas JuTeparypa, CHelHallbHbIE
TEXHUYECKHUE CpeJcTBa OOy4YeHHS KOJUIGKTMBHOTO M HMHAMBHIYaJlbHOTO TMOJIb30BaHUA,
MPEeIOCTaBICHUE  YCIYr  acCUCTeHTa  (NMOMOIIHWKA),  OKAa3bIBAIOIIETO  OOydJaroluMCs
HEOOXOUMYI0  TEXHMYECKYI0 TOMOIb, a TakkKe YCIYTH CypAONEpPEeBOMYMKOB H
TU(DIOCYPIOTIEPEBOTIYUKOB.

a) s C1a00BHIAIIHX:

- Ha DJK3aMEHE NPUCYTCTBYET AaCCHUCTEHT, OKA3bIBAIOIIMIA CTYJEHTY HEO0OXOIUMYIO
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TCXHUYCCKYKO IMOMOIIb € Y4YC€TOM MHIAWBUAYaJIbHBIX OCO6€HH0CT€I\/JI (OH IIOMOTa€T 3aHATb
pa60qee MCCTO, NEPCABUTATHCA, IPOUUTATD U O(bOpMI/ITb 3aJaHuC, B TOM YHCJIC 3aIllChbIBas I101Q
JTUKTOBKY);

- 3alaHusd 4 BBIIOJHCHHA, a TaAKKC MHHCTPYKIHA O TIIOPAAKE IIPOBCIACHUSA
3ayere/IK3aMeHa 0(OPMIIIOTCS YBEIIMYCHHBIM MPU(TOM;

- 3a4aHus JJI1 BBIIIOJIHECHHS Ha 9K3aMCEHE 3a4UTHIBAIOTCA aCCUCTCHTOM,

- IMCBMCHHBIC 3aJJaH1sI BBIIIOJIHAIOTCA Ha 6YMaFC, HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- o0ecrieunBaeTCsl MHANBHyaIbHOE paBHOMEpPHOE ocBereHne He menee 300 Jokc;

- CTYACHTY IJid BbBIIIOJHCHHUA 3alaHusaA IIPpU HCO6XOI[I/IMOCTI/I MMpeaoCTaBIACTCA
YBEJIMUHUBAIOIIIEE YCTPOKCTBO;

B) JUIA TJIYXUX U cIa0O0CHbIIIaIuX:

- Ha 3a4yere/PK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIMHA  CTYJCHTY
HEOOXOMMYI0 TEXHUYECKYIO MOMOIIH C YIETOM WHIUBUIYAJTBHBIX 0COOCHHOCTEN (OH TTOMOTAaeT
3aHATH pa60qee MCCTO, NEpEABUIATbHCA, NPOUUTATL H O(l)OpMI/ITI) 3aJlaHuC, B TOM 4YHUCJIIC
3aMnuchIBas MOJ AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOIUTCS B MUCBMEHHOU (opme;

- o0ecrmeunBaeTcss HalWMYWe 3BYKOYCWIMBAIOMIEH ammapaTypbl KOJUICKTHBHOTO
MOJIb30BAHMSI, TPU HEOOXOJWMOCTH TIOCTYIAIOIIUM TPEIOCTABISIETCS  3BYKOYCHIHBAFOIIAS
arrmaparypa "HANBUAYaJIbHOTO IMOJIb30BAHUSA;

- 10 JKEJIAHUIO CTYJICHTa IK3aMEeH MOXKET IIPOBOJIUTHCS B IUCBMEHHOH (opMme;

,21) g Jig € HAapYIICHHUAMHU  OIIOPHO-ABUTATCIIBHOTO  aIlliapara (TSI)KGJ'IBIMI/I
HapyIICHUSMH JIBUTATENbHBIX (YHKIHMHA BEPXHHUX KOHEYHOCTEH WIJIM OTCYTCTBUEM BEpPXHUX
KOHEYHOCTEH):

- TNHCbMEHHbBIE 3aJaHUS BBIMOJHSIOTCS HA KOMIIBIOTEPE CO CIEUUATM3UPOBAHHBIM
MIPOrPaMMHBIM 00ecTeyeHUEM HIIM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 >KEeJIaHUIO CTY/ACHTa YK3aMEH MPOBOIUTCS B YCTHOU (hopMme.

7.5.MeToauyeckue yKa3aHus K Ja0OPaTOPHBIM 3aHATHAM
1.Kouxkapos XK.A. , Ksapos A.A.JlabopaTopHbie pabOTHI 10 0OIIEH U HEOPTaHUIECKON XUMHH. —
KBI'Y, Hanmpuuk, 2010 1, 124c¢
2.Ksapos A.A.,Koukapos JXK.A. JJabopaTtopHslii mpakTukyM 1o oomen xumuu. M3, KBI'Y,
Hanpuuk, 2008 r. 70c.
3.Koukapos XK.A. JIabopaTopHsiii mpaktukym. Yacte 1. O0muii kypc xumun. Hambuuk, 2004r.
33c.
4.Koukapos XK.A. JlabopaTopHslii mpaktukyM. Yacts 2. Heopran. Xumus. Hanpuuk, 2004r, 36¢.
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Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvt «Odujaa u Heopzanuyeckasn
Xumuay 01a odyuarouuxcs

Hens kypca «OOmass u HeOpraHuyeckas XUMHS» - TOJATOTOBKA OOYyYaronIuxcs,
o0Ja1atouX 3HAHUSIMU B 00JIACTH OIICHKH PUCKA, YIIPABICHUS PUCKaMHU (DMHAHCOBBIX aKTHBOB,
BbIOOpa A()()EeKTUBHBIX YNPABICHYECKHX PpEHICHWH, KPUTHYECKOW OIEHKA BapUaHTOB
YIPaBJICHUYECKUX PELICHUH, pacueTa PUCKOB U BO3MOKHBIX IMOCIEACTBUI

[Ipuctynas Kk M3y4eHUIO IUCIUILUIMHBI, 00ydaromeMycs HEOOXOJIMMO O3HAKOMHUTBCS C
TEeMAaTHYECKUM TUTAHOM 3aHSTHH, CIIMCKOM PEKOMEHJI0OBaHHOUW y4yeOHOU muTeparypbl. Ciemyer
YSICHUTH TIOCTEAOBATEIILHOCTh BBITIOJIHEHHSI WHAUBUAYaTbHBIX YYEOHBIX 3aJaHUM, 3aHECTH B
CBOIO palodYyl0 TeTpajb TEMbl W CPOKHU TPOBEIACHUS CEMHHAPOB, HAMHCAHUS YUEOHBIX H
TBOpYECKUX paboT. [lpu wW3ydeHUM AUCHUIUIMHBI OOYYarOIIUMecs BBITIOIHSIOT CIEAYIONINe
3a/IaHMsl: U3Y4al0T PEKOMEHIOBAHHYIO YU€OHYIO U HAYYHYIO JUTEPATYPY; MUIIYT KOHTPOJIbHbIE
paboThl, TOTOBSAT JOKJIAABl M COOOIIEHWUS K TPAKTUYECKUM 3aHSITHSM; BBITIOJHSIIOT
CaMOCTOSITEJIbHBIC TBOPYECKHWE PalOTHI, YYaCTBYIOT B BBITIOJHEHWU MPAKTHYECCKUX 3aJaHUM.
VYpoBeHb U riayOnHa YCBOCHHS TUCIMIUIMHBI 3aBUCST OT aKTUBHOW M CHCTEMATHYECKON paboThI
Ha JICKOUSX, W3YYCHHS PEKOMEHIOBAaHHOW JIUTEpaTyphl, BBIMOJTHEHUS KOHTPOJIBHBIX
MHUCHEMEHHBIX 3aJIaHUH

Kypc wm3yuaercs Ha JEKIUAX, CEMUHApaAX, MPU CaMOCTOSTEILHOM W WHAMBUAYATHHOM
pabote oOyuaromuxcsi. OOydJarmuiics Uisi TOJHOTO OCBOSHUS MaTepuajia JOJDKEH He
MPOIyCKaTh 3aHATHA M AaKTUBHO y4acTBOBaTh B yueOHOM Iporecce. JIeKIuu BKIIOYAIOT Bce
TeMbl U OCHOBHBIE BOMIPOCHl TEOPHUM U TNPAKTUKH cTpaxoBaHus. [lns MakcuManbHOU
3¢ ()EeKTUBHOCTH U3YYEeHHS HEOOXOIWMO TIOCTOSSHHO BECTH KOHCHIEKT JICKIWH, 3HATh
PEKOMEHAYEMYIO TpernoaBaTesieM JIMTEPaTypy, MO3BOJIAIONULYIO IOMOJIHUTH 3HAHWUS U JIydlle
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITUSM.

