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[Iporpamma cocrtaBieHa B coOTBeTCTBUU ¢ DepepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
cTaHiapToM o HampasiaeHHto nmoaArotToBku 04.03.01 Xumusd, yrBepKACHHBIM NpUKazoM MuUHHCTEpCTBA
HaykKd M BbIciiero oOpasoBanusi Poccuiickoit ®enepamnu ot 17 utons 2017 roma Ne 671; mpukazom
MunHCcTEpCTBa HayKH U BhICIIero oOpazoBanus Poccuiickoii @enepannn ot 26 HosOps 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBoM roctuiiuu Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECEHUU W3MEHEHHIl B (enepaiabHble TOCYIapCTBEHHBbIE OO0pa30BaTeIbHBIE CTAHAAPTHI BBICILIETO
oOpa3oBaHMs»; y4eOHBIM IUTAHOM TMOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumws,

yTBepkAeHHbIM yueHbIM coBeToM OT'BOY BO «COI'Y» ot 31.05.2022 r., npoTokon Ne 13.

CocraButens: K.X.H., foueHT Kybanosa JI. M.

PaGouas nporpamma oGcy:k/eiia U yrBepikacHa Ha 3ace 1andi Kadeapbl oOeH U Heopraniyecko

XxuUMHH (1poTokos Ne 9/21-22 ot «08» anpens 2022 1))

3aBeayIoUMi Kadeapoit /// " Cumeonuan J. 1.

OnoOpeHa coreToM GakyIbTCTa XUMHK. OHOIOr MK 1 OUOTCXHO 101 MK
(poTokos No 6/21-22 ot «25» anpens 2022 1.)

[Tpencenarens coreTa pakynpTeTa ,,%,(,;u - Araesa @. A.

Pabouas npoecpamma oucyuniunvl npunsma ¢ cocmase 0CHOBHOU NPOPECCUOHATLHOU 00PA308aAMENbHOU
npoepammul peweHuem yueroz2o cogema Ilpomoxon Ne 13 om 31.05.2022 e.




1. Crpykrypa u 061asi TPYA0€MKOCTb M CUMILIUHBI

OO6mias TpyA0€MKOCTh JUCHUILIUHBI cocTaBisieT 108 yaca (3 3aueTHbIe € IMHUIIBI)

Ounas popma oOyueHus 3aounas popma oOydeHUs
Kype 2 -
Cemectp 4 -
Jlexuun 36 -
[IpakTuueckue (ceMUHAPCKUE) 3aHATHS 36 -
JlaGopaTopHbie 3aHATHS - -
Koncynbrauuu - -
Hroro aytuTOpHBIX 3aHATUI 12 -
CamocrosTenpHas pabora 36 -
Kypcosas padota - -
dopma KOHTPOJIS 3auér, 4 cem. -
OK3ameH - -
3auer - -
OO611ee KOJIMYECTBO YaCOB 108 (3 3.e.) -

Ounas gopma oOydeHHsI 3aounas ¢opma oOyueHHs
Kypce 2

2. Ilesu ocBOEHHUSA AU CIHUNIUHBI
HenassMmu ocBoeHus: AUCUUIUTMHBL (MOIyssi) XuMHS OUOTEHHBIX ASJIEMEHTOB B COOTBETCTBUU C
npodeccHOHATLHBIME CTaHIAPTaAMHU:

— 01.001 TIIpodeccuonansubiii crannapt «llemaror (memaroruueckas JesTEIbHOCTH B cdepe
JIOIIKOJILHOTO, HAYaJlbHOTO OOIIEro, OCHOBHOTO oOOIero, cpemHero oomero o0pa3oBaHus)
(BocmHTaTeNb, YUUTENb)», YTBEP)KICHHBIN NprukazoM MHUHHCTEpCTBA TpyJa U COLUAIBHON 3alllUThI
Poccuiickoit ®enepanun ot 18 oktsa0ps 2013 r. Ne 544n (3apeructpupoBaH MHHHCTEPCTBOM
toctuiu Poccuiickoii @eneparun 6 nexadps 2013 r., peructpaunonssiii Ne 30550);

— 40.011 IIpodeccuonanpubiii crangapt «CHEMUATUCT MO HAYYHO-UCCIIEAOBATEIBCKUM U OIBITHO-
KOHCTPYKTOPCKUM pa3padOTKaM», YTBEPXKIEHHBIM MpHKa3oM MHUHHCTEpCTBA TpyJa W COIUATIBHOMN
3ammThl Poccuiickoit ®@enepanuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH MUHUCTEPCTBOM
toctuumu Poccuiickoit @enepaunu 21 mapra 2014 r., peructpannonssiii Ne 31692).

SIBJISIIOTCS

— CucremaTtuzanusi 3HaHUN O0y4aroImMXCs MO OCHOBAaM HEOPraHMYECKOW XMMHUU OHOT€HHBIX
9JIEMEHTOB, PAAMOHYKIUAOB, YKOTOKCHMKAHTOB M HMX JIMHAMUKUA B OOBEKTaX OKpY’Karollen
Cpelbl;

— @OopMHpOBAaHUE CHUCTEMHBIX 3HAaHUM i1 [IOHMMAHUS OCHOBHBIX 3aKOHOMEPHOCTEHN
B3aMMOCBSA3M MEXIY CTPOEHHMEM W XHMMHUYECKHMHU CBOMCTBAMM BELIECTBA, IPOTEKAHUS
XUMHUYECKUX PEaKIHUi, CTPYKTYpOH XUMHYECKHX COEIMHEHUH U UX OHOJIOTHYECKUM
3HAUEHUEM;

— Ilporno3upoBaHue OMOJOTUYECKONW POJIH, JIEYEOHOTO JEUCTBUS XUMHUYECKHUX 3JIEMEHTOB M UX
COEMHEHMH, UCXOJ M3 CHEUM(PHUKU CTPOCHMUS] U MEXaHHM3Ma B3aWMOJEUCTBUSA C >KMBBIMU
cybcTparamy;

— Pacmmpenune u yriyOrieHne 3HaHUN OOy4arOmIMXCS O POJIM XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHUI B KU3HEAESTEIbHOCTH OpPraHM3Ma, O BAXKHEHIINX XMMHUYECKUX MPEBPAIICHUSIX,
JIeKAIIUX B OCHOBE MeTa0O0IU3Ma, O MPUMEHEHUH B MEIULIMHE HEKOTOPHIX HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB;

— OGecneyeHre NOHUMaHUs (pyHIAMEHTAIbHBIX TOHATHIA, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,
UX POJIb B IPOTEKAHUN OMOJIOTHYECKUX MPOIIECCOB;



— ®@opmupoBaHHe y OO0yYalOIUXCd YMEHUH ¥  HAaBBIKOB OCYIIECTBICHHS  Y4eOHO-
MO3HABATENBHON U POPECCHOHATBHOMN 1A TEILHOCTH;

— PasBurtue y oOyuaronuxcsi BHyTpeHHEH MOTHUBALMU K O0y4YEHHIO, MOBBIIIEHUE UX HHTEpeca K
MO3HAHUIO AUCHUILUIMH XUMHUYECKOT0 POduUIIs.

3. Mecro nucuuminabl B cTpykrype OIIOII GakanaBpuara mo
HarpasieHuto 04.03.01 Xumusi.

Jucnunimna XuMus OMOTEHHBIX 3JE€MEHTOB OTHOCHUTCA K 4acTd, (popMUpyeMOW y4acTHUKAMH
oOpazoBarenpHblXx oTHoweHUH brmoka 1. ducuummuuel (MOAynau) y4yeOHOro IUIaHa MOATOTOBKH
OakanaBpoB no HanpasieHuto 04.03.01 Xumusi, umeet naaekc B yueoHom miane b1.B.08.

JUis u3ydyeHusl OUCHMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHMS M KOMIETEHIMH, IOJy4YECHHBIE
CTYJEHTAaMHM IpPU HU3YYEHHUU Kypca XUMHUHU, OMOJOTMHU IpPU CpelHEM o0IieM oOpa3oBaHMM, a TaKkKe
micuuiuine «Heopranundeckas Xumus», «AHaJIUTHUECKas XUMHUs», «Marematuka», «HpopmaTukay,
«®Du3nkay ydeOHOTO IUTaHa MOATOTOBKH OakanaBpoB 1o HanpasieHuto 04.03.01 Xumus.

TpeboBaHMs K BXOJHBIM 3HAHUSIM O0yUarOIIUXCSL:

Jns  ocBoeHWsT JaHHOM  JUCHUIUIMHBI ~ HEOOXOIUMO  BIIQJICHHE  MpeIBapUTeJbHBIMH
KOMIIeTEHIUSIMH, IPUOOPETEHHBIMU B PE3YJIbTATe OCBOCHMS MPEALISCTBYIOIIMX TUCHUIUIMH Y4eOHOIro
IaHa moAroToBku OakanaBpa mo HampasieHuio 04.03.01 Xumus («Heopranuueckas xumusi» - YK-1;
VK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «Anamutuuyeckas xumus» - YK-1; YK-2; VK-
4; OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; «Maremaruka» - YK-1; OIIK-3; OIIK-4; OIIK-5;
«Mudpopmaruka» - YK-1; OIIK-3; «®usuka» - YK-1; OIIK-3; OIIK-4):

YK-1. CnocobeH ocylecTBIsITh MOUCK, KPUTUYECKUN aHAIW3 U CUHTE3 MH(OpMaluu, TPUMEHATH
CHCTEMHBIN MOAXO]T AJIsl peIlIeHHs TOCTAaBICHHBIX 3a/1ay;

YK-2. CniocobeH onpenensaTh Kpyr 3ajad B paMKax IOCTaBJICHHOW IEIH W BBIOMPATh ONTHMAJILHBIC
CIOCOOBl MX pELIeHHs, HCXOAS M3 JCUCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS PECypcoB U
OTpaHUYECHUH;

YK-4. CnocoGeH OCyIIEeCTBIATh JEIOBYI0 KOMMYHHUKAIIMIO B YCTHOM M NMHCbMEHHOH (opmax Ha
rocyJapcTBEHHOM si3bike Poccuiickoil @enepaniuu 1 ”HOCTPaHHOM(BIX ) S3bIKe(aX);

OIIK-1 CrocoGeH aHanu3upoOBaTh U MHTEPIPETUPOBATH PE3YIbTATHl XMMHUECKUX SKCIIEPUMEHTOB,
HaOJI0CHUHN U U3MEPEHUH;

OIIK-2 Cnoco0eH TpPOBOAWTH C COONIIOJICHMEM HOPM TEXHHKH O€30MacHOCTH XWUMHYECKUI
JKCIIEPUMEHT, BKIIOYas CHHTE3, aHaJU3, MU3yYEHUE CTPYKTYpPbl M CBOWCTB BEIIECTB M MAaTE€pPHAJIOB,
HCCIIEIOBaHME MPOIIECCOB C UX YUACTHEM;

OIIK-3 CrnocoGeH MpUMEHSATh pacuyeTHO-TEOPETHUECKUE METOIbI JJIsl U3YyUEeHUsl CBOMCTB BEILLECTB U
MIPOLIECCOB C UX YYACTHUEM C HCIIOIb30BAaHUEM COBPEMEHHOMN BBIYUCIUTEIBHON TEXHUKH;

OIIK-4 CrnocobeH mIaHMpPOBaTh pabOThl XUMHUYECKOW HAalpaBlIeHHOCTH, 0OpabaThiBaTh U
MHTEPIPETUPOBATH NOTyYEHHBIE PE3YIbTAThl C UCIOJIB30BAHNEM TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
HAaBBIKOB PELICHUSI MATEMaTHUECKUX U (PU3UUECKUX 3a]1a4;

OIIK-5 Cnoco0eH HCTONb30BaTh CYIIECTBYIOIIME MpPOrpaMMHBIE MPOAYKTHI U MH(GOPMALMOHHBIE
6a3bl JaHHBIX Ui pelleHHs 3a1a4 Npo(ecCHOHANBHOMN AEATENIbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMMN
nH(pOpPMaIMOHHOM 06€30MMacCHOCTH;

OIIK-6 CnocobeH mpeAcTaBiIsATh Pe3yJlbTaThl CBOEH paboThl B YCTHOM M MHCbMEHHOH (opme B
COOTBETCTBUM C HOPMaMU U IPaBUJIaMU, IPUHATHIMU B IPO(ECCHOHATIBLHOM COOOIIECTBE;

JI1st ocBOEHUSI TaHHOW y4eOHOM NUCIMIUIMHBI CTYJEHT JOJIKEH
3HaThb:
- TIOHATHUS U 3aKOHBI OOIIEH XUMHH;
- KJIACChI HeOpFaHquCKHX COCHHHCHHP'I, MCETOABI UX HOJIy‘-ICHI/IH U XUMHUYCCKUEC CBOfICTBa;
- 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHYECKHUX JJICMEHTOB.



Ymers:
- [10JIb30BaThcs Tabauuel Menzeneesa, TabnuLel paCTBOPUMOCTHU U PSAAOM HAIPSKEHUH METallIoB;
- COCTaBJIATH AIIEKTPOHHBIE (POPMYIIBI AaTOMOB U CTPYKTYPHBIE (DOPMYIIBI MOJIEKYJT;
- COCTaBIIATh ()OPMYJIbl BEIIECTB U YPAaBHEHUS XUMUYECKUX PEaKIHii;
- TIONB30BaThcAd 0a30i JMAaHHBIX MO TEPMOJWHAMHYECKHM, CTPYKTYPHBIM U (PH3HUECKUM CBOICTBaM
BELICCTB;
- OLICHUBATh BO3MOXKHOCTb IIPOTEKAHUSI XUMUUECKON PEAKIIMH.
Baanern:
- METOJaMHU IIPOCTEHIINX XMMHMYECKUX pacyeTOB C HCIIOIb30BAHMEM TEPMOAVNHAMUYECKUX JAHHBIX,
pa3IUYHBIX CHOCOOOB BBIPRKEHUS KOHLEHTPALlMM pPacTBOpPAa, KOHCTAHT XMMMYECKOI'O pPaBHOBECUS U
CKOPOCTH XMMUYECKON PEAKLINH;
- OCHOBHBIMH CIIOCOOAMHU IPOBEIEHUS U ONUCAHUSI XUMUYECKOI'O SKCIIEPUMEHTA.

JlaHHasg JUCHMINIMHA HMEET JIOTUYECKYI0 M COJEP’KATEIbHO-METOAMYECKYI0 B3aUMOCBS3b C
MOCIEAYIOIUMU AUCIMIUIMHAME M TPAaKTUKaMH Y4eOHOTO IUIaHa, JJii KOTOPBIX OCBOCHHE JTaHHOH
JUCHUILIMHBI HEOOXOIMMO KaK MPE/IIECTBYIONIEE, & UMEHHO:

Opranuueckast XUMHs

XHMHUYECKHE OCHOBBI OMOJIOTUYECKUX IPOLIECCOB

BbICOKOMOIIEKYIIIpHBIE COEIMHEHUS

Ileparornyeckas npakTHKa.

[Tpu ocBOCHMHM JaHHOW AMCIUIUIMHBI O0YYAIOIIUICS CMOXKET MPOAEMOHCTPUPOBATH (YACTHYHO)

cienymoire 0000mennbie TpyaoBble pyHknun (OT®P) u Tpynossie pynkuuu (TD):

Kon u HauMeHOBaHHE O0001ICHHBIC TPYIOBbIC PYHKITUH TpynoBbie GyHKIINU
npo¢ecCHOHATBEHOTO
CTaHJ1apTa Kon HaumenoBanue HaumenoBanue Kon
01.001 Ilemaror A ITegarornueckas O6menenarornyeckas pyukims. | A/01.6
(memarornueckas JIEATENBHOCTD 110 OO0yueHue
JESITeIILHOCTh B cepe MIPOEKTUPOBAHUIO U
IOIIKOIBFHOI0, HA4aIbHOIO peanuzanuu
00111eET0, OCHOBHOTO 00pa3oBaTeIbHOro Mporecca
o011Iero, cpeHero ooIero B 00pa3zoBaTeNbHBIX
o0pa3zoBaHus) OpraHu3aIMsaX JONIKOJIBHOTO,
(BocriuTaTeNh, YUUTEIb) Ha4YaJbHOTO O0IIero,

OCHOBHOTO 00IIEro, CpeTHETo
obmero o6pazoBaHus

40.011 A | IlpoBenenue HayyHO- Ocy1ecTBieHHE TPOBEICHUS A/01.5
ITpodeccrnonanbHbII HCCIIEIOBATENbCKUX U pabot o oOpaboTke 1

crangapt «Crienuammct OTIBITHO-KOHCTPYKTOPCKHX | aHAJIN3Y HAyYHO-TEXHUIECKOM

10 HAy4YHO- pa3paboTOK MO OTAEIbHBIM | HH(POPMAIIUH U PE3YIIbTATOB
HCCIIEI0BATEIbCKUM H paszzaenam TeMbl WCCIIeIOBAaHHHA

OTIBITHO-

KOHCTPYKTOPCKUAM

pazpaboTkam»

4. TpeGoBanusi K pe3yJbTaTaM 0CBOCHHS AUCHHILIHHbI
(koMmeTeHIMH 00yUaroLerocs, GopmMupyemMbie B
pe3yJabTare OCBOCHUSI JUCHUILIMHBI(MOIYJIs1)




[Tpornecc n3yyeHHs JUCUUIUIMHBI HAIPaBJIeH Ha (hOpMUPOBAHHE CIEAYIOUINX KOMIECTSHIIUH:
Ipodeccnonanbubie komnerenuun (IK):

Crnioco0eH HcIonb30BaTh 3HAHUSI O CTPOCHUHU BEIIECTBA, MPUPOJE XUMUYECKOW CBSI3U M CBOMCTBax
Pa3IMYHBIX KJIACCOB XUMHMYECKHMX DJIEMEHTOB, BELIECTB M MAaTEPHUAJIOB JUIS IOHUMaHUS MEXaHU3Ma
XUMUYECKHUX PEAKLUH, NMPOUCXOJAUIMX B TEXHOJOTMYECKHUX MPOLECCaX U OKPYXKAIOLEM MHUPE, a TAKKeE
€CTECTBCHHOHAYYHbIC 3HAHUS JJIsI PElIeHus 3a1a4 npodeccuonanbuoi nesirenpHoctu (ITK-1).

Koa 1 HanMeHOBaHMe HHAUKATOPA A0CTHKEHH NPO(PECCHOHAILHOM KOMIIETEHIMH
IK-1.1. I/ICHOJ'II)SyCT 3HaHHUA O CTPOCHUH BEIICCTBA, IPHUPOIC XUMHYECKOM CBSI3U U CBOMCTBAX PAa3JIMYHBIX KJIACCOB
XUMHYCCKHUX 3JIEMCHTOB, BEMIECCTB U MAaTCPHUAJTIOB JJI IIOHUMaHHA MEXaHU3Ma XUMHUYCCKUX peaKuHﬁ,
MMPOUCXOAAIINX B TEXHOJOTMICCKUX MTPOLIECCAX U OKPYIKAIOIIEM MHUPE;
MK-1.2. [IporHO3upyeT CBOWCTBA XMMUYECKUX COCAMHEHUI 1 MAaTepHalioB Ha OCHOBE JaHHBIX 00 MX CBOMCTBaX U
XUMUYCCKOM CTPOCHUU,
IIK-1.3. Hcrome3yeT COBpEMEHHBIE TEOPETHUECKHME NPEACTABICHUS XUMHYECKOW HayKH W
€CTECTBEHHOHAYYHbIE 3HaHUS B CBOEH NMPO(EeCCHOHANBHOMN NesTEIbHOCTH.

B pe3ynbrate 0cBOSHUS AUCHUIUIMHBI 00yUYaIOIIHICS TOJIKEH:

3HaTh!

e OCHOBHbIC ITPUHIIMITBI, 3AKOHBI, TOJIOKEHHUS, METOI0JIOTHIO H3ydaeMoi muctuiuinabl (ITK-1);

e 0CHOBBI (hyHIlaMEHTAJIbHBIX Pa3/elOB XMMHH MPUMEHUTEIHFHO K XUMUU OUOTEHHBIX 3JIEMEHTOB
(IIK-1);

e 00mme 3aKOHBI KPYrOBOPOTa BEIIECTBA M MOTOKOB DHEPIHH, & TaKKE OCHOBHBIE KPYTOBOPOTHI
OMOTeHHBIX JJEMEHTOB B MPHUPOJE, MX B3aHUMHOE BJIHMSHHE, MPUYMHBI M TOCIEIACTBUS HX
Hapymenus (I1K-1);

® OCHOBHBIC 3aKOHOMEPHOCTHU IPOTEKAHUs SHIOIEHHBIX U SK30I€HHBIX IPOLIECCOB B Pa3IUYHBIX
o0BekTax okpyxatomieit cpeast (ITK-1);

e OCHOBHbIE (OPMBI TpaHCHOPMAIMH XUMHUUYECKHX BEIIECTB W MEXaHU3Mbl (HU3UKO-XUMUUYECKUX
MIPOLIECCOB, TMPOTEKAIOIIMX B OOBEKTAaX OKpYKaIIEH Ccpelbl, 0a3upyOIIMXCs Ha OCHOBHBIX
3akonax xumuu (ITK-1);

® COCTaB M CBOMCTBA XUMHUYECKHUX BEIIECTB, BXOANINX B opranu3M yenoseka (I1K-1);

e OHOJOTHYECKYIO POJib d1eMeHTOB-opranoreHoB (I1K-1);

¢  (UBHOIOTUYECKYIO U MATOJIOTHYECKYIO POJIb XUMHUYECKUX JIEMEHTOB B kMBOM opranusme ([1K-1).

Ymersn:

® CIIOJI30BATh OCHOBHBIE 3aKOHBI U MOJIOKEHUS XUMUH JJI1 TTOHMMAaHUs MEXaHU3Ma XUMHUYECKHX
peaxiuii, Ipoucxoasamux B okpyxatoriem mupe (ITK-1);

® T[IPOTHO3UPOBAaTh OWOTEHHBbIE CBOMCTBA XMMHUYECKUX DJIEMEHTOB M UX COEAMHEHHMH Ha OCHOBE
JaHHBIX 00 MX CBOWCTBAax U XxumuueckoM ctpoenun (I1K-1);

® [IPUMEHSTHh TEOPETUUYECKHE 3HAHUS JUISl pellieHUsI KOHKpETHBIX 3a1au B xumuu ([1K-1);

® OIEpPHPOBATH OCHOBHBIMH MOHATUAMHU — OMOT€HHOCTh 3JIEMEHTOB, Ouocdepa, Hoocdepa, Makpo-,
MHUKpPO- ¥ YJIBTPAMHKPOIEMEHTHI, POJIb KMBOTO BEIIECTBA B I'€OJOTMYECKOW HCTOPUM 3E€MIIH,
MUTpalus BEUIeCTB, OMOreoOXUMUYECKHEe (YHKIIMU KUBOTO BEIIECTBA, BIHUSIHHUE T'€OXMMHUYECKON
CpeAbl Ha pa3BUTHE U XMMUYECKMHA COCTaB pPACTEHHUU, OMOT€OXMMHYECKHE POJb XUMHUYECKUX
anemenToB (ITK-1);

® COCTaBJIATh CXEMBl OCHOBHBIX KPYTrOBOPOTOB OHMOTEHHBIX 3JIEMEHTOB B MPUPOJE, 0OOCHOBHIBATDH
POJIb KaX/I0T0 B COXPAaHEHUH MPUPOJHOIO PABHOBECHS, aHAIM3UPOBATh MPUUYMHBI U MTOCIEACTBHS
ero Hapymenus ([1K-1;

® AHANU3UPOBAaTh MEXAHH3M OMOTEHHOT'O M TOKCHYECKOrO JEHCTBHS XUMHMUYECKHX 3JIEMEHTOB B
opranusme (I1K-1;



OOBSICHATH, CBOHCTBA W OCOOCHHOCTH XHUMHYECKHX OJIEMECHTOB, KOTOPBIC SBISIOTCS
OTBETCTBEHHBIMU 3a PAa3JIUYHYI0 pAaCIpPOCTPAHEHHOCTh HUX B JKHUBBIX OpTaHU3MaX, YTO
omnpenessseT cueu(GUIecKyro posib 2JIeMeHTOB B Onosiornueckux cucremax (I1K-1);

MPOBOANTHh CPAaBHUTEIBHBIA aHATN3 PA3UYHBIX XUMHUYECKHUX TIPOIECCOB, IMPOTEKAOIINX B
opranusme (I1K-1);

CaMOCTOSITEJIbHO PadoTaTh ¢ y4eOHOW, HAYYHOHM M CHPABOYHOW JIMTEPATYPOH IO XUMHYCCKHM
mucouruimHaM (ITK-1).

Biaagern:

HABbIKAMU HCMOJIb30BaHUS (PYHIAMEHTAJIbHBIX XHMHUYECKUX 3aKOHOB U €CTECTBEHHOHAYYHBIX
3HaHUI B MPOLIECCE BHITIOIHEHUSI HAYYHOTO MCCIIEJOBAHUS, a TAKXKE B CBOCH MPOoQecCHOHATHHOM
nestenpaocth (ITK-1);

OCHOBaMH T€OpPUU XUMUU OuoreHHbIX anemeHToB (I1K-1);

METOJIOM CHUCTEMaTH3alMi CBEJIEHUH O OMOTEHHBIX M TOKCHYECKUX CBONCTBaX XMMHMUYECKHUX
3JIEMEHTOB M MX COE€AMHEHUI Ha ocHOBe llepmoanueckoi cucremsl 3nemeHToB .M. Menaeneesa
(IIK-1);

OCHOBAaMH TEOPHUM XUMHUU OHUOTCHHBIX DSJIEMEHTOB; HAaBbIKAMU PEIICHUS KOHKPETHBIX
TEOPETHYECKUX U OKCICPUMEHTAJIBHBIX 3aJlay, HABBIKAMH BBISIBIICHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM DJIEKTPOHHBIX O000JIOYEK aTOMOB M (DM3MUECKUMU M XHUMHUYECKUMU CBOWMCTBaMU
3JIEMEHTOB M UX COEIUHEHMH, nMeroux onoreHHyro pois ([1K-1).

OO01muM cpeacTBOM KOHTPOJIS SIBJISIETCS BBEJCHHAs! B YHUBEPCUTETE OAJIbHO-PEUTUHIOBAs

CHUCTCMA OLCHKHU YCIICBACMOCTH CTYACHTOB CIICHUAIINTCTA U HaHpaBJ’ICHI/Iﬁ 6aKaJ1aBpHaTa.

