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1. CrTpykrypa u 0061Iasi TPYA0EMKOCTb N CHUIIIUHbI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yaca (3 3a4eTHbIE €AMHUIIBI)

Ounas popma oOyueHus
Kypc 2
Cemectp 4
Jlekuuu 36
[IpakTrdaeckue (ceMUHAPCKUE) 3aHATHS 36
JlaGoparopHsbie 3aHATUS -
Koncynasranun -
Wtoro ayuTopHBIX 3aHATUI 72
CamocrositenbHas paborta 36
Kypcosas pabora -
dopma KOHTPOJIS 3auér, 4 ceMm.
DK3aMeH -
3auer -
OO611ee KOIHMYECTBO YaCOB 108 (3 3.e.)

2. Ileam ocBoeHMsI AUCUUNIMHBI
HenassMmu ocBoeHus: AUCUUIUTMHBL (MOIyssl) XuMHS OUOTEHHBIX ASJIEMEHTOB B COOTBETCTBUH C
npodecCHOHATLHBIME CTaHIAPTaAMHU:

— 01.001 TIpodeccuonanvubiii cranmapt «llemaror (memarormyeckas JeATEIbHOCT, B cdepe
JOIITKOJIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOmero oOpa3oBaHMS)
(BocmuTaTeNb, YUUTENH)», YTBEPKICHHBIA MPUKa30M MHHHCTEPCTBA TPyAa U COIMAIBHOM 3alUTHI
Poccuiickoit ®@enepanun ot 18 okrsa0ps 2013 r. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM
roctuiu Poccuiickoit @enepanuu 6 gexadpst 2013 r., peructpanuonnbiii Ne 30550);

— 40.011 ITpodeccuonanbupiii crannaptT «CrnenuagucT MO HAyYHO-HCCIIEIOBATEILCKUM U OIBITHO-
KOHCTPYKTOPCKUM DPa3paboTKam», YTBEPXKAECHHBIH Mpuka3oM MuHHCTEpCTBA TpyJla M COLUATBHON
3amuThl Poccuiickoit ®@enepanuu ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBaH MHUHHCTEPCTBOM
toctuimu Poccuiickoit @eneparuu 21 mapra 2014 r., peructparmonnsiii Ne 31692).

SIBJISIIOTCSL:

— Cucremaru3zanus 3HaHMM OOy4aroIMXCs MO OCHOBAaM HEOPraHMYECKOM XUMHUHM OMOT€HHBIX
3JIEMEHTOB, PAAMOHYKIUAOB, KOTOKCHMKAHTOB M MX JMHAMUKU B OOBEKTaX OKpY’Karollen
Cpelbl;

— @OpMHpOBaHHE CHUCTEMHBIX 3HAaHUN Ul [IOHMMaHUS OCHOBHBIX 3aKOHOMEPHOCTEH
B3aMOCBSA3U MEXKIYy CTPOEHHMEM W XHMHUYECKMMHU CBOMCTBAMH BELIECTBA, IPOTEKAHUS
XUMHUYECKUX pEaKIuil, CTPYKTYpOH XUMHYECKMX COEIMHEHUH U UX OHOJIOTHUYECKUM
3HAUEHUEM;

— Ilporno3upoBaHue OMOJOTUYECKON POJIH, JIEYEOHOTO JEUCTBUS XMMHUYECKHUX IJIEMEHTOB M HUX
COEMHEHMH, UCXOAs M3 CHEeUU(PHUKU CTPOCHUS W MEXaHHW3Ma B3aUMOJIEHCTBHUS C >KUBBIMHU
cybcTparamy;

— Pacmupenune u yriyOieHue 3HaHUN OOy4arOUIMXCS O POJM XMMHUYECKHX AJIEMEHTOB M HUX
COEMHEHUI B KU3HEAESITEIbHOCTH OpPraHM3Ma, O BAXKHEHIINX XMMUYECKUX MPEBPAIICHUSIX,
JIeKAIIUX B OCHOBE MeTa0O0IM3Ma, O MPUMEHEHUH B MEIUIIMHE HEKOTOPBIX HEOPraHUYECKUX U
OpPraHUYECKUX BEILIECTB;

— OoOecneucHre MOHUMaHUS (1)YHI[&MCHT8.HLHLIX HOHHTHﬁ, 3aKOHOB H 3aKOHOMepHOCTeI71 XHUMUU,
HX POJIb B IPOTCKAaHUU OMOJIOTHYCCKUX IMponecCCoOB;



— ®@opmupoBaHHe y OO0yYalOIUXCd YMEHHH UM  HAaBBIKOB  OCYIIECTBICHHS  Y4eOHO-
MO3HABATEIBHON U POPECCUOHATBHOM NeATETLHOCTH;

— PasBurtue y oOyuaromuxcsi BHyTpeHHEH MOTHUBALIUU K OOYyUYEHUIO, MOBBIIIEHUE UX UHTepeca K
MO3HAHUIO AUCHUILUIMH XUMHUYECKOT0 POduUIIs.

3. Mecro nucuumiauabl B cTpykrype OITIOII 6akanaBpuata no Hanpasienuro 04.03.01 Xumus.

Jucuunimaa Xumus OMOTEHHBIX 3JIEMEHTOB OTHOCHTCSA K 4YacTH, (pOpMUpYEeMOH ydaCTHHKAMHU
oOpa3oBarenbHbIX OTHOmEHWH brmoka 1. ductumiuael (MOAynaH) Yy4eOHOTO TIUIaHA MOATOTOBKH
OaxaaBpoB 1o HanpasneHuto 04.03.01 Xumwusi, umeeT unekc B yueOHoM 1iane b1.B.08.