B cootBerctBUM ¢ y4eOHBIM IIJJAHOM Ha KaXAyl0 TEMY BBIIEICHO HEoOXOoaumoe
KOJIMYECTBO YaCOB MPAKTUYECKUX 3aHATHI, KOTOPbIE MMPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEHJIOBAaHHBIMM K U3YYEHHUIO 10 ompeAereHHbIM TeMaM. OOydJaromuecs IOJKHBI
PErYISIPHO TOTOBUTHCA K CEMHUHAPCKUM 3aHSITHUSIM U Y4acTBOBATh B 00CYX1eHUU Bonpocos. [Ipu
MOATOTOBKE K 3aHATHSM CJIEyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JICKIIMI U PEKOMEHJOBAaHHON
nuteparypoil. Temaruueckuil mjaaH AUCHUILIIMHBI, y4€OHO-METOINYECKUE MaTepHalibl, a TaKXKe
CHHUCOK PEKOMEH0BAHHOM UTepaTyphl MPUBEACHBI B paboueil mporpamme

B xome wu3yueHMS NUCHUIUIMHBI OOYYalOMIMICST MMEET BO3MOXKHOCTh IOATOTOBUTH
pedepar no BeIOpaHHO U3 npeanoxkeHHoro B Paboueli nporpamme crricka teme. Beictymnenue
C JOKJIaIoM Mo pedepaTy B rpymme MpPOBOIUTCS B ¢GopMe Mpe3eHTAIMH C HCHOJIb30BaHUEM
MYJIBTUMEIUNHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM 60 6peMs NPOBEOECHUA JIEKUUU

B nmpouecce JEKIMOHHBIX 3aHATHI 1eJIeco00pa3HO KOHCIEKTUPOBATh  y4eOHBIN
Matepuan. JlJis 5Toro UCHONIB3YIOTCS O0IIKMe U YTBEPAUBIINECS B MPAKTUKE MPABUIIA, U IPUEMBI
KOHCIIEKTHPOBAHUS JICKITUH:

KoncnektupoBanue JeKIui BENETCS B CIELHAILHO OTBEACHHOM Il 3TOr0 TETpajH,
KOKJbIA JIUCT KOTOPOM [IOJDKEH UMETh TMOJs, Ha KOTOPBIX [ENAalTCs TIOMETKU U3
PEKOMEH/IOBAHHOW JIUTEPATYPHI, JOMOJHAIONINE MaTepuana MPOCIYIIaHHOW JIEKLIHH, a TaKXKe
MOAYEPKUBAIOITNE 0COOYIO BAXKHOCTh TE€X HIIM UHBIX TEOPETUYECKUX MOJIOKECHUA.

[enecooOpa3Ho 3amuChIBaTh TEMY U IJIaH JICKIHHA, pEKOMEHAYEMYIO JINTEPATYPY K TEME.
3anucu pas3fesioB JIEKUUU JODKHBI UMETh 3arojIOBKH, MOA3arojOBKH, KpacHble CTpOKH. s
BBIJICJICHUS Pa3/IeNiOB, BBIBOJIOB, ONPEICICHHUI, OCHOBHBIX UAEH MOMXHO MCIOJb30BaTh 1BETHHIE
KapaHaany 1 GIoMacTepsl.

HazBanHble B NEKIIUU CCHUIKM HA TIEPBOMCTOYHUKU HAJI0 IOMETHTH HA TMOJIAX, YTOOBI MpH
CaMOCTOSITENIbHOM paboTe HalTH W BOUCAaTh HUX. B KOHCIEKTE OCIOBHO 3alHCHIBAIOTCS
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OTIpesieNieHus] TOHATHH, KaTeropuid W 3akoHOB. OcTajabHOE JOKHO OBITH 3alCAHO CBOMMH
CJIOBaMH.
Kaxnomy cryneHty HeoOXoAuMoO BbIpabOTaTh M MCIOJB30BaTh  JOMYCTHMBIE
COKpaIleHusi HanboJiee pacpoCTPAaHEHHBIX TEPMUHOB M MTOHATHH.
Memoouueckue pekomenoayuu no no020moeKe K RPAKMUYEeCKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKHE) 3aHATHS — COCTaBHas dYacTb Y4eOHOTo Ipolecca,
rpynmnoBas ¢opMmMa 3aHATUH OpPU AKTUBHOM Yy4acTUM CTyAeHTOB. [Ipaktuyeckue 3aHATUSA
CIOCOOCTBYIOT YIiyOJ€HHOMY H3y4EHHUIO HauboJiee CIOXKHBIX MpOOJIeM HAYKH H CITy)KaT
OCHOBHOHM (hOPMOH TIOJBENEHHUS] HMTOTOB CAMOCTOSITENBHOM paboThl oOywarommuxcs. Llembio
MIPaKTUYECKUX 3aHATHM sBIsETCS YIIyOJeHHEe U 3aKpeIUIeHHE TEOPETUYECKUX 3HAHUM,
MOJTy4EHHBIX 00yJarOIUMUCS Ha JISKIHSIX U B TPOIIECCE CAMOCTOSTEILHOTO U3yUCHUS YIeOHOTO
Marepualna, a, CJIe0BaTesIbHO, GOPMHUPOBAHUE Y HUX OTIPE/ICTICHHBIX YMEHUN U HABBIKOB.

B X0A€ MOATOTOBKHM K CEMHHAPCKOMY 3aHATUIO HGO6XOI[I/IMO MMpOYNTAaTb KOHCIICKT
JICKOWH, HU3YYUTH OCHOBHYIO JIMTCPATYPy, O3HAKOMUTHCA C I[OHOHHHTGHBHOﬁ HHTepaTypOﬁ,
BBIIIOJTHUTE  BBIJAHHBIC TIPCHOJABATCIIEM  IMPAKTUYCCKUC  3aJaHMA. HpI/I 9TOM  Y4YCCTb
PEeKOMEHIalluKM TIperojaBaTess U TpeOoBaHUs mporpammbl. JlopabaTbiBaTh CBOM KOHCHEKT
JICKITAH, Je7asi B HEM COOTBETCTBYIOIINE 3AIIMCH U3 JINTEPATYPHI.

KemarenbHo npu IIOATOTOBKE K MPAKTUYICCKUM 3aHATUAM 110 AUCIIUITIIINHE
OJHOBPEMEHHO MCIIOJB30BAaTh HCCKOJIBKO HCTOYHHUKOB, PACKPBLIBAOIINX 3aIaHHBIC BOIIPOCHI.

Ha mnpaktudecknx 3aHATHAX OOydYaroOlIMecs ydaTcsl TPaAaMOTHO H3Jarath IMpOoOJIEMBl,
CBO6OHHO BBICKA3bIBATh CBOU MBICJIN U CYXKJCHUA, paCCMaTPUBAOT CUTyalluH, CHOCO6CTBYIOH_H/IG
pa3BuTHIO TpodeccrHoHanbHON KoMmeTeHTHOCTH. CrleayeT MMEeTh B BHJY, YTO TMOJTOTOBKAa K
MPaKTUYECKOMY 3aHSITHIO 3aBUCUT OT (OpPMBI, MecTa MPOBEIEHUS CEMHHApa, KOHKPETHBIX
3a/IaHUK ¥ TIOPYYEeHHA. ITO MOKET ObITh HallMCaHWe JOKJIaza, 3cce, pedepara (¢ mMociIeayronmum
UX 00CYXKJIEHHEM ), KOJUIOKBHUYM.

Memoouueckue peKomeHOAyUU NO OP2AHUAYUUU CAMOCMOAMENbHOU padomul

CamocrositensHas paborta (mo B.W. Jlamio «camMoOCTOATENbHBINM — YEIOBEK, MMEIOIIHI
CBOU TBEpbIC YOCKICHUS») OCYIIECTBISIETCS IPH BceX (hopMax 0OydeHHUs: OUHON ¥ 3a0YHOM.