HpI/I IIpOBCACHUHU y‘IC6HBIX 3aHATHH o0ecIeYnBaeTCs pa3BuUTHUC y o6yqafoumxc>1 HAaBBIKOB

KOMaHIHOH pa6OTBI, MEXJINIHOCTHOM KOMMYHUKAIIUU, ITIPUHATUSA peI.HeHHfI, JINACPCKUX KAYCCTB.

I/ICHOJ'IIByeTCSI MMPOBCACHUC HWHTCPAKTHBHBIX J'IeKLIHfI, TPYIIIOBBIX HHCKYCCHﬁ, POJIEBBIX

urp, Marcepuajbl Ha OCHOBC PE3YJIIbTATOB HAYYHBIX I/ICCJIGI[OBaHI/IfI, B TOM 4YHCIC C Y4YCTOM

PErHOHAIBHBIX OCOOEHHOCTEH NPOQPECCHOHANBHON IESTENbHOCTH BBITYCKHUKOB M MOTpeOHOCTEN

paboToaaTenei.



5. Couepma}me H yqeﬁno-MeTouuquRaﬂ KapTa ITHCIUIIJINHBI

Tabnuna 5.1
Ho
Me HaumenoBanue teM (Bonpocos), 3anaTus CaMOCTOSTeALHAS DAGOTA CTVICHTOB KosmuecTso
p H3y4aeMbIX N0 JAHHOH NHUCHUTIMHE p A 6ayutoB Jlurepa
He @opMBbI KOHTPOJISI Typa
ne Jexkn | Ipakr .
. Conep:xanne Yacel min max
1 BBegenne B XMMHIO OMOIe€HHBIX | 2 2 Broreoxummueckne MIPOBUHLUU. | 2 Konnoksuym; 0 2 [1-5]
37€MeHTOB. XUMHYECKHE  DIICMEHTHI XUMHYECKHE JJIEMEHTHl B Teocdepe W MTICEMECHHBIE JIOMAITHHE
orocdepsl. Maxkpo-, MHKpO- u ouocdepe. ’Kuznenno HEOOXOIUMBIE 3amaHus (KOHCTICKT),
YIBTPAaMUKPOIIEMEHTHI. (me3ameHNMBIEe) 3neMeHTHL.  [IpumecHble pedepar
Broreoxnmndeckue MIPOBHHIIHH. JJIEMEHTBHI. (MynmpTHMEIMA
XUMHYECKHE 3JIEMEHTHl B Treocepe u TIPe3eHTalHs)
ouocdepe.
2 | Knaccuduxanus XUMUYECKUX | 2 2 OO6mias xapakTepUCTUKA S-OJIEMEHTOB U UX | 2 KomnokBuywm; 0 2 [1-5]
aneMenToB. OOLas XapaKTEpUCTUKA S- coenuHenunit. OOmas XapakTepUCTUKA P- NHCbMEHHBIE JIOMalTHHUE
NIEMEHTOB M WX coeauHeHud. OO6mas 9MIEMEHTOB M HX coeauHeHuil. OOmas 3a1aHuA (KOHCIEKT),
XapaKTepUCTHKA p- JJIEMEHTOB U HUX XapakTepucTuka  d-3JIeMEHTOB U HX pedepat
coenuHenuit. O0mas xapakrepuctuka d- COCIMHEHHI. (MynpTHMenna
JIEMEHTOB M UX COCAMHEHHI. Ipe3eHTaNus)
3 | PacnpocTpaHeHHOCTH XUMHYECKHX | 2 2 3aKOHOMEPHOCTH pacnpenenenus | 2 KomnokBuywm; 0 2 [1-5]
37eMeHTOB B mpupoie. bruonornueckas OWOTeHHBIX JJIEMEHTOB mo s-, p-, d-, f- MTMCEMEHHBIE JIOMAITHHUE
pOJNb  IIEMEHTOB B 3aBUCHMOCTH OT 610Kam MEePHOANIECKON CHCTEMBI 3a7aHust (KOHCIIEKT),
nosioxkeHus: B Ilepuoanueckoil cucreme O .Menneneera. Tonorpadus BaxxHSHIITHX pedepat
anemenToB J|.11.Menneneesa. OMOTEHHBIX  3JIEMEHTOB B  OpraHu3Me (MynpTHMEIMA
YeJIoBeKa. Bronornueckas poIb TIPe3eHTaIHs)
XMIMHWYECKHX JE€MEHTOB B OpTraHU3Me.
4 s-Jnementsl IA rpynmnbl. Xumudeckue | 2 2 Bopopona. Bona KaK BaXkHelee | 2 Konnoxsuywm; 0 2 [3-7]
CBOWcTBa, OwWoyorMueckas poJjb u COCIMHEHHE BOAOpONa, ee (pH3mUecKue u MMMCHMEHHBIE JTOMAITHHE
NpUMEHEHHE WX  COCIWHEHWH B XUMHYECKHe CBOMCTBA. /lucTrimmpoBaHHas 3a1aHus (KOHCIIEKT),
MEIUIITHE. W amuporeHHas BOjAa, MONy4YeHHE U pedepat
npuMeHeHne. IpupoaHble 1 MUHEpaIbHBIE (MynpTHMenna
BOJBL. MIpe3eHTAIHA)
S-anemMeHTsl [A  rpymmel — MeTauIbL.
Honodopsl m ux poss B MeMOpaHHOM
NEPEHOCE KaJlUsl U HAaTpusl.
5 s-Juaementsl IIA rpynnsl. Xumuueckue | 2 2 MoHBI IIENOYHBIX M IIECIOYHO3EMEIBHBIX | 2 Komnoksuywm; 0 2 [1-5]




CBOHMCTBa, OHONOrMYECKas pOJb u
NpPUMEHEHHE WX  COCOUWHEHHH B

MCTAJUIOB KakK KOMHHeKCOO6paSOBaTeHI/I.
CoeauHeHHs KaJgblMsl B KOCTHOHU TKaHH,

MUCbMEHHBIE JIOMAIIIHHE
3amaHus (KOHCIICKT),

MEIUIIHE. CXOJCTBO HOHOB KalblIMi W CTPOHIHS, pedepat
n3oMopdHOE 3aMeIIeHne (mpoGmema (MynpTHMena
crportus-90). TIPE3CHTAIHSA)
p-JJ1eMeHThI IIIA rpynmbl. bop. bopusrit anruapua u 60pHAs KHUCIOTa, Komnoxsuywm; [1-6]
XUMHYECKHE CBOWCTBA, OMOIOTHYECKAS paBHOBecHE B BOJTHOM pacTBope. MTICEMECHHBIE JIOMAITHHE
pOJIb U NPUMEHEHUE UX COCAVHCHUU B TerpaGopat Hatpusi. bBuonorundeckas posib 3a1aHus (KOHCIEKT),
MEIUIIHE. oopa. pedepat
ATIOMUHUH. PasznoBugHOCTH  OKCHAa (MynpTUMenHa
amoMuHus. [IpuMeHeHHe B MeAUIMHE. Hpe3eHTaus)
AMdoTEepHOCTh THIPOKCHIA. AJIIOMUHATHI.
Ksacipl.  DU3HKO-XUMHYECKHE  OCHOBBI
TIPUMEHECHHUS AJIFOMUHMS B MEIHIIIHE.
p-DJIeMeHThI IVA Tpynbl. VYranepon. AKTHBHPOBaHHBI yroib Kak Komnoksuym; [3-8]

XuMHYECKHE CBOMCTBa, OMOJIOrHYecKas
pOIb W MPUMEHEHHWE WX COCAMHCHWHA B
MEIUIIHE.

ancopbent. Coemunenus yriepoma (I1).
Coenunenus yriaepoaa (V).
Buoiornueckas poIib yriepoa.
XUMHYECKHE  OCHOBBL  HCIIOIb30BAHUS
HEOPraHWMYECKHX COCAMHCHHN Yriiepojaa B
MEIUILIMHE.

KpemHwuid. Oxcun  kpemuus(1V).
Cunukarens. Kpemuesas KHCIIOTA.
Cunukatel. PacTBOpUMOCTH W THAPOJIH3.
Hcnons30BaHiue B MEQUIMHE COENMHEHHI

KPEMHUSI.
Ceuren. Oxcumel. Oxcnpn cBuHIa(lV) kak
CHJIbHBIA OKMCJIUTEIb. XHAMU3M

TOKCHYECKOI'0 IeNCTBUS COETMHEHUH
ceuHua. [lpumeHenune B MeAMLIMHE
CBUHELCOJIEPKALIIX penapaTon
(ceunna(ll) anerat, ceuama(ll) oxenn).

MMUCbMEHHBIE IOMAIIIHKE
3a1aHus (KOHCIIEKT),
pedepat

(MynpTEMea
Hpe3eHTalus)




8 p-OJeMenThbl VA rpynnsi (A30T). A3oT. MHoroo0pa3ue COeqMHEHHH ¢ Komnoxsuywm; 2 + [1-8]
XuMHI4decKue cBOicTBa, OHOIOTHYeCKas Pa3IMYHBIMH CTETICHSAMH OKHCICHHUS a30Ta. MMMCHMEHHBIC JTOMAITHIE 46.
POJIb W MPUMEHEHHE COCIIMHEHUI B CBoiicTBa aMHHOKHUCIIOT KaK IPOU3BOIHBIX 3amaHus (KOHCIICKT), Pede
MEIUIITHE. amMmmaka. VoH aMMOHHSA M €ro CoJy, pedepat
KHCJIOTHBIE ~ CBOWCTBA,  TEPMUYECKOE (MynBTAME A par
pasnoxenume.  CoemuHEHHsS  a30Ta B TIpe3CHTAIIHA) (mpe3
MOJIOKUTEIBHBIX ~ CTENEHAX  OKHUCICHHS. eHTAall
Azotuctas kucinota u HuTpUTH. KO 1 OB st)
CBOWCTBa. A30THas KUCJIOTAa M HUTPATHI.
9 | p-Daementsl VA rpymmnbl (@ocdop). dochop. Coenunenus pochopa u 1-s pyoexHasn 15 [1-6]
XUMHYECKUEe CBOWCTBA, OWOJIOTHYECKas XMMHUUYECKHE OCHOBBI HX MEIUKO- aTTecTanus
pojib U IPUMEHEHUE COEJWHEHUH B OMOTIOTMIECKOT0 IPUMEHEHUS . KOMIIBIOTEPHOE
MEIUIIIHE. TECTHUPOBAHHME
10 | p-Ouaementsl VIA rpynnbi Kucnopon. O6mas xapakrepuctuka. Ponb Konnoksuym; 2 [1-5]
(Kucnopon). XuMuuecKkue CBOMCTBA, KHCIOpOoAa KakK ONHOTO U3 Hamboiee MMMCHMEHHBIC JTOMAITHIE
Omostornveckas pojib W MPUMEHEHHE pacmpocTpaHeHHBIX 2JIEMEHTOB u 3amaHus (KOHCIICKT),
COCIITHEHUH B MEIUIIHE. COCTaBHOM 4acTu OOJBIIMHCTBA pedepat
HEOpPTaHMYECKUX COeAWHEHWH. Moekyna (MynpTEMea
O B Ka4yecTBe JIUTAaHAa B OKCUT'€MOTIIO0HHE. Hpe3eHTaIN)
O30H, cTepeoXUMHA M TPUPOJAA CBA3CH.
XuMmHuueckass aKTHBHOCTh B CpPaBHEHHH C
KHCIOPOAOM  (peakuust ¢  pacTBOpaMH
nonunos). Ilepoxcua Bogopoma HoO», ero
KO u OB xapakrtepuctrka, IpUMEHEHHE B
MEIHIITHE. Buomorndeckas poib
KHCJIOPOAa. Xumudaeckue OCHOBBI
MIPUMEHEHHs KHCIOPOAAa U O30HA, a TaKXke
COEJIMHEHUI KUCIO0POAa B METUIIMHE.
11 | p-Oaementsl VIA rpymnbl  (Cepa). Cepa. CoenuHeHusi cepbl B pa3IUYHBIX Komnoksuywm; 2 [1-5]
XUMHYECKHe CBOWCTBA, OWOJIOTHYECKAs CTENEHSX OKUCIIeHUs. buonorudeckas poib MUCbMEHHBIE JOMalllHHIE
pojib U IPHUMEHEHUE COEJMHEHUH B ceppl  (CymbGTUAPWIBHBIE TPYNIBl U 3a1aHus (KOHCIIEKT),
MEUIIITHE. IUCYynb(GUIHBIE  MOCTHKM B Oelkax). pedepar
XUMIUYECKHEe OCHOBBI MPUMEHEHHS CEpPHI U (MynpTHMenna
€€ COCJMHEHUH B MEAMIIMHE. MIpE3CHTAIHSA)
12 | p-DJeMeHTBI VIIA rpynmbi. p—Onementst VIl rpynmel  (TajmoreHsI). Konnoxsuywm; 2 [5-8]

XuMHUeCKHe CBOMCTBa, OMOJIOrHYecKas
poJib W NPUMEHEHHE HX COEJUHEHUN B
MEIULIMHE.

KucnopoaHbsle KUCIOTHI XJOpa U HUX COJIH,
CTEPEOXUMHUSL 51 pupoJa cBA3€l,
YCTOWYMBOCTh B CBOOOJIHOM COCTOSHHU M B

IIMCHbMCHHBIC TOMAIIHUEC
3a1aHus (KOHCIIEKT),

pedepar

10




pactBopax, m3menenne KO u OB cBoiicTB B
3aBUCHMOCTH OT CTENEHH OKHCICHHUSA
rajoreHa. XJIOpHash M3BECTb, XJIOPATHI,
OpomaTel W HomaTel W WX CBOICTBa.
Buonorndeckas pons ¢Topa, ximopa, bpoma
u Hona.

[lonsatne o0 XuMuU3Me OAKTEPUITUIHOTO
JeicTBus xjopa u Hona. llpumeHeHue B
MEAUIUHE, CaHUTapUuu XHOpHOﬁ HU3BCCTH,
XJIOPHOM BOABI, TIpenapaToB AaKTHBHOTO
XJjopa, HoAa, a TaKXe COJSTHOM KHCIIOTHI,
¢ropumoB,  XJIOpHUAOB, OpPOMHAOB |
HOOUIOB.

(MynbpTHMenna
TIpe3CHTAIHSA)

13

1d-Daementsl IB rpynmnbl. XuMuueckue
CBOHMCTBa, OHoONOrMYecKas poJb u
NpUMEHEHHE WX  COCOWHEHWH B
MeUIIHE.

d-Onementst | rpymmsl Obmas
XapaKkTepucTuka Tpymnnel. Puszndeckue u
XMMHUYECKHE CBOWCTBA IIPOCTHIX BEILECTB.
KomrmnekcHblil XapakTep MeabCcoepKallux
(epMEHTOB M XHMHU3M HX JeiCTBUS B
MeTabOMMYECKUX DPeaKIHiX. XUMHUYECKHUE
OCHOBBI TPUMEHEHHs COEIUHEHHH MEIH B
MeMLHE.

Coenunenust cepebpa, mx KO u OB
XapaKTepUCTHKH (OaKTEepHUIIMAHBIE CBOCTBA
HoHa cepebpa). XHUMHYECKHE OCHOBBI
NIPUMEHEHNsI  COeAMHEeHWil cepebpa B
Ka4yecTBe JICYEOHBIX ITPEnaparoB.

30s10T0. XHMMHYECKHE OCHOBBI IPUMEHEHHS
B MEJMIIMHE 30JI0Ta M €r0 COCANHEHUH.

Komnoksuym;
MMMCHMEHHBIC JTOMAITHIE
3amaHus (KOHCIICKT),
pedepat

(MynpTEMea
Hpe3eHTalNs)

[1-8]

14

1d-DaemenTHI 11B rPYIIIbI.
XUMHYECKHE CBOMCTBa, OHOIOrHYECKas
pONb M NPHUMEHEHHE MX COCIUHCHHil B
MEIUIIHE.

Hunk. Oobmas XapaKTEPUCTUKA,
XUMHYECKas AKTUBHOCTb IPOCTOTO
Bemectea; KO u OB xapakrepucruka
coeanHeHUH nuHKa. KoMmmekcHas npupoaa
LIUHKCOEPIKAIMX (PePMEHTOB U XUMH3M HX
JEHCTBUSL. XuMuueckue OCHOBBI
MPUMEHEHHS B MEAWIMHE  COeIWHEHUH
LIMHKA.

PryTs. O6mas XapaKTEpUCTHUKA,

Komnoxsuywm;
MUCbMEHHBIE JOMalllHHIE
3a7aHus (KOHCIIEKT),
pedepar

(MynpTHMenna
MIpe3eHTAIHA)

[1-4]

11




OTJAMYUTEIbHBIE OT LHMHKA M KaJMHs
cpoiictBa.  Coemmuermsa  prytu(l) u
pryti(ll), mx KO u OB xapaxTepucruka.
XHUMHU3M TOKCHYECKOTO JIEUCTBUS
COEIMHEHUN KaaMUs U PTyTH. XUMUYECKUE
OCHOBBI IPUMEHEHHUSI COCAWHEHHH PTYTH B
MCOUIIUHC.

15 | 1d-DaemeHnTsI VIB TPYIIIBI. d-Dnement VI TPYIIIBL. O0mas KomnoxBuywm; 2 [1-5]
XUMHYECKUE CBOWCTBA, OWOJOTHYECKas XapaKTepUCTHKA y0)%110138 Xpom. NHUCHMEHHbIE JIOMAalTHHE
poNb ¥ NPUMEHEHHE MX COCAMHEHUIl B CoenMHEeHUs] XpOMa B Pa3IMYHBIX CTEICHAX 3a7aHusl (KOHCIIEKT),
MEJUIIIHE. okucienus. O6mue 3akonomeproctd KO u pedepat
OB cBoiicTB coequHeHni d-2J€MEHTOB NpU (MynpTHMenna
IepexoJie OT HHU3LIMX CTENCHEH OKMCICHUS TIPe3eHTalHsA)
K BBICIIUM Ha IIPUMEPE COEANHEHUH XpoMa.
Momubaen u Bosb(pam, oOmas
XapaKTepUCTHKA.
Buonorndeckoe 3Hauenue d-amementoB VI
rpymnnbl. XHMHYECKHE OCHOBBI PUMEHEHHUS
COeJIMHEHW  Xpoma,  MonubaeHa U
BoJIb(hpama.
16 | d-DsaemeHTBI VIIB rpynnsl. IMapranen.  OOmass  XapakTepUCTHKA. KomnokBuywm; 2 [1-5]
XUMHYECKUE CBOWCTBA, OWOJOTHYECKast Xumudeckast AKTHBHOCTb MPOCTOTO NHCBbMEHHbIE JIOMAlTHNE
poJIb U IPUMEHEHUE UX COCAVHECHUU B BELIECTBA. CriocobHOCTB K 3a1aHuA (KOHCIEKT),
MEJUIIIHE. KOMIUIEKCO0Opa30BaHUIo. CoeanHeHust pedepar
Mmaprasna B creneHsx oxucierus (I, 1V, (MynpTHMenna
VI). Coeaurenus mapranna(VII), KO u OB TIPE3CHTAIIHS)
CBOMCTBA, TPOIYKTHl  BOCCTaHOBIICHUS
TIepMaHraHaToOB MPH Pa3IMYHBIX 3HAYCHUSIX
pH. Xumudeckue OCHOBBI TNPHUMEHEHHS
KaJMsl IIepMaHraHaTa M €ro pacTBopa Kak
AQHTHUCENTHYECKOTO CPEJICTBA.
17 | d-DnemenThI VIIIB rpynmsl. O6mras xapakrepuctuka VIII rpymmsr I1C. Komnoxsuywm; 2 + [1-5]
IlnaTuHoOBBIE MeTaNIbl. XHUMHUYECKHE Henenue d-osnemento VI rpynmer Ha MMUCbMEHHBIE JIOMAIlIHHE
CBOWCTBa, OwWoJOrMYecKas poJb u 3JIEMEHTBI CEMENCTBA XKeJle3a U IUIATUHOBBIE 3a1aHus (KOHCIIEKT), 46
NpUMEHeHHe WX  COCIWHEHWH B MeTaJUIBL. Obmas XapaKTepUCTHKA pedepat *
MEJIMIIMHE. 5JIEMEHTOB CeMeHCTBa KeJlesa. (MyJIbTHMEMA pede
XYUMUYECKUE OCHOBBI NPUMEHEHMSI XKelle3a MIpe3eHTAIHA) par
W OKeNe30COoAEpKalluXx  IpenapaTroB B (MyJIb

12




MCIUOUHE. THME
KobansT H HUKEb. Xumuaeckast nua-
AKTUBHOCTb IIPOCTHIX BELIECTB B CPABHEHUU
¢ okeme3oM. Hwukenr u  KkoOambT Kak npese
MHKPO3JIEMEHTBL.  XUMHYECKHE  OCHOBBI HTal
MPUMEHEHHSI COENWHEHWH KobampTa U 18}
HUKECIII B MCOUIIUHC.
18 TOKCHKOHOFH“ICCKH@ u 2 2 Z-aﬂ PYBE)KHAﬂ ATTECTAHI/IH KOMH])IOTEPHOE 15 [1-8]

SKOIOIMIECKIE ACHEKTEL (KOMIIBIOTEPHBIU TECT) TECTUPOBAHUE

HeﬁCTBHH HCOPraHUYCCKHUX

BCIIICCTB

HUTOI'O 36 36 36 70
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6. OOpa3oBaTe/ibHbI€ TEXHOJIOTHHI

TpaguuuoHHBIE JIEKUMUA U NMPAKTH4YeCKHE (CeMUHAPCKHE) 3aHATUS C HMCIOJIb30BaHUEM
COBPEMEHHBIX HWHTEPAKTUBHBIX TEXHOJIOTMM. JIeKuMH C HCIOJIb30BAHMEM MYJIbTUMEIUNHBIX
Mpe3eHTAlNN, JTeKIUU-0ece1bl, JTEeKIUN-INaloTH, 3BPUCTUYECKUE JICKIIUH, JICKIIMH-BU3yaTnu3alluy,
MPAKTUYECKHUE 3aHSTHS, CAMOCTOSITENIbHASL pa00Ta CTYIEHTOB, KOMIIBIOTEPHOE TECTHPOBAHHE.

Jleknusi-quajor — coAepKaHue IMOJACTCS YEpe3 CEpPUI0 BOMNPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYaTh HEMOCPEJCTBEHHO B X0/J1€ JCKIIUH.

IIpe3enTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIHUHBIX CPEACTB - CaMblii d3()PEKTUBHBINA CIIOCOO
JOHCCCHUA Ba)KHOM I/IH(l)OpMaLII/II/I npu Hy6J'II/I‘lHI)IX BBICTYIUICHUAX. CHaﬁI{-HpeBCHTaHHH C HCIIOJIB30BAHUEM
MyJBTUMEINHHOTO 00OpYyMOBaHMS IMO3BOMAIOT J(PPEKTHBHO ¥ HATTSAHO TPEACTABUTH COJEpIKaHUE
M3y4aeMoro MaTepuania, BBIACIUTh W TMPOHJUIIOCTPHPOBATH COOOIICHHWE, KOTOPOE HECET MOyYUTEIHHYIO
WHQOpMAIUIO, TOKa3aTh €€ KIIOUeBbIe COJepKaTeNbHbIe MYHKTHL. lcmonb30BaHWe WHTEPAKTUBHBIX
AIIEMEHTOB TIO3BOJSET YCWIHTH 3()(PEKTHBHOCTh MYOIWYHBIX BBICTYIUICHUH, SIBISIONUXCS YacCThIO
npodecCHOHANILHON IeATENHLHOCTH TIPENoAaBaTesl.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTH BEO-KOH(EPEHLUH, MPOBEIACHHE OHJIAWH-BCTPEU WIH
npe3eHTauuil yepe3 MHTepHET B pekuMe peasbHOro BpeMeHu. Kaxaplii n3 y4aCTHUKOB HaXOJUTCS
y CBOEro KOMIIbIOTEpa (CPEACTBa CBSI3M), a CBSI3b MEXIY HUMHU MOJAEpKkuBacTcs yepe3 MHrepHer
MOCPEJICTBOM 3arpy»KaeMoro MPHJIOKEHUS, YCTAHOBJICHHOTO Ha KOMITBIOTEPE KaXKIOT0 y4aCTHHUKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepennusi — ceanc BuaeokoHdepenicssizu (BKC) — »3to TexHomorus
WHTEPAKTUBHOTO B3aMMOCHCTBHs NIBYX W 0Oojiee y4acTHHKOB 00pa3oBaTeNbHOTO Mpoliecca s
oOMeHa nHpopMaIueil B pealbHOM pPeXUME BPEMEHHU.

Hcnonbs3yloTcss MHTEpAaKTUBHBIE METOABI OOYUEHHUS: CUTYallMOHHBIE 33a]]a4ul, UCCIIE0BATEIbCKUI
METO/1 00yUYeHHs, IETOBBIC UTPHI, TIOJITOTOBKA U MMyOJIMYHAs 3alIuTa pedepaTos.

TexHoJOTHSI JJIEKTPOHHOTO O00y4eHHMsl (peayiu3yeTcss TPU TOMOIIUA  DJIEKTPOHHOU
nHpopmanmonHo-oopazoBatenbHoi cpenpl (DMOC) COI'Y nmpu ucnonb3oBanuu pecypcoB IbC,
MIPU TIPOBEJICHUH aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

Hcnone3ytorcsi 6auIbHO-PEUTHHTOBAs CUCTEMa OICHKH 3HAHUM, TEXHOJOTHMH C MPUMEHEHUEM

JMCTaHIIMOHHOTO 00yueHus Ha ruatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buabl yueOHOH pabOTBl MOTYT HPOBOIUTHCS AWCTAHIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMATHUBHBIX aKTOB.

- B memix peammzanMd WHAWBHAYAILHOTO IOAXOJa K OOYYEHHIO CTYACHTOB,
OCYIIECTBIISIONINX ~ Y4eOHBIA  MpolecC 1O  HWHAWBUAYAILHOW  TPAaeKTOPHH B  paMKax
WH/IMBUYAILHOTO paboyvero 1iaHa, M3y4eHUe JaHHOW IUCIMILIMHBI MOXET OCYIIECTBIISTHCS Yepes3
WH/IMBUyalIbHBIC KOHCYJIBTAIIMN TIPETNOAaBaTeNsi OYHO, B YaChl KOHCYJIBTAIMH, MO 3JIEKTPOHHOU
IIOYTE, a TAKXKE C HCIIOJIb30BAaHUEM Cisco Webex Meetings, miar¢opmbl TUCTaHIMOHHOTO
ooyuenuss Moodle, nuunbli kabuneT crygenta Ha moptane COI'Y, apyrux snementoB DUOC
corvy.