Jiis m3ydeHHsl TUCHMIUIMHBI HEOOXOAMMBI 3HAHWS, YMEHHS M KOMIIETEHIMH, IOJY4YECHHBIC
CTYICHTaMHU NpU HM3YYEHHUU Kypca XUMHUHU, OMOJOTHMU MpH CcpelHeM o0IieM oO0pa3oBaHHMM, a TaKkKe
micuuiuiiH «Heopranudeckas Xumus», «AHaJIUTHUECKash XUMHUs», «Marematukay, «HpopmaTukay,
«®Du3nkay y4yeOHOro IUIaHa MoAroToBKU OakanaBpoB no HampasieHuto 04.03.01 Xumusi.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM 00YUYaIOIIUXCSI:

Jns  ocBOoeHHMA ~ JAaHHOW  JUCUUIUIMHBI  HEOOXOAMMO  BIAJeHUE  NpeABaAPUTEbHbIMH
KOMIIeTEeHIUSIMU, IPUOOPETEHHBIMU B PE3YJbTATE OCBOCHMS IMPENLIECTBYIOIIUX JUCHUIUIUH Yy4eOHOro
IJIaHa MOATOTOBKM OakanaBpa mo HamparieHuio 04.03.01 Xumusa («Heopranuueckas xumus» - YK-1;
VK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «Anamutudeckas xumus» - YK-1; YK-2; VK-
4; OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; «Marematuka» - YK-1; OIIK-3; OIIK-4; OIIK-5;
«Mudpopmaruka» - YK-1; OIIK-3; «dusuka» - YK-1; OIIK-3; OIIK-4):

YK-1. CnocobeHn ocyiecTBIsITh MOUCK, KPUTHUYECKUN aHANM3 W CUHTEe3 MH(OpMaluu, MPUMEHSThH
CUCTEMHBIN MOJXOA JUIsl pEIICHUs TOCTAaBIEHHBIX 3aay;

YK-2. CnocobeH onpenensats Kpyr 3ajlad B paMKax MOCTaBJICHHOW IENH U BHIOMPATh ONTHUMAaJbHBIC
CIOCOOBI MX pELICHHS, HWCXOAS W3 JACHWCTBYIOIIMX IIPABOBBIX HOPM, HMEIONIMXCS PECYpCOB H
OTpaHUYCHUI;

YK-4. CnocoGeH OCYIIECTBIIATh JEIOBYI0 KOMMYHUKAIIMI0 B YCTHOM W TMHChMEHHOH (opmax Ha
rocyJapcTBEHHOM s3bike Poccuiickoii @enepaniuu 1 ”HOCTPaHHOM(BIX ) S3bIKe(aX);

OIIK-1 CnocobeH aHanM3MpoOBaTh U MHTEPIPETUPOBATH PE3YJIbTAaThl XUMUYECKHX JKCIIEPHUMEHTOB,
Ha0JII0/IeHUH ¥ U3MEPEHUI;

OIIK-2 Cnoco0eH NpoBOAMTH € COOJIIOJEHMEM HOPM TEXHHUKHM O€30MacHOCTH XUMHUYECKHUIl
SKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHallU3, M3y4Y€HUE CTPYKTYpbl M CBOMCTB BEIIECTB M MaTepHalOB,
HCCJIEIOBAHKE NTPOLIECCOB C UX YYaCTHEM;

OIIK-3 Crioco0GeH mMpUMEHSITh PacuyeTHO-TEOPETHUECKIE METOIBI JIJIsl U3YYEeHHUSI CBOMCTB BEUIECTB U
IIPOLIECCOB C UX YYACTUEM C MCIIOJIb30BAaHUEM COBPEMEHHOMN BBIUMCIUTEIBHON TEXHUKH;

OIIK-4 CnocoOeH 1ulaHUpoOBaTh pPAaOOTHl XMMUYECKOW HAIpaBlIEHHOCTH, oOpalaTeiBaTh U
MHTEPIPETUPOBATH NIOJYyYEHHBIE PE3YJIBTATHI C HCIIOJIB30BAHUEM TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
HAaBbIKOB PELICHHS] MATEMaTUYECKUX U GU3NYECKUX 3a/1aY;

OIIK-5 CnocobeH HCNoJIb30BaTh CYLIECTBYIOIIHME MPOrpaMMHbBIE MPOAYKTHl M HWH(pOpPMallMOHHbIE
0a3bl TaHHBIX JUISI PEeLICHUs 3aa4 NpodecCHOHATbHON JIEATEIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHUM
nH(OPMAIIMOHHON OE30MaCHOCTH;

OIIK-6 CriocoOeH TpeAcTaBiIsITh PE3ylbTaThl CBOCH padOThI B YCTHOH M TMHCHhMEHHOH (opme B
COOTBETCTBHH C HOPMAaMHU U MPaBHJIAMH, IPUHATHIMHU B TPO(HECCHOHATEHOM COOOIIECTRE;

Jl11s ocBOCHUS JaHHOW y4eOHON NUCHIUIUIMHBI CTYACHT JOJIKEeH

3HaTh:
- IOHSATHS U 3aKOHBI OOIIEN XUMHHU;
- KJIaCChl HEOPTaHWYECKUX COSAMHEHUHN, METOIBI X TTOTYYCHHUSI U XHUMHUYECKUE CBOMCTBA;
- 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB.

YMmeTn.



- OJIB30BaThCsl Tabuilelk MenieneeBa, TaOIUIEH paCTBOPUMOCTH | PSIOM HAPSHKEHUN METAIUIOB;
- COCTaBJISATh AJICKTPOHHBIC (DOPMYJIIBI AaTOMOB U CTPYKTYpPHBIE (POPMYIIBI MOJIEKYIT,
- COCTaBIIATH (DOPMYIIBI BEIIECTB U yPABHEHUSI XUMHUYECKUX PEAKIINN;
- TMOJB30BaThCsl 0a30i JAHHBIX 10 TEPMOAMHAMHUYECKHM, CTPYKTYPHBIM M (U3HYECKUM CBOHCTBAM
BCILIECTB;
- OLICHUBATh BO3MOKHOCTh TPOTEKAHUS XMMHUYECKOM pEeaKIIvH.
Baaners.
- METOJaMHU MPOCTEUIINX XUMHYECKUX PACUETOB C HCIMOJb30BAHUEM TEPMOJUHAMUYECKUX JIaHHBIX,
Pa3IMYHBIX CIOCOOOB BBIPAKEHHS KOHIEHTpAIMU pPACTBOpPA, KOHCTAHT XHUMHYECKOTO DPABHOBECHUS U
CKOpPOCTH XMMHYECKOW peaKInu;
- OCHOBHBIMU CTIIOCOOaMU TTPOBEICHHS M OMUCAHHSI XUMHUYECKOTO IKCIIEPUMEHTA.