CamoctosarenbHas paboTa 00ydarolIUXCs - CHOCOO AaKTHUBHOTO, IieJIEHANpPaBIECHHOIO
MPUOOpPETEHUs CTYIEHTOM HOBBIX JUISl HETO 3HAHUN M yMEHUH 0e3 HemOoCPeICTBEHHOTO y4acTUs
B 3TOM IIpoliecca npenogasareneil. [loBbieHne pojin caMoCTOSATENbHON paboThl 00yJarOLIUXCSI
MIPH MPOBEICHUU PA3JIUYHBIX BUIOB YUEOHBIX 3aHATUN MPEAIOJIaraer:

— ONTUMHU3ALMIO METOJOB OOy4YeHMs, BHEIpEeHHE B Y4eOHBIM Mpolecc HOBBIX
TEXHOJIOTUH O00y4eHHs, MOBBIIIAIONIMX MPOU3BOAUTEIBHOCTh TpPy/a MpEenoaaBareis, akTUBHOE
MCI0JIb30BaHNE HH(POPMAIIMOHHBIX TEXHOJOTHH, MO3BOJISIONIMX 00yJaroneMycsi B yAI00HOe s
HEro BpeMs 0CBauBaTh y4eOHBIN MaTepuan,

—  IIHUPOKOE BHEIPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJAWKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIEA0BATEIbCKOM
paboTel 00y4arOUINXCS, MOCKOJIbKY MMEHHO 3TH BHJbI y4eOHOW paboThl B NEPBYIO OYepeb
TOTOBAT OOYYAIOMIMXCS K CAMOCTOSATEIHLHOMY BBITIOJIHEHUIO PO (PEeCCUOHANBHBIX 3a/1a4;

—  MOJICPHM3AIMIO CHUCTEMBl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJI’KHA MOBBINIATE POJIb CTYJCHTA B MOA00PE MaTepuana, MOUCKe MyTel perieHus 3a1ay.

CamoctosaTenbHass paboTa MPUBOAUT CTYACHTA K TIOJYYEHUIO HOBOTO 3HAHMS,
VIOPSAOYEHHIO U YIIIyOJNEHUI0  HMMEIOMIMXCS  3HaHWi, (OPMUPOBAHHIO y  HETro
npodeccroHaAbHBIX HABBIKOB U YMEeHUN. CaMOCTOsATebHAsI pab0oTa BBIMOIHSET P QYHKITHI:

—  pa3BUBAIOILIYIO;

—  n“H(pOPMAIIMOHHO-00Yy4aIOIIYI0;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCTHTHIBAIOIIYIO;

—  HCCIIEZI0BATENBCKYIO.

B pamkax Kypca BBIOJHSIOTCS CIEAYIONINE BUIbI CAMOCTOSITETEHON PabOTHI:
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1. TlpopaboTrka ydeOHOro Marepuasna (MO KOHCIIEKTaM, Yy4eOHOW U HaydyHOU
JIuTeparype);

2. BrolnonHeHnue pa3HOYpPOBHEBBIX 3a/1a4 U 3a/IaHU;

3. PaboTa ¢ TecTamu 1 BOIpOCaMH JIjIsi CAMOIIPOBEPKH;

4. BrlnogHeHHE UTOTOBOM KOHTPOJIHHOM PaObOTHI.

CrynmeHTaM peKOMEH]IyeTCsl C CaMOTro Hadalla OCBOSHUS Kypca paboTaTh C JINTEpaTypoi u
npeiaraeMbIMH 33IaHUSIMA B ()OpMeE TIOJITOTOBKH K OYEPEIHOMY ayJAUTOPHOMY 3aHATHIO. [Ipn
3TOM AaKTYAJIM3HPYIOTCS MMCIOIIMECS 3HAHMS, a TaKXkKe co3JaeTcs 0aza JUisi YCBOCHHS HOBOTO
MaTepuasa, BOSHHKAIOT BOIPOCH], OTBETHI HA KOTOPBIC CTYICHT MOIYYaeT B ayTUTOPHUH.

Heob6xomuMo OTMETHTB, YTO HEKOTOPBIC 3aJ@aHusl IS CAMOCTOSITEILHOW pPadOThI TI0
KypCy HMCIOT OIpeneicHHyI0 cienuduky. [Ipm ocBOCHHM Kypca CTYACHT MOXKET TOJIb30BaThCS
OnOMMOTEKOM By3a, KOTOpas B TOJHOW Mepe oOecredeHa COOTBETCTBYIOIICH JUTEPATYPOM.
3HAYUTENBHYIO ITOMOIb B MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh WMEIONIHICS B
y4e0HO-METOAMYECKOM KOMIUIEKCE KPATKUH KOHCHEKT JIeKIHid. OH e MOXET HCIIOJIb30BaThCs U
JUTSL 3aKPETICHHS OJYYCHHOTO B ayqUTOPUU Marepuaia. CaMocTosiTeNbHas padoTa CTYJACHTOB
MpeIyCMOTPeHa YYeOHBIM ITUTAHOM W BBITIONHSCTCS B OOSI3aTCILHOM TMOPSIIKE. 3aTaHus
MIPEJIOKEHBI TI0 KAKJIOW U3ydaeMOU TeMe M MOTYT TOTOBUTHCS MHIUBUIYAITBHO WIH B TPYIIIIE.
[To HEoOXOAMMOCTH CTYIACHT MOXET OOpamaThCsl 3a KOHCYIbTAIIMEH K IMPErojaBaTellio.
BrImostHeHUe 3ajaHAIA KOHTPOJIMPYETCS M OIIEHUBACTCS TIPETIoIaBaTelieM.

JIJIs  yCHIENIHOTO CaMOCTOSITENIbHOTO HW3YYCHHUs MaTepuaia CETrOJHsS HCIOJb3YIOTCS
pa3auYHbBIE CpeACTBa OOYUEHUS, CpeIr KOTOPBIX 0C000€ MECTO 3aHMMAIOT WH()OPMAIHMOHHBIC
TEXHOJIOTHU PA3HOTO YPOBHS M HANPABICHHOCTH: 3JICKTPOHHBIC YYCOHUKH M KYPCHI JICKIIHA,
0a3bl TECTOBBIX 3aJlaHUN M 3a7ad. DJICKTPOHHBIA YYEOHHMK MpECTaBIsSET COOON MporpaMMHOE
CPEICTBO, MO3BOJISIONIEE MPEACTABUTD ISl M3YUEHUS] TEOPETUUECKHUI MaTepuall, OpraHu3oBaTh
anpoOupoBaHe, TPEHAXK U CAMOCTOATEIbHYIO TBOPUECKYIO paloTy, MOMOTAa0IIee CTyIeHTaM U
MIPernoaBaTeNi0 OLEHUTh YPOBEHb 3HAHMN B OMpEIENIEHHOM TeMaThKe, a TakkKe cojepialiee
HEOOXOUMYIO CIPAaBOYHYIO HMH(OpMANHIO. DJIEKTPOHHBIN y4eOHUK MOXKET MHTETPUPOBATH B
cebe BO3MOKHOCTM Ppa3IMYHBIX MEJarorMYecKuX MPOrpaMMHBIX CPEJICTB: 0O0ydaromux
MIPOrpaMM, CIIPABOYHHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX IPOTPAMM.

Jlyig ycreniHoi opraHu3aliil CaMOCTOSITENIbHOM pabOThl BCe aKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelibHbIE pecypchbl B ceTu VIHTepHEeT: cuCTeMbl TECTUPOBaHUS IO
pa3IMYHBIM  O0JIaCTAM, BUPTyaJbHbIE JIEKUIUH, JAOOpPaTOpHH, MPH OSTOM IOJIB30BATEIIO
JOCTaTOYHO MMETh KOMIBIOTEp W MOJKIIoYeHHe K VHTepHeTy Iuisi TOro, 4yToObl CBSI3aThCS C
MIpernojaBaTesieM, peliaTh BEIUMCIUTEIbHBIC 3a7a4d U MoJIyyaTh 3HaHus. Vcnonb3oBaHue cereit
YCUITUBAET POJIb CaMOCTOSITEIbHONW PAaOOTHI CTYyAEHTAa M IO3BOJSET KapAUHAIBHBIM 00pa3oM
W3MEHHUTh METOJIMKY MPENOIaBaHus.