7. Y4eOHO-MeTOaAMYECKOE O0ecneYeHue CaMOCTOATEIbHOI padoThl
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CamocrosiTenbHast pabora oOydarolmuxcsl sIBISIETCS OAHMM M3 BUAOB YUEOHBIX 3aHSATHUH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHUCTeMAaTH3allui M 3aKPEIUICHUS TMOJYYCHHBIX TEOPETUYCCKUX 3HAHWNA W TPAKTHUYECKUX
YMEHUH 00y4atolXcsl CTy/IEHTOB;

— yriiyOJeHHs U pacIIupeHus] TEOPETHUECKUX 3HAHU,

— (QopmMupoBaHus YMEHUH HCHOJIB30BaTh HOPMATUBHYIO, IIPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHEeLMATIbHYIO JTUTEPATYPY;

- (opmHupoBaHUS CAMOCTOSITETLHOCTH MBIIUICHHUS, CHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEaTnu3alliu;

— Pa3BHUTHUS UCCIIETOBATEIBCKUX YMEHUIA.

CamocrosarenbHas paboTa 00y4YaIOIIMXCSl OCYIIECTBISETCS HA MPOTSHKCHUH U3YyYCHHS BCEU
JUCLUTUTMHBI B COOTBETCTBUU C YTBEP)KJCHHOM B yUeOHOM IIJIaHE TPYIOEMKOCTBIO M COCTOUT M3:

- paboTHI CTYICHTOB C JICKIIMOHHBIMH MaTepUalaMd, TIOMCKA W aHalIHW3a JUTEepaTypbl H
3JIEKTPOHHBIX KICTOYHUKOB MH(OPMAILIMHU 110 33/1aHHOI TeMe;

- BBIMTOJHEHUS 3a/IaHAH 711 camocTosATelbHON padoTel B DUOC COI'Y;

- M3y4YEHUS TEOPETUYECKOTO M CTAaTUCTUYECKOrO0 Marepuaia s MOATOTOBKH K
CEMHUHAPCKHUM 3aHITHSIM;

- MOJITOTOBKH K 3a4€Ty (9K3aMEHY).

Tembl 1 popMBI BHEAYIUTOPHON CAMOCTOSITENILHON paboThI, €€ TPYIOEMKOCTh COAEPIKATCS B
pasnene 5, Tabun. S.1.

CaMocrosiTenbHass paboTa CTYACHTOB IO JUCHUIUIMHE MPOBOIWTCS B BHJE MUCHMEHHBIX
JOMAIITHUX 3a/laHuil (KOHCIIEKTOB), a TaK)Ke MOJATOTOBKU pedepaToB MO 3aJaHHOW TeMaTHKE.
Bonpocel, BBIHOCHMMBIE Ha CaMOCTOSITEIbHOE W3Yy4YeHHE, a Takke YydyeOHas IuTeparypa H
METOJMYECKUII MaTepHual MO OpTraHU3allMd CaMOCTOSTENbHONW pabOThl CTYAEHTOB OTPAXKEHBI B
Y4eOHO-MeTOAMYECKON KapTe AUCIHUIUIMHBI «XUMHUA OUOTeHHBIX 3nemMeHToB» (Tabn. 5.1.) u Ha
caiite quctannnonHoro odoyuenus COI'Y http://Ims.nosu.ru/.

[To kaxxmo¥t U3 TeM AJisi CaMOCTOSITEIFHOTO U3yUYEHHUsI, TPUBEACHHBIX B paboyeil mporpamme,
CTYJEHTaM CJIeAyeT CHayaja MpPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATypy M HpU HEOOXOAUMOCTH
COCTaBUTh KpPAaTKUM KOHCIIEKT OCHOBHBIX TIOJOXEHUI, TEPMHUHOB, CBEIEHUH, TpPeOYOLIUX
3alIOMUHAHUS U ABJIAOIINUXCA OCHOBOITIOJIAralOIIINMHU B 3TOI\/’I TEME.

HpI/I IIOATOTOBKE BaﬂaHI/Iﬁ IO CaMOCTOSATEILHOMN pa60Te CTyACHTaM HCO6XOI[I/IMO
OpPUCHTHUPOBATHCS HAa KOHCIICKTBI HCKHHﬁ, PCKOMEHAYCMYIO JIUTECPATYPY.

I[JIH paciiipeHu-d 3HAHUU 110 JAUCHUIIIIMHE PCKOMCHAYCTCA UCIIOJIb30BATh HHTCpHCT-pCCYpCHZ

MNpOBOAUTL IIOUCK B Pa3IMYHBIX CHUCTEMAX, TAKUX KakK 06H_II/IC IIOUCKOBBIC CHUCTCMBI:
www.yandex.ru, Www.qoogle.ru, a Taxxe crienqHajibHbIE IIONCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

MeToauyeckue peKOMeHIAlUU CTYJAeHTaM [0 HANMUCAHUIO pedepaToB

BbanubHasi cTpykTypa oneHku pedepara (Bcero — 4 0anna)
1. Pedepar coOTBETCTBYET MpPEUIOKEHHONW TeMe, MMEET BCTYIUICHHE, OCHOBHYIO 4acTb U
3akioyeHue — 1 6.
2. Tema packpbiTa NOJHOCTBbIO, CTYAECHT TPOJEMOHCTPHUPOBAT B XOJ€ NpPE3eHTALUU
MaTepHaja ClloCOOHOCTh AHATM3UPOBATh Pa3HbIE TOUKH 3PEHUS, OTBEYAs] HA 3a/laHHbIE BOIIPOCH — 3
0.
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MakcumanbHOE KOJTMYecTBO 0asioB 3a pedepar — 4.

Hanucanue pedepara sBusercs

- onHOW M3 (QopM OOy4yeHHs CTYACHTOB, HANpaBICHHOW HA OPraHU3alUI0 U IOBBIIICHUE
YPOBHSI CAMOCTOSTEIIbHOM pabOThI CTYJCHTOB;

- onHOW W3 (GOpM HAy4dHOH pabOTHl CTYIEHTOB, LEJIbI0 KOTOPOW SIBISIETCS pacIIUpeHUe
HAy4YHOI'0 KPyro3opa CTyIE€HTOB, O3HAKOMIICHHE ¢ METOJOJOTUEN HAYYHOIO IIOUCKA.

Pedepar, kak popma 0OyueHHs] CTYJEHTOB - 3TO KPaTKHii 0030p MaKCHUMaJIbHOTO KOJIMYECTBA
JOCTYITHBIX TYOJIMKAIUI 110 33JJaHHOH TeMe, C DJIEMEHTaMHU COIOCTABUTEIILHOTO aHAIM3a JIaHHBIX
MaTepHaJIOB U C MOCIEAYIONIMMHU BBIBOJIAMHU.

[Tpu npoBeneHnn 0630pa NOJKHA MPOBOAMUTHCS U UCCIENOBATENIbCKas paboTa, HO 00beM ee
OTPaHUYCH, TaK KaK aHATM3UPYIOTCS yXKe CICIaHHbBIC MPEIBIITYIIIMH UCCIICI0BATEIISIMU BBIBOJIBI U B
CBSI3U C HEOOJIBIITUM 00bEMOM JAaHHOU (POPMBI pabOTHI.

Tembr pedepaToB onpenenstorcs kadeapon (mpemnogaBaTeneM) U COAEPKATCS B MPOTpaMMe
Kypca. Jlomyckaercs BBIOOp CBOOOAHOM TEMBI, HO IO COTIACOBAHMIO C MPEIOIABATEIEeM U B paMKax
TEM y4eOHOTO IUIaHa 1Mo JaHHOH aucuuiumHe. [lpenogaBarens peKOMEHAYET INTEpaTypy, KOTopast
MOJKET OBITh MCIIOIb30BaHA JUIsl HarMcaHus pedepara.

Leanro Hanucanus peeparoB SBISETCS:

MPUBUTHUE CTYJCHTaM HaBBIKOB OMOIMOrpauuecKoro moucka HeoOXOAUMOU JINTEPaTyphl (Ha
OYMa)KHBIX HOCHTEJISIX, B SJICKTPOHHOM BHJIC);

MPUBUTUE CTYJCHTaM HAaBBIKOB KOMIIAKTHOTO  M3JIOKEHHS MHEHHsI aBTOPOB W CBOETO
CYXICHHsI TI0 BBIODAHHOMY BONPOCY B IHCHBMEHHOW ()OpMe, HAyYHO TPaMOTHBIM SI3BIKOM U B
XOPOIIEM CTHIIE;

nproOpeTeHne HaBBIKA TPAMOTHOTO O(OPMIICHHS CCHUIOK Ha HCIOJb3yeMble HCTOYHUKH,
NPaBUIHHOTO IUTUPOBAHUS AaBTOPCKOTO TEKCTA;

BBISIBIICHHE M PAa3BUTHE y CTYJCHTAa WHTEpeca K ONPEICIICHHON HAyYHOH W MPaKTUYECKOUH
npoOiemMaTuke ¢ TeM, 4TOOBI MCCIENOBaHUE €€ B JalbHEWIIEeM MpPOJOIKAIOCh B IMOJATOTOBKE M
HAIKMCAaHUM KYPCOBBIX U JUIIJIOMHOU Pa0OThI U NATBHEHIIINX HAYYHBIX TPYAaX.

OcHOBHBIC 32]124H CTY/IeHTA NPU HANIUCAHUHU pedepara:
- ¢ MaKkCUMQJIbHOM TMOJHOTOM HWCHOJB30BaTh JIUTEpPATypy 1O BbeIOpaHHOM Teme (Kak
PEKOMEH/IyeMYI0, TaK U CaMOCTOSATENIbHO MOI00PaHHYI0) JUIsl TPABUIBLHOTO MOHUMAaHUSI aBTOPCKOM
MIO3ULINH;
- BepHO (0e3 UCKaKeHMs CMBICIIA) MepelaTh AaBTOPCKYIO MO3UIUI0 B CBOEi padore;

- YACHHUTD AJId ce0s ¥ U3JI0KUTH IIPUYUHEI CBOCT'O COrjiacusa (HCCOFHaCI/IH) C TEM HJIM MHBIM aBTOPOM
10 TaHHOU TIpobeme.

TpeOGoBanus Kk cogepKaHUIO:

- MaTepHal, UCIoIb30BaHHBIN B pedepaTe, JOIKEH OTHOCUTHCS CTPOTO K BEIOpaHHOH TEME;

- HE0OXOIMMO H3JI0)KUTh OCHOBHBIE aCHEKThl MPOOJEMbl HE TOJBKO T'PaMOTHO, HO U B
COOTBETCTBUU C TOM WJIM MHOU JIOTUKOW (XPOHOJIOTMYECKOM, TeMaTHYeCKOW, COOBITHITHOMN U JIp.)

- IIpY U3JIOKEHUH CIIEYET CTPYMIHUPOBATh UJIEN Pa3HbIX aBTOPOB M0 OOUTHOCTU TOYEK 3PEHUS
WM 110 HAYYHBIM IIKOJaM;

- pedepaT IOKEH 3aKaHYMBAThCS IMOJIBEACHHWEM HMTOTOB NPOBEICHHON HCCIEN0BATENbCKON
paboThl: colepXaTh KpaTKHi aHaIu3-000CHOBAHME TMPEUMYIIECTB TOM TOYKH 3PEHUS 10
paccMaTpuBaeMOMY BOIIPOCY, ¢ KOTOpOU Brl conumapHsl.

Crpykrypa pedepara.
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1. Haunnaercs pedepar ¢ TUTYIBHOTO JIHCTA.
O6pasen opopMIIeHHS TUTYIBHOTO JTUCTA JUTsI pedepara:

MuHHCTEPCTBO HAYKH M BbICLLEro oopasoBanusi Poccuiickoii ®exepanuun
®I'BOY BO «CeBepo-OceTHHCKMIA rocy1apcTBeHHbINH yHuBepenTer mvenu Kocra
JleBaHoBHYa XeTarypoBa»

DaKy/IbTeT XMMHH, GHO0JIOTHH ¥ OHOTEXHOI0THH

Pedepar

no ducyunauHe «Xumus 6U02EHHbIX 3/1EMEHMOBY

Knaccngmxagml OHOreHHbIX 3JIEMEHTOB

HaumeHoBaHue TeMbI

Paboty BeimonHM(a)
cryneHt(xa) UBanos U.A.
KypcC, HallpaBJICHUE
HOATOTOBKH , Tpynma

Hayunsriit

PYKOBOIIUTEIB:

JoueHT Kadeapsl oOmmen
HEOPTaHMYECKOW XUMUH, K.X.H.
Kyo6amnosa JI.M.

Baagukaska3s 20

2. 3a TUTYIBHBIM JTUCTOM cienyeT Oenasnenue. OriaBiaeHUe - 3TO TUIaH pedepara, B KOTOPOM
KaXKIOMY pazJielny J0JKEH COOTBETCTBOBATh HOMEP CTPAHMUIIbI, HA KOTOPOW OH HaXOJUTCS.

3. Texcm pedepara. OH nenUTCS HA TPH YACTU: 88e0eHUe, OCHOBHAS YACMb U 3AKII0UEHUE.

a) Beedenue - pasznen pedepara, MOCBSIICHHBIM MMOCTAaHOBKE MPOOJIEMBbI, KOoTOpasi OyaeT
paccMaTpuBaThCS 1 OOOCHOBAHHUIO BEIOOpA TEMBI.

6) OcHoenas uacmb - 3TO 3BEHO pPAa0OOTHI, B KOTOPOM IIOCJIEJOBATEIILHO PacKpbIBAETCS
BbIOpaHHass Tema. OCHOBHas 4acTb MOXXET OBbITh INpEACTaBI€HA KaK LEIbHBIM TEKCTOM, TaK H
paszerneHa Ha riaBbl. [Ipy HEOOX0AUMOCTH TEKCT pedepaTa MOXKET JOMOIHATHCS WILTIOCTPAIUIMU,
Tabinuamu, rpaguKkaMu, HO UMH HeE CielyeT "meperpyarb’ TeKCT.

B) 3aknoueHue - MaHHBIA pa3fen pedepara MOJDKEH OBITH MPENICTaBICH B BHUEC BBHIBOJIOB,
KOTOpBIE TOTOBSITCSI Ha OCHOBE IMOJTOTOBJIEHHOTO TEKCTa. BBIBOIBI JOKHBI OBITH KpaTKUMHU M
YeTKUMU. Takke B 3aKJIOYEHHH MOKHO 0003HAUUTh MPOOJIEMBbI, KOTOpPbIE "BBICBETUIIHNCH" B XO€
paboThl Haj pedepaTom, HO He OBUIH PACKPBITHI B paboTe.

4. Cnucox ucmounukog u 1umepamypul. B TaHHOM criMcKe Ha3bIBalOTCS KaK T€ HICTOUHUKH, HA
KOTOpBIE CChUIAETCS CTYAEHT IPU MOATOTOBKE pedepara, Tak U BCe MHbIE, H3YUYEHHBIE UM B CBSI3H C
€ro MoJroToBKoi. B paboTe AOKHO OBITH MCIOJIIB30BAaHO HE MEHEE 5 Pa3HbIX HCTOUHUKOB, U3 HUX
XOTs OBl OJTUH — HA UHOCTPAHHOM SI3bIKE (aHTTUHCKOM WK (PpaHIy3cKkoM). PaboTa, BEITOTHEHHAS C
UCIIOJIb30BaHUEM MaTepuaia, COAEpKallerocs B OJHOM HAyYHOM HCTOYHHUKE, SIBISETCS SIBHBIM
wiaruatoM U He npuHuMaercs. Odopmienne Crnucka HCTOYHUKOB M JIMTEPATYPHI JIOJKHO
COOTBETCTBOBaTh TpeOOBaHUAM Oubnuorpaduyeckux craHaaptoB (cMm. Ogopmrenue Cnucka
UCMOYHUKOG U IUMEPAmypbl).
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O0beM U TeXHUYECKHE TPeOOBaHMS, PeAbsBJIsAeMbIe K BbINOJHEHUIO pedpepara.

OO0beM paboThl JOHKEH OBITh, KaK mpaBuiio, He MeHee 12 u He Oomee 20 ctpanun. Pabota
JOJDKHA TeYaTaThCsl 4epe3 OAMHAPHBIM MHTepBail 12 mpu@ToMm, pasMepbl OCTAaBISEMBIX MOJICH:
aeBoe - 25 mm, npaBoe - 15 MM, HuxkHee - 20 MM, BepxHee - 20 MM. [lomyckaeTcs HanucaHue
pedepara ot pyku. CTpaHUIIBI JOIHKHBI OBITH IPOHYMEPOBAHBI.

Paccrosinre Mex 1y Ha3BaHHEM YacTu pedepara WK IVIaBbl U MOCIEAYIOIINM TEeKCTOM J0KHO
OBITh paBHO TpeM HHTepBajaM. Ppa3bl, HaYMHAKOIMHECS C "KpacHOH" CTPOKH, TEYaTarTCs C
a03aIHBIM OTCTYIIOM OT Hayalla CTPOKH, paBHBIM 1 cM.

[Ipu uutupoBanur HE0OXOIUMO COOTIOAATH CIAEAYIOIIHE TPaBUIIa:

TEKCT LUTAThl 3aKJIIOYAeTCs B KaBBIYKM M NPUBOAUTCS 0€3 M3MEHEHUH, 0e3 MPOU3BOIBHOTO
COKpAIllEHUs] LUTHPYyeMOro (parMeHTta (IPOIYCK CIOB, MPEAJIOKEHUNA MM a03aleB JOIMyCcKaeTcs,
€CIIM HE BJICYET UCKAKEHUS BCETro (parMeHTa, 1 0003Ha4aeTCsi MHOTOTOYHEM, KOTOPOE CTaBUTCS Ha
MECT€ MPOITYCKa) U 0€3 NCKaKEHUs CMBbICIIA;

Ka)K7asi LUTaTa JOJIKHA COMPOBOXKAATHCS CCHUIKOM Ha MCTOYHHK, OMOIMorpaduueckoe omucaHue
KOTOPOTO JIOJKHO MPUBOJIUTHCSA B COOTBETCTBUU € TpeOoBaHUsIMH OnOnuorpaduyeckiux CTaHAapTOB
(cM. Opopmnenue Cnucka uCmMoOUHUKO8 U TUMEPAMYPbL).

OuenuBas pedepat, npenogaBare/ib o0pamaer BHUMaHHe HA:

- COOTBETCTBHUE CO/ICP)KaHUS BBIOpAaHHOH TeMe;

- OTCYTCTBHUC B TCKCTC OTCTYHJIGHI/Iﬁ OT TCMHI,

- cOOITI0O/IEHUE CTPYKTYPHI PabOTHI, 1 €€ 000CHOBAHHOCTH;

- yMEHHUE paboTaTh C HAYYHOU JIUTEPATYPOH - BEIUICHSITh IPOOJIEMY U3 KOHTEKCTA;

- YMEHUE JIOTUYECKU MBICIINTH;

- KyJbTYpy MMUCBMEHHOM peuu;

- yMeHue o(pOopMIIATh HAyYHBIH TEKCT (MpaBWIbHOE MpPUMEHEHHE M O(POPMIICHHE CCHUIOK,
cocTaBiieHue Oubanorpapun);

- YMCHHUC IMPAaBUJIBHO IOHATH ITO3UMIHUIO aBTOPOB, pa6OTI)I KOTOPBIX HCIOJIB30BAJIUCh IIPU
Harnucanuu pedepara;

- ciocoOHOCTH BEPHO, 0€3 NCKAKEHHS TIepeIaTh MCIIONIb3YeMbIil aBTOPCKUI MaTepHa,

- coOmoieHne TpeboBaHUM K 00beMy pabOTHI;

- aKKypaTHOCTb M PAaBMILHOCTH O(hOPMIICHHS, a TAK)KE TEXHUYECKOTO BBHITIOIHEHHS PaOOTHI.

- BBICTYIUICHHME 1O TeMe pedepaTa W OTBETHl Ha BONPOCH CTYAEHTOB U TIPEIOaBaTes
(3amuTa pedepara) Ha 3aHATHH.

Od¢opmiienue CiuCKa HCTOYHMKOB U JIUTEPATYPbI

bubnuorpadudueckue ccrutku B TekcTe pedepara opopMIISIIOTCS B BUJIE HOMEPA HCTOYHUKA B
KBaJpaTHBIX CKOOKax. Hymeparust HCTOYHUKOB TIPOBOJUTCS 110 MEpPEe TOr0, KaK OHU BCTPEYAIOTCS B
TeKcTe PalboTHI (110 Mepe UX UCIIOIB30BaHU).

bubnuorpaduueckoe onucanue (B CIUCKE UCTOYHIUKOB) COCTOUT U3 CICAYIOMIUX dJIEMEHTOB!

OCHOBHOTO 3arJlaBHs;

0003HaYeHHsI MaTepHala, 3aKJII0YSHHOTO B KBaJIPaTHBIE CKOOKH;

CBEJICHUM, OTHOCSIIINXCS K 3aTJIaBUIO, OTJEICHHBIX JBOCTOYNEM;

CBEJIEeHN 00 OTBETCTBEHHOCTH, OT/ICJICHHBIX HAKIIOHHOW YepPTOM;
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NPH CCHUIKE Ha CTaThl0 M3 COOpHUKA WM TEPHOAWYECKOTO H3IaHUS — CBEICHHH O
AOKYMCHTC, B KOTOPOM IIOMCIICHA COCTaBHAA YaCTb, OTACJICHHBIX ABYMSA HAKJIIOHHBIMU HYCpTaMU C
npoOenamMu J0 U MOCJE HUX;

MeCTa M3aHHus, OT/ICJICHHOTO TOUYKOH U THPE;

MMEHU U3JaTeNsl, OTACIICHHOTO IBOCTOYHEM;

JaThl U3IaHUS, OTJCIICHHON 3aIsTOH;

o0111ee KOJIMYECTBO CTPAHMII ([J1s1 KHUT U MOHOTpaduii) WM yKa3aHUE CTPAHUIL, HA KOTOPBIC
JIeNIAeTCs CChUIKA.

OueHOYHBbIH JUCT MOATOTOBKH M 3a1IUTHI pedepata

HaumenoBaHue BrisiB1€HHBIE OtMmeTka
noKka3arteJsst HeI0CTATKHU 1
3amMedyaHus
I. KAYECTBO HCCHEI[OBATEJH)CKOPI PABOTEI (PEOEPATA)
1. CootBeTcTBHE  COACpXKAHHS  PabOTHI 0,5
3a1aHHIO
2. I'paMOTHOCTB H3IIOKEHUSI W KadyecTBO 0,5
odopmIeHUsT pabOTHhI
3. CaMOCTOSTEIILHOCTD BBINOJHEHUSI Pa0OTHI, 0,5
rryonHa popaboTKn MaTepuana,
UCTIONIb30BaHNE PEKOMEHI0BaHHOM "
CIIPaBOYHOM JINTEPATYpPhI
4. (OOOCHOBAaHHOCTH M JOKAa3aTeNbHOCTH 0,5
BBIBOJIOB
OO0mas orieHka 3a Belrtonnenue NP 2
II. KAYECTBO JJOKJIAJIA (BBICTYIUIEHUA)
1. CooTBeTCTBHE COAEpX)aHUSA JTOKIaaa 0,5
COZICPXKAHUIO PaOOTEHI
2. KauecTBO M3NM0XKEHNS MaTepraia 0,5
O6n1as oneHKa 3a JOKJIaJ 1
III. OTBETHI HA TOITOJIHUTEJIBHBIE BOITPOCHI 110 COJAEPXKAHWKO PABOTHI
Bompoc 1 0,3
Bonpoc 2 0,3
Bompoc 3 0,3
OO1as olleHKa 33 OTBEThI Ha BOIPOCHI 1
ITOIOBASI OLIEHKA 3A BBITIOJIHEHUE U 3ALUTY pedepara 4
IIpuMmepHas TemaTHKa pedepaToB 10 JUCHUILIMHE
«XHUMHSA OMOTEeHHBIX 3JIEMEHTOBY
1-as py0Ge:kHasi aTTecTalus:
1. A30T u ero KpyroBopoT B IPUPOJIE.
2. KpyroBopot yriepoaa B mpupo/e.
3. Kpyrosopot docdopa B mpupose.
4. DxorokcukaHTbl Pecniyonuku CeBepnas Ocerusi-Ananus.
5. MukposneMeHThI B POAYKTaX MUTAHUS.
6. buonorunueckas poyib COeMHEHUI MarHus.
7. buonoruyeckas poJib KaJbIUs U €T0 COCTHHCHHI.
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10.

11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

BOoo~NoOR~WDNE

0.
. buonornueckast posib coeTMHEHUHN XJI0pa.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

KuzHeHHO HEOOXOUMBIE P- FIIEMEHTHI.

’KvzHeHHO HEOOXOAUMBIE S- SJIEMEHTHI.

DHJeMu4eckre 3a00JeBaHMs, CBS3aHHBIE C AHOMAIBHBIM COJCPKAHUEM HEKOTOPHIX
3JIEMEHTOB B OKpY>Karollen cpeie.

Ponb voHos xanus u HaTpuA B OPpraHu3Mce 4YCJI0BCKaA.

JlexapcTBeHHBIE MpenapaTbl HA OCHOBE KOOPAUHAIIMOHHBIX COETUHEHUI METaIOB.
VYriiepos — 0CHOBa XMMMHU KUBOT'O BEILIECTBA.

buonoruueckas poiab HATPUS U KaJUs.

KecTrocTh BOJbI, NPCACIIbI, BJIMAHUC HA JKUBBIC OPraHU3Mbl U MPOTCKAHUC peaKum”I B
BOJIHBIX pacTBopax. MeTobl ycTpaHeHHsI )KECTKOCTH.

Ocwmoc. Ponb ocMoca B 6rocucremax.

[Tepokcun Bomopoaa: ero 6uojgorudyeckast U MEIUIIMHCKAS POJIb.

CTpOCHI/Ie, XUMHYECKHE CBONCTBA U POJIb 3JICMCHTOB-OPraHOIr¢HOB U UX COGI[I/IHCHPIfI B
pPacTUTEILHOM U KUBOTHOM MHpE.

VYriepos — 0CHOBa XMMHHU KUBOTO BEILIECTBA.

Tokcuueckoe nelcTBrUE CBUHIIA Ha KUBBIE OpraHu3Mebl. [IpumMeHeHne B MeTuIiuHe
CBUHELCOJIEPIKaIUX MIPernapaToB

buonoruueckas poiab 60pa. AHTHCENTUYECKHE CBOMCTBA OOPHOM KHCIIOTHI U €€ COJIEH.
Du3UK0-XUMHUYECKHUE OCHOBEI IMPUMCHCHUA aJIIOMHUHUSA U €0 COGIII/IHGHI/Iﬁ B MCIUIIUHC.
buonoruueckas poib yriepojaa. XUMHUYECKHE OCHOBBI HCIIOIb30BAaHUS HEOPTaHUYECKHIX
COEMHEHUH yriepoaa B MEIULIMHE.

2-asi py0e:KHasi aTTecTalUs:

KpyroBoport cepsl B mpupoje.

Kpyrosoport pTyTu B npupoe.

TOKCHYHOCTH COETMHEHUN PTYTH.

TOKCUYHOCTH COETMHEHUN TaJUIHSL.

buoniornueckas posib ceieHa.

buonorrnueckas posib COEIMHEHUN a30Ta.

Hutpatsl 1 HUTPUTHI, MX BIUSHUE HA KUBBIE OPTaHU3MBI.
buonoruueckas ponb coequHenuii pocdopa.
buoniornueckas posib COeTMHEHUN HOA.

buonoruueckas posib coequHeHuii Gropa.

buonoruueckas poib COEIUHEHUN CEPBI.

buoniornueckas posib COETMHEHUN KeTe3a.

Buonorudeckast pois coeUHEHHH KOOabTa.

buonornueckast posib coeTMHEHUN METH.

buonoruueckas poiab COEIUHEHHUI IMHKA.

Bbuonornyeckoe 3HaueHne MOINOIEHA.

JKusnenno HeoOXoauMble 0- DJIEMEHTEI.

[IpumeHeHnne coeTMHEHUH TIJTATUHBI B MEAULIMHE.

Tokcuueckoe AecCTBUE COETMHEHUI MBIIIbAKA HA )KUBbIE OPTaHU3MBI.

CeneH kak HEOOXOMMBIA MUKPOIJIIEMEHT.

buonornueckas poiab ¥ NPUMEHEHHUE TaJOTEHOB U UX COCIMHEHUN B MEIUILIUHE.
Poip KoOpauHAIIMOHHBIX COETMHEHUH B OMOCHCTEMAX.

KoopaunairioHHbI€ COETMHEHUSI B COCTABE JIEKAPCTBEHHBIX MTPENApaToB U BUTAMUHOB.

MeToanuyeckne peKOMEHIAMUM 110 CO3AAHUI0 MYJIbTUMEINITHON NPe3eHTAunN
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CTpykTypa W CcOAEp)KaHUE TPE3ECHTAlMd — 3TO JIMYHOE TBOpUYECTBO aBTOopa. [lome3Ho
UCTIOJIB30BaTh MAOIOHBI OPOPMIICHHS [T IOJrOTOBKY KOMITBIOTEPHOH MPE3CHTAIUH.

Crnaiinpl xKennaTenbHO HE MEperpykarb TEKCTOM, Jy4Yllle pa3MECTUTh KOPOTKUE Te3uchl. Ha
ciaiiiax HeoOX0IMMO JEMOHCTPHPOBATh HEOOIbIINE (PPAarMeHThI TEKCTa AOCTYITHBIC /7Sl YTEHUS Ha
paccrosHuy; 2-3 ¢ororpaduu wm pucynka. Hanbosnee BaxxHbII MaTepual JIydlle BbIIEIUTb.

Tabmuupl ¢ nUGPOBEIMUA JAaHHBIMH IIJIOXO BOCIPHUHHMAIOTCS CO CJIAlJIOB, B 9TOM Cilydae
u(poBOi MaTepua, Mo BO3MOXHOCTH, JIy4llle IPEACTaBUTh B BUJIE TPAPUKOB U IUArPAMM.

He cnepyer u3numiHe yBiIE€KaThCS MyJIbTUMEIUHHBIMU d(dexTamu aHuManuu. OcobeHHo
He)KenaTesbHbI Takue 3((EeKThl Kak BbUIET, BpalleHHUEe, BOJHA, TOOYKBEHHOE IMOSBICHUE TEKCTA U
T.4. OnTuManbeHas HacTpolika 3(()eKToB aHMMAalMKU — MOSBJICHUE, B MEPBYIO OYepe/ib, 3arojOBKa
crnaiifa, a 3areM — TekcTa no ab3aumam. [Ipu 3TOM eciu HEeCKOJIBKO CIaiZioB UMEIOT OJIMHAKOBOE
Ha3BaHME, TO 3aroJIOBOK Cllaiiia JOJKEH IMOCTOSHHO OCTaBaThCsS Ha SKpaHe.

YroObl 00ecreynTh XOPOLIYI0 YUTAEMOCTh MPE3EHTAlMM HEOOXOIUMO M0A00paTh TEMHBIH
nBeT ¢oHa U cBeTIIbIi IBeT mpudTa. Hemb3s Taxke BHIOMpaTh (GOH, KOTOPHIH CONCPKHUT aKTHBHBIHA
PHUCYHOK.

XenarenbHO NOArOTOBUTH K KAXKIAOMY Claily 3aMETKH 110 JOKJIaay. 3aTeM pacredaraTh UX
Y HCIIOJIB30BaTh IIPY ITOATOTOBKE MJIM HA CaMOM Ipe3eHTanuu. MOXKHO pacreyaTaTb HEKOTOpbIE
KJIIOUEBBIE CIIalJIbl B KAYECTBE PAa3AaTOYHOIO MaTepuana.

HeoOxomuMo 00s3aTtenbHO COOMIOAATh E€AWHBIA CTHIL OGOPMIICHHUS TPE3CHTALUU H
06paTI/ITI) BHUMAaHHEC HA CTUINCTUYCCKYIO I'PAMOTHOCTD.

Cnenyer mpoHyMepoBaTh CilaiJibl. ITO MO3BOJUT OBICTPO OOpamaTbCcsi K KOHKPETHOMY
crlaiy B ciaydae He0OXOAMMOCTH.

PexoMenmanum 1o coaep:KaHuio U CTPYKTYpE CIaiI0B MYJIbTUMEIUMUHON MPE3EHTALINU:

1-i1 cnaiinq (TUTYnbHBIM), Ha (OHE KOTOPOTrO CTYIEHT IpelcTaBlsieT TeMy pedepara
(mpoexta), PUO 1 Hay4uHOTO PYKOBOJIUTEIIS.

2-ii cimaiin. Brimrodgaer B ce0st OOBEKT, MPEMET U TUITOTE3y UCCIICIOBAHUS.

3-i cnaitn. Comep uT 1eNb U 3a7a4u uccienoanus. Llens mpoekra n1omkHa ObITH HAITUCaHA
Ha DKpaHe KPYIMHBIM MIPUPTOM. 3/1€Ch K€, €ClIM MO3BOJSET MECTO, MOKHO HamucaTh U 3aJayu.
3amaun MOTYT OBITH MPECTABICHBI U HA CIEAYIONIEM CIIai/Ie.

4-ii - cnaia. ComepXUT CTPYKTYpY paOoThbl, KOTOPYIO MOXKHO HPEAOCTaBUTh, HApUMED, B
BUJEe rpapuyeckux OJIOKOB CO CTpesikamMHu. A Takke — NEepedyrclieHue MPUMEHSEMBIX METO/J0B U
METOJIUK.

5-ii - cmaiia. IlpencraBnsercst comep)kaHWe ¥ TEOpeTHUYeCKas 3HAYMMOCTh pedepara
(mpoexTta). CyTh pernraemMoit mpo6sieMbl MOKET OBITh ITPE/ICTAaBICHA B BUJIE CXEM, TaOJIHI], Tuarpamwm,
rpa¢ukoB, ororpadwuii, pparmenToB ¢huapMoB U T.. Ha TeopeTHUecKyro 4acTh MPEACTABICHHS
MPOEKTa JOJHKHO OBITh CO3/ITaHO HECKOJIBKO CIai/10B.

6-if - cmaiin. Bo3MoXHOCTH TpUMEHEHUs! Pe3yabTaToB pabOThl Ha mpakTuke. Ha 3Ty Temy
TaK)Xe IOJDKHO OBITH HECKOJIBKO CJIAliIOB.

7-i1 ciaiin. I'maBHBIE BbBIBOJIbI, UTOT'U, PC3YJIbTATBI IIPOCKTA uenecoo6pa3Ho IIOMCCTHUTb Ha
OTIEIBLHOM Claije. HpI/I 9TOM HC CICAYCT IMCPCUUCIIATH TO, YTO OBLIO CACIIaHO, a JJAaKOHHUYHO
H3JI0KUTH CYTh 3HAYUMOCTH IPOCKTA UJIHU IMMOJTYYCHHBIX PE3YJIbTAaTOB UCCICOAOBAHM.

[Mocnennuii cnmaiin. B KOHEI NMpE3EHTAlMU JKENATEbHO ITOMECTHTh CIJIalil ¢ TEKCTOM

«Cnacubo 3a BHUMaHuUE! ».
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MeTtoauyeckue peKOMeH/IAlMHU 110 UCII0JIH30BAHMIO HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH 00yYeHust

JUid u3ydeHus JIEKIMOHHOIO MaTepuaja IUCUUIUIMHBI NPUMEHSIOTCS ayInOBU3YaJIbHbBIE
(MyJIBTUMEIUIHBIC) TEXHOJIOTUH, KOTOPbIE HE OTPULIAIOT TPAJAULIMOHHBIE, IPOBEPEHHbBIE BPEMEHEM
METO/ABl MpENoAaBaHUs, HO, INPH 3TOM, OHHM MOBBIIIAIOT HArSAHOCTh, HH()OPMATHUBHOCTD,
OIEPATUBHOCTH B MOAaye UH(OPMAILMH, TIO3BOJISIIOT SKOHOMHUTH BPEMs 3aHATHH.

Kaxngoe mpaktuueckoe (CEMUHApPCKOE) 3aHATHUE UMEET CBOK 0Co0yro (hopMy NpOBENEHHUS,
CBOI0O METOJIOJIOTMYECKYI0 CHEIHM(PUKY, YTO TO3BOJISIET Pa3BHBATh Yy CTYACHTOB DPA3JIMYHbIC KaK
OOIIEKYIbTypHBIE, TaK W MpodeccuoHanbHble KommereHIMH. [locraHoBka mpoOiemMbl, pa3dop
aKTyaJbHbIX KOHKPETHBIX M TUIOTETHUECKUX CHTYallUd, CO3JaHHe aTMoc(epbl auanora Mexmay
npenojaBaTeeM M TIPYNNoOH MO03BOJSET paboTaTh HMHAMBUAYAJbHO W B MajblX TIpylIax,
KOJJIEKTUBHO ~ OOCYXXIaTh OINpENENEeHHBIH TeMaMH MaTepuall, a TakXke HHHULHUUPOBATh
CaMOCTOSITENIbHYIO paboTy cTyIeHTOB. IIpu ocMbICIIEHUHM conepKaHHsl BOMPOCOB MPAKTHUYECKUX
3aHATHH MpecienyeTcs 1eidb coOM0AaTh IPEeEeMCTBEHHOCTh B MPO(ECCHOHATIBHOM U B TBOPUYECKOM
Pa3BUTHUU CTYJIEHTOB.

KonTposs camocToaTebHON paboThI CTYICHTOB IPU3BaH CAENIaTh Ipolecc o0yueHus Ooiee
LEJIOCTHBIM M opraHuyHbIM. Ero 3agaua He ocTaBUTh 0€3 BHMMAHHUS Ja)ke, Ha NEPBBIA B3IVIAL,
MaJ03HAaYUTEIbHBIE BOIIPOCHI.

KoMIIbIoTEpHOE TECTHMPOBAaHUE IO3BOJISAET OCYILECTBIATh HMTOIOBBI KOHTPOJIb 3HAHUU
cTyaeHToB. TecTOBbIM MaTepuan BKJIOYaeT B ceOs Coep:KaHHE BOIPOCOB M0 KaXIAOMY W3
0003HauEHHBIX IPOrPaMMOi1 pa3iesoB.

Kaxxaplii BOompoc mpeanosaracT HECKOJIBKO BAPUAHTOB OTBETOB, CPEAM KOTOPBIX MMEOTCS
abCOJIIOTHO HEBEpHBbIN, MPaBUIBHBIA W B OOJbIIEH WIM MEHbIIEH CTENeHH pPaCKpPBhIBAIOLIMI
CYIIHOCTh BOIIpOca. B mponecce KOMIBIOTEPHOTO TECTUPOBAHUSA 3a/a4a CTYACHTOB OIPEIEIACTCA
KaK BbIOOp MPaBMWIJIBHOTO OTBETA U3 MHOI000pa3us BApUaHTOB. B TECTOBBIX 3a/laHUSAX €CTh BOIIPOCHI
Ha COOTBETCTBHE. B mporecce KOMIBIOTEPHOTO TECTUPOBAHUS, 3a/1a4a CTyIEHTa OIPEAENIeTC KaKk
BbIOOD MPaBUIIBHOTO OTBETA U3 MHOTOOOpa3usi BapUaHTOB.

Bomnpockl 1 TeMBbl, OTBOJIMMBIE Ha BBITOJIHEHUE CAMOCTOSITEIbHON pabOThI O AUCLUIUINHE, a
TaKXe KpUTEPUH OLICHHBAHUS 110 KaKJOMY BUY pabOThI conepxarcs B paznene 5 PIT/I.

8. OueHoYHbIe CPeACTBA JJIA TEKYIIero KOHTPOJISI YCIIeBAeMOCTH, Py0e:KHOM aTTecTaluu
U NPOMEKYTOYHOM aTTeCTALMH 110 UTOTaM OCBOECHMS IMCIUILIHHBI.

Jlnst mpoBeieHUsl TEKYIIEro U UTOTOBOTO KOHTPOJISL UCIIONIB3YIOTCS CIEAYIOIINE OLEHOYHbIE
Cpe/icTBa: NMUCBMEHHbIE JOMAIIHUE 3a/laHHsl MO BOIPOCAM, TECTOBbIE 3aJaHWs, MOATOTOBKA U
3ammuTa pedepara.

dopma MpoBeIeHUST HTOTOBOTO 3a4éTa M0 JUCIUIUINHE — YCTHasA. Pe3ynbpTupyromas oreHka
onpenensiercss B coorBeTcTBun ¢ [lonoxkennem COI'Y o GaTbHO-PEUTHHTOBOM CHCTEME OICHKU
3HAHUM CTYJEHTOB.

BAJIJIBHAS CTPYKTYPA OLIEHKU.
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MuH. ko- Maec.
dopma KoHMpoAs B0 GAJLIOB KoJI-BO
0aJ1J1I0B
Texywias oyenka cTyqeHTa B TeUeHUe 1-8 HeeIN COCTOUT U3: 0 20
IToarororka u 3amtuta pedepara (mpezeHTanwn) — 4 6 0 4
BrinmonHeHre NTHCbMEHHBIX TOMAIIHUX 33aHui 10 TeMaM 0 16
3aHATHH ¥ CaMOCTOSTEIIBHON pabOTHI (KOHCIIEKTOB);
OTBeTHI Ha MPAKTHIECKUX 3AHITHAX (KOJIIOKBUYMBI)
1-2 pybesicnas nucomeHHas KOHMPOIbHAS padoma (KOMRbIOMEPHOe 0 15
mecmuposanue) - 9-as Helels ceMecTpa
Texywias oyenka crynenrta B Teuenue 10-17 Henenu cocTout us: 0 20
[MoaroroBka u 3ammura pedepara (mpeseHrauuu)— 4 6 0 4
Brimonnenne nucbMeHHbBIX JOMalITHUX 33[[3HHI71 10 TEMaM
3aHATUN ¥ CAMOCTOSITENILHOW PabOThI (KOHCIIEKTOB); 0 16
OTBeTHl Ha MPAKTUYECKUX 3aHATUAX (KOJIJIOKBHYMBI)
2-51 pyfescHas NUCbMeHHAs KOHMPOAbHAs padoma (KomnovlomepHoe 0 15
mecmuposanue) - 18-as nenens cemectpa
Hmozo 0 70

MeToauuecKkue YKazaHnusl 1Jist oﬁyqamnmxca 0 OCBOCHHUIO TUCHHUIIJIMHBI

Buj yueOHBIX 3aHTHI

OpFaHI/IS anus JCATCIbHOCTH CTYACHTA

Jlexkuus

[Toceuienue JEKUMOHHBIX 3aHATUNA U KOHCIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuanga SBJISETCS HEIOCTATOYHBIM YCIOBHEM I  YCIIELIHOTO
YCBOGHMSI JUCHMIUIUHBL. CTyIeHTy HEOO0XOAMMO CHCTEMaTH4YEeCKU
paboTtath ¢ y4eOHON M METOJIUYECKOM JUTepaTypoil, peKOMeHIyeMOi
0 KaXIOMYy pas3felly JEeKTOpOM, JONOJHSS KOHCIEKT JIEKIHUH
HEOOXOAMMBIMU TMOSICHEHUSIMM, YTOUYHEHHSIMM M TEPMUHAMH I10
n3ydaemoit teMe. HeoOxoaumo mucarh KOHCHEKTHI JIEKIUI: KpaTko,
cxematnyHo. [locrnenoBaTenbHO (PUKCUPOBATH OCHOBHBIE ITOJIOXKEHUS,
BBIBOJIbI, (DOPMYIHPOBKH, OOOOIIEHUS; TMOMeYaTh Ba)KHbIE MBICIH,
BBIICIIATH KJIFOYEBBIE CIIOBA, TEPMUHBI. [IpOBEPATH TEPMUHBI, TOHATHH
C IOMOINBIO  DSHUUKIONEIUH,  ClOBaped, CIPaBOYHUKOB  C
BBIMHUCHIBAHUEM TOJKOBaHUH B TeTpaib. (OOO03HAYUTH BOIPOCHI,
TEPMHUHBI, MaTepuai, KOTOPbI BbI3bIBAET TPYAHOCTH, MOMETUTh U
MOMBITaTBCSI HAWTH OTBET B pEKOMEHAyeMoil sureparype. Ecnu
CaMOCTOSITEJIBHO HE yJaeTcsl pa3o0paThCsl B MaTepuale, HeOOXOAUMO
copMyIHpOBaTH BOIPOC U 33/aTh MPENOaBaTeIi0 Ha KOHCYIbTALUH,
Ha MPaKTHYECKOM 3aHSITHH.

IIpakTu4eckue
(ceMmuHapckue)
3aHATHS

DTO Pa3HOBUIHOCTh AYAUTOPCKUX 3aHATUM. OHU MpeaHa3HAYEHBI IS
CHUCTEMAaTHU3aINH, YTIYOJIICHUs U 3aKPETUICHUS TTOJIYICHHBIX 3HAHUN TI0
npoiieHHbIM TemaM. [Ipu akTUBHOM y4acTUM B XOJI€ MPAKTHUYECKOTO
(ceMHHapCKOT0) 3aHATHUSA CTYJIEHT npuodperaeT HAaBBIKU
MPAKTUYECKOTO TPUMEHEHHUs HMEIoIelcs HHQOpMAINK, pa3BUBAET
JIMYHOCTHBIC KAYECTBA U TMOBBIIIAET CBOM MHTEIJICKTYAIbHBIA YPOBEHb.
Kpome Toro, mpaktuueckue 3aHITHUS SBISIIOTCA HEOThEMIIEMOMN YacThIO
o0ydeHust OyayImUuX CHEIUATNCTOB, MOCKOIBKY MO3BOJISIIOT MOJYYUTh
0a30BBIi TEOPETUUYECKUU OMBIT, HE3AMEHUMBIA JJISI OCYIIECTBICHUS
poeCCUOHAITBHON EATETHHOCTH B TAJTbHEUIIIEM.

ITncoMmenHble

3HAKOMCTBO C OCHOBHOM U JONOJHUTEJIBHOMN JIMTEPATypPO, BKIIIOYast
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JAOMAaIllHUe  3a/JIaHMs | CIIPABOYHBIC U3/IaHUs, 3apYOEKHbIE HICTOUHUKHU, KOHCIIEKT OCHOBHBIX
(KOHCIIEeKT) MOJIOKEHUM, TEPMHUHOB, CBEACHHH, TpPEOYIOIINX 3alOMUHAHUS U
SIBJISIFOLMXCSL  OCHOBOMOJararomumMu B 3Tod  Teme. (CocTtaBieHue
KOHCIIEKTOB [0 IPOYUTAHHBIM JIMTEPATYPHBIM UCTOUYHUKAM U JP.

[Ipy noAaroroBke K 3aHATUIO HEOOXOAWMO OpPUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIIUI, PEKOMEHIYyEMYIO JINTEPATypy.

[To xaxxoil U3 TeMm Il CaMOCTOSATEIbHOTO U3YYEHUS], IPUBEICHHBIX B
paboueil mporpaMme, cieayeT CHavaja MPOYUTATh PEKOMEHIO0BAaHHYIO
TUTepaTypy M OpU HEOOXOAUMOCTH COCTaBUTh KPATKUM KOHCHEKT
OCHOBHBIX  IOJOXEHWH, TEPMUHOB,  CBEACHMH,  TpeOyroLmX
3allOMMHaHUS U SABJSIOIINUXCS OCHOBOINOJIATAIOIIUMU B 3TOU TEME.

Jnsa  pacmupeHus  3HaHMM 1O JUCLHMINIMHE  PEKOMEHIYETCs
HCIoNb30BaTh IHTEpHET-pECYpCHI:

MPOBOJUTH IOMCK B Pa3MYHBIX CHUCTEMax, TaKUX Kak oOImme
MOMCKOBBIE CHCTeMBbI: www.yandex.ru, www.google.ru, a TaKxe
CIIELMAJIbHBIE TIOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

IMoaroroBka U Pedepar, xak ¢hopma 00ydeHHUsI CTYJEHTOB - 3TO KpaTKUi 0030p
3amuTa pedepara MaKCHUMaJbHOTO KOJMYECTBA OCTYMHBIX MYOJIMKalMi IO 3aJaHHOM
TEME, C DIIEMEHTaMHU COITOCTABUTEIILHOTO aHAIN3a JAHHBIX MaTEpUaIoOB
U C MOCJEIYIOIIUMH BHIBOIAMHU.

IIpu  mpoBeneHuu  0030pa  JODKHA  IPOBOAUTHCA U
UcclenoBaTeNnbckas paboTa, HO 00bEM €€ OrpaHuYeH, TaK Kak
AHATM3UPYIOTCS yXKE€ CHCNaHHBbIE TPEIbIIYIIIMH HCCIEI0BATEISIMH
BBIBOJIbI U B CBSI3M C HEOOJIBIIUM 00BEMOM JITaHHOH (OpMBI PabOTHI.
Kpurepuu onenku pedepara:

Pedepar cooTBETCTBYeT NpEIJIOKEHHOH TeMe, HMEET BCTYIUJICHHUE,
OCHOBHYIO YacTh U 3aKIt04eHue — 2 0.

Tema  packpblTa  IOJHOCTBIO,  CTYJIEHT  MPOAEMOHCTPUPOBAI
CMOCOOHOCTh aHAU3UPOBATh pa3HbIE TOYKH 3PEHUS, OTBEYad Ha
3aJlaHHbIe BOMPOCHI — 3 0.

MaxkcrMaabHOE KOJIMYECTBO OaJIJIOB — 9.

3a4ér (ycTHBIN) [ToaroToBka K 3a4é€Ty CIOCOOCTBYET 3aKpPEIUICHUIO, YIITyOIeHUIO
1 0000IIEHNIO0 3HAHUH, TOJTy4yaeMbIX, B Ipoliecce 00Y4YEeHHUs, a TaKxKe
MIPUMEHEHUIO MX K PELICHUIO IPAKTUYECKUX 3a1ad. ['0TOBACH K 3a4€Ty,
CTYJEHT JIMKBUAMPYET MMEoIuecs MnpoOesnbl B 3HAHUAX, YIIyOJser,
CUCTEMATU3HUPYET U YNOPSAJOUYMBAET CBOM 3HaHuA. Ha 3au€re cryneHt
JEMOHCTPUPYET TO, YTO OH TMpHOOpEen B TMporecce OO0ydeHHUs I10
KOHKPETHOW y4eOHOW JUCIUIUINHE.

Onenka oTBeTa Ha 3auy€Te MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxenneM o OamTbHO - PEUTUHTOBOW CHCTEME OIICHKH 3HAHUUN
crynerros COI'Y.

IIpumepHbIe 3aJaHUA IS IPAKTHYECKHUX (CEMUHAPCKNX) 3aHATHI
IMPAKTUYECKOE (CEMHUHAPCKOE) 3AHATHUE Nel: «XHMHYEeCKHE 3JI€MEHTHI

onocgepnn).
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1. Vuenne B.U.Bepnanckoro o Omocdepe. PacmpocTpaHeHHOCTh (KJIApKH) XUMHYECKUX
3JIEMEHTOB B IIPHPOJIE.

XUMUYECKUE TIEMEHTBI OHOChEpHI.

OOmmue yepTsl KpyroBOpoTa 3JIEMEHTOB, HOCTYIIMBIINX B IPUPOY.

Makpo-, MUKPO- U yIAbTPAMHKPOIIICMEHTHI.

buoreoxumuyeckre NpoBUHINN. XUMUYECKUE FIEMEHTHI B reocdepe u ouocdepe.
KuzneHHo HE0OX0qMMBIe (HE3aMEHHUMBIE) 3JIeMEHTHI. [ [puMecHbIe 371eMEHTHI.

oM wN

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 2: «Kiaccupukauuss XuMHYECKHX
3jieMeHTOB. COOTHOILIEHHE XMMUYECKOI0 COCTABA KUBBIX OPraHU3MOB U OKPY KaK0IIeil
cpeab».

1. OOmiast xapaKTepUCTUKA S-DJIEMEHTOB U UX COCAMHCHUM.

2. OO0mas XxapakTepuCTUKa P- 3JIEMEHTOB U UX COCAMHCHUIA.

3. OOmas xapakTepucTuka d-3JI€MEHTOB U UX COCTUHEHU.

ITPAKTUYECKOE (CEMMHAPCKOE) 3AHSTHE Ne 3: «PacnpocTpaHeHHOCTH
XMMHYECKHX 3JIEMEHTOB B IIPUPOIEY.

1. buosornyeckas posib 3JIEMEHTOB B 3aBUCUMOCTHU OT IOJI0KeHUs B [lepnoauueckoil cucreme
sneMenToB [[.M.MeHnnencena.

2. 3aKOHOMEPHOCTH paclpeae/icHusi OHWOTeHHBIX JJIEMEHTOB 1o s-, p-, d-, f-Omokam
nepuoanyeckoit cucremsl .M. Mennaeneena.

3. Tonorpadus BaxxHeWmx GMOreHHBIX 3JIEMEHTOB B OpraHU3ME YeIOBEKa.

IPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 4: «S-JueMentsl [A rpynmbl.
XuMHu4yeckne CBOMCTBA, OMOJIOTMYECKasl PoOJib M INPUHMEHEHHME HX COCIMHECHUIl B
MeEIHIHHEY.

1. Bonopon. ®usnueckue U XMMHYECKHUE CBOICTBA.

2. Boja kak BaxkHelilllee COeIMHEHNE BOAOPOA, €€ (PU3NUECKHE U XMMUYECKUE CBOUCTBA.

3. AKBaKOMIUIEKCHI 1 KPHCTAJUIOTHIPATHI.

4. JIACTUIIUpPOBAHHAs M AalMUpPOTeHHAas BOJA, IOJNy4YeHWE U NPUMEHEHHE B XHUMUH,
MEJIULUHE.
[TpupoaHble ¥ MUHEPAIIBHBIE BOJBL.
S-aneMeHThl A rpymnmnbel — MeTtaiibl. MloHoGopsl U UX posib B MEMOpaHHOM IEpEeHOce
KaJIus U HaTpHsl.

oo

IMPAKTUYECKOE (CEMHUHAPCKOE) 3AHATHE Ne 5: «s-Daements! 1A

rpynmnbsl. XuMH4ecKHue CBOMCTBA, O0MOJIOTMYEeCKasl POJib U MPUMEHEHHEe UX COeHMHEHUI

B MeMIIMHE).

buonornyeckas poib S-2J1€MEHTOB-METAJUIOB B MHHEPAJIBbHOM OaJlaHCe OpraHu3Ma.

Maxkpo- 1 MHUKpO-S-371eMeHTHI. [10CTyIuIeHHe 3JIEMEHTOB B OPraHU3M C BOJIOM.

VOHBI IIETOYHBIX U IIET0YHO3EMETBHBIX METAJUIOB KaK KOMILIEKCO00pa3oBaTeIy.

JKecTkocTb BOJIBI, €AMHUIIBI €€ M3MEPEHHs], TIPE/IENbl, BIUSHUE HA )KUBbIC OPraHU3MBI U

IMPOTCKAHUEC peaKuMﬁ B BOAHBIX pacTBOpax, MCTOAbI YCTPAHCHHA KECTKOCTH.

5. CoenuHeHus KaJlbliMsl B KOCTHOM TKaHM, CXOJCTBO MOHOB KaJbLMsl U CTPOHLIMS,
uzomopdHoe 3amerienue (nmpoodiema ctponmus-90).

PN E
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MMPAKTUYECKOE (CEMMUHAPCKOE) 3AHSATHE Ne 6: «p- Jaementbl IIIA rpynmsbl.
XuMHuyeckne CBOHCTBa, OMOJIOTMYeCKasi PoOJib W NPUMEHEHHEe HMX COeJUHEHHUH B
MeIUIUHEe).

1.

o

Bop. bopHsbril anruapua u OopHas KHCIOTa, paBHOBECHE B BOJHOM pacTtBope. Terpabopar
HaTpus. Dpupbl OOPHOM KUCITOTHI.

Buonornveckas ponb 60pa. AHTHCENTUYECKHE CBOMCTBA OOPHOI KUCIOTHI U €€ COJIeH.
Amomunuii. O6mas xapakrepuctuka. [IpocToe BemecTBo U ero XuMu4eckasr akTUBHOCTb.
PasnoBunHOCTH OKCHAa antoMuHus. [IpuMeHnenne B MeIuIIMHE.

AMpoTepHOCTh TUApOKCHIa. ATIOMUHATHL. MIOH almtoMUHIS Kak KOMILIEKCOOOpa30BaTeb.
be3BoaHbIe conu anroMuHUA U KpucTamuioruaparel. Ocod0eHHOCTH cTpoeHus. KBacipl.
PU3HKO-XMMHUYECKHE OCHOBBI IPUMEHEHUS ATFOMUHHUS U €r0 COEUHEHUIN B MEULIUHE.

IMPAKTUYECKOE (CEMMHAPCKOE) 3AHATHUE Ne 7: «p-Jaementbl IVA (Yriaepon,
KPeMHUIii, CBUHEL).

1.

OO0mmas xapakTepucTuka rpynmnsl. OU3NYecKre U XHMHUYECKHAE CBOMCTBA MPOCTHIX BEIICCTB.
Yrnepoa. AKTUBUPOBaHHBIN yronib kKak agcopoent. Coequnenus yraepoza (11). Coenunenus
yraepona(lV). Okcun yraepona(IV), crepeoxumust 1 mpupojia CBsi3U, paBHOBECHS B BOAHOM
pactBope. YTroibHas KHUCIOTa, KapOOHATBI W  TUAPOKApOOHATHI, THAPOIU3 U
TEpMOXUMHUYECKOe pazioxkeHne. CoeauHEHHs yriepoja C TaJloreHaMH U CEpOH.
YeThIpexXJIOpUCTBIN yriepo, ¢hocreH, (GpeoHbl, cepoyriepol U THoKapOoHaThl. [{uanatel u
THOIMAHATHI. DU3NYECKUE M XUMUIECCKIE CBOMCTBA, IPUMEHEHHE.

buonoruueckas ponp yriepoaa. XUMHUECKHE OCHOBBI HCIOJIB30BAaHUS HEOPraHUYECKHX
COEMHEHUH yriaepoaa B MEIULIMHE.

Kpemuuii. O6mas xapakrepuctuka. OCHOBHOE OTJIMYHE OT yIJiepoja: OTCYTCTBHE MU-CBS3H
B coeauHeHusax. Cunmunuasl. CoeIMHEHHs] C BOJOPOJOM (CHIIaHbI), OKHCICHHE U TUIPOIIU3.
Oxcun xpemuus(IV). Cunuxarens. KpemueBas kucnora. Cunmkatel. PacTBopuMocTh U
runponn3. Vicronp3oBanne B MEAUIIMHE COSTUHEHUH KPEMHHS.

DOneMeHThl ToArpynmbl repManus. OOmas XxapakTepucTHKa. Y CTOMYMBOCTH BOJOPOIHBIX
COEIMHEHU. Ceunen. Oxcuapl. Oxcun cBuHHA(IV) Kak CUJIBHBIM  OKHCIIUTENb.
AMoTepHOCTh TUIPOKCHUIOB. PacTBOprMBIE U HEpacTBOPUMBIE COJM OJoBa U cBuHIA. OB
peaKkuuu B pacTBOpax. XMMHU3M TOKCHUYECKOTO JCHCTBUS COeNUHEHUI CBUHIA. [[prmeHnenne
B MEJMIIMHE CBUHEIcoiepskamux npenapatos (cBunna(ll) anerar, ceurma(ll) oxcun).

NMPAKTHYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 8-9: «p-JiieMeHTbI VA rpynmbl
(A3ot, dochop). Xumnuyeckne cBoOiicTBa, OMoIOrMUYecKasi Pojib W NPUMEHEHHE HX
COCIUHCHUN B MEAMLIHE.

1.

p—Onementsl V rpymnmbl. OOmas XapakTepucTUKa Tpymmbl. A30T, (ochop, MBIMIBbIK B
OopraHusMe, UxX OHOIOruyecKas poJb.

Azot. OOmas xapakTepucThuka. MHOroodpasue COEAMHEHUI C pPa3NTUYHBIMU CTENEHIMHU
okucieHus aszora. CoelvHEHUs C OTPULATENbHBIMH CTENEHSMHU OKHuCIeHUs. Hurtpunsl.
Ammuak, KO u OB xapakrepuctuka, peakiuuu 3amenieHus. AmMuapl. AmMmuakartsl. CBoicTBa
AMUHOKHCJIOT KaK MPOU3BOJIHBIX aMMHaka. MIoH aMMOHHUS U €ro COJIM, KUCIIOTHbIE CBOMCTBA,
TEPMHUECKOE Pa3JIOKEHUE.

CoenvHeHus a30Ta B TOJOXKUTENBHBIX cTeneHsX okucieHus. Okcuapl. CTepeoxumus U
npupona cBs3u. CrocoOsl momyuenusi. KO u OB cBoiicTBa. A30THCTasi KUCIOTa M HUTPUTHI.
KO u OB cBoiictBa. A3otHas kuciota u Hurpatel. KO u OB xapakrepucrtuka.

[lonsiTHe O XMMHUYECKHMX OCHOBaX INPUMEHEHHS B MEIUIIMHE aMMHaKa, 3aKHCH a30Ta,
HUTPUTA U HUTPATa HATPHS.

@®ocdop. OOmas xapakTepucTuka. AJjuloTpornuyeckue Moaudpukanuu Qocdopa, ux
XUMUYeCKass akTHBHOCTh. Dochuasl. Dochun. CpaBHEHHE ¢ COOTBETCTBYIOIIUMH
COEIMHEHUSIMU a30Ta.
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6. Coemunenus pocdopa B MOJOKHUTEIBHBIX CTEIEHSIX OKUCICHUS. OKCHIBI: CTEPEOXUMHS U
npuposna CBS3W, B3auMojelcTBHE ¢ Bomo u  crnupramu.  DocdopHoBaTHCTAs
(runodocdopucras) u ocopucras kucinotel, crpoerne monekyn, KO u OB cpoiicTsa.
Hudocdhopnas (mupodocdopnas) kuciora. M3omomu- u rereponondocGopHble KUCTOTHI.
MertadochopHbie KHCIOTHI, CpaBHEHHE C a30THOW KucioToi. [IpomsBomubie ¢ochopHOi
KHUCIIOTHI B )KUBBIX OpraHU3MaX.

INPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 10-11: «p-DaemeHTsl VIA rpynnsi
(Kuciopon, cepa). Xumnueckune cBoiicTBa, OMoJiornyeckasi pojib M INPUMEHEHHe MX
COCAMHEHUN B MeTULIUHE.

1. Kucnopon. OOmas xapakrepuctuka. Poip Kucaopoga Kak OJHOTO U3 Hamboiee
pacIpOCTPAaHEHHBIX JJIEMEHTOB M COCTaBHOM YacTH OOJIBIIMHCTBA HEOPTaHMYECKUX
coequHeHui. OCOOEHHOCTH  DJIEKTPOHHOH  CTPYKTYphl ~ MOJIEKYJBI  KHUCIOPOAA.
XuMuYecKasi AakTUBHOCTH kuciopoaa. Monekyna Oz B KadecTBe JHraHia B
okcuremoriooune. O30H, CTEPEOXUMHUS M MIPUPOJA CBA3CH. XUMHUYECKass aKTUBHOCTh B
CpaBHEHMHM C KHCJIOpPOAOM (peakius ¢ pactBopamu uoauaoB). Kiaccudukanms
KHCJIOPO/IHBIX COSAMHEHUI 1 UX 00IIMe CBOMCTBA (B TOM 4HCie OMHAPHBIC COSAMHEHUS:
CYNEPOKCHUIbI (TUIIEPOKCHUIBI, HAATIEPOKCHUIBI ), IEPOKCHIBI, OKCHUIIbI, O30HH/IBI).

2. [Tepoxcun Bomopona H202, ero KO u OB xapakrepuctuka, NpUMEHEHHE B
meaunune. CoenuHeHus kuciopojga ¢ Gropom. buonorumdeckas poiab KUCIOPOAA.
XUMHUYECKHUE OCHOBBI TIPUMEHEHHUS KHCIOpOJa W O30HA, a TaKXkKe COCeIUHEHHN
KHCJIOPO/ia B METUIIMHE.

3. Cepa. O6mias xapaktepuctuka. CoeuHEHUsI Cepbl B OTPUIATEIBHBIX CTEMEHIX
okucnenusa. CepoBomopon, ero KO u OB cBoiictBa. Cynbhuasl MeTauioB H
HEMETAJJIOB, UX PACTBOPUMOCTH B BOJI€ U TUAPOIIH3.

4. Coenunenns cepsl(IV): okcua, Xiopua, XJIOPUCTHIA THOHWI, CEPHUCTAs! KUCIIOTA,
cynbdutsl u ruapocyabdutel. Ux KO u OB cpoiicTa.
S. Coenunenns cepri(VI): OKCHI, rekcadropu, CyNb()OHMWIXIIOPU,

CyNbQypUIXJIOPHI, CEepHAas KUCIOTa M ee MNpou3BojaHbie — cyinbdatel, KO u OB
cBoiicTBa. buonornyeckass poib cepbl (CyIbQruapuibHble TPYIILI U TUCYIbGUIHBIC
MOCTUKH B Oenkax). XMMHUYECKHE OCHOBbI NPHUMEHEHHUS CEepbl U €€ COCAUHEHHH B
MEJUIIIHE.

NMPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 12: «p-Juementsl VIIA
rpynmnbsl (rajgoreHbl). XUMHU4YeCKHe CBOHCTBa, OHOJIOTMYECKAs POJb H
NpPUMEHEeHHe UX COeJMHEHNH B MeIUIIMHEe).

1. p—Onementsl VII rpynmsl (ramorensr). O6mas xapakrepuctuka rpymmbl. OcoObie
cBOMcTBa (TOpa Kak Hambosee >IEKTPOOTPULIATENIbHOTO 3neMeHTa. IIpocteie
BELIECTBA, UX XUMUYECKasi aKTUBHOCTb.

2. CoeauHeHHUs TajioreHoB ¢ BojmopoaoM. PactBopumocts B Boae; KO u OB cBoiicTBa.
HoHHbIE U KOBAJIECHTHBIE TAJTUABI, UX OTHOLIEHHUE K JIEHCTBUIO BOJIbI, OKHCIUTENEH U
BOCCTaHOBHUTENEH. ["amoreHuA—1MoHbl KaK JTUTaH bl B KOMIUIEKCHBIX COSIMHEHUSIX.

3. TanoreHs! B MOJOXUTEIBHBIX CTENEHAX OKHcIeHUS. COEOUHEHMsI ¢ KHUCIOPOJOM U
Ipyr ¢ Apyrom. B3amMopneicTBHe TallorT€HOB € BOJOM M BOJHBIMH PacTBOPAMH
mienoueid. KucnopogHsle KHCIOTBI XJIOpa M HMX COJHM, CTEPEOXMMHsI M NpUpoOJa
CBSI3€, yCTOMYMBOCTh B CBOOOJTHOM COCTOSIHUMU U B pacTBopax, uamenenue KO u OB
CBOMCTB B 3aBHCHUMOCTH OT CTENEHU OKHCIIEHUS TajoreHa. XJOpHas H3BECTD,
XJIOpaThl, OpoMaThl U MOJATHI U MX CBOMCTBA. buosoruveckas ponb ¢gropa, xjiopa,
Opoma u Hona.

4. Tlonsatne o XUMH3ME OAKTEPUIIMTHOTO ACHCTBUA XJjopa W Woma. [Ipumenenuwe B
MEIUINHE, CAaHUTAPUM XJIOPHOM H3BECTH, XJIOPHOW BOJIbl, MPENapaToB AKTUBHOIO
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XJIOpa, HWoda, a TaKkKe COJSHOW KHUCIOTHI, (TOPUAOB, XJIOPHIOB, OpPOMHIOB H
MOIUIIOB.

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 13-14: «d-Dnementsl IB u IIB rpynm.
XuMHYecKkre CBOHCTBA, OMOJIOTMYECKass PoJib W NPUMEHEHHEe HMX COeJUHEHHH B
MeIMLHHEe) .

1.

OO6mass  xapakrepuctuka d-3J€MEHTOB  (MEPEXOAHBIX  AJIEMEHTOB).  XapaKTepHBIC
ocobeHHOCTH d-3JIEMEHTOB: TMEPEMEHHBIE CTETIEHU OKHCICHHS, 00pa30BaHUE KOMIUIEKCOB.
Bropuunas mnepuoauyHOCT, B ceMmeiicTBax d-3jeMeHTOB. JlaHTaHOWMIHOE CXKaTue W
MOBBIIIEHHOE cX0ACTBO d-amemenToB V u VI mepronos.

d-Dnementsl | rpymmer.  Coemunenust meau(l) u meau(ll), ux KO u OB xapakrtepucruka,
CIOCOOHOCTH K KoMILIeKkcooOpa3oBannio. Komruiekcubie coequnaenus meau(Il) ¢ ammmuakom,
AMUHOKHUCIJIOTaMH, MHOTOAaTOMHBIMU cUpTaMu. KoMIIIEKCHBIN XapakTep MeabCoIepKaliinx
(dbepMEeHTOB ¥ XHMH3M HX JCHCTBUA B MeTaboiIMYecKuxX peakiusax. [Ipupoma okpacku
coequHeHUI Menu. XUMHYECKHe OCHOBBI IPUMEHEHHS COSAMHEHUN MEN B MEUIIIHE.
Coenunenns cepedpa, ux KO u OB xapakrepuctuku (OakTepuIMIHBIE CBOWCTBA MOHA
cepebpa). CrocoOHOCTh K KOMILIEKCOOOpa30BaHNIO, KOMIUIEKCHBIE COeIMHEHUsl cepebpa ¢
TaJIOTCHUAMH, aMMHAKOM, THOCYJlIbpaTamMu. XHWMHYECKAEC OCHOBBI  IPUMCHCHHS
coeuHEHUH cepebpa B KauecTBe JeUeOHBIX IpernapaTos.

3onoro. Coenunenus 3omota(l) u 3omora(lll), ux KO u OB xapakrepuctuka, ciocoOHOCTh K
KOMIUIEKCOOOpa30BaHn0. XUMHUYECKHE OCHOBBI NPUMEHEHHUs B MEAMIIMHE 30JI0Ta M €ro
COCIMHEHU.

Ob6mas xapakrepuctuka |I-B rpynmer. [unk. OOmas XxapakTepucTuka, XHUMHYECKas
aKTUBHOCTH Tmpoctoro BemectBa; KO m OB xapakrtepucThka COSAMHCHHN IIMHKA.
KommuiekcHbie coennnenus nuHka. KomriekcHas npupoja HuHKcoaAepxKamux GepMeHToB U
XUMHU3M UX JIEHCTBUSI. XUMHYECKHUE OCHOBBI TPUMEHEHUS B MEIUIIMHE COSAMHEHUN ITUHKA.
Pryre. OOmas XxapakTepucTHKa, OTIMYUTENbHBIE OT IIMHKA W KaJMHUS CBOWCTBA!
MOHM)KEHHAs! XMMMYECKass aKTUBHOCTh MPOCTOrO BEIIECTBA, KOBAJIEHTHOCTh O0Opa3yeMbIX
CBs3eM C MATKUMHU JIMTaHAaMH, O0Opa3oBaHUE CBS3U MEXIy aToMaMu pTyTd. OKHUCIEeHue
pTyTH cepoir u azoTHoil kucinotod. Coemmuenwmst pryru(l) m pryru(ll), ux KO u OB
XapaKTepUCTHUKA.

XUMHU3M TOKCHYECKOTO JEUCTBUSI COCIUHEHUW KaAMUA U PTYTH. XHUMHYECKHE OCHOBBI
MPUMEHEHUS COEMHEHUIN PTYTH B MEULIMHE.

NPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 15-16: «d-Daementsl VIB (Xpom) n
VIIB (Mapranen) rpynn. XuMH4YecKHe CBOWMCTBA, OHOJIOrHMYecKasi PoJib U
NPUMEHEeHHe UX COeIMHEHUI B MeIUIIUHE.

1.

o

d-Snements! VI rpynmel. OOmmias xapakrepucTuka rpynmbl. XpoM. O0mas XxapakTeprCcTHKA.

IIpocroe  BemecTBO M €ro  XHMHYECKas aKTUBHOCTb,  CIIOCOOHOCTH K

KoMILIeKcooOpa3oBaHnto. COeIMHEHHUs] XpOMa B Pa3IMYHBIX CTEMEHsAX okucieHus. OOmue

3akoHomepHocTH KO u OB cBoiicTB coenvHenuit d-3neMeHTOB IpHU MEPEeXo]e OT HUBIIUX

CTETIeHEH OKUCIIEHUS K BBICIIUM Ha IPUMEpPE COSAMHEHUI Xpoma.

Momubnen u Boibhpam, 001Ias XapakKTEPUCTHKA, CIIOCOOHOCTh K 00pa30BaHUIO U30TOIU- U

reTepPONOIUKHUCIIOT; CpPaBHUTEIbHAS OKHUCIMTEIbHO-BOCCTAHOBUTEIbHAS XapaKTePUCTUKA

COCMHEHUH MOMOIeHa U BOJb()paMa 10 OTHOIICHUIO K COSIMHEHUSM XpoMa.

buonornueckoe 3nauenue d-snementoB VI rpynmel. XumHuuyeckre OCHOBBI MPUMEHEHUS

COEeIMHEHUH XpoMa, MO0 IeHa U BoJIb(ppama.

O6mas xapakrepuctuka VIIB rpynmel. Mapranen. O6mas xapakTepucTuka. XuMU4ecKas

aKTUBHOCTH NMPOCTOro BemiecTBa. CriocoOHOCTh K KOMILJIEKCOOOPa30BaHHUIO.

Coenunenus mapranna B crenensx okuciaenus (11, 1V, VI).

Coenunenus Mapranma(VII): okcua, mapranmoBas kuciora, nepmanranarsl, KO u OB

CBOWCTBA, IPOAYKThl BOCCTaHOBJIEHHS IEPMAHraHATOB IPHU pa3lIM4HbIX 3HadyeHusx pH,
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OKHCJICHUC OpPTaHUYCCKUX COGHHHGHHﬁ, TCPMHUYCCKOC PA3JIOKCHUC. XHUMHUYECKHE OCHOBEI
IIPUMCHCHUA Kajlus IICpMaHIraHaTa U €ro paCTBOpa KaK aHTUCCIITUYCCKOI'O CpEACTBA.

NMPAKTHYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 17 «d-Daementsi VIIIB
rpynnsl. XuMu4ecKHe CBOMCTBA, OMOJIOrHYecKasi PoJib M NPUMMEHEeHHe UX COeIMHEeHUH
B MEHLIMHE».

Oo6mas xapakrepuctuka VI rpymnmer TIC. [lenenue d-snementoB VI rpymmsl Ha
AIIEMEHTHI CEMEICTBA jKeJle3a U TUIATHHOBBIE METaJLIbI.

OO61as xapakTepuCcTHKa 3JIEMEHTOB CEMEICTBa Kese3a.

XKenezo.  Xummuueckas  aKTHMBHOCTb  HPOCTOTO  BEHIECTBA,  CIIOCOOHOCTh K
KOMILIEKCO0Opa30BaHUIO.

Coenunenus xene3a(Il) m xemesa(lll): KO m OB xapakTepucTuka, CIOCOOHOCTh K
KOMIUIEKCOOOpa3oBanuio. ['eMornmoOuH u skenezoconepkamme (HepMeHThl, XUMHUYECKas
cymHocTh ux aerctus. JKenezo(VI). deppartsl, nonyyeHne u OKUCIUTENbHBIE CBOWCTBA.
XUMHYECKUE OCHOBBI TPUMEHEHHUS JKeJe3a U KEJIe30CoIepPKalUX MPEenapaToB B METUIIUHE.
KobanptT u HEKens. XUMHUYECKass aKTHBHOCTh HMPOCTHIX BEUIECTB B CPABHEHHH C JKEJIEC30M.
Coenunenus kobanpTa(Il) m xoGanbra(lll), nHukena(ll); KO u OB xapakrepucruka,
CHOCOOHOCTh K KOMIUIEKCOOOpa3zoBaHuioo. Hukenb u KOOalbT Kak MHKPOIJIEMEHTHI.
XYMUYECKUE OCHOBBI TPUMEHEHHUS COeIMHEHUN K0OanbTa U HUKEJS B MEIULIMHE.

IMPAKTUYECKOE (CEMHMHAPCKOE) 3AHSITUE Ne 18: «Tokcuko/iorHuyecKkue H
IKO0JIOTHYeCKHE aCNeKThI e CTBUS HEOPraHu4€CKMUX BCIIECCTB).

1. O6HII/I€ MMpeaACTAaBJICHUA O TOKCUKOJOIMHU XUMHWYCCKUX BCUICCTB.

2. IlyTu nmocTyruieHus: HEOpraHMYEeCKHX BEIECTB U UX PACIPECIICHUE B HEM.

3. HpI/IHHI/IHBI OICHKHU TOKCHUYHOCTHU HCOPraHNYCCKHUX BCUICCTB.

4. DU3NKO-XMMUYECKUE CBOKWCTBA HEOPTAHUYECKUX BEIIECTB U MX TOKCUYHOCTb.

5. Dkoioruyeckue acmekThl JEHCTBUS HEOPraHWYECKUX BEILIECTB: aTMmocgepa, ruapocdepa,
autocdepa.

6. CBsi3b dHIEMHUYECKHX 3a00JIeBaHUI ¢ 0COOCHHOCTIMH OMOT€OXUMUYECKUAX ITPOBUHITHA.

Onenka Kpurepnuii oieHKH yCTHOTO M IHCbMEHHOI0 OTBETA

HA MPAKTUICCKOM 3aHATHH

CognepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, IOJHOCTBIO
packpblTa B OTBET€ TEMa, OTBET CTPYKTYPUPOBaH, JaHbl IIPaBUJIbHBIE
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOIIME BOIPOCHI, IEMOHCTPUPYETCS
BBICOKHI YPOBEHb Y4acTHUs B JUCKYCCHUMU.

CognepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJIHOCTBIO
packpeiTa B OTBETE T€Ma, JIaHbl NPABWIIbHBIC, API'YMEHTHUPOBAHHBIE OTBETHI HA
YTOUHSIOIIME BOIPOCHI, HO MMEKTCI HETOYHOCTH, IIPU ITOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEAHUN YPOBEHb YUACTHSI B TUCKYCCHH.

CopnepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPH IOJHOM
PacKpbITUM TEMBl HMMEIOTCS HETOYHOCTH, JaHbl IPaBUJBHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOIIUE BOIPOCHI, JEMOHCTPUPYETCS
HU3KHUI YpOBEHb y4acTHsl B AMCKYCCHUU, OTBET HECTPYKTYpPHUpPOBaH, MHGOpMaIus
TPYHA JUIsl BOCIIPUSTHS.