JlaHHasT JUCHMIUTMHA HWMEET JIOTUYECKYI0 M COJEPIKATEeIbHO-METOJAMYECKYI0 B3aUMOCBS3b C
MOCIICAYIOMUMHU JAUCIUIIIMHAME ¥ TIPAaKTUKaMH Y4YeOHOrO TUIaHa, JJIsi KOTOPBIX OCBOCHUE ITaHHOH
JMCHIUIUIMHBI HEOOXO0IUMO KaK MPE/IIeCTBYIOMICE, 8 UMEHHO:

Oprannueckasi XUMHS

XUMHUYECKUE OCHOBBI OMOJIOTHUYECKUX TIPOIIECCOB

BricOKOMONEKYIIIpHBIEC COSTUHEHUS

[lenarornyeckasi MpaKTHKA.

[Ipu OCBOCHHUHU TAHHOM IUCIUIIMHBI O0YYAIOIIUNACS CMOXKET MTPOJAEMOHCTPUPOBATH (YACTHYIHO)

cienymoire 0000meHHbie TpyaAoBble pyHkun (OTD) u Tpynosbie pynkuuu (TD):

Kon u naumenoBanue O60011eHHBIE TPYAOBbIC (GYHKITUH TpynoBblie GpyHKINU
pohecCHOHATBHOTO
cTaHaapTa Kon HaunmenoBanue HaumeHnoBanue Kon
01.001 ITemaror A [lenarornyeckas O6wmenenarornueckas ¢pynkims. | A/01.6
(memarornyeckas JEATeNLHOCTB T10 OO0yueHnne
JeATeIbHOCTH B cepe MPOEKTUPOBAHHIO U
JIOIIKOJIBHOT0, HAYAJILHOTO peanuzanuu
00111eT0, OCHOBHOTO o0Opa3oBaTeabHOIo Ipoliecca
o011ero, cpeHero oomero B 00pa3oBaTeNbHBIX
o0pa3oBaHus) OpraHu3aIMsAX JOIIKOIBHOTO,
(BocriuTaTenpb, yUUTENb) HA4aIbHOTO OOIIETo,
OCHOBHOTO OOILIETO, CPEIHETO
o011ero oopa3zoBaHus
40.011 A | IIpoBenenue HaydHO- OcyiecTBieHHE TPOBEICHUS A/01.5
[IpodeccrnonanbubIit HCCIIEIOBATENbCKUX U pabot no oOpaboTke U
cranaapt «Crnenranuct ONBITHO-KOHCTPYKTOPCKUX | aHAJIM3y HaYYHO-TEXHUYECKOU
10 Hay4YHO- pa3paboTOK MO OTACIBbHBIM | HH(GOPMAIIUHN U PE3yIbTaTOB
HCCIIEI0BATENBCKUM U paszaenam TeMbI UCCIIEIOBAHU I
OTBITHO-
KOHCTPYKTOPCKHUM
pazpaboTKamM»

4. TpebGoBanus K pe3y/ibTaTaM 0CBOEHHS AUCIHILIMHBI (KOMIIETEHIIMH 00y4aI0Ierocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS TUCHHILIMHBI(MO1YJIs1)

[Tpornecc n3yueHus: AUCUUIIINHBI HANIpaBlieH Ha (GOpPMHUPOBAHUE CIEAYIONIUX KOMIIETCHIIHIA:
Ipodeccnonanbubie komnerenuun (IK):




Crnioco0eH HcIonb30BaTh 3HAHMUSI O CTPOCHUU BEIIECTBA, MPUPOJE XUMUYECKOW CBS3M U CBOMCTBAX
Pa3IMYHBIX KIACCOB XUMHMYECKHMX DJJIEMEHTOB, BEIIECTB M MAaTEpPUAJIOB JJIs IIOHMMaHUS MEXaHU3Ma
XUMHUYECKUX PEaKLUH, NPOUCXOJAUIMX B TEXHOJOTMYECKUX MPOLECCaX U OKPYXKAIOLIEM MHUPE, a TAKXKeE
€CTECTBCHHOHAYYHbIC 3HAHUS JJIsI PelIeHus 3a1a4 npodeccuonanbaoi nesrensroct (I1K-1).

Koa 1 HanMeHOBaHM e HHAUKATOPA A0CTHKEHHS NPO(PECCHOHAILHOM KOMIIETCHIMH
nK-1.1. I/ICHOJ'II)SyCT 3HaHHUA O CTPOCHUH BEIICCTBA, IPpHUPOIC XUMHYECKOM CBSI3U U CBOMCTBAX PAa3JIMYHBIX KJIACCOB
XUMHUYCCKHUX 3JIEMCHTOB, BENIECCTB U MAaTCPHUAIOB JJI IOHUMAaHHA MEXaHU3Ma XUMHYCCKHUX peaKHHﬁ,
MMPOUCXOAAININX B TEXHOJOTMICCKUX MIPOLECCAX U OKPYKAIOIMIEM MHUPEC,
MK-1.2. [IporHO3upyeT CBOWCTBA XMMUYECKUX COCAMHEHUN 1 MAaTepHalioB Ha OCHOBE JaHHBIX 00 MX CBOHCTBaX U
XUMUYCCKOM CTPOCHUU,
IIK-1.3. Hcrnome3yeT COBpEMEHHBIE TEOPETHUECKHME NPEACTABICHUS XUMHYECKOM HayKH H
€CTECTBEHHOHAYYHbIEC 3HaHUS B CBOEH NMPO(PECCHOHANBHOMN NesTEIbHOCTH.

