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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

Juctummaa «XuMus» BXOAUT B oOs3arensHyto dacte OIIOIT OGakamaBpuarta 10
HamnpasyieHuto noarotoBku 03.03.02 dusuka

Hucnunnuna peanusyercss Ha ¢uzudeckoM (akynprere Kadenpoil HeopraHuyecKou
XAMHH U XUMAYECKOU DKOJIOTHU.

Conepxkanue AUCIUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBS3aHHBIX C TEOPETUUYECKUM
BBEJICHUEM, B KOTOPOM PAacCMaTPUBAIOTCS COBPEMEHHBIE OOIIEXUMHUECKUE BO33PEHUS, TEOPUHU
U 3aKOHBI, a TakkKe C (PAKTUYECKHMM MaTepHuajoM MO XUMHH D3JIEMEHTOB M WX COCIMHCHUH,
TEHJCHIIUSIM HW3MEHEHHUS CBOMCTB MPOCTHIX BEIIECTB W COECOUHEHHI MO rpynnaM U Mepuojiam
[Teproanueckoit CUCTEMBI

JuctumuinHa HareneHa Ha (QOpMHpPOBAaHUE CICAYIOMIUX KOMIICTCHIUN BBIMTYCKHHKA:
yauBepcaibHbix — YK -1, o6menpodeccuonanbubix - OIK-1.

[IpenoaBanue AUCHUILIMHBI ITPEyCMaTPUBACT IPOBEIECHUE CIEAYIOUIMX BUJIOB YUEOHBIX
3aHATHHN: JIEKIUH, Ta0OpaTOPHBIC 3aHATHS, CAMOCTOSATEIbHAS padoTa.

Pabouass mporpamma JIUCHUIUIMHBI TpeAyCMaTpUBAET IPOBEIACHHE BUJOB KOHTPOJISA
yclieBaeMoCTH B (hopMe INpPOBENCHMUS KOHTPOJBbHBIX PalbOT, TECTUPOBAHUS, KOJUIOKBUYMOB U
IIPOMEXKYTOUHOTO KOHTPOJISl B (hOpME IIPOBEICHMS 3aU€Ta.

OO0BeM TMCHMILIMHBL 2 3a4€THEIC C€AUHHMIBI, B TOM YHCIC B 72 aKkaJleMUYECKHX dacax II0
BUJIaM Y4eOHBIX 3aHATUH:

YueOHble 3aHATHS ®opma
B TOM YHCJIE: MIPOMEXKYTOUYHOI
§ KonrakrtHas padora 00ydaromuxcs ¢ npenojaBaTeaeM CPC, | arrectauuu (3auer,
S o W3 HUX BTOM | JUQdepeHInpoBaH
S S | £ | Jlexuu | Ja6oparo | Ipakrmue | KCP | koncynbra | uncie HBIii 3a4€T,
a 2 u pHbIE CKHe LUH 9K3aM 9K3aMEH)
3aHATHSA 3aHATHS eH
4 72 | 50 18 32 22 3a4er




1. Hesau u 3a1a4M 0CBOEHMSI AU CHUTJINHBI

[lenbro AMCUUIUIUHBI ABJISIETCS MOHUMAHUE BHYTPEHHEU JIOTHKHW, TEHIAECHUIHUH Pa3BUTHS,
OCMBICJIIEHUE W CUCTEMAaTU3alMIO0 MPEJICTABICHUA O HEOPraHUYECKOM XMMHUHU C COBPEMEHHOU
TOYKH 3pEHUS.

OCHOBHBIMU  3aJayaMM peElIIaeMbIMU B TIPOILIECCE M3YUYECHHS Kypca, SIBISIOTCS
npuoOpeTeHrne OOy4YalOIMUMKCS UYETKHX MPEJACTAaBICHUH O TEOPETUYECKHX OCHOBAxX
HEOPraHWYECKOM XMMHMHM, METOJAaX CHHTE3a W MCCIEJAOBAaHUS HEOPraHWYECKUX BEUIECTB U
(YHKIMOHAJIBHBIX MAaTE€pUajOB, BHYTPCHHEHW JIOTMKE XUMHYECKOW HAyKH W TEHICHIUSIX
pPa3BUTHS HEOPTaHUYECKOW XUMHH

2. Mecto aucunnimabl B ctpykrype OIIOII 6akanaBpuarta

JuciunmHa «Xumus» BxoauT B oOs3atenbHyto dacth OIIOIl GakamaBpuara 1m0
HarpasieHuto noarotoBku 03.03.02 dusuka

Kypc crpoutcst Ha 6aze 3HaHUH MO XUMHUYECKUM M (PU3MUECKUM JUCHIUILIHHAM, a TAKXKe
BBICIICH MaTeMaTHKe, 00bEM KOTOPBIX OMPEIEAETCS TPOorpaMMaMi BBICIIECH IIKOJIBI.

3. Komnerenuuu obyuarwiierocsi, (popMupyemMbie B pe3yJjbTaTe OCBOEHUS THCHHILINHBI

(mepeveHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHst).

Kon u Kon u HaumenoBanue | Ilianupyemble pe3yJibTaThl 00y4eHUst Ipouenypa
HaMMeHOBaHHe HHAMKATOpPA OCBOEHHUS
KOMIIeTeHIIUU U3 | JOCTH:KEHUS
PIrOoC BO KOMIICTeHIU
YK-1. Cnocoben | b-YK-1.1. AHanmmsupyeT | 3HaeT: OCHOBHBIC METOABI KPUTHUECKOTO aHAIIN3a; YerHbli
OCYIIECTBIISTH 3aj1ady, BBIICIISIS ee METO/IOJIOTHIO CHCTEMHOTO MOX0a, TIPUHIHIIBI orpoc,
TIOHCK, 0a30BbIe COCTABISIONINE; | HAYYHOTO ITO3HAHUSA MTICEMEHHBIN
KPUTUYECKUH YMeer: IpOU3BOAUTE aHAJIN3 SIBIICHUN U ompoc
aHalIM3 U CUHTE3 00pabaThIBaTh MOJY4YEHHBIC PE3YJIbTAThI; BBISBISTH
nHpOpMaLUH, npoOJIEeMHBIE CUTYallut, HCIIOTIb3ysS METOABI
MPUMEHSTh aHaJM3a, CHHTE3a U aOCTPaKTHOTO MBIIIJICHNUS;
CHUCTEMHBIN UCTIOJIB30BaTh COBPEMEHHBIE TEOPETHIECKHE
MOJXO/ ISt KOHLEIIINH U 00BSCHUTEIbHBIE MOJIENN IPU
penieHus aHanu3e MHPOPMALIH
MOCTaBJIEHHBIX Brnageer: HaBBIKaMH KPUTHYECKOTO aHAIIM3A.
3a1aq B-YK-1.2. Onpenenser, | 3Haer: cucteMy WHPOPMAMOHHOTO 00eCTICUCHHS YcTHbI
UHTEPIIPETHPYET U HayK{ 1 00pa3oBaHus; orpoc,
pamXxupyeT YMeeT: ocynecTBISATh HOUCK PEeIeHUH MTUCEMEHHBIN
nHpopmanuio, MIPOOJIEMHBIX CUTYalnii Ha OCHOBE JICHCTBHH, orpoc
TpebyeMyro it 9KCTIEPUMEHTA U ONBITA; BHIACIATH
peIIeHus TOCTAaBICHHON | AKCIIEPUMEHTAIbHBIC TaHHBIE, TOTOIHSIOIINE
3a/1a4y; TEOPHIO (IPUHIIHUI JONOTHUTEIEHOCTH)
Bnaneer: oCHOBHBIMU METOAaMH, CIIOCO0aMHU 1
CpeICTBaMH IIOJTyYEHHS, XPAaHEeHNUS, TepepaboTKu
nHGOPMAaNNH, HaBBIKAMU PaOOTHI C KOMIIBIOTEPOM
KaK CPEJICTBOM YIpaBJeHUsI HHPpopMauuen
B-VK-1.3. 3HaeT: MeTOo/Ibl MONCKa HHPOPMAIUU B CETH VYcTHbIi
OcymecTBisgeT NOUCK WnrepHeT; npaBuia 6ubmuorpadupoBanus o1poc,
nHdopmanuu s nH(OpPMaIMOHHBIX HCTOYHUKOB; MUCbMEHHBIN
peLIeHUs [TOCTaBICHHON | OMOJIMOMETpHYecKne U HAyKOMETPUYECKHE METOIBI | OIpocC
3314 10 Pa3IUUHbIM aHanM3a MHPOPMAIIMOHHBIX TOTOKOB
TUIIaM 3aIIPOCOB; YMeeT: KpUTUYECKH aHATU3UPOBATh
WH(GOPMAMOHHBIE UCTOYHUKH, HAYYHBIE TEKCTHI;
MOTy4aTh TPeOyeMyto HHPOPMAIUIO U3 Pa3INIHbBIX
THIIOB MCTOYHUKOB, BKITII04asi VIHTEepHET U
3apyOeKHYIO JIUTEPATYPY;
Brnangeet: MeTogamMu Kiaccu(UKAIINH U OIEHKH
HH(GOPMALMOHHBIX PECYPCOB
B-YK-1.4. Tlpu 3Haet: 6a30BbIe U IPOHECCHOHATBLHO- YcrHbli
obpaboTtke poQUIMpOBaHHBIE OCHOBHI (hMII0CO(HH, JTOTHUKH, orpoc,
nH}opManny OTIANYAET | NpaBa, SJKOHOMHUKH M HCTOPHUH; CYIITHOCTb MUCbMEHHBII