CTyzneHT MOKeT MOJy4aThb BCE 3aJaHUS U METOJMYECKHE YKa3aHUs 4yepe3 cepBep, 4YTO
JaeT eMy BO3MOXHOCTb NPUBECTH B COOTBETCTBUE JTMUYHBIE BOSMOXXHOCTU C HEOOXOIUMBIMH TS
BBITIOJIHEHUS paboT Tpyno3aTparaMu. CTYJEHT MMEeT BO3MOXKHOCTH BBIMOIHATH paboTy noma
WM B ayJUTOpuH. bolbiioe BocnuTaTebHOE H 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSITEIILHOM
y4eOHOM TpyJe CTyAeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO3OYKIAET U MOAICPKUBACT
BHMMAaHHE M HWHTEPEC, MOBBHIIIAET AKTUBHOCTh MAMSTH U MBIILIECHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXHUTh W YCTPAHUTH JOMYIICHHbIE OIIMOKU M HEIOCTATKH, OOBEKTUBHO
OTIpEJICIUTh YPOBEHb CBOUX 3HAHMM, MpakTUYecKux yMmeHuid. CaMoe NOCTYMHOE M IMPOCTOe
CPEICTBO CaMOKOHTPOJIS C MpUMEHEHUEM MH(OPMAITHOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH -
3TO psifl TECTOB «On-line», KOTOpbIE MO3BOSIOT B PEXKUME PEATbHOTO BPEMEHH OIPENICTUTh CBOM
yYpOBEHb BIAJICHUS TPEIMETHBIM MaTepUaioM, BBISBUTh CBOM OIIMOKH W TIOMYYHTH
PEKOMEHAAINN TI0 CAaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoit

Bcro nureparypy MOKHO pa3fenuTh Ha YYEOHHKH U y4eOHbIE TOCOOMS, OpUTHHATHHBIE

Hay4yHble MOHOTpadUYecKue MCTOYHUKHU, HAydyHbIe MyOIMKAIMKA B MEepUOIUYeckor meyaTtu. M3
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HUX MOXXHO BBIICIUTH JIMTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), MONOJIHUTEIbHYIO U
JTUTEpaTypy JUisl yriIyOJICHHOTO U3Y4eHUs TUCIIUILIIMHEI.

W3yueHne IUCHMIUIMHBI CIEAYeT HAaYMHATh C y4eOHUKA, TMOCKOJIbKY Y4YeOHHUK — 3TO
KHWUra, B KOTOPOW H3JIOKEHbl OCHOBBI HAy4YHBIX 3HAHUU IO ONPEIECICHHOMY IIpEIMETY B
COOTBETCTBUHU C LIETSIMH U 3a/1a4aMH 00y4€HHUsI, yCTAaHOBJIECHHBIMU ITPOrPAMMOIA.

[Ipu pabote ¢ muTeparypoil HEOOXOAUMO YYUTHIBATH, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUSI, U KaXIbI U3 HUX UCIIOJIB3YETCs Ha ONPEENEHHBIX 3TallaX OCBOCHUS MaTepHraa.

IIpeosapumenbroe YTE€HNE HANPABIICHO HA BBISBJICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U IIOMCK HMX 3HA4€HUs B CIPABOYHOM JMTEepaType. B dYacTHOCTH, IpU YTEHUM YKa3aHHOU
JTUTEpaTyphl HEOOXOIMMO TOIPOOHEUITM 00pa30M aHAIU3UPOBATH MOHATHUS.

Cke03H0e umenue TpeAnonaraeT NpoYTEHUE MaTepruaga OT Hadana 10 KoHma. CKBO3HOE
YTEHHUE JIMTEpPaTypbl M3 NPHUBEAECHHOTO CIHCKA JA€T BO3MOXHOCTb CTYJEHTY C(pOpMHUPOBATH
CBOJI OCHOBHBIX MOHATUH U3 W3y4aeMOM 001acTu U CBOOOIHO BJIAJETh UMH.

Buvibopounoe — Ha060pOT, UMEET LIENbI0 TIOUCK U 0TOOp MaTepuana. B pamkax naHHOro
Kypca BBIOOpOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJIEPIKaHUs Kypca, TOJKHO MCHOJIb30BAThCA
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM MO COOTBETCTBYIOLIUM pa3jesiaMm.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUI pa300p TeKcTa ¢ MOCIEAYIOUIUM €ro
KOHcIekTupoBaHueM. OcCBOEHHUE yKa3aHHBIX MOHATHH Oyzaer Hauboisiee 3()p(PEKTHUBHBIM B TOM
cllydae, €ci IIPH YTEHUU TEKCTOB CTYJIEHT OyJeT 3ajaBaTh K ATUM TEKCTaM BOMPOCHL. YacTp u3
3THX BompocoB chopmynupoBana B POC B nepeune BompocoB aisi codecenoBanus. [lepeuenn
3THX BOIMPOCOB OTPaHUYEH, IOATOMY BaXKHO HE TOJIBKO COJIEpPKaHKE BOIIPOCOB, HO CaM IMPUHIUIT
OCBOEHHUS JIUTEPATYPhI C IIOMOIIBIO BOIIPOCOB K TEKCTAM.

enbto uzyuaroweco ureHus sABISETCS INyOOKOE U BCECTOPOHHEE NMOHMMaHHE Y4eOHOM
uHpopMmanuu. EcTh HECKOJIBKO MPUEMOB U3y4aOILEro YTEHHS:

1. Urenue mo ajaropuTMmy mpesamnosaraet pazovenne wHbopMari Ha OJOKHU: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHas MJesl TeKcTa; (pakTHUYeCKUM MaTepuall; aHajiu3 TEKCTa IyTeM
COIIOCTABJICHUSI UMEIOLUXCS TOUYEK 3pEHHs [0 pacCMaTpUBAaEMBbIM BOIIPOCaM; HOBU3HA.

2. IlpueM nocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJICTYIOIIHI alrOpUTM:

—  MEJICHHO IPOYUTATh TEKCT, CTAPasiCh MOHATh CMbICI U3JI0)KEHHOI'0;
—  BBLAEJIMTH KIIIOYEBHIC CII0OBA B TEKCTE;
—  IIOCTapaTbCs MOHATh OCHOBHBIE MJIEH, TOATEKCT U OOIINI 3aMbICell aBTOpA.

3. Ilpuem Te3nupoBaHUs 3aKIIOYaeTCs B (POPMYIUPOBAHUM TE3UCOB B BHJIE MOJIOXKEHUH,
YTBEP)KJIEHUH, BBIBOJOB.

K »TomMy MOXHO [00aBUTh M MHbIE @pUEMBbl: IpUEM pedepupoBaHuUs, IpUEM
KOMMEHTHPOBAHMSL.

BaxHoli cocTaBisitomiel JitoO0ro COJIMIHOIO HAYYHOTO W3JaHMS SBISIETCS CIIMCOK
JUTEpaTyphl, Ha KOTOPYK ccbuiaeTcs aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K Kakoil-To
oOcyxiaeMoi B TeKcTe IpobiemMe Bcerja ecTb BO3MOXHOCTb OOpaTUTbCS K  CIHCKY
OTHOCsIIeHcs K Hel aureparypsl. B sToM ciydae Bcs mpobiema kak Obl pa3OuBaercs Ha
COCTaBJISIIOIME YACTH, KaX/Jas U3 KOTOPbIX MOXET M3ydaThCsl OTAEIbHO OT Apyrux. Ilpu stom
BaXHO HE TEPSTh U3 BUIA OOIIMI KOHTEKCT M HE OTPYXaTbCsl YPE3MEPHO B JIeTalIU, TOTOMY UTO
TaKUM 00pa3oM MOKHO HE YBHUJIETh TJIaBHOTO.

IloaroroBka K 5K3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOTO Marepuala,
MaTepHualia IPaKTUYECKUX 3aHATUH ¢ 00s13aTeNbHBIM OOpallleHneM K OCHOBHBIM Y4eOHMKaM 110
Kypcy. OTO TO3BOJIUT HCKJIIOYWTh OINMOKM B TOHMMAaHUM MaTepuana, oOOJerdyuT ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTepral MHOTOYUCIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoauuu 011 NOO20MOGKU K IK3AMEHY:

Ok3ameH B VIII-m cemecTpe siBisieTcsi (OpMO UTOTOBOIO KOHTPOJISL 3HAHUA U yMEHHH
oOyyaromuxcs Mo JaHHON JUCLUUIUIMHE, TIOTYYE€HHBIX Ha JEKIMAX, IPAKTUYECKUX 3aHATHIX U B
npolecce camMoCToATeNbHOW paboThl. OCHOBOM MJIsl ONpeNeNeHUs] OLIEHKU CIYXHT YPOBEHb
YCBOEHHsI 0Oy4aroIMMUCS MaTepuana, MpeayCMOTPEHHOro JaHHOW pabouelt mporpammoii K
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9K3aMEHY JOMYCKalTCS CTYICHTHI, HaOpapmue 36 u Ooyiee OasioOB MO WUTOraM TEKYIIETO U
MIPOMEKYTOUHOTO KOHTpoJis. Ha sK3aMeHe cTyAeHT MoxeT Habpath oT 15 1o 30 6amios.

B mepuoa moAroTOBKM K 3K3aMeHY OOydYaromuecss BHOBb OOpamaroTcs K y4eOHO-
METOMYECKOMY MATePUATY B 3aKPEIUISIOT TPOMEKYTOUHBIC 3HAHUSI.

[MoxroroBka oOyyaromerocs K 3Kk3aMeHy BKJIIOYAEeT TPH dTara:

—  camocTosTeIbHas padoTa B TEYEHUE CEMECTPa;

—  HEMOCPEJICTBEHHAs MOJATOTOBKA B JIHW, NPEIIICCTBYIONIME S3K3aMEHy IO TeMaM
Kypca;

— TIOJTOTOBKAa K OTBETY HA SK3aMCHAIIMOHHBIC BOIIPOCHI.

[Ipn moaroroBke K 3K3aMeHy 00ydaroIUMcs LeIeCO00pa3HO UCIOJIb30BaTh MaTepUaibl
JEKIUH, y4eOHO-METOJUYECKHE KOMIUICKChI, HOPMATHUBHBIC JIOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEIBHYIO JTUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeJyCMOTPEHHOM paldouell mporpaMMoi
y4eOHOW TUCIUTIIIMHBI 32 CEMECTP. DK3aMeH MPOBOJUTCS B MUCBMEHHOM / yCTHOHU (hopme.

[Ipu mpoBeneHun sK3amMeHa B MUCHMEHHOM (YCTHOM) (hopme, BeaylIuil mpernoaaBaTesb
COCTaBJIIET 3K3aMEHAIlMOHHbIE OWJIEThI, KOTOpbIE BKIIOYAIOT B CeO0s: TECTOBBIE 3aJaHUS;
TEOPETUYECKUE 3a/laHus; 3adauyd uiu cutyauuu. DopMynupoBKa TEOPETHUECKUX 3aJaHUs
COBMA/aeT ¢ (POPMYIUPOBKOM MEPEUHs dK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEIECHHBIX 0 CBEIECHUS
oOyuaronuxcs HakaHyHE SK3aMeHallMOHHOH ceccun. CojepxaHHe BOIMPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3JIMYHbIM pa3fieliaM MporpamMmbl ¢ TeM, YTOObI 00Jiee TIOJHO OXBAaTUTh MaTepHa
y4eOHOU TUCITUTIITNHBL.

B ayauropum, riae mpoBOIUTCS YCTHBIM 3K3aMEH, JOJKHO OJJHOBPEMEHHO HAXOWTHCS HE
0oJiee MECTH CTYIEHTOB Ha OJHOTO MperoaaBarTess, MpUHUMAIoIero 3k3ameH. Ha moarorosky
OTBETa Ha OWJIET Ha dK3aMeHe OTBOUTCS 40 MUHYT.

[pu mpoBeeHMM MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAMTHCS 60 MUHYT.

Pe3ynbTar ycTHOrO (IIMCHbMEHHOT0) 9K3aMeHa BBIPKACTCSI OIICHKAMMU:

Ouenxa «omauunon—om 91 oo 100 6ann06 — TeopeTHIECKOE COZIEPKAHNE Kypca OCBOSHO
TIOJTHOCTBIO, 0€3 TIPOOETIOB, HEOOXOIMMBIE MPAKTHYECKUE HABBIKK pAa0OThI C OCBOCHHBIM MaTEPHAIIOM
cpopmupoBansl. Bee npeycMoTpeHHbIe porpamMmMoit 00ydeHus! yaeOHbIe 3a1aHHs BBITIOITHEHBL, KaUeCTBO
VX BBIMIOJTHEHUS OLIEHEHO YMCIIOM OaslioB, OIIM3KUM K MakcHMabHOMY. Ha sk3amMeHe cTyzieHT
JIEMOHCTPHUPYET ITyOOKHE 3HaHKS MPEeyCMOTPEHHOTO POrPaMMOii MaTepHasa, yMeeT YeTKO, JJAKOHMYHO 1
JIOTMYECKH TIOCIIEIOBATENBHO OTBEYATh HA MIOCTABIICHHBIE BOIIPOCHL.

Ouenka «xopouioy —om 81 00 90 6an106 — TEOPETUUECKOE COZIEPAKAHUE Kypca OCBOEHO,
HEOOXOAMMbIE MPAKTUUECKUE HABBIKA Pa0OThI CPOPMUPOBAHBL, BBINOIHEHHbIE yUeOHbIE 3a/IaHUS COEPKAT
He3HAuUTelbHbIE OIMOKY. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPAOE 3HAHKSI OCHOBHOTO
(porpamMMHOr0) MaTepuaia, yMeeT YeTKO, IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTABJICHHBIE BOIPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOPETUUECKOE COACPIKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOUMbIEC MPAKTUYECKHUE HABBIKU PAaOOTHI cHOPMHUPOBAHBI
YaCTUYHO, BBITIOJIHEHHBIE y4eOHbIE 3aJaHusl coJiepKaT rpyosie ommlOku. Ha sxk3amene cTyaeHT
JEMOHCTPHUPYET 3HAHWE TOJHKO OCHOBHOTO MaTepuania, OTBETHI COAEpKaT HETOYHOCTH, clabo
apryMEeHTHPOBAHbI, HAPYIIEHA MMOCIEeI0BATEIbHOCTD U3JI0KEHUS MaTepuaa

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6annoe — TeopeTryeckoe
coJiep’KaHue Kypca He OCBOEHO, HEOOXOAMMbIE MPAaKTUYECKHEe HAaBBIKH PAOOThI HE
chopMUPOBaHbI, BHITIOJIHEHHBIE Y4EOHBIE 3aaHUS COAEPKAT IPyObIe OMIMOKH, TOTIOTHUTEIbHAS
camocTosiTeNbHasg paboTa HaJl MaTepraioM Kypca He MPUBEJET K CYIIeCTBEHHOMY MOBBIIICHHIO
KauecTBa BBIMOJTHEHUS YUeOHBIX 3a1aHnii. Ha sk3aMeHe CTyIeHT JeMOHCTPHUpPYeT He3HAHHE
3HAYUTENIBHOMN YacTH MPOrpaMMHOT0 MaTepuana, CyleCTBEHHbIC OIMOKH B OTBETaX HA
BOIPOCHI, HEYMEHUE OPUEHTHUPOBATHLCS B MaTepualie, He3HAHNE OCHOBHBIX IOHATUH
JUCIUTLTAHBI

PexoMeHnanmy no HamMcCaHuio KYPCOBOM PAOOTHI
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IIpy moaroroBkKe KypcoBOil pabOThl CTYJEHT NPHOOPETAET HaBBIKK cOOpa,

00pabOTKH, aHANIM3a U U3JIOKEHUS MaTepHalia M0 U3y4aeMOMY MPEIMETY.

N —

—

W N

D

[loAroToBKa KypcoBOW pabOThI
CtyzneHT BbIOMpPAET TEMY U COTJIaCOBBIBAET €€ C PyKOBOJIUTEIIEM.
3areM CTyAeHT npucTymaer kK coopy uHdopmanuu. IlepBonauanpHOe
NpeCTaBICHHE O TeMe U CTPYKType paboThl MOXHO COCTaBUThH II0
yuyeOHHMKaM, CITPaBOYHUKAM, MOHOTpadusM, CTaThsIM B HAyYHBIX JKypHajax.
Ha »ToM sTame cocTaBisieTCsl M COTIIACOBBIBACTCS C IMpEroAaBaTeseM IUIaH
KypCOBOM paboTHI.
CobOpannblii MaTepual (BIMUCKUA TAaOJHIL, TpaduKU) CUCTEMATUZUPYIOTCS B
COOTBETCTBHH C TUTAHOM. [[11aH MOXKET yTOUHSTHCS.
[locne »atoro mwumercs paborta, oOpamiaercs ocoboe BHUMaHHE Ha
o0paboTky wuHpopMmalnuu, €€ aHajdu3 Ha OCHOBE IOCJICIHUX JaHHBIX,
UCTIONB3YsI TAOIHIIBI, TPApUKH, a TAK)KE MATEMAaTHUECKHUN anmapar, €Clid 3TO
11eJeco00pasHo.
CocrasinsieTcst ou6nuorpadust (CIIMCOK UCIOIB30BAaHHBIX HCTOUYHUKOB).

PEKOMEHAYEMASA CTPYKTYPA PABOTHI
TUTYJIBHBIN JIUCT
Conepxanue (11aH paboThI)
BBenenue (mpenMeT uccieaoBaHMs, Ledb U €€ pa30MBKA IO 3a7adaM, Kak
TE€Ma OCBEIllEHa B UCCIIEIOBATEILCKON JINTepaType, Haubojee akTyalbHbIe
W/WTU CTIOPHBIC aCTICKTHI)
2-3 rnaBbl ¥ naparpadsl (eciau pazdouBka Ha maparpadsl 1ienecoodpassa). B
HUX PACKpbIBA€TCA CYTh pacKphiBaeMoil TeMbl. Marepuan wu3maraercs
JIOTUYHO, TOCleqoBaTeNbHO. JlaHHBIE MPHUBEACHHBIX TaOMuUI, TpaduKoB
3aTeM aHAJIM3HUPYIOTCS B TEKCTOBOM (hopme
3akmroueHue (1es1ecooopa3Ho HamMcarh B (hopMe BBIBOJIOB)
Cnucok UCTONb30BaHHOM JIUTEPATYPhl M HCTOYHUKOB (OnbImorpadwst)

OdopmiieHre ¥ HayYHBIN anmapar
PaGoTta OTKpBIBa€TCS TUTYJIBHBIM JIMUCTOM. THUTYIBHBIA JIUCT CONEPIKHUT

uHdopmarmio o0 ydeOHOM 3aBeAeHUM, THe BhImoiaHeHa paborta (Kabapamno-
bankackuii rocyauBepcuteTr uMm. X.M.bepbekoBa), ero moapasaeneHun, KOTOpoe
OCYIIECTBIISIET PYKOBOACTBO (Kadempa HEOpraHWYecKO U (DU3MYECKOW XUMUN),
TOYHYIO (OpPMYITHUPOBKY TeMBbI, cBeneHus o0 aBtope (damwmmusi, u. oO.,
aKajgeMu4ecKas Tpyra), Kypc, HHCTHTYT. Kpome TOro, MOKHBI OBITH YKa3aHBI
JIOJKHOCTh, y4Y€HAsl CTETICHb WJIM YYEHOE 3BAaHHUE HAYYHOTO PYKOBOIMUTEIS, €TO
dbamunus, u.0., Mecto (r. Hanpuuk) u roa Hanucanus pedepara.

Hayunbiii anmapat kypcoBoil paOOThl JOJKEH OTBEYaTh TPEOOBAaHMSIM,

MIPUHATHIM B pab0Tax HAYYHOT'O COJECPKAHUS.
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Hcnonw3oBanue B TEKCTE KypcOBOM pabOThl LMTAT, HAWOOJiEe Ba)KHBIX
(pakTOB M CTaTUCTHMYECKHX IOKa3areiaed, OCOOEHHO TaOJWll, a Takke rpauKoB
JIOJKHO OBITh MOAKPEIJICHO CChUIKOM Ha MCTOYHUK JTMOO BHU3Y CTPAHUIIbI, JTUOO B
KOoHIIe paboTel B crnenuanbHoM pazzaene. [lpumepsr: CumopoB M.H. Cdepa
mnatHeiX yeayr B PO. M., Crynent, 2009, C.34; BanoBa .M., yka3. cou., c. 45
(ecnmu  ccplika JaBanach  paHee). s  MHOCTpaHHBIX UCTOYHUKOB  IpHU
HEOJHOKPATHBIX CChUIKaX yKasbpiBaeTcsa: Op. cit u ctpanuna. Ilpu ccpiikax Ha
CTaTbd B TEPUOJAMYECKUX H3JAHUSX BHAYalle YKa3bIBAE€TCS aBTOP M HAa3BaHUE
CTaThH, a 3aT€M B CKOOKaX — BBIXOJIHbIC JJaHHBIE COOCTBEHHO HM3JaHUS /’KypHaa,
raszerTbl, COOpHHKA/.

Cnucok nureparypbl 1 ICTOUHUKOB MPUBOJIUTCS B KOHIIE KypCOBOM pabOTHI
U cocrtapisieTcs: 0o B aipaBUTHOM TOpsiAKe, MO0 C pa3OMBKOW MO XapakTepy
U3JIaHu /oQuiManbHble JOKYMEHTBI, MOHOTpaduu, CTaThbH, CTATUCTUYECKHE
UCTOYHUKHU, TIepuouKka, MHTEpHET.

OO0BEM paboThI U CPOKHU €€ c1auu

O6BeM KypcoBoit paboThl — 25-30 cTaHAAPTHBIX CTPAHUIL (B KaXKI0H OKOJIO
30 cTpok no npumepHo 60 3HakoB). Beryrienue, 3akiroueHre — 1o 2-3 CTpaHUIIBI.

Cpok cimaum B OCEHHEM cemecTpe — 70 1 jnekabpsi, B BECEHHEM CEMECTpe —
1o 1 mas. OdopmieHHas paboTa caeTcsi MpenogaBaTeto.

Jlo Hayana 3a4eTHOM CEeCCHMU HAy4YHBIH PYKOBOJIUTEIh MPOBEPSET paboTy U
BBICTABIISIET OLIEHKY B (hopme 3adeTa. [JopaboTka 4MCTOBOrO BapuaHTa C IIEJIBIO
yCTpaHEHHUs UMEIOIINXCA HeIOCTATKOB B MPUHIIUIIE BO3MOKHA, €clii paboTa caHa
B YCTaHOBJICHHBIE IEKAHATOM CPOKHU.

8. Mamepuaﬂbno-mexuuuec'xoe obecneuenue 0ucuummubt

1.1. TpeOoBaHusi K MATEPUAIBHO-TEXHHYECKOMY O0ecIe4YeHUIo

Jns peanuzanuu paboueil mporpamMMbl JUCLUIUIMHBI UMEIOTCS CIIELUAIbHbIE MOMEIEHUs IS
IIPOBEACHUS 3aHATUH JIEKLMOHHOTO W CEMMHAPCKOIO THIIA, TPYNIIOBBIX M WHIUBUIYaIbHbBIX
KOHCYJIbTAllMi, TEKYLEro KOHTPOJsI M MPOMEXYTOYHOM aTTeCTalluy, a TaKKe MOMEIIEeHUs A
CaMOCTOSTENIbHOW pabOThl U MOMEIEHUS JUIsl XpaHEHHUs U MPOQHIAKTHUYECKOTo 00CITyKUBaHUS
oOopynoBanus. CrienuaibHble MOMEIICHNsT YKOMIUIEKTOBAHbI CIICIMATU3UPOBAaHHON MeOenbio U
TEXHUYECKUMH CpeJICTBA OO0YUEHUs, CIyXKallUMH Ul IpeACcTaBiIeHUs MHPopMaluu O0JIbLION
ayJUTOPHUH.

I[J'IH IIpOBCACHUA 3aHATHH  JIGKIMOHHOTO THIIA HMEIOTCS ACMOHCTPAIMOHHOC
O60py,[[OBaHI/Ie u y‘Ie6H0—HarJ’IH,Z[HLIe nocoous. Ilo mucuuiuinHe «Heoranudeckas XuMHS
HMCIOTCA NPC3CHTALIUU IO OTACJIbHBIM TEMaM KypcCa, ITO3BOJIAOIINC HanOoee B(I)(I)CKTI/IBHO
OCBOHTH HpeZ[CTaBJ'IeHHHﬁ y‘le6HBII>i Marcpuall.