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0yUYaIOUIHICS TOJIKEH:

3HaTh!

® OCHOBHbIC ITPUHIIMITBI, 3AKOHBI, TOJIOKEHHUS, METOIOJIOTHIO H3ydaeMoi mucuuiuinabl (ITK-1);

® OCHOBBI (DyHIAMEHTAIBHBIX Pa3JelIOB XMMHH NPUMEHHUTEIBHO K XUMHUH OMOTCHHBIX 3JIEMEHTOB
(IIK-1);

e 00mme 3aKOHBI KPYrOBOPOTa BEIIECTBA M MOTOKOB DHEPIHH, & TaKKE OCHOBHBIE KPYTOBOPOTHI
OMOTeHHBIX JJEMEHTOB B MpPHUPOJE, MX B3aUMHOE BJIHMSHHE, MPUYMHBI M TOCIEACTBUS HX
Hapymenus (I1K-1);

® OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS SHIAOTEHHBIX M 3K30I€HHBIX IPOLECCOB B Pa3IUYHBIX
o0BekTax okpyxatouieit cpeast (I1K-1);

e OCHOBHbIE (DOpPMBI TpaHCHOPMALNK XUMHUECKUX BEIIECTB W MEXAHHM3MBI (PH3MKO-XMMHUYECKHX
IIPOLIECCOB, MPOTEKAIOIIMX B OOBEKTAaX OKPYKAIOIIEH Cpelpl, 0a3upyOIIMXCS Ha OCHOBHBIX
3akoHax xumun (ITK-1);

® COCTaB M CBOWMCTBA XUMHUYECKHUX BEIIECTB, BXOIAIUX B opranu3m yenoseka (I1K-1);

e OHOJOTMYECKYIO POJIb dNeMeHTOB-opranoreHoB (I[1K-1);

®  (PU3MOTOTMYECKYIO U NMATOJOTUYECKYIO POJIb XMMHUECKUX 3JIEMEHTOB B *UBOM opranusme (I1K-1).

Ymersn:

® JCIIOJIB30BATh OCHOBHBIE 3aKOHBI U MOJIOKEHUS XUMUU JJI1 NTOHUMAaHUS MEXaHU3Ma XUMUYECKUX
peaxiuii, Ipoucxoasuux B okpyxatoriem mupe (TTK-1);

® [IPOTHO3UPOBAaTh OWOTEHHBIE CBOWCTBA XMMUYECKUX DJIEMEHTOB M UX COEAMHEHHMH Ha OCHOBE
JaHHBIX 00 MX CBOWCTBAax U XxumuueckoMm crpoenu (I1K-1);

® [IPUMEHATHh TEOPETUYECKHE 3HAHU JUIsl pellieHUs] KOHKpeTHBIX 3a1a4 B xumuu ([1K-1);

® OIEpPUPOBATH OCHOBHBIMH MOHATUAMHU — OMOT€HHOCTB 3JIEMEHTOB, Ouocdepa, Hoocdepa, Makpo-,
MHUKpPO- ¥ YJIBTPAMHKPOIIEMEHTHI, POJIb KMBOTO BEIIECTBA B I'€OJOTMYECKOW HCTOPUM 3E€MIIH,
MUTpalus BEIIECTB, OMOreOXUMUYECKHE (PYHKLMU >KMBOTO BELIECTBA, BIUSHUE T'€OXHMHUYECKON
cCpeAbl Ha pa3BUTHE U XMMUYECKMHA COCTaB pPAacTeHHUH, OMOreOXMMHYECKHE POJb XUMHUYECKUX
sanemenToB (ITK-1);

® COCTaBJIATh CXEMBl OCHOBHBIX KPYTrOBOPOTOB OHMOTEHHBIX 3JIEMEHTOB B MPUPOJE, 0OOCHOBHIBATDH
POJIb KaXJI0TO B COXPAaHEHUH MPUPOJHOIO PAaBHOBECHS, aHAIIM3UPOBATh PUUYUHBI U TTOCIEICTBUS
ero Hapymenus ([1K-1;

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

e OOBACHATH, CBOMCTBA M OCOOEHHOCTH XMMHMUYECKHX OJEMEHTOB, KOTOpbIE SBISIOTCSH
OTBETCTBEHHBIMU 3a Da3JIW4YHYK paclpOCTPAaHEHHOCTh WX B JKMBBIX OpraHu3Max, 4TO
ompenensieT crenuuIecKyr posib AJIEMEHTOB B Onosorndeckux cucremax (I1K-1);



MPOBOANTHh CPAaBHUTEIBHBIA aHATN3 Pa3UYHBIX XUMHUYECKHUX TIPOIECCOB, MPOTEKAOIINX B
opranusme (I1K-1);

CaMOCTOSITEJIbHO PadoTaTh ¢ Y4eOHOM, HAYYHOHW M CHPABOYHOW JIMTEPATypOd MO XUMHYECKUM
mucouruimHaM (ITK-1).

Baanern:

HABbIKAMU HCMOJIb30BaHUS (PYHIAMEHTAJIbHBIX XHMHUYECKUX 3aKOHOB U €CTECTBEHHOHAYYHBIX
3HAHUU B MPOILIECCEe BHIMOIHEHHS HAYYHOT'O UCCIIEIOBAHMs, a TAKKE€ B CBOEH MpodeccruoHalbHOI
nesrenprocth (ITK-1);

OCHOBaMH TEOPUHU XUMUHU OnoreHHbIX nemeHToB (I1K-1);

METOJIOM CHUCTEMATH3aIlii CBEICHUH O OHMOTCHHBIX U TOKCHYECKUX CBONCTBAX XHMHYECKHUX
3JIEMEHTOB M UX COE€AUMHEHUI Ha ocHOBe llepmoanueckoi cucremsl anemeHToB .M. Menaeneesa
(IIK-1);

OCHOBaMH TEOPUM XUMHUU OHUOTEHHBIX D3JIEMEHTOB; HaBbIKAMH PEIICHUS KOHKPETHBIX
TEOPETHYECKUX U OKCICPUMEHTAIBHBIX 3aJlay, HABBIKAMH BBISIBIICHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM OJJIGKTPOHHBIX O000JIOYEK aTOMOB M (DU3MUECKUMU M XHUMHUYECKUMU CBOWMCTBAMU
AJIEMEHTOB M UX COCTUHEHUH, UMeIomux Onorennyro pois ([1K-1).