(aKThl OT MHEHHMH, TEOPETUYECKOH U IKCTIEPUMEHTAIbHON orpoc
HWHTEpIIpETAlnH, HWHTEPIIPETALIMU TOHSATUH; CYITHOCTD
OIICHOK, (hOpMHUpYyET OTIepaMOHAIN3ALINH TTIOHATHH 1 €€ OCHOBHBIX
CcOOCTBCHHBIC MHCHUS I | COCTABIIIIOIINX;
CYXKICHUS, Ymeer: GopMyTHPOBATh HCCIECIOBATEIBCKUE
apryMEHTHPYET CBOH TIPOoOIIeMBI; IOTHYECKH BHICTPANBATh
BEIBOJIBI M TOUKY MTOCTIEIOBATENBHYIO COACPIKATEIBHYIO
3peHus, B TOM YHCIIe C apryMEeHTalUI0; BBIABIATH JOTHYECKYIO CTPYKTYPY
NIPUMEHEHUEM MOHATHUH, CYKACHUHI U yMO3aKIOUCHUH,
¢dunocodpckoro OTIPENIeNIATh UX BUJ U JOTMYECKYI0 KOPPEKTHOCTh
MOHATHUIHOTO annapaTa. | Brageer: MeTofaMu JIOTHUECKOro aHAIU3a
Pa3IMYHOTO POJia pacCykKICHUH, HaBbIKAMH BEJCHUS
JIICKYCCHH U NOJIEMUKY;
B-VK-1.5. 3Haet: TpeOOBaHUs, IPEIbSBIIEMbIE K THIIOTE3aM YcerHbii
PaccmarpuBaer u HAYYHOTO HCCIICJOBAHU; BUIBI THITOTE3 (TI0 orpoc,
IpeUIaraeT BOSMOXKHBIE | COAEPIKaHHIO, IO 3a7adaMm, Mo CTCTIEHN MMMCHMEHHBIN
BapHaHTHI PEIICHUS pa3paboTaHHOCTH U 0OOCHOBAHHOCTH) orpoc
MTOCTaBJICHHBIX 33724 YMeer: onpenensiTs B paMKax BEIOpaHHOTO
aITOpHUTMa BOMPOCH (3aa4H), TIOUIC)KAIITHE
JampHEeHIIe pa3paboTKe U IpesiaraTh CIrocoObI HX
peleHus;
BrnazmeeT: TeXHOIOTHAMHU BBIX0J1a U3 TPOOIEMHBIX
CUTyalluii, HABBIKAMH BBIPAOOTKH CTPAaTeTuu
JIENCTBUM; HaBBIKAMHU CTaTUCTUYECKOTO aHAJIM3a
JTAaHHBIX
OIIK-1. Cnoco6en| OIIK-1.1. BrisBiser u 3HaeT: pU3MKO-MaTeMaTU4YeCKUi anmapar, YerHbii
TIPUMEHSTD aHaTU3UPYyeT IPoOIeMbl, | HEOOXOAMMBIN IJIS pEIICHUS 3a1aq orpoc,
0a30BbIC 3HAHUSA B | BOSHHUKAIOIIUE B X0/ PO eCCHOHATIBHOM NeATeTPHOCTH; TCHICHIINA 1 MMMCHMEHHBIN
obmact pusuko- | mpodeccrHoHaTEHON TIEPCIICKTHUBHI Pa3BUTHUS COBPEMEHHOH (PH3HKH, a orpoc
MaTeMaTHYECKUX U| JCATEIFHOCTH, TaKXKe CMEXHBIX 00J1acTell HAYKU U TeXHUKH.
(mm) OCHOBBIBAsICh Ha YMeeT: BBIABIATh €CTECTBEHHOHAYYHYIO CYITHOCTh
€CTECTBEHHBIX COBPEMCHHOW HAyYHOH | mpoOiieM, BOSHHKAIOMINX B X0OJ€ MTPO(ECCHOHATBHOMN
HayK B cdepe KapTHHE MHpa JeSITeIbHOCTH, aHAJTM3UPOBATh M 00padaThIBaTh
cBoei COOTBETCTBYIOIIYIO0 HAYYHO-TEXHUIECKYIO
npodeccruoHaIbHO JUTEPaTypy € yIeTOM 3apyOesKHOTO OIBITA.
i e TeTbHOCTH Brnaneet: HaBRIKaMM HAXOIUTHh U KPUTHYECKU
aHATU3UPOBATh HHPOPMAIINIO, BBISBIATH
€CTECTBEHHOHAYYHYIO CYITHOCTh MPOOIIeM.
OIIK-1.2. Peanuzyet u 3HaeT: OCHOBHBIC MOHSTHS, HJICH, METOIbI, TOAXObI | Y CTHBIN
COBEPIICHCTBYET HOBBIE | M aITOPUTMEI PEIICHHUS TEOPETUICCKUAX U orpoc,
METOJIbI, HJICH, TIOAXOIBI | TPUKITATHBIX 33724 (PHU3UKH; HOBBIC MMUCHMEHHBIN
1 aJITOPUTMBI PEIICHUS | METOJOJIOTHYECKUE IMOAXOIBI K PEIICHUIO 3a/1a4 B orpoc
TEOPETHUYCCKUX H o0acTy mpoecCHOHATBHON NeSATETFHOCTH.
MIPUKIIATHBIX 32/1a9 B YMeer: peaan30BaTh U COBEPIICHCTBOBATH HOBEIC
obnactu METOABI, UAEH, TIOAXOBI M aITOPUTMBI PEIICHUS
po¢eCcCHOHATBHOM TEOPETUIECKHUX M MPUKIIAIHBIX 3a/1a9 B 00JIaCTH
JeSITeTbHOCTH. MpoheCCHOHATBHOH NEeSITETPHOCTH.
BrnayeeT: HaBBIKaMH peaIn30BaTh U
COBEPILIEHCTBOBATh HOBBIE METOBI, HICH, TIOAXOJIBI
AITOPUTMBI PELICHUS TEOPETHUECKUX U IPUKITATHBIX
3a7a4 B 00J1acTH MPOeCcCHOHATBHON e TEIbHOCTH.
OIIK-1.3. IlpoBoaut 3HaeT: OCHOBBI KAUYECTBEHHOT'O U KOJIMUECTBEHHOTO | Y CTHBIH
KayeCTBEHHBIN U aHaJIM3a METOJIOB PEIIECHNUS BBISBICHHON MPOOJIEeMBI. | Ompoc,
KOJINYECTBEHHBIN aHAN3 | YMeeT: BEIOMpaTh METO PELICHHS MUCbMEHHBIN
BBIOPAaHHOTO METOJIOB BBISIBJICHHOH MTPOOJIEMBI, TPOBOANTH €r0 ornpoc

peIIeHsI BEISIBICHHON
po0eMsl, pu
HEOOXOAUMOCTH BHOCHUT
HEOOXOUMBIE
KOPPEKTHBBI

Ka4eCTBEHHBIN M KOJIMICCTBCHHBIN aHAIIN3, TIPU
HEO0XOIMMOCTH BHOCHTH HEOOXOJUMBIC KOPPEKTHBHI
JUIA JOCTHUKCHUA ONITUMAJIBHOTO pE3YyJbTara.
BnazleeT: HaBBIKaM# ITPOBOAUTH KaueCTBEHHBINH U
KOJIMYECTBEHHBIN

aHaJIN3 METOJIOB PEIICHHS BBISIBICHHOHN MPOOIIEMEI,
OIIeHNBATh Y((HEKTHBHOCTH BEIOPAHHOT'O METO1a -




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI
4.1. O0beM OUCHHUILIANHLI COCTABIIACT 2 3aUETHRIE €AUHMIIEI, 72 akaJeMHYECKIX YacoB.

4.2. CTpyKTypa JUCHUILIMHEI

Bunsbi yueOHoli padoThI, DopMbI TEKYLIEr0
Pa3nennl u TeMbl BKJIIOYAsI CAMOCTOSITEIBbHYIO KOHTPOJIA
Ne AUCHUTLIMHBI paboTy CTYAEeHTOB H ycneBaeMocTH (no
n/n = TPYA0EMKOCTb (B 4acax) Heodenam
E . . % ) cemecmpa)
: : i | i Dopra
O § ° g =g NPOMEKY TOUHOI
= | ES % E g g E aTTecTAlMHU (10
2| 25|95 £L sz cemecmpam)
> SE |5 < 22
= = 5 O = &
Mopyns 1. Beegenue. Ctpoenue atoma. [lepuoaudeckuit 3aKkoH. XUMHUUYECKas CBA3b. XUMHUUYECKAs
TEPMOJUHAMHKA

1. | Beenenue. [Ipenmer u 3agaun
XUMHH. OCHOBHBIE 3aKOHBI 4 2 2 4 YcrHbIi ompoc
XUMHHL.

2. | Crpoenue aToma. VeTHBIiA ompoc
[epuoanueckuit 3akon /1.11. 4 2 4 2 ’
Menereesa. TECTUPOBAHUE

3 | Xumuueckas cBs3b. 4 2 4 4 Y cTHBIN ompoc

4. | OcHOBBI XUMHUECKOMH 4 ) 4 4 Ompoc,
TEPMOJMHAMHKH. KOJJIOKBUYM
Hmoeo no mooyno 1 8 14 14

MO,Z[YJ'IB 2. Kunetnka XUMHYECKUX pCaKI_II/IfI. PaCTBOpBI. OKHCIUTEIRHO- BOCCTAHOBHUTEILHBIC
PCaKInu. XUMHS HEMETAIIOB M METAIJIOB

1. KuneTnka 1 MexaHu3m

o 4 2 4 1 VYcrHslit onpoc
XMMHYECKUX PEaKInil.
2. | PacTBOpBI HEANEKTPOIHUTOB. N
p P 4 2 2 2 YcTHBI ompoc
PacTBOpBI 371EKTPOJIUTOB.
3. | OkucnurensHo-
Omnpoc,
BOCCTaHOBHUTEIILHBIC PEAKIIHH. 4 2 4 2
KOJJIOKBUYM
OCHOBBI JIEKTPOXHMHUH.
4 | O6ume cBoiicTBa HEMETAIOB. | 4 2 4 1 YcTHsli onpoc
5. | OOmme cBoiicTBa METAIIOB N
H 4 2 4 2 VYcrHslit onpoc
KoMIuteKCHbIe COeTMHEHHS
Hmoeo no mooynio 2 10 18 8 Komnoksuym
HNTOI'O: 18 32 22 3auer

4.3. Conep:kanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, pa3jaeaaM U MOAYJISAM.

4.3.1. Conep:xanue JeKIMOHHBIX 3AHATHH MO TUCHHUIJIHHE

Moayas 1. Benenue. Ctpoenue atoma. Ilepuonmueckuii 3akoH. Xumuueckas
cBSI3b. XUMHUYeCKasi TEPMOJIMHAMHMKA

1. BBenenmne. Ilpenmer u 3agaum xumuu. OCHOBHBbIE 3aKOHbI XuMuu. [Ipeamer u
3agaud XUMHUH. OCHOBHbBIE MOHATUS M 3aKOHBl XMMHUU. XUMHS KaK IPEIMET €CTeCTBO3HAHUS.
Ponp xumum B Oumonoruu u 3Konorud. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBL. 3aKoH
SKBUBAJIEHTOB. OnpeieseHue Y3KBUBAJIEHTOB. 3aKOH ABOraapo.