HpI/I IMpOBCACHUN 3aHATHH JIEKITUOHHOT o/ CCMHUHAPCKOTO TUIIA 3aHATUH HCIOJIB3YOTCA:
JUUECH3UOHHOE NPOZPAMMHOE 0DecneueHue:

IlepeyeHb JTUIIEH3MOHHOTO TporpaMMHoOro odecnedenus KbI'Y 2021
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Ne IIpaBoobianaresb HaumeHoBaHuUe NPOrpaMmbl, OcHoBaHmue 1715
n/n NPaBo UCNOJIb30BAHUS KOTOPOH | HCMOJIb30BaAHUS
NpeaocTaBIseTCS
Microsoftirelandoperationslimited | ITaker npaB ayis ydammxcsi Ha [orosop
obecrieueHne TOCTyIa K CEPBUCY Nel3/9A-223
Office 365 ProPlusEduShrdSvr 01.09.19

ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES

AO «JIaboparopus [IpaBa Ha IPOrpaMMHOE Horosop
Kacnepckoro» obecieuerne Ha  mporpammuoe | Nel3/DA-223
obecrnieueHue 01.09.19

KasperskyEndpointSecurity JUTSt
6usHeca — CtangapTHbli Russian

000 [IpaBa Ha ucnonb30BaHNE HoroBop
«loxTop BeO» MIPOrpaMMHOTO 0OecTieueHus Nel3/2A-223
Dr.WebDesktopSecuritySuite 01.09.19

AnTtuBupyc + LleHTp ynpaBneHus Ha
12 mec., 200 IIK

8.2 Ocobennocmu peanuszayuu Oucuunﬂumﬂ O0J151 UHBAIUOO06 U JIUY C OCPAHUYECHHbIMU
6O3MOMNCHOCMAMU 300p08b}l

JlJ1g CTyIEHTOB C OTpaHUYE€HHBIMHM BO3MOXHOCTSIMU 3JI0POBBS CO3/IaHBI CIIEUAIbHbBIE
YCIIOBUSA JUIA MOJIydyeHus: o0pa3oBaHus. B 1ensx 10CTyMHOCTH NOJYy4YeHHsI BBICIIETO
oOpa3oBaHus M0 00pa30BaTENbHBIM IPOrPAMMAaM WHBAJIMAAMU U JIMLIAMU C OTPaHUYECHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI YHUBEPCUTETOM 00ECIIeYnBACTCS:

1. AnbrepHaTuBHAs BepCcHs OPUITHATHHOTO caiiTa B ceTH «MHTepHeT» 115 cl1ab0BHASIINX;

2. JIns vHBAIMIOB C HAPYIICHUSIMU 3peHus (C1aboBUIAIINE, CIIETIBIC) - IPUCYTCTBUE
ACCHCTEHTA, OKa3bIBAIOIIEro 00y4aroneMycsi He0OX0AUMYIO TTOMOIIb, TyOJIMPOBaHUE BCIYX
CIpaBOYHON MHGOPMAIIUU O PacTIUCaHUU YUeOHBIX 3aHATUIN; HaJM4Ke CPEJCTB AJISl YCUIICHUS
OCTAaTOYHOTO 3pEHHUsI, OpaliIeBCKOI KOMITbIOTEPHON TEXHUKH, BUJICOYBEIMUUTENEH, TPOrpaMM
HEBU3YaJILHOTO JOCTYIAa K HH(OpMALMU, TPOTpaMM-CUHTE3aTOPOB PEUH U APYTUX TEXHUUYECKUX
CPEICTB MpUeMa-nepenaun yueOHoi nHdopManuu B JOCTYIHBIX GopMax JUisl CTYAEHTOB C
HapyILICHUSIMH 3PECHUS;

3./11st ”HBaNMUAOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS IO CIYXY
(cmabocaplmanine, TIyxue) —3ByKOyCUIUBAIOIIAs anmapaTypa, MyJIbTUMEIUITHbIe CPEICTBA U
Jpyrue TEXHUYECKUe CpeicTBa MpuemMa-nepenaun yueoHon napopMaluu B J0CTYIHBIX popMax;
4. J1nst ”HBAUOB U JIUII C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMH 3/I0POBbS, UMEIOIINX HAPYIICHUS
OTIOPHO-ABUTaTEIBHOTO anmnapara, Co3JaHbl MaTepUaIbHO-TEXHUUECKUE YCIOBHS
obecrneunBarore BO3MOXKHOCTh OECIIPEISITCTBEHHOTO JOCTYIa O0y4YalouIuxcs B yueOHbIe
MOMeEIIEeHHUs, O0BEKTY MUTAHMsI, TyaJeTHbIC U APYTUe TOMEIICHHS YHUBEPCUTETA, a TAKKE
peObIBaHUS B YKa3aHHBIX MOMENICHUSIX (HAJMYKMe PACITUPEHHBIX ABEPHBIX TPOEMOB, MOPYIHEH
U IPYTUX NPUCTIOCOOICHUI).

OOyyaromuecs U3 YUCNa JUI] C OTPAaHUUYEHHBIMH BO3MOKHOCTSAMU 37I0POBbBSI
obecrneveHbl NIEKTPOHHBIME 00pa30BaTeIbHBIMU pecypcamMu B (hopMax, aJanTUPOBAHHBIX K
OTPaHUUYEHUSM UX 3/I0POBBSI.

OGy‘-IaIOH_[I/IMCH C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA IMPCAOCTABIIAKOTCA
CIICIUAJIbHBIC y‘IC6HI/IKI/I )51 y‘-IC6HBIe HOCO6I/IH, nHasda y‘-IeGHaH JIUTeparypa, CHCIHUAIBHBIC
TCXHUYCCKUC CPCACTBaA 06y‘IeHI/I}I KOJUICKTUBHOTO W HWHAMUBUAYAJIBHOTO IOJIb30BAaHMUA,
npeaoCTaBJICHUC yciayr aCCHUCTCHTA (HOMOI_I_[HI/IKa), OKa3bIBaromiecro 06y‘IaIOIJ_II/IMCH
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HEOOXOJMMYI0O  TEXHMYECKYIO TIOMOIIb, a TaKKe YCIAYI'H CYpJONEPEeBOJYUKOB U
TU(IIOCYPIOTIEPEBOJUNKOB.

a) IS CJ1a00BHISIIHX:

- Ha DK3aMEHE IPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOUIMIA CTYAECHTY HEOO0XOJAUMYIO
TEXHUYCCKYIO IOMOLIb C YYCTOM HHIAUBHUAYAJIIBbHBIX ocoOeHHOoCTEH (OH IIOMOT'a€T 3aHATb
pa60qee MCCTO, NEPCABUTATLCA, ITPOUUTATD U O(i)OpMI/ITI) 3aJaHUC, B TOM YHCJIC 3allUChIBas I10[
JTUKTOBKY);

- 3alaHusd 4 BBIIIOJHCHHA, a TaKKEC MHCTPYKIHA O TIOPAAKE IIPOBCIACHUSA
3ayere/sK3aMeHa 0(OPMIIIOTCS YBEIIMYCHHBIM MPU(TOM;

- 3a4aHus JJI BBIIIOJIHCHHS Ha 59K3aMCHE 3a4UTHIBAIOTCA aCCUCTCHTOM,

- INCBMCHHBIC 3aJIaH1sI BBIIIOJIHAIOTCA Ha 6yMare, HAaAWKTOBBIBAOTCA ACCUCTCHTY,

- o0ecreynBaeTcs UHIMBUIYAIbHOE paBHOMEpHOE ocBeleHrne He Mmenee 300 Jrokc;

- CTYACHTY MJid BBIIIOJHCHHUA 3alaHusaA IIPpU HGO6XOILI/IMOCTI/I MpEaAOCTaBIACTCA
YBEJIMYHBAIOIIIEE YCTPOKCTBO;

B) JUIA TJIyXUX U €1a0O0CIIBIIIANTNX:

- Ha 3a4yere/PK3aMeHe TMPUCYTCTBYET AaCCUCTEHT, OKAa3bIBAIOIIMHA  CTYIEHTY
HEOOXOMMYI0 TEXHUYECKYIO MIOMOIIH ¢ YIETOM WHIMBUIYAJIBHBIX 0COOCHHOCTEH (OH TTOMOTAeT
3aHATH pa60t1ee MCCTO, MNEPCABUTATHCA, IMPOYUTATH U OCbOpMI/ITI) 3alaHuE€, B TOM YHCIJIC
3anuchIBas MO/ AUKTOBKY);

- 3aUeT/3K3aMeH MPOBOTUTCS B MUCHBMEHHOM (hopme;

- oO0ecrmeunBaeTcss HalWM4We 3BYKOYCWIMBAIONIEH ammapaTypbl KOJUICKTHBHOTO
MOJIb30BAHMSI, TPU HEOOXOJWMOCTH TIOCTYIAIONIAM TPEIOCTABISIETCS  3BYKOYCHIHBAFOIIAS
anrmaparypa HHIUBUIYaJIbHOTO MOJIh30BAHUS;