OOummM CpeicTBOM KOHTPOJSL SIBISIETCS BBEJCHHAs B YHUBEPCUTETE OaJTbHO-PEHTHHIOBAs

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

HpI/I IMPOBCACHUU y‘Ie6HLIX 3aHATHH 00ecrneynBaeTCs pa3BuUTHC 'y 06y‘~IaIOH_II/IXC$I HAaBBIKOB

KOMaHHHOﬁ pa6OTBI, MEXJIUYHOCTHOM KOMMYHUKAIUU, IPUHATHA peHleHHﬁ, JIMACPCKUX KAYCCTB.

HCHOJ’ILSyeTCH IMPOBCACHUC MHTCPAKTHBHBIX HCKHHﬁ, rpyIIIOBbIX ﬂHCKYCCHﬁ, POJICBLIX HIP,

MaTepurajibl Ha OCHOBC PE3YJIbTATOB HAYYHBIX I/ICCJIGI[OBaHHﬁ, B TOM YHCJIC C YUYCTOM PCTHOHAJIIBLHBIX

oco0eHHOCTeH MpohecCHOHATFHON AEATEIBEHOCTH BBIITYCKHUKOB U MIOTPEOHOCTEH paboTOaaTeeH.



5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra THCHUIIIMHBI

Tabnuna 5.1
Ho
Me HaumenoBanue Tem (Bonpocos), 3ansaTus CaMOCTOSTeILHASE DAGOTA CTVICHTOB KosmuecTso
p H3y4aeMbIX 110 JAHHOM JMCUUILTHHE p ya 0a10B JIutep
He DopMBbI KOHTPOJISI atypa
ne Jlekn | IIpakr .
. Conep:xanue Yacer min max
1 BBegenne B XMMHIO OMOIre€HHBIX | 2 2 buoreoxmmuueckne MPOBUHLMUU. | 2 Konnoksuym; 0 2’5 [1-5]
37€MeHTOB. XUMHYECKHE  DIICMEHTHI XuUMHYEeCKHEe JJIEeMEHTH B Teochepe W MTICEMECHHBIE JIOMAIIHHE
orocdepsl. Maxkpo-, MHKpO- u 6mocdepe. JKuzHeHHO ~ HEOOXOTUMBIE 3amaHus (KOHCTICKT),
YIBTPAMUKPOIIEMEHTHI. (He3aMeHUMBIE) dIEeMEHTHL. [IpumecHbIe pedepar
Broreoxumnaeckue MIPOBHHIIHH. 3JIEMEHTBHI. (MynpTHMEIMA
XUMHYECKHE 3JIEMEHTHl B Treoctepe TIPe3eHTalHs)
ouocdepe.
2 | Knaccuduxanus XUMUYECKUX | 2 2 OOmrast XapaKTEPUCTHKA S-3JICMEHTOB U UX | 2 KomnokBuywm; 0 25 [1-5]
aneMenToB. OOLas XapaKTEpUCTUKA S- coequHeHuil. OOmas XapakTepuUCTHKa - MHCbMEHHBIE JIOMalTHHUE
9JNIEMEHTOB W WX coeauHeHuil. OOmas JJIEMEHTOB M MX coenuHeHuid. OOrmas 3a1aHus (KOHCIEKT),
XapaKTepUCTHKA p- JJIEMEHTOB U HUX XapakTepucTuka  d-aJeMeHTOB M HX pedepat
coenuHenuit. O0mas xapakrepuctuka d- COEMHEHUI. (MynpTHMenna
JIEMEHTOB M UX COCAMHEHHI. Ipe3eHTanus)
3 | PacnpocTpaHeHHOCTH XUMHYECKHX | 2 2 3aKOHOMEPHOCTH pacnpenenenus | 2 KomnokBuywm; 0 25 [1-5]
37eMeHTOB B npupoie. bruonornueckas OMOTEHHBIX JJIEMEHTOB 1O s-, p-, d-, f- MTMCEMEHHBIE JIOMAITHHIE
pOJNb  3JIEMEHTOB B 3aBHCHUMOCTH OT 6y0xam MIEpHOANIECKON CHCTEMBI 3a7aHust (KOHCIIEKT),
nosioxkeHus: B Ilepuoanueckoil cucreme .M. .MenneneeBa. Tonorpadust BaxxHSHITHX pedepat
anemenToB J|.11.Menneneesa. OMOTEHHBIX  3JEMEHTOB B  OpraHH3Me (MynpTHMETMA
YeJIoBeKa. buonornueckas poib TIPe3eHTalHs)
XMMUYECKHX IEMEHTOB B OpraHU3Me.
4 s-DaeMenTsl IA rpynnbl. Xumudeckue | 2 2 Bonopon. Bona KaK BakHeiiee | 2 KomnokBuywm; 0 25 [3-7]
CBOWCTBa, OwWoJOrMYecKas poJb u COEIMHEHHE BOAOpPO/Aa, e¢ (QHU3MUECKHEe U MMMCHMEHHBIE JTOMAITHHE
NpUMEHEHHE WX  COCIWHEHWH B XUMHWYECKHE CBOMCTBA. JuCTHINTMpOBaHHAS 3a1aHus (KOHCIIEKT),
MEIUIIHE. W anuporeHHas BOjAa, IMONy4YeHHWE U pedepat
npuMeHeHre. [IpuponHsle 1 MUHEpaJbHBIC (MynpTHMenna
BOJBI. MIpe3eHTAIHA)
S-anemeHTel [A  rpymmel —  MeTallbL
Honodopsl M HX poib B MeMOpaHHOM
HNEepeHOCce Kallusl U HaTpHsl.
5 s-Jnementsl IIA rpynnsl. Xumuueckue | 2 2 HMoHBI IIETOYHBIX M IIEIOYHO3EMEIBHBIX | 2 Komnoksuywm; 0 2’5 [1-5]