2. Ctpoenne atoma. Ileproanyeckuii 3aK0H U NEePHOAMYECKAsl CHCTEMA JIEMEHTOB
JL.U. MenneneeBa. ATOMHO-MOJEKyJIsipHOe yueHue. BonnoBas ¢ynkuusa. Ilonstue o
KBAaHTOBBIX 4HclaX. ATOMHBIE opOuTanu, BUA s-, p-, d- u f- aTomHbIX opOutaneil. [lopsnok
3aMOJIHEHUS 3JIEKTPOHAMHU aTOMHBIX OpOuTanei. DIIEKTPOHHOE CTPOEHUE aToMa. 3aroJHEHHE
AO onextpoHamu (KBaHTOBble uuncia, npuHuun Ilaynu, npaBwio Xynpa) CrpoeHue
nepuoauyeckol cucrembl anemeHToB [[.M. MenneneeBa. Pamnyc aroMa, HMOHHU3AMOHHBINA




MOTEHIUAN, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIHLHOCTD; MX U3MEHEHHUE B MPEEIax rpymi
Y TIEPHOJIOB.

3. XuMu4yeckasi CBfA3b M CTPOeHHEe MOJIeKYJ. XapaKTepPUCTHUKA XUMHYECKOH CBS3H:
SHEprus, JJIMHA, MOJSPHOCTh, BAJIEHTHBIA yroy, KpaTHOCTb. OCHOBHBIEC IOJOKEHHS METOa
BaJICHTHBIX CBsized. [ mOpuam3anms. OCHOBHBIE MOJIOKEHHUSI METOAA MOJICKYJISIPHBIX OpOUTAaJIei.
OHepreTUYecKre AuarpaMMbl JBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ. THUIBI XUMHUYECKOU CBSI3U:
MOHHAsl, KOBAJICHTHAs, BOJAOPO/HAs, TOHOPHO-AKLIEIITOPHASI.

4. OcHoBbl XMMHYecKOH TepMoauHaMuKHU. [lepBoe Hauano TepMOAMHAMUKH.
Tepmoxumus. DHepreruueckue 3PQGEKThl XUMHUECKUX peakiuil. DHTansnus. 3akoH ['ecca.
[Tonsitue 06 sHTpormmu. DHeprus ['m66ca. CtanmapTHOe cocTosiHME BemiecTBa. HampamieHue
XUMHUYECKHX IIPOLECCOB.

Moayab 2. KuHeruka xuMuYecKHX peakunuii. PacrBopbl. OKHCIMTEIBHO-
BOCCTAHOBHMTE/IbHbIE peaKlui. XUMHS HEMETA/JIOB M METAJLJIOB

5. XuMuyeckasi KHHETHKAa H XHMHYecKoe paBHoBecHe. CKOpPOCTbh XHUMHYECKOM
peakuuu. MoJIEKyJISIpHOCTh M MOPSAJOK pPeaKUUH. 3aKOH JIEHCTBUS Macc, KOHCTaHTa CKOPOCTH.
3aBHCHUMOCTh CKOpPOCTH OT Temrieparypbl (mpaBwio Bant T['odda, ypaBHeHue Appenuyca).
[Tonsitue 06 >Heprum aktuBanuu. Katamu3. OOpatuMbie u HeoOpaTtumble peakunu. KoHcraHTa
paBHoBecus. [Ipunnun Jle [HlaTtense.

6. PacTBopbl. O0mme croiicTBa pacTBopoB. Kimaccudukamus pactBopoB. PacTBopenue
Kak (Qu3uko-xumudeckuii npouecc. Ponb conpBatanuu. CrocoObl BbIpaXKeHHs] KOHLIEHTPALIUU.
CBoiicTBa pacTBOPOB HERIEKTPOIUTOB. PacTBOphI anekTponutoB. [Iporecc anekTponuTuueckon
quccouuanuu. AKTUBHOCTh HOHOB. CunbHble U crabble anekTponuThl. [IpousBenenue
pactBopumocTH. MOHHOE npou3BeeHne BOAbl. BomopoaHsblil nokas3arens. [ uapoaus cosen.

7.  OKHCAMTEJbHO-BOCCTAHOBHUTE/IbHbIEe mpouecchbl. OCHOBBI  3JIEKTPOXUMHH.
PaBHOBecue MeTaI-pacTBOpP AJIEKTPOJUTA. JIEKTPOJAHBIN moTeHnuman. [anpbBaHWYecKUi
snemMeHT. Bopoponansiii anektpon. CraHmapTHblE 3JEKTPOJHbIE IMOTEHUUAIbl. Y paBHEHUE
Hepucra. Psn nHanpspbkeHuid. DNEKTPOIU3 paciijlaBOB U PACTBOPOB COJIEH. DIIEKTPOIHU3, 3aKOHBI
anekTponn3a. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. Kiaccudukanus OKHUCIUTEIHHO-
BOCCTAHOBUTENBbHBIX peakuuii HarpaBneHune npoTekaHHsl OKHCIUTEIbHO-BOCCTaHOBUTENIbHBIX
peaKuuu.

8. O0muii 0030p XMMHMH HEMeTAJJIOB. PacripocTpaHEHHOCTh XHMUYECKHX DJIEMEHTOB
Ha 3emiie. [lonmokeHre HeMeTauIoB B NMEPHOAMYECKONW TabiuIe, OCOOCHHOCTH CTPOEHHS HX
aToMoB. DOpPMBI HAXOXJEHHUS B MPUPOJIE, CITOCOOBI ToydeHusi. OcoOeHHOCTH (QU3HYECKUX U
XUMHYECKHX CBOWCTB HEMETAJIOB. 3HAY€HHE COCOUHEHHWH yriepona, a3ora u Qochopa B
IIPOMCXOXKAECHUN PACTUTENIBHOTO U JKUBOTHOIO MUpa. buoxuMmuueckas posib MUKPO3JIEMEHTOB-
HEMETAJUIOB.

9. Oo0mmii 00630p xumMuu MetaioB. Kommiekcuwie coeauneHusi. [looxeHue
METAJIJIOB B IEPUOANYECKON Tabmuile, 0COOEHHOCTH CTPOEHUS UX aTOMOB. DOPMBI HAXOKICHUS
B Ipupojie, crnocoObl mnonydeHus. llodydeHne MeTaiaoB BBICOKOW YHCTOTHL. OCOOEHHOCTH
GU3MYECKUX U XMMHYECKUX CBOMCTB METAUIOB. MeTaminyeckass CBS3b C TMO3UIUNA 30HHOM
teopun. [loHsiTHE 00 WHTEpPMETAIUIHBIX coeAuHEeHUsX. COBpeMEHHbIE KOMIIO3UIIMOHHbBIE
Marepuanbl. Teopusi KOMIJIEKCHBIX COEIUHEHUN. Y CTOMUMBOCTh KOMIUIEKCHBIX COCIUHEHUN B
pactBope. KoHCTaHTa HECTOMKOCTH KOMITJIEKCHOTO MOHA.

4.3.2. Cooeporcanue n1a60pamopuvlx 3aHAMUIL RO OUCUUNIUHE

Moayas 1. Benenue. Ctpoenue atoma. Ilepuonmueckmii 3akoH. Xumuueckas
CBsI3b. XMMHUYECKAsi TEPMOIUHAMUKA

1. Benenue. [Ipeamer u 3agaun xumud. OCHOBHBIE TTOHATHS U 3aKOHBI XUMHH. XUMUS
KaK TpeaMeT ecrtecTBo3HaHUsl. OCHOBHBIE CTEXHOMETPHYECKUE 3aKOHBI. 3aKOH DKBHBAJICHTOB.
Ornpenenenne SKBUBAJIEHTOB. 3aKOH ABOTaJIpo.

2. CTtpoeHue atoma. ATOMHO-MOJIEKy/IsipHOe yueHue. BomnoBas ¢ynkius. [lonstue o
KBAaHTOBBIX 4HClIaXx. ATOMHBIE opOuTanu, BUI S-, p-, d- u f- aTomubIX opOutaneii. [Topsmox



3aMoJIHEHHSI 3JIEKTPOHAMHU aTOMHBIX opOutaineil. Ilepuoauyeckuii 3aK0H U NepHoOANYECKast
cucrema ieMentoB /.M. MenaeneeBa DJEKTpOHHOE CTpoeHHME aroma. 3amojHeHue AO
AJIEKTpOHAMHM (KBaHTOBbIE yKcia, npuHuun Ilaynu, npaBuno Xynna) CtpoeHue nepruoanyecKou
cucreMsl 35eMeHToB J[.1. MenneneeBa. Paguyc aToma, HOHM3ALMOHHBINA [TOTEHIMAN, CPOJICTBO
K JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD; UX U3MEHEHUE B IIPEIENIax TPYIII U IEPUO/IOB.

3. XuMnueckasi CBSI3b M CTPOEHHE MOJIeKYyJ. XapaKTepUCTUKa XMUMHYECKOM CBA3M:
SHEprus, AJIUHA, MOJSIPHOCTb, BAJEHTHBIA yroj, KpaTHOCTb. OCHOBHBIE IOJOXKEHUS METOJa
BaJICHTHBIX CBsA3ell. ['mbpuauzanusa. OCHOBHBIEC MOJIOKEHUS METOJa MOJICKYISPHBIX OpOUTaIeH.
DHepreTudyecKue JuarpamMmmbl IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ. THUIIBI XMMHUECKOMN CBSI3U:
MOHHAas1, KOBAJICHTHAs, BOAOPO/IHAs, TOHOPHO-AKLIEITOPHASI.

4. OcHoBbl TepMoAMHAMMKHM. IlepBoe Hauyaso TepMOAUMHAMHMKHU. TepMOXHMHSL.
DHepreTudyeckue A(PQPEKThl XUMUYECKUX peakuuid. DHTanbnusa. 3akoH ['ecca. Ilonsarue o6
sHTponmu. DHeprusi [mO6ca. CtaHmapTHOE COCTOSHHME BelmlecTBa. HampaBieHue XMMHYECKUX
IIPOLIECCOB.

Moayas 2. KunHeruka xumMuYeckHX peakuuil. PacrBopsl. OxkucauTenbHO-
BOCCTAHOBHMTEJIbHbIEC PeAKIIMH. XUMHS HEMETAJUIOB M METAJLJIOB

5. XHMHYeCKasi KHHETHKa M XHMH4YecKoe paBHOBecHe. CKOPOCTb XUMHYECKOU
peakuru. MoJIeKyIsIpHOCTh U MOPSAJOK pEaKIMH. 3aKOH JEHCTBUS MAacC, KOHCTAHTA CKOPOCTH.
3aBUCHMOCTh CKOpOCTH OT Temrieparypsl (mpaBwio Bant ['odda, ypaBHenue AppeHuyca).
[Tonsitue 06 »Heprun aktuBauuu. Katanus. O6patumeie u HeoOpaTuMele peakimu. Koncranra
paBHoBecus. [Ipuanun Jle Hlarense.

6. PacTBopbl. O0mmue cBoiicTBa pactBopoB. Kiaccudukamus pactBopoB. PacTBopenue
KaK (DU3MKO-XUMHUYECKUI mporecc. Ponb compBaranmu. CriocoObl BBIpaXEHUs KOHIIEHTPALHH.
CBoiicTBa pacTBOPOB HERIEKTPOIUTOB. PacTBopbl 3nektponutos. [Ipouecc 3neKkTpoanTuyeckon
quccouuanuu. AKTUBHOCTb MOHOB. CuibHble M ciadble anekTposuThl. [IpousBenenue
pactBopumocTU. MoHHOE npou3BeaeHue Boabl. Bogopoanslii nokaszarens. ['uApoian3 coneu.

7.  OKHCAMTEJbHO-BOCCTAHOBMTE/JIbHbIEe mpoueccbl. OCHOBBI  3JIEKTPOXUMHH.
PaBHOBecue MeTalI-pacTBOp JJIEKTPOJIMTA. OJEKTPOAHBIM MOTeHIMal. [‘albBaHMUYECKUI
aneMeHT. Bonopoassiii snextpon. CraHmapTHbIE 3JEKTPOJHBIE MNOTEHLHUATbl. YpaBHEHHUE
HepHucra. Psan HanpsbkeHuil. DNEKTpONIN3 pacIulaBOB U PaCTBOPOB COJIEH. DJIEKTPOJIN3, 3aKOHBI
anekTposinza. OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE peakiuu. Kiaccuduxanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiuil HampaBneHue NpoTekaHUs OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKunii.

8. O0mwmii 0030p XMMHMH HeMeTaJIOB. PacripocTpaHEHHOCTh XMMUYECKUX 3JIEMEHTOB
Ha 3emiie. [lonokeHre HeMeTalioB B MEPUOANYECKON Tabiauie, 0COOEHHOCTH CTPOEHHS HUX
aToMoB. POpMBI HAXOXKJEHUS B MPHUPOJIE, CIIOCOOB! MoiydeHus. OCoOeHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOMCTB HEMETAJLIOB.

9. O0mwmii 0630p xuMuu MeTa/uIoB. [lonokeHue MeTasIoB B epuoaAnYeckol Tabiuie,
OCOOEHHOCTH CTPOEHHUS UX aToMOB. DOpMBI HaX0XJEHUS B MPUPOJE, CIIOCOOBI MOTyYEHUS.
[Tony4yeHue MeTanaoB BBICOKOM 4MCTOTHI. OCOOEHHOCTH (PU3UUECKUX U XUMHUECKUX CBOWCTB
METaJUIOB. MeTtammyeckas CBA3b ¢ MO3ULMK 30HHOW Teopuu. IHTepMeTauIMIHbIE COEANHEHUSI.
CoBpeMeHHbIE KOMITO3UIIMOHHBIE MaTepralibl. KoMIuiekcHbIe (KOOPANHAIIMOHHBIE) COeTMHEHMUS.
OcHOBHbBIE MOHATUS KOOPAMHALMOHHOW XMMMHU: LEHTPAJIbHBIA aTOM M €r0 KOOPIWHAI[MOHHOE
YHCJI0; JIMTaHIbl; BHYTPEHHSSI M BHELIHsSS KOOpJMHAUMOHHBIE cdepbl. HomeHknatypa u
M30MEpHUs KOMITJIEKCHBIX COeMHEHHM. Teopun cTpoeHNs KOMIUJIEKCHBIX COeAMHEHUH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B cootBerctBum ¢ tpedoBanusmu GI'OC BO peanuzamusi KOMIETEHTHOCTHOTO TOIX0/1a
MpeAyCMaTpUBAET MIMPOKOE HCIOJIb30BAHME NPHU MPOBEACHUM 3aHITHN MO HEOPraHWYECKOH
XUMUM  WHHOBAIIMOHHBIX  (OOBSCHUTENbHO-WUTIOCTPATUBHOE  OOyueHue,  MpeIMeTHO-
OpUEHTUPOBaHHOE OOydeHHe, NPOPECCHOHATHFHO-OPUEHTUPOBAHHOE OOyYeHHEe, MPOCKTHAsS
METOJIOJIOTHS OOyUYeHUs, OPraHU3alUs CaMOCTOSITEIbHOTO O0Y4YeHUsI, UHTEPAKTUBHBIE METOJIbI



o0y4YeHHs) M TPATUIMOHHBIX (JIEKIUSA-BU3yaIH3alMs, JICKIUA-TPE3CHTALNs, KOMIIBIOTEPHBIE
CUMYJISIIINM, JlabopaTtopHash paboTa, caMoOCTOsTeIbHAs padoTa) TEXHOJOTHH OOydYeHUS.
VY aenpHBIN BeC 3aHATHIA, TPOBOJUMBIX B MHTEPAKTHBHBIX (popmax cocraBiser He meHee 30 %
ayAUTOPHBIX 3aHATHH. [Ipennonaraercs BcTpeya ¢ BEAyIMMU YIEHBIMH PECITYOIHKH.

6. YueOHO-MeTOAuYeCcKOe o0ecneyeHrne CaMOCTOSITeIbHOM padoThI CTYIEHTOB.
CamocTtosTenpHass paboTa CTYJACHTOB HMMEET OCHOBHYIO IIelb — OOECHEYHUTh KadeCTBO
MOATOTOBKHU BBIITYCKAEMBIX CIICITHATMCTOB B COOTBETCTBUHU ¢ TpeboBanusimu OI'OC BO.
@DOopMBI U BUIBI CAMOCTOSTEIILHON pa0OThI CTYIEHTOB MO JAWCIUIIINHE YCTAHABIUBAIOTCS
cleayoIue:
e TMpopabOTKa JOMOJHUTEIBHBIX TEM, HE BOILICAIIMX B JICKIMOHHBIM Marepuai, HO
00s3aTeNBbHBIX COMIACHO Y4eOHOM nmporpaMme JUCIUIUINHBI,
e TMpOpabOTKa MPONUJIEHHBIX JEKIMOHHBIX MAaTEPHAIOB MO KOHCIEKTY JICKIUNA, yYeOHUKAM U
MOocOOHSM Ha OCHOBAaHHUU BOIPOCOB, MOJATOTOBJICHHBIX MPEMOJaBATEIIEM;
e TIOJIFOTOBKA K TaOOPATOPHBIM 3aHSATHUSIM;
e TIOJIFOTOBKA K MPOMEKYTOUHOMY U pyOEKHOMY KOHTPOJIIO;
KoHTpoiib pe3ynbTaToB CaMOCTOSITENBHOM PabOTHI OCYIIECTBIISIETCS MPEMOjaBaTeieM B
TEYEHHUE BCETO CEMECTPa B BHJIC:
e YyCTHOrO ompoca ((ppOoHTATBLHOTO U UHAUBUAYAIBHOTO);
e TECTUPOBAHUS,
e TIPOBEACHUS MUCbMEHHON (KOHTPOJIBHOI) pabOTHI;
e TIPOBEACHUS KOJUIOKBUYMA;

Ne Bun camocTosiTenbHOM paboTHI Bun konTpons Y4eOHO-METOINUECKOE
obecrieyeHue
1 Teoperuueckas IOArOTOBKA. YcTHBII ONpoC, TECTUPOBAHUE Jlexuuwy, PEKOMEHIOBaHHAS
IIpopaboTka y4eOHOrO JTUTEepaTypa, UHTEPHET PECYPCHI.
MaTepHaa. CMm. pazgensr 4, 8-10 maHHOTO
JIOKyMEHTa
2 IlonrotoBka k ortgeram 1o | IIpoBepka BeImOMHEHMs pacueroB, | CM. pasmenst  8-10  maHHOTO
nabopaTopHBIM paboTaM odopMIeHHS paboThI B | IOKyMeHTa
nabopaTopHOM JKypHae u
MPOpadOTKH BOMPOCOB K TEKYyIIEH
TeMe () PEKOMEHIOBaHHOM
JIUTeparype
3 Pemenue 3agau [IpoBepka 3amau, 3amaHHbIXx Ha | CMm. pasgensl  8-10  pmaHHOrO
noM, Pemienne y gocku. JIOKYMEHTA
5 [ToaroroBka K KOJUIOKBUYMY [Ipomexxyrounas arrectauust B | Cm. pasgensl 4, 7; 8-10 manHoro
(hopMe KOHTPOIBHOH pabOTHI JOKYMEHTa
6 [HoaroroBka k 3auety YerHblii onpoc Cum. pazgensl 7; 8-10 manHoro
JIOKyMEHTa

1. Tekymuii KOHTPOJIb: MOATOTOBKA K OTYETaM IO Ja00paTOpHBIM paboTam.
2. [IpoMexyTouHas aTTectanus B popmMe KOHTPOIbHON padOTHI.

Texywuii KOHMpPOL YCIEBAEMOCTH OCYLIECTBIIAETCS HENTPEPHIBHO, HA IPOTSKEHUH BCETO
Kypca. [Ipexae Bcero, 3T0 YCTHBIM OIPOC MO X0y JTaOOPaTOPHBIX 3aHSATHMN, BRIMIOTHICMBIN JIJIs
ONEPATUBHON AaKTUBHM3AllMM BHUMaHUS CTYJEHTOB M OLEHKH UX YPOBHS BOCHPHUSTHSL.
Pe3ynbTarhl yCTHOTO OMpoca YUUTHIBAIOTCS IIPU BHIOOPE MHIMBUYaIbHBIX 3a7a4 AJIsl PEIIEHUS.

IIpomedcymounviti  KOHmpoas TPOBOAUTCA B (GopMe KOHTPOJIBbHON padOThl WM
KOJJIOKBHYMa.

HUmoeoswiti konmpoas TpoBoauTCS B (popme 3aueTa.

7. ®oH/ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUsI TEKYIIEro KOHTPOJIs yCIeBaeMoOCTH,
NMPOMEKYTOYHOM ATTEeCTAIUM 10 UTOTaM OCBOCHUS THCHHUILINHBI.
7.1. TunoBble KOHTPOJIbHBIC 3aJaHUS
[IpumepHbIe KOHTPOJIbHBIE 33JIaHUS ISl TPOBEACHUS TEKYILIETO KOHTPOJISL.
Moayas 1




1. IlpeacraBnenuit o ctpoeHuu aroma. BonHoBas mpupona snekrpoHa. BomHoBas ¢yHKuus.
[TonsiTHe O KBAaHTOBBIX YHCIAX. S§-, p-, d- U f-opOuTanu. ATOMHBICE OpOMUTANU, UX DHEPTUU U
IpaHUYHBIC TOBEPXHOCTH. [1OpAIOK 3amoNHeHus SJIEKTPOHAMHU aTOMHBIX opOutaneit. [IpuHimmn
[Taynu. [IpaBuna XyHna.
2. Xumndeckas cBs3b. [loHsTHE O IPUPOJE XUMUUECKON CBS3H. XapaKTEPUCTUKNA XMMHUECKOM
cBs3u. Tumbl rHOpHAM3alMM  AaTOMHBIX opOuTasieil. (OCHOBHBIE TMOHSATHS O METOJE
MOJeKYyJsIpHBIX opOutaneir (MO). DHepreTuyeckre IuarpaMMbl JBYXaTOMHBIX T'OMOSIIEPHBIX
MOJIeKYJ1, 00pa30BaHHBIX dJIEMEHTaMH 1-ro u 2-ro nepuo1oB. BogopoaHas cBA3b.
3. Ilepuoguueckuit 3akon .M. MenneneeBa. Ilepuoauueckass cucremMa 3JIE€MEHTOB.
CoBpemennast popmynupoBka Ilepuoanueckoro 3akona. CTpykTypa NepUOAUYECKON CUCTEMBI.
ITepuoaer u rpynnel. KopoTko- U JIMHHONIEPUOAHBIN BapuaHThl. [1epuoanyHOCT B MU3MEHEHUU
BEJIMYUH DPAJNYCOB, SHEPTUM HOHU3ALUHU, CPOJCTBA K AIIEKTPOHY, 3JIEKTPOOTPHULATEIIBHOCTH
aTOMOB.
4. IlepBoe Hauago0 TEPMOAMHAMHUKH. TepMoxumus. DHepreTuueckue 3PGEeKTbl XUMHUYECKHX
peaknmii. DHTanbnus. 3akoH [ecca. Ilonarue o6 »aTponuu. Dueprusi ['m66ca. CranmapTHOE
COCTOsIHME BellecTBa. HanpaBieHre XuMUUECKUX MTPOLIECCOB.
Moayan 2

1. T'maponus coneit. OcaxaeHue TpyAHOPACTBOPUMBIX cosield. [Ipon3BeneHrie pacTBOPUMOCTH.
2. DIEKTPOXMMUYECKHE CBOMCTBA PACTBOPOB. JIBOWHOW SIEKTPUUYECKUM CIIOW, DIEKTPOIbI,
rajlbBaHUYECKass sA4YehKa. OIJEKTpPOAHbIM mnoTeHuuan. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy U UX HampasiieHue. Psj HanpsbkeHuil. DnekTponu3. DIeKTPOXUMUYECKUE NCTOYHUKU
sHepruu. Koppo3us kak 3JIeKTpOXUMUYECKUN MPOLIECC.
3. Kunetnka u MexaHU3M XHUMHUYECKHX peakiui. CKOpOCTh XUMHUYECKOW peaklnH, ee
3aBUCUMOCTb OT TMpPUPOJAbl M KOHILIEHTPALlUU peareHToB, TeMmiepaTypbl. llopsnok wu
MOJIEKYJIIPHOCTB peakuuu. KoHCTaHTa CKOPOCTH U €€ 3aBUCUMOCTb OT TEMIIEpaTyphI.
4. Metasimel 1 Hemetayibl. [lonokeHue »SIEMEHTOB - METAIOB M HEMETalIoOB - B
[Tepuoanueckoit cucreme. OCHOBHbBIE XapaKTEPUCTUKHA METAJUIOB MU HEMETAJUIOB, UX pa3jinuue
no (u3NYecKMM M XHMHYECKHM CBOWCTBAM M TUNaM XHMH4eckod cBs3u. Ilonstue 00
MHTEPMETAUTUAHBIX coeMHEHNAX. COBpEMEHHbIE KOMITO3UIIMOHHbIE MATEPHAIIBI.

KonTposabHbIe BONPOCHI
[Ipeamer u 3agaun xumun. OCHOBHBIE 33]]Ja4l COBPEMEHHOW HEOPraHUYECKOU XUMUH.
XuMHuueckasi TEpMOJIMHAMHMKA, OCHOBHbBIE TTOHSTHSI.
IIepBbIil 3aKOH TEPMOJAVHAMUKH.
Tepmoxumus, 3akoH I'ecca.
Pacuerts! TemnnoBeIX 3P PEKTOB peakInil.
Bropoii 3aKk0H TEpMOIMHAMUKH.
[TousiTHE BHTpOIUM.
Oueprus ['m66ca u ['enbMromnsia.
. ®azoBble paBHOBecusl. OCHOBHBIE MOHATHUS: KOMIIOHEHT, (a3a, CTereHb CBOOOIbI.
10. IIpaBuio ¢a3. JluarpaMMbl COCTOSTHHSL.
11. T'mpponus coneit. OcaxkieHHE TPYAHOPACTBOPUMBIX COJICH.
12. TIpousBeneHue pacTBOPUMOCTH.
13. DneKTpoXxuMu4ecKrne CBOMCTBA PaCTBOPOB.
14. JIBOITHOM 3JE€KTPUUYECKUN CIIOM, 3JIEKTPO/Ibl, TaJIbBAHUUECKAs sTUeHKa.
15. DaexTpoaHbIi MOTEHIHA.
16. OxucnuTenpbHO-BOCCTAHOBUTENBHBIE PEAKIIMM U UX HAIIPABJICHUE.
17. Psan HanpshkeHUN. DIEKTpOIIn3.
18. DnexTpoxuMHUECKNE UCTOYHUKHU 3HEpTUU. Koppo3us Kak 31eKTpOXUMHUYECKUI TIPOLIECC.
19. KuneTtnka u MeXxaHU3M XUMUYECKUX PEaKIIHi.
20. CKOpoCTh XMMHUYECKON PEAKINH, €€ 3aBUCUMOCTb OT IIPUPOJIbI M KOHLIEHTPALIMK PEAareHTOB,
TEMIIepaTyphl.
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21. Ilopsgok u MOJNEKYJIAPHOCTh peakuuu. KoHCTaHTa CKOpPOCTH U €€ 3aBUCHUMOCTb OT
TEMIEPATypPHI.

22. OcHoBbl TepMOAMHaMUKHU. [lepBoe Havyano TepmoauHaMuKku. TepMoxumus.

23. Duepreruyeckue 3QPEKThl XUMHUYECKUX peakiuil. DHTanbnus. 3akoH [ecca.

24. Tlonstue o6 suTpornuu. DHeprus ['nooca.

25. CranpapTHOE COCTOsIHUE BellecTBa. HanpapieHne XuMUYeCKHX MPOLIECCOB.

26. IlpencraBnenuii o crpoeHnn aToMa. BoHoBas npupona snexTpona. BomHoBast pyHKIus.
27. TloHsATHE O KBAaHTOBBIX YHCIAX. S-, p-, d- U f~opOHTAIIH.

28. AToMHBIE OpOMTAIH, X SHEPTUU U TPAHUYHBIC TIOBEPXHOCTH.

29. Ilopsaok 3armoMHEHHs JJIEKTPOHAMH aTOMHBIX OpOUTasen.

30. Ilpunuun IMaynu. IIpaBuna Xynna.

31. Xumuueckas cBs3b. [loHsATHE O IPUPOAE XUMUYECKOU CBA3H.

32. XapaKTepUCTUKH XUMUUYECKON CBSI3H.

33. Tunbl TuOpuaM3aMK aTOMHBIX opOuTaneii. OCHOBHBIE MOHATHS O METOJIE MOJEKYIISIPHBIX
opoutaneit (MO).

34. DHepreTHueckue AuarpaMMmbl JABYXaTOMHBIX TOMOSIEPHBIX MOJIEKYN, O0Opa30BaHHBIX
anieMeHTaMu 1-ro u 2-ro nepruoaoB. BonopoaHast cBs3b.

35. Tlepuoanueckuii 3akoH /.M. Menpaeneena.

36. Ilepuonuueckass cucrema 3neMeHTOB. CoBpemeHHas (opmynupoBka Ilepuonnyeckoro
3aKOHa.

37. Crpykrypa nepuogudeckoit cucremsl. [leproas! u rpynmnel. KopoTko- v IIMHHONEPUOAHBIN
BapHaHTHI.

38. IlepmonnyHOCT, B HM3MEHEHMM BEJIMYMH pAJAUYCOB, DHEPrMM HOHM3AIMM, CPOACTBA K
3EKTPOHY, JIEKTPOOTPULIATETHHOCTH aTOMOB.

39. Merauibl U Hemetajuibl. llojojkeHue 7JIEMEHTOB - METAJUIOB M HEMETalIOB - B
[lepuoanueckoit cucreme.

40. OcHOBHbBIE XapaKTEPUCTHKH METAJJIOB M HEMETAUIOB, UX paziuyue Mo (U3MYECKUM U
XUMUYECKUM CBOMCTBAM M THUIIAM XUMHYECKOM CBSI3H.

41. Tlonarue 06 MHTEPMETATUTHIHBIX COCTUHEHUSIX.

42. CoBpeMeHHbIE KOMIIO3ULIMOHHBIE MATEPUAJIbI.

43. KomruiekcHble (KOOpAUHAIITMOHHBIC) COCTUHEHHUS.

44. OCHOBHBIE TOHATHUA  KOOPAMHAIMOHHOW  XUMHUHU: LEHTPAIbHBIA aTOM U  €ro
KOOPMHAIIMOHHOE YHCIIO; JINTAH/Ibl; BHYTPEHHSISI M BHEITHSSI KOOPAUHAIIMOHHBIE CHEPHI.

45. HomeHknatypa U U30Mepusi KOMIUIEKCHBIX COeAMHEHUN. Teopuu CTpOEHHS] KOMIUIEKCHBIX
COCTUHEHUH.

7.2. Mertoauyeckue MaTepHAJbl, ONpeesIIONAe TPOIEeIYPyY OLEHUBAHHUS 3HAHMIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [1eSITeIbHOCTH, XAPAKTEPU3YIOIIHX ITAMNbI
(popMupoBanus KoMmneTeH M.

OO0muii pe3ynbTaT BHIBOJUTCS KaK WHTETpalibHasl OLIEHKA, CKJIAJbIBAIONIAs U3 TEKYIIETO
KoHTpoJist — 50 % u mpoMekyTouHOT0 KOHTpOJIsT — 50 %.
Texymuii KOHTPOJIb MO IUCIUTUIMHE BKIIIOYALT:
rnocenieHue 3aHaThii—10 6aios,
BBITIOJTHEHHE TOMAIITHETO 3aJaHusI U JJOMYCK K Jab0opaTopHBIM paboTam—25 6aios,
BBHITIOJTHEHHE U cJladya JJabopaTOpHBIX paboT—25 6asios,
MUChMEHHBIE KOHTPOJIbHBIE paboThi—20 6aIoB,
TecTupoBanue — 20 6aioB.
[TpoMeKyTOUHBIN KOHTPOJb MO AUCIUILINHE BKIIOYALT:
Komnoksuym — 100 6amos.
Kpumepuu oyenueanus no sauemy

OTBeT OLIEHUBAETCS «3a4TEHO», ECIIH CTYJICHT:

VVVYY



MIOJTHO PacKpbUl COJEp)KaHHE Marepuana B OOJAaCTH, MPEAyCMOTPEHHON MpOrpamMMoi;
U3JI0KWJI MaTepuall TPaMOTHBIM SI3bIKOM B OIPEJENIEHHON JOrMYeCKOW MOCIeI0BaTENbHOCTH,
TOYHO HCIIOJB30BAJl TEPMUHOJIOTHIO; TOKa3aJl YMEHHUS WJUIIOCTPUPOBATh TEOPETHUECKUE
IOJIOKEHHUS KOHKPETHBIMM IpUMEpaMH U3 [PaKTHKH; MPOAEMOHCTPUPOBAI YCBOCHUE
U3YYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB, C(POPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHMIA; OTBEYAI
CaMOCTOSITENIbHO 0€3 HaBOASIIUX BOIPOCOB; BO3MOXKHBI O/IHA — JIBE HETOYHOCTH IIPH OCBELLICHUN
BTOPOCTETIEHHBIX BOIIPOCOB.

OTBeT OLIEHUBAETCS «He 3aYTeHO0» B CIECIYIOLINX CIIydasX:

HE PAaCKPBITO OCHOBHOE COJIEp)KaHHE Y4eOHOTO METOJMUECKOr0 MaTepurana; 0OHapyXeHO
HE3HAaHME U HEMOHMMAHUE CTYAEHTOM Ooublueil uiu Haubojee Ba)KHOW 4acTH JUCLUILIUHBI;
JIOMYIIEHBI OITUOKH B OTIPENIeICHUU OHATHH, PH UCIIOIb30BaHUH TEPMHHOJIOTHH, KOTOPBIE HE
UCIIPABJIEHBl 110CJIE€ HECKOJIBKUX HABOASIIUX BOIIPOCOB IPENoJaBaTess; JOMycKaeT OUIMOKU B
OCBEIICHWU OCHOBOIOJIATAIOIINX BOIPOCOB AUCIUIIUHBIL.

Kpumepuu evicmasnenus oyeHoK npu npoeoenuu meKyujeco KOHMPOJsL YCNeeaemocmu —
KOHMPOIbHOU pabdomol:

oyeHka «omauuHoy. TIyOOKHE HWCYEpNbIBAIOIIME 3HAHMUA MaTepuaia, JOIMYEeCKH
MOCJIEIOBATENNbHbIE, TIOJIHBIC, IpPAaBUJIbHBIE W KOHKPETHBIE OTBETHI Ha BOIMPOCHI Owiera;
UCIIOJIb30BaHUE B HEOOXOIMMON Mepe B OTBETaX TEPMUHOJIOIMU TUCLUIUIMHBIL, IPEICTaBICHHON
B PEKOMEHTyEeMBIX YY€OHBIX TOCOOMSX M JOTIOJHUTEIBHOM TUTEpaType;

OoyeHka  «xopowio»: TBEpAblE W  JOCTAaTOYHO IOJHbIE 3HAHUA MaTepuana,
MOCJIeI0BaTENbHbIC, TPABUIIbHBIE, KOHKPETHBIE OTBETHI HA ITOCTABJICHHBIE BOIPOCHI, MOTYT OBITh
JIOIMYILIEHbl HECYIIECTBEHHbIE HEIOUYeThl B OTBETaX U HE3HAUUTEJbHbIC HApPYLICHWS JIOTUKU
U3JI0KECHUSI MaTepHaa,

OYeHKa «y0061emeopumenbHo»: 3HaHUe M NOHUMaHME OCHOBHBIX MaTepuaia, Haludyue
HECYIIECTBCHHBIX OmMUOOK (HEe Oosiee 50%) mpu HECTIOCOOHOCTH WX IOCIIEIOBATEILHOTO U
JIOTMYECKOTO U3JI0KEHHUS, BBI3bIBAET 3aTPYAHEHUE HCIOIb30BAHUE TEPMUHOJIOTUH IUCIUILIINHBI;

OYEeHKA  «HEeYO08IemBOpUmMeNbHO»: HETIOHUMAaHWE CYITHOCTH BOIPOCOB, TpyObIe
CYIIECTBEHHbIE OIIMOKH B OTBETE, OTCYTCTBHE CHOCOOHOCTH K INHUCBMEHHOMY M3JI0KEHUIO
Marepuaa.

Kpumepuu oyenxu konmponvuvix pabom (KOIN0K8UYM):

OYeHKA «OMAU4HO». OTBET TIOJNHBIA, TPABWIBGHBIA, CaMOCTOSTENbHBIH, MaTepHhai
U3J0KEH B ONpEJeNIeHHOM  JIOTMYeCKOM  MOCJeN0BAaTeNbHOCTH,  JIEMOHCTPHPYETCs
MHOTOCTOPOHHOCTH ITOJIXOZ0B, MHOTOACIIEKTHOCTh OOCYXIEHUS MPOOJIEMBbI, YMEHUE HAaXOAUTh
palMoOHaJIbHBIE MYTH PELICHUs 3a]ad, yCTaHAaBJIMBAaTh NPUYMHHO- CJICIICTBEHHBIE CBSI3U MEXTY
CTPOCHHEM, CBOWCTBAMH U TIPUMEHEHHEM BEIIECTB, B JJOTHYECKOM PACCYXICHUH MPH PEUICHUU
3ajauu, rpagUuecKuX MOCTPOEHUSX HET OLIMOOK, 33j7aya pelieHa paluoHaIbHBIM CIIOCOOOM C
KOPPEKTHBIM HCIOJIh30BAHNEM HEOOXOUMBIX (U3NKO-XUMHUECKUX BEIWYHH, TIOJTYYEeH BEPHBIN
otBeT. Pabora BeimoHeHa Ha 76-100%

OYeHKA «XOpowioy. NaH TIONHBIN, MPABWIBHBIA OTBET HA OCHOBE M3YYCHHBIX IMOHSITHH,
KOHIIETIIIM, 3aKOHOMEPHOCTEHN, TEOpUH, HO IOIYCKAIOTCsI HECYIIIECTBEHHBIE OLIMOKH B pacyeTax
IpH pelieHnu 3anad. Pabora BeinonHeHa Ha 66-75%.

OYeHKA «VO0811emeopumenbHoy. JTaH TOJHBIA OTBET, HO IPU 3TOM €CTh CYIIECTBEHHbIE
OMMOKK YKa3bIBAIONINE HAa HEYMEHHE HCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS M YMEHUS TIpU
pElLICHUH MOCTaBJIEHHBIX 3a/1a4. J[aHHble poOenbl B 3HAHUSAX HE MPENSATCTBYIOT JalibHEHIemMy
oOyuenuto. Pabora BeinonHena Ha 50-65%

OYeHKA  «HeYyO0BNemBOpUmenbHoy. OTBET OOHAapyXMBaeT HE3HaHHE OCHOBHOTO
(moporoBoro) coaepxanusi yaeOHoro marepuaiia Pabora Beinoinena menee 50%

Kpumepuu oyenku ycmnozo onpoca - Kpumepuu oyeHuaHus1:

OIIEHKA «OTJIMYHO» - BBICTABISIETCS CTYIEHTY, €CJIH CTYICHT Jall IIOAPOOHBIE OTBETHI Ha
BCE 3aJIaHHBIE BOIPOCHL. [Ipu 3TOM CTYJEHT JOJDKEH MOKa3aTh 3HAHUS HE TOJBKO U3 OCHOBHOM
JUTEPATYpBl, HO ¥ 3HAHUS U3 JOMOJHUTEILHON INTEpaTyphl, ceTH Internet;



OLIEHKA «XOPOILO» - BBICTABISETCS CTYJEHTY, €CIIM CTYAECHT AaJl IOJHbIE OTBETHI HA BCE
BONPOCHI, IOKa3aB 3HaHMA M3 OCHOBHOW JjuTeparypbl. IIpm 3TOM CTyOeHT [HOMYCTHI
HE3HAYUTENbHbIC ONIMOKU B OJJHOM BOIIPOCE;

OLIEHKA «YIOBJIETBOPUTEIBHO» - BBICTABISETCA CTYIEHTY, €CIM CTYIEHT Jail
000011IeHHBIE OTBETHI Ha BCE BOIPOCHI, MTOKA3aB 3HAHUS W3 OCHOBHOW JuTeparypshl. Ilpu sTom
CTYZAEHT JOIYCTHUJI HE3HAYUTEIIbHbIE OIINOKU B HECKOJIBKHUX BOIPOCAX;

OLICHKAa «HEYJOBJIETBOPUTEIBHO» - BBICTABIIAETCA CTYAEHTY, €CIU CTYJAEHT HE JAaj
0a30Bble OTBETHl Ha BCE BOINPOCHl, HE IPOJEMOHCTPUPOBAI JIOTUYECKOH CBS3U MEXAY
TEOPETUYECKUM M MPAKTUYECKUM MaTepuaioM. He moka3an 3HaHUS U3 OCHOBHOW JIMTEPATYPBHI.
CryneHT JomycTul 3HaYUTeNbHbIE OIIMOKH B BOIPOCAX.

8. IlepeyeHb OCHOBHOIl M [ONMOJHUTEJbHOH Y4eOHOH JHTEPATYpPbl, HEOOXOAUMOM JIsi
OCBOEHHUS TMCUMILIUHBI:

a) OCHOBHasl TUTepaTypa:

1. CyBopoB A.B., Hukonbsckuit A.b. O6mas xumust. Yue6. mas BY3os. CII16.: Xumuzaat, 2001
2. H.C. AxmeToB O6miast u Heoprannyeckas xumusi: M.: Beict. mk., 2001.I'muaka H.JI. 3amgaun
U ynpaxsaenus no odmei xumun. CI16.: Xumust, 2000

3. IlporpamMmma mpakTUKymMa IO HEOPraHMYECKOW XHMHHM M KOHTPOJbHBIC 3a/laHus IS
camocTosTeNbHOUM padoTel ctyaenToB /Ilox pex. V.I'. Maromen6exoBa. Maxaukana: UITL[ AT'Y,
2010

4. Cemenos, .H. Xumus [DnextpoHHblil pecypc]: yueonuk st By3oB / M.H. Cemenos, W.JL.
[TepduioBa. — DnexTpoH. TectoBbie Aannbie. — CII6. : XUMU3JAT, 2016. — 656 c. — 978-
5-9388-275-5. — Pexum pocryna: http://www.iprbookshop.ru /49800.html

0) nomonHUTEIbHAS IUTEpATypa:

1. Qukepcon P., I'peit I'., Xe#tT JI>x. OcHOoBHBIE 3aKOHBI XUMUU. M.: Mup, 1982. T. 1, 2.

2. Hekpaco b.B. OcHoBbI 0011e#t xumun. M.: Xumus, 1972-1973. T. 1,2.

3. Kapanerbsany M.X., [Ipakun C.1. O6mas u Heopranuueckas xumusi. 3-¢ u3a. M.: Xumus,
1994

4. Vraii S.A. O0Omas n Heoprannyeckas xumusi. M.: Breicias mkona, 2001

5. T'ankun B. 1O., I'ankun 0. B. O6mas xumus. XXI Bek. 2-ypoBHEBOe yueOHOE MOCOOue
CII6: Xumusaat, 2011.-328c.: http://www.1variant.ru/content/uchebniki/ximiya/155.pdf

9. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn «UHTepHeT»,
He00XO0IMMBbIX /ISl 0CBOEHUSI TMCHUTIIMHBI.

DNEeKTPOHHbIE YUeOHBIE PECYPCHI:

1. eLIBRARY.RU [DnexTpoHHbIi pecypc]: anekTpoHHas 6ubnnoreka / Hayd. snexkTpoH.0-ka. —
Mocksa, 1999. — Pexxum noctyma: http://elibrary.ru/defaultx.asp. — 3. pyc., anri.

2. Dnexrponnsblii katasnor Hb JII'Y [DnekTpoHHbIi pecypc]: 6a3a JaHHBIX COJEPKUT CBEIEHUS O
BCeX BHJax JHT, noctymaronux B houa Hb JI'Y/]/larectanckumii roc. yH-T. — Maxaukaima, 2010 —
Pexxum noctyma: http://elib.dgu.ru, cBOGOTHBIIM

3. Moodle [DnexTpoHHBIN pecypc]: cuctemMa BUPTyalbHOTO oOydeHueM: [0a3a maHHbIX| / Jlar.
roc. yu-T. — Maxaukana, r. — Jloctyn u3 cetu [AI'Y unm, rnocie perucTpaluy U3 CETU yH-Ta, U3
m000# ToukH, uMeroniel noctyn B uHTepHET. — URL: http://moodle.dgu.ru/ .

4. https://ibooks.ru/

5. www.book.ru/

6. Xumudeckue cepBepbl ChemWeb, ChemExpress Online, ChemNet.com
http://www.Himbhelp.ru

7. Karanor o6pazoBaTenbHBIX HHTEPHET-pecypcoB http://www.edu.ru/

10. Meroanyeckne yKkazaHHus 1Jisl 00y4alOIIMXCS 10 OCBOCHUIO IPOrPaMMBbl
Ha nexnusix cucteMaTHuecKu M MOCIeA0BaTEIbHO U3J1araeTcs MaTepralil TEOpeTHIECKOro
xapaktepa. OCHOBHOE BHHMAaHHE IIPU ITOM YIAEISAETCS PACCMOTPEHUIO OCHOBHBIX (OIOpPHBIX)


http://www.iprbookshop.ru/
http://www.1variant.ru/content/uchebniki/ximiya/155.pdf
http://elib.dgu.ru/
http://moodle.dgu.ru/
https://ibooks.ru/
http://www.book.ru/
http://www.himhelp.ru/
http://www.edu.ru/

MOHATUN U TEOPETUYECKUX OCHOB MOJIEKYISIPHOM CreKTpockonuu. [Ipy MoaroToBku K JIEKIUU
1es1eco00pa3sHo MPOYUTaTh MaTepuan JEKIUH M0 JI000MYy M3 PEKOMEH/IOBaHHBIX B CIIHCKE
JUTEPaTyphl Y4EOHHMKOB. DTO CYIIECTBEHHO NMOMOTAET MPOJYKTHBHO BOCIPHHMMATH MaTepHall
JEeKIMM M XOpOILIO €ro 3aKoHCHIeKTHpoBaTh. Ilocie nekuumu CTyaeHTaM peKOMEeHAyeTcs
BHUMATEIBHO NPOpadOTaTh HANMCAHHBIA KOHCIIEKT JICKI[MH, HEMOHSATHIE MECTa IOMbITaThCA
YACHUTH C TIOMOILbIO yueOHUKOB. Eciin oOydaromuecss He MOTyT CaMOCTOATEIbHO HATH OTBETHI Ha
BO3HUKILNE BOIPOCHI, MOKHO OOpAaTUTbCA K JIEKTOPY WM MPENOJaBATEN0 HA IMPAKTUUYECKUX
3aHATUSX.

JlaGoparopubie 3anstus. Ilepen Hauanom 1a0OpaTOPHBIX 3aHATUH, CTYACHT JIOJKEH
CaMOCTOSITEJIbHO M3YYHUTh METOAMKY BBIIIOJHEHMsI U IOJY4YUTh JONYCK Yy IpenojaBaTens. B
X0Jie J1a0OpaTOpHBIX 3aHATUH CTYACHT TIOA PYKOBOJCTBOM IIPENOAABaTelNsl BBIIOJIHSIET
n1a0opaTOpHbIE 33aHUs, IO3BOJISAIOIINE 3aKPEIUTh JEKIIMOHHBIA MaTepuall 110 U3y4yaeMol Teme,
HAYYHUTHCS BBITIOIHATH CTATHCTUYECKYIO0 00pabOTKY MOJIydeHHBIX JaHHBIX, HAYYUTHCS PabOTaTh
C METOAMKAaMM, PYKOBOJISALIMMHU JTOKYMEHTaMH, MHpopManued pasiuyHoro ypoBHs. CTyaeHT
JIOJDKEH BECTH aKTHBHYIO IO3HaBaTenbHYyI0 paboty. llerecooOpasHo crtpouth ee B (opme
HaOJIIOAECHUS, HKCIEPUMEHTAa U KOHCHEKTHpPOBaHUA. BaKHO HayuuThCsl BKIIOYAaTh BHOBBb
nojy4aeMyr0 HMH(OpMAIMI0 B CHUCTEMYy YK€ HMemuxcs 3HaHuid. HeoOxommmo Takke
aHaJIM3UPOBATh MaTepUall AJIs BbIACICHHS OOLIEro B YaCTHOM M, HA00OPOT, YACTHOTO B OOIIEM.

CamocrosaTenbHass paboTa CTYIEHTOB CIIOCOOCTBYeT Oosee TIyOOKOMY YCBOCHHIO
U3y4aeMoro Kypca, (hOpMUpOBAaHUIO HABBIKOB MCCIIEOBATENILCKOM pabOThl U OPUEHTUPOBAHUIO
CTYJCHTOB Ha YMEHHUE IMPUMEHATh TEOPETUYECKUE 3HAHUS Ha mpakTuke. [lo3Tromy TOIBKO
IIOCTOSIHHAs, CUCTEMAaTHYeCKasi CaMOCTOsATeNIbHAs paboTa oOydaronmxcs OyaeT crnoco0CTBOBAaTh
HOPMaJIbHOMY YCBOGHHUIO 3HaHHM. POpPMBI M BHIBI CaMOCTOSATENBHONH pabOTHI CTYIEHTOB, a
TaKke (OpMbl UX KOHTPOJIS MPEACTaBICHbI B pasnene 6. Pe3ynpTaTbl caMOCTOSATENBHOM padOoThI
CTYJCHTOB YYUTBIBAIOTCS IIPU aTTECTALUU CTYAEHTA (IIPU cJjaue 3a4eTa).