- 10 JKEJIAHUIO CTYJICHTa PK3aMEeH MOYKET IIPOBOJUTHCS B TUCBMEHHOU (hopme;

o) Ui JUI[ C HapyIIeHUSMH ONOPHO-IABUTaTeNbHOTO ammaparta  (TSDKETBIMHU
HApYIICHWSIMHA JIBUTATEIBHBIX (YHKIUH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):

- THACHMEHHBIC 3aJaHHs BBITIOJIHSIOTCS Ha KOMIIBIOTEPE CO CIIEHUAN3UPOBAHHBIM
MIPOrPaMMHBIM 00€CTICUeHUEM HUJTH HAJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA DK3aMEH MPOBOMUTCS B YCTHOH Gopme.
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IIpuioxenue 1

JUCT UBMEHEHU (JIONNOJIHEHU)

B pabouyto Iporpammy 1o Juciumuimae «Heopranndeckas XUMUsD) IO HAPaBIICHUIO
noarotosku 04.03.01 — Xumust; [Ipoduns Oprannyeckas Xumusi ua 2020-2021yueGHbiii roj

Hepeqenb BHOCHMBIX

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

IIpumeyanue

OO6cyxaeHa U peKOMEHJOBaHA Ha 3aceJaHuu Kadeapbl HEOPraHUYEeCKOW U
buzruecKor XUMUU TPOTOKOIT No or" " 2020r.

3aBeayromuii kapeapoi /Kymxos X.b./




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

Non Buo xonmponn Cymma bannos
/n Oowan cymma | 1-a mouxa 2-1 mouxka | 3-a mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4e.
Texywuii Konmposn: 00 30 6annos 00 10 6. 00 106. 00 106.
Omeem Ha HPAKMUYECKUX om 0 009 6. om0 0036.| omOoo36.| om0odo 3 6.
3aHAmMUAX
Buvinonnenue aabopamopubix | 10 12 6amioB 40. 40. 40.
pabom
Boinonnenue  camocmosmenvhwix
3a0anuil (pewenue 3adau,
Hanucanue peghepamos, 00K1ao, om () 0096. om00036. |om00oo36 |om0Ooo3o
acce )
Pybescrvlit KoHmpoJib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHHNE ot 0- 1o 96. ot 0- 10 36. | ot 0- 7o 36. | ot 0- g0 30.
KOJJIOKBUYM ot 0 mo 216. or0mo076.| or0mo76.| or0mo76.
Hmozo cymma mexkywezo u
PyberscHoz0 KOHmMpoa 0o 70bannos 00 230. 00 230 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He meHee 36 0. He meHee 12 | He meHee 12 HE MeHee
0. 0 126
OIIeHKA «XOPOIIO0» menee 70 6.
(51-69 6.) MeHee 23 6 | meHee 23 6 | MeHee 240
OIIeHKA «OTJIHYHO»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHee

0.

0

246

[pnaoxenue 2
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KpnTepml OlICHKHN Ka4vyeCcTBa OCBOCHMUSA JUCHUIIIMHBI

bannsi
(pefiTUHrOBOM Pesyserar TpeboBanust ypoBHIO chOPMUPOBAHHOCTH KOMITETCHITHH
oreHKH) OCBOCHHS
OOyuaromuiicss OCBOMII 3HAHUS, YMEHHSI U HABBIKU BXOJISIINE B COCTAB
KOMIICTEHITHI:
-CIIOCOOHOCTBIO aHAIIM3UPOBATH u WHTEPIPETUPOBATH
pe3yiabTaThl XUMHUYECKUX IKCIIEPUMEHTOB, HAOIIOCHUN 1 N3MEpPEHU
(OIIK-1);
- CIMOCOOHOCTHIO TIPOBOJUTH C COOJIIOJIGHUEM HOPM TEXHHKHU
0€30MacHOCTH XMMHUYECKUN IKCIEPUMEHT, BKJIIOYas CHHTE3, aHaJu3,
W3y4eHUE CTPYKTYpbl M CBOWCTB BEUIECTB W  MAaTepHUasoB,
33(‘2;‘*‘) rccleIoBaHKe mpoleccos ¢ ux ydacrueM (OIIK-2);
62-70 Hporenypet - CIIOCOOHOCTBIO TIPUMEHSATh PACYETHO-TEOPETHYECKUE METOIBI
32?{1:2) JUIsl U3YYEHHsI CBOMCTB BEILECTB M NPOLECCOB € HX Y4aCTHEM C
HCIT0JIb30BaHUEM COBpEMEHHOH BhruncauTeapHoM Texuuku (OI1K-3);
-CIIOCOOHOCTBIO IJIAaHUPOBATH paboThI XUMUYECKON
HAIpPaBIEHHOCTH, 00pabaTbiBaTh M WHTEPIPETUPOBATH IOTYUYCHHBIE
pe3ynbTaTbl €  MCIHOJIb30BAaHUEM  TEOPETUYECKUX 3HAHUW U
MPAKTHYECKUX HABBIKOB DPELICHUS MATEMaTHUYECKUX M (U3NYECKUX
3amau (I1K-4);
-CIIOCOOHOCTBIO TPEACTABIATh Pe3yNbTaThl CBOEH pabOTHl B
YCTHOH ¥ THUCHhMEHHOW ¢opMe B COOTBETCTBHM C HOPMaMH U
IpaBUJIaMM, IPUHATHIME B IpodeccnoHanbHoM coodrectse (ITK-6);
3aureno (¢ | O6yuaronmiicst nposiisier kommerenuuu OIIK-1; OIIK-2; OIIK-3
36-61 npouenypoit | OIIK-4 OIIK-6, 1o He B TOTHOM 00beMe BXOJSIINX B MX COCTAB
caauu nerictBuil. OOyyaromuiics MOXeT JI0IyCTUTh HEKOTOPbIE HETOYHOCTH,

IIpuioxenne 3
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3a4era) HEerpyOble OLIMOKH, 3aTPYIHATHCS B U3JI0KSHUH MaTepUaa, HO IPaBUIbHO
OTBEYaTh HA 33J]JaBaEMbIC €My BOITPOCHI.
Mmenee 36
6aiia He 3auTeHo | Kommereniun He chopMUpoBaHEbI

«3aumeno» BbICTaBISETCS O0O0ydJarolmeMycs,

MNpOACMOHCTPUPOBABIIEMY IIOJIHOC, BCCCTOPOHHEC, OCO3HAHHOC IIPAaBUJIBHOC 3HAHUC

nporpaMMHOIO MaTtepuajia W HU3JIOKUBIICMY OTBET JIOTUYHO, TI'PaMOTHO, Y6€I[I/IT€J'II>HO, TOTOBOTO K I[EU'IBHCﬁHICMy HpO(l)eCCI/IOHaJ'II)HOMy

COBCPIICHCTBOBAHMUIO.

HpI/I OTBETC O6y‘-IﬁIOHIHI>iCSI MOJKCT NOIMYCTUTb HEKOTOPBIC HCTOYHOCTH, H€FPY6I>I€ OHII/I6KI/I, 3aTPYAHATBCA B CaAMOCTOATCIIBHOM H3JIOKCHUHA
Marcpuaia, HO MPaBUJIbHO OTBCYATHL Ha 3alaBAC€MbIC €MY BOIIPOCHI, B PE3YyJIbTATC HABOJAIIMWX BOIIPOCOB C IOMOIILIO MPCIOJAABATCIIA UCIPABJIATH

JOMYIICHHBIC OIIMOKH ¥ HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABICHO OOyyarouiemMycs, OOHapyKHBIIEMY HENOJHOE, HEOCO3HAHHOE 3HAaHHME Y4eOHO-IPOrpaMMHOTO
MaTtepuana, JIOMyCKaloleMy rpyobie OmHOKH, HECTIOCOOHOMY CaMOCTOSATEIbHO H3JIOKUTH OTBET HAa BOMNPOC, OTBEYAIOIIEMY HENPAaBUIBHO WM HE
JAIONIEMy OTBET Ha 3aJaHHBIE BOMPOCHL. JleMOHCTpUpyeMblii ypOBEHb 3HAHHI HE MOXKET OBITh MPH3HAH JOCTATOYHBIM IS MPOGECCHOHATHHON

JACATCIIBbHOCTH.
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