CBOHMCTBa, OHONOrMYECKas pOJb u
NpUMEHEHHE WX  COCOWHEHWH B

MCTAJJIOB KakK KOMHHCKCOOGpaBOBaTCHI/I.
COG,III/IHGHI/IH KaJgplMsl B KOCTHOM TKaHH,

MUCbMEHHBIE JIOMAIIIHKE
3amaHus (KOHCIICKT),

MEIUIIHE. CXOJCTBO HOHOB KalblWi W CTPOHIHA, pedepat
n3oMopdHOE 3aMelIeHne (mpoGiema (MynpTHMena
crporus-90). TIPE3CHTAIHSA)
p-JJ1eMeHThI 1A rpynmsbl. Bop. bopHslii anruapua u 00pHAs KHUCIOTa, Komnoxsuywm; 2,5 [1-6]
XUMHYECKHE CBOWCTBA, OMOIOTHYECKAS paBHOBECHE B BOJTHOM pacTBope. MTICEMCHHBIE JIOMAIHHE
poJIb U NPUMEHEHUE UX COCAVHCHUU B Terpabopat HaTpus. buonornveckas poiss 3a1aHus (KOHCIEKT),
MEIUIIHE. oopa. pedepat
AIOMUHUH. Pa3zHoBUgHOCTH  OKCcHAa (MynpTUMenHa
amoMuHus. IlpuMmeHeHHe B MeEAUIUHE. TPE3CHTAINS)
AmdoTepHOCTh THUIPOKCHIA. AJFOMHHATHI
KBacupl.  PU3MKO-XMMUYECKHE  OCHOBBI
MPUMEHEHNUS ATFOMUHHS B MEANIIMHE.
p-DJIeMeHThI IVA Tpynbl. VYranepoa. AKTHBHPOBaHHBIA Yroyb  Kak Komnoksuywm; 25 [3-8]

XuMHYECKHE CBOMCTBa, OMOJIOrHYecKas
pOIb W TPUMEHCHHE WX COCAWHCHWHA B
MEIHUIIHE.

ancopbenr. Coenunenust yriaepoaa (Il).
Coenunenus yraepoza (1V).

Bbuonornueckas poJib yriaepona.
XUMHYECKAE  OCHOBBI  HCIIOJB30BAaHHS
HEOpraHMYEeCKHX COEJMHEHUH yriepoaa B
MeULIHE.

Kpemuuid. Oxcun  kpemuus(1V).
Cunukarens. Kpemuesas KHCJIOTA.
Cunukarbl. PacTBOpUMOCTE M THUIPOJIHU3.
Hcnonb3oBaHue B MEIMIMHE COCIUHEHUMH

KPEMHUSL.
Ceunen. Oxcuael. Oxcnpn cBuHma(lV) kak
CHJIHLHBIA OKHCIIUTEIIb. XUMU3M

TOKCHYECKOTO  JEHCTBUSL  COCIMHEHHH
ceuHna.  IlpuMeHenne B MeIulMHE
CBUHELICOJEPHKALIUX IIpenapaToB
(ceunna(ll) anerart, ceuana(ll) oxenn).

MMUCbMEHHBIE IOMAIIIHHE
3aaHus (KOHCIICKT),
pedepat

(MynpTHMea
Hpe3eHTaINs)




8 | p-Daementsl VA rpynmsl (A30T1). A3oT. MsHoroobpazne coeauHEHHH ¢ Komnoxsuywm; 25+ [1-8]
XUMHYECKHE CBOHCTBA, OMOIOTHIECKast Pa3TUYHBIMH CTETICHSAMH OKHCIICHHS a30Ta. MIICEMECHHBIE JIOMAIIHHE 56.
pONb ¥ MPUMEHEHUE COEANHEHUH B CBOIiCTBa aMHHOKHCJIOT KaK IPOU3BOJHBIX 3a7aHust (KOHCIIEKT), Pede
MEIUIIHE. amMMuaka. oH aMMOHHS W €ro CoJjH, pedepat
KHCJIOTHBIE ~ CBOWCTBA,  TEPMHYECKOE (MynBTHME A par
pasnoxkenne. CoenwmHeHHs  a30Ta B TIpe3CHTAIIHA) (mpe3
MOJIOXKUTEIBHBIX  CTEMEHAX  OKHCIICHMS. eHTAaLl
Azotucras kuciora u HuTputel. KO u OB ust)
cBoOMcTBa. A30THasl KUCIOTA U HUTPATHL.
9 | p-Daementsl VA rpymmnbl (®ocdop). ®dochop. Coenunenus pochopa u 1-s pyoexHasn 25 [1-6]
XUMHYECKUEe CBOWCTBA, OWOJIOTHYECKAs XUMHYECKHE OCHOBBI X MEIHKO- aTTecTanus
pojib U IPUMEHEHUE COEIWHEHUH B OHMONIOrMYECKOTO IPUMEHEHHUS . KOMIIBIOTEPHOE
MEIUIIIHE. TECTHUPOBAHHME
10 | p-Ouaementsl VIA rpynnbi Kucnopon. Ob6mas xapakrtepuctuka. Pois Konnoksuym; 2’5 [1-5]
(Kuciopon). XuMuueckue cBoicTBa, KHCIIOPOAAa KaK OJHOTO W3 Hamboiee MTICEMECHHBIE JIOMAIIHHE
OGuonornveckast posib 1 MPHUMEHEHHUE pacIpocTpaHeHHBIX JJIEMEHTOB u 3a7aHust (KOHCIIEKT),
COEIMHEHUH B MEIHIIMHE. COCTaBHOH 4acTH OoJIBIIMHCTBA pedepar
HEOPraHMYEeCKUX COeAMHEHUH. Monekyna (MynbTHMEINA
O B KayecTBe JIMTaHa B OKCUTEMOTJIOOHHE. Hpe3eHTaLN)
O30H, CTEpeOXUMHsS M TPUPOAA CBS3EH.
Xumuueckass aKTUBHOCTh B CpPaBHEHHMU C
KHCJIOpOAOM  (peakuusi ¢  pacTBOpaMHu
nonunos). Ilepokcua Bogopona HoO», ero
KO u OB xapakTepuctuka, NpIMEHEHHE B
MeIUIIHE. Buonornueckas poIb
KHCJIOPOJA. XuMu4eckue OCHOBBI
NPUMEHEHUST KHCIOpoJia M 030HA, a TaKkKe
COEIMHEHUH KNCIIOPO/ia B MEIUIIMHE.
11 | p-Oaementsl VIA rpymnbl  (Cepa). Cepa. CoenuHeHus cepbl B pa3IMUHBIX Komnoksuywm; 2,5 [1-5]
XUMHYECKHe CBOWCTBA, OWOJIOTHYECKAs CTENEHAX OKUCIEHUs. buonoruueckas poisb MUCbMEHHBIE JOMalllHHIE
pojib U IPHUMEHEHUE COEJMHEHUH B cepbl  (CynmpOTUAPWIBHBIE TPYHNOBl U 3a1aHus (KOHCIIEKT),
MEUIIITHE. IUCynb(hUIHBIE  MOCTHKM B Oeykax). pedepar
XUMHYECKHE OCHOBBI NMPHUMEHEHHS CEephl U (MynpTHMenna
€€ COCJMHEHUH B MEJUIIMHE. MIpE3CHTAIHSA)
12 | p-DJaeMeHTBI VIIA rpynnbi. p—Onementst VIl Tpynmel  (TamoreHsl). Konnoxsuywm; 25 [5-8]