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO MpPH MOJIHOM
PAaCKpBITUM TEMbl MMEIOTCS HETOYHOCTH, JEMOHCTPUpYETCs ciaboe BIlaJeHue
KaTeropualibHbIM anmnapaToM, JaHbl MpaBUJIbHBIE, HO HE apryMEHTHpPOBaHHbBIE
OTBETHl HAa YTOYHSIOIIME BOIPOCHI, yYaCTHE€ B JIUCKYCCHUM OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOPMAIUs TPYyIHA AJIsl BOCIPUSATHUS.
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Kpurtepun onieHMBaHus CTyIeHTA 32 MOATOTOBKY MYJIbTHMeIHA NPe3eHTALINH

Kpur 4 3 2 1
epun
/6ann
bl
Yetko CdhopmynupoBana | ChopmynupoBana | He
chopMynupoBaHa 1enb u TeMa | 1elb u TeMa | chopMylIpoBaHa
<~ |Ledb M PpacKphITa | UCCICIOBAHUS. UCCIICIOBAHMS. 1elb u TemMa
= | rema uccnenopanus. | YacTuuno Copepxanue UCCJICIOBAHHUS.
g B kpartkoit ¢opme | u3noxeHa IIOJIHOCTBIO He | [IpoGiema HE
® | nana noJsiHas | uHpopManus 0 | PacKphITO. peleHa.
:c} uHpopManus no | teme uccinepoBanus | Mudopmamus 1o
© | TeMe MCCIE/OBAHMs | M JIaH OTBET HA | TeME WCCIE/OBAHHS
= W JaH OTBET Ha | MPOOJICMHBIN HerouHa. [IpobGnema
é MPOOIEeMHBIH BOIPOC. Hansl | 10 KOHIIa HE
& | Bompoc. Jansl | ccplUiku Ha | pewieHa. He nanbl
S | cepuikn Ha | UCTIOJb3yEeMbIe CCBUIKU Ha
HCTIOJIb3yeMbIC peCypChI. UCTIOJIb3yeMbIe
pECYpCHIL. pECypCHI.
CoOmronaercs CoOmronaercs He coomromaercs | He coOmromaercsa
€MHbIN CTUJIb | €IMHBIN CTUJIb | €UHBIN CTHJIb | CTHJIb O(OpPMIICHUS.
odopmiteHusl. odopmiieHus. o(popMIICHHUS. Crnaiigel mpocThl B
g | [Ipesenranus Cnaiinel mpoctsl B | Craiiibl MpOCThl B | IOHUMaHUMU.
§ KpacouyHast U | TOHUMAaHUU. MOHUMAaHHH.
| MHTEepECHas. Hcnonp3yrorcs O¢ddexrsr 1 PoH He
% I/Icn(?nwymTc;{ HeKOTopIzIeO I/I((:ll)'l(l(;JIBS}/eTC}(Ii.)
£ 3 deKThI 3¢ dexTsl U QOoH.
B aHUMaIl1H, ¢omn,
3 ¢dotorpadpun. B
i
N | mpe3eHTaMH
MPHUCYTCTBYIOT
aBTOPCKHME HaXOJIKH.
ABTOp xopoio | ABTop Biajeer | ABTop He mokasan | [IpeacraBiens
BJIaJICET MaTepHaIOM MO | KOMIIETEHTHOCTH B | UCKQ)KEHHBIE
<~ | MaTepuaaom 10 | TeMe MCCIIEeI0BAHNUs, | IPEACTaBICHUU JTaHHbIE
= | Teme uccnenoBanus. | HO HE CMOT | TIPE3CHTAITIH.
g Hcnons3yer 3aWHTEPECOBATh Vcnonb30BaHHBIE
% HAYYHYIO ayJUTOPHIO. (baxThI HE
& | TePMUHOJIOTHIO. Henocrarouno BBI3BIBAIOT JIOBEPHSI.
0 Obnanaer LUTUPYETCS Henocratouno
E HaBbIKaMU JIuTeparypa. UTHPYETCS
= | OpaTopcKoro JIUTepaTypa.
5 | uckyccra.  Ilomuo
X |m TOYHO
= | uuTHpyercs
WCTIOJIh30BaHHAs
auTeparypa
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IIpumepbI TeCTOBBIX 3aJaHHUH VIS KOHTPOJIsI 3HAHMI, NOATOTOBKH K Py0e:KHbIM
arrecTanusM.
1. MUKpO3JEMEHTBI — 3TO AJIEMEHTHI,
HA JIOJIIO KOTOPBIX MPUX0AUTCA 96% Macchl )KUBOTO BEILIECTBA, KOTOPBIE COCTABISIOT OCHOBY
HECYIIUX TKaHEeH, 00eCrieunBaOT CBOMCTBA BCEHl cpellbl OpraHn3Ma B IIEJIOM
coJiep’KaHue KOTOPBIX B OPraHU3Me HEBEJIMKO, HO UX OMOJIOrHYecKas pojib 3HAaUUTEIbHA

2. dedunmt pTopa BhI3bIBACT
OHaeMu4YecKuii 300

Kapuec 3y6oB
OHJIEMUYECKYIO [10AArpy

3. OT™meTbTE NpaBUIIBHOE YTBEPKIECHUE

CopneprxkaHre MUKPOJIEMEHTOB B OPraHU3Me € BO3PAaCTOM M3MEHSETCs

ConeprxaHrie MUKPORJIEMEHTOB B OPTraHU3ME SBIISICTCS TOCTOSIHHBIM MTOKAa3aTeeM, HE 3aBUCSIINM
OT BO3pacra

4. KaKI/Ie N3 IICPCUUCIICHHBIX 3JICMCHTOB OTHOCATCA K MAKPOJ3JICMCHTAM
C,0,H, N, P, S, Ca, Na, Mg
Mn, Cu, Zn, Co, Ni, I, F, Mo

5. KaKI/Ie U3 IICPCUUCIICHHBIX 3JICMCHTOB OTHOCATCA K MUKPOIJICMCHTAM
C,0,H, N, P, S, Ca, Na, Mg
Mn, Cu, Zn, Co, Ni, I, F, Mo

6. B ’uBoM opranusmMe npeodnagaroT 6 anemeHToB - Hemetamwios: C, H, O, N, P, S, - na nonto
KOTOpBIX Ipuxoautcs 97,4% macchl Bcero opranusmMa. OTH 3J€MEHTbI Ha3bIBAIOTCS
OpranoreHamu

MukposnemenTamu

YapTpaMuKkposieMeHTaMu

7. K 6uoreHHpIM MeTamaM (OMoMeTamiaM) OTHOCAT CIIEYIOIINE DIEMEHTHI
Na, K, Mg, Ca; Mn, Fe, Co, Cu, Zn, Mo

Cu, Cd, Ni, Ag, Al, Bi, Sr, Ba, Pb, Be

Au, Li, Fr, Cr, W, Sc, Y, Hg

8. IlocTostHHOE CylIEeCTBOBaHHME B TOM MM MHOM MECTHOCTH KaKOH-JIN00 OOJI€3HU — 3TO
ITannemus

DHIEeMHUSA

DnuaemMus

9. ®U3NOIOTUYECKON CpeIol OpraHu3Ma YelIOBEKa SIBIISETCS
0,9%-nsrii pactBop KCl

0,9%-ns1ii pactBop CaClz

0,9%-nsrit pactBop NaCl

10. BriGepure npaBuiibHOE YTBEPKIACHHE. A30T MPUCYTCTBYET B JKUBBIX OpraHU3Max B BUJIE:
Pa3H000pa3HbIX OPraHMYECKUX COCTUHEHNI: aMUHOKHUCIIOT, TIETITHI0B, TyPUHOBBIX OCHOBAHUHN U
Ip., @ TaK)Ke B BUJE CBOOOIHOTO N2, MOCTYHAIOIIETO C BABIXaEMbIM BO3TyXOM

AMMuaka

Hutputon

I'mppasuna u rugpoOKCUIaMUHA
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11. DeMeHTHI, Colep KaIIecs B OPraHu3Max B HU3KHX KOHIEHTpanusax (Menee 1072 %), uxorna
Ha3bIBAIOT

VY ApTpaMUKpO3IEMEHTaMU

ITpumecsamu

MakponnemeHTamu

MukpoanemenTamu

12. B Buzae NaCl xiop co3maer pu3noIOTHYECKYI0 Cpeay OpraHu3Ma, pUIeM i YeIOBEKa ITO
0,9% (0,154 monsipusiitf) pactBop NaCl

5% pactBop NaCl

10% pactBop KCl

13. Monun-uoHsl coaepkarcs B opranuzme B kosmuectse okoso 0,014 r, mpuuem 0,012 1, B
OCHOBHOM, B BHJI€ IPOU3BOIHOTO TUPO3UHA B

[lluToBUAHOM KEIe3e

CIMHHOM MO3Te€

Kenynounom coke

Ileuenu

14. HegoctaTtok Moja B OpraHu3Me 4eJI0BEKa BBI3BIBACT 3a00JIEBAHNE
l'unotupeos

I'uneptupeos

I'unoanuamuro

I'mmornmukemuto

15. Monsl F ipucyTCTBYIOT B OpraHu3Me B KOCTHOM U 3yOHOU TKaHSAX B BUJIE
®docdara kanus

I'uapodocdara HaTpus

®dropamnarura

16. Opranusm yenaoBeka, Macca KOTOporo coctapiseT 70 KT, COAEPKUT TPUMEPHO
18 1 BOABI
56 11 BOJIBI
45 11 BOabI

17. B opranu3Me 4enoBeKa UMEIOTCS IBA OCHOBHBIX BUJIA )KUJIKOCTH C Pa3HBIM COCTaBOM
AJIEKTPOJUTOB, @ UMEHHO

BryTpukieTouHast 1 BHEKJIETOUHAS

[TapimanbHas U HenaplalbHas

AKTHBHAas U ITacCUBHAsA

18. Iepokcua Bogopoaa H2O2 (3%-ii pacTBOp) UCTIONB3YETCsI KaK

Je3ununupytoiee cpeacTBO i MPOMBIBAHUHN U MOJIOCKAHUN TIPU BOCHATUTENBHBIX 3200-
JIEBAHUSIX CIIM3UCTBIX 000JIOYEK (CTOMaTI/ITBI, aHFI/IHBI), 151 JICHCHUSL THOUHEIX paH, OCTAaHOBKHA
HOCOBBIX KPOBOTEUCHHIA

[Tpenapat 11st IeUeHMs SHASMUYIECKOTo 300a

CnabutenbHOE CPENICTBO

CpencTBO I KYITUPOBAHUS CEPJICUHBIX apUTMHMA

19. Monun vatpus Nal; ncmons3yroT Kak rpenapar ioja
IPU SHIEMHUYECKOM 300e
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Ipu COCTOAHUAX, COTPOBOKAAOIINXCA HAPYIICHUCM S3JICKTPOJMUTHOT'O oOMcHa B OpraHu3mMe
B Ka4eCTBE CIIa0UTEIHLHOIO cpeacTBa

20. Monun xanus KI; mpuMeHSIOT KaK IperapaTt Hoa Ipu 3a00IeBaHHsAX
[I{uTOBUIHOM KENE3b

[leuenn

JKenyno4HO-KUIIEYHOT O TpaKTa

Cepaua u cocyioB

21. Ilepmanranar kanust KMnO4 ncnosnbs3yroT Kak

M30ToHMYECKHHA pacTBOP

DU3MOIOTUYECKUN PACTBOP

AHTHCENTHYECKOE CPEACTBO Ul IPOMBIBAHUS PaH, IOJOCKaHMsI pTa U ropJa

22. 30TOHWYECKU PACTBOP UMEET KOHIICHTPALIHIO
0,9 % NaCl

10% NaCl

0,09 % NaCl

23. I'unepTOHUYECKU pacTBOP UMEET KOHIICHTPAIHUIO
0,9 % NaCl

10% NaCl

0,09 % NaCl

24. I'unepTOHUYECKUM Ha3bIBA€TCSl pPACTBOP, OCMOTUYECKOE JaBI€HUE KOTOPOTO
BbI1ie 0cCMOTHYECKOT0 JaBJIE€HUS B PACTUTENIbHBIX MJIH )KUBOTHBIX KJIETKAX U TKaHIX
Huxe ocMoTHuecKoro 1aBiieHUsl B PACTUTENbHBIX WM )KUBOTHBIX KJIETKAaX U TKaHIX
PaBHO 0CMOTHYECKOMY JJaBJIIEHUIO B PACTUTENIBHBIX WM )KUBOTHBIX KJIETKaX U TKAHIX

25. Boassblil pacTBOp amMmMHaka (TUAPOKCHT aMMOHMSI, HamaTelpHbIi cnupt) NH4OH; ncnons3yercs
B kadecTBe HAPKOTUYECKOTO CPEACTBA;

Jis BO30YXIeHUs JbIXaHUs ¥ BBIBEIEHUS OOJIBHBIX U3 0OMOPOYHOTO COCTOSIHUS

B kauecTBe ci1abUTENBHOTO CPEICTBA

26. Ilpenapartsl xene3a (MIIOKOHAT JKejle3a, TEMOCTUMYJIUH U JIP.) UCIOJIB3YIOTCS AJIs JI€UEHUs
KenezonedunuutHoit aneMuu

OHJIeMU4ecKoro 306a

bonesneit npIxaTenbHbIX IyTEn

27. PactBop rugpokapbonata Harpusi NaHCO3 ucnons3yercs s
[ToHM>keHUsT apTepUaIbHOTO TABICHUS

IToHM>KEHUST KUCIIOTHOCTH JKEIYJOYHOTO COKA

[ToBbIlIEHNST UMMYHHUTETA

28. Nonsl cepedbpa 06s1aaroT

bakrepunuaHbIM nelicTBUEM

KaponoHmxkaromum 1eicTBUEM

CrocoOHOCThIO MOHUKATh KUCIIOTHOCTH JKETYJOYHOTO COKa

29. Hepoctarok ButamuHa C B Opranu3Me 4ejJoBeKa MPUBOAUT K 3a00JI€BaHUIO
[unra
Paxur
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bponxur

30. Henocrarok BuramuHa D B opranusme yenoBeka NPUBOJUT K 3a00JI€BAHUIO

unra
Paxur

Bpouxur

3a4éT Mo MMCHUIINHE «XHUMHS OHOreHHBIX 3JIEMEHTOB)
3auéT Mo aUCIUILUINHE «XUMUSI OMOTEHHBIX 3JIEMEHTOBY» MPOBOIUTCS B YCTHOU (opMe IO

OuneraM, IpUMEpHbIE BapUAHThl KOTOPBIX Mpe/CTaBlIeHbl HUKe. buner conepxur 3 Bompoca: aBa
TEOpeTUYEeCKNX (KaXabli - mo 15 OamnoB) m omuH - mpaktuyeckuit (20 OGamnos). Ilepedens
TEOPETUYECKUX BOMPOCOB K 3aué€Ty TaKXKe IPE/ICTaBIE€H Ha cailTe IUCTAHIMOHHOIO OOyuYeHMs

cory

. HpI/IMepHBIe MPAKTUYCCKUC 3aJaHHA ounera INpCACTABJICHBI B BOIIPOCAX IMPAKTUYCCKUX

33.H$ITPII>1, a TaKoKC B 3aaHUAX I CaMOCTOSITEILHOMN pa6OTBI (I[OMaI_HHI/Ie SaI[aHI/Iﬂ).

Ha yctHom 3auére crTyaeHTam paspeuieHO IOJIb30BaThCsl CTAHAAPTHBIMHU CIPABOYHBIMHU

tabnuiamu (meproaudeckas cucreMa xuMuueckux diemeHToB J[.M. MeHnneneeBa, Tabnuia
pPacTBOPUMOCTH XUMHUUYECKUX COSAMHEHUH U JIP.), KAIBKYJIATOPOM.

10.

11.

12.

Bonpocs! k 3a4éTy no aucuuninie «XuMusi 0HOreHHbIX 3JIeMEHTOB»
(st mpoBepku copmupoBaHHOCTH KommereHnuu: [TK-1)

XuMuyeckue diaeMeHThl  Ouochepsl. Makpo-, MHKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
buoreoxumuueckue MNPOBUHIMU. XHMUYECKHE D3JEMEHThl B reocdepe u Ouochepe.
XKuzHeHHO HEOOX0AMMbIE (HE3aMEHUMBIE) 3JIeMEHTHI. [IpuMecHbIe 371eMEHTBHI.
Knaccudukanusi XumMudeckux 3aeMeHToB. OOImmias XapakTepucTHuKa S-, p-, 0-3JIeMEHTOB HX
COCIMHEHU.
PacripocTpaHEHHOCTh XMMHUYECKUX 3JEMEHTOB B Ipupoze. COOTHOLIEHHE XHMHUYECKOTO
COCTaBa JKMBBIX OPraHU3MOB M OKpYXKaroled cpenpl. buosornueckas posib 3JE€MEHTOB B
3aBUCUMOCTH OT Io0keHus B [lepuoguyeckoit cucreme sneMenToB J1.J1.Menneneesa.
3aKOHOMEPHOCTH paclpeeieHus OMOTeHHBIX 3JEMEHTOB 1Mo s-, pP-, O-, f-Giokam
nepuonudeckoil cucremsl J[.M.MenneneeBa. Tomorpadgus BaKHEHIINX OHOTEHHBIX
JJIEMEHTOB B OpraHMW3ME 4YelOBeKa. buosormdeckas poib XHMHYECKMX DJJIEMEHTOB B
OpraHM3Me.
Bonopon. Bonma kak BaxHellee coeAMHEHHE BOAOPOJa, €€ (hU3MUEeCKHe U XMUMHUYECKHe
CBOMCTBA. AKBAaKOMIUIEKCHI U KPUCTAJUIOTUAPATHL. JJUCTHINIMPOBaHHAs U allupOreHHas BOJA,
MOJIy4Y€HUE U IpuMeHeHne B MeauiuHe. [Ipupoanbie 1 MUHEpaIbHbBIE BOJIBI.
S-aneMeHThI [A rpynmnsl — Metaiisl. IoHO(OpBI U uX poib B MEMOpaHHOM MEepeHOce Kallus U
HaTpHUsL.
s-OnemenTsl [A rpynmnel. XuMUUecKkue CBOWCTBA, OMOJIOTHYECKas pOjb U MPUMEHEHHE MX
COEIMHEHNH B METUITHE.
buonorudeckas posb S-3JIeMEHTOB-METAIIJIOB B MUHEpAIbHOM OanaHce opranusma. Makpo- u
MHKPO-S-371€MeHTHI. [1oCTyIIeHne 371eMEHTOB B OPraHU3M C BOJIOM.
s-OnemenTsl IIA rpynmnel. XuMHUyeckue CBOMCTBA, OMOIOTHYECKAs POJIb W MPUMEHEHUE HX
coequHEHN B MeaunuHe. VIOHBI IIETOYHBIX W IIEIOYHO3EMENbHBIX METAJUIOB Kak
KOMILIEKCOOOpa30BaTeIH.
XKecTkocTh BOABI, €AUHUIIBI €€ M3MEPEHMs], MPEIebl, BIUSHUE Ha >KUBBIE OpPraHU3MbI U
IIPOTEKAHNE PEAKIMI B BOJHBIX PACTBOPAX, METOJIbl YCTPAHEHUS )KECTKOCTH.
buonoruueckas ponb kanpius U Marausa. CoeTuHEHUs KaJlbLUs B KOCTHOW TKaHH, CXOJCTBO
MOHOB KaJIbLIUS U CTPOHIIUS, n30Mop(dHOE 3amerieHue (mpodnema crpoimsi-90).
p-Onements! [IIA rpynmbel. XuMudeckue cBOMCTBa, OMOIOTHYECKAs pOJIb M MMPUMEHEHHUE UX
COCIMHECHHUN B MEIUIIUHE.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Bbop. bBopublit anruapua u OopHast KMCIOTa, paBHOBECHE B BOJAHOM pacTBope. Terpabopat
HaTpus. DPuUpsl O0pHON KUCITOTHL. bronornyeckas posb 6opa. AHTHCENTHYECKUE CBONCTBA
OOPHOM KUCJIOTHI U €€ COJICH.

Amomunnii. O6mas xapakrepuctuka. [Ipoctoe BemecTBo U €ro XMMHUYECKas aKTUBHOCTb.
PaznoBuaHocTH okcuna anmoMunus. [lpumenenue B Meaunuue. AM(OTEpHOCTh THAPOKCHUIA.
AnromuHaThl. VIOH amroMHHMS Kak KOMILIEKCOOOpa3oBarenb. be3BoHbIE COMU aTIOMUHUSA U
kpucramutoryaparel. OcoOeHHOCTH cTpoeHHs. Ksacipl. DU3HKO-XMMHUYECKHE OCHOBBI
IIPUMEHEHMS ATIOMUHUS B MEJULIMHE.

Oobmas xapakrtepuctuka IVA rpymnmel. dusnueckue M XUMHUYECKHE CBOMCTBA IPOCTHIX
BElIECTB. YTIIepoJ. AKTHBUPOBaHHbIH yroinb kak ancopOent. Coemunenust yriepona (I1).
Coenunenus yrnepona(lV). Oxcup yrinepona(lV), crepeoxumuss M IpUpoAa CBS3H,
paBHOBECHsI B BOJHOM pacTBOpe. YToibHasg KHCIOTa, KapOOHaThl M T'MAPOKApOOHATHI,
TUIPOJIU3 U TEPMOXUMHUUECKOE pasiiockeHrne. CoeMHEHHUs YIiepoaa ¢ rajJoreHaMHu U Cepoi.
YeThIpeXxJIOPUCTHIH yriiepos, ¢ocreH, ppeoHsl, cepoyriepo U THoKkapOoHaThl. [{uanatsl u
THOIMaHaThl. PU3HYECKUE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE.

buonoruyeckass posib yriepoga. XUMHUYECKHE OCHOBBI HCIIOJIb30BAaHUS HEOPIaHMYECKHX
COEAMHEHHH YIIepoia B MEULIMHE.

Kpemuuii. OGmas xapakrepuctuka. OCHOBHOE OTJIMYME OT YIJIepoja: OTCYTCTBHE MU-CBSI3U
B coenuHenusx. Cwmnuabl. CoequHeHus ¢ BOJAOPOJOM (CHIJIaHbI), OKUCICHUE W TUAPOIIH3.
Oxcun kpemuus (IV). Cunukarens. KpemneBas kucnora. Cunmkatel. PactBopumocTs U
ruzapoaus. Mcnonb3oBanue B MEIULIMHE COEUHEHUN KPEMHUSL.

OneMeHTsl noArpymnmsl repManus. OOmas XapakTepUCTHKA. Y CTOMYMBOCTH BOJOPOJHBIX
COCIMHEHU. Cunen. Oxcuabl. Oxcua cBuHUA(IV) Kak CUJIBHBIA  OKHCIIUTEINb.
AmdoTepHOCTh TUAPOKCUIOB. PacTBOpuMBIE U HEpacTBOpPHUMBIE coJid 0JioBa M cBuHLA. OB
peaKuuu B pacTBOpax. XMUMHU3M TOKCHYECKOrO JCHCTBHS COCIMHEHUN CBUHLA. [IpuMeHeHune
B MeJIMIIMHE CBUHeIIcoAepskaiux npenaparos (cBuHua(ll) anerat, ceunna(ll) okenn).
p—Onementsl V rpynnbl. OOmas XxapakTepucTuka rpynmbl. A30T, (ochop, MBIIIbSIK B
opraHusMe, ux Ouojoruyeckas poib.

A3zor. O6mras xapakTtepucTtuka. MHOTooOpasue COeAMHEHUN C Ppa3InYHBIMH CTETICHSIMU
okucieHus aszora. CoeaVHEHHs C OTPHULATEIbHBIMHU CTENEHAMU OKHciaeHus. Hutpupsl.
Ammrnak, KO n OB xapakTepuctuka, peakiun 3amenienns. AMuapl. AMmuakarsl. CBoiicTBa
aMHHOKHCIIOT KaK MPOU3BOJHBIX aMMHaKa. MloH aMMOHUS 1 €ro coiu, KUCIOTHBIE CBOMCTBA,
TepMHuecKoe paszioxeHue. [IoHATHE O XMMHUYECKMX OCHOBAaX IPUMEHEHUS B MEIUIIMHE
aMMMaKa.

CoenuHeHus a30Ta B IOJIOKHUTEIBHBIX cTeneHsX okucieHus. Oxcunpl. Crepeoxumus u
npupoja cBsizu. Croco6sl nonyuerus. KO u OB cBoiicTBa. A30THCTast KUCIOTa U HUTPUTHI.
KO u OB coiictBa. A3otHas kucinota u Hutparel. KO nu OB xapakrtepucruka. [lonsitue o
XMMHUYECKUX OCHOBAaX MPUMEHEHMSI B MEUIIMHE 3aKUCU a30Ta, HUTPUTA U HUTpATa HATPHsL.
Annorponmueckue Moaudukamuu Qgocdopa, uUX XuUMUUecKas AaKTUBHOCTb. Dochunsl.
®ocdun. CpaBHEHHE ¢ COOTBETCTBYIOUIMMHU COeAMHEHUsAMH a3oTa. CoenuHenust gocgopa B
MOJIOKUTEIbHBIX ~ CTENEHSAX OKHUCIeHUs. OKCHABL: CTEPeOXUMHs W Tpupoja CBA3H,
B3aMMOJICHCTBHE C BOJOW M CIMpTaMu. XHMHYECKHE CBOMCTBa, OHONOrHYeckas pojib U
MIPUMEHEHHUE COeIMHEHUI B METULIUHE.

docdopnHoBatucTas (runodpochopuctast) u pocopucras KUCIOTHI, cTpoeHre Mouekyn, KO
nu OB croiictBa. [udochopnas (mupodocdopnas) kucmora. M3omomu- u
rereponoirdochopHble KUCIOTH. MertadochopHble KHCIOTHI, CpPaBHEHHE C a30THOM
kucnotoi. [IpousBoanbie pochopHOI KUCIOTHI B KUBBIX OPraHU3MaXx.

Kucnopon. OOmas xapaktepuctuka. Ponbp kucinopoga Kak oOJHOro wu3 Hauboiee
pacipoCTpaHEHHBIX JJEMEHTOB U COCTaBHOW YacTH OOJBUIMHCTBA HEOPTaHUYECKUX
coeauHeHuil. OCOOEHHOCTH 3JEKTPOHHOM CTPYKTYPBI MOJEKYJbl KUCIOpoAa. XUMHUYeCKas
aKTUBHOCTHh Kucjopoaa. Monekymna Oz B KadecTBe JMraHjga B okcuremorsioomne. O30H,
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

CTEpPEOXUMHUS U TMpHUpPOJa CBs3ell. XUMHUYECKass aKTUBHOCTh B CPaBHEHUU C KHUCIOPOIOM
(peakius ¢ pacCTBOpaMU HUOIUIOB).

Knaccudukanus KUCIOPOJHBIX COSAMHEHUH U UX O0IIMe CBOICTBA (B TOM yHClie OMHApHBIC
COCIUHEHUS: CYNEPOKCUIbl (TUINEPOKCHUIBI, HAIMEPOKCHUIIbI), TMEPOKCUABI, OKCHIBI,
o3oHubl). [lepokcun Bomopoma H202, ero KO u OB xapakrepucTuka, NpUMEHEHHE B
meaunune. CoenauHeHuss kuciaopoga ¢ ¢ropom. buonormyeckas poib  KUCIOPOJA.
XHWMHUYECKHE OCHOBBI MPUMEHEHUS KUCIOPOJa U O30HA, a TaKXKe COEAMHEHUH KHCIIOopoJa B
MEIUIINHE.

Cepa. O6mias xapakrepuctuka. CoeMHEHUSI CEPbl B OTPULATEIBHBIX CTEMEHAX OKUCICHUSI.
CepoBomopon, ero KO um OB coiictBa. Cynbhuasl METALIOB W HEMETAJUIOB, HX
pactBopuMoOCTh B BojAe U rujposus. Coenunenus cepbi(IV): oxcum, XJI0pui, XJIOPUCTHINA
THOHWJI, CEpHUCTAS KUCIIO0TA, CyabduTsl U ruapocyabdutsl. Ux KO u OB cBoiicTga.
Coenunenus cepsi(VI): oxcun, rekcadTopua, CyabGOHWIXIOPUT, CyIb(ypUIXIOpUI,
cepHas KucjoTa U ee mpousBoaHbie — cyiabdatel, KO u OB cBoiictBa. buonoruyeckas poinb
cepsl (Cynb(OruIpUIbHBIE TPYNIBI W IUCYIb(QHUIHBIE MOCTHKH B Oeikax). XUMHUYECKHUE
OCHOBBI IPUMEHEHHUSI CEPBI U €€ COSAMHEHUN B MEAUIIMHE.

p—Onementsl VIl rpynmsl (rasiorensl). XUMHUECKHE CBONCTBA, OMOJIOrHMYEcKass pojib U
NpUMEHEeHHe uX coenuHeHuil B MeaunuHe. OcoOble cBoiicTBa ¢Topa Kak Haumbosee
ANEKTPOOTPHULIATEILHOTO 3JieMeHTa. lIpocTble BellecTBa, WX XUMHYECKass aKTUBHOCTD.
CoenuHenus rajioreHoB ¢ BojoposioM. PactBopumocts B Boje; KO u OB cBoiicTBa. MoHHbIE
U KOBWIGHTHbIE TalMJbl, WX OTHOIIEHWE K JCHCTBHIO BOJbI, OKHUCIMTEIEH U
BOCCTaHOBUTENEH. ["'anmoreHuA—noHbl Kak JTUTaH bl B KOMIUIEKCHBIX COSIMHECHUSIX.

["ayoreHsl B MOJOKUTENbHBIX CTEHEHSIX OKHcIeHUs. COeIuHEHUs] ¢ KUCIOPOJOM U JIpYr ¢
npyrom. Bs3aumopneilicTBue TraloreHoB C BOJOW W BOJAHBIMH pAacTBOpaMU IIeJIOYEeH.
KucnoposHbie KUCIOTHI XJI0pa U UX COJIM, CTEPEOXUMHUS U IPUPOJIA CBA3EH, YCTOMUMBOCTH B
CBOOOJTHOM COCTOSIHUM U B pacTBopax, usmeHeHne KO u OB cBoiicTB B 3aBUCUMOCTH OT
CTETNIEHU OKHUCIIEHHs TajioreHa. XJIOpHas HM3BECTh, XJopaTbl, OpoMarbl W HOJIaThl U HX
cBoiicTBa. buonoruueckas pons ¢pTopa, xiaopa, Opoma u oxa.

[TonsiTre 0 XUMU3ME OAKTEPHUITUAHOTO JACUCTBHUS Xjopa U Honaa. [I[puMeHeHne B MeauIlMHE,
CaHUTApPHUH XJOPHOM M3BECTH, XJIOPHOM BOJIbI, IPENApaTOB aKTUBHOTO XJIOpa, HOJa, a TAKKE
COJITHOM KHUCIIOTBI, PTOPHUIOB, XJIOPHA0B, OPOMHIOB U HOJUIOB.

O6mass  xapaktepuctuka d-3IeMEeHTOB  (MEPEeXOJHBIX  DIEMEHTOB).  XapaKTepHbIC
0COOCHHOCTH d-3JIEMEHTOB: MEPEMEHHbIE CTENEHU OKUCIEHHs, 00pa3oBaHHE KOMILUIEKCOB.
Bropuunas mnepuoanuyHocTh B cemeiicTBax d-siaemMeHTOB. JlaHTaHOMIHOE CXKaTHEe U
noBbIIIeHHOE ¢Xx07cTBO d-31memeHToB V 1 VI nmepuonos. d-Dnementst | rpynmel.  Ob6miast
XapakTepucTHKa rpynmbl. PU3ndyeckrue 1 XUMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB.
Coemunennss memu(l) m memu(ll), mx KO m OB xapakTepucTuka, CIIOCOOHOCTh K
KoMmIuiekcooOpa3zoBanuto.  KommekcHble — coeaumuenuss  meau(Il) ¢ ammmaxowm,
aMUHOKHCIIOTaMH, MHOTOQTOMHBIMH ciUpTaMu. KoMIIJIeKCHBIN XapakTep MeabcoaepKaiux
(epMEeHTOB W XHMH3M HUX JEHCTBUS B MeTabonudeckux peakiusx. [Ipupoma okpacku
coequHeHN Menu. XMMUYECKHe OCHOBBI IPUMEHEHHSI COEIMHEHUN MEIM B MEIUIINHE.
Coenunenus cepebpa, ux KO u OB xapakrepuctuku (OaKTepHUIMIHBIE CBOWCTBAa HOHA
cepedpa). CrtocoOHOCTh K KOMIUIEKCOOOPa30BaHNIO0, KOMIUIEKCHBIE COSAMHEHUsI cepedpa ¢
raJloreHuIaMH, aMMHUAKOM, THOCYTb(aTaMu. XUMHUECKHE OCHOBBI IPUMEHEHHSI COSTMHEHUN
cepeOpa B KauecTBe JIeYCOHBIX TIPEMapaToB.

3omnoto. Coenunenus 3omota(l) u 3omota(lll), ux KO u OB xapakTepucTuka, CiocoOHOCTh K
KOMIUIEKCOOOpa30BaHNo0. XHUMUYECKUE OCHOBBI NMPUMEHEHHUS B MEIUIIMHE 30JI0Ta U €ro
COCIMHECHUM.

Obmas xapakrtepuctuka osnemeHToB |IB  rpynmel. Huak. OOmas xapakTepHcTHKa,
XUMHYECKass aKTUBHOCTh mpoctoro BemectBa; KO u OB xapakTepucTuka COCIUHEHHMA
uuHka. KowmrmiekcHble coenuHeHusi LMHKA. KoMIulekcHasi MpHpoaa IIMHKCOJEpKallux
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41.
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43.

44,

(EepMEHTOB W XHUMHU3M WX JEHCTBUS. XUMHUYECKHE OCHOBBI TPUMEHEHUS B MEIUIIUHE
COEIMHEHU LIMHKA.

OOmas xapakrepuctuka osnemeHToB |IB  rpynmel. Pryts. OOmas xapakTepucTHKA,
OTJIMYUTEIbHBIE OT LIMHKAa M KaJMHsS CBOWCTBA: MOHIKEHHAs XMMHMYECKas aKTUBHOCTh
MPOCTOTO BEIIECTBA, KOBAICHTHOCTh OOpa3yeMbIX CBS3€ C MITKHUMH JIUTaHJIaMH,
o0Opa3oBaHHe CBSI3U MEXIy aToMaMmu PTyTH. OKHUCIIEHHUE PTYTH CepOd U a30THOM KUCIIOTOM.
Coemunenus pryru(l) u pryru(Il), ux KO u OB xapakrepuctrka. X¥MHU3M TOKCHYECKOTO
NEHCTBUS COCMHEHUN KaaMUs U PTYTH. XUMHUYECKHE OCHOBBI MPUMEHEHUS COeIUHEHUMN
PTYTH B MEIUIIUHE.

d-DOnementst V rpymmnbl. OOmMas xapakTepUCTHKA. XHUMHUYCCKHE OCHOBBI MPUMCHEHHSI
HUOOMS U TaHTaJla B XUPYPTUH, aMMOHUS METaBaHA/laTa B MEIULIMHE.

d-Dnementst VI rpynmel. O01mas xapakrepucTuka rpymmbl. XpoM. OOIas XapakTepUCTHKA.
[IpocToe BemecTBoO U €ro XMMU4ecKasi akTHBHOCTh, CIOCOOHOCTh K KOMITJIEKCOOOPa30BaHUIo.
CoennHeHus XpoMa B pa3UYHbIX CTeneHsx okucieHus. O6mue 3akonomepHoctd KO u OB
CBOWCTB COEIMHEHHWH d-371€MEHTOB NpPHU MEPeXOoA€ OT HU3LIMX CTENEHEeH OKHUCICHHS K
BBICIIMM Ha MpUMEpe COeAUHEHUW Xpoma. buonornyeckoe 3HaueHue d-amemeHToB VI
TPYTIIIBL.

MonubneH u Bosbdpam, o0mas XapakKTepUCTHKA, CIIOCOOHOCTh K 00Pa30BaHUIO U30IOJIU- U
TeTEPONOINKHUCIIOT; CPABHUTENBHAS OKHCIMTEIHHO-BOCCTAHOBUTEIbHAS XapaKTEPHCTUKA
CoeUHEHN MoaubaeHa u Boib(pamMa MO OTHOIICHHIO K COEJUHEHHSIM XpoMa.
buonoruueckoe 3nauenue d-snementoB VI rpynnsl.

Mapranen. OOmias XxapakTepucTUKa. XHUMHUYecKas aKTUBHOCTh IPOCTOTO BEIIECTBA.
CrniocoGHOCTh K KoMILIekcooOpa3oBanuto. CoennHeHus: Mapradia B ctenenax okuciuenus (11,
IV, VI). Coenunenus mapranua(VII): okcun, mapranioBas KucioTa, nepmanranarel, KO u
OB cBoiicTBa, MPOIYKTHl BOCCTAHOBJICHHS IEPMAHTAHATOB MPHU PA3IUYHBIX 3HAa4eHUsX pH,
OKHCJICHHE OPraHMYeCKUX COEAMHEHHH, TepMHUYECKOE pa3jokeHHe. XUMHUYECKHE OCHOBBI
MPUMEHEHHs Kallisl MEepMaHTaHaTa M ero pacTBOpa KaK aHTHUCENTHYECKOTO CpPEACTBa U B
(hapmalleBTUUECKOM aHAU3E.

XKemezo.  Xumuueckas ~ aKTUBHOCTh  TPOCTOTO  BEIIECTBA,  CIIOCOOHOCTh K
koMIuiekcooOpaszoBanuto. Coenunenus xene3a(ll) u sxeneza(lll): KO u OB xapakrepucrtuka,
CIOCOOHOCTh K KOMIUIEKCOOOpa3oBaHUIO. ['eMorobun u kenesocoaepkaiue (GpepMeHTsl,
XUMHYecKas CymHocTh ux aeiictus. XKeneso(VI). @epparel, moaydeHne U OKUCIUTEIbHBIE
CBOMCTBa. XMMHYECKHE OCHOBBI ITPUMEHEHHS JKeJle3a U KeIe30COAepKaIlIuX TpenapaToB B
MEIUIINHE.

KobGanpT 1 HuKenb. XUMHUYECKass aKTHBHOCTh MPOCTHIX BEIIECTB B CPABHEHUU C JKEIE30M.
Coenunenus kobOanpTa(ll) u kobGampra(lll), nukensa(ll); KO u OB xapakrepucrtuka,
CIIOCOOHOCTh K KOMILIEKCOOOpa3oBaHuioo. Hukenb u  KOOAmbT Kak MHMKPOAJIEMEHTHI.
XUMHUYECKHE OCHOBBI TPUMEHEHHs COETUHEHNI K0OaJIbTa U HUKEINS B MEIUIIMHE.

OO6mrast xapakTepUCTHKA OJJIIEMEHTOB CEMEWCTBa IUIaTUHBI. [IpuMeHeHue coeauHeHun
TUIATMHOBBIX DJIEMEHTOB B METUIIUHE.

DKOJIOTUYECKHE AaCIeKThl JEHCTBHS HEOpraHWYecKuX BemecTB. YemoBek u Omocdepa.
Texuuueckuii mporpecc M okpyxawoomas cpega. CBsa3b 3HIEMHUYECKHX 3a00JIeBaHHM C
0COOEHHOCTSIMH OMOT€OXUMHUYECKUX TTPOBUHITHIA.
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IIpumepHbIe OMIETHI IO AUCHUIITTHHE
«XuMust OMOTr€HHBIX 3JIEMEHTOBY

MuHHnCTepCTBO HAYKH U Bbicuiero o6pasosanus Pocceniickoii @enepanuu
DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa3oBaTeNbHOE YUPEXKICHNE BBHICIIETO 00pa30BaHUS
«Cesepo-OceTuHckuii rocynapeTBeHHsli yHusepeuter nvenn Kocra Jlepanosuya Xeraryposay»
“KACDEZ[PA OBLIEN 1 HEOPTAHMYECKOU XMW
3AYET no mucimminae « XMW BUOT'EHHBIX DJIEMEHTOB»
Hamnpasnenne moarorosku Oakanaspuara 04.03.01 Xumus, 5 cemectp
BUJIET Ne 1

PacripocTpaHeHHOCT XUMHUYECKHX 3JIEMEHTOB B mpupojae. COOTHOIIEHNE XMMHYECKOTO COCTaBa
JKMBBIX OPTaHU3MOB M OKpY’Karoulen cpeabl. buosornueckas pojap 3J1€MEHTOB B 3aBUCUMOCTH OT
nostoxkeHus B [lepuomudeckoii cucreme anementoB J|.1.Menneneesa. (5 60awioB)
®ochoproBatuctas (runodocdopucras) u ¢dochopucTas KUCIOTH, CTPOSHHE MOJIEKYIL,
KHCJIOTHO-OCHOBHBIC M OKHUCJIUTEIIBHO-BOCCTAHOBUTENIbHBIC  cBoWcTBa.  [ludochopras
(mupodochopras) kucnora. Uzononu- u rerepononudochopubie kuciaotel. MertadochopHbie
KHCIIOTHI, CpaBHEHHE C a30THOM kucioroi. lIpomsBogHbie (ochOpHOR KHUCIOTHI B KHUBBIX
opraam3max. (5 0aIoB)

HammcaTp ypaBHeHHE peakiiuy B3aUMOCHCTBHSI IepMaHraHaTa Kaius ¢ IEPOKCHAOM BOIOpOJa
B HEUTpaNbHOH cpenie; mono0parh KOApGHUIIMEHTH HOHHO—3JIEKTPOHHBIM MeToI0M. (20 6auioB)

3aB. kadenpoi, TOIeHT

MuHuHCTEePCTBO HAYKH H Bbicuiero oopasoBanus Poccuiickoii @egepauuu
denepanpHOE rocyJapcTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«CeBepo-OceTuHcKui rocyz[apCTBeHHIgﬁ YHUBEPCUTET UMEHU KOvCTa JleBanoBuya Xeraryposa»
KA®EJIPA OBIIEU 1 HEOPTAHMYECKON XVMUU
3AUYET no mucrumaune « X UMW BUOT'EHHBIX DJIEMEHTOB»
Hanpasnenne moarorosku Oakanaspuata 04.03.01 Xumus, 5 cemectp
BUJIET Ne 2

3aKOHOMEPHOCTH pacipeeacHnss OHOTEHHBIX JJIEMEHTOB IO s-, P-, d-, f-G10Kam meprouuecKoi
cuctembl J|.M.MenneneeBa. Tomorpadus BaxxHEWIIMX OWOTEHHBIX 3JIEMEHTOB B OpTaHU3ME
yesioBeKa. buosiornueckas posib XUMHUECKUX JIEMEHTOB B opraHusme. (5 0ajijioB)
Kucnopon. OOmass  xapakrepuctuka. Ponb  kuciopona Kak OJHOTO W3 Hambonee
pacnpoCTpaHCHHBIX 3JICMCHTOB U COCTaBHOM YacTH OOJBIIMHCTBA HEOPraHn4CCKUux COG,Z[I/IHGHI/Iﬁ.
OCOOEHHOCTH 3JICKTPOHHOH CTPYKTYPBI MOJIEKYJIbl KHUCIOpPOJa. XHUMHUYECKas aKTUBHOCTD
kuciaopoga. Monekyina O, B KadecTBe JinraHjga B okcuremoriioOnHe. O30H, CTEPEOXMMHS H
npupozaa cBsa3er. Xumudeckas aKTUBHOCTH B CpaBHCHUHN C KHUCIIOPOAOM (peaKuI/m C pacTBOpaMun
noauIoB). (5 6aIoB)

Kaxkoii 06beM pacTBOpa a30THOM KUCIOTHI ¢ MaccoBoi gonei 12% (P=1,18 r/m) HeoOxomum amst
npurotoBienus 400 M pactBopa koHueHTparuen 0,3 mons/n? (20 6amos)
3aB. kadenpoi

MuHHCTEpPCTBO HAYKH U BhIcuIero oopasoBanus Poccuiickoii ®enepanuu
DenepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKICHNE BBICIIETO 00pa30BaHUS
«CeBepo-OceTHHCKHH rocyapcTBeHHBI yHUBepcuTeT nMeHn Kocra JleBaHoBrua Xeraryposay
KA®EJIPA OBIEN 1 HEOPTAHUYECKOM XVMUU
3AUET no mucuumune «XUMUS BUOTEHHBIX SJIEMEHTOB
Hamnpasnenue noarorosku 6akanaBpuara 04.03.01 Xumust, 5 cemectp

BUJIET Ne 3

s-anemenTsl [A rpynmbl — metamuibl. MoHOMOpPBI U MX POJIb B MEMOPAaHHOM MEPEHOCE Kallks U
HaTpus. (5 O6amIoR)

Kenezo. XuMudeckasi akTHUBHOCTB IPOCTOTO BEIIECTBA, CIOCOOHOCTH K KOMILIEKCOOOPa30BaHMIO.
Coenunenus  xenesa(Il) wu  skenesa(lll): KO wu OB xapakrepuctuka, CrocoOHOCTh K
KOMIUIeKcooOpa3oBanuto. ['eMornoOuH u xenezocoepxaiiie GepMeHThI, XUMHUYECKast CYIIIHOCTb
ux neiicteus. JKemezo(VI). deppatbl, momydeHHE W OKHUCIUTEIHHBIE CBONCTBA. XHWMHUYECKHE
OCHOBBI TIPUMEHEHUS JKeJle3a U KEJIe30CoAepKaIIiX MpenapaToB B MeuITMHE. (5 6a10B)

Kaxoit 00beM pacTBOpa COMSTHON KHCIIOTBI ¢ MaccoBoi poneit 24% (P=1,17 r/mn) HeoOxoauMm uis
npuroroBienus S00 My pactBopa koHteHTparuen 0,2 Mojs/n? (20 6anios)

3aB. xadenpoii
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1. buonoruueckass ponb S-3J€MEHTOB-METAJUIOB B MUHEpaJbHOM OajaHce opraHu3ma. Makpo- u
MHUKPO-S-37IeMeHTHI. [locTymieHne 371IeMeHTOB B OpraHu3M C BOJIOM. (5 0amioB)
2. OO1mas XxapaKTepHCTHKA 3JIEMEHTOB CeMelCcTBa IaTHHbL. [[puMeHeHne coeTMHeHNH TIATHHOBBIX

3.

MuHuCTepCTBO HAYKH U Bbicuiero oopasoBanus Poccuiickoii ®@enepannu

DenepanbHOE TOCyIapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHUs
«CeBepo-OceTuHCKHI rocy1apcTBeHHbIN yHUBepcuTeT uMeHH Kocrta JleBanoBuua XerarypoBay»

KA®EJIPA OBIIEA 1 HEOPT AHMYECKOM XUMNU
3AUET no aucimmnne «XVUMUSI BUOTEHHBIX JIEMEHTOB»
Hanpasnenue noarotosku 6akanaspuata 04.03.01 Xumus, 5 cemectp

BUJIET Ne 4

AJIEMEHTOB B MenuInHe. (5 06aIoB)

Kax Bmusier pH pacTtBopa Ha OKHCIHMTENTbHBIE CBOMCTBa NepMaHTraHaToB? OTBET MOATBEPIUTH

YPaBHEHUSAMH PEAKIINM, B3sIB B KAYECTBE BOCCTAHOBUTEIICH
a) cynbdut HaTpus;
0) nonua kanus. (20 6ayIoB)

3aB. kadenpoi

Kpurtepun popmupoBaHusi OLIEHKH 0TBETA CTYACHTA HA 3a4éTe

XapaKm epucmuKka omeema

oannwl

JlaH TIOJIHBINA, pa3BEpHYTHI OTBET HA IOCTABICHHBIH BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHWUH 00 O0O0BEKTe,
NPOSIBJISIONIASCS B CBOOOJHOM OINEPUPOBAHUM TOHSATHSIMHU, YMEHHUH
BBIJICJIUTh CYIIECTBCHHBIE M HECYIICCTBEHHBIE €ro IPH3HAKH,
IPUYNHHO-CJIE/ICTBEHHbIE CBSI3H. 3HaHue 00 o0BeKTe
JIEMOHCTpHUpYETCs Ha (POHE MOHUMAHUS €ro B CUCTEME JIaHHOW HayKH
U MEXIWCIUIUTHHAPHBIX CBsized. OTBeT hopMynupyercs B TEpMUHAX
HAyK{, W3J0XKEH JIUTEepaTypHbIM S3BIKOM, JIOTHYEH, J0Ka3aTelleH,
JIEMOHCTPHPYET aBTOPCKYIO TO3HIIMIO CTY/ICHTA.

26-30

JlaH mnonHBIM, pa3BepHYTHIM OTBET HA IIOCTABJIEHHBIM BOIPOC,
NOKa3aHa COBOKYMHOCTb OCO3HAHHBIX 3HaHMM 00 o0OBeKTe,
JIOKa3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBETE
IIPOCIIEKUBACTCS YyeTKas CTPYKTYypa, JIOTAYEeCKast
IIOCIIEAOBATENBHOCTD,  OTPAXKaloWias CYIIHOCTb  PAaCKPBIBAEMBIX
HOHATHUH, TeOpHid, siBJeHNH. 3HaHUEe 00 00bEKTE JEMOHCTPUPYETCS Ha
¢oHe TMOHUMAHUS €ro B  CHUCTEME JIaHHOM HaykKu U
MEXIUCLUUIUIMHAPHBIX CBsizel. OTBET H3JI0KEH JMTEpaTypHBIM
A3BIKOM B T€pMHUHAX Hayku. MoryT ObITh NOMYLIEHbl HEIOYETHI B
OIPEEICHUN NOHATUHI, UCIPABICHHBIE CTYIEHTOM CaMOCTOSATEIBHO
B ITPOLIECCE OTBETA.

21-25

JlaH TIONMHBINA, pa3BEpHYTHIM OTBET Ha IIOCTABJIEHHBIA BOIPOC,
MOKa3aHO YMEHHME BBIJEIUTh CYHIECTBEHHBIE W HECYIIECTBEHHBIC
NPU3HAKK,  [PUYUHHO-CIEACTBEHHbIE  CBsi3u.  OTBET  YETKO
CTPYKTYPUPOBAH, JIOTUYEH, U3JIOKEH B TepMHHAX Hayku. OmHAKO
JOTTYIIIEHbI He3HAYUTENbHBIE OMUOKY WIIM HEI0YEThI, UCTIPABIICHHBIC
CTYAEHTOM C TOMONIBIO «HABOASIIMX» BOIPOCOB MPENOAaBATEIA.

16-20

I[aH HOHHBIﬁ, HO HCAOCTATOYHO HOCHCHOB&TCHBHBIﬁ OTBE€T Ha
ITOCTaBJICHHBIM BOIIPOC, HO IIpHU 3TOM IIOKa3aHO YMCHHEC BBIACIINTH
CYHICCTBCHHBIC W  HCCYHICCTBCHHBLIC TIIPU3HAKW W TPHUYHUHHO-
CJIICACTBCHHBIC CBA3U. OTBeT NOTHYCH U U3JI0KEH B TEPMHUHaX HAYKH.

Moryt ObITh JOMyIIeHB 1—2 OmMOKH B OMpEJCIIEHUH OCHOBHBIX

11-15
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MOHSITUH, KOTOpBIE CTYJEHT 3aTpyaHsETCS WCIIPaBUTh
CaMOCTOSITENIBHO.

Jlan HemoNHbBIN OTBET, JIOTHMKA M TMOCJIEI0BAaTEIbHOCTh H3JI0KECHHUS
UMEIOT CYIIECTBEHHBIC HapyIIeHUs. JlomyieHbl rpyoblie OMIMOKH TTpH
OTIpe/IeNIEHUHU CYIIIHOCTH PAaCKPbhIBAEMbIX MOHSTHIA, TEOPH, SBICHUH,
BCIICJCTBME HEMOHUMAHUS CTYJIEHTOM MX CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB M CBs3ed. B 0TBeTe OTCYTCTBYIOT
BBIBOJIbI. YMEHHE PACKPHITh KOHKPETHBIE MPOSBICHUS 000OIICHHBIX
3HaHUW He mnoka3zaHo. PeueBoe odopmiieHue TpedyeT MOMPaBOK,
KOPPEKIUH.

Jlan HeNoJHBIA OTBET, MPEJACTABIAIOMUNA CO00W pa3po3HEHHBIC
3HaHUSI TI0 TEME BOMpPOCa C CYIIECTBEHHBIMU OIIMOKaMU B
omnpezaeneHusik. I[IpucyrcTByroT (parMeHTapHOCTh, HEJIOTHUYHOCTH
u3noxeHusi. CTyJIeHT HEe OCO3HAET CBS3b JAHHOTO MOHSTHS, TEOPUH,
SBIICHUS C IPYTUMU 00BEKTaMH TUCHUIUTHHBL. OTCYTCTBYIOT BBIBOJIBI, 1-4
KOHKpPETHU3aIusl U JI0Ka3aTeIbHOCTh U3NIOKEeHUs. Peub HerpaMmoTHasl.
JlononHuTtenpbHble U YTOYHSIONIME BOMPOCHI MpENnojaBareist He
NPUBOASAT K KOPPEKIMHM OTBETa CTYJAEHTAa HE TOJBKO Ha
MOCTaBJICHHBIN BONPOC, HO M HA JPyrye BOMPOCH! AUCIHUILTUHBL.

He nony4yens! oTBeTHI 10 6a30BBIM BOMPOCAM TUCIUTUIUHEIL. 0

5-10

PesynpTupyromas oneHka onpezaensercs B coorsercTBuM ¢ Ilonoxennem COI'Y o 6amibHO-
PEUTUHIOBOM CUCTEME OLIEHKH 3HAHUU CTYJIEHTOB.

Metoauka ¢gopMupoBaHus pe3yIbTHPYIOLIEH OLEHKH:

B xone Texy1iero 1 pyOoeHOro KOHTpPOIIS CTY/IEHTHI MOTyT HaOpath 0-70 6aros:

1 s pyOexHas aTTecTanus - MAKCMMAJIbHO 35 0a/1710B; U3 HUX:

Ot 0 no 15 GamnoB (pyOekHast aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHUE MM MHCbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 o 20 GannoB(TeKyIas OleHKa) — aKTUBHAasi paboTa 3a JaHHBIN MEpHO HA CEMUHAPCKUX
(MpaKTHUYECKUX ) 3aHATUSX.

2-51 py0e:xkHas aTTecTalus — MAKCUMAJIbHO 35 6a/1710B; M3 HUX:

Ot 0 no 15 GamnoB (pyOekHast aTTeCTalrs) — KOMITBIOTEPHOE TECTUPOBAHUE HIIM MHUChbMEHHAS
KOHTpOJIbHAsI paboTa;

Ot 0 1o 20 GansoB (TeKymas OlleHKa)— aKTUBHAs paboTa 3a JaHHBIM epHol Ha CEMUHAPCKUX
(MTPaKTUYECKUX ) 3aHATHSAX.

[IpomexyTOUHBINA KOHTPOJIb:

3auér:

3a yCcTHBIN OTBET Ha 3a4€Te cTyAeHT noiydaet 0-30 O6anos.

CryneHTbl, NOMYyYMBLIME B XOJE TeKyllero M pyoexHoro koHtpois 50-100 OGamsos,
aBTOMATUYECKU TOJIYyYalOT 3a4€T.

Pe3ynpTHpyromas oleHKa CKIabIBaeTCs 0 COOTBETCTBYIOLIEH (opMyre ¢ yueTom Tekylen
yCIIEBAa€MOCTH, PE3YJIbTaTOB PYOEKHBIX aTTECTAllUi U YCTHOTO OTBETA Ha 3auéTe.

[Ikana UTOroBOM akaJeMHUECKOH YCIIEBAEMOCTH CTYJIEHTOB MO AMCLUHUIIIMHE

Cucrema ouenoxk COI'Y
dDopma Cymma Haspanue
KOHTPOJIA 0am10B
86 - 100 OTJINIHO
DK3aMeH 71-85 XOPOIIIO
56-70 YIOBJIETBOPUTEIHHO
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3auér

50-10

0

3a4TCHO

0-49

HEC 3a4TCHO

IToxa3zarenn u KPHTECPHUHA OLICHUBAHUA KOMHeTeHIII/Iﬁ HA PA3/IMIHBbIX 3TAallax ux

(bopan()BaHm[, OITMCAHHUE IIKAJI OHCHUBAHUA

Yposenb chopMUPOBAHHOCTH KOMIIETEHIM i

«MUHIMAJIbHBII
YPOBE€Hb
He IOCTUTHYT»
(MeHee 55 6ajj10B)

«MuHUMAaJILHBIA
YPOBEHb»
(56-70 6an10B)

«Cpennnii ypoBeHb»
(71-85 6ans10B)

«BbICOKHI yPOBEHb)
(86-100 6ass10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

chopmuposativi. cchopmuposanivi. chopmuposanoi. chopmuposanivi.
3HaHUs  OTCYTCTBYIOT, | CopMHUpOBaHBI 3HaHuA oOmmpHele, | 3HaHUS TBEpABIE,
YMEHHUSI W HaBBIKM He | 0a30BBIE CTPYKTYpPHI | CHCTEMHBIE. apryMEHTHUPOBaHHBIE,
c(hopMHPOBaHHI. 3HaHUM. YmMenus HOCSIT | BCECTOPOHHUE.
YMenust pparMeHTapHbI | PENPOAYKTHBHBIH YMeHns YCIIELIHO
u HOCAT | Xapakrep, MPUMEHSIOTCS K
PENpPOAYKTUBHBIN MPUMEHSIOTCA K | pEIIEHUIO KaK THUIOBBIX,
XapakTep. pELIEeHUI0 TUMNOBBIX | TAK W HECTaHAAPTHHIX
HemoHcTpupyercs 3alaHuM. TBOPUYECKHUX 3aJlaHUM.
HU3KUN ypoBeHb | JleMOHcTpupyeTcs JeMoHcTpupyertcs
CaMOCTOATEIIBHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKMIA
MIPaKTHYECKOTO HAaBBIKA. | CAMOCTOSITEILHOCTH YPOBEHBCAMOCTOSATEIbH
YCTOHYHBOTO OCTH, BBICOKas
MIPAKTUYECKOTO HAaBbIKA. | alallTUBHOCTH
MIPAKTHYECKOTO HAaBhIKA
Onucanue KpUTEpHeB OLeHUBAHUA
OO0yyvaromuiics OO0yuaromuiics OO0yyarommuiics OO0yyarormuiics
JIEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAHUE W NOHMMAaHUE | - riryOokwue,
npobenbl B 3HAHUSAX | TEOPETUYECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTHpPOBaHHbBIE
- JIOMTYCKAIOTCS | - HETOJIHbIE OTBETHl HA | 00beMa NPOTPAaMMHOTO | 3HAHWS MPOTPAMMHOTO
MPUHLUITHAIEHBIE OCHOBHBIE BOIIPOCHI, | MaTepHana, MaTepurana;
omwMOKK NpH OTBETE HAa | OIIMOKKM B OTBETE, | -  TBEpAbIE  3HAHMS | - IIOJIHOE [OHUMAaHHe
OCHOBHBIE BOIIPOCHI, | HEIOCTATOYHOE TEOPETHIECKOTO CYIIIHOCTH u
OTCYTCTBYET 3HAaHWE W | IOHUMaHWE CYIIHOCTH | MaTepHaa. B3alMOCBS3H
NOHUMAaHHUE OCHOBHBIX | M3JIara€MbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
MOHATUI U KaTeropuii; - HEYBEPECHHBIE U | YCTAHABJIMBATb U | IPOLIECCOB U SIBJICHUH,
-HEeTIOHNMAaHNe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBSI3b | TOUHOE 3HaHUE
CYILITHOCTH JIOTIOJTHUTEINIbHBIE MPaKTUKA M TEOPHUH, | OCHOBHBIX MOHITHH B
JIOTIOTHATENBHBIX BOIIPOCHI; BBISIBIISATD pamkKax  00cCyXKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTUBOPEYHS, 3aJlaHui;
3a/laHull; BJIaJICHHE JINTEPATypO, | MpoOIIEeMBbI u| - CHOCOOHOCTH
- OTCYTCTBUE YMEHHS | pEKOMEHOBAHHOMN TEHACHLINN Pa3BUTHS; YCTaHaBIIMBATh u
BBITIOTHSTH IPOrpaMMOi - MIpaBUJIbHBIE U | OOBSACHSITH CBA3b
MPAKTUYECKUE 33JaHUSA, | JUCLHUIUINHEL, KOHKPETHEIE, 0e3 | MPaKTUKU U TEOPHUH;
MPEeAyCMOTPEHHBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
IIPOrpaMMOi o100K pemars | OTBETHI Ha | IOCIENOBATEIbHBIC,
JUCIHIIINHBL; MIPAKTUYECKHE 3aJaHMs, | IOCTABICHHBIC COZIEpIKaTEIbHBIE,
- OTCYTCTBHE | KOTOpBIE ClenyeT | BONPOCHI, KOHKpETHBIE u
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TOTOBHOCTH BBITIOJTHUTb. - YMEHHE  pellarh | UCYCPITBIBAIOIINE
(cmocobHOCTH) K MpaKTUYECKHUE 3aaHus, | OTBETHI Ha BCE 3aJaHWS,
JIUCKYCCUA W HU3KYIO KOTOpBIE CIenyeT | a TaKxkKe
CTCTICHb KOHTAKTHOCTH. BBITIOJTHUTB; JTOTIOTHUTETBHBIC
- BJIQJICHUE OCHOBHOM | BOIPOCHI
JIUTEPATYPOH, Mperno/iaBaTes;
PEKOMEHIOBAaHHOM - YMEHHE  pelaTh
MPOrpaMMOit MPaKTUYECKUE 3aaHUS;
JUCTTUTLTAHBL; - cBOOOIHOE
- HAJIM4YKME COOCTBEHHOH | MCIOJIb30BaHUE B
000CHOBaHHO OTBETaX Ha BOMIPOCHI
TTO3UITIH 10 | MaTepHajoB
o0cy)IaeMbIM PEKOMEHIOBaHHOH
BOIIPOCAM. OCHOBHOU 51
Bo3moxHbI JIONOJTHUTEIBHOU
HE3HAYHUTEIHHBIE JTUTEPATYPHL.
OTOBOPKH u
HETOYHOCTH B
PaCKpBITHH  OTJIENBHBIX
MIOJIOXKEHUN  BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYJOBJICTBOPUTEIb | «YIOBJETBOPHUTEIBHO» | «XOPOIIO» / «3aYTEHO» | «OTJIHYHO» / «3aUTEHO»

HO» /HE 3a4YTEeHO

/ «3a4TEHO»
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9. YueOHO-MeTOIHYECKOE H nuH(pOpMALIMOHHOE 0O0ecTiedeHue TN CIUIIINHBI (MOILYJIs1)

a) OCHOBHAs JIUTEpaTypa:

1.

[Tonkog, B. A. O6mas xumust / [Toniko B. A. |, [Ty3akoB C. A. - Mocksa : [DOTAP-Menua,
2010. - 976 c. - ISBN 978-5-9704-1570-2. - Texcr : anekrponnsiii // DbC "KoHcynbTaHT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970415702.html
Cxuiap C.M. OOuias, Heopranuueckas U OMOHeOpraHuyecKas XUMHs: yueOHoe rnmocodue ajs
By30B/ C.W. Cxisip, B.I'. Jlptok, B.®. Illynerun.— 3-e¢ usn., nepepad. u gomn.— Mocksa:
M3narensctBo FOpaiit, 2020.— 263 c.— (Bwicmiee oOpazoBanue).— — TekcT
anextpouHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/455495

AxmeroB H. C. O0mas u HeopraHuueckas XuMus : Y4eOHHUK 1jis1 By30B - M. : Bricmas
mkoina, 2002, - 743c.

Epmios, FO. A. O6mas xumusa. buodusnyeckas xumus. XuMusi OMOTCHHBIX 3JIEMEHTOB B 2
kH. Kaura 1 : yueOnuk ans By3oB / 1O. A. Epmos, B. A. Ilonkos, A. C. bepnsaa. — 10-e
u3a., ucnp. u gom. — MockBa : MzmarenscTBo FOpaiit, 2020. — 215 ¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-9916-8659-4. — Tekcr : snekrponnsidi // DBC HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/452203

Epmos, 10. A. O6mas xumusa. buopusnyeckas xumus. XuMusi OMOTEHHBIX 3JIEMEHTOB B 2
kH. Knura 2 : yueGnuk ans By3oB / 10. A. Epmios, B. A. Ilonkos, A. C. bepnsaun. — 10-e
u3M., ucrp. U jgon. — Mocksa : M3mgarensctBo IOpaiit, 2020. — 360 c¢. — (Bsicmee
obOpazoBanmue). — ISBN 978-5-9916-8660-0. — Tekcr : snextponusiii / 3BC HOpait
[caitT]. — URL.: https://urait.ru/bcode/452204

Epmos, 0. A. OO6mas xumus. buopusndeckas xumus. XuMus OUOTEHHBIX AJIEMEHTOB.
yuebnuk ais By3oB / HO. A. Epmos, B. A. Ilonkos, A. C. bepnsua ; non penakiueit FO. A.
EpmoBa. — 10-e u3z., nepepab. u gon. — Mocksa : U3natensctBo FOpaiit, 2016. — 562 c.
— (bakanaBp. Axagemumueckmii kypc). — ISBN 978-5-9916-4337-5. — Tekcr
anekTpounbiii // IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/388811

[Tornkos, B. A. OGmas xumust. buoduznyueckas xumust. Xumusi OMOTeHHBIX 7eMeHTOB / B.A.
[Torikos, FO.A. Epmios, A.C. bepasaun. - M.: FOpaiir, 2012. - 560 c.

TiokaBkuHa H.A., buoopranunueckas xummus: yueObnuk / TroxkaBkuna H.A., baykos 1O0.U.,
3ypabsu C.0. - M. : [IDOTAP-Menua, 2020. - 416 c. - ISBN 978-5-9704-5415-2 - TekcrT :

AIIEKTPOHHBIN 9bC "KoHcynpTaHT cTyneHTa". -
URL:https://www.studentlibrary.ru/book/ISBN9785970454152.html

0) AOMOJIHUTEIbHAS JIUTEepaTypa:

OOwrast 1 HeopraHuuyeckas XumMus : YueOHUK Ui cTyaeHToB By3oB / M. X. KapanerssHn ;
M.X. Kapanetssauu, C.H1. [Ipakun. - M. : Xumus, 2000. - 592c.

Vrait f.A. OOmas 1 HeopraHuyeckass XUMHs: YUeOHHK i CTYyIEHTOB BY30B, 00ydY. MO
Harp. u crier." Xumust" / 5. A. Yrait. - U3a.2-e,ucnpas. - M. : Beictias mxosa, 2000. - 527c.
JlutBunoBa, T. H. Xumus a1 MeaukoB: OUOTEHHBIE HJIEMEHTHI M KOMIUICKCHBIE
coeMHEeHMS : yueObHoe mocobue it OakamaBpuara u cnenuanuteta / T. H. JlutBunosa, H.
K. Beicky6oBa, JI. B. Henamesa ; mozg o6meit pegakuueit T. H. JIutBuHOBO#. — 2-¢ U371 —
Mocksa : U3marensctBo FOpaiit, 2019. — 222 c¢. — (bakanaBp u crermanuct). — ISBN
978-5-534-10943-6. — Texkct: onektponnsiii // OBC IOpait [caiit]. — URL:
https://urait.ru/bcode/432463

I'muaka HJL. OGmas xumus : yaeb. nocobue - Mza.ctep. - M. : KHOPYC, 2013. - 752c.
Komaun A. B. O6mas xumwus : yueOnuk; non pen.B.A.Ilomkora,A.B.)Komauna. - M. :
I'DOTAP-Menna, 2012. - 400c.

Beenenue B anemenTosoruto : yaeoHoe mocooue / U.B. Pagpim, A. Ckansnsiii, C.B. HotoBa
u 1p. ; OpenOyprckuii rocymapcTBeHHBIH yHUBepcuTeT. — OpeHOypr : OpeHOyprckuit
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https://www.studentlibrary.ru/book/ISBN9785970415702.html
https://urait.ru/bcode/455495
https://urait.ru/bcode/452203
https://urait.ru/bcode/452204
https://urait.ru/bcode/388811
https://www.studentlibrary.ru/book/ISBN9785970454152.html
https://urait.ru/bcode/432463

rocyIapcTBeHHbIN yHUBepcHUTeT, 2017. — 184 c. : Tabin., ni. — Pexum qoctymna: mo noJmucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=481792

7. Jlapuues, T.A. I'eoxumusi okpyKkaromend cpezpl: ornopHbele KoHcTeKkTol / T.A. JlapuueB. —
KemepoBo: KemepoBckuii rocynapcrBeHHbld yHuBepcuteT, 2013. — 115 c¢. — Pexum

noctyna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232758

B) mporpamMmMHoe obecrniedenne u UHTepHeT-pecypchl

O0ecrieue”

J0CTyIl K

COBpPEMEHHBIM

HpO(l)eCCI/IOHaJ'IBHBIM bazam JaHHBIX,

UH(OPMALIMOHHBIM CIIPAaBOYHBIM M MIOMCKOBBIM cucteMam (oubaunorexa COI'Y):

1. DnexkrponHas Oubauoreka auccepranuu u apropedeparos PI'b (OB/] PI'b) (https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas budanoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snextponnas oubnuoreka eLibrary.ru» (http://elibrary.ru.)
4. YuusepcanbHas 0a3 mannbix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[MTapons: Khetagurov
5. OBC «Koncynbrant crynenray. http://www.studentlibrary.ru
6. OBC «lOpaiiT» - oOpa3oBarenbHasl cpena, BKIIOYAIOLIasi BUPTYadbHbI YMTAJIbHBIA 3aj
y4EOHUKOB M y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAYIIUX By30B Poccuu 1Mo BceM HAmpaBCHUSIM U
crienuaibHOCTIM (WWW.Diblio-online.ru)
7. Uadopmarmonno-mpaBosoii moprain «"apant» (http://www.garant.ru/ ).
8. CripaBounast mpaBoBas cuctema Koncynprant [Tmroc (http://www.consultant.ru/ ).

CocraB JUIIEH3MOHHOI'0 M CBOOOIHO pPacnpocrpansieMoro nnporpaMmMHoOro
06ecneqemm, B TOM YHCJI€ OTCYECCTBCHHOI'0 IPOU3BOACTBA

Ne i/ HaumenoBanue Ne norosopa (J1MIEeH3MSA)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AnTHuBHpYycHOE iporpaMMHoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. oOecnieueHue 14.03.2019 r, npoasiena ao 2021 r.
KasperksyTotalSecurity
[Tporpamma ans O9BM «bank | Pazpabotka cory CBuzeTENHCTBO 0
4 BOIIPOCOB JUIsI KOHTPOJIS TOCYJapCTBEHHON pErucTpaluud MporpamMMbl st
' 3HAHU OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO Aiictexmorosop Ne JI83-2020 ot 10.08.2020-
5. IPOBEJICHUS] BEOMHAPOB. 10.08.2021 r.
Cucrema moucka TEKCTOBBIX | Ne795 ot  26.12.2020  (meiicTBUTENEH 110
6. 3aMMCTBOBAaHUI 30.12.2021r) ¢ 3A0 «AnTH-ILnarnary»
«AHntumnaruar.BY3»
[Tporpammuoe obecrieuenue | CBob6ogHOE MIPOrpaMMHOE
TUTst penaktuposanus | obecrieueHne(6eccpodHo)
7. XuMudeckux — ¢opmyn  Isis
Draw
8 Cucrema tectupoBanus | Ne4d68  or  03.12.2013 UII  Cynrarynun
' P.T.(6eccpouno)
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https://biblioclub.ru/index.php?page=book&id=481792
https://biblioclub.ru/index.php?page=book&id=232758
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

Sunrav WEB Class
DnekTpoHHas OnbIroTeKa https://dvs.rsl.ru

9 JICCepTaIuy 1 TpeOyercs peructparus B ouommoreke COI'Y

' aBTopedeparoB PI'b(3b/]

PI'b)
OBbC"YHuBepcUTETCKAS https://biblioclub.ru

10. oubmmorexka ONLINE" Tpebyercs peructpanus B oubnumoreke COI'Y
ObC «Hayunas snextponnas | http://elibrary.ru.

11. oubmuoreka eLibrary.ru» Tpebyercst peructpanus B oubmuoreke COI'Y
Vuusepcanbhas 6a3 manHbix | https://dlib.eastview.com

12. East View Jlorun: Khetagurov; ITapons: Khetagurov
9bC «KoncynpranT | http://www.studentlibrary.ru
CTY/ICHTa Crynenueckas | TpeOyercs perucrpanus B oudimoreke COI'Y
AJIEKTPOHHAsT OUOIMOTEKa IO

13 MEIUITUHCKOMY u

' (dapmalieBTUUECKOMY

0o0pa3oBaHUIO, a TaKXke II0
€CTeCTBEHHBIM W  TOYHBIM
HayKaM B IIEJIOM.
9bC «Opaii» - | www.biblio-online.ru
oOpa3oBaTenbHas cpena, | Tpebyerca perucrpanus B 6ubnuoreke COI'Y
BKITIOYAONIAsl  BUPTYaJbHBIN
YUTAJIbHBIN 337 y4eOHUKOB W
y4eOHBIX nocoOuit oT

14. aBTOPOB W3 BEIYyIIUX BY30B
Poccun o BCEM
HaIpaBJICHUSAM u
CICIHATEHOCTSIM

T') MeTOAMYeCKHE YKa3aHusl, pa3padoTaHHble cocTaBuTeassMu Padoueii mporpaMmmbl.
Ky6anoBa JI.M. XumMusi OGMOTEHHBIX 2JIEMEHTOB. Y4ueOHOe mocobue.- BrnaankaBkas:
OI'BOY BO «COTI'Y um. K.JI. Xeraryposay, 2017, 160 c.

1.

10.

Heénosa O.B.,

Kyb6anosa

JIM. Xumuss KOOpPAMHAIIMOHHBIX

COETUHEHU.

[DnekTpoHHbIH pecypc]: yueObHoe mocooue/ Caparos: Al [Iu Op Menua, 2017.— 75
c.— Pexxum gocryma: http://www.iprbookshop.ru/73347.html .— DBC «IPRbooks».

MarepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUTIMHBI (MO1YJIA)

Y4eOHble ayIUTOPHU JIs1 IPOBeAeHUs 3aHATHI JICKIIMOHHOTO THITA, CEMIHAPCKOT0O THIIA,
KYypCOBOTO IPOEKTUPOBAHMS (BBIIOTHEHUS KyPCOBBIX paboT), TPYIIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIbTal[1, TEKYIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTALMK, a TAKKE
CaMOCTOSTENFHON pabOTHl 00YJAIONIUXCS: TTPETOAaBATEIbCKHIIA CTOI, CTYII, CTOJIBI 1 CTYJIBS

TUTST 00YYArOIITHXCSI.

OoopynoBanue: MHTepakTHBHOE MYJIbTUMEANIHHOE 000pyHOBaHuUE (JI0CKa, TPOEKTOP),

Poccuiickas
Pecrrybmka

Ananus,

ODenepanust, 362025,
Cesepnas OceTust —

ropoj BHaHI/IKaBKaZ’,,
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

MEPCOHANBHBII KOMITBIOTEP B KOMIUICKTE C IPOrPAMMHBIM 00CCIICUEHUEM, BEIXOJIOM B CETh
HHTepHeT 1 AOCTYIOM B 3JIEKTPOHHYIO HHPOPMAITHOHHO-00pa3oBarenbHyto cpeay COI'Y.

yi. BaryTuHa,
oM 44-46, yaeOHbIT

IIporpammuoe obecnieuenme: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Kopiryc Ne 7,
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema ayn. Ne 603
tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe oGecrieuenue s

penaktupoBanus xumuaeckux Gopmyn Isis Draw (beccpouanoe I10); KorcynpraHT miroc;

CurcreMa oncka TEeKCTOBBIX 3aMMCTBOBaHUH «AHTHIIaruaT.BY3»; [Iporpamma ans OBM

«bank BonpocoB myist kKoHTpouis 3HaHUI»; Cisco Webex; MOODLE; neMoHCTpaliuoHHEIE 1

yueOHO-HarJsIHbIe T0CcO0HS (BHACONPE3CHTALHS).

JlaGopaTopuu: KOMIBIOTEPHBIE KIIACChI JUISl TPOBEICHUS TEKYIIETO KOHTPOJIS U Poccuiickas
MPOMEXXYTOYHOI aTTECTaINH, a TAKKE CAMOCTOSATEIILHON PaboThl 00yJatomuXCs: denepanust, 362025,
MPEroaBaTeNbCKUI CTOJ, CTYI, CTOJBI U CTYJIbsI AJIs1 00yYaroIXCs. Pecny6nuka
O6opynoBanue: MIHTepaKTUBHOEC MYIbTHMEAUUHOE 000PYI0BaHUE (IOCKA, TPOCKTOP), Cesepnas OceTust —
KOMITBIOTEPHI JJIsl KOMITBIOTEPHOTO KJlacca B KOMIUIEKTE - C IIPOrPaMMHBIM O0OecTieueHHeM, Ananus,

BBIXO/IOM B ce€Th VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEIbHYIO
cpeny COI'Y;
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe

ropox Brnaaukaskas,
yi. Barytuna, nom
44-46, yaeOHBIIA

Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema kopmyc Ne 7,
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammaoe obecnieuenue s aya. Ne 614
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpouanoe I10); KorcynpraHT mtoc;

CucrteMa noucka TeKCTOBBIX 3aMMCTBOBaHUM «AHTHIIaruaT.BY3»; Ilporpamma st OBM

«bank BonpocoB miist KoHTpoutst 3HaHUi»; Cisco Webex; MOODLE; neMoHCTpaliuoHHbIE 1

yueOHO-HarJsIHbIe T0CO0HS (BHACOPE3CHTALHS).

bubnuoTeka, B TOM 4HCIe YUTATBHBIN 3aJ1: CTOJIBI M CTYJIbsS JUIs 00Yy4arOIIUXCsl, KOMITBIOTEPHI B Poccuiickas
KOMILICKTE — ¢ IPOTPaMMHBIM 00CCIICYCHUEM, BEIXOJIOM B CeTh MIHTEpHET U AOCTYIIOM B Oenepanust, 362025,
ANIEKTPOHHYIO HH(POPMAIHOHHO-00pa3oBaTenbHyto cpeny COI'Y PecnyGnuka
Iporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016; 7-zip; WinRAR; | Cesepnas Ocetust —
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kasperksy Endpoint AJaHus,
Security; Koncynpranr mwitoc; ['apant; Cisco Webex; MOODLE. ropox Brnanukaskas,
OBbC»YnuBepcuterckas oubmuoreka ONLINE» https://biblioclub.ru yiIL.

OBC «Koncynprant crymenta» http://www.studentlibrary.ru Leperenu/BaryTuHa,
OBC «Opaiit» www.biblio-online.ru oM 16/19, yueOHblii
OnextponHas 6ubiMoTeka auccepramuu u apropedeparos PI'B(DB/] PI'B) https://dvs.rsl.ru kopiyc Ne 6

OBC"VYuuBepcurerckas 6ubnmoreka ONLINE" https://biblioclub.ru
OBC «Hayunas snextponnas 6ubamoreka eLibrary.ruy_http://elibrary.ru.
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank
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