11. Ilepeyenb UHGPOPMAUMOHHBLIX TEXHOJIOTMH, HCHOJb3YeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeJIbHOr0 mpolecca M0 JAUCHUILUINHE, BKJIKYas IepedeHb MPOrPaMMHOIO
obecrieueHusi U HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM.

[Ipu npoBeneHNN 3aHATUN UCTIOIB3YIOTCS:

a) TEeXHUYECKUE CPEJICTBA: KOMIBIOTEPHAS TEXHUKA M CPEJICTBA CBSI3U (IIPOEKTOP, IKPaH,
BUJICOKaMepa), MPOBOAUTCS KOMIBIOTEPHOE TECTUPOBAHUE, IEMOHCTPAIMS MYJIbTUMEIUIHBIX
MaTepuaioB, WH(OPMAIMOHHBIC CIPABOYHBIE CHCTEMBI, JJICKTPOHHBIC BEPCHH YYCOHHUKOB,
nocoOHii, METOIUYECKNX Pa3padOTOK, YKa3aHHM M PEKOMEHJAIMil MO0 BceM BUIaM Y4eOHOI
paboThL, IPEyCMOTPEHHBIX yueOHOW pabouell mporpaMMoii.

0) mporpaMMHBIE CUCTEMBI:

omnepaionnble cucteMbl Microsoft Windows XP., Microsoft Vista;

nouckoBbie cucTeMbl Y andex, Google, Rambler, Yahoo;

crnenranu3upoBanHoe nporpammuoe odecrieuenne CJJO Moodle, SunRAV BookOffice
Pro, SunRAV TestOfficePro:;

IporpaMMHoOe obecrieyeHue no XxuMuu http://www/mdli.com;

XHUMHYECKoe MporpamMmmHoe obecrieuenue http://www.acdlabs.com/download/;

nporpaMMHoe obecrieuenue no xumuu. Cambridge Soft (Chem Office);

moaenu moiekynl TORVS Research Team: Molecular Models; Bu3yanuzaiuys MOJIEKYI
(6omee 175000 TpexMepHBIX MOJIEKYIISIPHBIX MOJIENICH ¢ BOBMOXKHOCTBIO IMOMCKa) online
GIF/PNG creator for chemical structures;

pucoBanue jgadboparopHoro obopynoanus The Glassware Gallery

12. Onucanue MaTepHaJbHO-TeXHH4YeCKOH 0a3bl, HeO00XOAMMOW Il OCYLIeCTBJIEHMSA
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

B cootBerctBum ¢ TpeboBanmsimu DPI'OC BO «kadeapa wumeeT chnenuaibHO
000pyI0BaHHYIO y4eOHBIE ayAUTOPUH JJIS IPOBEACHUS JICKIIMOHHBIX 3aHATHHA, ITOMEILICHHS /IS


http://www/mdli.com
http://www.acdlabs.com/download/
http://www.cambridgesoft.com/
http://www2.ccc.uni-erlangen.de/services/index.html
http://www.webmolecules.com/
http://www2.ccc.uni-erlangen.de/services/gifcreator/
http://www2.ccc.uni-erlangen.de/services/gifcreator/
http://www.ilpi.com/inorganic/glassware/index.html

71a00paTOPHBIX PadOT Ha TPYIITY CTYJCHTOB U3 12 YeloBeK M BCIIOMOTaTeIbHOE TOMEICHHE IS
XpaHEHUs] XUMHUYECKUX PEaKTHUBOB M MPOPUIAKTUUECKOTO 0OCTYKMBaHUS y4€OHOTO U yueOHO-
HAyYHOTO 000PYIOBAHMS.

[lomemienuss s JEKUMOHHBIX W MPAKTUYECKUX  3aHATUH  YKOMIUIEKTOBAHBI
KoMIuiekTamu anekTponutanus LD (220 B, 2 kBT, B kommiekre ¢ ¥Y30), cienuain3upoBaHHON
MeOeNbi0 U OpPrCpe/CTBaMH (JIOCKa ayauTOpHas Ajisi HamucaHus MeloM U (romactepom,
cToliKa-Kadeapa, CTOJ JIEKTOPa, CTYJI-KPECIIO, CTOJIBI ayIUTOPHBIC ABYXMECTHBIC (1 Ha Ka)IbIX
JIBYX CTYJIEHTOB), CTyJl ayauTOpHBIM (1 Ha KaXIOro CTyAEHTa), a TaKkKe TEeXHUYECKUMU
cpeAcTBaMu  0OydeHHs (PKpaH HACTEHHBI C AJIEKTPONPHBOAOM U JUCTAHLIHMOHHBIM
yIpaBieHUEM, MYJIbTUMEIUA IPOEKTOP C HOYTOYKOM).

JIaGopaTopHble 3aHATHS MPOBOJATCS B CHENHMAIBHO OOOPYIOBAaHHBIX JIAOOPATOPUSIX C
MIPUMEHEHUEM HEOOXOIMMBIX CPEACTB oOydeHus (jJabopaTopHOro oOOpyaoBaHUs, 00pasIoB,
HOPMATHUBHBIX ¥ TEXHHUYECKHX JOKYMEHTOB M T.II.). [lomerienus 1abopaTOpHBIX MPAKTUKYMOB
YKOMILIEKTOBaHbl CHElHaIbHON y4eOHO-1abopaTopHOil MeOenbio (B TOM YHCIE CTOJNAMU C
XUMHYECKH CTOMKMMH TOKPBITUSAMH), Y4eOHO-HAydYHBIM J1a0OpaTOpPHBIM OOOpPYIOBaHHEM,
U3MEPUTENbHBIME TTPUOOpaMU U XUMHUYECKOW MOCYI0i, B IMOJHONH Mepe 00ecreurBalomuMU
BBIINIOJIHEHHE TPEOOBAHUIN MPOrpaMMBbl [0 HEOPraHUUYECKON XUMHUU. MaTepuallbHO-TEXHUYECKHE
CpelIcTBa JUIsl TPOBEACHHUS JTabOpPaTOpPHOTO MpakTUKymMa MO AMCLUMILIMHE HEeOpraHuvecKas
XUMHS BKJIFOYaeT B ce0s: crenuanbHoe 00opymoBaHue (KOMIUICKT diiekrpormrtanus 11D,
BoJIocHaOkeHue), 1abopaTopHoe obopynoBaHue (maboparopusie Becsl Tumna BJID 250 u BJID
1100, kongykroMeTp, TepmMoMeTpsl, pH-meTpel, neun Tpybuaras v MyQenbHas, CyIIUIbHBINA
mkad, yCTpOMCTBO JUIsl CYIIKHU TOCYJbI, AUCTUIIIATOP, OYKHU 3alUTHBIC, KOJIOOHArpeBaTeH,
IITaTUBHI JTA0OPATOPHBIE, IITATUBHI AJIsl IpoOupok), Jlaboparopuas nocyna (Crakanst (100, 250
u 500 mn), kon6b1 kornueckue (100 M), konObl kpyraoaoHHbIe (250 MiT) KOJIOBI TNIOCKOIOHHBIE
(100, 250 u 500 mur), konosr Bropua (250 u 100 mu), uunuuaapsl mepubie (100, 25 u 50 mu),
BOPOHKU KarelbHbIe, XMMHYECKHEe, BOPOHKU [UIsl XJIOopa, BOPOHKH MrioHKe, mpombiBasiku, U-
oOpa3Hble TpyOKH, peakuMOHHble TpyOkH, QapdopoBble yamku, TUIIH (QapdopoBble,
XOJIOJUJIBHUKH TIPSIMOM, OOpaTHBIM, BOPOHKM J1abOpaTopHbIE, JederMaTopsl), ClelualbHas
Mebenb U oprcpenctsa (Jocka ayAuTOpHAs IS HAMUCaHUS MeJIoM U (JIoMacTepom,
MYJIbTHUMEHNA MPOEKTOp (IEPEHOCHON) C HOYTOYKOM, 3KpaH, CTOJI MIPEeroiaBaTes, CTyJI-Kpeciio
npernojaBaress, CTOJIbl JaOOpaTOpHbIE MPSAMOYTOJIBLHOTO MPO(UIS C TBEPAbIM XUMHUYECKUM U
TEPMUYECKU CTOMKHUM MOKPBITUEM, TAOypETHI, BHITSDKHBIE MIKa(bI 1TaOOpaTOpHbIE, MOMKA).

[Ipu mpoBeneHHM 3aHATHNA HCIOIB3YETCS ydyeOHOE M JIabopaTopHOE O00O0pYy/IOBaHUE:
AToMHO-abcopO1MoHHBI  criekTpomerp, Contr  AA-700, AnalytikJena, I'epmanus;
Cnekrpodoromerp UV-3600 ¢ wunrerpupytomeit cdepoit LISR-3100, UV-3600, Snonus;
MHoroueneBoil dKCIEPUMEHTANbHBINA Macc-ciekTpoMerpuueckuii komrieke OMK, Poccus;
Pentren-dayopecuentnsiii cnexkrpomerp EDX-800 HS, Anonus; UK-®Oypbe cnextpomerp
NudpalltOM  DT-02, Poccus; Cnexrpodayopumerp F-700, SAnonus; Cnextpodoromerp,
SPECORD 210 PlusBU, AnalytikJena, I'epmanust; Cnexrpomerpuueckuii kommieke MJ[P-41 B
KOMIUIEKTE C a30THBIM npoTouHbIM KpuocrtatoM OptCryol98, Poccus; PentreHoBckuit
nudpakromerp, EmpyreanSeries 2 ®dupma Panalytical ([ommannus); Hduddepenumanbabiii
ckanupytomuit kanopumerp, NETZSCH STA 409 PC/PG, I'epmanusi;