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

KucnoponHele KUCIOTBHI XJ0pa U UX COJH,
CTEPEOXUMHUS 51 pupoaa cBs3eil,
YCTOWYHMBOCTb B CBOOOJIHOM COCTOSIHHH H B

IIMCBbMCHHBIC JTOMAITHUEC
3a1aHus (KOHCIEKT),

pedepar

10




pactBopax, m3meHeHne KO u OB cBoiicTs B
3aBUCHMOCTH  OT  CTCTIEHH  OKHCIICHHA
rajoreHa. XJIOpHas W3BECTb, XJIOPATHI,
OpomaTtel W HomaThl W WX CBOIICTBA.
Bromormueckas pons ¢ropa, xmopa, Opoma
u foxa.

[lonsTve o XUMH3Me OaKTEPUIMIHOTO
JeuctBus xjopa u Hona. IlpumeHenue B
MEIWIUHE, CaHUTapUuu XJ'IOpHOI)i HU3BCCTH,
XJIODHOM BOJbl, IIPENapaToB aKTHBHOI'O
XJjopa, HWoja, a TaKXKe COJSHOM KHUCIOTHI,
¢TOpHIOB,  XJIOPUIOB, OpPOMHIOB W
HOIUIOB.

(MynbpTHMenna
TIpe3CHTAIIHA)

13

1d-Daementsl IB rpynnbl. XuMuuecKkue
CBOHMCTBa, OHoONOrMYecKas poJb u
NpUMEHEHHE WX  COCOWHEHWH B
MeIUIIHE.

d-Onementst | rpymimbl O6mas
XapaKTepuCTHKa Tpymnmel. Puzndeckue Hu
XMMHYECKHE CBOWCTBA IIPOCTHIX BEIIECTB.
KoMIuIeKkcHbIH XapakTep MeAbCOIEpIKallix
(epMEHTOB M XUMH3M UX JACHCTBUS B
METabOJIMUECKUX PeaKIUsIx. XUMHYECKUe
OCHOBBI TIPUMEHEHUSI COEJMHEHUH Meau B
MeULIHE.

Coemunennsi cepebpa, mx KO u OB
XapakTepUCTUKU (OaKTEepUITUIHBIE CBOWCTBA
noHa cepebpa). XUMHUECKHE OCHOBBI
NPUMEHEHNs]  COeAMHEHW cepebpa B
Ka4ecTBe JICYEOHBIX MPEIapaToB.

3omoto. XWMHYECKHE OCHOBBI IPUMEHEHHS
B MEJHIIMHE 30JI0Ta U €r0 COIMHECHHUI.

Komnoksuywm;
MMMCHMEHHBIC JIOMAIITHIE
3aaHus (KOHCIICKT),
pedepat

(MynpTHMea
Hpe3eHTaINs)

2,5

[1-8]

14

1d-DaemenTHI 1IB TPYIIIbI.
XUMHYECKHE CBOMCTBA, OHOIOrHYECKas
pONb WM NPHUMEHEHHE MX COCIUHCHUI B
MEIUIIHE.

[Munk. O6mas XapaKTEPUCTHKA,
XUMHYECKas aKTUBHOCTh MIPOCTOTO
Bemectea; KO u OB xapakrepucrnka
coeuHeHuH 1uHKa. KoMiuiekcHas npupoja
UHKCOAEPIKAMMX (PePMEHTOB U XUMHU3M HX
JIEHCTBUSL. XuUMHYECKHE OCHOBBI
NPUMEHEHNS B MEAWIMHE  COCAWHEHHH
IIUHKA.

PryTs. O6mas XapAKTEPUCTUKA,

Komnoxsuywm;
MUCbMEHHBIE JOMalllHHIE
3a7aHust (KOHCIIEKT),
pedepar

(MynpTHMenna
MIpe3eHTAIHA)

2,5

[1-4]
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OTIIMYMTENbHBIE OT [HMHKA W KaJMHA
cBoiictBa.  Coemmuenms  prytu(l) u
prytu(ll), mx KO u OB xapakrtepucruka.
XHUMHU3M TOKCUYECKOTO IEUCTBHUS
COCIMHEHUI KaAMUsI U PTYTH. XUMUYECKUE
OCHOBBI NIPUMEHEHUS COCIUHEHWH PTYTH B
MEIUIUHE.

15 | 1d-DnemeHnTnI VIB TpYIIIBI. d-Dnementer VI TpYIIIBL. O6uias KomnoxBuywm; 2,5 [1-5]
XUMHYECKUEe CBOWCTBA, OWOJIOTHYECKAs XapaKTepUCTUKA TpYIIIBL. Xpom. NHUCBMEHHbIE JIOMAalTHHE
poNb M NMPUMEHEHHE MX COCAMHEHUil B CoenuHeHHsT XpOMa B Pa3IMYHbBIX CTEMEHIX 3a7aHust (KOHCIIEKT),
MEIUIIHE. okucnenus. O6mme 3akonomeproct KO u pedepat
OB cBoiicTB coequHeHni d-3JeMEHTOB MpPU (MynpTUMenna
Mepexojie OT HU3LINX CTEINEHEH OKHCIICHUS TIPe3eHTalHs)
K BBICIIMM Ha MPUMEpE COeANHEHUH XpoMa.
Momubaen u BOIB(paM, oOrmras
XapaKTEePUCTHKA.
Buonormueckoe 3Hauenue d-snementoB VI
rpymnsl. XUMHUYECKHE OCHOBBI IIPUMEHEHHS
COeMHEHUN  Xpoma, MOIMOAEHA W
BoJIb(pama.
16 | d-DsemeHTBI VIIB rpynmnsl. IMapranen.  OOmass ~ XapaKkTepHCTHKA. KomnokBuywm; 25 [1-5]
XUMHYECKUE CBOWCTBA, OWOJIOTHYECKas Xumuueckas AKTHBHOCTb HpOCTOrO NHUCHbMEHHbIE JIOMAITHNE
poJIb U IPUMEHEHUE UX COCAUHECHUN B BEIIECTBA. Cnoco6HOCTh K 3a1aHuA (KOHCIEKT),
MEJUIIIHE. KOMILIEKCOOOPa30BaHUIO. CoeanHeHus pedepar
Mapradna B creneHsx okucienus (I, IV, (MynpTHMenna
VI). Coequnenus mapranna(VII), KO u OB TIpe3CHTAIIHSA)
CBOHCTBA,  HPOAYKTHl  BOCCTaHOBIICHMS
MIEpMaHTaHATOB NIPU PA3IMYHBIX 3HAYEHUSIX
pH. Xumndeckue OCHOBBI IPUMEHEHHS
KaJlusi TepMaHraHaTa M €ro pacTBopa Kak
AHTUCENTHYECKOrO CPEJICTBA.
17 | d-DnemenThI VIIIB rpynmsl. O6mas xapakrepuctuka VI rpymmsr T1C. Komnoxsuywm; 25+ [1-5]
IlnaTuHoBBIE MeTaNIbl. XHUMHUYECKHE Nenenne d-osnemento VI rpynmer Ha MUCbMEHHBIE JIOMAIlIHHE
CBOWCTBa, OwWoJOrMYecKas pob u 3JIEMEHThI CEMENCTBA XKeJle3a U IUTATUHOBBIE 3a1aHus (KOHCIIEKT), 56
NpUMEHeHHe WX  COCIWHEHWH B METaJUIBL. Ob6mas XapaKTepUCTHKA pedepat *
MEJIMIIMHE. 5JIEMEHTOB CEMEHCTBa Kejlesa. (MyJIbTHMEMA pede
XUMUYECKUE OCHOBBI IIPUMEHEHHUS >KEle3a MIpe3eHTAIHA) part
U OKeJIe30CoAepKalluX  MpenaparoB B (npes
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MCOUIUHE. CHTAaI
KobGanbT 51 HUKEIIb. Xumudaeckas HH)
aKTUBHOCTB IIPOCTHIX BEIIECTB B CPAaBHEHUU
¢ okeme3oM. Hwukenp u  KoOaIbT Kak
MUKpPO3JIEMEHTBI. XUMHUYECKHE  OCHOBBI
NPUMEHCHHS COCAWHCHWH KobambTa W
HUKEJIS B MEIUIIMHE.
18 | TOKCHKOJIOTHUYECKHE ul2 2 2-asg PYBEKHAS ATTECTAHI/IH KOMIIBIOTEPHOE 25 []_-8]
KOOI MUECKHE ACIIEKTEI (KOMIIBIOTEPHBIU TECT) TECTUPOBAHHUE
HeﬁCTBHH HEOPTraHUYCCKUX
BCIIICCTB
HTOI'O 36 36 36 100

13




6. OOpa3oBaTejibHbIE TEXHOJIOTHHI

TpaanuuoHHble JIEKIMH W NPaKTHYecKHe (CeMHMHAPCKHe) 3aHATHS C HCIOJIb30BAaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMM. JIeKIMM C HCIOJIB30BAHUEM MYJIbTUMEAUNHBIX
Mpe3eHTAlNN, JTeKIUN-0ecebl, JTEeKIUU-INaloTH, 3BPUCTUYECKUE JICKIIUH, JIEKIIMH-BU3yaTnu3alluy,
MPAKTUYECKHUE 3aHSTHS, CAMOCTOSITENIbHASL pa00Ta CTYIEHTOB, KOMIIBIOTEPHOE TECTHPOBAHHE.

Jleknusi-quajor — coAepKaHue IMOJACTCS YEpe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYAECHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKLIUU.

IIpe3enTanuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUUHBIX CPEICTB - caMblii AP (PEKTHBHBINA CIIOCO0
JOHCCCHUA Ba)KHOM HHq)OpMaHI/IPI npu HY6J'II/I‘1HI)IX BBICTYIJICHHUAX. Cﬂaