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1 Hesapb 1 3a1a4M OCBOEHHUS TUCHHUILIMHBI.

[IporpaMma JIuCHMIUIMHBI cocTaBieHa Ha ocHoBe TpedoBanuit ®I'OC BIIO 1o
HarnpasiieHuto noarotoBku 04.03.01 Xumus. Ilpennasnadena nisi 6akanaBpoB, 0OydarOIIUXCS
1o nporpamMmam «Heopranuueckast XUMHsI 1 XUMHUSI KOOPAWHALMOHHBIX COEUHEHUID, «XUMUs
OKpYKArOIIEeH Cpe/ibl, XUMUYeCKast SKCIIEPTH3a M SKOJIOTHYECKasi 0e30MacHOCThY (TIepBBIA TO)

Lean ocBoeHUs AUCHUTUIMHBL:  [{ehi0 0CBOCHUS TUCHUTIIMHBI SIBJSIETCS TEOPETUYECKAS
U IpaKTHYecKas MOArOTOBKA CTYJEHTOB 110 OCHOBHBIM ((yHIaMEHTAIbHBIM) pa3zenaM oO1iei u
HEOPraHMYECKOU XUMHUU C YIETOM COBPEMEHHBIX TCHACHIINI pa3BUTHS XUMUYECKON HAYKH, UTO
obecrieunBaeT perieHue 3aaad oyaymieit mpoecCHoHAIbHON ACSITEIIbHOCTH.

3apaum: 3a1ayaMu HEOPTraHUYECKON XUMUH SIBIISIOTCS U3yUYCHUE:

- COBPEMEHHBIX MPEJICTABIIEHUN O CTPOECHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHUSI U CBOWCTB
BEILIECTB OT TMOJIOKEHUST COCTABJISIIONIUX UX DJIEMEHTOB B [lepronyeckoit cucteme u
XapakTepa XUMHYECKOW CBSI3H;
- IPUPOABl XUMHUYECKUX PEAKIINH, HCTIOIB3YEMBIX B MPOU3BOJICTBE XUMUUYECKUX BEIIECTB U
MaTepuaioB, KHHETHYECKOTO U TEPMOIMHAMUYECKOTO TTOIX0I0B K OTTMCAHUIO XUMUYECKUX
MIPOIIECCOB C IEJIbI0 ONITUMM3AIINN YCIOBUM WX MIPAKTHIECKOHN pean3aliug;
-BOKHEHUIIUX CBOMCTB HEOPTaHMYECKUX COCTMHEHUN U 3aKOHOMEPHOCTEN UX U3MEHEHUS B
3aBUCHUMOCTH OT TOJIOKEHHUS COCTABIISIONINX MX 31eMeHTOB B [lepuoanueckoii cucreme.

2 Mecto nucuumiinasl B cTtpykrype OOII BITO

JlucuumimHa OTHOCUTCS K 00s13aTennbHOM YacT yueonoro nukia — b1.0.06.01 moxyns
«XUMHUS» U OCHOBBIBAETCS HA 3HAHUSIX, HABBIKAX M YMEHUSX, TPUOOPETECHHBIX B PE3YNIbTATE
OCBOCHMS XUMHUH, GU3HKH U MATEMATUKH B CPEHEN TIKOJIE. Y CIIEIITHOMY OCBOEHHIO
JTUCITUTIIMHBI COMTYTCTBYET MapajlieIbHOE U3YUYeHHE (PU3HKH U MaTEMaTHKH Kak 0a30BBIX
€CTECTBEHHOHAYUYHBIX JTUCIIUATIINH.

Nzydyenune nqucuummmabl «HeopraHnyeckas XuMus» Kak MPe/IIIeCTBYIONIEH COCTaBIsSET

OCHOBY JAJIbHEHIIIETO OCBOCHHS CJICIYIOIINX JTUCITUIUINH: « «DU3UYecKas U KOJJIOUTHAS
XUMUSA», K AHATTUTAYECKAS XUMUS.

N3yyenue maHHOW JUCHUIUIMHBI HAMpaBIEHO HA OCBOEHUE OOOOIIEHHBIX
TPYJIOBBIX () YHKIIHIA

3 TpeOoBaHus K pe3yJibTATAM OCBOEHHUS COAEP:KAHUS AUCIUIIUHBI
3.1.27eMeHTHBI 001IeKYyIbTYpPHO-NIPOodeccuoHaNbHbIX KoMneTeHuni (OIIK),
(opMupyeMBbIX TaHHOH AUCUHMIIINHOM
OIIK-1.1. CucremaTu3upyeT U aHAIU3UPYET PE3YAbTAThl XUMHUUECKHUX 3KCIIEPUMEHTOB,
HaOJI0IeHNUH, U3MEPEHUH, a TaK)Ke Pe3yJIbTaThl paCUe€TOB CBOIMCTB BEIIECTB M MAaTEPUAJIOB;

OIIK-1.2. CnocoGeH 0OCyIIECTBIATh MOUCK AJITOPUTMOB pEIIEHUs TPOOIeMHON
CUTYallUU Ha OCHOBE JIOCTYIHBIX MCTOYHUKOB MH(OPMAIMK C TPUMEHEHUEM COBPEMEHHBIX
MH(GOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX CPEJCTB U TEXHOJIOTUH;

OIIK-1.3. ®opmynupyeT 3aKkJIFOUEHHUS U BBIBOJBI IO pE3yJIbTaTaM aHAIN3a
JUTEPaTypPHBIX TAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX paboT
XMUMHMUYECKOHN HaIpPaBJIEHHOCTH;

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



OIIK-6.1. TIpeacraBusieT pe3y/ibTaThl padOTHI B BUJIE OTUYETA [0 CTAHAAPTHON Gopme Ha
PYCCKOM SI3BIKE;

3.2.Pe3yabTaTrhl 00pasoBanus, GopMHPYEeMOro JAHHOM JUCHUIINHOH
3.2.1.B pe3yabTaTe 0CBOECHUS JUCHUNIMHBI 00Yy4AIOIIUICS T10JI2KEH 3HATD:

-OCHOBBI COBPCMCHHBIX Teopnﬁ B oOJract HeOpFaHquCKOﬁ XMMHH U CIIOCOOBI UX IMPUMCHCHUSA
I PECIICHUA TCOPCTUUCCKUX U NIPAKTHYCCKHX 3a/1a4d B JIIOOBIX 00JIacTAX XHUMHH,

-OCHOBHBIC INOHATHA U 3aKOHBI XUMUH, TCPMUHOJIOTHUIO 1 HOMCHKJIATYPY BaXHEHUIITHX
XUMHNYCCKHUX COCIII/IHCHI/Ifl;

- COBPEMCHHBIC IMPEACTABJICHUA O CTPOCHUN aTOMOB, MOJICKYJI 1 BEHICCTB B PA3JIMYHBIX
arperaTHblX COCTOAHUAX,

- IPUPOAY U TUIIBI XUMHUYECKOU CBA3H;

- METOAOJIOTUIO NTPUMEHCHUA TCPMOJUHAMUYCCKOTO U KUHCTUYCCKOT'O IMMOJAX0A0B K OITMCAaHHIO
XUMHUYCCKHUX MMPOLECCOB,

- crieuu UKy CTPOEHHS ¥ CBOWCTBA KOOPAMHAIIMOHHBIX COEAMHEHU;

-XapaKTEPUCTUKY JIEMEHTOB M UX BaXKHEUIIINX COCTMHEHU,

- 3aKOHOMCPHOCTH U3MCHCHUS (bHSHKO-XI/IMI/I‘-IeCKI/IX CBOIICTB IMPOCTBIX U CJIOKHBIX BECIICCTB B
3aBUCHUMOCTH OT IIOJIOKEHHNS COCTABIAIOIUX UX 3JIEMECHTOB B HepHOﬂquCKOﬁ CHCTEMCE,

- OCHOBHBIC TIpaBUJIa OXPAHbBI TPYJa U TEXHUKH 0€30MacCHOCTH MPH paboTe B XUMUYECKOM
naboparopuu

3.2.2.B pe3yabTaTe 0CBOEHHMS TUCHHUILINHBI 00y4aKOLIUIICA 10J15KeH YMeTh:
-CaMOCTOSITENIbHO CTaBUTh 3a/1a4y MCCIIEJOBAHNSA B XUMHUYECKUX CHCTEMaxX, BBIOMPATh
ONTUMAJIbHBIE IIYTH U METOJbI PEIIEHUs MOAO0OHBIX 3a/1a4 KaK SKCIIEPUMEHTAIbHBIX, TaK U
TEOPETUUYECKHX;
-00Cy)KIaTh pe3ynbTaThl UCCIEI0BAHUM, OPUEHTUPOBATHCSA B COBPEMEHHOMN JIUTEpaType MO
HEOPraHM4ecKOil XMMHUHU, BECTU HAYYHYIO JUCKYCCHIO 110 BOIIPOCAM HEOPraHU4ECKON XUMHUHU.
paboTaTh C XMMUYECKMMH PEAKTUBAMU, PACTBOPUTENIAMH, JAOOPATOPHBIM XUMUYECKUM
000pyI0BaHHUEM;
- IPOU3BOAUTH PACUEThl, CBSI3aHHbIE: C IPUTOTOBIEHUEM PAaCTBOPOB 33JJAHHOM KOHIIEHTPALUH,
OIpe/ieIEeHuEeM TePMOJANHAMUYECKUX U KHHETUYECKUX XapaKTePUCTUK XMMHUYECKHX MPOLIECCOB,
OIpeIeIEHNEeM CTeXUOMETPUH XUMUYECKUX PEAKIIM, Ollpe/ielIieHueM yCI0BUA 00pa30BaHMs
0CaJIKOB TPYIHOPACTBOPUMBIX BEIIECTB U Jp.;
- MCII0JIB30BaTh IPUHIUI EpUOANYHOCTH U [leproauueckyro cucremMy /Ui IpeAcKa3aHus
CBOMCTBA MPOCTHIX U CJIOKHBIX XUMHUUYECKUX COSAMHEHUIN U 3aKOHOMEPHOCTEN B X U3MEHEHUH;
- IPOBOJIUTH MPOCTON y4eOHO-UCCIIE0BATENIbCKUIM SKCIIEPUMEHT Ha OCHOBE BJIaJICHUS
OCHOBHBIMH IIPHEMaMU TEXHUKU paboT B 1aOOpaToOpuH;
- IPOU3BOAUTH OLIEHKY IOTPELIHOCTEN Pe3ylbTaToOB (PU3UKO-XUMUYECKOTO 3KCIIEPUMEHTA;
- 0OpMIIATE Pe3yJIbTaThl SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX PAdOT, GOPMYIUPOBATH
BBIBO/IbI.

3.2.3.B pe3yabTaTe 0CBOCHUS AUCHUIIIMHBI 00Y4AIOUIUIICS 10JI2KEH BJIA/IETh:
-OCHOBHBIMHU MTPHEMaMHU MPOBEACHUS (PUZUKO-XUMHUECKUX U3MEPEHUI;
-METOJIaMH KOPPEKTHOM OLIEHKU MOTPEUIHOCTEN MPU MPOBEACHUN XUMHUUECKOTO 3KCIIEPUMEHTA;
- TEOPETUYECKUMH METOJJaMHU OMUCAHUsI CBOMCTB MPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE
AIIEKTPOHHOTO CTPOEHUS UX aTOMOB U T0JI0KeHUs B [leprnoanueckoii cucreMe XUMUYECKUX
3JIEMEHTOB;
- SKCIEPUMEHTATBHBIMU METOJIAMU ONPEICTICHUSI XUMUUYECKUX CBOMCTB U XapaKTEPUCTUK
HEOPraHUYECKUX COCAUHEHUIA.



6

4 CopepxaHue U CTpYKTypa IucUMIUIMHBI «Heopranudeckas XUMHUS» HepeueHb OUeHOUHbIX
cpeocme u konmpoaupyemvix komnemenyuii: OIIK-1.1; OIIK-1.2; OIIK-1.3 OIIK-2.1 OIIK-

6.1.
4.1 Conepsxanue pa3aesioB AucuunInHbl (Jlexuus)
Tabauua 1. Tembl JIeKUMOHHBIX 3aHATHI
No Haumenos Coaepxanue paznena Kon Haunmeno
pas- aHue KOHTPOIIAPY BaHHe
nena paszena eMOil OLIEHOYHO
(Momys) o
KOMIIETEHIH | ¢pencrpa
u (1 ee
YacTH)
1 2 3 4
1. Ilpeamer u 3aaaumn xumMmuu. MecTo XUMHUM B cUCTeMe OIIK-1.1;
«Xumust ecTecTBEHHBIX HayK. [Ipenmer u 3agaun xumun. OCHOBHbIE OIIK-1.2: Kosnoxk-

1 KaK HayKa. | 3aJa4d COBPEMEHHOH HeopraHmdeckoil xumun. CoBpeMeH-Hble OITK-1 3’. BUYM,
CrpoeHue | HampaBJIeHHs Pa3BUTHSI XUMUYECKOH HayKu. XUMH4eckast hopma i KOMIIBIO-
BEILIECTBA» | JBW)KEHUS MaTepuu. XHUMHs KaK cCCTeMa 3HaHHWM O BEIIECTBAX — OIIK-2.1 ; TEpHOE
CoBpeMeH | MX COCTaBe, CTPOEHHUM M XUMMYECKOM CBSA3Y. OIIK-6.1 TECTHPO-
HbIE 2. AtomHO-MoJieKyJIsipHOe yuenne. OCHOBHbIE XMMUYECKHE BaHKE

npoOJeMbl | MOHSTHS: aTOM, MOJIEKYJIA, IPOCTOE BEIIECTBO, XUMUYECKOE
HEOpraHuy | coenuHeHue. XUMHUYECKUH dyieMeHT. M30Tonbl. AToMHas u
€C-Kou MonexyinsspHas macca. Moiib, MOJISIpHAsl Macca, MOJISIpHasI
XUMHH. KOHIIEHTPAIHsI BEIIECTBA.

OCHOBHBIE 3aKOHBI AaTOMHO-MOJEKYJISIPHOT'O YICHHUS. 3aKOHBI:
COXPaHCHHUS, KPAaTHBIX OTHOILIEHUH, TOCTOSIHCTBA COCTABA,
00BEMHBIX OTHOIIEHHUH. 3aK0H ABOraapo. 3aKOH 3KBHBAJICHTOB.
CoenyHEHNUS TOCTOSHHOT'O U IIEPEMEHHOI0 COCTaBa.

T"a30BbIe cucTeMbl. I'a30BbIe 3aK0oHBI. MqeanbHbBIN ra3.
VYpasuenne Menneneena — Kimaneiipona. IlapriansHoe naBieHue
ra3a B CMECH, OTHOCUTEJIbHAS IIIOTHOCTh I'a30B.

3. CTpoeHHe aTOMA M 31eKTPOHHBIX 000J109€K aTOMA.
OKcnepUMeHTaIbHBIE OCHOBBI COBPEMEHHOM TEOPHU CTPOESHUS
aToma. Sipo u snekrpoHHas obornouka. [Imanerap-Has Moaens
aToMa U nocTyaatsl bopa, mpoTUBOpednst MOZIENH.

[yanu3M B oBeneHuM MUKpodacTull. BonHoBas npupona
3JIEMEHTAPHBIX YacTUll. Y paBHEHUE A€ bpoiis, mpuHImI
HeonpenenennoctH [ eiizendepra. KBantoBomexanuueckas
MOAEeNbs aToMa Bopopona. BonnoBoe ypaBHenue Lllpeaunrepa.
BonHOoBas GpyHKIMS U 3IEKTPOHHAS IUIOTHOCTD 3JIEKTPOHOB B
aTtoMe. PamuanbHOe U yIJIOBOE paclpeieieHne 3IEKTPOHHON
IUIOTHOCTH B aTOME.

KsanroBbie unicia. ATOMHBIE OpOUTATH. DHEPIreTHIECKUE
YPOBHH 3JIEKTPOHA B aToMax. Bux s-, p-, d-, f- aToMHBIX
opbutaneii. [Ipuarn [Taymu. [IpaBuno XyHna u mopsgok
3aII0JTHeHUS] aTOMHBIX opOuTaneii. [IpuHINT HanMeHbIen
sHepruu. [IpaBuna KieukoBckoro. [Torstre 06 3¢ dexTnBHOM
3apsizie sapa atoMa. DKpaHUPOBAaHHUE 3apsizia apa IEeKTPOHAMH.
4.Tlepuoguueckuii 3axon u [lepuonuyeckas cucrema
XMMHUYECKHUX 3JIEMEHTOB € TOYKHU 3peHHUs TEOPHH CTPOEHMSI
aroma. IlepuoanyHOCTD CBOICTB 3JIeMEHTOB.

Oco0eHHOCTH 3aTIOTHEHHS AJIEKTPOHAME aTOMHBIX OpOHTaNel 1
(hopMHUpOBaHHUE IEPUOMIOB. S-, p-, d-, f-3TIEMEHTHI 1 UX
pacrionoXxeHre B repruoandeckon cucreme. CtpoeHue
9JIEKTPOHHBIX 000JIOYEK HIEMEHTOB M X NEPHOJUIHOCTb.
I'maBHbIEe M TOO6OYHBIE TOATPYIITEL. Pasnuanble hopMbl Tabmu
TIepHOANIECKON CHCTEMBI. [lepnoanIHOCTh CBOWCTB aTOMOB.
Pamnycer atoMmoB 1 noHOB. OpOuTanbHbIE U 3(PEKTHBHBIE
paauychl. Vi3MeHeHne aTOMHBIX ¥ HOHHBIX PaInyCcoOB MO MEPHUOAAM
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u rpyrmmam. I dexTs d- u f-cxatusi. oHN3aIoHHBIN TOTEHIHA
1 €ro U3MEHEHHE 10 nepruojaM u rpynmnam. daxTopsl,
OTIPEICNSIONINE BEININHY HOHU3AMOHHOTO IOTEHIHAA.
CpoZnCTBO K AJIEKTPOHY H €ro H3MEHEHHE 110 [IEpHOaM U TPyIIam.
@DakTopBbI, ONPEACNSIONINE BETHINHY CPOJCTBA K 3JIEKTPOHY.
[TonsiTre 00 ANIEKTPOOTPHUIIATENB-HOCTH dy1eMeHTOB. [1lkaa
[Tonunra. MI3MeHeHue BEeINYHH 3JIEKTPOOTPULIATENBHOCTU
3JIEMEHTOB I10 IEPHOAAM U TPYIIaM.

[lepromMuHOCTE XUMHYECKUX CBOMCTB 3JIEMEHTOB, IPOCTHIX
BEIIECTB M XMMUYECKHUX COeANHEHUH. BTopniHas nepuoauaHocTh
U ee MPOsIBJIEHUE B CBOMCTBaX 31eMeHToB IV u VI nepronos.
V3MeHeHne BaJICHTHOCTH 110 IEpUOaM | rpynmnam. V3menenne
CBOICTB 3JIEMEHTOB IO TIEPUOJaM U IPYIIaM B 3aBHCHMOCTH OT
CTPYKTYPBI BHELTHUX W MPEIABHEIIHUX JIEKTPOHHBIX 000JIOUEK U
panuycoB aToMoB. M3MeHeHne XMMUYECKOH aKTUBHOCTH METaJlIOB
Y HEMETAJUIOB 10 NepUosiaM U rpynmnam. M3smMeneHue KucioTHoO-
OCHOBHBIX CBOMCTB OKCHJIOB ¥ THPOKCHJIOB IO TIEpUOJaM 1
rpymnmam.

5. XuMnyeckasi CBSI3b M CTPOEHHE MOJIEKYJI, BATEHTHOCTb.
BzaumoneiictBue aroMoB. [IpuunHbI 00pa3oBaHKs XUMHUYECKOM
cBa3u. [Ipupona xumudeckon cBszu. Mosekyia Bonopoa u
METOJBI €€ OITMCAaHUA.

KBaHTOBOMEXaHUUECKAsI TPAKTOBKA MEXaHH3Ma 00pa30BaHusI
CBSI3U B MOJIEKYJ1e BoJoposia. OCHOBHBIE TUIIBI XUMUYECKON CBSI3H:
KOBaJICHTHas! (HETIOJIsIpHAs ¥ MOJISIPHAS ), MOHHAS!, METaJTHYeCKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM cBsi3u. O01Ime
0COOEHHOCTH MeXaHNW3Ma 00pa30BaHMs KOBAJICHTHBIX M HOHHBIX
cBsizell. OCHOBHBIE MONIOKEHUS TEOpUH BasleHTHBIX cBsi3eit (BC).
OcobeHHOCTH 00pa30BaHUsl CBsI3EH MO IOHOPHO-AKLEITOPHOMY
MexaHn3My. HacbllaeMocTh 1 HalpaBJIEHHOCTb XMMUUECKOH
CBsI3M. MHOTOLIGHTPOBAs CBA3b.

BanenTHocTh XUMHUECKUX 371€MEHTOB. McTopust pa3Butus
HOHSITHUS BaJIGHTHOCTH. Pa3nyHble TPAKTOBKU MOHATHS
BaJICHTHOCTH B COBPEMEHHON XUMUH. BaleHTHOCTH ¢ MO3HLUI
teopuu BC. BaneHTHoCTb §-, p-, d-, f-31emenToB. IlocTosiHHAS U
NepeMeHHas BaJICHTHOCTU. BaJIeHTHOCTh U CTeNeHb OKUCIEHUS
aTOMOB 3JIEMEHTOB B MX coeMHEHUsIX. KoopanHannoHHOe Yucio
XMMHUYECKH CBSI3aHHOT'O aTOMa KaK XapaKTepUCTHKa,
JIOTIOJIHSIOILAs BaJIEHTHOCTb.

OnuHOYHBIE ¥ KPATHBIE CBS3U. O- U T-Pa3HOBUIHOCTU
KOBAJIEHTHBIX CBs3eil. OTHOCHTEIbHAS YCTOMYHBOCTD (p—p)n- U
(p—d)n-cBsizeil. KonnuecTBeHHBIE XapaKTEPUCTUKH XUMHUYECKUX
cBszeit. [lopspok cBs3u. DHEprus cBsi3u. JInHa CBS3H.
BanenTHbIil yromn. D¢QexTuBHbIE 3apsIpl XUMHYECKH CBSI3aHHBIX
aTOMOB U CTETIEHb HOHHOCTH CBS3H. JIMMOIBHBIN MOMEHT CBSI3U.

CreneHp HOHHOCTH CBSI3U KaK (DYHKIHS pa3HOCTH
3JIEKTPOOTPULATENLHOCTEN B3aUMOJAENCTBYIOLIUX ATOMOB.
JunonbHbIA MOMEHT MHOTOAaTOMHON MOJIEKYJIbI. DaKTOpHI,
OTPEACIAIOINE BETHINHY AUTIOIBHOTO MOMEHTA MHOTOATOMHOM
MOJIEKYJIBI.

Konnenmust ruOpuau3anuy aTOMHBIX opOuTaneit u
MIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYT 1 HOHOB. OCcOOCHHOCTH
pacipenenenus IeKTPOHHON
IUIOTHOCTH THOPUAHBIX opOuTaneii. [Ipocreiimme TUITBI
TUOpHAM3aun: sp, sp*, sp°, sp’d, sp>d*. ['nbpumasamnus ¢
Yy4acTHEM HETIOJIeTICHHBIX JJIEKTPOHHBIX map. IIpocTpancTBeHHas
KOH(Urypamnus MoJIeKy1 1 HoHOB Tunia AX>, AX3, AX4, AXs, AXs,
AX5. Teopust OTTaJIKMBaHUS 3IEKTPOHHBIX Map BAJICHTHOU
000JIOYKH ¥ TIPOCTPAHCTBEH-HAsI CTPYKTYpa MOJIEKYII.

Konnenmus nonspuzanuy HOHOB. TpaKkTOBKa MOMSIPHBIX CBSI3EH
COTJTACHO KOHIIETIIINH ITOJIIPU3ALN HOHOB. JIOKaIM30BaHHBIC U
JICTIOKAJIN30BaHHbIE CBsI3U. Tpex- 1 MHOTOIEHTPOBBIE CBA3H.




Jenokanu3zanus m-3JeKTPOHHOM INIOTHOCTH B MOJIEKYJIe OeH301a,
rpadure, HOHAX KUCIOPOACOAEPIKAIINX HEOPTAHMIECKHUX KUCIIOT.
3J1eKTpOHHOAE(UIUTHBIE U 3JIEKTPOHHON30BITOUHBIE MOJIEKYJIBI.
[IpocTpancTBeHHas KOH(DUTYpanys MOJIEKYI U HOHOB
KHCIOPOACOEPKAIINUX HEOPTaHUYECKUX KUCIIOT.

Teopus monekynsapHabix opouraneii (MO JIKAO). OcHoBHBIE
nonoxenus Teopun MO. DHepreTudeckue auarpamMmsl.
CssspiBarolye U paspoixistomue MO. DHepreTuyeckue
quarpaMMbel MO IBYyXaTOMHBIX MOJIEKYII 2JIEMEHTOB BTOPOrO
Mepro/Ia. G- ¥ T-MOJIEKYISIpHbIe opouTanu. OTHOCUTEIbHAS
YCTOMYMBOCTH IBYXaTOMHBIX MOJIEKYJ M COOTBETCTBYIOLINX
nonoB. CpaBaenue Teopun BC u MO. Xumuueckas CBs3b B
vyactuuax Hy, Hy" u Hy ¢ mosunmii metomos MO u BC.

Wonnas cBs3b 1 ee coiicTBa. [longpusaius noxa B
anekTpuyeckoM nosne. IlonspuszyeMocts 1 nonaspusyroliee
JieicTBUE HOHOB. VI3MeHeHue B epuojax U rpynmnax.
B3aumMopeiicTBue HOHOB B KPUCTANIMYECKON pelleTke. DHeprus
MOHHON KPUCTAJUIMYECKON PEIIETKH, BIUSHUE Pa3MEpPOB U
3aps70B HOHOB.

Mertannudeckas CBsI3b. DJIEKTPOHHOE CTPOCHHE METAJIIOB C
no3utuu MO JIKAO. BaneHTHbIE 2JIEKTPOHBI, 3JIEKTPOHHBIH T'a3.
OcHOBBI 30HHOH Teopuu. CBA3b B MeTaJLIaX, MOITYIPOBOAHUKAX U
JTU3JIEKTPHUKAX.

XuUMHYecKast CBS3b M THITbI KpUCTAILIOB. JleeKThI
KpUCTaJUIMYECKOM perieTku. TBepable pacTBOpPHI.

6. Me:xkMonekyasipHoe B3anmoaeiicteue. Cunsl Ban-nep-
Baansca. OpueHTranioHHOE, HHAYKIIHOHHOE U JUCIIEPCHOH-HOE
B3auMozencTBusl. MaKTOpbl, ONPEAEIISIOIINE IHEPTUIO
MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBUSI.

Bonoponnast cBsa3b. [Ipupona BogoponHo# cBs3H, ee
KOJIMUECTBEHHBIE XapaKTePUCTUKUA. MexX- U BHYTpH-
MOJIEKYIIpHas BOIOPOIHAs CBsI3b. BomopoaHas cBsI3b MEXIy
MOJIeKyJIaMu (PTOPOBOJIOPO/IA, BOJIbI, AMMHAKa M CIIUPTOB.

BrusiHre BoIoOpo/HO# CBsI3U Ha (U3MYECKHe CBOIMCTBA
BEIIECTB C MOJICKYIISIPHON CTpYKTYypoid. O01irie 0COOEHHOCTH
(u3MUECKUX CBOMCTB MOJIEKYJISIPHBIX KPUCTAJJIOB B CPABHEHUH C
HMOHHBIMU ¥ aTOMHBIMH KPHCTaJIJIAMH.

CoenuHenus BritoueHus. KitaTpaTtHbie coeinHEHUs!.
Kpucrannudeckoe coctosHue BeniecTsa. JleneHne KprucTamioB 1Mo
THUITY CBSI3U: aTOMHBIE (KOBaJICHTHBIE), HOHHBIE, METAJTHIECKHE,
MOJIEKYIISIPHBIE.

@DaKTOpHI, OMPENEISAIONINE TEMIIEPATYPY IUIABICHUS HOHHBIX,
ATOMHBIX U MOJIEKYIISPHBIX KPHCTAIIOB. 3aBUCHMOCTh
(hM3MIECKHUX CBOMCTB BEMIECTB C MOJIEKYJISIP-HON CTPYKTYpPOH OT
XapakTepa MeXMOJIEKYIISIPHOTO B3aUMOAEUCTBUSL. TeMepaTypsl
IUTABIICHUS U KUIIEHUS B PSAAax BEIIECTB CXOTHOT'O COCTABA,
00pa30BaHHBIX AIIEMEHTAMHU OJHOW MOATPYIIEI. TemToTsI
(ha30BBIX MEPEXOIOB.

7.CoBpeMeHHbIE MPO0IeMbl HEOPTraHUYECKOH XHMHMH.
Meramnoopranndeckasi 1 CynpaMoIeKyIsIpHas XUMIS-X MU
MOJIEKYIISIPHBIX aHCAMOJIEH 1 MOJNEKYIISIPHBIX CBS3EH.
[ommMonekynsapHbIe CHCTEMBI U UX MoxydeHue. CeleKTHBHOE
CBSI3BIBAaHHUE MOJIEKYII B CYIIEPMOJIEKYJIBL.

XUMHS HECTEXUOMEPUUECKUX coenHeHuil. Heopranuuec-kue
Matepuanbl. HaHoMaTepratbl 1 HAHOTEXHOIIOTHH.
Broneopraanveckass XuMusl.
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OCHOBHEIE
3aKOHOMED
-HOCTH
mpo-
TEKaHUS
XAMUYECK
Hux
MIPOIIECCOB
»

8. Ocnogwt xumuueckoit mepmoounamuru. JHePreTHIECKNC
XapaKTEPUCTUKN XUMHUUECKUX PEaKIIIH.

[epBoe Havao TepMoaMHAMUKY. BHYTpEeHHSs 3HEpTUs
BelecTBa. [IpeBpamnieHus 3HEpPIuy U PadOThl B XUMHYECKUX
nporeccax. 3aKoH coxpaHeHust sHeprun. Tepmoxumust. [Torstue
00 SHTANBINK. DHI0-HU IK30TEPMHUYECKUE peakiiy. 3akoH ['ecca u
cnenctBre u3 Hero. CTaHIapTHOE COCTOSIHUE U CTaH/IApTHAS
SHTANBIH 00pa30BaHus BemecTBa. PacueTsl TeruIoBbIX 3 dexToB
peaKuuii. DHTaNBIU ATOMHU3AIMN BEIIECTB U SHEPTUS CBS3U B
MHOroaToMHbIX Monekynax. [{uxn bopha - ['abepa. [TpuHumn
Bbeptio - Tomncona.

Bropoe Hauano TepmonuHaMuky. [loHsTHE SHTpONHY.
VYpasHenue bonbiumMana. M3MeHeHe SHTpOUH Ipu pa3oBbIX U
XMMHUYECKHX MpeBpamieHusiXx. CTpeMiieHne K MaKCUMYMY
SHTPOIHH B N30JIMPOBAHHBIX CUCTEMAX KaK XapaKTepHUCTHKA
BO3MOKHOCTH CaMOIPOU3BOJILHOTO NMpoTeKaHus peakuun. OneHka
3HaKa M3MEHEHUsI SHTPOIUHU B XMMUYECKHUX PEAKIIHSIX.

Oueprus [m60ca. YmenbiieHue snepruu [ mo0ca kax
TEpMOIMHAMUYECKHI KPUTEPHH BO3MOXKHOCTH CaMo-
MPOU3BOJIBHOIO IPOTEKAHUS MPOLIECCa B 3aKPBITHIX CHCTEMAaX.
CrangapTHoe M3MeHeHue dHeprun [ ' nboca B peakium.
3aBUCHMOCTh U3MEHEHHs dHepruu ['ub0ca oT Temneparypsl,
JIaBJICHUS M KOHIIGHTPAIIMK Pearnpyronux seuecTs. OCOOeHHOCTH
npoTeKaHus ra3oasHbIX, )KUIKO-(Pa3HbIX, TBEPAOPa3HBIX
peakuuii. Ponb SHTaNBIUHHOTO U SHTPONUHHOTO (PAaKTOPOB B
onpeJeJeH!N HallpaBJIeHUs [IpoLecca.

9. Ocnogvl xumuueckoit Kunemuxu. ' OMOreHHbIE U
rereporeHHble peakuu. CKOpOCTh XUMHYECKON peakuu U
(axTopsl ee onpeesomue. 3aBUCUMOCTh CKOPOCTH PEaKLIUH OT
KOHIEHTpAIMU peareHToB. KiHeTnueckoe ypaBHEHHE peaKiuu.
MHorocranuiinbie peakuuu. IIopsiok 1 MOJIEKYIIPHOCTL
peaxuum.

ITonstue o MexanusMme peakuuu. [lepexonHoe cocrosHue, WK
AKTUBHUPOBAHHBIA KOMIUIEKC. DHEPrHsl akTUBalH. DaKTOpHI,
OIpeAENAOIINE BEJIUINHY SHEPTUN aKTUBAIMU. DHEpreTHYecKas
JuarpamMMa peaxkuuu. KoopaunaTa peakiyu.

BnusiHue TemnepaTypsl Ha CKOPOCTh XUMUUECKON PEAKIIUH.
[paBuno Baur-T'odda. TemnepaTypHbiii KOIPPHUIMEHT CKOPOCTH.
VYpaBHeHune Appenuyca. Y paBHe-HHE 3aBUCUMOCTH CKOPOCTH
peaKkuuy OT TeMIIepaTyphl, SHEPIHU aKTUBALIMU U SHTPOITHH
aktuBauuu. Pacnpenenenue Maxkcsema - bonpimana.

Karanms u xaranmzaropsr. THruOUTOpEI 1 HHTHOUPOBa-HIE.
Karanutnueckue siipl. BiusiHue KaTaan3aTopoB Ha CKOPOCTh
XUMHUUecKoit peakipn. OcOOCHHOCTH KHHETHKH ra30(ha3HbIX,
KUIKO(pa3HBIX U TBepAO(]a3HbIX peakiuii. MexaHH3Mbl
TOMOTEHHOT'0 ¥ TETEPOreHHOr0 KaTtanu3a. | OMOreHHsIe 1
TeTepOreHHbIE KaTaIMTHIeCKe peakuu. [IpoMexyTouHsle
CTaJM¥ B TOMOTEHHBIX M T€TEPOreHHbIX KaTaTUTHIECKUX
peaxmsax. Ancopomus prusmdeckas n xumudeckas. [Ipupona
a7COPOIIMOHHBIX CHIL.

@doToxMMHYECKHE U HETHbIe peakiuy. [[pupoaa akTHBHBIX
yactuil. OCHOBHBIE CTAINH MPOTEKAHMS [ETTHBIX PEAKIHH.
Hepa3BeTBneHHbIE 1 pa3BETBICHHBIE [IETTHBIC PEAKIINH Ha
npuMepe 00pa30BaHUs XJIOPOBOAOPOA U BOJIBL.

10. Xumuueckoe pasnosecue. O6patumMbie 1 HEOOPATHMEIE
xuMugeckre peaknuu. CocTosHIE paBHOBECHS M IPHHITHIT
MHKPOCKOITNYECKOH 00paTuMocTH peakiun. Kunerndaeckuii n
TEepMOANHAMHWYECKHH TTOAXO/BI K OMMCAHHIO XHMUUECKOTO
paBHOBecHst. KOHCTaHTa XMMHYECKOT0 pAaBHOBECHS M PA3ITIIUHbIC
croco0sb! ee BeIpaskeHusl. CBA3b KOHCTAHTBI XUMHIECKOTO
PaBHOBECHS CO CTAHIApTHBIM M3MEHEHNEM dHeprun [ nbbcea.
CMeneHne XMMHUECKOTO PABHOBECHS IPH N3MEHEHHH 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. PacTBopeHHre Kak (BHU3UKO-
XUMUYECKUI npouecc. Mi3MeHeHne HTalnbIK U SHTPOIIUH IIPU
pactBopenuu BemiectB. CompBaTanusi. Conbpatel. OcoObIe
CBOICTBA BOJBI KaK pacTBOpuTeis. ['uapatsl u
KpUCTAJLUIOTUAPAThI.

OOmme cBoiicTBa pacTBOpoB — AU GY3Ust U OCMOC.
OcmoTHyecKoe AaBJI€HHUE U €ro 3HaueHHe. MeTo/Ibl onpeieneHust
MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEILECTB.

XKunkue pactBopsl. PacTBopuTens U pacTBOpseMOe BEIIECTBO.
PactBopuMocTh. HackllieHHbIE, HEHACKIIIIEHHBIE, IEPECHIIICHHbIE,
pa30aBieHHbIE ¥ KOHLEHTPUPOBAHHbIE PaCTBOPHI.
B3aumozneiicTBue pacTBOPEHHOIO BEILIECTBA U PACTBOPUTEIIA.
CocTostHHE BElIECTBA B PaCTBOPE.

KoHuenTpanus pacTBOpOB U CIIOCOOBI €€ BHIPaXKEHHS:
MaccoBas A0, MOJISIPHOCTh, HOPMaJIbHOCTh, MOJISUIBHOCTB,
MOJIbHAs JI0NIs, TUTP.

3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B )KUAKOCTSIX, JIBYX
KHUJKOCTEH, TBEPABIX BELIECTB B XKUIKOCTAX. 3aKoH [ eHpu.
BiusiHME Ha pacTBOPUMOCTB NPUPO/BI KOMIIOHEHTOB,
TeMIlepaTyphl U AasieHus. [lepekpucTamuinzaiyy 1 SKCTPaKIHs.

JlaBrienne u coctaB mapa HaJl pacTBOpoM. 3aKkoH Payis.
Kpucrannuzauus u kunenue pactsopa. Kpuockonust u
30ynuockonus. MaeanbHble U peaabHBIE PACTBOPBI.

12.PacTBOpHI 271eKTPOaNTOB. V30TOHMIEeCKMiA KO3 (DHUIIHEHT.
BonHbIe pacTBOpPEI 3JIEKTPOIUTOB.

ONeKTpoNnUTHYECKas AUCCONAINS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUH TEKTPOINUTHUECKOH AUCCOU-ai. MexaHn3m
JVCCOIMAINY. BiustHue npupo/is! BelecTBa Ha €ro CIOCOOHOCTh
K JIEKTPOIINTHYECKOH AUCCOIMAIIMN B BOJHOM PacTBOPE.
I'mppaTanust HOHOB B pacTBOpeE.

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

PacTtBOpEI c1abbIxX »nekTpoauToB. KoHCTaHTa U CTENEHD
JIVICCOIIMAITIH CIIa00T0 SIEKTPOIUTA. 3aKOH pa30aBIICHHS
OcTBanbpaa.

PactBOpbI cCHBbHBIX A5eKTponuToB. Kaxyiascs creneHn
JUCCOLIMAIUY CHIIBHOTO JIEKTPOINTA. AKTUBHOCTD U
K03 ¢uIMeHT akTHBHOCTH. MloHHas cuna pactBopa. OCHOBHBIE
TIPE/ICTAaBICHHUS TEOPUH CHIIBHBIX 3JIEKTPO-JIUTOB (TEOpPHH
Bpencrena u Jloypu, JIstonca u p.). I[lpoToHHas TEOpHS KUCTIOT 1
OCHOBAHUH, MPOTOJIN3 U MPOTOIIUTHIECKUE peakiuid. [IpoTonnTsl
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 cpeasl. on
runpokconus. Muaukatopel. Meronsl onpenenenus pH.
Bydepusie pactBopsl. KHCIIOTHO-OCHOBHBIN XapakTep
JUCCOLMAIINY THAPOKCUIOB B 3aBUCUMOCTH OT MOJIOKEHUS
3JIEMEHTOB B EpHOINYECKOH cucteMe. Jlucconuanus cpenHux,
KHCNBIX U OCHOBHBIX COJIEH.

Peakumy komIuiekcooOpa3oBaHus B BOJHBIX pacTBOPAX.
[TpuunHBI 00pa3oBaHUs KOMIUIEKCHBIX YacTHUIl B PacTBOpax.
PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coerHeHni. Oomme u
CTyIIeHYaThle KOHCTAHTHl YCTOMYMBOCTH U HECTOMKOCTH.
OcHOBHBIE (PaKTOPBHI, OMPEEISIONINE YCTOMYHMBOCTh
KOMIIJIEKCHBIX CO€AMHEHHM, SHTAJIBIINIO U SHTPOIHUIO
KOMIUIeKCco00pa3zoBanust. JKecTkue u Msrkue JOHOPBI U
akuenTopsl. XenatHelid agdekr. [TpaBuno mukioB Uyraesa.

TpyaHopacTBOpUMBIE IEKTPOIUThL. PaBHOBECHE MEKITY
0CaJIKOM M HACBILIEHHBIM pacTBopoM. IIponssenenue
PaCTBOPUMOCTH. Bnusaue OJHOUMMCHHBIX HOHOB Ha
pacTBOpuUMOCTS BemiecTB. IlepeBos TpyJHOPACTBOPHUMBIX 0CAIKOB
B pacTBOpUMOE cocTosinue. Bnusanue pH pactBopa Ha
o0pa3oBaHKe TPYIHOPACTBOPUMOI'O BEIIECTBA.

HeBopnbie pacTBopsl. XKunkue ammuak, propoBogopos u
Jpyrue pacTBopUTend. PacTBOPMMOCTD BEIIECTB B HEBOJHBIX
pacTBOpUTEISIX. BO3MOXHOCTD MCCOMAIIMN BELLIECTB B
HEBOJHBIX PacTBOpaX.

13.Peaknuu B HeOpraHM4ecKoi XMMHUM.

Knaccudukaums xumuieckux peakuuit. OOMEHHbIE peaKluK B
pactBopax. Peakinu Heirpanuzanun. KucioTHo-ocHOBHEBIE
B3aMMOJICHCTBHA KaK PeaKkIuu MepeHoca nporoHa. HIMKaTopbl
KHCIJIOTHO-OCHOBHOI'O PABHOBECHS B BOJIHBIX PAacTBOpaXx.
CwMeliieHue paBHOBECHs HEUTPAIM3UIIMY B 3aBUCUMOCTH OT CHJIBI
pearupyromux 3JIeKTPOTUTOB.

I'maposns cogeid. Ilpencrasnenus Appernyca u Bepuepa o
MexaHu3Me ruaponnsa. [lonsarue o6 akBakucnoTax. MoHHbIE
ypaBHeHHMs Tuponn3a. KoHcTaHTa 1 creneHb THApoNIn3a.
BrmsiHue npupopl, 3apsiia U paAnyca HOHOB Ha UX CKIIOHHOCTb K
TUIpoNu3y. BiusHIe KOHIIEHTpaIMu pacTBOpa, Temneparypsl, pH
Cpelbl Ha CTENEHb TUAPONU3a. BinsHIe KOHCTAHTHI JUCCOIHALINN
KHCITOTBI(OCHOBAHUS ), KUCTIOTHI U OCHOBAHUS HA KOHCTaHTY
ruaponuza. CnoxHble crydau ruaponnsza. OOpaTUMBIA 1
HeoOpaTuMbIil runponus. ['maponu3 kucneix coneit. ['maponus
TPYAHOPACTBOPHUMEIX coneil. COBMECTHBIHN THIPOIIN3 COJICH.
YcnoBust mogasneHus ruapoian3a. OOmue MpUHIHUIIEI MTOTYdeHHS
JIETKOTHPOIM3YIOIIUXCSI CONEN, NX OUMCTKH U CYIIKH.

OKucaumensno-60cCmano6umenbHle peaKkyui 6 600HbIX
pacmeopax. OKUCINTETHHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI KaK
peaKknuy nepeHoca 3JIeKTPOoHa. Y 4acTHe BOABI B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaksix. OKUCIUTENN 1 BOCCTAHOBUTEIH.
CocTaBneHne ypaBHEHHH OKHUCIIHTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii. MeToa HOHHO-MOJIEKYJISIPHBIX Moaypeakuuid. Metox
MIPOTOHHO-KUCTIOpoaHOro Oananca. Kmaccnpukarms
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. HoBbli moaxoxa k
knaccudu-xanuy OBP. THITEI OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuui.

KonmuecTBeHHBIE XapaKTEPUCTUKN OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX NIEPEX0A0B. PaBHOBECHE Ha rpaHULIE METAILT
- pacTBOp. DJIEKTPOAHBIE TIOTEHINAIIBI METAIJIOB.
lanpBanmueckuii anement (I'9). Pabora I'D Axobu-danmais.
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ONEeKTPOABIIKYILAS CHJIa TaIbBAHUYECKOTO 3JIEMEHTA.
AKKyMYJISTOPHI M CyXue OaTape.

BonopoaHslii 3JIeKTPOA U BOIOPOIHBIN HYJIb OTCUETA
roTeHuanoB. CTaHnapTHRIE YCIOBUS M CTaHIAPTHBIA MOTSHIIAT
noypeakuuu. TaOnuIpl cTaHAaPTHRIX BOCCTAHOBUTENBHBIX
MOTEHINAJIOB. Vcronbp30BaHue TaOJMYHBIX JaHHBIX JUIS OLCHKU
BO3MOKHOCTH ITPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX
peakuu.

OKUCITUTENbHO-BOCCTAHOBUTENBHBIE PABHOBECHS B PACTBOpaX.
OKUCITUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIMAIIBI U UX
3aBUCHMOCTb OT KOHIIEHTpAllul peareHToB. Y paBHeHue HepHeTa.
Bnusaue pH Ha BeTMUMHY BOCCTAaHOBUTENBHOIO MIOTEHIMANIA.
OKuCITUTENBHO-BOCCTAHOBUTEBHBIE CBOIMCTBA BOBL. Peokc-
MOTEHIIMABI ¥ OLIEHKA HANPaBJIEHUs U MOJHOTHI IPOTEKaHUS
KHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PeaKIUi. 3aBUCUMOCTb MEXIY
BEMYMHAMU PEAOKC-TIOTEHIIAIOB CUCTEM U U3MEHEHHEM
sHeprun [ 'nboca. [Tondop oxucnuTenei 1 BOCCTAaHOBUTENEH C
YU€TOM CTaHAAPTHBIX PEAOKC-IOTEHIIHAIOB.

JIEKTPOJIN3 PACTBOPOB M PACIIABOB. DJIEKTPOIU3
pacIIaBoB U BOJHBIX PACTBOPOB AIEKTpoauTOB. KaToaHbie n
aHoIHbIe npoueccsl. [loreHuman pasnoxenus. SIBnenue
nepeHanpspkeHus. [IpakTudeckoe 3HaUEGHHUE HIIEKTPOIN3a.
DJIeKTPOIUTHYECKHE CITOCOOBI ITOTYYEHUsI METAJIJIOB M3 PacIllaBOB
U pacTBOpoOB. 3akoHbl Papazes.

OneKTpoXuMHUYecKas KOpPO3Usi METAJUIOB- Pe3ynbTaT paboThI
I'D. IIpomyKThl XUMHYECKOH U AIEKTPOXUMHUUECKOH KOPPO3UHU U
OCHOBHBIE METO/IbI 3AIIUThI OT KOPPO3HHU.

14. Tucnepcubie cuctembl. Komnouawl. Knaccudukanms
JucnepcHsix cucreM. Cycnens3uu u aMmynbcun. Kosnounnsie
PpacTBOpHI. Y CTOMYUBOCTH KOJUTOUIHBIX pacTBOpoB. CTpoeHne
KOJUIOUHOW YacTUIbI U MULEIUTBL. JInoduiabHbie U 11odoOHbIE
Kojutonabl. 3omu u renu. [lentuzanus, koarynsmus,
ceuMeHTaIys Komiounos. KomtonaHele pacTBOpHI B IPUPOJIE U
texHuke. CopOLus U COPOLIMOHHBIE MPOLIECCHI.

15.KommieKkcHbIe cOeAUHEHHU . DKCIIepUMEHTaIbHbIE OCHOBBI
KOOpAMHALMOHHOW Teopun Bepnepa. Tunsl nurannos,
JeHTaTHOCTh. XenaTsl. M3omepus n Homenknatypa. Onucanue
3JIEKTPOHHOT'O CTPOEHUS KOMIUIEKCHBIX COSIHUHEHHUH.
HUcnonp3oBanue meroga BC. IloraTue o Teopun mojst TUTaHI0B.
Pacuierienue sHeprun d-3J€KTPOHOB B MOJISIX PA3JIMYHOM
CUMMETPHU: OKTa3APHUECKOM, TETPAIIPUIECKOM,
TeTparoHalIsHOM, kBaapaTHoM. [Ipunoxenue meroqa MO mns
OIMCaHNsA KOMIUIEKCHBIX COCMHEHNIH. DHEprus CTaOMIN3auu
iorneM JUraiaoB. CIeKTpOXUMHUYECKUH PSA TUTAHIOB.
Kommekcrsl cnaboro u CHIBHOTO TOJIEH, X dJIEKTPOHHBIE
KOH(Urypanuu ¥ MarHUTHBIE cBoiicTBa. [Ipupona cBs3eit metaint -
nuranf. KoopanHanmoHHOE YHCIIO U CTPYKTYpa KOMITIEKCHBIX
COECIMHEHU C MO3ULUI TEOpUH NOJIS JIUTAHIOB.

16.CoBpemMeHHBIE METOABI CHHTE32 M AHAJIN32
HeOPraHM4ecKMX BellecTB. DICMEHTHBIN aHAIN3.
XpomaTtorpadus. PU3UKO-XUMUIECKUH aHaIm3. JrmarpaMMbl
IDTABKOCTH OMHAPHBIX cHUcTeM. PeHTrenorpagus.
Cnexrpockonmdeckne MeTosl. OnTrdeckast CieKTPOCKOIHST:
3JIEKTPOHHBIE, KOIeOaTeIbHbIE U BPAIlaTENbHBIE CIIEKTPBHI.
Pammoctiektpo-ckomust: criektpsl AMP u OI1P. Kamopumerpus,
TCH3UMETPHSI, MACC-CIIEKTPOMETPHS.

17. p-OnemenTts! VII A rpynmbl. O0mmas xapakTepucTuka
anemMenToB. CTpoeHue aToMOB. VI3MeHeHne aTOMHBIX PajiyCcoB,
HMOHHU3AIMOHHBIX TIOTEHINAJIOB, CPOACTBA K MJICKTPOHY,
JIEKTPOOTPULIATEIIEHOCTH 3JIEMEHTOB. BalleHTHOCTE M cTeneHn
OKHCIICHHSI aTOMOB. V3MeHeHne 1o rpymie ycTOHIYUBOCTH
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. VI3MeHeHue sHepTruii CBSI3H B MOJIEKYJIaX T'aJIOT€HOB M UX
peaKnMoHHas CIIOCOOHOCTh. XJIOpHasi, OpoMHast ¥ HomHAs BOJA.
OOmmii pUHIKT ITOTy9IeHHsT CBOOOIHBIX TaJOTCHOB.
TOKCHYHOCTB TaJIOT€HOB. Mephl MPE0CTOPOKHOCTH TIPH padoTe ¢
rajoreHaMu.

Wnrepranorenuzpl - MexraloreHHbIe COeTUHEHHS,
COEAMHEHMs MEXTaloreHHbIX aHnoHoB. dropuasl xuopa (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.
dropupyrolme areHTsbl.

T'anmoreHoBOAOPOBI. Y CTOWYUBOCTD MOJIEKYJI. XapakTep
XMMHYECKHX CBsi3el B Monekysiax. dusnyeckue CBOHCTBA.
W3meneHue Temriepatyp IuiaBiIeHHs U KHIICHUS B PSILy
(TOPOBOIOPOA—1OIOBOAOPOA. AcCCOLUALINS MOJIEKYIT
¢dropoBonopona. BoccraHoBHUTENBHBIE U KHCIIOTHBIE CBOWCTBA.
OcobeHHoCTH (BTOPOBOAOPOAHOMN KUCIOTHI. OOIIHMe TIPHUHIIUIIBI
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. [IpuMeHeHne runoxyiopuToB, XI0paToB, HEPXIOPATOB.
Okwucnsromye, roprovyre U B3pbIBUATHIE CMECH HA OCHOBE XJIOpaTa
U TIepXJIopaTa Kajus.

XIiopHasi Wik OeJIMIIbHAsI M3BECTD (XJIOpKA).

18. p-Dnementsl VIA rpynnel. O01ias xapakTeprcTHKa
anemeHToB. CTpoeHue aTOMOB. VI3MeHEHNEe aTOMHBIX PaJIiyCcoOB,
HMOHHU3AIMOHHbIX MOTEHIINAJIOB, CPOJICTBA K JJIEK-
TPOHY, 3JEKTPOOTPUIATEILHOCTH METAJUINYECKOTO U
HEMETAJUINYECKOT 0 XapaKTepa 3JIEMEHTOB 110 TPYTIIIE.
BasieHTHOCTB U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XUMHYECKHX CBs3el B coequHeHHAX. OCOOEHHOCTH KHCIOpPOa.
[poctrie BemecTBa. AJIIOTPONHBIE MOAU(PUKALIUH.
XuMHUUecKas CBSI3b B MOJIEKYJIe KHCIOpoaa ¢ mo3uiuii Teopuiit BC
u MO. Crpoenue Moinekysibl o3oHa. [TonumopdHabie MoauduKamm
1 CTPOEHHSI MOJIEKYJIBI CEPBI. Y CIIOBUSI CYIIIECTBOBAHUS
JIBYXaTOMHBIX MOJIEKYJl. OKHCIUTETbHO-BOCCTAHOBUTEHHBIC
cBoiictBa. OTHOIIEHUE MPOCTHIX BEIIECTB K META/IaM U
HEMeTaJulaM, BOJIe, KUCIIOTaM | IienodaM. [IpHHIMITE oy deHus
KHCIopoaa U 030Ha. OCHOBHBIE CLIOCOOBI MTOTYYEHHUS TIPOCTHIX
BEIIIECTB.

Tunpuaer Tuma Hy3. Ctpoenne monexyn. TepMudeckas
YCTOMYMBOCTh. Pu3nyecKue cBoicTBa. I3MeHeHue TeMnepaTyp
TUTABJICHHS U KUIICHUS B PSIIY BOAA—TEILTYPO-BOJOPOI.
XuMHUUeCKUe CBOMCTBA. BOCCTaHOBUTENBHBIE U KUCIIOTHBIE
CBOICTBa B psiy Bopa—TeuTypoBoaopoa. CepoBomopon.
CgoiictBa. OOmMe NPUHIUTIH TOTYIEHUS XaIbKOT€HOBOIOPOIOB.

XanpkoreHuasl. CpeHrue, OCHOBHBIE M KHCTIBIE
xanpKoreHuasl. [ maponns. OOmue MpUHIHUITE TOTYdeHHS.
[Ipumenenne. AHaTUTHYECKHE PEAKIINH XaJIbKOT€HH-HOHOB.

I'mapunst ceper HoS, -ITomucynsdunsl. CTpoeHne MONIEKyII.
YcroitunBocTh. KHNCIOTHBIE M OKHCIHTETLHO-BOCCTAHOBHUTENBHbIC
cBoiictBa. CpaBHUTEIbHAS YCTOHYMBOCTD NONUCYNB(UIOB U
COOTBETCTBYIOIIMX MM KHCIIOT.

Oxcuapl. Okcuppl 3nemenToB (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, KACIOTaM U IIEJI0YaM.
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-BOCCTAHOBUTEbHBIE CBOMCTBA. [lonyueHue.
Paznoxxenne cynb(QUTOB. AHAINTHYECKHE PEAKIMH CYIbQHT-
HIOHOB.

CepHasi, ceneHoBast U TEJLTypoBast KUCIOTEL. CTpoeHue
MOJIEKYJl U aHHOHOB KUCIIOT. KHCIIOTHBIE U OKUCTIHTENBHBIE
CBOICTBA B ANy CEpHAsI—TEITypoBasi KUcioThl. CBOWCTBA
pa30aBiIeHHBIX ¥ KOHIIEHTPUPOBAHHBIX KHCIOT. CIOCOOBI
nony4yeHusi. [IpoMbInuIeHHBIE CIOCOOBI MOTY4YEHHs CEPHOM
kuciothl. [loiaucepHsie kucnorsl. Oneym. TepMmoauHamMmudec-Kas
XapaKTepUCTUKa PEaKIUH OKHUCIIEHHsI CEPHUCTOTO Ta3a.
Cynbdartsl. ['uapocynbgarst. Aucynbdarsl (mUpocynbdarsr).
Cenenatsl. Temmypatsl.

Tuokucnorsl u ux conu. Tuocynegarel. CTpoeHue
THOCYJIb(aT-1oHa. BoccTaHOBHUTENIEHBIE CBOWCTBA THOCY Ib(aTa
Hatpusi. [Ipumenenue Tnocynbdara HaTpHs.

[TonuTHOHOBBIE KUCTIOTHI U UX COJNU. [ MIpocepHucCTast KUCIO0TA.
Crpoenue ux Moiekyn. OTHOCUTENIbHAs YCTOWYUBOCTD U
OKHUCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA KUCIIOT U X COJIEH.

[TepOKCOKMCTIOTHI Cephbl U UX CONH. [IepoKkcOMOHOCEpHAas 1
HepoKcoarcepHast KUCIOThl. CTPOCHUE UX MOJIEKYIL.
[epokcocysbdatsl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U coneit. Mx
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA.

I"anmorenuapt cepbl. CpaBHUTEIbHAS yCTOWYUBOCTh. CBOMCTBA.

Oxcoxiopus! cepbl. OKCOXJIOpUA cephl. JIHOKCOXITOPHUL CEPHI.
Crpoenue monekyi. ['naponus. CpaBHUTEIbHAS YCTOHYHBOCTD
pa3IUYHBIX OKCOraJIOT€HUIOB CEPbI, CEIIeHa, TEIUTypa.

19. p-Onementsl VA rpynmsl. O01ias XapakTepucTuka
anemMeHToB. CTpoeHue aToMOB. V3MeHeHNe B OATPYIIE aTOMHBIX
paauycoB, HOHU3ALMOHHBIX TOTEHIIUAJIOB, CPOJCTBA K 3JIEKTPOHY
1 3JIEKTPOOTPHLIATETBHOCTH JIEMEHTOB. BaleHTHOCTh U CTEIIEHH
OKMCJIEHUSI aTOMOB. M3MeHEHNE YCTOWYMBOCTH COEIMHEHUH B
BBICIIEH CTETICHU OKUCIIEHUS aTOMOB. XapaKTep XUMHUYECKUX
cBs3eil B coeuHeHMsIX. OCOOEGHHOCTH a30Ta.

[pocrteie BemmecTBa. OcobeHHOCTH cTpoeHust. CKIOHHOCTD K
00pa3oBaHHI0 IONMUMEPHBIX (opM (ochopa, MBIIIbSIKA U CYPbMBI.
XuMHUUYeCKas CBSA3b B MOJIEKYJe a30Ta ¢ mo3uiwii Teopuit BC u
MO. Annorponubie Mogudukamu Gocdopa, MbIIIIKA U CYPEMBIL.
XYUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. PeakioHHast
CIIOCOOHOCTH MOJIEKYJISIPHOTO W aTOMAapHOTO a30Ta, Oenoro u
kpacHoro ¢ochopa. OKUCTUTENTFHO-BOCCTAHOBUTEBHBIC CBOWCTBA
MIPOCTHIX BemecTB. OTHOMIEHNE MTPOCTHIX BEIIECTB K METAIIAM,
BOJIE, KUCTIOTaM U menodam. [IprHInmIbI moxydeHns u
TIPUMEHEHHUS TPOCTHIX BeuecTB. PHUKcanys a30Ta U3 BO3AyXa.
O6mme npuHIwIE prukcamun. 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 PEaKIUsIM
TIPUCOETUHEHHS B ALY aMMHak—BHUCMYyTHH. OOpa3oBaHue U
YCTOWYHMBOCTH HOHOB aMMOHUS | (oconns. [IpuHImIIBI
noydeHust TuapunoB OHs.

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

OIIK-1.1;
OITK-1.2;
OITK-1.3;
OIIK-2.1;
OITK-6.1
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aMMOHHUSI 1 X TEpMHUUECKOE pa3iiokeHue. Peakiyuy 3amerneHus
BOJIOPOZIa B aMMHUaKe. AMUIBI, IMHU[BI, HUTpHUIBL. Peakumu
OKHWCIIeHHsI aMMHuaKa. [IpuMeHeHre aMmMuaka. AHaITUTHIECKUE
peaKnuy HoHa aMMOHHSI.

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

I'mapoxcunamun. Ctpoenue Monekyiasl. OCHOBHbIE U
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. OKHCIIUTENBEHO-
BOCCTaHOBUTEJbHAS IBOHCTBEHHOCTh. COIIM IMPOKCHUIIAMMOHHUSI.
[Monyuenne— meronp! Tadens u Pammra .

A30THCTOBOJOPO/IHAS KUCTIOTA U €€ cOIU. CTPOeHHE MOJIEKYIIbI
A30THCTOBOJIOPOIHON KHMCIIOTHI U a3uI-uoHa. KuciorHbie u
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. OKHMCIIUTENBHO-
BOCCTaHOBUTENbHAS JBOMCTBEHHOCTh. A3u/bl. B3phIBoOmacHOCTH
KUCJIOTHI M a3UJI0B.

Oxcuner azota (I, 11, II1, TV, V). CtpoeHre MoKy,
Oco0OeHHOCTH CTpOeHHs MOJIEKYT OkcoHuTpuaa azota (V) —-N.O u
JOpyrux okcuzoB. OTHOLIEHUE K BOJE, IIEI0YaM U KHCIIOTaM.
OKHUCITUTENBHO-BOCCTAHOBUTEbHBIE CBOICTBA. [IpHUHIMITEI
nosydeHus. TepMoanHaMuYecKast XapaKTepUCTHKA PEaKIHU
cuHTe3a okcnaa azota (II) u3 mpocThix BemiecTB. TOKCHYHOCTD
OKCHJIOB a30Ta. BiusHue Ha OKpY)KaIOIIYIO Cpeny.

Aszotucras kucnora. CTpoeHHE MOJIEKYJIbl 1 HUTPUT-UOHA.
Hutpursl. OKuCIUTENbHO-BOCCTAHOBUTENBHBIC CBOWCTBA KUCIIOTHI
U HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

Bo3moxxHbIE TyTH NOTy4eHUs. AHAINTUYECKUE PEAKIIUU HUTPUT-
HOHOB.

AzotHas kucnora. CTpoeHHe MOJIEKYJIbI a30THON KUCIOTHI U
HUTpaT-uoHa. OKUCIHUTENbHBIE CBOMCTBA pa30aBICHHON 1
KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI B PEAKLUSX C
MeTaJlJIaMU, HEMETAJIIIAMH U CJI0KHBIMH BEILIECTBAMHU.

JlabopaTopHbIE U IPOMBIIUIEHHBIE METO/BI TOTYIEHHUS.
Cnioco0st OctBasbaa u ['nayoepa. [apckas Bonka. [Ipumenenune
a30THOM KucnoTel. Conu a30THON KUCIOTHI, MPOTYKTBI UX
TEPMHUYECKOT0 PA3JIOKEHHsI M OKUCIIUTEIbHBIE CBOMCTBA.
TOKCHYHOCTE HUTPATOB. AHATUTUYECKUE PEaKIIMU HUTPAT-HOHOB.

Azotabie yanoopenus. [lopoxa 1 B3peIBUaTHIC BEIIECTBA.
dakropbl, 00YCIIOBIMBAIOIINE B3PhIBYATHIC CBOWCTBA U
B3PBIBOONACHOCTH BEIIECTB. [ [pHHIMNITEI COCTaBIEHUSI TOPIOYHX U
B3pBIBUATBIX CMECEH.

@octun. IlomyyeHne n OKUCIUTENIFHO-BOCCTAHOBHUTEIb-HbIE
CBONCTBA.

Oxcunst hocdopa, MpImbsika, cypbMbl 1 Bucmyta (I u V).
Ocob6ennocty crpoeHnst. OTHOMIEHHE K BOJIE, KUCTIOTaM H
menoyaM. [IpuHIUIET omy4deHns.

Kucnoponconepxamue KucinoTsl pochopa i UX COIH.
®docdoproBaTrcTas kucaora u rumodochurs. Dochoprcras
kucinota u pochutel. PochopHOBaTas KUCIOTA, TUTOPOCHATHL
Mera-, nu- (tpo-) u nonudocOpHBIE KUCIOTH H UX COJH.
Oprodocdopras kucnora u ee conu. CTpoeHHE MOJIEKYI KACIOT
¢ocdopa, IX OCHOBHOCTH U OKHCIHTEIFHO-BOCCTAHOBHUTEIHHbIC
cBoticTBa. [lomydenne opTodocOpHOI KUCTOTHL

®ocdopusie ynodpenus. [Ipoctoit cynepdocdart. JIBoriHoN
cynepdocdar. Iperumurar. @ocopurHas myka. CMemIaHHbBIC
ynobpenus. AMmocgoc. Azodocka.

I'mapokcuns! Mpimbsika, cypsmsl (111, V) u Bucmyra (I11).
Mera- u opto-hopmbl. KHCIIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBHUTEJBHBIE CBOMCTBA. MBIIIBSIKOBAs M CypbMsIHAas
kucnotsl. O6mue npuHIMIe noryderns. Apcenatst (111, V).
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Crubartsr (I11,V). Bucmyrats! (V). OkcocoenquHeHns BUCMYTa U
cypbMBbl. OcOOEHHOCTH THIPOIN3a CONIel CypbMBI M BUCMYTAa.

I'mapuns! Melbsika, cypsMbl 1 BucMmyTa (111).ITonyuenne u
CBOICTBA.

lanorenuaet snementos (111, V). Mx cpaBHUTENTBHAS
ycToH4MBOCTh. THmbl raorenu108. OCOOEHHOCTH MX THIIPOJTU3a.
Tamorenuap! azora. Xiopuas! docdopa (111, V).

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

Cynbduasl MBIIIBSKA, CypbMBI U BUCMYyTa. OOIIIe TPHHIUITBI
YX NoiydeHust. THOCOIHM MBIIIBSKA M CYPbMBI.

Coennnenus ¢ mertaiiamMu- Hutpunsl, @ochunsl, ApceHup! 1
Crtubuzapl. Tunsl HUTPUIOB. OCOOCHHOCTH XUMHYCCKHX CBSI3CH B
HuX. CIUIaBbl MBIIIBSIKA, CYPbMBI U BUCMYTa. TOKCHYHOCTh
¢docdopa, cyppbMbI, BUCMYTa U HX coeAnHeHni. KpyroBopotsl
aszora u ¢ocdopa B MPUPOJIE.

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

[TpocTeie BemecTBa. ANIOTPOIHBIE MOAN(DHUKALIUH YIIIEpo/a.
Hanomatepuans! Ha ocHOBe yriepona. OysuiepeHsl: METObI
HONy4eHHUs, chepbl IPUMEHEHHUS. Y TIIepOAHbIe HAHOTPYOKH:
Hoy4eHue u cBoicTBa. OCOOEHHOCTH MX CTPOCHHS.
ITosnynpoBOAHUKOBBIE CBOWCTBA KPEMHUS U T€PMAHMSL.
XuMuueckue cBoicTBa. Mx peaknoH-Hask CIOCOOHOCTD.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOLIEHHE K
KUCIIOPOAY, METalIaM, BOJIE, KUCIIoTaM U mienodaM. CoeanHeHns
BKJIIOUeHUs rpadura. @opMbl HAXOXKACHUS HIEMEHTOB B IPHPOIE.
[IprHIUTBI TOTyYeHHUs NPOCThIX BemecTB. [IpruMenenne npocTeIx
BEIIIECTB.

T'uppuaer Tuna OHs. Ctpoenune monekyn. M3menenne
TEMIIEpaTyp IIABJICHUS U KUNEHUS B Py METaH-THAPH]] CBHHIIA.
XUMH4YECKHe CBOWCTBA. PeakionHast ClloCOOHOCTh METaHa 1
JpYrux ruapuaoB. OOIIMe IPUHIUITE TOMYYEHNS THAPHIOB.
CuuaHbl, NOJNy4EHHE U BOCCTAHOBUTENIbHBIE CBONCTBA.

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

Oxcun yranepona (IV). Ctpoenne monekynsl. OTHOIIEHHE K
Boze, menouaM. [lomyuenue. Ilpumenenue. Biusinue yriekucioro
ra3a Ha OKpY)KaloOIlylo Cpey. YTOoNbHasi KHCJIOTa 1 €€ COJH.
CrpoeHne MONEKYIIbl YTOIbHOW KUCIOTH i KapOOHAT-HOHA.
CgoiictBa kucnotsl. KapOoHaThI, THAPOKapOOHATHI, OCHOBHBIE
kap6oHaTel. OCOOEHHOCTH OCKICHUS TPYIHOPACTBOPIMBIX
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
[NonmukpemHuueBbie KUCI0TEL. OCOOCHHOCTH NX CTPOCHUSL.
[Nonyuenne. 3omu 1 reny KPEeMHUEBBIX KUCTOT. CHIHMKarenb KaK

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1
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aacopoent. Conu KpeMHUEBBIX KUCTOT. OpTO-, METa-,
MOJIUCUIIMKATBI. AJIFOMOCHIIMKATBI. VICKyCCTBEHHBIE CUITUKATHI.
Crekina. @axTopbl, ONPEAESISIIONINE YCTONUHMBOCTD
CTEKIIO00Pa3HOT0 COCTOSHUSI CHIIMKATOB. COCTaB U METOIIBI
TOJIy4eHus IpocToro crekia. Kpucrammmzanus crekon. CUTaibl.
CTeKIIOBOJIOKHA U CTEKIOTKaHU. [{eoauThI.
Lement. Bsuxymiue BemectBa. TyroriaBkue KepaMUKH Ha OCHOBE
KPEMHHUS U IPYruX 31eMeHToB. KpeMHuuii- opranudeckue
coenuHeHus1. OJOBSHHBIE KUCIIOTHI.

CunmukoHbI ¥ cujiokcaHbl. [Ipocreiiime U3 3TUX COeAMHEHUH.
Ocob6enHocty ux crpoeHus. CBoictBa. OKCHIBI TEpMaHUs, OJIOBA,
ceunna (11, IV). x cpaBuuTenbHas ycrodunBocTs. KucmorHo-
OCHOBHBIE U OKHCIIUTEIHHO-BOCCTAHOBUTENLHBIE CBOWCTBA
okcuaoB. /X OTHOIIICHHE K BOJE, KUCIIOTaM, TieiodaM. OOorme
MIPUHLIUIIBI TTOJTYYEeHUS.

I'mapokcunsl repmanus, onosa, ceuHna (11, IV).
CpaBHHUTENbHAS] YCTOWYUBOCTh, KUCIIOTHO-OCHOBHBIE U
OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIE CBOCcTBA. COMNM THAPOKCHIIOB
anemenToB (11, IV) B kaTHOHHO# 1 aHMOHHOH (hopMax.
OTHOCHUTeNbHAs YCTOWYUBOCTD, CKIIOHHOCTh K THAPOIIN3Y.

CoenuHenus ¢ cepoit. Mono- u mucynbduabl. Cepoyriepo.
TuocoenuHeHns (KUCIOTHI U COMH). THOYrOJIbHAS KMCIIOTA U
THOKAapOOHATHIL. THOCOENUHEHHS KPEMHUS, TEPMaHUs, OJIOBA.

[anorenunasl anementos (11, IV). Mx cpaBHuTenbHas
YCTOMUMBOCTB. THIIBI TagoreHuaoB. I'uaponus.

I"anoreHokoMIuieKchl. I'ekcadTopokpeMHHEBas
KHCJIOTa U €€ CONHU. | eKcaxIopooJIOBsSHHAS KHCIOTa U €€ COJH.

CoenuHeHus yraepoa U KpeMHHA ¢ a30ToM. Hutpuasr.
Huan(quuuan), cBoiicTBa 1 nonydeHue. Llmanosogopon.
InanoBonoponnas kucnora. [{uanuasl. Llnanua-moHs! Kak
suranpl. OCOOEHHOCTH MOJTYYEHHS IUAHUIOB TSDKEIIBIX
MeTauioB. ['uaponu3 panuaoB. TOKCHYHOCTh HTHAHOBOAOPOIA 1
aHuAOB. LlaHoBast KUCIOTA, [IAHATHI, TOJTYICHHE U CBOMCTBA.

PopanucroBonoponsas kucnora. Tuonnanatsl. [lonyyenue u
CBOICTBA.

Coenunenust ¢ merayuiamu. Kapouapsl Metanios. Tursl
kapOumoB. OTHOIIEHNE KapOUIOB Pa3INUHBIX THIIOB K BOJE,
kucnoram. KapoopyHz.

Cwmnuasl. [Ipupoga XUMHUYECKOH CBSA3H, IONyYEHUE U
cBoiictBa. Kpyrosopor yriepona B mpupoze.

21. Bop. Ocobere cBoiictBa Gopa. OTHolIeHNe K Kucnopony, soxe, | OITK-1.1;
KHCIIOTaM | mienodaM. ['unpumsr 6opa. Mx cocras. JubopaH, OIIK-1.2:
0COOEHHOCTH XMMHUYECKHX CBA3€H B MOJIEKYle AUOOpaHa. OITK-1 3’.
Y CTONYHUBOCTE M pEAKIIMOHHASI CIIOCOOHOCTH THIPHUIOB Oopa. e
TuapunoGopars. OIIK-2.1;
Oxcun 60pa. Ocobennoct crpoenns. Croiicta. Otnomenne | OITK-6.1
K Bojzie, menodaM. OpTo-, MeTa-, MoaruOopHBIe KUCIOTHL. X
coctaB u ctpoeHue. Crina kucioT. OpTo-,MeTa-, moIudopaThL.
Bypa.
lanorenmaer 6opa. CtpoeHne Monekyil. Peakmmm
npucoeanHenud. ['uaponus.
TerpadTopobopHast kucnora. DTopodopaTs.
Hurtpun 6opa. [lomumopdHbie MO UKAINE HUTpUAA Oopa.
Nx cBoiicTBa. bopasoH.
Obmrme 22. s -Daementsl 1A rpynnsl. O0ImIas XxapaKTepucTHKa OIIK-1.1; Kommok-
CBOMCTBa anemenToB. CTpoeHue aToMOB. VI3MeHeHHe 110 IpyIIe aTOMHBIX OIIK-1.2; BUYM,
S-3JIEMEH- | paJlycOB M MOHM3AIIOHHBIX MTOTEHIINATIOB. XapaKTep OITK-1.3: KOMIIBIO-
TOB. XMMHYECKHX CBS3€H B COEMHEHHAX. XUMHUYECKast aKTHBHOCTh e TepHOE
Bomopon. | meramnos. Ee usmenenue B pagy nutuii—1e3nid. OTHOMIEHHE OIlK-2.1; TECTUPO-
Ion- LIETOYHBIX METAJUIOB K HEMETajuI1aM, BoJe, Kuciaoram. CriocoObl OIIK-6.1 BaHHUE

rpynma

TOJTYUCHUS.
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AJIIOMUHUA

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

Oxcunel. Iepokeuasl. Haanepoxcuasl. O30Huas1. CTpoeHue.
CpaBHutenbHast ycToiHuMBOCTh. OTHOIIECHHE K BOJIE, KUCIIOTaM 1
menogaM. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE CBOICTBA.
CriocoObI mOTy4eHHsI.

I'mapokcunpl. CBOMCTBAa-OTHOIIEHHE K KHCIIOTAaM, OKCHIaM |
colsiM. VI3MeHeHHe CHITbl OCHOBaHUS B PSIAY THAPOKCHIOB JIUTHSI—
ue3ust. [IpUHIUITEI TIPOMBINIIIEHHOTO ITOIYYE€HUsI THAPOKCH/IOB
HaTpHs U KaJus, UX IpUMEeHeHne. Mepbl IIPpeI0CTOPOKHOCTH PU
pabore ¢ menoyamu.

Conu: ranoreHubl, Cyab(aTsl, KapOOHATHI, HUTPATHI,
HUTPHUTHI, CyTb(uabI, HUTpUALL. Bo3MoXKHOCTE 0Opa3oBaHMs
JIBOMHBIX COJIel ¥ KpHCTAJUIOrHApaToB. KanbunHupoBaHHas,
KpHCcTaJIueckas, nutheBas coia. [lomydenue conpl. IToram.
I'may6eposa coib. [IpuMeHeHne coneil. AHATUTHYCCKUE PEaKIUN
KaTHOHOB HIEJIOYHBIX METAJLIOB.

23. Bogopoa. O01ias xapakTepucTika Bogopoaa. [lojgoxkenue ero
B nepuoanyeckoi cucreme. CtpoeHue aToma. BaneHTHOCTS U
CTENEeHb OKUCIICHUS! aTOMOB BOJIOPOJIa. XapaKkTep XMMHUUECKHX
CBSI3€H B €r0 COCJMHEHHSIX. Y CJIOBHSI 00pa30BaHUs U
cymiectBoBanus wonos H, H™, H;O". ®usnueckne u XuMuIeckne
CBOICTBa BOJOpOJa. Bonopon kak BOCCTaHOBUTEIb.
BoccraHoBHTeNb-Hasl CITOCOOHOCTh AaTOMAPHOTO M MOJIEKYJISIPHOTO
BoZlOpoaa. B3aumoselicTBre Bojiopoa ¢ MeTailaMu U
HEeMeTaJlIaMH.

CrniocoObI oTy4eHHst CBOOOIHOTO BOIOPOAA.

T'uppuaer. Tuns! TUAPUIOB: HOHHBIE, KOBAJICHTHBIE,
HOJNMUMeEpHBIe, HecTexuoMmerpudeckue. [lepokens Bogopoaa.
Crpoenune monekynsl. [lonydenne. OKHUCIUTENHHO-
BOCCTaHOBHUTEJIBHBIE CBOMCTBA B PA3IMYHBIX Cpeax.

24.s-JnemenTsl BTOpOIi rpynnsl. [loarpynna 6epuiius u
maraus. Ioarpynna kaaenus. OOIast XapakTepucTUKa
anemMeHToB. CTpoeHue aToMOB. V3MeHeHue 110 rpyIe aTOMHBIX
pazuycoB ¥ HOHU3AILMOHHBIX [TOTCHIIATIOB. XapaKTep
XUMHYECKHX CBs3ell B coeqnHeHusAX. OcoOEHHOCTH OSpHILIHSL
@duznveckre U XMMUYECKHEe CBOMcTBa MeTaiu1oB. OTHOIICHHE K
HEeMeTaJulaM, Bojie, KHciIoTaM U menodaM. CrocoObl MoTydeHus.
IIpumenenue.

T'uapuaer. OcobeHHOCTH CTPYKTYPHI THAPUA0B. CBOMCTBA.
[IpuHIMTBI TOTydEeHUsL.

Coemmnaenus ¢ kucnopogom. Okcuabl. [lepokcumsr. Mx
cTpykTrypa. CpaBHHUTENBHAS YCTOWINBOCTH. OTHOIIEHHUE K BOAE,
KHcnoTaMm, menodyaM. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. OKCHT KaJbITus (HerameHas U3BeCTh).

I'mppokcunel. Ux crpykrypa. KucioTHo-0CHOBHBIE CBOMCTBA.
AwmdotepHOCTh THAPOKCHAA OeprimTus. OKCOSIMS U OJISIIHSL.
[TpuHIMIE! momydeHus. I'uapokcna KaapLust (TameHas H3BECTb).

Comu. "amorennpl, KapOOHATHI, CyTb(aThl, HUTPATEHI,
cynbdusr, HUTpUIHL, pocdunsr. Kpucrammoruapatsr. Comu
Oepmuins B KATHOHHOM 1 aHMOHHOH Qopmax. KomrekcHbie
coeauHeHMs Oeprmnys. ['maponu3 conelt Gepuyuns M MarHUs.
OKCOXIJIOpUI MarHUS.

AHanUTHYECKNE PEaKIN KaTHOHOB METAJIJIOB.

JKecTkocTb BOJBI M METOIBI €€ yCTPaHEHNs. TOKCHIHOCTh
COCAMHEHUI OepriuTis U Oapws.

LleMeHT, Ta30CHIIMKATHBIE MAaTEPHAJIbI.

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

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

I'uapunst snementoB (111) psina anromMuHMi-TamINI.
OcobenHocty ctpoeHus. CBONCTBA U MONYYEHUE.

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

Hurpunet snementos (111) psina anromunami-Tammii.
OcobenHoctH ctpoeHus. CBOMCTBA U NOIyYEHUE.

Oxcuapt anemenToB(111) psna axromunnit-rammit. Vx
CpaBHUTEIbHAs YCTOMYMBOCTh. XUMHUECKHe cBoiicTBa. KucinorHo-
OCHOBHBI€ cBoicTBa. [IpuHnums! nonyuenus. Oxcun Tamusg ().

I'mapokcunp! anementos (I11) pspa anromuauii-rammmii. Cocras
¥ 0COOEHHOCTH CTpOeHHs. KHCIIOTHO-0CHOBHBIE CBOMCTBA B PsIIly
THIIPOKCHUIOB alfOMUHUA—Ta/IUA. OTHOIIIEHHE K KUCTIOTaM U
menoyam. ['mapokena tayummst (1).

Comnu. Conu anmoMyHHsI B KATHOHHOM U aHUOHHOW (opMax.
Kpucrannoruapatsl. KommuiekcHble coequHenus. J[BoiHbIe conu.
CpaBHHTeNnbHas XapakrepucTka comneit anementon (I1I).
I'uapomus coneii. OcoOEHHOCTH CTPOEHUS amoMUHaToB. Conu
tayutus (I). OKUCTUTENBHO-BOCCTAHOBUTEIILHBIC CBOHCTBA
coenunenuii Tamus (1) u Tamumums (111). TokcnyHOCTH COGMHEHMI
TaJUIUS.

O6mas
Xapakre-
pHCTHKA
d- ame-
MEHTOB

26. d-Daements! B rpynmnsl. PeakosemesibHbIe 3j1eMeHTBI.
OOmas xapakTepucTrka 3j1eMeHToB. CTpOeHHE aTOMOB.
V3MeHeHue 110 rpymmne aTOMHbBIX 1 HOHU3ALMOHHBIX TOTCHIIUAIOB
pany Sc-Y-La-Ac. BaleHTHOCTD U CTENICHb OKHCIICHHS aTOMOB.
XapakTep XUMHUYECKHUX CBsI3eH B coeanHeHnAX. CKIOHHOCTD K
KOMILUIEKCOOOPa30BaHUI0. XMMHUUECKHUE CBOWCTBA MPOCTHIX
BeulecTB. M3MeHeHne 1o rpynne XuMu4ecKol akTUBHOCTH.
OTHomeHue K KUCIOPOLy, BoAe, KHcaoTaM. CriocoOb! MOTydeHuUs
Sc,Y,La,Ac.

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

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

Conu: ranoreHunpl, Cynb(aTel, KApOOHATHI, HATPATBI, HUTPHABI
u cynbhuapl. CKIOHHOCTD K 00pa30BaHUIO COJICH B KATHOHHOU 1
AHMOHHOM (popMax, KOMIUIEKCHBIX coelrHeHnH. [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
9JIEMEHTOB MOATrpymIsl THTaHa. CTtpoerne aromoB. M3MeHeHne mo
TpyNIIE aTOMHBIX PaJyCcOB H HOHN3AIIMOH-HBIX TIOTEHINAIOB.
BaneHTHOCTB U CTENIEHU OKUCIIEHUS aTOMOB. XapaKkTep
XMMHYECKHX CBSI3€H B coeqMHEHMAX. CKIOHHOCTD K
KOMILIEKCO00pa30BaHuio. M3MeHeHre XUMUIeCKAX CBOMCTB TI0
rpynme. ®u3ngeckre 1 XUMHUYECKHUE CBOWCTBA MPOCTHIX BELIECTB.
XUMH9ecKast aKTHBHOCTD IIPU OOBITHOM 1 BBICOKOH
TemriepaTypax. OTHOIIEHNE K KHCIIOPOAY, BOJE, KUCIIOTaM U
menoyaM. Koppo3noHnHast ycTOHUMBOCTE. MeXaHU3M pacTBOPEHUS
METaJJIOB B CMECH a30THON M TUIABUKOBON KHCIOT. CrOocOOBI
TIOTYYeHHS.

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

[lepeBox B pacTBOpHMBIE COSMHEHMS. [IpHHIMIIBI TOTyIEeHUSL.
Oxcunpt tutana (11, IIT). Ceotictsa.

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

[lepokucaHbie coOeNMHEHUS U TIEPOKCOKUCIOTHL. TUTaHATHI.
Hupkonatel. ['mapokcuast Tutana (11, 111). Coiictaa.

lanorennpaet snementos (IV). I'anorennast turana (11,
[IT).I'maponus ranorernnoB. OkcoranoreHuabl. ['anoreno-
komruiekcsl. Cymnbdatel u HUTpathl (1V)/

28.d-Inementhl VB rpynmbl. O01iast XapakTeprCTHKA Kosmnok-
aneMeHToB. CTpoeHUe aTOMOB. VI3MEHEHHE 10 TPYIIE ATOMHBIX BUYM,
PaanyCOB ¥ MOHU3AIIMOHHBIX MTOTCHIMATIOB. BaJIeHTHOCTD U KOMITBIO-
CTETICHb OKUCJICHHUS aTOMOB. XapaKTep XUMHUCCKHX CBsI3Ci B TEpHOE
coeauHeHUsIX. CKIIOHHOCTh K KOMILIEKCOOOPa30BaHUIO. TECTUPO-
H3MeHeHne XUMUYECKUX CBOWCTB 10 rpymme. Ousuueckue u BaHUE
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKas
AKTUBHOCTb ITPH OOBIYHOM U BBICOKOU TeMIiepaTypax. OTHOIIICHHE
K KHUCJIOPOIY, BOJIE, KMCIO0TaM, IieaodaM. OTHOIICHHE K I[apCKOM
BOJIKE, CMECH a30THOI
U IUTaBUKOBOW KUCIOT. CHOCOOBI MOTY4YeHHS POCTHIX BEIIECTB.

Oxcuapl Banaaust, Huoowusi, ranraia (V). KnucnorHo-ocHoBHbIE
CBOMCTBA OKHMCJOB U ruApokcuaoB. Bananatel. [lonmuBananatsl.
Coenunenns okcosanaaus. Huobartel. Tantanatel. OKCHIBI U
ruapokcusl Banaaus (11, 111, IV). Tanorenunst anementos (V).
Tanorennas! Banaaus (1L 11, IV). I'maponus ranoreHnaos.
Okxcoranoreaupsl. [ 'anorenokomiiekcsl. [lepokcuabt -cBoiicTBa
MOTyYEHUE.
29. d-IdnemenTtsl VIB rpynnbl. O0mias xapakTeprucTHKa OIIK-1.1; Kosmnok-
aneMeHToB. CTpoeHue aToMoB. VI3MeHEeHHe O TPYIIEe 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 XMMUYIECKUX CBsi3eil B coennHenusx. CKIOHHOCTh K OIIK-6.1 BaHME

KOMILIeKcooOpa3o-Banmto. KiacrepHsle coenuuenus. M3Menenue
XMMHUYECKHUX CBOMCTB MO rpymie. PU3HIecKue 1 XUMHIECKUE
CBOICTBA MPOCTHIX BEIIECTB. XUMHUUECKask aKTUBHOCTh MPH
OOBIYHOM U BBICOKOU TemrepaTypax. OTHOIIeHHE K KUCIOPOIY,
rajoreHam, BoJie, KHCJIOTaM, mienodaM. OCHOBHBIE CIIOCOOBI
TIOTY4EHHS.

Oxcuner xpoma (11, ITI, VI). Ux cpaBHUTENBHAS YCTOWIHBOCTD.
KucnoTHO-0CHOBHBIE M OKHCIINTETHHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOLIEHHUE K BOZE, KMCIOTaM, menodam. [IpuaIume!
TIOTY4EHHS.

Oxcunpl Monubaena u Bonbdpama (VI). OTHomieHue K Boje,
KucnoraMm, menodam. [Tpunnune! nonydenus. U3menenue
YCTOWYIHMBOCTH, OKHCIUTENBHON CITOCOOHOCTH M KUCTIOTHOTO
xapakrepa B psAay OKCHI0B XpoMa—Boibdpama (VI).

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

Y cTOHYMBOCTD, KUCJIOTHBIE U OKUCIIUTEIbHBIE CBOMCTBA B P
XpOMOBasi-BOJIL(GPaMOBas KHCIIOTHI. V30MOMUKHUCIOTH 1
TeTepOIOINKHCIIOTH MONMNOIeHA 1 BOJIb(pama.

Comu xpoma (IT). Caoiicta. [IpuHnmmns! norydenus. Conu xpoma
(IIT) B xatnonHOM 1 aHWOHHOH (hopmax. Kpucrayutoruaparsl.
Kommnnexcupie coenquaenus. JBoiabie comn. ['maponms. Conn
xpoma (VI). XpomaTsl, monmmxpoma-
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TBl. OKHCITUTENIFHBIE CBOHCTBA XPOMATOB U IMXPOMATOB.
[IpuHIun neicTBUS XpOMOBOM CMECH.

Comu monu6nena u Bonbdpama (VI). Moaubnatst n
Bob(pamartsl. [lomrmMonndaaTl 1 MOIUBONB(GPaMATEL
OxucnuTenbHBIE CBOMCTBA B PSILy XPOMAThI—BONIb(pPaMaThL.
lanorennzapt xpoma (11, I11). Fanorenunsr MonubaeHa 1
Bonb(dpama (VI). KimacrepHsie rajJoreHuap MOIUOICHA U
Bonb(pama. JIuokcoranorennapl. ColictBa. ['uapomnms.
[epokcocoenunenus xpoma. [Tepokcun xpoma. Ilepokco-
XPOMOBBIE KHCIIOTHI. Y CTOWYMBOCTD U OKUCIIUTENbHBIE CBOHCTBA
TIEPOKCOCOEIMHEHNH XpoMa.

30. d-2nements1 VIIB rpynnbl. O0mas xapakTeprcTHKa
anemeHToB. CTpoeHue aToMOB. VI3MeHeHHe 110 IpyIe aTOMHBIX
pazMycoB ¥ MOHU3ALMOHHBIX ITOTEHIINAJIOB. BajneHTHOCTD 1
CTENEeHHU OKHMCIICHUs aTOMOB. V3MeHeHue 1o rpyre
YCTOWYMBOCTH COETUHEHHH B BBICILICH CTEIIEHH OKHCICHHS
aTOMOB. XapaKkTep XMMUUECKOH CBSI3H B COSTUHEHHSIX.
CKJIOHHOCTB K KOMILTeKcooOpa3zoBanuto. KiacrepHsie
coenHeHus. MI3MeHeHne XMMUYECKUX CBOWCTB IO TPYIIIE.
Pu3nyecKue U XMMUYECKUE CBOMCTBA IPOCTHIX BELLECTB.
OTHolIEHUE K KUCIOPOY, BOJE, KHCIOTaM, mienaodam. CrocoOsl
HOJTy4YeHUSI.

Oxcuppt mapraunna (11, 111, IV, VII). YcroitunBocTh, KHCIOTHO-
OCHOBHBIE€ U OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA.
OTHoueHue K Bosie, KMcIoTaMm, menodam. [[puHIMITE nomydeHus.
Oxcuapl TexHeuus u perust (VII). KucnorHo-ocHOBHBIE CBOICTBA.

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

Comnu mapranna (II). Kpucranmorugpatsl. KomiiekcHsie
coexaunenus. CpoiictBa. Conmu mapranna (I, IV). Coxu mapranmna
(VD). Manranarsl. ['maponus. OKUCIUTETEHO-BOCCTAHOBUTENIEHBIC
cBoiicTBa. [IpuHIMIIBI IONTY4YEHMSL.

Comnu mapranma (VII). [lepmanranatel. OKucnuTeIbHBIE CBOHCTBA
IIEpMaHIraHaTa B KUCIIOH, EIOYHON U HEUTPAJILHOU cpenax.
[IpuHUMIIBI OTYYEHUS.

Comnu texnenus u penus (VII). Ileprexnatsl. I[leppeHaTsr.

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

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

CemeiicTBo :keje3a. OOImas XxapaKTepUCTHKA SIIEMEHTOB
cemeticTBa xene3a. CTpoeHHe aTOMOB. [I3MeHeHre aTOMHBIX
pazuycoB M HOHU3ALMOHHBIX ITOTCHIIMAJIOB B Ps/iaX JKENe30—
HUKETb U JKeNe30—0CMuil. BalleHTHOCTD U CTETIEHH OKUCIICHHS
aTOMOB. XapaKTep XUMHUYECKUX CBS3€H B COEIUHEHUSIX.
CKIIOHHOCTB JIEMEHTOB K 00pa30BaHUIO KATHOHHOW M aHHOHHOM
(dhopm, KomIurekcooOpa3oBanuio. KiractepHpie coeTmHEHNSI.
@duznvecKre U XMMUYECKHE CBOMCTBA JKele3a, KoOanbTa, HUKETIS.
®deppomarHeTu3M. XUMH4IecKass aKTUBHOCTD TP OOBIYHON 1
BBICOKOH TeMriepaTypax. OTHOIEHNE K KHCIIOPOAY, BOJE,
KucinoTaM u mernodaM. Kopposus xenesa. [TupodopHoe xeme3o.
Haxoxnenue xeneza B npupoae. [IpoMbIlITIEHHbIE METOABI
mony4yeHus xenesa. [Ipumenenne xxeneza. Yyryn. Crams.
CrierianbpHbBIE CTAJIH.

Oxcuner xemnesa, kodansra, HEKENS (11, III). CocTas u
ocobenHocTn ctpoenust ruapokcnaa xxenesa (II). Kuciorno-
OCHOBHBIE U OKHCIIUTEIFHO-BOCCTAHOBUTENILHBIE CBOWCTBA
runpokcunos (I, III). OTHOmEeHME K BOE, KUCIOTAM, IIETOYaM.
[TpyrHOMTBI TOTydeHUsL.

Comu xene3a, kobansra, HuKenA (II). Kpucrammoruaparsr.
JBoiiHbIe 1 ocHOBHBIE conH. KauecTBEeHHbIE peaKIiy 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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MetasuioB (+2). Conu xenesa, kobanbra, Hukens (I1) B karnonnoi

¥ aHWOHHOM (hopMax. KadecTBeHHBIC peaKIny Ha KaTHOHBI
MetaiioB (+3). Kpucrammoruaparer. CTpykTypa 6€3BOIHBIX
xyopuaoB. JBoitHbie 1 OCHOBHBIE COJU.

®epputsl (I11) 1 UX OKHCTUTENEHO-BOCCTAHOBUTEILHBIC 1
KHCIJIOTHO-OCHOBHBIE CBOMcTBa. CIIOCOOBI MOTy4eHMS.

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

KomriekcHble coenuHeHus kene3a, Ko0aabTa, HUKEIS.
OTHOCUTENbHAS] YCTOWYMBOCTD MPOCTHIX U KOMILIEKCHBIX COJIeH
kene3a, kooanpTa, Hukens (ILIIT). Aka-, aMMUH-, THAPOKCO-,
LIMAaHO-, OKCAIATOKOMIUIEKCHI. KapOOHMIIBI.
®DepporieH. XapakTep XUMHUECKHUX CBSI3€H B MOJIEKyIIe
(epporieHa. MHoros1IepHbIE KOMILIEKCHI.

CeMeiicTBO IIATUHOBBIX MeTANI0B. DU3NUECKUe U
XUMHWYECKUE CBOMCTBA IJIATHHOBBIX METAUIOB (PYTCHUH, POIHH,
najiauil, OCMUA, UPUIMH U TIaTHHA). XUMHUYECKasi aKTUBHOCTD
npu OOBIYHOW M BBICOKO# TeMIiepaTrypax. OTHOIIEHHE K
KHCIIOPOZly, BOIOPOY, BOJIE, KUCIIOTaM, I1Iel04aM, [apCKoif
Bojike. Cxema nepepaboTKu caMOpOHOM IaTHHBL J{pyrue
METO/IbI TTOJTYUEHUST METAIITIOB.

Oxcuapl 1 ruapatsl okcuaoB. Okeunsl pyrenus (IV,VI).
Pyrenarbr. Oxcuapt ocmust (VI, VII). Ocmatel. Oxenabt u
ruapokcuasl poaust U upuaus (11). Oxcuapl u ruapoKcH
nayanus (I1I). KomrutekcHble coennHeHus miatuHbl. KatnoHHbre,
aQHMOHHBIE U HelTpabHbIe KoMIuiekchl atunsbl (11, IV). AMMun-
Y UAHOKOMIUIEKCBI. ['eKcax10poIuIaTHHOBast KUCII0Ta U €€
COJIM.

32.d-InemenTtsl IB rpymmbl. O0111as XapakTeprUCcTHUKA IIEMEHTOB.

Crpoenue atoMoB. Mi3MeHeHue 110 IpyIIe aTOMHBIX PaJHycoB U
MOHM3ALMOHHBIX NTOTEHIINAIOB. BalleHTHOCTh U CTENEHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKOU CBSI3U B COCAUHECHMSIX.
CKJIOHHOCTb K KOMILIEKCOOOpa30BaHUI0. XMMUYECKHE CBOMCTBA
HpOCTHIX BemecTB. OTHOLIEHUE K KUCIOPOLY, BOJE, IIEI0YaM,
kucnotaMm. PactBopenue 30mota B apckoii Bonke. CriocoOs!

J00braH MenH, cepeboa u 3010Ta. OCHOBHBIE CIIOCOOBI MOTYYEHHUSI.

IIpumeHeHne MeTasioB.

Oxcuapt Menu (1, 1), cepedpa (1, I1), 30m0ta (I, IIT). CBoiicTaa.
OrtHolIeHNe K Boze, KUCIOTaM, menodaM. [IpuHIuUIE! nomydeHus.
T'uapokcunst meau (I1), cepedpa (I) u 3omota (I11). KucnorHo-
OCHOBHbIE cBOMCTBa. OTHOILIEHNE K BOJE, KUCIIOTaM, ILEI0YaM.
[IpuHUMIIBI TOTYYEHUSL.

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

lanorenokomiuiekcsl. dororpaduyeckue Mpouecchl Ha OCHOBE
raJloreHuI0B cepedpa. AMMHH- U IMAaHOKOMIIIEK-
cel. Comm memu (I). Kpucramnorungpatsl. KoMiiekcHsie
coenuHeHus. ['anoreno-, nnaHo- 1 aMMHHOKOMILTEKCHI. Comu
3onota (III). Comu B kKaTHOHHOM 1 aHUOHHOH opmax. AKBa-,
LIMAHO-, TAJIOT€HOKOMIUIEKCHI. TeTpaxyiopo30oTas KUCIoTa U ee
COJIH.

OIIK-1.1;
OITK-1.2;
OITK-1.3;
OIIK-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 TOTCHINAJIOB. BaneHTHOCTS 1
CTETIEHH OKUCIIEHHS aTOMOB. XapaKTep XUMHUECKOH CBSI3U B
coenHeHUsIX. CKIIOHHOCT K KOMITIIEKCOOOPa30BaHHIO.
duznveckre ¥ XMMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB.
OtHoIIeHNE K KUCIOPOLY, BOAE, KHCIOTaM, IIEJI09aM.
Awmainbsramsl. MepbI ITpeA0CTOPOXKHOCTH TIPH paboTe C PTYTHIO.
Crioco0s1 mosrydeHust MeTaiioB. [IpuMeneHne MeTamioB.
Oxcuapt nuaka ¥ kagmus (11). Oxcunst pryru (I, IT). CBoiicTBa.
OtHoIIeHNe K BOAE, KMCIOTaM, 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, Ieiaodam. [IpuHiummb
TOJTY4€HHUS.

Comu. Kpucramnorunpatsl. Coi HUHKA B KATHOHHOM U
annonHo# opmax. Comu pryru (I, II). OxucnurensHo-
BOCCTaHOBUTEJbHBIE cBoMcTBa conelt pryTH (I, II). T'uaponus
coJielt IuHKa, KaaMusl, pTyTH. L{uHKaThL.

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

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

34. 'enii 1 p-31eMeHTHI BOCBMOIi rpynmnbl. O01mas
XapaKTepUCTHUKa 1eMeHToB. CTpoeHne aToMoB. Bo3moxHbIe
BaJICHTHOCTH U CTENIEHU OKHUCIIEHUS aTOMOB JIEMEHTOB.
W3MmeHeHue no rpymie aTOMHBIX paAlyCcOB U HOHU3AIMOH-HBIX
NnoTeHIHanoB. IIpuanHsl XuMudecko uHepTHoCcTU. Du3nyeckue
cBoMcTBa. XapakTep MeXXMOJIEKYIIPHOI0 B3aUMOAEHCTBHUS.
W3meHeHne TeMIiepaTyp KUIEHUs U TUIaBJICHUS B PSIy TelIui —
panoH. Xumuueckue coeauHeHus. @Topuabl KCEHOHA U KPUIITOHA.
[puHIUnel X monydeHus. ['uapoaus GTopuIos.
Kucnoponconep:xaniue coeqnHeHUs! KceHoHa. KiatpaTHeie
COEZIMHEHHs aproHa U ero aHajgoroB. 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.
[Tonoxenue B nepuonnveckoil cucteme. CTpoeHHe aTOMOB. 4f- I
Sf-anementsl. Vi3MeHeHHEe aTOMHBIX PaJinyCcoB U

MOHU3AIIMOHHBIX MTOTEHIIMAJIOB N0 neproay. BanentHocts 4f- u 5f-
3JIEMEHTOB. BHYTpEHHSIS1 IEPUOANYHOCTL CBOWCTB. XapakTep
XMMHUYECKUX CBsI3el B coeMHEeHUAX. CKIIOHHOCTD K
KOMILIEKC000pa3oBanui0. CXO/ICTBA U Pa3uKs B CBOMCTBAX 4f- 1
5f-311eMeHTOB.

Janmanuow (4f->nemenTsl). BaneHTHOCT, XapakTep XUMHYECKUX
cBsi3eid U popMbl coeiMHEHUI. XMMHUYECKHEe CBOMCTBA METAJIIOB.
OTHouIeHne K KUCIOpOaY, Boze, kuciaoram. OKCHIbI.
I'mapokcunel. U3mMeHeHHe KUCIO0THO-OCHOBHBIX CBOKCTB 110
nepuony. Conu. [Botiusie conmu. Coenunenust uepus (IV):
OKCH/JIBI, TUAPOKCH]IBI, LIEPATHI.

Axmunuowt (5f-31eMeHTHl). BaneHTHOCTD 3JIeMEHTOB, XapaKTep
XUMHYECKHX CBs3el U POpMBI COSIMHEHUN B PsiiaX TOPUH—KIOpUI
u O6eprinii—IoypeHcuit. XUMHU4ecKrue CBOHCTBa METaJIIOB.
Coenunenus topus (IV): okcun, ruapokcu, raJoreHuIb.
Coenunenus ypana (VI): okcun, THAPOKCHI, TaTOTCHUIBI,
ypaHaThl, COEANHEHUSI 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

OO01ast 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
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Bun paboTst TpynoeMKoCTh, 4acoB
1 2 Bcero
ceMecTpa | cemecTpa
CamocrosiTesibHast padora: 81 5 86
Kypcosoii npoekr (KII), kypcosas padota (KP)' 3 3
Pacuerno-rpadudeckoe 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 MaTepuaja U MaTepuaia yueOHUKOB U
y4€OHBIX MTOCOOUH, TOITOTOBKA K 1a00OPaTOPHBIM U
MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJIIO  T.11.),
IToAroTOBKA M c/laua SK3aMeHa’ 27 27 54
JK3aMeH | IK3aMeH IK3aMeHa-
Buo umoz06020 konmpons
4.2.1. Paznenabl JUCHMILUIMHBI, U3y4YaeMble B IEPBOM ceMecTpe
Tabnuma 3. Pa3nensl TUCHUIITNHBI, H3ydaeMbIe B TIEPBOM CEMECTPE
Konuyectso yacos
Ne A
pas- HaumMenoBanue pazenos }’6I[I/ITOpHa}I Bneayn.
nena Bcero [ Pabora pabota
JI 113 JIP CpP

1 2 3 4 5 6 7
| «Xumus kak Hayka. CTpOCHHE BEIIESCTBAY. 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

BOJIHBIX CpeJiax.
4 O6mme cBoiictBa p-anemenToB VIIA-IVA 75 24 24 18 1

rpym.

KonTpons (3x3ameH) 27

HUmoezo: 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 kypcoBoit ipoekT (paboTy) BBIIENSETCS HE MEHEE OIHOM 3a4ETHON €MHHUIIBI TPYIOEMKOCTH (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 xapaKTepHuCTHKa s-3JIeMeHTOB. Bonopoz.
1 Lt 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 BOCBMOH 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.Ilepnonuyeckuii 3axkoH u Ilepuoanyeckas cucTeMa XUMHYECKHX 2JIEMEHTOB ¢ TOYKH 3peHHUs
TeopuH cTpoeHus: aTomMa. [lepuoauYHOCTH CBOICTB 3J1IEMEHTOB.

5 5. Xumuueckasi CBI3b U CTPOEHHE MOJIEKY.1, BATEHTHOCTb. KoHIenuus ruOpuan3ayui aTOMHBIX
opOuTajeil U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI M HOHOB. KOHIeNIus MoNspu3atiy HOHOB.
Teopust Mmosiekynsipubix opouraneit (MO JIKAO).

6 6. MexMmoneky sipHoe B3aumoaeiicreue. Cunbsl Ban-nep-Baanbca. OpueHTanmoHHOe, HHIYKIIMOHHOE U
JMCTIEPCHOH-HOE B3aUMOAEHUCTBHU. DaKTOPbI, ONPEIEIIAIOIINE SHEPTHIO MEKMOIEKYIIIPHOT O
B3auMoJeicTBus. BogoponiHas CBs3b.

7 7.CoBpeMeHHBIE TPOO/IeMBbI HEOPraHNYeCKOH XUMUHU. MeTrayioopraHndeckas ¥ CynpaMoJIeKysipHast
XUMHS-XHUMUSI MOJISKYISIPHBIX aHcaMOJield M MOJIEKYJISIPHBIX CBSI3EH.

8 8. Ocnosvt xumuueckoii mepmoounamukuy. IHEPreTHISCKHE XapaKTEPHUCTUKH XUMHIECKHX PEAKIIUH.
IlepBoe HaYaJI0 TEPMOJUHAMUKH.

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

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

11 11.06wue ceéoiicmea pacmeopos. Pacmeopvl Hez1eKmpoaumos.

12 12.PacTBOpPBI J1€KTPOJIUTOB.

13 13.Peakuuu B Heopranuveckoii xumun. I'maponus coneid. OkuciumenbHo-60ccmanogumesnbHle
Ppeaxuuu 6 600HBIX 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. JEKIIMOHHBLIE 3AHATUSL. 2 CEMECTP
TABJIMIA 6. TeMbl JIeKIMOHHBIX 3aHATHIH

Ne TEMA

1 22. s -OneMeHTHI 1A rpynnsl.

2 23. Bonopoa.

3 24.s-OdnemenTsl BTOpOii rpynnsl. [loarpynna 6epuiiinusa u marnus. [oarpynna 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-Daements1 VIIIB rpynnsl. CemeiicTBo xese3a. CeMeiicTBO JIATHHOBBIX METAJLIOB.
CemeiicTBO Kkene3a.

11 32.d-Inementsl IB rpynnsi.

12 33.d-Inementsl 1IB rpynmnsi.

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

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

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

Ne TEMA

1 1. IIpeamet u 3aga4uu XuMHHU. MecTo XMMHH B CHICTeMe eCTeCTBEHHbIX HAYK.

2 2. ATOMHO-MOJIEKYJIAPHOE YUeHHe.

3 3. CtpoeHue aTOMa M JIEKTPOHHBIX 000J104eK aTOMa.

4 4.Tlepuoguyeckuii 3akon u [lepuonuyeckasi cucTeMa XHMHYECKUX YI€MEHTOB € TOYKH 3peHUs
TeopuH cTpoeHus atoMa. [lepnoaM4HOCTH CBOMCTB 3J1€MEHTOB.

5 5. XumMuyeckasi CBSI3b H CTPOEHHE MOJIEKYJI, BATEHTHOCTb. KOHIENIHS THOpUAM3AINN aTOMHBIX
opOHTaneil 1 MpOCTPaHCTBEHHOE CTPOSHUE MOJIEKYJT M HOHOB. KOHIenmus mosipu3alvii HOHOB.
Teopus monexymsapHbIx opouraneii (MO JIKAO).

6 6. MexMmonekyasipHoe B3anmoaeiicreue. Crnel Bar-nep-Baanbsca. OpueHTalIMOHHOE, HHIYKITHOHHOE U
JMCIIEPCHOH-HOE B3anMoAeicTBHI. DaKTOPbI, ONPEAEIAIONINE SHEPTHUIO MEXMOJIECKYIIIPHOTO
B3amMozaeiicTBus. BomopoaHas cBsi3b.

7 7.CoBpeMeHHbIe MPO0/IeMbI HeOPraHU4YeCKOH XUMHMH. Meranioopranudeckas U CyrpaMoieKyssipHas
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. ' OMOT€HHBIE U TeTeporeHHbIe peakuui. CKOpOCTb XUMHYECKOH
peakuun U GakTopsl ee onpeensroniye. [lopsgok u MonekysipHOCTs peakuuy. Katamms.
10 10. Xumuuecroe pasnosecue. CBs3b KOHCTaHTBl XUMHUYECKOI'O PABHOBECHS CO CTAHIAPTHBIM
n3MeHeHneM sHeprum I'nboca.
11 11.06uyue ceoiicmea pacmeopos. Pacmeopuwt neanekmponumos.
12 12.PacTBOpPBI 2JIEKTPOJINTOB.
13 13.Peaxnuu B Heopranm4eckoil xumun. I'maponus coneil. OkuciumensHo-60ccmanogumenbHle
Peaxyuu 6 60OHBIX pacmeopax. IAeKTPOJIU3 PACTBOPOB H PACILIABOB.
14 14. Tucniepcusbie cuctembl. Konnonasl.
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. IPAKTUYECKHE 3AHATHS. 2 CEMECTP
TABJIMIIA 8. TemMbl npakTHYECKHX 3aHATHI
Ne TEMA
1 22. s -DaemMeHTHI 1A rpynnsl.
2 23. Bonopon.
3 24.s-Ddnementsl BTOpOii rpynnsl. [loarpynna 6epunnus u maraus. [Hoarpynna kaapnus.
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-Daements VIIIB rpynnsl. CemeiicTBo kene3a. CeMeiicTBO NJIATHHOBBIX METAJIOB.
CeMeiicTBO kKeJjie3a.
11 32.d-Onements! IB rpynnbl
12 33.d-Dnementsi IIB rpynmebl.
13 34. T'esqinii u p-371eMeHTbl BOCBMOIi TPyNMbI.
14 35. f-Dnementsnl. 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 HaunMenoBaH#e 1a00paTOPHBIX paboT 1acos
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1 2 3 4
Onpeaenenne OTHOCUTEIBHON MOJIEKYJISIPHONH MAcChl OKCH/IA yIJIepoaa
1 1 Iv) 2
2 1 OIPEJIEJIEHUE MOJISIPHOM MACCHI DKBUBAJIEHTA IIMHKA 2
CKOpOoCTh XUMHUUYECKUX peaKInid. 3aBUCUMOCTh CKOPOCTH PEAKITUH OT
3 2 TEMIIEPATyphl U KOHLIEHTPAIIUU 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 UCCONUAIys (TIPOTOIHU3) 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 MEPOKCHIA 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, IMPKOHUI U radHmit. 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, k00T, HUKEIh U UX COSAUHEHUS 6
30 5 Menp, cepedpo, 30J0TO U UX COCTMHEHHUS 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 ITonydeHue u cBOKCTBAa KOMIUIEKCHBIX COEAMHEHUN 6
4.6. CamocTosiTeIbHOEC H3YYCHHE PA3/1eJI0B AU CIHIIIMHbBI
TABJIUMIA 10. Tembl caMOCTOSATEIbHBIX 3aHATHI
No Koi-Bo
pasaena BOHpOCLI, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUC 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. MonHas cBsA3b-
MpPEJEIbHbINA CIIydail KOBAJIEHTHOM MOJISIPHOM CBSA3U.

10

Jucnepcubie cucremsbl. Kosutonasl. /ucniepcHele CHCTEMBL.
3 Knaccudukanus aucnepcHsix cucreM. CyclieH3UH U SMYJIbCHU. 6
Komnonnssie pacTBopbl. Y CTOHYMBOCTh KOJUIOUIHBIX PACTBOPOB.

Boaopona. Obmas xapakreprctuka Bogopojaa. [lonoxxenue Bogopoa B
nepuoanydeckoi cucreme. CTpoeHue aroma. BaleHTHOCTh U CTETICHb
OKHCJICHUSI aTOMOB BOJIOpOAa. XapaKkTep XUMHUYECKUX CBSI3€H B €ro
COEMHEHHAX. Y CIIOBUA 00pa3oBaHus U cyliecTBoBanus nonos H', H,
H3;0". ®usnueckne 1 XMMUYECKHE CBOWCTBA BOAOPoAa. Bomopo kak
BOCCTaHOBUTENb. BoccTaHOBUTEMB-HAsK CITOCOOHOCTH aTOMApHOTO U

10

d-Jnementsl IIB rpynnbl.O0miast XapakTepuCTHKA 3JIEMEHTOB.
Crpoenue aToMoB. MI3MeHeHHe 10 rpyIIe aTOMHBIX PaJuyCcOB U
MOHHU3AIIMOHHBIX MTOTEHIIMATIOB. BaleHTHOCTE U CTENEHU OKHUCIEHUS
5 aTOMOB. XapakTep XMMUYECKOH CBS3HU B COEAMHEHUIX. DU3NUYECKUE U 10
XUMUYECKHE CBOWCTBA MPOCTHIX BemeCTB. OTHOIIEHNE K KUCIOPOAY,
BOJIE, KACIIOTaM, IienaodaM. Amanbsramsl. [I[puMeHeHne MeTasmios.

anf‘TIWLT ITAOA A WLATINMIAG nV{‘T/TT[LT NTYVTIA (T TI\ (“Df\ﬁf"T‘DQ

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

6 cBs3eil 1 (OpMBI coeMHEHNH. XMMHUYECKHUE CBOMCTBA METAJIJIOB. 10

OTHOILLIEHUE K KUCIOPOy, BoAe, KucioTtaM. OKcuapl. [ mapoKCuapbl.

o
IAnr 1011011110 FIIATIATIIA ACITADIIIIV ADATIATD 11N rTanuanayr (AT

Axmunouowt (5f-31eMeHThI). BaleHTHOCTB 27IEMEHTOB, XapaKTep
XUMHUYECKUX CBs3eH U GOPMBI COSTMHCHHUH B PsiIax TOPUH—KIOPUH U
OepKIMii—10ypeHCHil. XUMHUUYECKHE CBOMCTBA MeTaIII0B. CoeqMHEHUS
topus (IV): okeun, runpokcun, ragorenuasl. Coenmunenus ypana (VI):

10

5. OHEHOYHbBIE MATEPHUAJIbI JJIA TEKYIIEI'O U PYBEKHOI'O KOHTPOJIA
nepeuenv OUeHOUHbIX cpeocmeé u Koumpoaupyemvlx komnemenyuii: 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 Y4€HHS. 3aKOHBI: COXPAHEHHUs, KPATHBIX
OTHOILIEHHH, ITOCTOSHCTBA COCTaBa, 0ObEMHBIX OTHOILIEHUH. 3aKoH ABOrajpo. 3aKoH
9KBHUBAJICHTOB.

7.KBanToBble uncna. CMbICII KBAHTOBBIX Uncesl. ATOMHbIE OpOUTAIN. DHEpreTUYeCKre ypOBHU
IEKTPOHA B OJHONIEKTPOHHOM MHOT03JIEKTPOHHOM artomax. [Ipunnun [aymnm.

8.IlpaBuio XyHza ¥ MOPSJIOK 3ar0JIHEHHUs] aTOMHBIX opOuTaneil. [IpuHunn HanMeHbei
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 000I04€eK 1eMEHTOB. [leproAMuHOCTh CTPOSHHS AIIEKTPOHHBIX
o0omnoyek. MI3MeHeHne aTOMHBIX ¥ HOHHBIX PaInyCcOB 10 MeproaaM U rpynnam. ddexTsl d- u
Jf-cxaTusi.

11. MoHn3auroHHbIe MOTEHLIHANBI, CPOACTBO K AJIEKTPOHY, SIEKTPOOTPULIATEIILHOCTD
251eMeHTOB. DaKTOPBI, ONPEAEIAIOUIUE 3T BEIUUMHBI U UX U3MEHEHUE TI0 NTepHoaM U
rpymnmnam.

12.I1leproAMYHOCTH XUMHUYECKUX CBOMCTB AJIEMEHTOB, ITPOCTHIX BEIIECTB M XUMHUUECKHUX
coenuHeHul. MI3MeHeHne CBOICTB 3JIEMEHTOB IO MEPUOJIaM U IPYIIIaM B 3aBUCUMOCTHU OT
CTPYKTYpPHI BHEIITHUX U MIPEABHEITHUX AIEKTPOHHBIX 000JI0UYEK U PaANyCcOB aTOMOB. 3MeHenue
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJI0B U TUJIPOKCHUJIOB 110 IIEPHUOAAM U TPYIIIaM.

13. OCHOBHBIE TUIIBI XUMUYECKON CBSA3M: KOBaJIEHTHAs! (HEMOJIIpHAs! U MOJISIpHAs ), HOHHAs,
MeTtamuyeckas. O0mirie 0coOOEHHOCTH MeXaHU3Ma 00pa30BaHuUs KOBAJIEHTHBIX U MOHHBIX
CBA3EH.

14.0OcHoBHBIE TTOJIOKEHUST Teopun BasieHTHBIX cBsize (BC). Ocobennoctu oOpazoBaHus CBs3Ei
10 JIOHOPHO-aKIIEITOPHOMY MeXaHu3My. HacblaeMocTh 1 HallpaBI€HHOCTh XUMHUYECKOU
CBsI3U. MHOTOIIEHTpOBasI CBS3b.

15.BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. BasieHTHOCTH ¢ nmo3unuid Teopun BC. BaneHTHOCTS $-,
p-, d-, f-anemenToB. [locTosiHHas 1 TepeMeHHas BaJICHTHOCTH. BaJleHTHOCTD U CTeNeHb
OKHCJICHHS aTOMOB 3JIEMEHTOB B UX COCTUHEHUSX.

16.01MHOYHBIE U KPATHBIE CBS3HU. G- U T-PA3HOBUIHOCTH KOBAJICHTHBIX CBs3ed. OTHOCUTEIbHAS
YCTOMYHMBOCTH (p—p)n- 1 (p—d)n-cBsizeit. KomndecTBeHHbIE XapaKTePUCTUKH XUMHUUECKHUX
ceszeil. [lopsaok cBs3u. DHeprus cBs3u. [[nuHa cBs3u. BaneHnTHbii yroi. CTeneHb HOHHOCTH
CBs3U. DPPEKTUBHBIE 3aps/Ibl XUMHUUECKU CBSI3aHHBIX aTOMOB M CTENIEHb HOHHOCTHU CBS3H.
JnmoapHBIA MOMEHT CBSI3H.

17. Konnenmwms ruOpuan3anuu aTOMHBIX OpOUTaJIeH ¥ MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYI 1
noHOB. OCOOCHHOCTH pacupeieiICHUs AIEKTPOHHOHN TIOTHOCTH THOPUIHBIX OpPOUTAIICH.
[IpocTeitmme Turbl THOpUIU3ALKA: SP, Sp2, sp3, sp3d, sp3d2. 'ubpuan3anus ¢ yuacTueM
HEMO/IEJICHHBIX JIEeKTPOHHBIX Map. BiusHue OTTaIKuBaHUs AIEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKY.

18.KoHuenius noyisipuzanvii HOHOB. TpakTOBKa MOISAPHBIX CBA3EHM COINIACHO KOHLIECTIUU
MOJISIPU3allK MOHOB. JIoKanu30BaHHbIE U JIEIOKAIN30BaHHbIE CBA3H. TpeX- U MHOTOLIEHTPOBbIE
cBs3H. Jlenokanu3zaius n-3J1eKTPOHHOM TUIOTHOCTH B MOJIeKyse OeH3oa, rpagure, HOHaX
KHCITIOPOICOAEPKAIIUX HEOPraHUUYECKUX KUCIIOT.

19.Teopus mosekynsapabix opoutaneit (MO). OcHOBHBIE TIOJIOKCHUS, JHEPTETHICCKUE
JMarpamMmbl, CBs3bIBarolue u paspsixisiomne MO. DHepretuueckue auarpammsl MO
JBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOTO MEPUO/IA. G- U T-MOJIEKYJISIPHBIE OpOUTATIH.
CpaBuenune Teopuu BC u MO.

20.KomrekcHbie coenquHeHus. CTpoeHNEe KOMITJIEKCHBIX COSAMHEHU, TEOPHS
KPUCTAIIMYECKOTO MOJIsA. XUMHUYecKas CBSI3b B KOMIUIEKCHBIX COSIMHEHUAX U OCOOEHHOCTH UX
cTpoeHus. [ mbpuansaius aToMHBIX OpOUTaIel KOMIJIEKCOOOpa3oBaTess.

21. MexmonexynsipHoe B3aumoaenicteue. Cuisl Ban-nep-Baansca. OpueHTanmoHHoe,
MHIYKIIHOHHOE U JUCIIEPCUOH-HOE B3auMOJIENCTBUS. DaKTOPBI, ONIPENEISIIOIINE SHEPTUIO
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBUS.

22.BopopoaHas cBs3b. [Ipupoaa BoAOpOIHOM CBSA3H, €€ KOJMUYECTBEHHBIE XapaKTEPUCTUKH.
Mex- 1 BHYTpU-MOJIEKYJIIpHAsl BOJIOPOJIHAs CBsI3b. BomopoaHas CBsA3b MEXAYy MOJIEKYJIaMu
¢dbTopoBOIOPOAA, BOJIBI, AMMHAKa U CIUPTOB. BiMsiHUE BOAOPOIHOM CBS3H Ha (hU3HUECKUE
CBOICTBA BEILIECTB C MOJIEKYJIAPHOU CTPYKTYpoil. O01Ire 0cCOOeHHOCTH (PU3NUECKUX CBOMCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUU C HOHHBIMU U @TOMHBIMH KPUCTAJLJIAMHU.

23. DHepreTHUECKre XapaKTePUCTUKNA XUMHUECKUX peakiuii. [lepBoe Hayano TepMoImHaAMUKH.
[IpeBpaieHus 3HEprUun U pabOTH B XUMHUYECKUX MPOIIECCaX.

24 Tepmoxumust. [TorsiTre 06 SHTANBINUU. DHAO- U SK30TEPMUUECKHUE PEAKIIUU. 3aKOH
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I'ecca u cneacrtBue u3 Hero. CTaHIapTHOE COCTOSIHUE M CTaHJApTHAs SHTAJIbINA 00pa30BaHUs
BeniecTBa. Pacyersl TeruioBbIX 3()(EKTOB peaKIHii.

25.Bropoe Hauano tepmoauHamMuKu. [lonstue snTponuu. OueHka 3Haka H3MEHEHUS SHTPOIIUU B
XUMHYECKUX peaknusx. JHeprus ['m66ca. Ponb SHTaNBMUHHOTO U SHTPONMUIHOTO (HaKTOPOB B
OTNpE/IeNIEHUH HAIpaBJIEHUs ITpoLiecca.

26. 'omoreHHble U TE€TEpPOreHHbIE peakuuu U cucrteMbl. CKOpPOCTh XUMHUYECKOW PEAKLHUHU U
(baxTopsl ee ompenensoniie. 3aBUCUMOCTh CKOPOCTH PEAaKLIUU OT KOHIIEHTPAI[MH pPEarcHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiiok U MOJIEKYISIPHOCTh PEAKIIUH.

27 Ilonstue o mexanuzMme peakiuu. IlepexoaHoe cocTosiHUE, WIM AKTUBUPOBAHHBINA KOMILIEKC.
OHeprus aktuauuu. GakTopsl, ONPEAEIAIONINE BEIUUYUHY SHEPIrUU aKTUBALIH.

28.BiusitHue TeMmeparypbl Ha CKOpPOCTh XuMuueckor peakiuu. [IpaBuno Bant-TI'odda.
TemnepatypHblil KO3GUIUEHT CKOPOCTU. YpaBHEHHE AppeHunyca.

29 Karanu3z u karamusatopbl. MHrubutropsl u uHruOupoBanue. Karamutuueckue sizbl.
['oMoreHHble U TreTeporeHHble KaTAIUTUYECKHE peakuu. AKTHBHBIE ILIEHTPhl TBEPJBIX
KaTaJau3aTopoB.

30. ObpaTtumble U HEOOpaTUMBbIe XUMHUEcKHe peakiuyi. COCTOSsIHME paBHOBECHS U IPUHLIUIT
oOpatumocTu peakuuu. Knnetnueckuit 1 TepMOAMHAMUYECKUHN TIOJIXO/bI K OTTMCAHUIO
XMUMHUYECKOTO paBHOBecHs. KOHCTaHTa XMMHUECKOTO PABHOBECHUS U €€ CBSI3b CO CTaHIaPTHBIM
n3MeHeHueM sHepruu ['u60ca. CmenieHne XMuMUYECKOT0 paBHOBECHS PY U3MEHEHUU YCIIOBUH.
[Ipunnun Jle HlaTense.

BTOPASI KOHTPOJIbHASI TOUKA

31.Teopuu pacTBOpoB. PacTBopeHune kak (hU3MKO-XUMHUUECKHH Tporiecc. Mi3MeHeHne sHTanbIIu
W 3HTponuHU npu pactBopenuu BemiecTB. CompaTanus. ConbBatsel. OcoOble CBOKWCTBA BOJBI KaK
pactBoputens. ['uaparel. Kpucramoruaparsl.

32.00mme cBoiicTBa pactBopoB — muddy3ms m ocmoc. OCMOTHYECKOE MABJICHHE M €r0
3HaueHue. MeToibl OnpeieieHrs MOJIEKYIISIPHBIX MacC PACTBOPEHHBIX BEIIECTB.
33.PacTBOpuUTENb U pacTBOpsieMoe BellecTBO. PactBopumMocTs. HachllieHHbIE, HEHACBIILICHHBIE,
MIEpEChIICHHbIE, pa30aBlieHHblE W  KOHIUEHTPUPOBAHHBIE pPacTBOpHL. B3ammoneiicTBue
PacTBOPEHHOTO BellecTBa U pacTBopuTesis. COCTOsSHUE BEIIeCTBA B pacTBOPE.

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

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B JKHUAKOCTSX, IBYX >KUJKOCTEH, TBEPAbIX BEIIECTB B
KUAKOCTAX. 3akoH ['enpu. BrnusHue Ha pacTBOPUMOCTH MPUPOJIbI KOMIOHEHTOB, TEMIIEPATYpPhI
u AasieHus. [lepekpuctaian3anuu U SKCTPaKIus.

36./laBnenne u coctaB mapa Haja pactBopoM. 3akoH Paymsa. Kpucrammmzamuss u KumneHue
pactBopa. Kprockonus 1 30y110CKONHS.

37. U3oToHnnueckuit kKoahUIUEHT. DAEKTPOIUTHIECKAs AUCCOIUAINS PACTBOPEHHBIX BEIIIECTB.
OCHOBBI TEOpPUHU DIEKTPOJUTHYECKON AuccolManuu. MexaHu3Mm auccolranud. BrusHue
MPUPOJABI BEHIECTBA HA €ro CHOCOOHOCTh K 3IEKTPOIMTHUYECKOM AUCCOIHMAIMM B BOJHOM
pactBope. KHUCIOTHO-OCHOBHBIM XapakTep IUCCOIHMALUUA THIPOKCUIOB B 3aBUCUMOCTH OT
MOJIOKEHUST DBJEMEHTOB B IMEpUOAMYECKOW cucteMe. Jlucconmanus CpenHux, KUCIBIX U
OCHOBHBIX COJIEH.

38.PacTBOpbI craObIX AMEKTPOIUTOB. KOHCTaHTa U CTENEHb JUCCOLUAIUU CIa00TO IEKTPOIIUTA.
3akoH pazbaBienust OcTBanbaa.

39.PacTBOpBI CHIIBHBIX JIEKTPOJIUTOB. Kakymiascs CcTemeHb TUCCOLMAIMUA  CHUJIBHOTO
ANEKTPOJIUTA. AKTHBHOCTH U KOXPPUIIMEHT aKTUBHOCTHU. MlIoHHAs cuiia pacTBOpa.

40.0OcHOBHBIE TMPEACTABICHUS TEOPUH CHIBHBIX AJEKTpoiuTOB (Teopuu bpencrena u Jloypw,
JIptouca u ap.). IlpoToHHas Teopwsi KUCIOT M OCHOBAHWM, MPOTOJIU3 W TMPOTOIUTUYECKHE
peaxiuii. [IpOTOTUTHI U AIPOTONUTHI.
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41.duccoumanus Boabl. MoHHOE mpou3BeneHUE BOAbL. BoOIOpOAHBIE M TUAPOKCUIIBHBIN
nokazatenu cpensl. Mon ruapokconns. Muanukatopsl. Metoasl onpenenenus pH. Bydepnsie
pacTBOpBHI.

42 . TpynHOpPAacTBOPUMBIE 3JIEKTPOJIUTHL. PaBHOBecMe MeXIy OCAaIKOM U  HAaCBIIEHHBIM
pactBopoMm. [IponsBenenue pacTBOpUMOCTH. BinsiHMEe 0JTHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTD
BelecTB. Biusuue pH pactBopa Ha 00pazoBaHue TPyJHOPACTBOPUMOTO BEIIECTBA.

43.I'udpoau3z coneu. Vionnwsle ypaBHeHus ruapoiinza. Koncranra u crenens ruaposinsza. Biausaue
MIPUPO/IbI, 3apsiia U pajuyca MOHOB HAa MX CKIOHHOCTh K TMApOiM3y. BiusHue KoHUeHTpauuu
pactBopa, Temieparypsl, pH cpenpl Ha creneHb ruaposin3a. BiusHue KOHCTaHThI AUCCOLMALUN
KHUCTIOTBI(OCHOBAHMSI ), KUCJIOTHI U OCHOBAHUS HA KOHCTAHTY FUAPOJIN3A.

44.CnoxHble ciydau ruaposusa. OOpaTuMblii 1 HEOOpaTUMBIM TUAPOJIU3. ['MAPONHU3 KUCIBIX
coseir. ['mapomu3 TpymaHOpPacTBOPUMBIX coJieil. COBMECTHBIM THAPOJIH3 COJICH. Y CIOBHS
nojAaByieHUss Tuaponusza. OOuye NpUHIUIBI MOJYYEHHS JIETKOTHIPOIU3YIOIIUXCS COJeH, X
OYMCTKH U CYIIKH.

45.T'uaponu3 ¢ TOUKH 3pEHUsT TPOTOTUTHIECKON TEOPUH KUCIOT U OCHOBaHUH.

46. OKuUCIUTETHHO-BOCCTAHOBUTENIbHBIE MPOLIECCHl KAK pEeaklUuu IepeHoca AIIEKTPOHA.
Oxucnurenu u BocctaHoBUTENH. Kiaccudukaiysi OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Hogerit nogxon k knaccudukanuu OBP. Tumsl 0KucaInTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
47.CocraBieHue ypaBHEHHN OKHCIWUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuid. MeToJl HOHHO-
MOJIEKYJISIPHBIX TIOJTypeakiuuii. MeTo 1 MpOTOHHO-KUCIOPOAHOTO OaaHca.

48 . KonnuecTBEHHbIE  XapaKTEPUCTUKH  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  IEPEXOJIOB.
OKHCIINTENBHO-BOCCTAHOBUTENBHBIE CHCTEMBL. YpaBHeHHe HepHcra. CraHmapTHbIE pegOKC-
MOTEHIIMAJIBI U CIIOCOOBI X OIPE/IEICHHUS.

49. Penokc-moTeHUMAIbl W OLIEHKA HAIpaBJICHUS M IIOJHOTHI NPOTEKAHHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKUHUi. 3aBUCUMOCTh MEXKIY BEIMUYMHAMH PEAOKC-IIOTEHIINAJIOB CUCTEM
n u3MeHeHueM HHeprun [ub6ca. I[lombop oxucnuTeneld W BOCCTAHOBUTEIECH C y4eTOM
CTaHIAPTHBIX PEJOKC-TOTEHIUAIOB.

50. PaBHOBecuMe Ha TrpaHHIE METAT - PACTBOP. OJEKTPOIHBIN MOTEeHIHWaNd. BomopoaHslii
ANIEKTPOJ CpaBHEHUS. Psii cTaHIapTHBIX AJIEKTPOAHBIX MOTEHIUATIOB, (PAKTOPHI, OIPEACIIAIONINE
noJjioxkeHue Metayuia B psay COIL.

60.XUMHYECKHE UCTOYHHUKH AICKTPUUECKOTO TOKa- rajibBaHu4ueckue aeMeHTsl (I'9). Pabora ['D
Axo6u-Jlaamdis. DNeKTPOABIKYINAS CHIa TalbBaHUYECKOTO 3ieMeHTa. [IpuHiun padotsl ['D:
AKKYMYJIATOPBI U cyxue OaTapeu.

61.DO51eKTpoaM3 paciiaBOB U BOAHBIX PACTBOPOB JJIEKTPOJMTOB. KartogHele M aHOAHBIE
npoueccol. IloTenmman pasznoxenus. SBiaeHue nepeHanpsbkeHus. lIpakTuueckoe 3HaueHue
ANIEKTPOJIN3a. DNEKTPOIUTHUECKHE CIIOCOOBI MOIyUYEHUsI METAIOB U3 PaCIlIaBOB U PACTBOPOB.
3akonbl Dapajes.

62.D7eKTpOXUMHYECKass KOPPO3Hsl METAIOB- Kak pe3ynbraT pabotel ['D.  IIpoaykTsl
XUMHUYECKOH U 3JIEKTPOXUMHUYECKON KOPPO3UU U OCHOBHBIE METObI 3ALLUTHI OT KOPPO3HH.

TPETHbA KOHTPOJIbHAA TOYKA

63. JTucniepcuble cuctembl. Knaccudukanus nucnepcHbix cucreM. CyCieH3UH U HMYIIbCHH.
64.Kommonnel. KosmongHsle pacTBOpBL. YCTOWYMBOCTH KOJUIOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOUJHOM dYacTHIbl W Muteiuibl. JlnoduiabHble M 1noQoOHbIE KOJUIOUABL. 307M M TelH.
IlenTuzanus, koaryasauus, CEAUMEHTaLUs KOJJIOUJIOB.

65. O6mas xapaktepuctuka snemMeHToB VII A rpynnbl. CtpoeHue atomMoB. OKHMCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA IPOCTBIX BELIECTB. XMMHYECKHE CBOWMCTBA IMPOCTHIX BEIECTB.
OOmMii MPUHIUT MOJTy4eHHUs CBOOOIHBIX TalOT€HOB.

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

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

69. OKCOKHUCIOTHI - KUCIOPOJICOAEPIKaIUe KUCIOTHI XJIopa, Opoma, Hoaa. CTpoeHrue MOJICKYJI.
OKHCIIUTENFHO-BOCCTAHOBUTEIBHBIE M KHUCIIOTHBIE CBOWCTBA. CpPAaBHHUTENIbHAS YCTOWYMBOCTH
cosle u KHUCIOT. [IpuMeHeHue TIHMIOXJIOPUTOB, XJIOPATOB, NEPXJIOPATOB. XJOpHas WIH
OenuITbHASI H3BECTh (XJIOPKA).

70. OOmas xapakrtepuctuka smeMeHTOB VIA  rpymmel. [IpocTeie BemecTBa. AJIOTpPOITHBIC
Moupukaruu. OcoOeHHOCTH Kuciaopoaa. CTtpoeHue MOJeKyn 030Ha U cepbl. OCHOBHBIC
CHOCOOBI OJYYEHUS IPOCTHIX BEIECTB.

71. I'mppunel tTuna H>3. Ctpoenune Monekyn. BoccTaHOBUTENbHBIE W KHUCIOTHBIE CBOMCTBA B
pany Boma-temnypoBogopoa. Cepoomopon. CaoiictBa. OOIME NPUHIUIBI TOTYyYCHUS
XaJIbKOT€HOBOJIOPOJIOB.

72.Xanpkorenuapl. CpenHue, OCHOBHBIE M KHCIBIE XallbKOoreHHnbl. [umaponus. OOmiue
MPUHIUTIBI TIoSTydeHus. [I[puMeHeHne. AHaTUTHYECKHE PEAKIINH XaTbKOTE€HU-HOHOB.

73. T'uapuner cepel HS, -Ilomcynbduasl. CTpoeHre MONEKy. Y CTOWYMBOCTh. KucioTHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. CpaBHHUTENIbHAS YCTOWYMBOCTH MOJIUCYIb(GUIOB
Y COOTBETCTBYIOIINX UM KHUCJIOT.

74. Oxcupnpl. Oxcuapl snementoB (IV, VI). OcobGennoctu crpoenus. OTHOIIEHWE OKCHIIOB K
BoJe, KuciotaM u mienodyaM. OKHCINUTENbHO-BOCCTAHOBUTENbHbIE CBoMcTBa. [IpuHIUIBI
MOJTy4EHUSI.

75. CepHHCTasl, CEEHUCTAsI U TEJUIYPUCTass KUCIOTHI U UX COJU. KHCIOTHBIE U OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. [lomyuenue. Paznoxenue cynbhUTOB. AHATUTHYECKUE PEAKITUI
CyIb(HUT-HOHOB.

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

77. Oneym. [lomucepnbpie kucnoThl. JJucynbdarsl (mupocyabdarsl).

78. TuoxucaoTel U ux conu. Tuocynbdarel. CtpoeHue THOCYIb(aT-uoHa. BocctaHoBUTEIbHBIC
cBOIcTBa THOCYNb(ara HaTpus. [Ipumenenue Tnocynbdara HaTpUSL.

79. IlonuTHOHOBBIE KUCIOTHI U UX coiu. ['uapocepuucras kucinora. CTpOCHUE UX MOJIEKYIL.
OTtHocuTenbHAsE YCTOWYMBOCTD U OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIIOT U UX
COJIEN.

80.ITepokcoKuCIOTHI cepbl U uX coiu. [lepokcoMoHOCEpHAast U TePOKCOANCEPHAs KUCIIOTHI.
Crpoenue ux mousekyi. [lepokcocynbhaTel. DIEKTPOCUHTE3 MEPOKCOKUCTIOT U coseil. Ux
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

81.0kcoxnopuasl cepsl. Okcoxnopun cepbl. Jnokcoxnopun cepbl. CTpoeHHE MOJIEKYIL.
I'unponusz. CpaBHUTENBHAS YCTONYUBOCTD PA3JIMYHBIX OKCOTAJIOTEHUIOB CEPHI, CeNIeHa, TeJUTypa.
82. OOm1as xapaKTepUCTHKA JIEMEHTOB VA rpynmnbl. XUMHUYECKHE CBONCTBA MPOCTHIX BEIECTB.
PeakunonHas ciocoOHOCTh MOJIEKYIISIPHOTO U aTOMApHOTO a30Ta, 0eoro u kpacHoro docdopa.
[IpuHUHMIIBI IOJTy4E€HUS U TPUMEHEHHS POCTHIX BelecTB. DuKcalus a3oTa U3 BO31yXa.

83. I'mapunst OHs. Ctpoenune Monekyn. MI3smMmeHeHne TepMUUecKOl YCTOMUNBOCTH, PEAKIIMOHHOMN
CIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB, CKJIOHHOCTH K PEAKIUSAM MPUCOEAUHEHUS B DSy
aMmMuak—BUcMyTHH. OOpa3oBaHue U YCTOWYMBOCT, HOHOB aMMOHHUS U poconus. [TpuHIIUTIBI
noxy4yeHus ruapuoB DHs.

84. Ammuak. CpoiictBa u [lonydyenune. TepmMoaunamuyeckas XapakTepUCTHKA PEAKIUU CUHTE3a
amMuaka. Coi aMMOHHUSI M UX TEPMHUUECKOE paziioskeHue. Peakiinu 3amenienus BOJA0poJia B
aMMHaKke. AMUbI, UMUJIbI, HUTPUbl. AHAJTUTUYECKUE PEAKIIUU MOHA aMMOHHUSI.
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85. I'mnpazun. Ctpoenue MoJieKkysbl. Peakiiuu npucoeIMHeHNsl U OKUCIUTEIbHO-
BoccTaHoBHUTeNbHBIC. Cosn Tuapa3onus. ['uapa3un kak TOmmuBo. OCHOBHBIC METOIbI
MOJTyYCHUS.

86. I'mapoxcmnamun. CTpoeHue MOJIEKY/bl. Peakinu npucoenHeH s, OKUCITUTEIHHO -
BoccTtaHoButenbHble. Cosu ruapokcuiaMmmonus. [lomydenue.

87. A3otrcToBOI0OpOIHAs KHUCIO0Ta U ee cosid. CTpoeHue MOJIeKyiIbl U a3uj-uoHa. KuciaoTHele u
OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIE CBOMCTBA. A3UbI. B3phIBOOTIACHOCTH KUCIIOTHI U a3UI0B.
88. Oxcuuepl azora (I, I1, 111, IV, V). Crpoenue mosnekyn. OCOOSHHOCTH CTPOSHUS MOJICKYJIBI
okconuTpuaa azora (V) — NoO. OKucIuTenbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA. [IpuHIIUTIBI
nosrydeHus1. TepMoquHaMu4ecKast XapaKTeprCcTUKa peakiinu cuHTe3a okcuaa azora (1) u3
MIPOCTHIX BEIICCTB.

89. Asortucras kucnora. CTpoeHue ee MOJIEKYJbl 1 HUTPUT-HoHa. Hutputsl. OKuCIUTEIHHO-
BOCCTaHOBHUTEJIHHBIC CBOMCTBA KHCIOTHI M HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucnorta. CtpoeHue MoJieKyinbl OKUCITUTENbHBIC CBOMCTBA pa30aBIeHHON U
KOHIIEHTPUPOBAHHOHN a30THOM KUCIOTHI. JIabopaTOpHBIC W IPOMBIIIICHHBIE METO/IBI TIOTYICHHUS
a30THOU KuchoThl. [apckas Bojaka. [IpoyKThl TEpPMUYECKOTO PA3IOKEHUS U OKHCITUTEIILHBIC
CBOMCTBa HAUTPATOB. AHATUTHYIECCKHIE PEaKIIUU HUTPAT-UOHOB.

91.A30THBIE YIOOpEHHUS.

92. ®ocdun. [loydeHne u OKUCIUTETEHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Oxkcuapl hocdopa, Mplbsika, cypbMbl 1 BucMmyTa (111 u V). OcobeHHocTH cTpoeHus.
OTHoIIIeHUE K BOJIE, KUCIIOTaM | IesioyaM. [IpHHIUTIB TOTydeHuS.

94. Kucnopoacoaepxariiue KuciaoTsl pochopa u ux conu. PochopHoBaTUCTAS KUCIOTA U
runiodocdutel. Dochopucras kucnora u pochursl. DochopHoBaTas kucaoTa, runmodochaTsl.
95.Mera-, qu- (upo-) u noiaudochopHbie KUCIOTH B uX coy. OpTodocdopHas KHCIOTa U e
conu. CTpoeHue MOJIEKY, UX OCHOBHOCTb U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
[Tonmyuenue.

96. ®ocdopubie ynoopenus. [Ipoctoit cynepdocdat. JBoiinoi cynepdocdar. [Iperunurar.
dochopurtnas myka. Cmermanabie ynooperus. Ammodoc. Azodocka.

97. I'mapoxcuasl Mbllbsika, cypbmsl (111, V) u Bucmyta (I1I). Mera- u opto-dpopmsel. KucnotHo-
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. MBIIIBIKOBAS U CYpbMsIHAS
kucioTel. Oomume npuHune! noxydeHus. Apcerarsl (111, V). Ctubatsr (I1L V). Bucmyratsr (V).
98. I'mapuael MblIbsKa, cypbMbl 1 BucMyTa (I11). [Tomyuenue u cBoricTBa.

99. l'asorenn bl amemenToB (111, V) VA rpynmnsl. IX cpaBHUTEIBHAS YCTOWYUBOCTD. THUIIBI
rajoreHu10B. OcoOeHHOCTH MX TUApoH3a. ['amorenuasr azota. Xmopuabl dpochopa (I1ILV).
100. Okcoxnopusl. Oxcoxiopun azota. Oxcorpuxiopua pochopa. Ux ruaponus.
dochonutpunxiopua. OcoOEHHOCTH €ro CTPOCHHUS.

5.2. 3AJAHUA JJIA TEKYIIETI'O KOHTPOJIA (KOJVIOKBUYM). 2 CEMECTP.
IHEPBASA KOHTPOJIBHASA TOYKA

1. I'mapunas s3nementos (II) psna amomunmit-rammii. OcobenHoctu crpoenus. CBoicTBa U
MIOJTy4YCHHUE.

2. T'anorenunst 1 Hutpuast snementos (I11) psina amromunmii-tammmit. OcOOEHHOCTH CTPOCHUS.
CBolicTBa U NOJTY4YEHNUE.

3. Oxcunel anementoB (I11) psana anromuHuii-Taumi. VIX cpaBHUTENbHAsS YCTOWYUBOCTD.
[Tpununs! noxydenus. Oxkenp tamnus (I). KucinoTHo-oCHOBHBIE M OKHUCIUTENBHO-
BOCCTAaHOBUTEIIBHBIE CBOMCTBA.

4. T'unpoxcuasl anemenToB (I11) psna amomunuii-tamnuii. CoctaB 1 0COOEHHOCTH CTPOSHUSL.
KucnotHo-ocHOBHBIE cBoiicTBa. OTHOLIEHHE K KUCIOTaM U mienodaM. ['uapokena tammus (I).

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

[IprynHBl XUMHYECKON HHEPTHOCTH. XUMHUUYECKUE COCIUHEHHUS.
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6.00m1ast xapakrepuctruka 31eMeHToB 1 A rpymmbl. Ctpoenue aromoB. CBOWCTBa, 0COOCHHOCTH
oKucieHus TUTHsL. CriocoOBbl MOJIy4eHUs.

7.0xcupst. Ilepoxcunsl. Hannepokcuasl. O3oauabl. Ctpoenue. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE CBOWCTBA M CLIOCOOBI MOTYUYCHHUS.

8.I'uipokcu bl ¥ TUAPUABI IIETOYHBIX METAJUIOB. [ [pUHIIKITBI TPOMBIIIITIEHHOTO MOJIy4EHUSs, UX
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..

9.Conu mEeN0YHBIX METAUIOB: XJIOPHIBI, KapOOHATHI, Cylb(haTsl, HUTpPaThl. CrIocOObBI
IIOJIyYEHUS COJIbl U UX NpUMeHeHHe. KHCI0THO-0CHOBHBIE U OKHCIIUTEIHO-BOCCTAHOBUTENIbHBIE
cBoricTtBa. KauecTBeHHbIE peakiMy KaTHOHOB.

10. Bomopoa. Obmas xapaktepuctuka Bojopoaa. [lonoxkenre Boopoaa B IEPUOIAUECKON
cucreme. Crpoenue atoma. Bogopos kak BocctanoBuTeNb. BoccTanoBUTEbHAS CITOCOOHOCTH
aTOMAapHOTO U MOJIEKYJIIPHOTO BOJIopoja. B3anmopelicTBue BoJopoia ¢ METalIaMU U
HeMmetaiiamu. CriocoObl OJIydeHUst CBOOOTHOTO BOJAOPO/IA.

11.I1epokcun Bogopoaa u nepokcupl. Crpoenue mosnekynsl. [lonydyenune. OxkucnureabHo-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMUHBIX Cpeax.

12.06mas xapakrepuctuka 3nemMeHToB [IArpynnel. Ctpoenne atomoB. OcoOeHHOCTH OepUILTHSL.
KucnoTtHo-ocHOBHBIE U BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

13.I'uapoxcunsl u ruapuabl nemMeHToB [IArpynnel. Oco6eHHOCTH CTPYKTYPBI TUAPUIOB, UX
BOCCTaHOBHTEIIbHBIE CBOMCTBA. KNCIOTHO-OCHOBHBIE cBOMCTBA. [I[prHIMIBI OJTydeHHUS.

14. Oxcuppl, MepoKCUABI U Haanepokcuasl aneMeHToB [IArpynmsl. KuciaoTHo-0CHOBHEIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. CIIOCOOBI MOJTyYEHUSI.

15.Conu Gepusuust 1 MarHusi B KATHOHHOW M aHMOHHOW popmax. OKCONMAUS U OJISALIHSL.
Kommuiekcubie coequnenus oepuus. [ uaponns coseit Oepuiumist 1 MarHus.

16.Conu 371eMEHTOB TOATPYIIIbI KaNbIHs: TaTOTeHUIbL, Cyab(haThl, KAPOOHATHI, HUTPATHI,
cynbuasl. KucnotHo-ocHOBHbBIE CBOMCTBA. XKECTKOCTh BOJBI M METO/IbI €€ YCTPAaHEHUSI.
KauecTBeHHBIE peakliMi KAaTHOHOB.

17.0xcuapt repmanus, ojosa, ceuana (I, IV). MIx cpaBauTensHas ycrounBocTh. KucmoTHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE CBOMCTBA OKCUIIOB. 11X OTHOIIEHHE K BOJE,
KHucnoTaMm, mmenoyam. OOuue NpuHIUIBI TOTyYEHUS.

18. I'mapokcuel repmanus, osioBa, ceunia (II, IV). CpaBHuTenbsHas yCTOMYHMBOCTD, KMCJIIOTHO -
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Conn ruapokcu1oB snemeHToB (11,
IV) B xarnoHHOW ¥ aHKOHHOH (popmax. OTHOCUTENIbHAS YCTOMYHMBOCTH, CKIIOHHOCTb K
TUAPOIIHN3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpynmsr (peako3eMenbHbie J1eMeHThI-Sc-Y -La-
Ac). CtpoeHue aToMOB. XUMUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CrocoObl MOTyYeHHs.
20.0Oxcuapl U TUAPOKCUIBI PEIKO3EMEIIbHBIE 3JIEMEHTHI B PSAY CKaHIMK-akTUHUN. KucinoTHo-
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOTyYSHHUSI.

19.Conu d-Onementos 1B rpymnmsl (peako3emenbHble 37eMeHThI-Sc-Y -La-Ac): ruapuisl,
HUTPATHI, cynb(haTel, kKapOoHaThI, hochaThl. KHCTOTHO-OCHOBHBIE U OKUCTUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOTy4eHUS.

BTOPASA KOHTPOJIbHASA TOYKA

20.00mmas xapaktepuctuka d-Onementsl [VB rpynnsl. Ctpoenue atomoB. M3menenune
XUMUYECKHUX CBOMCTB MPOCTHIX BEIECTB MO rpymme. CrocoObl MOTydeHHs.

21.0xcuzpl ¥ TUAPOKCH Bl TUTAHA, IUPKOHMUS, radHus. [lepokcuaHbie coeTuHeHus,
NEepOKCOKUCIOTEL. OcobeHHOCTH cTpoeHus. KHCI0THO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBHTENbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.

22. Conu TUTaHa, IUPKOHUS, TaHUSL: TAIOTEHH b, OKCOTAJIOT €HUIbI, TaIOT€HOKOMILIEKCHI,
KapOOHATHI, CyNb(aThl, THTAHATHI, IMPKOHATHI. KUCIIOTHO-OCHOBHBIE 1 OKUCIIUTEIBHO-
BOCCTaHOBHTENbHBIE 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 TUIAaBUKOBOU KUCIOT. CrIoCOOBI MOJTydeHUSI.

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

25. I'mapokcuibl M conu BaHaausi, Huoous, Tantana. Bananatel. [lonuBananatel. CoeMHEeHUS
okcoBaHaus. HuoGarsl. TanTanatel. OkcorajioreHubl. [ aJoreHOKOMILIIEKCHI.
KucnoTHo-0CHOBHBIE 1 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.
26. O6was xapakrepuctuka d-Onementsl VIB rpynnel. Crpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI MOTYYEHUSI.

27. Oxcupast xpoMma (11, I, VI). x cpaBHuTENBHAS YyCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE 1
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTydeHNS.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [IpuHuuns! nonydyenus. 3MeHeHne ycToiiunBocTH,
OKHUCJIUTEIBHON CIOCOOHOCTH M KUCIIOTHOTO XapaKTepa B psAAYy OKCHI0B XpoMa—BoJbppama
(VD).

29. I'mppokeuasl xpoma (11, I, VI). Coctas u ocobennoctu crpoenus ruapokcuaa xpoma (I11).
XpoMoBbIe KUCIOTHI. M30m0auKuCIOTH XpoMa. KucaoTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIE CBOUCTBA. [[pHUHITUIIBI TOTyIEHUSI.

30. MommbaeHoBas 1 BoIb(paMoBasi KUCIOTHL. Y CTOWYMBOCTH, KUCIIOTHBIE M OKHCIIUTEIIbHbBIE
CBOICTBa B Py XpOMOBasi—BOJIb(paMoBasi KUCIOThL. VI30MOIMKUCIOTHI U FE€TEPOTIOIUKUCIOTHI
MoJnbIeHa U BoJb(dpama.

31. Comu xpoma (I, I1I, VI) B katnonHO# 1 aHroOHHOM Popmax. OKUCIUTENHHBIE CBOHCTBA
XpOMaTOB U JUXpOMaTOB. [[puHIIMN AEHCTBHUS XPOMOBOW CMECH.

32.Monubnatel u Bodbdpamarsl. [lomumonnbaaTer u moauBoibGpamarsl. OKHCIUTEITbLHBIE
CBOJCTBa B psAY XpOMAaThI—BOJIb(paMarsl.

34 TI'anorenuast xpoma (11, IIT). 'anorenn st monubaena u Bosibdpama (VI). Knactepusie
raJloreHu 1l MoJin6ieHa u Bosib(hpama. OxcoranoreHu sl U AUOKcoranoreHuasl. CBOMCTBA..
35.ITepokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KHCIOTHL. OCOOCHHOCTH
CTPOEHHUS. Y CTOMYMBOCTh U OKHCIIMTENIbHBIE CBOMCTBA NIEPOKCOCOEAUHEHUN XpOMa.

36. O6mas xapakrepuctuka d-OnemenToB VIIB rpymnmel. CtpoeHne aTOMOB.

CpoiicTBa mpocThIX BemecTB. CrocoObl MoJydeHUs U IPUMEHEHHE.

37. Oxcuapl 1 ruapokeuasl Mapranua (11, 11, IV, VII). KucioTHo-0CHOBHBIE 1 OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOTYUYEHHUS.

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

39. Conu mapranua (II, II1, IV). KucinoTHO-0CHOBHBIE M OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. CriocoObl MoTy4eHusl.

40. Maprannosas u mapranosuctas kucinotsl. Conu mapranua (VI u VII). Manranatsl u
[lepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, IIEJIOUHON 1
HEUTpaJIbHOM cpenax. [IpuHIuUIbI oydeHus.

41.Conu texueuus u penus (VII). Ileprexnatst. [leppenatsi. KucnoTHo-ocHOBHBIE U
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOTyYEHUS.

42. ColicTBa xene3a, k00aabTa, HUKENs- BOCCTAaHOBUTENbHBIE U KUCIOTHO-OCHOBHBIE.
Crpoenue aToMoB. [IpoMBbIIIIEHHBIE METO/IbI TIOTYYECHHUS JKee3a, KoOabTa, HUKEIS.

43. Okcupl ¥ TUAPOKCUIBI Kene3a, kobanbTta, Hukens (I, IIT). KucnotHo-ocHOBHBIE 1
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIIUIIBI MOTyUYeHUSI.

44, Comm xene3a, kobanbsta, Hukens (II u II). Kpucrannoruaparsl. [{Boiinsie conu. CTpyKTypa
6e3BoIHBIX XJI0puA0B. OcHOBHBIE cosiu. CBOMCTBA U TOTyYEHHE.

45.@epputsl (I11) u ux peppomarautHsie cBolicTBa. CBONCTBA U CIOCOOBI MOTYYEHUS.

46. @eppartsl (IV). OxucnurensHble cBoMCTBaA. [IpUHIMIIBI TOTydeHHUS.

47. CpoticTBa TiatuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOLIEHHE K KUCIOPOY, BOJIOPOAY,
BOJIe, KHCIIOTaM, IieJiouam, apckoit Boake. [IpuMeneHne u cnocoObl MOITydeHHs.
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48. Oxcuapl U THAPOKCHUJIBI PYTEHUS, OCMUS , POAMS, UpUIUs, namiaaus. KucioTHO-0CHOBHbIE
1 OKUCJIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpUHITUITBI TOTyYEHUS.

TPETbA KOHTPOJIbHAS TOYKA

49.KomIuiekcHble cOeTMHEHUS IaTUHbl. KaTHOHHbIE, aHHOHHBIE M HEUTPaJIbHBIE KOMITJIEKCHI
matussel (11, IV). AMMHH- 1 TMaHOKOMILIEKCHI. | ekcaxmoporuiaTHHOBAsI KUCIOTA U €€ COJIH.
50. Obwas xapakrepuctuka d-2nementoB IB rpynnel. Crpoenne atomoB. OTHOIIEHHE K
KHUCIIOpOY, BOJE, LIIesI04aM, KucaoTraM. PacTBopeHue 30510Ta B Hapckoi Boake. CrocoObl
no0brYM Meu, cepedpa u 3oim0ta. [IprMenenne u crnocoObl MOTYYEeHUST METAIUIOB.

51. Okcunpt meau u cepedpa (I, 1), 3omoTta (I, I1I). KucinoTHo-oCHOBHBIE M OKUCTUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, 1ienodaM. [TpuHuumel
MOJTyYEHUSI.

52.I'mppoxcunsl menu (I, I1), cepedpa (1, 1), 3omota (III). Kucnorno-ocHoBHbIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa. OTHOIIEHHE K BOJE, KMCIOTaM, I1IeJI0YaMm.
[IpuHIHAIIBI TOJTyYEHUS.

53. Conm memu, cepedpa, 30m0t1a (I) u conu 3omota (III). OxuCIUTETEHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. ["anorenokommiekcbl. AMMUH- U ITHaHoKoMIuiekchl. Conu meau (11).
Kpucramnoruapatsl. Kommiekcuble coequHenus. TeTpaxiopo30y0Tasi KUCIOTa U €€ COJIH.

54. O6mas xapakrepuctika d-OnemenTos [IB rpynnsl. Ctpoenue atomoB. KucnoTHO-0CHOBHBIE
1 BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BemiecTB. AMaiibrambl. CriocoObl MOTy4eHUS.

55. Okcunpl ¥ THAPOKCUABI IMHKA, KaAMus U pTyTu. CBolicTBa. [IprHIAIIBI IOJTydEHHS.
KucnoTHo-0CHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE CBONCTBA.

56. Conn nHKa, KagMust 1 pTyTd. ['uapuasl. KHCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. KoMIekcHbie coenquHenms. KauecTBeHHbIE peakiuu KaTHOHOB.
57. O6m1ast XxapaKTepUCTHKA f- 37IeMEHTOB(JITAHTAHUIBI ¥ aKTUHUIBI). [TostoxkeHue B
nepuonueckoit cucreme. CTpoeHrne aToMOB. BajieHTHOCTh, CXOACTBA U Pa3IMYMs B CBOMCTBAX
4f- u 5f-snemeHTOB. BHYTpeHHSSI NEPUOAUYHOCTH CBOMCTB. CKIOHHOCTDH K KOMILIEKCO-
00pazoBaHMIO.

58. Jlaumanuow (4f->neMenThl). BalneHTHOCTD, XapaKTep XMMUYECKUX CBS3eH U (hOPMBI
coeuHeHU. XUMHUYeCKue cBOoicTBa MeTaioB. CriocoObl MOTydeHusl.

59.0kcuapl ¥ THAPOKCUIBI TaHmanudos (4f-snemenTsl). KuCIoTHO-OCHOBHBIE CBOMCTBA, MX
n3MeHeHue no nepuoay. CrocoOsl mosydeHusl.

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

61. Axkmunuowt (5f-3memMeHTbl). BaJeHTHOCTD, XapakTep XUMHUUECKHUX CBI3eH U (DOPMBI
coenuHeHU. XUMUYECKUE CBOMCcTBa MeTaioB. CriocoObl MOTydeHusl.

62.0kcuapl U TUIPOKCUBI akmuHudo8 (Sf-anementsl). KUCIOTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. CrocoObl moTydeHusl.

63.Conu akmunudos (Sf-371€MeHTBhl): TAIOT€HH 1B, CYNIb(UBI, CYIb(aThl, HUTPATbl, HUTPUIBI,
KapOuabl 1 60puabl. KHCIOTHO-OCHOBHBIE M OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.
[Tomyuenue.

64. CoBpeMeHHbIe TPOOIeMbl HEOPraHUYECKOM XUMHUU. MeTallloopranndeckas u
CYIpaMOJNeKyIsIpHas XUMUS-XUMHS MOJIEKYISIPHBIX aHCaMOIel U MOJIEKYIISIPHBIX CBSI3EH.
ITonuMoneKymsipHblE CUCTEMBI U U X NOJTydeHHe. CEEKTUBHOE CBSA3BIBAHUE MOJIEKYI B
CYIIEPMOJIEKYJIBL.

65. Hanoxumus. Hanomarepuassl 1 HAHOTEXHOJIOTHS. YTIepoiHble HAaHOTPYOKHU. CBoMcTBA U
COCOOBI TIOTY4EHHUS.

5.3. 3BAJAHMS JJISI MIPOMEXKYTOYHOM ATTECTAILIUH . DK3AMEH.
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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.
2.0OCHOBHBIE XUMHUUYECKHE MOHITHS: aTOM, MOJIEKYJIa, IPOCTOE BEIIECTBO, XUMHUYECKOE
coemHeHne. XUMUYeCcKuil anemMeHT. AToMHast U1 MosnekynspHas macca. MoJib, MOJIsIpHast Macca,
MOJISIpHAsi KOHIIEHTpAIs BEIIECTRA.
3.OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO yYEHHUS. 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, OTHOCUTEIIbHASI INIOTHOCTD Ta30B.
5. DKcriepuMeHTaIbHbIE OCHOBBI COBPEMEHHOM TEOPUH CTPOEHUs aToma. Jlyanu3m B MOBEICHUHN
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 KBAHTOBBIX YKCeNl. ATOMHBbIE OpOUTaIN. DHEPreTHYeCKUe YPOBHU
JNIEKTPOHA B OJTHOJIEKTPOHHOM MHOTOIEKTPOHHOM aTtomax. [Ipuniun [aymu.
8.IIpaBmiio XyH/a 1 IOPSIIOK 3aMOJTHEHUS aTOMHBIX opOuTaneit. [IpuHImn HanMeHbIIei
sHeprud. [IpaBuiio KieukoBckoro.
9.Ilepuoanyeckuii 3akoH. [leprogudeckas cucrema. OcOOCHHOCTH 3aMOJIHEHUS AIICKTPOHAMU
aTOMHBIX OpOuTane u GopMUpOBaHUE TIEPHOJIOB. S-, P-, d-, f-ATIEMEHTHI U UX PACIIOJTIOKEHNE B
MEePUOIUYECKOIN CUCTEME.
10. CTpoeHue 3MeKTPOHHBIX 000JI04EK JIeMEHTOB. [lepnoAMIHOCTh CTPOSHUS AIEKTPOHHBIX
000710uek. VI3MeHeHne aTOMHBIX U HOHHBIX PaIMyCOB 10 IepruoaaM u rpymnmaMm. IhdeKTs! d- u
Jf-cxarusl.
11. MoHu3anmoHHbIe TOTEHIIUAJIBI, CPOJICTBO K ANEKTPOHY, JIEKTPOOTPULIATETLHOCTh
aneMeHTOB. DaKTOpbI, ONPEAEIISAIONINE 3TH BEJIMUMHBI U X U3MEHEHUE M0 IIepUOoIaM U
rpymnmnam.
12.11lepnoAMYHOCTD XMMUYECKUX CBOMCTB JIEMEHTOB, ITPOCTHIX BEIIECTB U XUMHUUECKHUX
coeMHeHUN. MI3MeHeHne CBOMCTB 3JIEMEHTOB 110 NEpUOJaM U IPyIIaM B 3aBUCUMOCTH OT
CTPYKTYpPBI BHEIIHUX U MPEIBHEUTHUX 3JIEKTPOHHBIX 000JI0YEK U paAnycoB aToMOB. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHOB M THJIPOKCUAOB M0 NIEPUOIaM U FPyIIIaM.
13. OCHOBHBIE TUIIBI XUMHUYECKOW CBS3H: KOBaJIEHTHAsI (HETIOJIApHAS U MOJIIpHAs ), HOHHAs,
Metaudeckas. OOrrie 0cOOEHHOCTH MEXaHU3Ma 00pa30BaHUsl KOBAJIEHTHBIX M HOHHBIX
CBSI3€EM.
14.0OcHoBHbIE MOJI0XKEHUS Teopun BaleHTHbIX cBs3ell (BC). Ocobennoctu oOpa3oBaHust CBsI3eit
10 JOHOPHO-aKIENTOPHOMY MeXaHu3My. HacblaeMocTs 1 HalpaBJIeHHOCTh XUMUYECKOM
CBs3U. MHOTOLIEHTPOBas CBA3b.
15.BajieHTHOCTh XMMUYECKUX 3JIEMEHTOB. BanentHocts ¢ no3uuuii Teopun BC. BaneHTHOCTS $-,
p-, d-, f-3neMenToB. [locTosiHHAs ¥ IepeMeHHasi BAIEHTHOCTU. BalleHTHOCTh U cTeneHb
OKHCJIEHUSI aTOMOB 3JIEMEHTOB B UX COEIMHEHUSIX.
16.01MHOYHBIE U KPAaTHBIE CBSA3U. G- U M-PA3HOBUIHOCTH KOBAJICHTHBIX CBsi3el. OTHOCHUTENbHAS
yCTOHYHUBOCTD (p—p)n- U (p—d)n-cBsizeit. KonmnuecTBeHHbIE XapaKTEPUCTHKU XUMHUECKUX
cBssell. [lopsinok cBsizu. DHeprus cBsi3u. JnuHa cBsa3u. BanenTHslil yroa. CrerneHb HOHHOCTH
CBsI3U. DPPEKTUBHBIE 3aps/Ibl XUMHUUECKH CBSI3aHHBIX aTOMOB M CTENIEHb HOHHOCTHU CBSI3H.
JIMTIOJIbHBI MOMEHT CBSI3H.
17. Konnenmust ruOpuAn3aIiii aTOMHBIX OpOUTanel U IpOCTPaHCTBEHHOE CTPOCHHUE MOJIEKYIT U
1oHOB. OcOoOEHHOCTH pacnpeAeNneHus YIEKTPOHHON MIIOTHOCTH THOPUIAHBIX OpOUTATICH.
[Ipocreiime TUNBI THOPUAU3AIUH: Sp, Sp2, sp3, sp3d, sp3d2. I'nbpuau3anus ¢ yaacTueM
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HETIOJICJICHHBIX 3JIEKTPOHHBIX Map. BiusHue oTTakuBaHus 3JIEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJICKY.

18.Konuenius noyisspuzaiii HOHOB. TpakTOBKa MOISPHBIX CBS3EH COMNIACHO KOHLIETILIUU
MOJISIpU3alMK MOHOB. JIoKaIn30BaHHbBIC U JACIOKATU30BaHHbIE CBSI3U. TpeX- 1 MHOTOLIEHTPOBBIE
cBs3u. Jlemokanuzanus T-3J€KTPOHHON IJIOTHOCTH B MOJIEKYJIe OeH301a,rpaduTe, HOHAX
KHCJIOPOJICOACPKALUX HEOPTAaHUYECKUX KUCIIOT.

19.Teopust mosekymsipabix opoutaneit (MO). OcHOBHBIE TIOJIOKEHUS, PHEPTETHUECKUE
JTUarpaMMbl, CBsI3bIBaroIIMe U pazpoixisitoniue MO. Duepretudeckue auarpammsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOTO MEPUOJA. G- U T-MOJICKYJISIPHBIE OPOUTAIIH.
Cpasnenue teopun BC u MO.

20.KommekcHsie coequHeHusl. CTpoeHNe KOMITJIEKCHBIX COSAMHEHUN, TEOPHS
KPUCTAJUTMYECKOTO TOJI. XUMHYECKasi CBSI3b B KOMILJIEKCHBIX COCIMHEHUSIX U OCOOEHHOCTH MX
cTpoeHus. [ ubpuansanus aToMHbIX OpOUTanel KOMIUIEKCOOOpa3oBarTess.

21. MexmonexymnsipHoe B3aumoaeiictsue. Cuibl Ban-nep-Baansca. OpuenranmonHoe,
WHYKIIMOHHOE U IUCTIEPCUOH-HOE B3aUMOJCHCTBUSA. DaKTOPHI, OTIPEEIAIONINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS.

22.BonopoHas cBs3b. [Ipupoaa BOJOpOHON CBSI3U, €€ KOJIMYECTBEHHBIE XapAKTEPUCTUKHU.
Mex- 1 BHYTPU-MOJIEKYJIIpHAs BOJIOPOIHAS CBsI3b. BomopogHas CBSA3h MEXK Y MOJICKYIaMu
(dbTopoBOIOPOIA, BOJIBI, aMMHUAKA U CITUPTOB. BiustHUE BOAOPOIHOM CBS3M Ha HU3HUECKUE
CBOMCTBA BEIIECTB C MOJEKYIAPHON CTPYKTYpoit. OOIme 0coOeHHOCTH (PU3UIECKUX CBOWCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUN C HOHHBIMUA U @aTOMHBIMH KPUCTAIIAMHU.

23. DHepreTHYecKre XapakTepUCTUKH XUMAYECKUX peakinid. [lepBoe Havamo TepMoIMHAMHUKH.
[IpeBpaienus 3Hepruu U paboThl B XUMUYECKUX MpOLieccax.

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

I'ecca u cnencrBue u3 Hero. CTaHIapPTHOE COCTOSIHUE U CTaHAAPTHASI SHTANBIINA 00pa30BaHUs
BemecTBa. PacueTsl TerioBhIX 3PPEKTOB peaKiiuii.

25.Bropoe Hayano tepmoauHaMuku. [lonsitue suTponmu. OnieHKa 3HaKa U3MEHEHHS SHTPOTIUU B
XUMUYECKUX peakiusax. Jueprus [ mdoca. Posib SHTANBIUIHOTO ¥ SHTPOTTUIHOTO ()aKTOPOB B
OTpe/ieNIieHUH HalpaBJIeHHUs Mpoliecca.

26. ['oMoreHHbI€ U T€TEPOreHHbIE peaKlUU U cucTeMbl. CKOPOCTh XUMUYECKOUN peakiiuu U
(bakTopsl ee onpenendomue. 3aBUCUMOCTh CKOPOCTU PEAKIIMU OT KOHIICHTPAI[MH PEareHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiok u MOJIEKYISIPHOCTh PEAKIIUH.

27.11onsATHE O MEXaHU3MeE peakuuu. IlepexoHoe cocTosHNE, MIIM aKTUBUPOBAHHBI KOMILIEKC.
OHeprug aktuBanuu. OakTopsl, ONPEAETAIONINE BETUYHNHY YJHEPTUH aKTHBAIUH.

28.Bnusinue TemnepaTypbl Ha CKOPOCTh XumMudeckoii peakiuu. [Ipasuno Baut-I'odda.
Temnepatypubiii KO3hGUIIUEHT CKOPOCTU. Y paBHEHHE AppeHunyca.

29.Karanu3 u katanuszaropsl. THruOuTOpsl 1 uHrubuposanue. Karanutuueckue spl.
I'oMoreHHbIe U reTeporeHHbIe KaTATUTUYECKUE PeaKIIMi. AKTUBHBIE IICHTPBI TBEPABIX
KaTajanu3aTopoB.

30. O6paTtumbie U HEOOpaTUMBbIe XUMHUUYECKUe peakin. COCTOSIHUE PaBHOBECHS U IPUHLIUIL
obpatumocTu peakuuu. Knnetnueckuii 1 TepMOAMHAMUYECKUH TIOJIXObI 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-XUMHUUECKH mpoiiecc. Mi3MeHeHue sHTaIbIuu
Y DHTPOTIHH NPH pacTBopeHuu BemecTB. Conbpartaiusa. Conbarbl. OcoOble CBONCTBA BOJIBI KaK
pactBoputens. ['uaparel. Kpucramioruapatsl.

32.06mue cBoiicTBa pacTBOpoB — muddy3us u ocmoc. OCMOTUYECKOE JTABJICHHUE U €r0
3HaueHne. MeTobl onpeieIeHUsI MOJIEKYISIPHBIX MacC PAaCTBOPEHHBIX BELIECTB.
33.PactBoputens u pacTBopsieMoe BeuiecTBo. PactBopumocTs. HachilieHHbIE, HEHACBILIIEHHBIE,
MIepECHIICHHbIE, pa30aBICHHbIE U KOHIIEHTPUPOBAHHBIE pacTBOPHI. B3anmoneiictBue
pacTBOPEHHOrO BenlecTBa U pactBoputeis. COCTOsIHUE BEIIECTBA B PACTBOPE.
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34.KoHI1eHTpaIus pacTBOPOB U CIIOCOOBI €€ BRIPAKEHHUS: MACCOBas J10JIs, MOJISIPHOCTB,
HOPMAaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS JA0JISI, TUTP.

35.3aKOHOMEPHOCTU PACTBOPUMOCTH I'a30B B KUJKOCTSX, IBYX KUJIKOCTEU, TBEP/IbIX BELIECTB B
KUIKOCTAX. 3akoH ['enpu. BiusiHue Ha pacTBOPUMOCTH IPUPO/IBI KOMIIOHEHTOB, TEMIIEPATYPhI
u AasieHus. llepekpuctaianzanuu 1 SKCTpaKIusl.

36.[laBnenue u cocTaB napa Haj pacTBopoM. 3akoH Payms. Kpuctannuzamus u Kurenue
pactBopa. Kpuockomnus u 30yIu0CKOuUs.

37. NU30ToHn4eckuii K03(hOUIUEHT. DICKTPOITUTHICCKAS TUCCOIMAIIHS PACTBOPEHHBIX BEIIIECTB.
OCHOBBI TEOPUH AMEKTPOTUTUUECCKON Aucconinannu. MexaHu3m auccounanuu. Biusaue
IIPUPO/IbI BEIIECTBA HA €r0 CIIOCOOHOCTD K 3IEKTPOIUTUYECKOMN TUCCOLMAlUU B BOJTHOM
pactBope. KucinoTHO-OCHOBHBIN XapakTep AUCCOIMAIMY THAPOKCHIOB B 3aBUCUMOCTH OT
MOJIOXKEHHUSI AJIEMEHTOB B IEPUOINYECKON cucTeme. Jlucconnanus cpeIHux, KUCIbIX U
OCHOBHBIX COJIEH.

38.PacTtBopbI ci1albIx AeKTpOoauTOB. KOHCTaHTa M CTETIEHD AUCCOIMALIMN CTA00T0 AIEKTPOJIUTA.
3akoH paz0aBieHust OcTBanbaa.

39.PacTBOpBI CUIIBHBIX JIEKTPOIUTOB. Kaxymiascs cTeneHb JUCCoOUUalii CUIIbHOTO
ANEKTPOJIUTA. AKTUBHOCTH M KOO(PPUIIMEHT akTUBHOCTH. VIOHHAs cuia pacTBoOpa.

40.0OcHOBHBIE IPEJICTABICHUS TEOPUHN CHIIBHBIX AJIEKTPOJIuTOB (Teopuu bpencrena u Jloypu,
JIstouca u nip.). IlpoToHHas TEOPHS KUCIOT U OCHOBAHUMN, IPOTOJIN3 U MPOTOJIUTUYECKUE
peakuuid. [IpoToIUTEI 1 aTPOTOIUTEI.

41.Iuccommanus Boasl. MoHHOE mpou3BeneHne BoAbl. BOIOpOaHbBINA U THIPOKCHIIBHBIN
nokasarenu cpeabl. Mon ruapokconus. Muaukaropel. Metonsl onpenenenus pH. Bydepnsie
pacTBOPBHI.

42.TpyaHopaCTBOpUMBIE SJIEKTPOJIUTHI. PaBHOBECHE MEXIY OCAIKOM M HACHIIIEHHBIM
pactBopoM. [IponsBenenne pacTBOpUMOCTH. BiinsiHME O THOMMEHHBIX HOHOB HAa PaCTBOPUMOCTH
BemecTB. Bnusuue pH pactBopa Ha 06pazoBaHue TPyJHOPACTBOPUMOTO BEIIECTBA.
43.I'uopoausz coneu. Nonnsle ypaBHeHUs ruapoan3a. KoHcranta u cteneHb ruaposmsa. Biusaue
MIPUPO/IBL, 3apsi/ia U paryca MOHOB Ha UX CKIIOHHOCTh K TMIPOJIN3Y. BiusHue KoHIEeHTpauuu
pacTtBopa, Temneparypsl, pH cpenpl Ha crenenb rupoau3a. BiausHue KOHCTaHThI IMCCOLMALUN
KHUCTIOTBI(OCHOBAHMSI ), KUCJIOTHI U OCHOBAHUS HA KOHCTAHTY FUAPOJIN3A.

44.CnoxHble cirydan ruapomsa. OOpaTuMbIi 1 HEOOPAaTUMBIN THAPOIH3. [ MAPOIIN3 KUCITBIX
conelt. ['maponaus TpyaHOpacTBOPUMBIX coJieid. COBMECTHBIN THAPOIIU3 COJICH. Y CIIOBUS
nojAaBieHus TUapou3a. OOIIKe MPUHIIMITBI TOTYYeHUS JIETKOTHAPOIN3YIOMINXCS CONeH, UX
OYMCTKHU U CYIIKH.

45.T'uaponu3 ¢ TOUYKH 3peHUsI TPOTOJIUTHIYECKON TEOPUH KUCIOT U OCHOBaHUM.

46. OKUCANTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI KAK PEAKLIUU IIEPEHOCA SJIEKTPOHA.
Oxucnutenu u BocctaHoBUTeNU. Kitaccuukanys OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.
Hogerit noaxon k knaccudukanuu OBP. THUITBI OKUCITHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
47.CocTaBieHle YpaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuii. MeTo1 HOHHO-
MOJIEKYJISIPHBIX TIOJTypeakuuid. MeTo; mpOTOHHO-KUCIOPOAHOTO OanaHca.

48.KonnuecTBeHHbIE XapaKTEPUCTUKHU OKUCIUTEIBHO-BOCCTAHOBUTEILHBIX IIEPEX0I0B.
OKHCIIUTENBbHO-BOCCTAHOBUTENNBbHBIE cUCTEMBL. Y paBHeHUE HepHcTa. CTanaapTHBIE peloKe-
MOTEHIIMAIBI U CIIOCOOBI X ONPEACTICHHUS.

49. Penokc-noTeHIMAbl U OLIEHKA HANPABJIEHUS U MTOJHOTHI MPOTEKAHUSI OKUCIUTENIBHO-
BOCCTAHOBUTEIBbHBIX PEAKLIHU. 3aBUCUMOCTb MEKy BEIMUMHAMHU PEJOKC-TIOTEHIIUATIOB CUCTEM
1 u3MeHenueM >Heprun [ m66ca. [lonbop oxucnuteneit 1 BOCCTAaHOBUTENEH C yIEeTOM
CTaHAAPTHBIX PEJOKC-MTOTEHIMAIOB.

50. PaBHOBecHE Ha rpaHMIlE METAJLI - PACTBOP. DJIEKTPOAHBIN NOoTeHIMal. BonopoaHblit
ANIEKTPOJ CpaBHEHUS. Psii cTaHAapTHBIX SIEKTPOIHBIX MOTEHIIMATIOB, (PAKTOPHI, ONIPEACISIONIHE
nojoxeHue meramia B pagy COIL.
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60.XuMuYecKre UCTOYHUKHU AIIEKTPUYECKOTO TOKa- TajgbBaHndeckue snemMenTsl (I'9). Pabora I'D
SAxo6u-/lanmsms. DNeKTPOABIKYIAS CHIIA TAlbBAaHWYECKOTO 3eMenTa. [Ipunmmmn padoter ['D:
AKKyMyJIATOpPBI U Cyxue OaTapeu.

61.2J51eKTpOoaN3 pacIiaBoB U BOJHBIX PACTBOPOB 3EKTPOIUTOB. KaTtoiHbIe 1 aHOTHBIE
npoueccel. [loTennunan paznoxxenus. SIBnenue nepenanpsxkenus. [Ipaktuueckoe 3HaueHUE
ANIEKTPOJIN3A. DIEKTPOJUTHUECKHUE CIOCOOBI OJMyYEHHUSI METAJIIIOB U3 PacIyIaBOB U paCTBOPOB.
3axonsl Dapanes.

62.291eKTpOXUMHYECKasi KOPPO3Usl METAJJIOB- Kak pe3ynbTaT padotsl ['D. ITpoaykTe
XUMHMYECKOH U 3JIEKTPOXUMHUYECKON KOPPO3UH U OCHOBHBIE METO/IbI 3AILIUTHI OT KOPPO3HUH.
63. Tucniepcubie cucrembl. Knaccudukarus nucnepcHbix cucreM. CyCeH3UH U SMYJIbCHH.
64.Komnounel. Kononnnele pacTBOphL. Y CTOWYMBOCTH KOJUIOMIHBIX pacTBOPoB. CTpoeHue
KOJUUJIOMJTHOM YacTUIIBl U MULIEIUIBL. JInouiibHbIE U THO()OOHBIE KOJIJIOUIBI. 3011 U TeIH.
[lenTu3anus, Koaryasuus, ceIMMEHTAuUs KOJJIOU/IOB.

65. Obmas xapakrepuctuka aneMeHToB VII A rpynmnbl. CtpoeHue atoMoB. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OOt TPUHLIKII TOJTyYeHHs] CBOOOIHBIX T'aJIOT€HOB.

66.PacTBOprMOCTB B BOJIE IPOCTHIX BEIIECTB rajoreHoB. XJIOpHas, OpoMHas U HOAHAS BOJIA.
67. I'anorenoBoAopoisl. BoccTaHoBUTENbHBIE M KUCIIOTHBIE CBOMCTBA. O0IIME TPUHLIUIIBI
noJjiydeHusi. [I[poMbIieHHOE OJTy4eHUE COJITHOM KUCIOThI. [I[pruMeHeHne ConsiHou,
IJIaBUKOBOM KHCIIOT. AHAIUTUYECKUE PEaKLIUU TalOreHU-HOHOB.

68.0xcuanl propa, xopa (I, IV, VII), 6poma (1), itona (V).OxkucauTepHO-BOCCTAHOBUTEIHHBIC
Y KUCJIOTHBIE CBOMCTBA.

69. OKCOKHUCIIOTHI - KUCIOPOJICOAEpIKaIEe KUCIOTHI XJIopa, Opoma, Homa. CTpoeHHE MOJIEKYIL.
OKHCAUTENBEHO-BOCCTAHOBUTEBHBIE U KUCIOTHBIE CBOICTBA. CPaBHUTENbHASL YCTOMUHNBOCTh
cosiet u kuciot. [I[puMeHeHne runoxXjaopuToB, XJIOPATOB, EPXIOPATOB. XIIOPHAs WU
OenuibHas U3BECTh (XJIOPKaA).

70. O6mas xapakrepuctuka 3aemMeHToB VIA rpynmsl. [IpocThie BemecTBa. AUIOTPOTIHBIE

Mo upukaruu. Ocobennoctu kuciaopoaa. CTpoeHrne MoJIeKy1 030Ha U cepbl. OCHOBHBIC
CHOCOObI MOJTYYEHHS MPOCTHIX BEIIECTB.

71. I'mppuael Tuna Hy9. Ctpoenue Mosekyin. BoccraHoBUTENIbHBIE M KUCTIOTHBIE CBOMCTBA B
psny Boaa—tesnypoBogopoa. CepoBoiopoa. CoiictBa. OOIIMe NPUHIMIIBI TOTYyYSHUS
XaJIbKOI€HOBOJIOPOJIOB.

72.XanpkoreHupl. CpeqHue, OCHOBHBIC U KHCIIbIC XaIbKOTeHUABL. [ naponus. Oomue
MPUHIUIEI TodydeHus. [I[pumenenne. AHaATUTHYECKHE PEaKIIUU XalbKOT€HU 1-HOHOB.

73. I'mapunst cepol HaS;, -Tlonucynsduast. CtpoeHue momnekyn. YcroitunBocts. KucnotHsie u
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa. CpaBHUTENbHAS YCTONYUBOCTh OJTUCYIb(PHIOB
Y COOTBETCTBYIOLIUX UM KHUCIIOT.

74. Oxcuapl. Oxeugbl 2meMenToB (IV, VI). Ocobennoctu crpoerus. OTHOIIEHUE OKCHUIIOB K
BOJIe, KHUCIOTaM U IenoyaM. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIIUIIBI
MOJTy4EHUSI.

75. CepHucTasi, CEICHUCTAs U TEJUTYPUCTask KUCIOTHI U UX COH. KUCIOTHBIE M OKHCIUTEIBHO -
BOCCTaHOBUTEJbHBIE CBOMCTBA. [lomyuenue. Pa3noxenne cynb(huToB. AHATUTHYECKHUE PEAKIUit
CYNb(UT-MOHOB.

76. CepHas, ceaeHOBas U TEJUIYpOBasi KUCIOTHI U UX coJIU. KUCIOTHBIE M OKUCIIUTENbHbBIE
cBoiicTBa. CBolicTBa pa30aBIEHHBIX U KOHIIEHTPUPOBAHHBIX KUCIOT. CIIOCOOBI MOTydeHUSI.
[IpompInieHHbIe CIOCOOBI TOTYYEHUSI CEPHOM KHCTOTHI.

77. Oneym. [Tonucepusie kucnotsl. [lucynbgarsl (Mupocynb(arsl).

78. Tuokucnotel u ux conu. Tuocynbdatel. CTpoeHue THocynbhaT-uoHa. BocctaHoBUTETBHBIC
cBO¥CcTBa THOCYNb(aTa HaTpus. [IpumeHeHne THocynbdara HATPHUSL.

79. llonuTHOHOBBIE KUCTOTHI U UX coiu. ['uapocepuuctas kucnora. CTpO€HUE UX MOJIEKYIL.
OTHOCHUTENbHAS YCTOMYMBOCTD U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIIOT U UX
coJiei.
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80.IlepoxcokucnoTsl cepbl U UX coiu. [lepokcoMoHOCEpHast U TEPOKCOANCEPHAsT KUCIIOTHI.
Crpoenne ux mosuekyin. I[lepokcocynbgarsl. DIEKTPOCHHTE3 MEPOKCOKHUCIOT U comei. Mx
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIE CBONCTBA.

81.0kcoxnopusl cepsl. Okcoxsopu/i cepbl. Jnokcoxnopun cepbl. CTpoeHHE MOJIEKYIL.
I'unponus. CpaBHUTENBbHAS YCTONYUBOCTD PA3JIMYHBIX OKCOTAJIOTEHUI0B CEPBI, CEJIEHa, TEJLTypa.
82. O0mas xapakTepUCTHKa 3IeMEHTOB VA Tpynnbl. XUMHUYECKAE CBOWCTBA MMPOCTHIX BELIECTB.
PeakimonHasi ciocoOHOCTh MOJIEKYJISIPHOTO M aTOMApHOTO a30Ta, 0EJI0ro M KpacHoTo docdopa.
[IpuHIMIBI TOTYyYEHUS U IPUMEHEHMSI TPOCTHIX BemiecTB. Pukcalus a3oTa U3 BO31yXa.

83. I'mapunst OHi. Ctpoenue Monekyn. MI3MeHeHNe TepMUUECKON YCTOMUNBOCTH, PEAKIIUOHHOMN
CIIOCOOHOCTH, BOCCTAHOBHUTEIBHBIX CBOWCTB, CKIIOHHOCTH K PEaKIUsAM IIPUCOCTUHEHUS B PALY
amMmMuak—BucMyTuH. OOpa3zoBaHue U YCTOMYMBOCTh HOHOB aMMOHMS U hochonus. [TpuHInmbI
nostyueHust rupunoB OHs.

84. Ammuak. CpoiictBa u [lonyuenue. TepmoauHaMuueckas XapaKTepUCTHKA peaKLIUK CUHTE3a
ammuaka. Cosii aMMOHHMSI M X TEPMHUUECKOE pa3iiockeHne. Peakiiuu 3amenienust BoAopoa B
amMmMuake. AMU/IbI, UMH/JIbl, HUTPUIbl. AHAIMTUYECKHE pEaKLMU HOHA aMMOHHSL.

85. I'mnpazun. CTpoenue MoJIeKysbl. Peakiiuu npucoeIMHeHsI 1 OKUCIUTEIBHO-
BoccTaHOBUTENbHBIE. Conu rupa3onus. ['uapasun kak TommBo. OCHOBHBIE METObI
MOJTy4EHUSI.

86. 'mnpoxcunamun. CTpoeHHE MOJIEKYIbI. Peakiinu mprucoeImHeHNs], OKUCITUTETHHO -
BoccTaHoBUTeNbHBIE. Cosn ruapokcunamMmmonust. [lomyuenue.

87. A30TUCTOBOIOPOIHAS KACIIOTA U €€ coiu. CTpoeHHE MOJIEKYJbl U a3uj-uoHa. KucioTHeie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. A3Ubl. B3phIBOONIACHOCTH KUCIIOTHI U a3UI0B.
88. Okcuap! azota (I, I1, III, IV, V). Ctpoenune mosekyn. OCOOEHHOCTH CTPOCHUSI MOJIEKYJIIbI
okconuTpuaa azora (V) — NoO. OKUCIUTENTbHO-BOCCTAHOBUTENbHBIE CBOKMCTBA. [IpUHIIATIBI
noxydeHus. TepMoanHaMuueckas XapaKTepruCTHKa peakIuu cCuHTe3a okcra azota (I11) u3
MIPOCTHIX BEIIECTB.

89. Azotucras kucinota. CTpoeHHe €€ MOJIEKYJIbl U HUTPUT-uoHa. HUTpUTHI. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOTHI 1 HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucnorta. CtpoeHue MoJieKyinbl OKUCIUTENIbHBIC CBOMCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI. JIabopaTopHbIe U IPOMBILIICHHBIE METO/IbI TIOJTYYECHHUS
a3oTHOM kucnoThl. Lapckas Boaka. [IpoayKThl TEpMUYECKOTO Pa3NOKEHUSI U OKUCIUTEIIbHbIC
CBOMCTBa HUTPATOB. AHAIMTUYECKHE PEaKIIUU HUTPAT-UOHOB.

91.A30THBIC yIOOpEHHUS.

92. ®ocdun. [TosryaeHne U OKHCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Oxkcuapl hocdopa, Mplbsika, cypsMbl 1 BucmyTa (111 u V). OcobeHHoCTH cTpoeHus.
OTHoleHUE K BOJIE, KUCIOTaM U IesioyaM. [IpuHIuIb! morydeHusl.

94. Kucnopoacoaepsxkaiiue KucioTsl pocdopa u ux conu. PocopHoBaTucTas KucioTa u
runiopochutel. Dochopucras kuciaora u pochursl. DochopHoBaTas kucioTa, ruOGochaThl.
95.Mera-, qu- (upo-) u nonudochopHbie KUCIOTH U UX conu. OpTodochopHas KUCIOTa U €€
conu. CTpoeHHe MOJIEKYJ, UX OCHOBHOCTh U OKUCIIUTEIHHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.
[Tomyuenue.

96. ®ochopusie ynoodpenus. [Ipocroit cynepdocdar. JIBoitnoit cynepdocdar. ITpenunurar.
®ocdoputHas myka. Cmemanusle ynoopenus. AMmodoc. Azodocka.

97. T'unpokcuapl Mblbska, cypbMsl (111, V) u Bucmyra (I1). Merta- u opro-dopmsl. KucnoTtro-
OCHOBHBIE U OKHCIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. MBIIIBSIKOBAs U CypbMsHAs
kucnotel. O0mme npuHune! noaydenus. Apcenatsl (111, V). Ctubats (111, V). Bucmyrats (V).
98. T'unpus! Mblbsika, cypbMbl 1 BucmyTa (I11). [Tomydenue u cBoiicTaa.

99. I'anorenn el 2nementoB (111, V) VA rpynnel. Ix cpaBHUTENBHASA yCTONYUBOCTD. THIIBI
ranoreHuJ10B. Oco6eHHocTH ux rujaponusa. ['anorenuast azora. Xnopuasl gocdopa (I1LV).
100. Oxcoxnopunst. Okcoxnopun azora. Oxcorpuxiopun gochopa. Ux ruaponus.
®ochonutpunxiaopus. OcOOEHHOCTH €T0 CTPOSHUSI.
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101. O6mas xapakrepuctuka memeHToB [VA rpynmsl. [Ipocteie BeniectBa. OKHCIUTETBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA U IIpuHIMIEI OTyueHus. PymiepeHbl: METO/Ibl OJIy4EHUS.
VYraepoaHbie HAHOTPYOKH.

102.T'uapuast Tuna DHa. Ctpoenue moiiekys. XuMU4ecKre cBoicTBa. PeaklinoHHas
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. Peakiuu npucoenunenus. Kap6oHuibl MeTauios.
®ocren. TokcuunocTs okcuaa yraepona (II).

104.0kcun yraepoaa (IV). Ctpoenne monekynsl. OTHOIIEHHE K Boje, iesnodam. [lomyuenue.
[Ipumenenue. YronbHas KUciaoTa U ee coi. OCOOEHHOCTU OCAXKIEHUS TPYAHOPACTBOPUMBIX
KapOOHATOB U3 BOJIHBIX pacTBOPOB. TepMuueckas ycToiiunBocTh KapooHaToB. [IpriMenenue.
105. Oxcunpl KpeMHuUs, repManus, oiosa u ceunua (11, I'V). Inokcun kpemuus, ocoOeHHOCTH
ero crpoenusi, amopdHas u kpucrammudeckas Gopmel. KBapir. KeapiieBoe crekio. OTHomeHue
JTMOKCHIa KpEMHUS K BOJIe, KUCIO0TaM, 1enodam. [lepeBos B pacTBOpUMbIE COETMHEHMSL.

106. KpemuueBbie kucnotsl. Merakpemuuenas, Oprokpemuuenas U [lonrkpeMHUEBbIE KUCIOTHI.
OcoOenHoctu ux crpoenus. [lomydyenue. 301 v renu KpeMHUEBBIX KUCIOT. CHiIMKareiab Kak
aacop6enT. Co KpeMHHUEBBIX KUCIOT. OpTO-, METa-, MOJTMCHINKATHI.

107. Crexna. @akTOphI, ONPEACTSIONINE YCTOMUYNBOCTD CTEKIIO00PA3HOTO COCTOSTHUS CUITUKATOB.
CocTtaB 1 MeTObI MOJTY4YEeHUS PoCcTOro crekia. Kpucrammmsanus crekon. CUTamibl.
CTekJI0BOJIOKHA U CTEKJIOTKaHU. 1{eonThI.

108. LlemenT. Bspxymue BeniectBa. TyromiaBkue kepaMUKH Ha OCHOBE KPEMHUS U JPYTHUX
31eMeHTOB. KpeMHuHOpraHmieckue CoeIMHEHN .

109. CunukoHns! U critokcansl. [Ipocreiimme u3 3tux coequnennii. OCOOEHHOCTH WX CTPOCHUS.
CaoiicTBa.

112. Coenunenus anemeHToB VA Tpymnmsl ¢ cepoil. MoHo- u mucynbduabl. Cepoyriiepo.
Tuocoenvnuenus (KUCIOTHI U coiu). THOYroIbHAsI KUCTIOTa U THOKapOOHaThl. THOCOeANHEHUS
KpeMHUSs1, TepMaHus, 0JI0Ba.

113.T"amorernan anementoB (11, V) VA rpynmnsl. X cpaBHUTEIBHAS YCTOWYUBOCTD. THUIIBI
rasioreHuoB. ['uaponus.

114. Coequnenus yriaepoja u KpeMHus ¢ azotom. Hutpuapl. [{uan(auiuan), cBoiicTBa U
MOJIyYeHHUE.

115. HuanoBonopoa. [{luanoBogopoanas kuciorta. [luanuael. [{luanHua-unoHbI KaK JIMTaHbI.
Oco6ennoctu nonydeHust. ['uaposms. TOKCHUHOCTB.

116.1luanoBas KucioTa, IMAHATHI, IOJyYeHHE U CBOMCTBA. PogaHMCTOBOIOPOAHAS] KUCIIOTA.
Tuounanatel. [lomyyenue u cBoucCTBa.

117.Coenunenus snemeHToB VA rpymibl ¢ metauiamu. Kapouael Mmetannos. Tumsl kapOuaos.
OTtHoleHue KapOUA0B pa3IMYHBIX THIOB K Boje, kucioraMm. Kapbopyna. Cununuast. [Ipupona
XUMHYECKOH CBS3U, IOTYyYECHHE U CBOMCTBA.

118. O6mas xapakrepuctuka 3nemMeHToB LA rpynmnel.. Ctpoenue aromoB. CBOMCTBA MPOCTHIX
BEIIECTB U CIIOCOOBI MOJTyYCHHUS.

119. I'mapuaet 6opa. Ux cocras. J[ubopaH, 0COOEHHOCTH XUMHUUECKUX CBS3EH B MOJIEKYyIe
nubopaHa. Y CTOHYMBOCTE U peakIMOHHAast CHOCOOHOCTh THAPUAOB Oopa. ['unpunodopatsl.

120. Okcua 60pa. Ocobennoctu crpoenus. Coiicrea. Opro-, MeTa-, OJUO0pHBIE KUCIOTHI. VX
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 antomunuit-raumii. Ux cpaBHUTENbHAS YCTOMYUBOCTb.
[punnuns! noaydenust. Oxeun tayus (I). KuciorHo-ocHOBHbBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. T'mnpoxcuast anemenToB (I1I) psaaa amromunuii-rammuii. CoctaB 1 0COOEHHOCTH CTPOCHHSL.
KucnorHo-ocHoBHbI€ cBoiicTBa. OTHOIIEHHE K KHUcinoTaM U menodam. ['uapokeun tammus (I).

5. O6mwas xapakrepuctuka ['enus u p-3neMeHToB BOCbMOM rpynibl. CTpoeHHE aTOMOB.
[IprunHBl XUMHYECKON HHEPTHOCTH. XUMHUYECKUE COCTUHEHHUSL.
6.00mas xapakTepuctuka 351eMeHToB 1A rpymmbl. CtpoeHune atoMoB. CBOMCTBA, 0COOCHHOCTH
oKkucieHus UTHsL. CriocoObl MOJTy4eHUsl.
7.0xcupst. [lepokcunsl. Hannepokcuasl. O30uuab1. CTpoeHne. OKUCIUTENBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TOJTYUYEHUS.
8.I'mpokcuapl ¥ TUAPUABI MIETOYHBIX METAJUIOB. [ [pUHIKITBI TPOMBIIIITIEHHOTO MOJIY4EHUSs, UX
npuMeHeHne. OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..
9.Conu 1mea0YHbIX METaIOB: XJIOPH/IbI, KApOOHATHI, CyIb(aThl, HUTPAThl. CIIOCOOBI
MOJIy4EHUS COJIbI U UX puMeHeHHe. KHCI0THO-OCHOBHBIE U OKHCIIUTEILHO-BOCCTAHOBUTENIbHBIE
cBoricTBa. KauecTBeHHBIE peakliMi KaTHOHOB.

10. Bomopona. Obmas xapakrepuctrka Bojopoaa. [lomoxxenne Bomopoaa B IEPHOIUIECKON
cucreme. Ctpoenue atoma. Bogopos kak BocctanoBuTENb. BoccTanoBUTEIbHAS CTOCOOHOCTH
aTOMAapHOTO U MOJIEKYJIIPHOTO BOOpoAa. BzauMmozelicTere BOJOpoJa ¢ METaUIaMU U
HeMeTtaiaMu. CriocoObl TIOJTydeHUsI CBOOOTHOTO BOJIOPO/IA.
11.ITepokcun Bogopoaa u nepokcuapl. CtpoeHne MoJiekyisl. [lonydenne. OKUCIUTENBHO -
BOCCTaHOBHUTEJIbHBIE CBOMCTBA B PA3JIUYHBIX Cpelax.
12.006mas xapakrepuctuka 3eMeHToB [IArpynmnbl. Ctpoerne atoMoB. OCOOCHHOCTH OSpUILITHSL.
KuncnoTHO-0CHOBHBIE U BOCCTaHOBUTENbHBIE CBOUCTBA. CIIOCOOBI MOJTyYESHMSL.
13.I'mapokcuabl ¥ rupuabl meMeHToB [TArpymmbl. OcOOEHHOCTH CTPYKTYPHI THAPUIOB, UX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA. [IpMHIMIIBI TOTyYEHHUS.

14. Okcuapl, MEepOKCHIbI U HAANEPOKCUIbI 35ieMeHTOB [IArpynmnbl. KHCIOTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyYEeHHUS.
15.Conu GepusiIist 1 MarHusl B KATHOHHOM M aHMOHHOM (hopmax. OKCOSAINS U OJISIIHS.
KommuiekcHble coequnenus Oepumus. ['unponus coneit Gepuiius U MarHusi.
16.Comnu 311eMEHTOB NOATPYIIbI KAJIbLKA: TaJONeHUIbI, Cyab(haThl, KapOOHATHI, HUTPATHI,
cynbdubl. KucinoTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJIbI M METO/IbI €€ YCTPAHEHHUS.
KauecTBeHHBIE PEAKIINY KaTHOHOB.
17.0xcuapl repmanus, onosa, cBunna (11, IV). Ux cpaBauTenbHas ycroitunBocts. KucnotHo-
OCHOBHBIE U OKHCJIMTEIBbHO-BOCCTAHOBUTENBHBIE CBOWCTBA OKCUAOB. 1IX oTHOLIEHKE K BOAE,
KHCIoTaMm, 1menodaM. OOme NpUHIUIIBI TOTyYEHHS.

18. T'mapokcuap! repmanus, ososa, cBuHna (I, IV). CpaBHuTenbHas ycTOHYUBOCTD, KUCIOTHO -
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAaHOBUTENbHBIE CBOMCTBA. Cosn ruapokcuioB 3iaemenTos (11,
IV) B kaTnoHHOMI U aHnOHHON (hopmax. OTHOCHUTENBHAS YCTOHUNBOCTb, CKIIOHHOCTD K
TUAPOJIN3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpynmel (peako3emenbHble 37eMeHThI-Sc-Y-La-
Ac). CtpoeHne aTOMOB. XUMHUYECKHE CBOIMCTBA MPOCTHIX BelecTB. CrocoObl MOTydeHHs.
18.0kcuapl ¥ THIPOKCHIBI PEAKO3EMENBHBIE 2JIEMEHTHI B Psily CKaHAUN-akTUHUN. KucnotHo-
OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA. CIIOCOOBI MOJTydEeHUSI.
19.Conu d-Onementos 11IB rpynms! (peako3eMenbHble aneMeHThI-Sc-Y-La-Ac): ruapuipl,
HUTPATHI, CyabQaThl, KapOoHaTsl, pocdaTsl. KHCIOTHO-OCHOBHBIE M OKHUCITUTEIHHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.
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20.006mmas xapakrepuctuka d-Onementsl [VB rpynmnsl. Ctpoenue atomoB. M3menenune
XUMHYECKUX CBOMCTB MPOCTHIX BEMIECTB M0 rpymnme. CrocoObl MoTydeHHUs.
21.0xcuapl ¥ THAPOKCUIBI TUTaHA, HUPKOHUS, radHus. [lepokcuanbie coeTuHeHus,
NepOKCOKHCIOTEL. OcoOeHHOCTH cTpoeHus. KHCI0THO-OCHOBHBIE 1 OKHCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

22. Conu TUTaHa, HUPKOHUS, Ta(HUS: TaJIOT€HHIbI, OKCOTAJIOT€HUIbI, TATIOT€HOKOMILIEKCHI,
KapOOHATHI, CyIb(aThl, THTAHATHI, IUPKOHATHI. KMCIIOTHO-OCHOBHBIC M OKUCITHTEIHLHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

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

CBOMCTBa MPOCThIX BeulecTB. OTHOIIEHUE K APCKOW BOJKE U CMECH a30THOM
Y TJIaBUKOBOM KUCIOT. CrIocOoOBI TIOJTyUeHUS.
24.0Oxcupl U IEPOKCUIBI BaHAAMS, HUOOUs, TaHTa1a. KMCIOTHO-0OCHOBHBIEC U OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

25. 'mapokcuipl M cou BaHaaus, HHoOus, Tantana. Bananatel. [lonuBananatel. CoeqHEHUS
okcoBaHanus. Huob6arel. TanTanarel. OkcoramoreHuibl. [ aoreHoKOMITIIEKCHI.

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

27. Oxcupast xpoMma (11, I, VI). x cpaBHUTEIBHAS YCTOWUNBOCTh. KHCIIOTHO-OCHOBHBIE U
OKHCITUTEITFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. [[pHUHITUTIBI TOTyUYeHUSI.

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

29. I'mapoxcuner xpoma (I1, 111, VI). CoctaB u ocobeHHOCTH CTpoeHus ruapokcuaa xpoma (I11).
XpoMoOBBI€ KUCHOTHI. M130110JIMKUCIOTEI XpoMa. KHCIIOTHO-OCHOBHBIE M OKUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIE CBOMCTBA. [ [pMHIMIIBI TOTy4YeHUS.

30. MoimbneHoBas 1 BOIb(paMoBasi KUCIOThI. Y CTOWYMBOCTH, KUCIIOTHBIE U OKHCIIUTEIIbHbIE
CBOICTBa B pAY XpOMOBasi—BOJIb(GpaMoBasi KUCIOThL. VI30MOIMKUCIOTHI U FE€TEPOTIOIUKUCIOTH
MoJ0IeHa U BoJb(pama.

31. Comu xpoma (11, I1I, VI) B katroHHO# 1 aHMOHHOW (popmax. OKUCIHTEIIbHBIE CBOMCTBA
XpOMaToB U JuxpomaToB. [IpuHimn nelcTBus XpOMOBOM CMECH.

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

34 T'anorenuapt xpoma (11, IIT). I'amorenn b MmonuoaeHa u Bodbdpama (VI). Kimacrepubie
raJloreHu 1l MoJinOieHa u Bosib(hpama. OKcoranoreHu sl U AuoKcoranoreHuasl. CBONCTBA..
35.I1lepokcocoenunenus xpoma. [lepoxcua xpoma. [lepokcoxpomoBsie KUcI0Th. OCOOEHHOCTH
CTpPOEHHUS. Y CTOMYMBOCTh U OKUCIUTENIbHBIE CBOMCTBA IEPOKCOCOECTMHEHUN XpOMa.

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

CpoiicTBa mpocThIX BemecTB. CrocoObl MOIydyeHUs U IPUMEHEHHE.

37. Okcuapl 1 ruapokeuasl Mapranua (11, 11, IV, VII). KucioTHo-0CHOBHBIE 1 OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOTY4EHHUS.

38. Okcuapl U THAPOKCUBI TEXHEIUS U peHus. CBONCTBA U CIIOCOOBI MOTyYSHHUS.

39. Conu mapranmua (II, II1, IV). KucrnoTHO-0OCHOBHBIE M OKUCIUTEIHFHO-BOCCTAHOBHUTEIHHBIC
cBoiicTBa. CriocoObl MOTy4eHusl.

40. MapranroBas u mapraniosuctas kuciaotsl. Conu mapranna (VI u VII). Manranats! u
[lepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, IIETIOUYHON 1
HEUTpanbHOU cpenax. [IpuHIUIIBI MOTyYeHus.

41.Conu texnenus u peaus (VII). Ileprexnatsl. [leppenatsi. KuciaoTHo-0cHOBHBIE U
OKHUCJIUTEITFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOJTyUEHUSI.

42. ColicTBa kerne3a, ko0aabTa, HUKENsi- BOCCTAHOBUTENbHBIE U KUCIOTHO-OCHOBHBIE.
Crpoenue aToMOB. [IpoMBIIIIEHHBIE METOIbI TIOTYYCHHUS JKene3a, KoOalbTa, HIUKEIS.
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43. Oxcuabl ¥ THAPOKCUIBI JKene3a, koOanbTa, Hukens (11, II1). KucinotHo-ocHoBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [ [pUHIUIIBI TOTyYeHHUS.

44. Conm xene3a, kobanbsta, Hukens (II u II). Kpucrannoruaparsr. [iBoiinsie conn. CTpyKTypa
6e3BoIHBIX XJ0puA0B. OcHOBHBIE cosii. CBOMCTBA U TOITyYEHHE.

45.@epputst (I11) 1 ux peppomarautHsie cBoiicTBa. CBOWCTBA M CMIOCOOBI OTYICHUSI.

46. @eppars! (1V). Oxucnurensusle cBoiicTBa. [IpuHLKIIBI TOTYydEHUS.

47. CpoiicTBa matuHoBbIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIEHNE K KUCIOPOAY, BOJIOPOAY,
BOJIE, KUCIIOTaM, IeJI09am, Hapckoi Boake. [IprMeHeHne u crocoObl morydeHusl.

48. OKCcHIIBI U TUAPOKCHIBI PYTEHUS, OCMHUS , pOJIUS, UpUIUs, naanus. KucaoTHO-0CHOBHBIE
Y OKHCJIMTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pUHIIHIIBI TOTydeHHUS.

49 . KoMIIIeKCHbIE COeTMHEHHS TUTaTUHBI. KaTHOHHBIC, aHHOHHBIE U HEUTPaJIbHBIE KOMITIIEKCHI
riatussl (11, IV). AMMUH- 1 IMaHOKOMIUIEKCHI. [ eKcaxIopoIuiaTHHOBAs KUCJIOTa U €€ COJIH.
50. O6utas xapakrepuctuka d-2nemenToB B rpynnel. Crpoenne atoMmoB. OTHOIIEHHE K
KHCIIOpOY, BOJIE, LIesI04aM, KuciaoTaM. PacTBopeHue 30J10Ta B Hapckoii Boake. CrocoObl
no0bIYM Meu, cepedpa u 3om0T1a. [I[puMeHenne u crnocoOb! MOTYyIeHHUST METaIOB.

5.3.3. 3K3AMEHAIIMOHHBIE BOITPOCHI. BTOPOIl CEMECTP

1. T'unpuast snementoB (I11) psna amomununii-ramwmii. OcobennocTtu crpoenus. CBoicTBa U
MOJIyYEHHeE.

2. T'anorenuast 1 Hutpuast anementos (I11) psina anmomunnii-tammii. OcCOGEHHOCTH CTPOCHUSL.
CBoiICTBa U MOJTyYEHUE.

3. Oxcuapl anemenToB (I1I) psana amromuHanii-tammmii. IX cpaBHUTEIBHAS YCTOWYHUBOCTb.
[Tpunnumner nosyuenust. Oxeun Tayus (I). KucioTHo-0CHOBHBIC W OKHUCITUTENHHO-
BOCCTaHOBUTEJILHbIE CBOMCTBA.

4. I'uppoxcuapl anemenToB (I1I) psaa amromunuii-ramii. CoctaB 1 0COOCHHOCTH CTPOCHHS.
KucnotHo-ocHOBHBIE cBOMcTBAa. OTHOIICHHE K KUCT0TaM | mienodaM. [ uapoxeun tamwmuas (I).

5. O0mas xapakrepucTuka ['enust u p-31eMeHTOB BOCbMOU Tpymibl. CTpoeHHE aTOMOB.
[IprurHBI XUMUYECKOW HHEPTHOCTH. XUMUYECKHE COCAMHEHUS.
6.00mas xapakTepucTrka 3ieMeHToB 1A rpymnmbl. CtpoeHue atToMoB. CBOMCTBA, 0COOCHHOCTH
okucieHus auTus. CriocoObl MOTy4eHUsl.
7.0kcuppl. [lepokcuapl. Hagnepokcuapl. O30Huap1. CTpoeHre. OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TIOTYUYCHUSI.
8.I'uipokcu bl ¥ TUAPUABI HIETOYHBIX METAJIOB. [[pUHIIUIIBI TPOMBIIIIIIEHHOTO MOJIy4eHUs, UX
npuMeHeHne. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC U OCHOBHBIE CBOICTBA..
9.Conu 1meI0YHbIX METaNIOB: XJIOPH/IbI, KApOOHATHI, CyIb(aThl, HUTPAThl. CIIOCOOBI
MOJIyYEHUS COJIbI U UX puMeHeHue. KucIo0THO-0CHOBHBIE U OKHCIUTEILHO-BOCCTAHOBUTENIBHBIC
cBoiicTBa. KauecTBeHHBIEC peaKIi KATHOHOB.

10. Bonopoa. O61mas xapakrepuctuka Bojiopoja. [lonoxxeHnue Bo1opoaa B MepHOIMUECKON
cucreme. Ctpoenue atoma. Bogopos kak BocctaHoBUTENb. BoccTanoBUTeNbHAS CIIOCOOHOCTH
aTOMApHOTO U MOJIEKYJIIPHOTO BoJopoaa. B3anMozelicTere BOJOpoOia C METaJUIaMU U
HemeTtauiaMu. CriocoObl MOTydeHHst CBOOOHOTO BOJOPOA.
11.Ilepokcun Bomopoaa u nepokcuapl. Ctpoenue Mosnekynsl. [Tonyuenne. OkucInTenbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMYHBIX Cpelax.
12.00mas xapakrepuctuka sneMeHToB IIArpynnel. Ctpoenue atToMoB. OCOOEHHOCTH OepHILIHSL.
KucnoTHO-0CHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYeHHUS.
13.I'mapoxcuipl ¥ ruApH bl 3neMeHToB [IArpymnnel. OCOOEHHOCTH CTPYKTYPBI THIPUIIOB, UX
BOCCTaHOBUTEJbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOICTBA. [IpMHIMIBI OTY4YEHHUS.

14. Oxcuppl, mepoKCUABI U HaAnEpoKcuIasl 3eMeHToB IIArpynnsl. KnciaoTHO-0CHOBHBIE U
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYeHHUS.
15.Conu Oepuiiust U MarHusi B KAaTHOHHOM M aHMOHHOHM (opmax. OKCOJISALUS U OJISLHSL.
Kommuiekchbie coeaunenust Oepuius. ['uaponus coneil Oepuiius 1 MarHusi.
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16.Conu 371€MEHTOB MOIPYIIIBI KaTbLIUA: TaJOTeHUIBI, CYab(paThl, KapOOHATHI, HUTPATHI,
cynbdusl. KucinoTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJIBI M METO/IbI €€ YCTPAHEHHS.
KauecTBeHHbIE peaKIIMi KATUOHOB.
17.0kcnpnpl repmanus, onosa, ceunua (11, IV). MIx cpaBautensHas ycroiuuBocts. KucinotHo-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUAOB. 1IX OTHOIIEHHE K BOAE,
KHCI0TaM, mienoyaM. OOuiue NpuHIUIbI HOJTyYEHUS.

18. I'mapokcu sl repmanus, ojosa, ceunua (11, IV). CpaBHuTenbHast ycTOWYMBOCTD, KUCJIOTHO-
OCHOBHBIE U OKUCIIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Cosn rupoKcu10B 3neMeHToB (11,
IV) B katnonHOU ¥ annoHHOW (hopmax. OTHOCHUTENBHAS YCTOHYNBOCTD, CKIIOHHOCTD K
TUAPOJIU3Y.

19. O6mas xapakrepuctuka d-OnemenTsl 11IB rpynmnsl (peako3emenbHble 31eMeHThI-Sc-Y-La-
Ac). Ctpoenne aToMOB. XHUMUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CriocoObl MOTyYeHHUS.
20.0kcupl ¥ THAPOKCHIBI PEKO3EMENbHbIE 3JIEMEHTHI B Psily CKaHAuN-akTHHUN. KucnoTHo-
OCHOBHBIE U OKUCIIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOJTyYSHHUSI.
19.Conu d-3nementoB 11IB rpymnmsl (penko3emenbHbie deMeHThI-Sc-Y -La-Ac): ruapusl,
HUTPATHI, cyab(daTel, kKapOoHaThl, hocaThl. KNCIOTHO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.
20.06mas xapakrepuctuka d-OnemenTtsl [VB rpynmnsl. Ctpoenue aromoB. V3MeHeHune
XMMHUYECKUX CBOMCTB MPOCTHIX BellecTB 1o rpymnme. CrocoOb! moyrydyeHusl.
21.0kcupl ¥ THAPOKCHIBI TUTAHA, IUPKOHUS, radHus. [lepokcuHbie coeuHeH s,
MEePOKCOKUCTOTHI. OCOOEHHOCTH CTpoeHUs. KHCI0THO-0CHOBHBIE U OKHCITUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

22. Conu TUTaHa, UMPKOHHUS, raHUS: FaJIOT€HHU/Ibl, OKCOTaJIOT€HU/Ibl, FAJIOT€HOKOMIUIEKCHI,
KapOOHATBI, Cyb(aThl, THTAHATHI, HIUPKOHATHI. KHCIOTHO-OCHOBHBIE 1 OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI TOJTydCHHS.

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

CBOMCTBa MPOCTHIX BenlecTB. OTHOIIEHUE K LIAPCKOM BOJIKE U CMECH a30THOM
Y TJIAaBUKOBOM KUCIOT. CrIoCcOOBI TIOJTydeHUS.
24.0Oxcuibpl ¥ IEpOKCHIbI BaHAUs, HUOOUS, TaHTana. KUCI0THO-OCHOBHBIE M OKMCIUTEIbHO-
BOCCTaHOBMTENbHbIE CBOMCTBA. CIOCOOBI OTY4EHUS.

25. I'mapokcuibl U cou BaHausl, HHoOwus, TanTana. Bananatel. [TonuBananatel. CoemuHeHUs
okcoBaHaaus. Huobatsl. TanTtanatel. OkcoranoreHuapl. ['aoreHOKOMIIEKCHI.

KucnoTHO-0CHOBHBIE U OKUCIUTENbHO-BOCCTAHOBUTENNbHbIE CBOMCTBA. CIOCOOBI MOTy4EHUS.
26. Obmas xapakrepuctuka d-2nemeHTsl VIB rpynmel. CtpoeHue atoMoB. OKHCIHTEIBHO-
BOCCTAHOBMTEJIbHBIE CBOWCTBA M COCOOBI MOJTYUECHHUS.

27. Okeupst xpoma (11, III, VI). Ix cpaBHUTENbHAS YCTOMYNUBOCTD. KHCIOTHO-OCHOBHBIE U

OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. | [pHHIINIIBI TOTyYeHNS.

28. Okcuapl MonubaeHa u Bonbdpama (VI). [Ipunnuns! nonydenus. 3MeHeHHe yCTORYHBOCTH,

OKHUCIIUTEIBHON CIIOCOOHOCTH M KUCIIOTHOTO XapakTepa B psdy OKCHUIOB XpoMa—BoJib(hpama
(VD).

29. I'unpokeunst xpoma (11, ITI, VI). CoctaB u ocobernHoctu crpoenus ruapokcuaa xpoma (I11).
XpoMoBble KUCIIOTHI. M30monnkucnoTsl xpoma. KHCIIOTHO-OCHOBHBIE M OKMCIIUTENBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. [[pMHIMIIBI TOTy4YEeHMS.

30. MonubaeHoBast 1 BoJib(ppamMoBasi KUCIOTHL. Y CTOHYNBOCTb, KUCIIOTHBIE U OKUCIIUTENbHBIE
CBOMCTBA B psAAYy XpOMOBas—BOJIb(h)paMoBasi KUCIOTHI. M30MOIMKUCIOTHI ¥ FeTEPONOIUKUCIOTH
MoJIMO/IeHa U BoJib(pama.

31. Conu xpoma (I, ITI, VI) B kaTHOHHO# 1 aHMOHHOH (opmax. OKHUCIAUTEIbHbBIE CBOMCTBA
XpoMaToB U AuXpoMartoB. [IpuHIUN 1ENCTBUS XPOMOBOI CMECH.
32.Monu6nats! 1 Bosb(pamatsl. [ToaumonnbaaTs! u nonmBoabhpaMatsl. OKUCTUTETbHBIE
CBOMCTBA B psiZly XpOMaThl—BOJIb(pamarsl.
34.T'anorenuast xpoma (11, I1I). I'anorenn st MmonubaeHa u Bonbdpama (VI). Knacrepusie
rajJloreHu il MoJnbieHa U BoJbppama. OKcoraaoreHuabl U JUoKcoraitoreHuapl. CBOHCTBA..
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35.Ilepokcocoenunenus xpoma. [lepokcun xpoma. IlepokcoxpomoBbie KUCTOTBI. 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. Oxcuabl 1 tuapokcuasl mapranua (11, I, IV, VII). KucnoTHO-0CHOBHBIE ¥ OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

38. Oxcuapl ¥ THAPOKCHIBI TEXHENUS U peHns. CBOWCTBA M CIIOCOOBI MOJTyYCHUSI.

39. Comu mapraunna (11, II1, IV). KucnoTHo-0CHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa. CriocOOBI MOTyUSHHS.

40. Maprannosas u Mmaprasioucrtas kuciaotsl. Conu mapranua (VI u VII). Manranats! u
[Tepmanranatel. OKUCIUTENHHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA B KUCIIOMH, IIETIOYHON 1
HEWUTpanbHOU cpenax. [IpuHIMIIBI mOTyYeHus.

41.Comu texueuus u penust (VII). Ileprexnarsl. [leppenatsl. KucnoTHo-ocHOBHBIE 1
OKHUCJIUTEIBbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

42. CBoiicTBa Kee3a, KobaabTa, HUKEJIsI- BOCCTAHOBUTEILHBIE U KUCIOTHO-OCHOBHLIE.
Crpoenune aToMoB. [IpombllIEHHBIE METO/IbI TOTY4YEHHUS JKene3a, KoOallbTa, HUKEIS.

43. Oxcuapl ¥ THAPOKCHUIBI JKeTe3a, kobanbTa, Hukens (11, I11). KucinoTHo-ocHOBHBIE
OKHCITUTEITFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. [[pHHITUTIBI TOTyYeHUSI.

44. Conu xene3a, kobanpta, HUKend (II u II). Kpucrannoruaparst. J[Boiinsie conu. CTpykTypa
0e3BoTHBIX XJIOpUA0B. OCHOBHBIE coyii. CBOMCTBA U TIOJIyUYCHHE.

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

46. ®eppartsl (IV). OxucnutenbHbie cBOMCTBA. [IpHHITUTIBI TOTyYEHUSI.

47. CpotictBa mnaTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHHE K KHUCITIOPOTY, BOJOPOLY,
BOJI€, KHCIIOTaM, IiesiouaM, apckoit Bojke. [Ipumenenue u cnocoOsl MoyrydyeHusl.

48. Okcuabl U THAPOKCHUIBI PYTEHUS, OCMHUS , pOAUS, UpUIUd, naymaaud. KucioTHO-0CHOBHbIE
Y OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpUHIIUIIBI [TOJTydEHUSI.

49.KommuiekcHble coeMHEHNs MIaTuHbl. KaTHOHHBIE, aHNOHHBIE U HEUTPaIbHbIE KOMIUIEKCHI
matussl (11, IV). AMMUH- 1 TMaHOKOMITIIEKCHI. | ekcaxmoporuiaTHHOBAsT KUCIOTa U €€ COJIH.
50. O6mras xapakrepuctuka d-2OnemenToB IB rpynmbl. Ctpoenne atoMoB. OTHOIIICHHE K
KHCIIOpO1Y, BOJIE, LIIesIouaM, KuciaoTaM. PacTBopeHue 30510Ta B fapckoil Boake. CriocoObl
noObIun Meau, cepedpa u 3o50Ta. [IpumMeHenne u crnocoObl MOTy4eHUs] METAJLIOB.

51. Okcunbl meau u cepedpa (I, 1), 3omoTta (I, I11). KuciaoTHO-0CHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. OTHOILIEHHUE K BOJIE, KUCIOTaM, mienodaM. [IpuHuumel
MOJTy4EHUSI.

52.I'mppoxcunsl menu (1, II), cepedpa (1, 1), 3omota (III). KrcimoTHO-OCHOBHBIC 1
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KUCIOTaM, IIeJI0YaM.
[TpyHIMIBI TOTYYEeHHUS.

53. Conu menu, cepebpa, 30510Ta (I) u conu 30m0ta (II1). OkucIUTENIEHO-BOCCTAHOBUTENIBHBIE
cBolicTBa. ["aToreHOKOMIUIEKChl. AMMUH- B ITHaHOKOMILUTeKChl. Cou meaum (I1).
Kpucramnoruapatsl. Kommuiekcubie coequHenus. TeTpaxiiopo3010Tas KUCIOTa U €€ COJIH.

54. O6mas xapakrepuctika d-2OnemenToB IIB rpynmnsl. Ctpoenue atoMoB. KHCI0THO-OCHOBHBIE
1 BOCCTAaHOBHUTEJBHBIE CBOMCTBA MPOCTHIX BelmiecTB. AManbrambl. CriocoObl MOTyYeHHUS.

55. Okcuapl ¥ TUAPOKCUIBI IMHKA, KaAMUs U pTyTU. CBolicTBa. [IpUHIMIIBI IOJTydEHHUS.
KucinotHo-0CHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

56. Conu uuHkKa, kagmus 1 prytu. ['mapuasl. KucioTHO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. KoMIIEeKkCHbBIE coenHeHus. KauecTBeHHbIe peaKIIMi KaTHOHOB.
57. O011as xapaKTepuCTHKA f- SIeMEHTOB(JTaHTaHU Bl U akTUHUBI). [losoxkeHue B
nepuoanydeckon cucreme. CTpoeHrue aToMOB. BaneHTHOCTh, CXOJICTBA U pa3jIndus B CBOMCTBAaX
4f- u 5f-3nemeHTOB. BHYTpeHHsIs1 NEPUOIUYHOCTh CBOMCTB. CKIIOHHOCTh K KOMILJIEKCO-
00pa3oBaHUIO.

58. Jlanmanuowt (4f-3nemeHTbl). BaneHTHOCTh, XapakTep XUMHUECKUX CBs3eH U (POPMBI
coenuHeHU. XUMUYECKUE CBOMCTBAa MeTaIOB. CIocOObI 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 60opuabl. KHCIOTHO-OCHOBHBIE M OKUCIUTEIBHO-BOCCTAHOBUTEIIHHbIC
cpoiictBa.llomyuenue.

61. Akmunuowi (5f-3nemMenTsI). BaneHTHOCTb, XapaKTep XMMHYECKHX CBSI3eH U (DOPMBI
coeMHEeHUH. XUMHUYECKUE CBOMCTBA MeTa/uIOB. CIIOCOOBI MTOTydeHHS.

62.0Kcuapl ¥ THAPOKCUIBI akmunudos (Sf-3nemenTsl). KHCII0THO-0CHOBHBIE CBOMCTBA, X
nu3MeHeHue 1o nepuoay. CriocoObl MoTydeHHs.

63.Conu akmunuoog (Sf-31eMeHTbI): TaloreHN/Ibl, CyIbQUIbI, CYIb(PaThl, HUTPAThl, HUTPU/BL,
KapOuabl 1 60puabl. KHCIIOTHO-OCHOBHBIE M OKUCIIUTEIEHO-BOCCTAHOBHTEIHHBIE CBOWMCTBA.
[Tonyuenue.

64. CoBpeMeHHbI€ MTPOOIEeMbl HEOPraHNYECKOW XUMHUH. MeTallsioopranuyeckas u
CyIpaMoOJICKYJISIpHAST XUMUS-XUMUST MOJICKYJISIPHBIX aHCaMOJIEH 1 MOJIEKYJISIPHBIX CBSI3EH.
[TommumoneKynsapHbIe CHCTEMBI M M UX TIoydeHue. CeeKTHBHOE CBSI3bIBAHUE MOJICKYIT B
CYHEepMOJICKYJIBI.

65. Hanoxumus. HanomaTepuanbsl 1 HAHOTEXHOJIOTHA. YTIepoaHble HAHOTpYyOkH. CBoiicTBa U
CHOCOOBI OJTYyYESHHUSI.

5.3.4. TEMbBI KYPCOBbBIX PABOT

1. ITpou3BocTBO M XUMUs Boj1opoaa. 2. [Ipon3BoicTBo U xumus kuciaopoaa 3. [IpousBoacTBo
u xumus propa. 4. [IpousBonacTBo u xumus xjmopa. 5. [IpousBoacTBo u xumusi Opoma.
6.1TponsBoacTBO M xumus iona. 7. IIpousBoactBo 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.
[IpousBoacTBO 1 xuMus Mblbsaka. 14. [IponsBoacTBo u xumus yriaepoaa. 15. [IpouszBoacTBo u
xuMus kpeMHus. 16. [IpousBoactBo u xumus osioBa. 17. [Ipon3BoACTBO U XUMUA CBUHIIA. 18.
[IpousBoacTBO M XUMHMS amoMuHus. 19. [Ipon3BoACTBO U XUMUS 1IEIOYHBIX MeTauioB. 20.
[TpousBoacTBo M xumus 6epusutus. 21. [IpousBoacTBo u xumus maraus. 22. [IponsBoacTBo 1
xuMus uHKa. 23. [Ipou3BoacTBO M xumus xene3a . 24. [Ipou3BoacTBO U XUMHS Mend. 25.
[TpousBocTBO M XuMus cepedpa. 26. [IpousBoacTBo u xumus 30j0T1a. 27. XnopHas
TEXHOJIOTHSI OYMCTKH BOABL 28. [Ipon3BOCTBO M XUMHS cepHOM KUCIOThL. 29 Kopposus
MetaiuioB. 30. OCHOBHBIE KJIacChl HEOpraHudeckux coearHenuii. 31. Ctpoenue atoma u
KBaHTOBBIC ynciia.. 32. JKecTkocTh BOJEI.

33. IIpou3BOACTBO U XUMHMS IIEIOYHO3EMENbHBIX MeTallIoB. 34. BomopoaHas cBs3b. 35.
CBOJiCTBa BOJBI.

Kpumepuu popmuposanus oyenok (ouenusanus) ycmuoz2o onpoca
YCTHBIN Ompoc SABISETCS OJHUM M3 OCHOBHBIX CIOCOOOB y4€Ta 3HaHWN OOydaromerocs 1o
micturunHe «OO0IIast 1 HeopraHudeckast XUMEs». Pa3BEpHYTHIN OTBET CTYJEHTA JOIDKEH IPEICTaBIATh
co0O0# CBSI3HOE, JIOTUYECKH TTOCIIENOBATENFHOE COOOIIEHNE Ha 3a/JaHHYI0 TEMY, ITOKa3bIBaTh €0 YMEHHE
MIPUMEHSATH OIpe/eNIeHUsI.
B pesynomame ycmmnozo onpoca 3nanus, o00y4aruiezocsa OUEHUBAIOMCA MO Cledyrouiell
wKane:
3 6anna, ctaBuTCA, €IV O0YJAFOITUIACS:
1) momHO M3NaraeT U3y4YeHHBIN MaTepual, TaéT MPaBIIILHOE OIPEIEICHHOE OCHOBHBIX
TIOHSTHM;
2) oOHapyXHBaeT MOHMMaHUE MaTepruala, MOKET 000CHOBATh CBOU CYXICHUS, IPUMEHUTH
3HAHUSA Ha MPAKTUKE, TPUBECTH HEOOXOIMMBIE TPUMEPHI HE TOJILKO 10 y4eOHUKY, HO U
CaMOCTOSTEIIbHO COCTaBJICHHEIC,
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3) wu3nmaraeT MaTepuall MOCIEAOBATEILHO U MPABUIIEHO C TOYKH 3P CHUS HOPM JIMTEPATYPHOTO
SI3BIKA.
2 fanna, cTaBUTCs, €CIIM O0OyYarOIINIica AaéT OTBET, YAOBICTBOPSIOLINIA TEM K€ TPEOOBaHHSM,
41O ¥ JUIs Oasa «3», HO Tormyckaer 1-2 ommoOKu, KOTOPBIC CaM K€ HCIIPaBISIET, U 1-2 HemouéTa B
MOCJIEIOBATEILHOCTH U SI3bIKOBOM O()OPMIICHUH M3J1araeMoro.
1 6ann, ctaBuTCS, €Ciiu 00yYaroIUiics 00OHAPYKUBAET 3HAHUE U TIOHUMAHHE OCHOBHBIX
MOJIOKEHHUIM TaHHOM TEMBI, HO:
1) wu3;maraer Matepual HEMOJHO U J0MYCKAaeT HETOYHOCTH B ONPEICICHUN TTOHITUN;
2) HE yMeeT JI0CTaTOYHO IIyOOKO U J0Ka3aTeIbHO 00OCHOBATh CBOM CYXKJICHHS M TPUBECTHU
CBOU IIPUMEPHI;
3) wu3IaraeT Matepuall HEeMoCAeA0BATEILHO U JOIMYCKAET OMIUOKY B SI3BIKOBOM O(OPMIICHUU
M37IaraeMoro.
0 6annos, craBuTCs, eciiv 00yJaroIniics 0OHapy)KUBaeT He3HAHUE OONbIICH YaCcTH
COOTBETCTBYIOIIIETO pa3zena u3y4yaeMoro MaTepuala, A0MycKaeT OMUOKH B (hOpMYIHPOBKE.
banast «3», «2», «1» MOTYT CTaBUThCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32
paCCpe)IOTO‘IeHHLIﬁ BO BpEMCHHU, T.C. 3a CYMMY OTBCTOB, JaHHLIX CTYACHTOM Ha NPOTAXKCHUU 3aHATUA

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

«omauynoy (3 Oamna) - oOyJaromuics MOKa3al TIyOOKHe 3HAHUS MaTeprasa IO IMOCTaBICHHBIM
BOIPOCaM, TPAaMOTHO, JIOTHYHO €r0 W3Jaraer, CTPYKTYPHPOBAI U Jie-TAIM3UpOoBall HH(popMaIuio, n3berast
MPOCTOr0 TMOBTOPEHUsT MH(GOPMAaMK M3 TeKCTa, MH(MOpPMAIMS NpPE/A-CTaBlIeHa B NepepaboTaHHOM BHJIE.
CB00OIHO UCTIONB3YET HEOOXOIMMbIE (POPMYITBI TIPU PELICHUH 337134,

«xopoutoy (2 Oamna) - oOyJaromuMiAcs TBEPIO 3HAST MaTephal, TPAMOTHO €ro u3jaraer, He
JIOIYCKAEeT CyNIeCTBEHHBIX HETOUHOCTEH B TIpoIecce PEIICHHS 3a/1aY;

«yoosnemsopumenvroy (l6amn) - oOy-darommiics WMeeT 3HAaHUS OCHOBHOTO MarepHajia TIIo
MOCTABJICHHBIM BOMPOCaM, HO HE YCBOWJI €ro JIeTallel, JIOMyCKaeT OTACNbHbIE HETOUHOCTH TPH PEUICHUN
3ajay;

«Heyoosiemeopumenvhoy (MeHee 1 0auioB) — OOYYAIONMIACS OMMyCKaeT TPyOble OMMOKH B
OTBETE HA MOCTABIICHHBIE BOIIPOCHI U IIPH PEIICHUH 3a]1a4

Kpumepuu oyenku évinonnenus 1a60pamopusix paoom:

«omauunoy ( 4 6amna) CTaBUTCS, €CHM BBHITOTHEHBI BCE TPEeOOBAHWS K HAMMCAHHUIO W 3aIINTE
pedepaTa: obo3HaueHa mpobiemMa u 000CHOBaHA €€ aKTyallbHOCTh, CAeTaH KPATKWi aHaIHU3 Pa3IMIHbIX
TOYEK 3pEeHUs Ha paccMaTpHBaeMyl0 NpoOJIeMy M JIOTUYHO W3JI0KEHa COOCTBEHHAsl TTO3MIHS,
chopMyITHpPOBaHBI BBIBOJIBI, TEMA PACKPHITA MOJTHOCTHIO, BEIEPKAH 00BEM, COOIIOIEHBI TpeOOBaHUS K
BHEUIHEMY O(OPMIICHUIO, JaHBI NPABHJIBHBIE OTBETHI Ha JIONOJHHUTENBHBIE BOHpOCH. OOydarommiics
NPOSIBMJI WHHIIMATUBY, TBOPUYECKUH IIOIXO0J, CHOCOOHOCTh K BBHINOJHEHUIO CIOKHBIX 3aJaHHH,
OpraHu3allMOHHBIE  crocoOHocTH. OTMmedaercs CHOCOOHOCTH K MyONMYHOM  KOMMYHHUKAIWH.
JlokymeHTaus mpeacTaBieHa B cpok. [loaHocThio ohopmiieHa B COOTBETCTBHU C TPEOOBAHHSIMH

«xopouwioy (36anna) — BHITTOTHEHB OCHOBHEIE TPeOOBaHM K pedepaTy U ero 3alirTe BHITOTHEHEI,
HO TIPH 3TOM JOMYIICHBI HENOYETH. B YacTHOCTH, MMEIOTCS HETOYHOCTH B HM3JIOKEHWH MaTephaa;
OTCYTCTBYET JIOTHUECKas ITOCIIEI0BATEILHOCTh B CYXK/IGHUSAX; HE BBIIEPkKaH 00bEM pedepaTa; nmeroTcs
yrymieHust B 0OpMIICHHH; Ha JONOJHHUTEIbHBIE BOMPOCHl TPH 3aIlUTE JAHBI HEMOJIHBIE OTBETHI.
OOyuaromuiics AOCTaTOYHO IIOJTHO, HO 0€3 WHUNMATHBBL M TBOPYECKUX HAXOJIOK BBIMOIHHII
BO3JIO)KEHHBIE HAa HEro 3ajaud. JIoOKyMeHTammus NpencTaBieHa IOCTaTOYHO MOJHO W B CPOK, HO C
HEKOTOPBIMH HEIOPaOOTKaMu

«yoosnemeopumenvHoy (2 Oanna) — UMEIOTCA CYLIECTBEHHBIE OTCTYIUICHHS OT TPeOOBaHUM K
pedepupoBanuio. B yacTHOCTH, TeMa OCBellleHa JIMIIbL YaCTHYHO, JOMYIIEHB! (pakTHYeCKHe OMMOKU B
cofiep>kaHuM pedepaTa MM MIPU OTBETE Ha JOMOJHHUTEIBHBIE BOIPOCHI;, BO BPEMS 3aIIUTHl OTCYTCTBYET
BbIBoA. OOyyaromuicsl BBIIOJHWI OOJBIIYI0 YacTh BO3JIOKEHHOM Ha Hero paboTel. JlomyrieHs!
CYIIECTBEHHBIE OTCTYyIUIeHHUS. JIOKyMEHTalusl ciaHa cO 3HAYMTEIbHBIM OIo3JaHueM (Ooiee HeIenu).
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 MOpyUeHus. JIoOKyMeHTaIus He caana.

5.2. Oyenounsvie mamepuanst 015 pydescrnozo KOHmpoas. Pyoedichvlil KoHmpoab OCYIIECTRISIETCS
no Oojee WIM MEHEEe CaMOCTOATEIbHBIM pasferaM — y4eOHBIM MOIYJSIM Kypca M TPOBOAUTCA II0
OKOHUaHMHM HW3y4YEHHsS MaTepuayia MOAYJsS B 3apaHec yCTaHOBICHHOE BpeMsi. PyOeKHBIH KOHTpOIb
MIPOBOAMTCS C IIEBIO OMpE/eNICHNsI KauecTBa yCBOCHHSI MaTeprana y4eOHOro MOyIis B 11eJIoM. B TeueHue
ceMecTpa MPOBOANTCS. MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA N0 ZDAPUKY.

B xauectBe popM pyOEKHOTr0 KOHTPOJISI MOXKHO HCIIOJIB30BaTh TECTHPOBaHHUE (MMCHMEHHOE WU
KOMIIBIOTEPHOE), MPOBEACHNE KOJUIOKBUYMa WMJIM KOHTPOJIBHBIX pa0oT. BEIMoNHsAEeMbIe pabOThI JTOHKHBI
XpaHUThCA Ha Kadeape TEUeHUM YYeOHOro roja W Mo TPeOOBAHUIO NPEAOCTABIATHCA B YIIPaBIICHUE
KOHTpOJIi KadecTBa. Ha pyOeKHBIE KOHTPOJILHBIE MEPONPUSTHS PEKOMEHAYETCS BBIHOCUTH BECh
MpOrpaMMHBIN MaTepua (BCe pa3iebl) 1Mo AUCIUATUIMHE,

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

(7 OGamtoB) - craBuTcs 3a pPaOOTy, BBINOJHEHHYIO TOJHOCTHIO 0€3 OMIMOOK M HEIOYETOB;
OOydarommiicsi JIEMOHCTPUPYET 3HAHHE TEOPETUUECKOr0 M MPAKTHYECKOrO0 MaTephana Mo TeMme
npakTudeckoit padboTsl, pemreHo 100% 3amag;

(5 6amma) — craBuTcs 3a paboOTy, BBITOJHEHHYIO TOJHOCTBIO, HO TPH HAJMYWUU B HEl He Oonee
OJIHOH HerpyOo# OmMOKHM U OJHOTO Hezouera, He Ooree Tpex HenoueroB. OOydarommiicsi JeMOHCTPUPYET
3HAaHWE TEOPETUYECKOro M MPaKTHYSCKOrO Marephana MO0 TeMe IPAKTHUeCKOW padoThl, JOIycKas
HE3HAUNTENTbHBIC HETOYHOCTH TPH PEIIeHUH 3a1a4, perreHo 70% 3amaay;

(3 Gasna) — cTaBuUTCs 3a paboOTY, eciu OaKajaBp MPAaBUJIBHO BBIIOIHUII HE MeHee 2/3 Bcel paboThl
WK JIOMYCTHI He Ooliee OomHON TpyOOH OmmMOKHM W JIBYX HEIOYETOB, HE 0Oojiee OMHOW TpyOOi W OmHOU
HerpyOoli ommoOKu, He 0oJiee TpeX HErpyObIX OIIMOOK, OAHOW HErpyOoi. OOyJaroUiics 3aTPYIHACTCS C
MIPaBUIIbHON OIEHKOW MPEIOKEHHOM 33/1a4H, TaeT HEMOIHBIA OTBET, pemieHo 55% 3amaqd

(meHee 3 OGaIOB) — CTaBUTCA 3a PadOTy, €CITM YMCIIO OMMMOOK M HETOYETOB IPEBBHICHIIO HOPMY IS
OLICHKK 3 WJIM TPaBUILHO BBITOJIHEHO MeHee 2/3 Bcel paboThl. OOyUaroIIMiCS TaeT HEBEPHYIO OLCHKY
cuTtyanuy, perreno mexee 50 % 3amaq.

Kpumepuu popmuposanus oyenok no mecmosvim 3a0aHUAM:

(3 Oamma) — momydaroT oOydJaromruecss ¢ TMPaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Bemonaero 100 % mpemiokeHHbIX TECTOBBIX BOIIPOCOB;

(26amma) — momydatror oOydaromiyecs C TMPaBHJIBHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 80 —99 % ot obrmiero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momydaroT oOydaromuecs C MPaBIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Borpocsl — 60 —79% ot of1iero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amm) — momyyatoT oOydaronecs MPaBIIFHBIM KOJHYECTBOM OTBETOB HA TECTOBBIE BOIPOCKHI
— meHee 40-59 % ot obmero oobema 3a1aHHBIX TECTOBBIX BOIIPOCOB.

1.1. Ouyenounvie mamepuanvl 0151 RPOMENCYMOUHOU ammecmayuu. L{envio npomedricymounsix
ammecmayuii 0 TUCIMIUIMHE SIBJISIETCS OLICHKa KayeCTBa OCBOCHHUS AUCLHUILIMHBI 00yJIarOLIMHUCS.

[IpomexyTodynas arrectanys NpeaHa3HaueHa Uil OObEKTUBHOIO MOATBEPKACHHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3YJIbTaTOB OOYYEHHs IOCie 3aBEpLUICHHS W3y4YeHHs AMCHUIUIMHBL OCyLIeCTBISETCS B
KOHIIE CEeMEeCTpa U MPEACTABIsIET cO00M MTOrOBYIO OLICHKY 3HAHUH M0 JUCLUUIUIMHE B BUIE NPOBEICHUS
9K3aMeHa.

[IpomexyTodHas arrecTanysi MOXKET IMPOBOAUTHCS B YCTHOH, NMCbMEHHOU ¢opme, U B (opme
TectupoBaHusa. Ha npoMexxyTounyto aTrectanuio orBogurcs 10 30 6amios.

Kpumepuu popmupoganusn ouenok no npomesxncymounoi ammecmayuu:

«omauunoy» (23 GaJuIOB) — MONMYy4aoT oOyyaromuecs, KOTOpble CBOOOAHO OPUEHTHPYIOTCS B
MaTepuale U 0TBe4aroT 0e3 3arpyaHeHuid. OOydaromuiicst cioco0eH K BBITOIHEHUIO CIOXKHBIX 3alaHuH,
MIOCTAaHOBKE LieNed M BBIOOpE MyTed MX peanu3anuu. PaboTa BBIIONHEHa MOIHOCTBIO O€3 OmHOOK,
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 BBIOJIHEHUIO CIOKHBIX 33aHui. PaboTa BBINONHEHA MMOJHOCTHIO,
HO MMEIOTCS He OoJiee OJHOW HerpyOoil OmHMOKM M OJHOTO HeaoveTa, He 0ojiee TpeX HEIO0YeTOB.
JormyckaroTcst He3HaYUTEIbHBIE HETOYHOCTH TIPU PEIICHUN 3a1a4, pemeHo 70% 3amay;

«yooesremeopumenvro» (12 0amioB) — MOIY4arOT OOydarolvecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBCHBb BIIQJICHHSI MaTepuasioM. B mporiecce oTBera Ha 3K3aMEHE JOIYCKAIOTCS OLIMOKH U
3aTpyIHEHUsl MPH HM3JI0KEHWU Mmarepuana. OOydaromuiics mpaBUIBHO BBHIONHUI HE MeHee 2/3 Bcei
paboThl WK JOMYCTHII He OoJjiee OAHOM rpy0oi OmMOKHM U ABYX HEIOYETOB, HE OoJiee oJHON Ipy0oii u
ofHOH HerpyOoi ommOku, He Oojee Tpex HErpyObIXx OMIMOOK, OAHOM HerpyOod. OOyuarommuiics
3aTPYAHSIETCS C MPAaBWIBHON OIEHKOM MPEUIOKECHHOW 3a/ayd, JAeT HEMONHBIM OTBeT, pemeHo 55%
3a1ad;

«Heyooesiemeopumensro» (MeHee 12 0auioB) — MONyYarOT 00yJarOIIMecs, KOTOPBIC JOMYCKAIOT
3Ha4YMTeNbHbIe OMMOKK. OOyJaroIuiicss UMEeT JIHIb HayaJbHYIO CTelIeHb OpUEHTAIlMK B Marepuaie. B
paboTe 4ncIio OMMOOK U HEOYETOB MPEBBICHIIO HOPMY JUIS OLEHKH 3 WM TIPaBUIIBHO BBIIIOJIHEHO MEHEe
2/3 Bceit paboThl. OOy4YarONMIUICs TaeT HEBEPHYIO OLIEHKY CUTYallnu, peiieHo MmeHee 50% 3amay.

Ienvto npomexrcymounvix ammecmayuii 10 JACHUUIUIMHE SIBIISETCS OLEHKA Ka4eCTBa OCBOEHUS
JTUCITUTIINHBI 00yJarOIIAMHUCS.

Kpumepuu oyenku kauecmea 0ce0eHus OuCYUnIUHbBL

Oyenka «omauunon— om 91 oo 100 6annoe — TeopeTndeckoe conepkaHue Kypca 0CBOSHO
MOJTHOCTHIO, 06€3 TIP0OeNoB, HEOOXOAUMBbIEC IPAKTUIECKUE HABBIKA PA0OTHI C OCBOCHHBIM MaTEpHAIIOM
chopmupoBaHbl. Bee nmpexycMoTpeHHbBIE TPOrpaMMoii 00ydeHns yaeOHbIe 3aaHHUs BHITOTHEHEI,
KauecTBO MX BBITIOHEHUS OLIEHEHO YHMCIIOM 0alljioB, OMM3KUM K MakcMManbHOMY. Ha sk3ameHe cTymeHT
JIEMOHCTPUPYET IIyOOKHe 3HAHUS TPEAyCMOTPEHHOT 0 MPOrpaMMOii MaTepraia, yMeeT YeTKO,
JTAKOHWYHO U JIOTUYECKH MOCTIE0BATENFHO OTBEUATh Ha ITOCTABIICHHBIE BOIPOCH.

Oyenka «xopoutoy —om 81 0o 90 6annoe — reopeTUIecKoe copepkaHne Kypca OCBOCHO,
HEO0OXOIMMBIC TIPAKTUICCKIE HABBIKK PAOOTHI ChOPMUPOBAHBI, BEITIOJTHEHHBIC YUCOHBIC 3aJaHIS
cofiepaT He3HauuTeNnbHbIe OmMOKU. Ha sK3aMeHe CTyeHT JeMOHCTPUPYET TBEPI0e 3HAHUSI OCHOBHOTO
(IporpaMMHOr0) MaTepraja, yMeeT YeTKO, TPaMOTHO, 0€3 CyIIeCTBEHHBIX HETOYHOCTEH OTBEYATh Ha
ITOCTaBJICHHBIE BOIIPOCHIL.

Ouyenka «yoosnemeopumenvnoy — om 61 0o 80 Hannoe — TeopeTndecKkoe coaepxKaHue Kypca
OCBOGHO HE TIOJHOCTBI0, HEOOXOAWMEIE TMPAKTHYECKWE HAaBBIKM pabOTHl CPOPMHPOBAHBI HYACTHYIHO,
BBITIOJTHEHHbIE y4eOHBbIe 3aJaHusi cojepxaT rpyOsie ommbku. Ha sk3ameHe CTymeHT AeMOHCTPUPYET
3HaHHE TOIIBKO OCHOBHOTO Marepuaja, OTBETHI COJIepXKaT HETOYHOCTH, CIab0 apryMEHTHPOBAHEI,
HapyIlleHa TI0CIeIOBATENHHOCTh H3IOKEHHUS MaTepraia

Ouyenka «neyoosnemeopumenvhoy — om 36 0o 60 6annoe — TeopeTndecKoe CojepKaHue Kypca
HE OCBOCHO, HEOOXOIMMBIE MMPAKTUYECKHE HABBIKM paboThl HE COPMHUPOBAHBI, BHIIOIHEHHBIE YIeOHBIC
3alaHus CONlepKaT rpyOble OMMOKH, JOMOTHUTENbHAS CaMOCTOATEIbHAs paboTa Hax MaTepuaioM Kypca
HE MPUBEAET K CYIIECTBEHHOMY ITOBBIIICHHIO Ka4eCTBa BBITIOHEHHs Y4eOHBIX 3amaHuii. Ha sk3ameHne
CTYIEHT IIEMOHCTPUPYET HE3HAaHWE 3HAYHMTENBHOH YacTH NPOrPaMMHOIO MaTepHhasa, CYIIeCTBEHHBIE
omuOKH B OTBETaX Ha BOIMPOCHl, HEYMEHHE OpPHUEHTHPOBAThCS B MaTepraje, He3HAHHE OCHOBHBIX
MTOHSITUHA TUCTIATUTHHEL

Taxum 06p330M, BBIITOJITHCHHUEC THUIIOBBIX 3a,£[aHHfI, NpeACTAaBJICHHBIX B pa3aciic 5 ((OHeHO‘iHBIe
Marepualibl JJisd TCKyHICro Hu py66)KHOl"O KOHTPOJIA YCIICBACMOCTHU U HpOMeXCYTOqHOﬁ aTTeCTallun»
MO3BOIIUT O00ECIEYUTh CIIOCOOHOCTh KPUTHUYCCKU OLICHUBATH NPCAIIAracMbIC BApHUAHTBI YIIPABJIICHUYCCKUX
peI_HCHI/Iﬁ nu pa3paGaTHBaTL 1 00OCHOBEIBATh NpeMIOKCHUS II0 UX COBCPIICHCTBOBAHUIO C YUYCTOM
KPpUTCPUCB COHHaHLHO-SKOHOMI/I‘IeCKOﬁ 3(1)(1)GKTI/IBHOCTI/I, PUCKOB U  BO3MOXHBIX  COLMAJIBHO-
OKOHOMHNYECCKHUX HOCHG,Z[CTBI/Iﬁ " HAITPpaBJICHO Ha q)OpMI/IPOBaHI/Ie KOMHC’TGHHHﬁ.

TunoBeie 3amanus, obecneunBatomye QopmupoBanue kommereHuuii 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 001aCTH 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
PACUETOB CBOHCTR KOMITO3UITHOHHBIX MaTepHabl K
BeIeCT 1 MATEpHANOB  C  3a]AHHBIMH ;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:;gf;ﬁ‘;piz’;
UHTEPIIPETALNIO APYTHe pyKOBOAIINE (pasoen 5.1.
pe3yIbTaToOB MaTepHalpl o THUIIOBBIC TECTOBbIC
COGCTRCHHBIX TEXHOJIOTMYECKOU 3afaHus  (pasoer
MOJrOTOBKE IMPOM3BOJICTBA 5.1);
JKCTICPUMEHTOB 1 YMeThb: aHAIM3UPOBATh TIpUMCPHBIC TCMBI
PactcTHoO- MOJIy4YeHHBIE PE3YAbTAThl U 32:;3 den 5.2);
TCOPETHHCCKUX ONPENENAT ONTHMAIBHBIC | 1pmobie OHEHOMHBIE
pabor ¢ TEXHOJIOTHYCCKHUC MaTepHabl K
MCIIOJIb30BaHHEM HapamMeTphl mporecca dK3aMeHy (pazoern
TEOPETUYECKUX npousBozacTea Biagers: 3.3.1;3.3.2;5.3.3)
OCHOB HaBbIKAaMU MPOBEACHUS

TPAAULIUOHHBIX U
HOBBIX pa3acjioB
XHUMHNHN

OKCIICPUMCHTA 110 3aJJaHHOM
MCTOOUKE

OIIK-1.3.
dopmynupyer
3aKJI0YECHUS U

3HATE:
YMmerhb: CoCcTaBIIATh
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 TIOJIO0PY | THIIOBBIC OLICHOYHBIC
¥ 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/ICHHEM COBPEMEHHBIX YETHOTo arpoca
HOPM TEXHUKH BOTECTRAMI © UCCIICIOBAHUSX KaK f;f::;eﬁicmme
0e30IMacHOCTH coOmoAICHIEM HODM MOBBIIIEHHBIX HCTOYHUKOB | 3amanus (pazoen
XHUMHYECKHI TCXHHUKH KPaTKOBPEMEHHBIX 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
71a00PATOPHBIX YCIOBUAX
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 TIONOMKCHUA | tymopere TecToBbIe
MUCBMEHHOI (hopme CTaHApTHOI hopMe (QyHKLIHOHAIBHON ;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(POPMATHBHO-

CIIPaBOYHOW  JIMTEPATYPOH,
OpPraHNU30BBIBATh CBOIO
peYEByIO JeSATEIbHOCTD
aJICKBaTHO CUTYaLUsIM

OOIIIeHNT B COOTBETCTBUU C
JUTEPATYPHOU HOPMOM

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

BBIDA3UTEIBHON  peun B
YCTHOM W NUCbMEHHOH

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‘IHI)IG MaTcpHrabl

MIPOMEXYTOUHON aTTECTALIUN»

JUIS  TEKYIIETO W PYyOSKHOTO KOHTPOJISA YCIIEBAGMOCTH U
MO3BOJIUT 00ECIIEUUTh CIOCOOHOCTh HCIIOJB30BaTh CHUCTEMY

q)YHI[aMeHTaJ'IBHI)IX XUMHWYECKUX TOHSITHI Ipu HOpOBEACHUHU XHUMHUYCCKOI'0O JSKCIICPUMCHTa C
HCIIOJIb30BaAHHEM OCHOBHBIX AaHAaJIUTHYCCKHUX MCETOJ0B C CO6J'IIOI[CHI/ICM HOPM TCXHHUKHU
0e30I1acHOCTH M 0€30IMacHOro O6paH_[CHI/I$I C XMMHYCCKHMMH Marc€puajlaMu, a TAaKXKC aHallu3y

IMOJIYYCHHBIX PE3YyJIbTaTOB

7 Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHUe M CIUIIMHBI (MOLYJIs1).

7.1. OcHOBHas JUTEpaTypa

1. Pocun U.B., Tomuna JI.JI. O6mas u Heopranuyeckas xumus. CoBpeMeHHbIN Kypc. Yueo.
nocobue s 6akanaBpos u cneruamctoB.M.: KHOPYC. -2012. 1338c.
2. Tpetpsaxos FO./]. Heoprannueckas xumus. B 3-x T. M.: «Akanemusi», 2004. T. 1- 240c, T.2. -

368c.

3. AxmeroB H.C. O6mas u Heopranndeckas xumus. M.: BILI, 2004. 743c.
4.KopxykoB M.H. O0mas u Heopranunueckas 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 ypaBHEHHUSIX peakiuil. YuebHoe nocobue
«donymeno YMO 1o K1accu4eckoMy YHUBEPCUTETCKOMY 00pa30BaHUION ISl CTY/IEHTOB.
N3n-Bo « ®EHUKCy», PoctoB —Ha Jlony, 2017 r. 350c.

7.2. lonoTHUTEIBHAS JIUTEPATYPa

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

7.3. llepuoauyeckue u3IaHus
8. XypHan HeopraHuuecKkoil XuMuu

9.Xypnan Xumusi. MeTouka npenoaaBaHus XMMHH

10.Xypnan Xumus B mKoJse
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11. Koukapos XK. A. [IpoOTOHHO-MOHHBII METO/ COCTABIEHUS YPaBHEHUI OKUCIUTEIIBHO-
BOCCTaHOBHTENbHBIX peakiuil. XKXypu. Xumus/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. KoukapoB JXX.A. YpaBHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMN:
MeTo1 TpOTOHHO-KUCIOPOAHOTO Oananca u kiaccudukanus OBP// Haya-meron. XKypH.
«Xumug B [xomney», 2007, Ne9. C.44-47.
13.KoukapoB X.A. @opMupoBaHue 3HaHUHN O peaKUsIX HOHHOTO 0OMEHa B BOJIHBIX pacTBOPAxX
// Kypu.Xumus B lllkomne. 2005, Ne10. C.16-22.
14.Kouxkapos JX.A. Peakmun noHHOT0 0OMeHa B BOJIHBIX pacTBopax // Hayd.-meto. xKypH.
«Xumus B mkone» 2007 r. Ne2. C. 35-37.
15. KoukapoB XK. A. Knaccudukaiusi OKUCIUTEITHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIl B
HEOpraHUYecKoi XuMuu. Marepuaiibl MeXyHapOAHOW Hay4-TpakK. KoH(. «IHOBallMOHHbIE
TEXHOJIOTUU B MPOU3BOJICTBE, HAyKe U 0O0pazoBanum» I'po3uslii, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchl
1.KoMIuIEeKT OMOPHBIX CXEM-KOHCIIEKTOB TI0 TEMaM: JICKTPOJUTHUECKAs TUCCOIUAIINS;
KHCJIOTBI, OCHOBaHUSsI, aM()OTEpPHBIE THIPOKCUIBI, COJIM KaK JICKTPOJIUTHI; PEAKIIMH HOHHOTO
obmena http://dissociation.nm.ru/
2.Kputepuu npoTeKkaHusi 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 .VIcTopust OTKpbITUS, PU3NUECKUE
cBOMcCTBA AeMeHTOB . http://www.n-t.org/ri/ps
5.00yyaromasi SJHUMKJIONeANs: XuMHusl . TeopeTrnueckre OCHOBHI 00Iel, HEOPraHUIECKON 1
OpraHMYeCcKON XUMUH, TECTHI, CIIPABOYHbIE MaTepUaIbl.
http://www.informika.ru/text/database/chemy/START.html
6.becniiaTHBII Kypc XUMHM . DJIEKTPOHHBIN YIeOHHK 110 OOIIeH U HEOPTraHMIECKON XUMUH:
TEOPETUYECKUE OCHOBBI, O0JIBIIOE KOJUYECTBO 3aJa4 C PEIICHUSIMU, CIIPABOYHbIE MaTepUabl,
JOMAIlTHUE 33JaHUs, PEKOMEHIAINH K 3K3aMeHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITast XuMHs. Y4eOHOE TocoOre 1Mo XUMHH, cojeprKaliee 0a30BbIi U TOTIOJTHUTEIbHBIN
MaTepual, WUTIOCTPAIlUH, CIIPAaBOYHbIE TaOJIULIbI, Pa300p peLIeHHU TUTIOBBIX 33/1a4, 3aaHUs IS
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 .Marepuainsl 10 HEOPraHUYECKON XUMUH
OCHOBHBIE KJIACCHI HEOPTraHMYECKUX COCIUHEHHI, X CBOMCTBA U CIIOCOOBI IOTyUCHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.UnTepecHbIe ONBITHI 0 XMMHUHU .MeTOIMKN POBECHHS HEKOTOPBIX APPEKTHBIX
JEMOHCTpPAIIMOHHBIX OMBITOB. http://kvaziplazmoid.narod.ru/praktika/
11.1IporpammHoe obecnieyeHne M0 XUMHHM . AHHOTUPOBAHHBIE CCBUIKM Ha CYHIECTBYIOILIUE
IporpamMMHbIe pecypchl o xuMuu. http://chemicsoft.chat.ru/
12.Xumus XaJabKoreHoB.Y4yeOHoe mocoOue 1o HeOPraHn4eCKOH XUMHH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
13.XumMuyeckuii AeMOHCTPAMOHHBIN IKCIIEPUMEHT: 0aHK JaHHBIX. TemaTnueckas
KOJUIEKIUS CChUJIOK HAa OPUTHHATIbHBIE KYpHAJIbHbBIE CTaThH U KHUTH.
http://www.urc.ac.ru:8002/Universities/ CSPI/chem/Home.html
14. Heoprannueckas xumusi. BuneoonsiTel B Enunoit komnekuuu LIOP  http://school-
collection.edu.ru/collection/chemistry/
15. OcHOBBI XUMUU: NEKTPOHHBINA yueOHUK .http:/www.hemi.nsu.ru
16. DnexkTpoHHast 6MOMHOTeKa yueOHBIX MaTepHuasIoB Mo XuMuu Ha noptane Chemnet
http://www.chem.msu.su/ras/elibrary/
17. WebElements: onnaiiH-clipaBOYHUK XUMHUYECKUX 3eMeHTOB .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
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19. Knaccuduxarms xumudeckux peakmuii. http://classchem.narod.ru

20. Kypc xumMuu Ha cepBepe OeCIIaTHOTO AUCTAHIIMOHHOTO 00pa30BaHMs
http://www.anriintern.com/chemistry/
21. Ilepuoamueckuii 3akon .M. MenneneeBa u ctpoenue 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. CoBpemeHHbIe TpodeccnoHaIbHbIe 0a3bl JAHHBIX (B TOM YHCIIE MEXTyHAPOIHBIC
pedepaTrBHbIC 0a3bl TaHHBIX HAYYHBIX U3/aHUI) 1 HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOPbIM o0ecnieyeH Aoctyn noan3oBareasam KbBI'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 J10
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 | OuOnuoTeka 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.
HaMMEHOBaHUU
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
W3J1aTEJIbCTB 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 TI0
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 poccuickux 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 [Tu Op | [lonnslil noctyn
«IPRbooks» | myOnukanui, B T.4.: kshop.ru/ Menua» (peructpanus
19071 — yueOHBIX (r. CaparoB) no [P-anpecam
n3aHui, 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.
HEPUOTUUECKUX 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 OMONMHOTEKA 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
ramuei)



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 NPOZDAMMHOE 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. Auntunnaruar 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 O0J151 UHBAIUOO06 U JIUY C OCPAHUYECHHbIMU
6O03MOMNCHOCMAMU 300p08b}l

JIJIs CTYZICHTOB ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS CO3JIaHBI CIICITHATBHBIE
YCIIOBHS JUTS TTOJTydeHUsT 00pa3oBaHus. B Mensx JOCTYITHOCTH TOTyYCHHS BBICIIIETO
oOpa3oBaHUs 10 00pa30BaATEIHLHBIM MPOTrPAMMAaM WHBAIHIAMH U JIMIIAMHU C OTPaHUICHHBIMHU
BO3MOXHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00OECIIeYnBaETC:

1. AnbrepHaTuBHAs BepCcHs OPUITMATBHOTO caiiTa B ceTH «IHTepHEeT» M1 C1ab0BUISIIINX;

2. JIns vHBAIMIOB C HAPYIICHUSIMU 3peHus (c1aboBUIAIINE, CIETIBIC) - IPUCYTCTBUE
ACCUCTEHTA, OKA3bIBAIOIIETO 00yYaIOIMEeMYyCsi HEOOXO0IUMYIO TTIOMOIIIb, TyOTHPOBAaHUE BCIYX
CIpaBOYHON MHGOPMAIIUU O PaCTIUCaHUU YUeOHBIX 3aHATUIN; HaJU4Ke CPEICTB AJISl YCUIICHUS
OCTaTOYHOTO 3pEHUsI, OpalJIeBCKO KOMIBIOTEPHON TEXHUKH, BUACOYBEIUIUTEIICH, TPOrpaMM
HEBU3YaJIbHOTO JOCTYIa K HH(OpPMAaLMU, TPOrpaMM-CHHTE3aTOPOB PEUH U APYTUX TEXHUYECKUX
CPEICTB MpUeMa-nepenaun yueOHoi nHdopManuu B JOCTYIHBIX GopMax JUisl CTYAEHTOB C
HapyIICHUSIMU 3PECHUS;

3.1t ”HBaNMUOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS IO CIYXY
(cmabocnplmaiiye, Tyxue) —3BYKOyCUIIUBAIOLIAs anmapaTypa, MyJIbTUMEIUITHbIe CPEICTBA U
Jpyrue TeXHUYECKUE CpecTBa MpuemMa-nepeaaun yueoHon nadpopManuu B JO0CTYIHBIX popMax;
4. J1nst ”HBAJIMOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI, UMEIONINX HApYILICHUS
OTIOPHO-ABUTaTEIBHOTO anmnapara, Co3JaHbl MaTepUaIbHO-TEXHUUECKUE YCIOBHS
obecrnevynBaroIre BO3MOXHOCTh OECIPENSITCTBEHHOTO JOCTYIa 00y4YalouIuXxcs B yueOHbIe
MOMEILIEeHHUs, O0BEKTY MUTAHMUSI, TYaJETHBIC U APYrUe MOMEIICHUSI YHUBEPCUTETA, a TAKKe
npeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX (HAJMYKUE PACIIUPEHHBIX ABEPHBIX TPOEMOB, MOPYUHEN
U APYTUX MPUCTIOCOOIEHU).

OOyyaromuecs U3 YUCIa JHI] ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbSI
obecrneveHbl IIEKTPOHHBIMHE 00pa30BaTeIbHBIMU pecypcamMu B (hopMax, alanTHPOBAHHBIX K
OTPaHUUYEHUSM UX 3/I0POBBSI.

OOyyaromuMcs ¢ OTpaHMYEHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI  MPEIOCTABISIOTCS
crenranbHble Y4eOHHMKM U YydeOHble mocoOus, WHas ydeOHas JuTeparypa, CHelHallbHbIE
TEXHUYECKHUE CpeAcTBa OOy4YeHHS KOJUIGKTMBHOTO M HMHAWBHIYaJbHOTO TMOJIb30BaHMUS,
MPEeIOCTaBICHUE  YCIYr  acCUCTeHTa  (NMOMOIIHWKA),  OKAa3bIBAIOIIETO  OOydJaroluMCs
HEOOXOUMYI0  TEXHMYECKYI0 TOMOIb, a TakXke YCIYyTH CYpAONEPEBOMYMKOB |
TU(DIOCYPIOTIEPEBOTIYUKOB.

a) s C1a00BHIAIIHX:

- Ha DJK3aMEHE NPUCYTCTBYET AaCCHUCTEHT, OKA3bIBAIOIIHUNA CTYAEHTY HEO0OXOJIUMYIO
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TCXHUYCCKYKO IMOMOIIb € Y4YC€TOM MHIAWBUAYaJIbHBIX OCO6CHH0CT€I\/JI (OH IIOMOTa€T 3aHATb
pa60qee MCCTO, IEPCABUTATLCA, TPOYUTATh U O(i)OpMI/ITB 3aJaHuC, B TOM YHCJIC 3aIlUChIBadA IO
JTUKTOBKY);

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

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

- INCBMCHHBIC 3aJJaH1sI BBIIIOJIHAIOTCA Ha 6YMaF€, HAaAUKTOBBIBAIOTCA aCCUCTCHTY,

- o0ecrieunBaeTCsl MHANBHyaIbHOE paBHOMEpPHOE ocBereHne He menee 300 Jokc;

- CTYACHTY IJid BbLIIIOJHCHHA 3aJaHusA IIPpU H€O6XOILI/IMOCTI/I MMpeaAOoCTaBIACTCA
YBEJIMUHUBAIOIIIEE YCTPOKCTBO;

B) JUIS TJIyXUX U €1a0O0CIIBIIIANTINX:

- Ha 3a4yere/PK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIMHA  CTYJCHTY
HEO0OXO0IMMYI0 TEXHUYECKYIO TIOMOLIb C YYETOM MHAMBHUIYAJIbHBIX 0COOEHHOCTEN (OH MOMOTaeT
3aHATH pa60qee MCCTO, NEpEABUIATbHCA, NPOUUTATL H O(l)OpMI/ITI) 3aJlaHuC, B TOM 4YHUCJIIC
3aMnuchIBas MO/l AUKTOBKY);

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

- o0ecrmeunBaeTcss HalWMYWe 3BYKOYCWIMBAIOMIEH ammapaTypbl KOJUICKTHBHOTO
MOJIb30BAHMSI, TPH HEOOXOAMMOCTH TIOCTYIAIOIIMM TIPEAOCTABISETCS 3BYKOYCHIMBAIOIIAS
arrmaparypa "HANBUAYaJIbHOTO IMOJIb30BAHUSA;

- T10 JKEJIAHUIO CTYJICHTa DK3aMEH MOXKET IIPOBOJMTHCS B TIHCEMEHHOH (opme;

,21) g Jig € HAapYIICHHUAMHU  OIIOPHO-ABUTATCIIBHOTO  aIlliapara (TSI)KGJ'IBIMI/I
HapyIICHUSIMH JIBUTATEeNbHBIX (QYHKIMI BEPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):

- THCHMEHHBIC 3aJaHHs BBHITIOJIHSIOTCS Ha KOMIIBIOTEPE CO CIeHHAM3UPOBAHHBIM
MIPOTPaMMHBEIM 00eCTIeUeHHEM MITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA DK3aMEH MPOBOMTCS B YCTHOH Gopme.

7.5.MeToanyeckue yKazaHus K JJa00OpPaTOPHbIM 3aHATHAM
1.Kouxkapos XK.A. , Ksapos A.A.JlabopaTopHbie pabOTHI 10 0OIIEH U HEOPTraHUIECKON XUMUH. —
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33c.
4.Koukapos XK.A. JlabopaTopusrii mpaktukyM. Yacts 2. Heopran. Xumus. Hanpuuk, 2004r, 36¢.
5.Koukapos XK. A. Jlaboparopuslit mpaktukym. Obmas xumus . Hanpuuk, 2002r. 50c.
6. Koukapos XK.A., UepkecoB b.X. P-anementsl VIA-rpynmnsl [lepuoanueckoil cuctemsl
H.M.Mennenees, KbI'Y, Hanbuuk, 2005 r ,46c¢.
7. Koukapos K.A., UepkecoB b.X. P-anementsl VIIA-rpynmns! [lepuoanueckoii cucteMsl
H.M.Menneneea KbI'Y, Hanpunk, 2006 r, 35c.
8. Koukapos X.A.Peaknuu nonHoro ooMeHa B BoAHbIX pacTBopax. Hanpuuk, KBI'Y, 2005, 60c.
9. Koukapos ’K.A.Peakiiuu KMCIOT 1 OCHOBaHUW B HEOPTAHUYECKOW XUMUHU C TO3ULIUN TEOPHUU
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.
10. Koukapos JK.A. DnekTpoaun3 pacTBOPOB U PACIUIABOB COJIEN U OKUCIUTEIBHO-
BoccTtaHoBUTenbHble peakiuu. KBI'Y, Hanpuuk, 2010 . 46¢.
11. Koukapos XX.A., Kapos JK.A. MeTtoauueckne ykazaHus 10 COCTaBJIeHUIO ypaBHeHuit OBP
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12. Kapos A.A. , Koukapos X.A. O0mias u Heopranudeckas xuMus. Met. ykazanus. 13.
KbI'Y, Hanmpuuk, 2011 . 55¢.
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Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvt «Odujaa u Heopzanuyeckasn
Xumuay 01a odoyuarouuxcs

Henp kypca «OOmass um HeOpraHuyeckas XUMHS» - TIOJATOTOBKA OOYYarouIuxcs,
o0JaaromuX 3HAaHUSIMU B 00JIACTH OLICHKH PUCKA, YIIPABJICHHS PUCKaMU (DMHAHCOBBIX aKTHBOB,
BbIOOpa A()()EKTUBHBIX YNPABICHYECKHX PpEHICHWH, KPUTHYECKOW OIEHKA BapUaHTOB
YIPaBJICHUYECKUX PEIICHUH, pacueTa PUCKOB U BOBMOXKHBIX MOCJIEICTBUI

[Ipuctynas kK M3y4eHUIO MUCIUILUIMHBI, 00ydJaromeMycs HEOOXOJIMMO O3HAKOMHUTBCS C
TEeMAaTHYECKUM TUTAHOM 3aHSTHH, CIIMCKOM PEKOMEHJIOBAHHOW y4deOHOU mutepatypbl. Cremyer
VSICHUTBH TIOCJIEAOBATEILHOCTh BBHITIOJIHCHUS] MHAUBUAYATBHBIX YUE€OHBIX 3a/IaHUM, 3aHECTH B
CBOIO pabodYyl0 TeTpajb TEMbl W CPOKHU TPOBEIACHUS CEMHHAPOB, HAMHCAHUS YUEOHBIX H
TBOpYECKUX paboT. [lpu wu3ydeHWUW AUCHUIUIMHBI OOy4YaroImIMeCs BBITIOJHSAIOT CIIEIYIOIINE
3a/IaHUsl: U3Y4al0T PEKOMEH/IOBAHHYIO YU€OHYIO W HAYYHYIO JIUTEPATYpPY; MUIITYT KOHTPOJIbHbBIE
paboThl, TOTOBSAT JOKJIAABl M COOOIIEHWUS K TPAKTUYECKUM 3aHSITHSM; BBITIOJHSIIOT
CaMOCTOSITEJIbHBIC TBOPYECKHE Pa0OTHI, y4aCTBYIOT B BBITIOJHEHUW TMPAKTHUECKUX 3aJIaHUMN.
YpoBeHb U riayOnHa yCBOCHHS TUCIMIUIMHBI 3aBUCST OT aKTUBHOW M CUCTEMATHYECKON paboThI
Ha JICKOUSX, W3YYCHHs PEKOMEHIOBAHHOW JUTEPATyphl, BBITIOJHEHUS KOHTPOJIHHBIX
MHUCBMEHHBIX 3aJIaHUH

Kypc wm3yuaercs Ha JEKIUAX, CEMUHApaxX, MPU CaMOCTOSTEILHOM W WHAMBUAYATHHOU
pabote oOyuaromuxcsi. OOydarmuics Uisi TOJHOTO OCBOSHHS MaTepuajia JOJDKEH He
MPOITyCKaTh 3aHATHA M AaKTUBHO y4acTBOBAaTh B yueOHOM mpoliecce. JIekuuu BKIIOYAIOT BCE
TEMbl U OCHOBHBIE BOMIPOCHl TEOPHUM U TNPAKTUKH cTpaxoBaHus. [lns MakcuManbHOU
3¢ ()EeKTUBHOCTH U3Y4YeHHs] HEOOXOJMMO TIOCTOSSHHO BECTH KOHCHEKT JICKIUH, 3HATh
PEKOMEHAYEMYIO TpernoaBaTesieM JIMTEPATypy, MO3BOJIAIONIYIO JOMOJIHUTH 3HAHUS W JIydlle
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITUSM.

B cootBerctBUM ¢ y4eOHBIM IIJJAHOM Ha KaXAYyI0 TEMY BBIIEICHO HEoOXOoauMoe
KOJIMYECTBO YaCOB MPAKTUYECKUX 3aHATUI, KOTOPbIE MMPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMHU,
PEKOMEHJIOBAHHBIMM K U3YYEHHUIO 110 OmpefeieHHbIM TeMaM. OOydaromuecss JOJIKHbBI
PErYISIpHO TOTOBUTHCA K CEMHUHAPCKUM 3aHATHUSIM U Y4acTBOBATh B 00CYX1eHUHU Bompocos. [Ipu
MOATOTOBKE K 3aHATHAM CJIEIyeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIMI M PEKOMEHI0OBaHHOU
mutepatypoil. Temarnueckuil MmjaaH AUCHUILIIMHBI, y4€OHO-METOINYECKUE MaTepHalbl, a TaKKe
CIHUCOK PEKOMEHJ0BAHHOM UTepaTyphl MPUBEACHBI B paboueii mporpamme

B xome wu3yuyeHHS MUCHUIUIMHBI OOYyYarolIMiicss KMMeEeT BO3MOKHOCTh IOATOTOBUTH
pedepar no BeIOpaHHO U3 npeanoxkeHHoro B Paboueli nporpammMe crricka teme. Beictymienue
C JOKIamoM 1o pedepaTy B Ipymime OpOBOAUTCA B GopMe Mpe3eHTAUU C HCIOJIb30BAHUEM
MYJIBTUMEIUNHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padoome HA0 KOHCHEKMOM 80 8PeMsA NPOBEOECHUS IeKYUU

B nmpouecce JEKIMOHHBIX 3aHATHI 1eIecoo0pa3HO KOHCIEKTUPOBATh  y4eOHBIN
Matepuan. JlJig 3Toro UCHONB3YIOTCS 00IMe U YTBEPIAUBIINECS B MPAKTUKE MpaBUia, U MIPUEMbI
KOHCIIEKTHPOBAHUS JICKITUH:

KoncnektupoBanue JeKIui BENETCA B CIELMAIBHO OTBEACHHOW ISl 3TOrO TETPAJH,
KOKJbIA JIMCT KOTOPOM JIOJDKEH UMETh TMOJs, Ha KOTOPBIX [JENAlTC TOMETKUH U3
PEKOMEH/IOBAHHOW JIUTEPATYPHI, JOMOJHAIOIIME MaTepuan NpOCIyIIaHHOW JIEKIUH, a Takke
MOAYEPKUBAIOITHE 0COOYIO BAXKHOCTh T€X HIIM MHBIX TEOPETUUYECKUX MOJIOKESHUN.

[lenecooOpa3HO 3amuChIBaTh TEMY U ILJIaH JICKIHH, pEKOMEHAYEMYIO JINTEPATYPy K TEME.
3anucu pas3AesioB JIEKUMU JOJDKHBI UMETh 3arojIOBKH, MOA3arojOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUS Pa3/IeNiOB, BBIBOJIOB, ONPEICICHHUI, OCHOBHBIX UAEH MOMXHO MCIOJb30BaTh LBETHHIE
KapaHaaly 1 GIoMacTepsl.

HazBanHble B NEKIUU CCHUTKHA HA MIEPBOMCTOYHUKH HAJI0 TIOMETUTH Ha MOJISIX, YTOOBI IPH
CaMOCTOSITENIbHOM paboTe HAWTH W BOUCAaTh UX. B KOHCHEKTE JJOCIOBHO 3aMUCHIBAIOTCS
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OTIpesieNieHus] TOHATHH, KaTeropuid W 3akoHOB. OcTajabHOE JOKHO OBITH 3alCAHO CBOMMH
CJIOBaMH.
Kaxnomy cryneHTy HeoOXoauMo BbIpadOTaTh M HCHOJB30BaTh  JOIYCTHUMBIE
COKpaIleHusi HanboJiee pacpoCTPAaHEHHBIX TEPMHHOB M TOHATHH.
Memoouueckue pekomenoayuu no nOO020mMoeKe K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKHE) 3aHATHS — COCTaBHas dYacTb Y4eOHOTo Ipolecca,
rpynmnoBas ¢opMma 3aHATUH IOpPU aKTUBHOM Y4acTUU CTyJAeHTOB. IIpakTuyeckue 3aHATUSA
CIIOCOOCTBYIOT YIiyOJI€HHOMY H3y4eHUIO HamboJiee CIOXKHBIX MpoOJIeM HAyKH W CIyXKar
OCHOBHOHM (hOpMOH TIOJBENEHHS] HMTOTOB CAMOCTOSITENBHON paboThl oOywaromuxcs. Llembio
MPaKTUYECKUX 3aHATHM sBJISETCA YIIyOJEHHME U 3aKpEIUICHHE TEOPEeTUYECKUX 3HaHU,
MOJTy4EHHBIX 00yJaroIUMUCS Ha JISKIHSIX U B TPOIIECCE CAMOCTOSTEILHOTO U3YyUCHUS YIeOHOTO
Marepuana, a, CJIeJ0BaTelbHO, GOPMHUPOBAHNE Y HUX OTIPE/ICTICHHBIX YMEHUIN U HABBIKOB.

B X0A€ IMOATOTOBKHM K CEMHHAPCKOMY 3aHATUIO HGO6XOI[I/IMO MMpOYNTaThb KOHCIICKT
JICKOWH, HU3YYUTH OCHOBHYIO JIMTCPATYpPy, O3HAKOMHUTHCA C I[OHOHHHTGHBHOﬁ HHTCpaTypOﬁ,
BBIIIOJTHUTE  BBIJAHHBIC TIPCHOJAABATCIIEM  IMPAKTHYCCKUC  3aJlaHUA. HpI/I 9TOM  Y4YCCTb
PEeKOMEHIallUKM TIperojaBaTess U TpeOoBaHUs Tporpammbl. JlopabaTbiBaTh CBOM KOHCHEKT
JICKIIMH, JieTIasi B HEM COOTBETCTBYIOIINE 3aITUCH U3 JIUTEPATYPHI.

KemarenbHo npu IIOATOTOBKE K MPAKTUYICCKUM 3aHATUAM 110 AUCILIUITIINHEC
OJHOBPEMEHHO MCIIOJB30BATh HECKOJIBKO HCTOYHHUKOB, PACKPBIBAIOIIUX 3a1aHHBIC BOITIPOCHI.

Ha mnpaktudecknx 3aHATHAX OOydYaroOlIMecs ydaTcsli TPaAaMOTHO H3Jarath IMpOOJIEMBI,
CBOOOJTHO BBICKA3bIBaTh CBOM MBICIH U CYXACHHS, PACCMATPUBAIOT CUTYaIlMH, CTIOCOOCTBYIOIIIHE
pa3BUTHIO TIpodeccCHoHaNbHON KoMmeTeHTHOCTH. CleayeT MMETh B BUIY, YTO IMOJATOTOBKA K
MPAKTUUYECKOMY 3aHITHIO 3aBUCUT OT (OpPMBI, MecTa MPOBEICHUS CEMHHApa, KOHKPETHBIX
3aJIaHUK ¥ TIOPYYECHHU. ITO MOKET OBITh HallMCAaHUE JTOKJIaza, 3cce, pedepara (¢ mocneayronmum
UX 00CYXKJIEHHEM ), KOJUIOKBHUYM.

Memoouueckue peKomeHOAyUU NO OPZAHU3AUUU CAMOCHMOAMENbHOU PAdOmbl

CamocrostensHas pabota (mo B.U. Jlamio «camMoCTOATENbHBIN — YEIOBEK, MMEIOIIHI
CBOU TBEpbIC YOCKICHUS») OCYIIECTBISAETCS IPH BceX popMax oOydeHHs: OUHON U 3a0UHOM.

CamocTtosarenbHas paboTa 00ydarolUXCsl - CHOCOO AaKTHUBHOTO, LeJeHANpPaBICHHOIO
MPUOOpPETEHUs CTYIEHTOM HOBBIX JUISl HETO 3HAHUN M yMEHUM 0e3 HemoCPeCTBEHHOTO y4acTUs
B 3TOM IIpoliecca npenogasaresneil. [loBbllieHre posik cCaMOCTOSITENFHONU pabOThl 00yYarOIINXCS
MIPY MPOBEICHUU PA3JIUYHBIX BUIOB YUEOHBIX 3aHATUN MPEAIOJIaraer:

— ONTUMHU3ALHIO METOJIOB OOYy4YeHHs, BHEJpEHHWE B Y4eOHBIM MPOLECC HOBBIX
TEXHOJIOTUH 00Yy4eHHs, MOBBIIIAIONIMX MPOU3BOAUTEIBHOCTh TpPYy/a MpEnojaBaress, akTUBHOE
MCI0JIb30BaHNE MH(POPMAIIMOHHBIX TEXHOJOTHH, TO3BOJIAIOMIUX oOyJaronemMycs B yao0HOe At
HEro BpeMs 0CBauBaTh y4eOHBIN MaTepuan,

—  IIHUPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJAWKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIEA0BATEIbCKOM
paboTel 00y4arOUINXCS, MOCKOJIbKY MMEHHO 3TH BHIbI y4eOHOW pabOThl B MEPBYIO OUYEpelb
TOTOBAT O0YYAIOMINXCS K CAMOCTOSTEIIbHOMY BBITIOJIHEHUIO TPO(ECCHOHAIBHBIX 33/1a4;

—  MOJICPHM3AIMIO CHUCTEMBl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJI’KHA MOBBINIATE POJIb CTYJCHTA B MOA00pE MaTepuaa, MOUCKe MyTel peleHus 3aaad.

CamoctosarenbHass paboTa MPUBOAUT CTYACHTA K TIOJYYEHUIO HOBOTO 3HAHMS,
VIOPSAOYEHUIO U YIIyOJICHUI0  HMMEIOIIUXCS  3HaHWM, (OPMUPOBAHUIO Y  HETO
npodeccroHabHBIX HABBIKOB U YMEeHUN. CaMOCTOsATeIbHAsI pab0oTa BBIMOIHSET P QYHKITHI:

—  pa3BUBAIOLIYIO;

—  n“H(pOPMAIIMOHHO-00Yy4aIOIIYI0;

—  OPHUEHTHPYIOIIYIO U CTUMYIHPYIOIIYIO;

—  BOCTHTHIBAIOIIYIO;

—  HCCIIEZ0BATENbCKYIO.

B pamkax kypca BBIIOJHSIOTCS CIEAYIOIINE BHIBI CAMOCTOATEIHHON PabOTHI:
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1. TlpopaboTrka ydeOHOro Marepuasna (MO KOHCIIEKTaM, Yy4eOHOW U HaydyHOU
JIuTeparype);

2. BrinonHenue pa3HOYpOBHEBBIX 33/1a4 U 3aaHUI;

3. PaboTa ¢ TecTamu 1 BOIpOCaMH JIJIsi CAMOIIPOBEPKH;

4. BrlnogHeHHE UTOTOBOW KOHTPOJIHHOM PaObOTHI.

CrynmeHTaM peKOMEH]IyeTCsl C CaMOTro HaJalla OCBOSHUS Kypca padoTaTth ¢ JIUTepaTypoi u
npeiaraeMbIMH 33IaHUSIMA B ()OpMeE TIOJITOTOBKH K OYEPEIHOMY ayJAUTOPHOMY 3aHATHIO. [Ipn
3TOM AaKTYAJM3HPYIOTCS MMCIOIIMECS 3HAHMS, a TaKXkKe co3JaeTcs 0aza JUisi YCBOCHHS HOBOTO
MaTepHasa, BOSHHKAIOT BOIMPOCH], OTBETHI HA KOTOPHIE CTYACHT MOJIy4aeT B ayJUTOPHH.

Heob6xomuMo OTMETHTB, YTO HEKOTOPBIC 3a@aHUsl IS CAMOCTOSITEILHOW pPadOThI TI0
KypCy UMCIOT OIpeNecHHyIo creruduky. [Ipy ocBoeHHH Kypca CTYIACHT MOXKET IOJIb30BaThCS
OnOMMOTEKON By3a, KOTOpas B IOJHOW Mepe oOecrieyeHa COOTBETCTBYIONIEH JIMTEPATYpPOH.
3HAYUTENBHYIO ITOMOIIb B MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh WMEIONIHICS B
y4e0HO-METOAMYECKOM KOMIUIEKCE KPATKUH KOHCIEKT JIeKIuid. OH e MOXET HCIIOJIb30BaThCs U
JUTSL 3aKPETJICHHS TOJYYCHHOTO B ayqUTOpUHU Marepraia. CaMocTosiTebHas padoTa CTYJACHTOB
MpeIyCMOTPeHa YYeOHBIM ITUTAHOM W BBITIONHSCTCS B OOSI3aTCIILHOM TMOPSIIKE. 3aTaHus
MIPEIOKEHBI TI0 KXKJAOW U3ydaeMOW TeMe M MOTYT TOTOBHUTHCS WHIWBHIYaTbHO WM B TPYIIIIC.
[To HEOOXOAMMOCTH CTYACHT MOXET oOpamaThCcs 3a KOHCYIbTAMEH K TIPEroaaBaTelIio.
BrImostHeHWe 3a1aHAI KOHTPOJIMPYETCS ¥ OIIEHUBACTCS TIPETIoIaBaTelieM.

JUJIs  yCHENIHOTO CaMOCTOSITENILHOTO HW3YYCHHUsS MaTepuaiga CETrOJHsS HCIOJb3YIOTCS
pa3IUYHbBIE CPEACTBA OOYYCHHS, CPEeIU KOTOPBIX 0C000€ MECTO 3aHMMAIOT WH()OpPMAIMOHHBIC
TEXHOJIOTHU PA3HOTO YPOBHSI M HANPaBIECHHOCTH: JJICKTPOHHBIC YUYECOHHKH W KYPCHI JICKITUH,
0a3bl TECTOBBIX 3aJIaHUN M 3aJad. DJICKTPOHHBIA YYEOHHMK MpECTaBIsSET cCOOOM MporpaMMHOE
CPEICTBO, MO3BOJISIONIEEe MPEACTaBUTh AJIS U3YUEHUs TEOPETUUYECKHIl MaTepuan, OpraHu30BaTh
anpoOupoBaHe, TPEHAXK M CAMOCTOATEIBHYIO TBOPUYECKYIO paboTy, MOMOrarouiee CTyJeHTaM U
MIPernoJaBaTeNi0 OLEHUTh YPOBEHb 3HAHMN B OMpEIENIEHHON TeMaThKe, a TakkKe cojepialiee
HEOOXOUMYIO CIPAaBOYHYIO MH(POpMANHIO. DJIEKTPOHHBIA YYeOHUK MOXKET HMHTETPUPOBATh B
cebe BO3MOXKHOCTH Pa3IUYHBIX [EJAarOrMYecKUX MPOTrPaMMHBIX CPEJCTB: 0Oy4aroumx
MPOrpaMM, CIIPABOYHHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIHUPYIOLIUX IPOTPAMM.

Jlyig ycreniHoi opraHu3aliii CaMOCTOSITEIbHOM paboOThl BCe aKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelibHbIE pecypchbl B ceTu VIHTepHEeT: cHCTeMbl TECTUPOBAaHUS IO
pa3IMYHBIM  O0JIaCTSM, BUPTyaJbHbIE JIEKIUHU, JAOOpaTOpUH, MPH OSTOM IOJb30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp W MOJKIIoYeHHe K VHTepHeTy Iuisi TOro, 4yToObl CBSI3aThCS C
MIpernoiaBaTesieM, peliaTh BEIUMCIUTEIbHBIC 3a7]aud U MoJIydaTh 3HaHus. Vcnonb3oBaHue cere
YCUITUBAET POJIb CaMOCTOSATEIBHON pPa0OThI CTYyAEHTAa M TO3BOJSET KapAUHAIBHBIM 00pa3oM
W3MEHHUTh METOJIMKY MPENOIaBaHus.

CTyzneHT MOKeT MoJy4aTh BCE 3aJaHUs M METOJMYECKHE YKa3aHUs 4epe3 CepBep, UTo
JaeT eMy BO3MOXHOCTb IPUBECTH B COOTBETCTBUE JTMUYHBIE BO3MOXXHOCTU C HEOOXOIUMBIMH TSI
BBITIOJIHEHUST paboT Tpynos3arpatamu. CTYIEHT UMEET BO3MOXHOCTH BBINOIHATH paboTy Ioma
WM B ayUTOpUU. bolblioe BocnuTaTebHOE U 00pa30BaTeIbHOE 3HAUYCHUE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTyAeHTa UMEEeT CaMOKOHTPOJb. CaMOKOHTPOJIb BO3OYKIAeT U MOAICPKUBACT
BHMMAaHHE M HWHTEpPEC, MOBBINIAET AKTHUBHOCTh MaMATH M MBIIIJICHUS, TO3BOJIAET CTYACHTY
CBOEBPEMEHHO OOHApYXHUTh W YCTPAHUTh JOMYIICHHbIE OIIMOKU M HEIOCTATKH, OOBHEKTUBHO
OTIpEJICIUTh YPOBEHb CBOMX 3HAHWI, MpakTUdeckux yMeHud. CaMoe JOCTYMHOE M IPOCTOE
CPEICTBO CAaMOKOHTPOJIS C MPpUMEHEHUEM MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH -
3TO psifl TECTOB «On-line», KOTOpbIE MO3BOISIOT B PEXKUME PEATbHOTO BPEMEHH OIPENICTUTh CBOM
YpOBEHb BIAJICHUS TPEIMETHBIM MAaTepHUajoM, BBISIBUTH CBOM OHIMOKHM U  TOJIYYHUThH
PEKOMEHAAIINN TI0 CAMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no papome c 1umepamypoi

Bcro nureparypy MOKHO pa3fenuTh HAa Y4EOHHKH U y4eOHbIE TTOCOOMS, OpUTHHATHHBIE

HayyHble MOHOTpaduYecKrue UCTOYHUKHU, HAydHbIe MyONHUKAIMKU B Mepuoandeckoi meyatu. 13
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HUX MOXKHO BBIICIUTH JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYI0), IOINOJHUTEIbHYI0 H
JTUTEpaTypy JUisl yriIyOJICHHOTO U3Y4eHUs TUCIIUILIIMHEI.

W3yueHne IUCHMIUIMHBI CIEAYeT HAaYMHATh C y4eOHUKA, TMOCKOJIbKY Y4YeOHHUK — 3TO
KHWra, B KOTOPOW H3JIO)KEHBI OCHOBBI HAy4yHBIX 3HAHUW 10 OIPENEICHHOMY IpPEAMETY B
COOTBETCTBUHU C LIETSAMH U 3a/1la4aMU 00y4€HHUsl, yCTaHOBJICHHBIMU POTPAMMOM.

[Ipu pabote ¢ muTeparypoil HEOOXOAUMO YYUTHIBATH, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUSI, U KaXIbIH U3 HUX UCIOJIB3YETCS Ha ONPEAEICHHBIX 3TallaX OCBOEHUS MaTepuaa.

IIpeosapumenbroe YTE€HNE HANPABIIEHO HA BBISIBICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U IIOMCK HUX 3HA4CHUS B CIPABOYHOM JMTepaType. B 4YacTHOCTH, IpU YTEHUM YKA3aHHOU
JTUTEpaTypbl HEOOXO0IMMO MOIPOOHEUIITM 00pa30M aHAIU3UPOBATH MOHATHUSA.

Cke03H0e umenue peAnonaraeT NpoYTEeHUE MaTepruaga OT Hadana 10 KoHma. CKBO3HOE
YTEHHUE JIMUTEpPaTypbl M3 IPUBEIECHHOTO CIHCKA JA€T BO3MOXXHOCTh CTYAEHTY c(opMHpOBaTh
CBOJI OCHOBHBIX MTOHATUH U3 N3y4aeMOM 001acTu U CBOOOIHO BJIAJETh UMH.

Buvibopounoe — Ha060pOT, UMEET LIEIbI0 TIOUCK U 0OTOOp Marepuana. B pamkax naHHOTro
Kypca BBIOOpOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJIEPIKaHUs Kypca, TOJKHO MCIOIb30BaThCs
IIPY MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM IO COOTBETCTBYIOLIUM pa3jesaMm.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUI pa300p TeKcTa ¢ MOCIEAYIOUIUM €ro
KOHcrekTupoBaHueM. OCBOEHHUE yKa3aHHBIX MOHATHH Oyzaer Hauboisiee 3()(PEKTHUBHBIM B TOM
cllydae, €M IPU YTEHUHU TEKCTOB CTYJEHT OYJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp u3
3THX BompocoB chopmynupoBana B @OC B nepeune BonpocoB aisi codecenoBanus. [lepeuenn
3THX BOIMPOCOB OTPaHUYEH, IOATOMY BaKHO HE TOJIBKO COJIEp KaHHE BOIIPOCOB, HO CaM IPUHLUIT
OCBOEHHUS JIUTEPATYpPhI C TOMOIIIBIO BOIIPOCOB K TEKCTAM.

enbto uzyuaroweco ureHus sABIsETCS INyOOKOE U BCECTOPOHHEE NMOHMMaHHE Y4eOHOM
uHpopmanuu. EcTh HECKOJIBKO MPHEMOB M3Y4aOLIEro YTCHUS :

1. Urenue mo ajaropuTMy npesamnosaraeT pazouenne wHbopMaui Ha OJOKU: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHas MJesl TeKCTa, (PaKTUYECKUH MaTepHual; aHalu3 TEKCTa IyTeM
COIIOCTABJICHUSI UMEIOLUXCS TOYEK 3pEHHs [0 pacCMaTpUBAEMBbIM BOIIPOCaM; HOBU3HA.

2. IlpueM nocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJICAYIOIININ aJIrOPUTM:

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

3. IlpuemM Te3upoBaHUs 3aKIIOYaeTcs B (GOPMYIUPOBAHUM TE€3UCOB B BUE IOJIOKEHUH,
YTBEP)KJIEHUH, BBIBOJOB.

K »romy MOXHO [00aBUTh M MHBIE MpUEMBbl: IpUEM pedepupoBaHuUs, IpUEM
KOMMEHTUPOBAHMSL.

BaxHolf cocTaBisitomiel JitoOOro COJIMIHOIO HAYYHOTO W3JaHMS SBISIETCS CIIMCOK
JUTEpaTyphl, Ha KOTOpPYK ccbuiaeTcsd aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K KaKOH-TO
oOcyxnaeMoi B TeKCTe IpobiemMe Bcerja ecTb BO3MOXHOCTb OOpaTUTbCS K CIHCKY
OTHOCsLIeHcs K Hel aureparypbl. B 3TOoM ciyuae Bcs mpoOiema kak Obl pa3OuBaeTcs Ha
COCTaBJISIOLIME YACTH, KaX/Jas U3 KOTOPbIX MOXET M3ydaThCsl OTAEIbHO OT Apyrux. Ilpu stom
BaXXHO HE TEPSTh U3 BUJA OOIIMI KOHTEKCT U HE MOTPYXaThCs YPE3MEPHO B JI€TalIU, IOTOMY YTO
TaKuM 00pa3oM MO>KHO HE YBUJETh TJIaBHOTO.

IloarotoBka K 5K3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOTO Marepuala,
MaTepHualia IPaKTUYECKUX 3aHATUH ¢ 00s3aTeNbHBIM OOpallleHHneM K OCHOBHBIM y4eOHUKaM IO
Kypcy. OTO TMO3BOJIUT HCKJIIOYWTh OINMOKM B TOHMMAaHUM MaTepuaia, oOOJerdyuT ero
OCMBICJIEHHE, IPOKOMMEHTUPYET MaTepUal MHOTOYMCIEHHBIMY IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY:

Ok3ameH B VIII-m cemecTpe siBisiercsi GOpMON UTOTOBOTO KOHTPOJIS 3HAHUM M yMEHUH
oOyyJaromuxcs Mo JaHHOM JUCUUIUIMHE, TIOTYUYE€HHBIX Ha JIEKIMAX, IPAKTUYECKUX 3aHATHIX U B
npolecce caMoCToATeNbHOW paboThl. OCHOBOM [JIsl ONpeNeNeHUs] OLIEHKU CIYXHUT YPOBEHb
yCBOEHHsI O0Oy4aroIMMUCS MaTepuana, MpeaycMOTPEHHOro JaHHOW paboueil mporpammoit K
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9K3aMEHY JOMYCKalTCS CTYICHTHI, HaOpapmue 36 u Ooyiee OasioOB MO WUTOraM TEKYIIETO U
MIPOMEKYTOYHOTO KOHTpoJisl. Ha sx3amene cTyaeHT Moxet Habpath ot 15 no 30 6amos.

B mepuoa moAroTOBKM K 3K3aMeHY OOydYaromuecss BHOBb OOpamiaroTcs K y4eOHO-
METOJMYECKOMY MaTepUATY U 3aKPETUISIOT IPOMEKYTOUHBIC 3HAHUSI.

[MoaroroBka oOy4aromerocs K 3K3aMeHy BKJIIOYAeT TPH dTara:

—  camocTosTeIbHas paboTa B TEYCHUE CEMECTPa;

—  HEMOCPEJICTBEHHAs MOJATOTOBKA B JIHM, NPEIIICCTBYIOIIME SK3aMEHy IO TeMaMm
Kypca;

— TIOJTOTOBKA K OTBETY HA AK3aMEHAIIMOHHBIC BOITPOCHI.

[Ipn nmoaroroBke K 3Kk3aMeHy 00ydaroIUMCs LeeCO00pa3HO UCIOJIb30BaTh MaTepUabl
JEKIUH, y4eOHO-METOJMYECKUE KOMIUICKChI, HOPMATHUBHBIC JIOKYMEHTHI, OCHOBHYIO U
JIOTIOJTHUTEJIBHYIO JTUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepual B 00beMe, IPEeTyCMOTPEHHOM paboydell mporpaMMoit
y4eOHOW TUCIUTIIINHBI 33 CEMECTP. DK3aMeH MPOBOJAUTCS B MUCEMEHHOM / ycTHOHU (hopme.

[Ipu mpoBeneHun sK3amMeHa B MUCHhMEHHOU (yCTHOM) (dopme, Bemyluil mperojgaBaTeilb
COCTaBJIIET 3K3aMEHAIlMOHHbIE OWJIEThI, KOTOpPbIE BKIIOYAIOT B Ce€O0s: TECTOBBIE 3aJaHUS;
TEOPETUYECKUE 3a/aHus; 3afauyd WM curyauuu. DopMylIHpoBKa TEOPETHUECKUX 3a/laHus
COBHAAaeT ¢ (POpPMYIHPOBKOM MEPEYHS SK3aMEHAIIMOHHBIX BOIIPOCOB, JIOBEJCHHBIX JI0 CBEACHUS
oOyuaronuxcs HakaHyHE SK3aMeHallMOHHOU ceccuu. CojepxaHHe BOIMPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3IMYHbIM pa3jiesiaM MpoTpaMMBbl C TeM, YTOObI 0oJiee MOJIHO OXBAaTUTh MaTepHall
y4eOHOU TUCITUTIITNHBL.

B ayauropuu, rie mpoBOJIUTCS YCTHBIM 3K3aMEH, JIOJDKHO OJTHOBPEMEHHO HaXOJUTHCS HE
0oJiee MIECTH CTYIEHTOB Ha OJHOTO MpEroaaBaress, MpUHUMAloero 3k3ameH. Ha moarorosky
OTBETa Ha OWJIET Ha AK3aMeHe OTBoAUTCS 40 MUHYT.

[pu mpoBeeHMM MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MHUHYT.

Pe3ynbTar ycTHOrO (IIMCHMEHHOT0) 9K3aMeHa BBIPKACTCSI OIICHKAMHU:

Ouenxa «omauunon—om 91 oo 100 6ann106 — TeopeTHIECKOE COZICPKAHNE KYpPCca OCBOSHO
TIOJTHOCTBIO, 0€3 TIPOOETIOB, HEOOXOIUMBIE MPAKTHYECKUE HABBIKK PAa0OTHI C OCBOCHHBIM MaTEPHAIIOM
cpopmupoBansl. Bee nperycMoTpeHHbIe porpamMMoit 00ydeHus! ydeOHbIe 3aJaHus BBITIOJHEHBI, KaYeCTBO
VX BBITIOJTHEHUS OLIEHEHO YMCIIOM OaslioB, OIIM3KUM K MakcCHMabHOMY. Ha sk3ameHe cTyzieHT
JIEMOHCTPHUPYET ITyOOKHE 3HaHKSI MPEeTyCMOTPEHHOTO POrPaMMOii MaTepHasa, yMeeT YeTKO, JJAKOHUYHO 1
JIOTHYECKH TIOCIIEIOBATENBHO OTBEYATh HA MIOCTABIICHHBIE BOIPOCHI.

Ouenka «xopouioy — om 81 00 90 6ann106 — TEOPETUHECKOE COJIEPAKAHUE Kypca OCBOEHO,
HEeOOXOIMMbIE MPAKTUUECKUE HABBIKA Pa0OThI CPOPMUPOBAHBL, BBHINOIHEHHbIE YIEOHbIE 3a/IaHUS COACPKAT
He3HAuMTeIbHbIE OMOKY. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPAOE 3HAHSI OCHOBHOTO
(poOrpamMMHOr0) MaTepuaia, yMeeT YeTKO, IPaMOTHO, O€3 CYITIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTABJICHHBIE BOIIPOCHL

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeOPETUUECKOE COACPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOIUMbIE MPAKTUYECKUE HABBIKA PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE y4eOHbIE 3aJjaHusl coJiepKaT rpyobie ommlOku. Ha sx3amene cTyaeHT
JEMOHCTPUPYET 3HAHHWE TOJHKO OCHOBHOT'O MaTepuaia, OTBETHI COAepkaT HETOUHOCTH, ClIabo
apryMEeHTHPOBAHbI, HAPYIIEHA MOCIEeI0BATEIbHOCTh U3JI0KEHUS MaTepHana

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6annoe — TeopeTnyeckoe
coJiep’kaHue Kypca He OCBOEHO, HEOOXOAMMbIE MPAaKTUYECKHEe HaBBIKH PaOOThI HE
chopMUPOBaHbI, BHITIOJIHEHHBIE YUEOHBIE 3aaHUsI COAepKAT rPyOble OIUOKH, TOTIOTHUTEIbHAS
camocTosITeNbHAg paboTa HaJl MaTepUaIoM Kypca He MPUBEET K CYIIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBIMOJTHEHUS YUeOHBIX 3a1aHnii. Ha sk3aMeHe CTy/IeHT JeMOHCTPHUpYeT He3HAHHE
3HAYUTENBHON YaCTH MPOTPaMMHOTO MaTepuana, CyllleCTBEHHbIE OIIMOKHA B OTBETaX Ha
BOIPOCHI, HEYMEHUE OPUEHTHPOBATHCS B MaTepualie, He3HAHHE OCHOBHBIX MOHSATHIA
JUCIUTLTAHBI

PexoMeHnanmy mo HanmmMcaHui KYPCOBOM PaOOTEHI
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IIpy moaroroBkKe KypcoBOil pabOThl CTYJEHT NPHOOPETAET HaBBIKK cOOpa,

00pabOTKH, aHATIM3a U U3JI0KEHUS MaTepHalla o U3y4aeMoOMY MpPEeIMETY.

N —

—

W N

WD

[loAroToBKa KypcoBOW pabOThI
CtyzneHT BbIOMpAET TEMY U COTJIaCOBBIBAET €€ C PyKOBOJIUTEIIEM.
3areM CTyAeHT MpucTymaeTr kK coopy uHdopmauuu. IlepBoHauanpHOe
NpeCTaBICHHE O TeME€ U CTPYKType paboThl MOXXHO COCTaBUTH TIO
y4yeOHHMKaM, CITPaBOYHUKAM, MOHOTpadusM, CTaThsIM B HAyYHBIX JKypHajax.
Ha »ToM sTame cocTaBisieTCsl U COTJIACOBBIBACTCS C MPEIMOaaBaTeseM IUIaH
KypCOBOM paboTHI.
CobOpannblii MaTepual (BBIMUCKUA TaOJIUIL, TpaduKU) CUCTEMATUZUPYIOTCS B
COOTBETCTBHH C TUTAHOM. [111aH MOXKET yTOUHSATHCS.
[locne »atoro mwumercs paborta, oOpamiaercs ocoboe BHUMaHHE Ha
o0paboTky wuHpoOpManuu, €€ aHajdu3 Ha OCHOBE TIOCIICIHUX JaHHBIX,
UCTIONB3YsI TAOIHIIBI, TPAUKH, a TAK)KE MATEMAaTHUECKHUN anmapar, €Clid 3TO
11eJeC000pasHo.
CocrasinsieTcst ouonuorpadust (CIIMCOK UCIOIB30BAHHBIX UICTOYHHKOB).

PEKOMEHAYEMASA CTPYKTYPA PABOTHI
TUTYJIBHBIN JIUCT
Conepxanue (11aH paboThI)
BBenenue (mpenmer uccienoBaHus, 1eidb U €€ pa30oMBKa MO 3ajadaM, Kak
TEMa OCBEIllEHa B UCCIIEIOBATEILCKON JIUTepaType, Haubojee akTyalbHbIe
W/WTU CTIOPHBIC aCTICKTHI)
2-3 rnaBel ¥ naparpadsl (eciau pazdouBka Ha maparpadsl 1ieiaecoodpasna). B
HUX PAacCKpbIBa€TCSI CYTh pacKphiBaeMoil TeMbl. Marepuan wu3naraercs
JIOTUYHO, TOCNeqoBaTeNbHO. JlaHHBIE MPHUBEACHHBIX TaOmuUI, TpaduKoB
3aTeM aHAJIM3HUPYIOTCSA B TEKCTOBOM (hopme
3akroueHue (1esrecooopa3Ho HaMMcaTh B popMe BHIBOJIOB)
Cnucok UCTIOoMb30BaHHOM JIUTEPATYPhl M HCTOYHUKOB (OnbImnorpadwst)

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

uHdopmarmio o0 ydeOHOM 3aBeAeHUM, THe BhImoiaHeHa paborta (Kabapamno-
Bbankackuii rocynusepcuteT uM. X.M.bepOekoBa), ero nmoapasaeineHuu, KOTOpoe
OCYIIECTBIISIET PYKOBOJACTBO (Kadempa HEOpraHWYeCKON W (PU3NYECKON XUMUM),
TOYHYIO (OpPMYITHUPOBKY TeMBbI, cBeneHus o0 aBtope (damwmmusi, u. oO.,
aKajgeMu4ecKas Tpyra), Kypc, HHCTHTYT. Kpome TOro, MOKHBI OBITH YKa3aHBI
JOJKHOCTh, y4Y€HAsl CTETICHb WJIM yYEHOE 3BAaHUE HAYYHOTO PYKOBOIMUTEIS, €TO
dbamunus, u.0., Mecto (r. Hanpuuk) u rog Hanucanus pedepara.

Hayunbiii anmapat kypcoBoil paOOThl JOJKEH OTBEYaTh TPEOOBAaHMSIM,

MIPUHATHIM B pab0Tax HAYYHOT'O COJEPKAHUS.
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Hcnonw3oBanue B TEKCTE KypcOBOM pabOThl IUTAT, Hanbojee BaKHBIX
(akTOB M CTAaTUCTHMYECKMX MOKa3arejaed, OCOOEHHO TaOyHll, a Takke rpaukoB
JIOJKHO OBITh MOAKPEIJICHO CChUIKOM Ha MCTOYHUK JTMOO BHU3Y CTPAHUIIBI, JTUOO B
KoHIle paboThl B crnenuanbHoM pazzaene. [lpumepnsr: CumopoB M.H. Cdepa
mnatHeiX yeayr B PO. M., Crynent, 2009, C.34; BanoBa 1.M., yka3s. cou., c. 45
(ecnmu  cchUIka JaBasiach  paHee). JlJIs  MHOCTPAaHHBIX HMCTOYHUKOB  TIPH
HEOJHOKPATHBIX CChUIKaX yKasbiBaeTcsa: Op. cit u ctpanuna. Ilpu ccpiikax Ha
CTaThU B TIEPUOJAMYECKUX H3JAHUSIX BHAYAJICe YKa3bIBA€TCS aBTOp W Ha3BaHUE
CTaThH, a 3aT€M B CKOOKaX — BBIXOJIHbIC JIaHHBIE COOCTBEHHO HM3JaHUS /*KypHaa,
razeTbl, COOpHHKA/.

Cnucok urepaTrypbl U ICTOUHUKOB MPUBOJAUTCS B KOHIIE KypCOBOM pabOTHI
U cocTtapisieTcs: 0o B aipaBUTHOM TOpsiAKe, MO0 C pa3OMBKOW MO XapakTepy
U3JIaHU /oQuIIManbHbIe JOKYMEHTHI, MOHOrpaduH, CTaThbH, CTATHCTUYECKHE
UCTOYHUKH, NTepuouka, HTEpHET.

OO0BEM paboThl U CPOKHU €€ c/1auu

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

Cpok cimaum B oCEHHEM cemecTpe — 70 1 jnekabpsi, B BECEHHEM CEMECTpe —
1o 1 mas. OdopmienHas paboTa caaeTcs penoaBaTeio.

Jlo Hayana 3a4eTHOM CEeCCHMU HAay4YHBIH PYKOBOJIUTEIh MPOBEPSAET paboTy U
BBICTABIISIET OLIEHKY B (hopme 3adera. [lopaboTka 4MCTOBOTO BapuaHTa C IEIbIO
yCTpaHEHHUs UMEIOIINXCA HeIOCTATKOB B MPUHIIUIIE BO3MOKHA, €clii paboTa caHa
B YCTaHOBJICHHBIE JIEKaHATOM CPOKH.

8. Mamepuaﬂbno-mexuuuec'xoe obecneuenue 0ucuummubt

1.1. TpeOoBaHHusI K MATEPUAIBHO-TEXHHYECKOMY O0ecIe4YeH U0

s peanuzanuu paGoueil mporpamMmbl JUCHMILIMHBI UMEIOTCS CHElMaIbHble MOMEIICHUs JUIs
IIPOBEACHUS 3aHATUH JIEKLIMOHHOTO W CEMMHAPCKOIO THIIA, TPYNIOBBIX M WHAMBUIYaJIbHBIX
KOHCYJIbTAllMi, TEKYLEro KOHTPOJIsI M MPOMEXYTOYHOM aTTeCTalluy, a TaKKe MOMEIIEeHUs A
CaMOCTOSTENIbHOW pabOThl U TOMEIEHUS JUIsl XpaHeHHs U MPO(HIAKTHYECKOT0 00CTy)KMBAaHUS
oOopynoBanus. CrienuaibHble MOMEIICHUsT YKOMIUIEKTOBAHbI CIICIMATU3UPOBAaHHON MeOenbio U
TEXHUUECKUMH CpeJICTBA OO0YYEHUs, CIYXKallUMH Ul IpeACcTaBiIeHUus MHPopMaluu O0JIbLION
ayJUTOPHUU.

I[J'IH IIpOBCACHUA 3aHATHH  JIGKIMOHHOTO THIIA HMEIOTCS ACMOHCTPALIMOHHOC
O60py,[[OBaHI/Ie u y‘Ie6H0—HarJ’IH,[[HLIe nocoous. Ilo gucuuiuinHe «Heoranudeckas XuMHS»
HMCIOTCA NPC3CHTALUU IO OTACIIbHBIM TEMaM KypcCa, IMO3BOJIAIOIINC HanOoJee B(I)(I)CKTI/IBHO
OCBOHTH Hpe,Z[CTaBJ'IeHHHﬁ y‘le6HBII>i MaTrcpuall.

HpI/I IMPpOBCACHNUN 3aHATHH JIEKITUOHHOT o/ CCMHUHAPCKOTO THUIIA 3aHATUH HCTIOJIB3YIOTCA:
JUUECH3UOHHOE NPOZPAMMHOE 0DecneueHue:

IlepeyeHsb JTUIIEH3MOHHOTO TporpaMMHoro ooecnedenusi KbI'y 2021
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Ne IIpaBoobianaresb HaumeHoBaHuUe NPOrpaMmbl, OcHoBaHmue 1715
n/n NPaBo UCNOJIb30BAHUS KOTOPOH | HCMOJIb30BaAHUS
NpeaocTaBIseTCS
1. | Microsoftirelandoperationslimited | [TakeT npaB mist yyamumxcs Ha [orosop
obecrieueHne TOCTyIa K CEPBUCY Nel3/9A-223
Office 365 ProPlusEduShrdSvr 01.09.19
ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «Jlaboparopus [IpaBa Ha IPOrpaMMHOE Horosop
Kacnepckoro» obecieuerne Ha  mporpammHoe | Nel3/DA-223
obecrnieueHue 01.09.19

KasperskyEndpointSecurity TUTSt
6usHeca — CtangapTHbli Russian

3. | OO0 [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
6O03MOMNCHOCMAMU 300p08b}l

JlJ1g CTyIEHTOB C OTpaHUYE€HHBIMHM BO3MOXHOCTSIMU 3JI0POBBS CO3/IaHBI CIIEUAIbHbBIE
YCIIOBUSA JUIA MOJIydyeHus: oOpa3zoBaHus. B 1ensx JoCTyMHOCTH MOJYy4YeHUS BBICIIETO
oOpa3oBaHus M0 00pa30BaTENbHBIM IPOrPAMMAaM WHBAJIMAAMU U JIMLIAMU C OTPaHUYECHHBIMU
BO3MOXHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00OECIIeYnBaETC:

1. AnbrepHaTUBHAs BEpCHs OPHUITHATBHOTO caiiTa B ceTH «VIHTepHeT» IS Ci1ab0BHUIAIINX;

2. JIns vHBAIMIOB C HAPYIICHUSMU 3pEeHUs (CIa00BHUISAIINE, CICTIBIC) - TPUCYTCTBUE
ACCHCTEHTA, OKa3bIBAIOIIEr0 00y4JaroleMycsi HEOOXOIMMYIO ITOMOIIIb, JyOJIUPOBaHHE BCIYX
CIpaBOYHON MHGOPMAIIUU O PacTIUCaHUU YUeOHBIX 3aHATUIN; HaJM4Ke CPEJCTB AJISl YCUIICHUS
OCTAaTOYHOT0 3peHHUsI, OpailIeBCKOI KOMIIbIOTEPHOU TEXHUKH, BUACOYBEITUUUTENICH, POrpaMm
HEBU3YaJILHOTO JOCTYIAa K HH(OPMALMU, TPOTPaMM-CHHTE3aTOPOB PEUH U APYTUX TEXHUYECKUX
CPEICTB MpUeMa-nepenaun yueOHoi nHdopManuu B JOCTYIHBIX GopMax JUisl CTYAEHTOB C
HapyILICHUSIMH 3PECHUS;

3./171s1 M”HBANTUOB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS 110 CIIYXY
(cmabocaplmanine, TIyxue) —3BYKOyCUIUBAIOIIAs anmnapaTypa, MyJlIbTUMEIUITHbIe CPEICTBA U
Jpyrue TeXHUYECKUE CpecTBa MpuemMa-nepeaaun yueoHon napopMaluu B J0CTYIHBIX popMax;
4. JInst ”HBAJIMIOB U JIUII C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS, UMEIOIINX HAPYIICHUS
OTIOPHO-ABUTaTEIBHOTO anmnapara, Co3aHbl MaTepUaIbHO-TEXHUUECKUE YCIOBHS
ofecrnevynBaroIre BO3MOXHOCTh OECIPENSITCTBEHHOTO AOCTYyIa 00y4JalouIuxcs B yueOHbIe
MIOMEIIeHHUs, O0BEKTY MUTAHMUsI, TyaJeTHbIC U APYTrUe TOMEIICHHS YHUBEPCUTETA, a TAKKe
npeObIBaHUS B YKa3aHHBIX MOMEIICHUIX (HAIMYHE PACIIMPEHHBIX JBEPHBIX TPOEMOB, OPYIHEN
U IPYTUX NPUCTIOCOOICHUI).

OOyyaromuecs U3 YUCIa JHI] ¢ OTPAHUUYEHHBIMU BO3MOYKHOCTSIMHU 37J0POBbSI
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, nHas yqe6Ha;1 JUTeparypa, CICHUAILHBIC
TCXHUYCCKUC CPCACTBaA 06y‘IeHI/I}I KOJUICKTUBHOTO W HWHAMUBUAYAJIBHOTO IOJIb30BAaHMUA,
npeaoCTaBJICHUC yciayr aCCHUCTCHTA (HOMOI_I_IHI/IKa), OKa3bIBaromicro O6yanOHlHMCH
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HEOOXOJMMYI0O  TEXHMYECKYIO TIOMOIIb, a TaKKe YCIAYI'H CYpJONEPEeBOJYUKOB U
TU(IIOCYPIOTIEPEBOTUMNKOB.

a) IS CJ1a00BHISIIHX:

- Ha DK3aMEHE IPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOUIMIA CTYAECHTY HEOO0XOJAUMYIO
TCXHUYCCKYI0O NIOMOIIb C YUYCTOM HHAUWBHUAYAJIBbHBIX OCO6GHHOCTGI\/JI (OH IIOMOT'a€T 3aHATb
pa60qee MCCTO, NEPCABUTATLCA, ITPOUUTATD U O(i)OpMI/ITI) 3aJaHuC, B TOM YHCJIC 3aIllUChIBada IO
JTUKTOBKY);

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

- 3aJ4aHus JJI1 BBIIIOJIHCHHS Ha 9K3aMCEHE 3a4UTHIBAIOTCA aCCUCTCHTOM,

- INCBMCHHBIC 3aJIaH1sI BBIIIOJIHAIOTCA Ha 6yMare, HAaAUKTOBBIBAIOTCA aCCUCTCHTY,

- o0ecreynBaeTcs UHIMBUIYAIbHOE paBHOMEpHOE ocBeleHrne He Mmenee 300 Jrokc;

- CTYACHTY MJid BBIIIOJHCHHUA 3alaHusaA IIPpU HGO6XOI[I/IMOCTI/I MpeaoCTaBIACTCA
YBEJIMYHBAIOIIIEE YCTPOKCTBO;

B) JUIA TJIyXUX U €1a0O0CIIBIIIANTNX:

- Ha 3a4yere/PK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIMHA  CTYJCHTY
HEOOXOMMYI0 TEXHUYECKYIO MIOMOIIH ¢ YIETOM WHIMBUIYAJIBHBIX 0COOCHHOCTEH (OH TTOMOTAeT
3aHATH pa60t1ee MCCTO, HEpCABUTaTbCA, NPOUUTATbL H O(l)OpMI/ITI) 3aJaHHuC, B TOM YHCJIIC
3anuchIBas MO/ AUKTOBKY);

- 3aUeT/3K3aMeH MPOBOTUTCS B MUCBMEHHOU (opme;

- oO0ecrmeunBaeTcss HalWM4We 3BYKOYCWIMBAIONIEH ammapaTypbl KOJUICKTHBHOTO
MOJIb30BAHMSL, TPU HEOOXOJWMOCTH TIOCTYIAIOIIUM TPEIOCTABISIETCS 3BYKOYCHIIMBAIOMIAS
anrmaparypa HHIUBUIYaJIbHOTO MOJIh30BAHUS;

- 10 JKEJIAHUIO CTYJICHTa DK3aMEH MOXKET IIPOBOJMTHCS B IMCBMEHHOH (opme;

o) Ui JUI[ C HapyIIeHUSMH ONOPHO-IABUTaTeNbHOTO ammaparta  (TSDKETBIMHU
HApYIICHUSIMA JIBUTATEIbHBIX (YHKIWH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHUX
KOHEYHOCTEH):

- THACHMEHHBIC 3aJaHHs BBITIOJIHSIOTCS Ha KOMIIBIOTEPE CO CIIEHUAN3UPOBAHHBIM
MIPOrPaMMHBIM 00€CTICUeHHEM MITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

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

JUCT UBMEHEHU (JIONNOJIHEHU)

B pabodyro rmporpammy 1o auciuiuinae «Heopranndeckast XMuMush» 10 HAIPaBIICHUIO
noarotoBku 04.03.01 — Xumus; [Ipoduns Heopranndeckast XumMusi 1 XUMHS KOOPAWHAIIMOHHBIX
coequaeHuit Ha 2020-2021y4eOHblii T01

Hepeqenb BHOCHMBIX

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

IIpumeyanue

OO6cyxaeHa U peKOMEHJOBaHA Ha 3aceJaHuu Kadeapbl HEOPraHUYEeCKOW U
buznueckor XUMMUHU 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 | 3-1 mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4e.
Texywuii Konmposn: 00 30 6annos 00 10 6. 00 106. 00 106.
Omeem Ha HPAKMUYECKUX om 0 009 6. om0 0036.| omOoo36.| om0odo 3 6.
3aHAmMUAX
Buvinonnenue aabopamopubix | 10 12 6amioB 40. 40. 40.
pabom
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 meHee 70 O. He MeHee 23 | He MeHee 23 HE MEHee

0.

0

246

[pnaoxenue 2
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KpnTepml OlICHKHN Ka4vyeCcTBa OCBOCHMUSA JUCHUIIIMHBI

bannsi
(pefiTUHrOBOM Pesyserar TpeboBanust ypoBHIO chOPMUPOBAHHOCTH KOMITETCHITHH
oK) OCBOCHHS
OOyuaromuiicss OCBOMII 3HAHUS, YMEHHSI U HABBIKU BXOJISIINE B COCTAB
KOMIICTEHITHI:
-CIIOCOOHOCTBIO aHAIIM3UPOBATH u WHTEPIPETUPOBATH
pe3yiabTaThl XUMHUYECKUX IKCIIEPUMEHTOB, HAOMIOACHUN U H3MEPEHUI
(OIIK-1);
- CIMOCOOHOCTBIO TIPOBOJIUTH C COOJIIOJIGHUEM HOPM TEXHHKHU
0€30MacCHOCTH XMMHUYECKUN IKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHaJM3,
U3y4eHUE CTPYKTYpbl M CBOWCTB BEUIECTB W  MAaTepHUasoB,
33(‘2;‘*‘) rccleIoBaHKe mpoleccos ¢ ux ydacruem (OIIK-2);
62-70 Hporenypet - CIIOCOOHOCTBIO TIPUMEHSATH PACYETHO-TEOPETHUECKUE METOIBI
32?:;12) JUISl U3YYEHHsI CBOMCTB BEIECTB M NPOLECCOB € HX Y4aCTHEM C
HCIT0JIb30BaHUEM COBpEMEHHOM BhruncauTeabHoM Texuuku (OI1K-3);
-CIIOCOOHOCTBIO IJIAaHUPOBATH paboThI XUMHUYECKON
HAIpPaBIEHHOCTH, 00pabaTbiBaTh M HUHTEPIPETHUPOBATH IOTYUYCHHBIE
pe3ynbTaTbl €  MCIHOJIb30BAaHUEM  TEOPETUYECKUX 3HAHUU U
MPAKTHYECKUX HABBIKOB PEIIECHUS MaTeMaTHUeCKUX U (PU3MUECKUX
3amau (I1K-4);
-CIIOCOOHOCTBIO TPEACTABIATh Pe3yNbTaThl CBOEH pabOTHl B
YCTHOH ¥ THUCHbMEHHOW ¢opMe B COOTBETCTBHM C HOPMaMH U
IpaBUJIaMHU, IPUHATHIMU B IpodeccnoHaabHoM coobiectse (1TK-6);
3aureno (¢ | O6yuaronmiicst nposisisier komrerenuuu OIIK-1; OIIK-2; OIIK-3
36-61 npouenypoit | OIIK-4 OIIK-6, 1o He B TOTHOM 00beMe BXOJSIINX B MX COCTAB
caauu jerictBuil. O0yyaromuiicst MOXeT JIONYCTUTh 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,

MNPpOACMOHCTPHUPOBABIIEMY IIOJHOC, BCCCTOPOHHEC, OCO3HAHHOC TIPaBHUJIBHOC 3HAHUC

nporpaMMHOIO MaTtepuajia W HU3JIOKUBIICMY OTBET JIOTUYHO, TI'PaMOTHO, Y6€I[I/IT€J'II>HO, TOTOBOTO K ﬂaaneﬁmeMy HpO(i)eCCI/IOHaJ'IBHOMy

COBCPIICHCTBOBAHMUIO.

HpI/I OTBETC O6y‘-IﬁIOHIHI>iCSI MOJKCT NOIMYCTUTb HEKOTOPBIC HCTOYHOCTH, H€FPY6I>I€ OHII/I6KI/I, 3aTPYAHATBCA B CaMOCTOSTCIIBHOM H3JIOKCHUHN
Marcpuaia, HO MPaBUJIbHO OTBCYATHL Ha 3aJaBAC€MbIC €MY BOIIPOCHI, B PE3YJIbTATC HABOJAIINX BOIMPOCOB C MOMOIIBIO NPCHOAaBaTCIIA HCIIPABJIATH

JOMYIICHHBIC OIIMOKHU ¥ HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABICHO OOyyarouiemMycs, OOHapyKHBIIEMY HENOJHOE, HEOCO3HaHHOE 3HaHWE Y4eOHO-IPOrpPaMMHOTO
MaTtepuaina, JOMyCKaloleMy rpyoble OmMOKHA, HECTIOCOOHOMY CaMOCTOSATENbHO U3JIOKUTH OTBET HA BOIPOC, OTBEYAIOIIEMY HENPABHIIBHO WJIN HE
JAIONIEMy OTBET Ha 3aJaHHBIE BOMPOCHL. JleMOHCTpUpyeMblii ypOBEHb 3HAHHI HE MOXET OBITh MPH3HAH JOCTATOYHBIM I TPO(EeCcCHOHATBLHOMN

JACATCIIBbHOCTH.
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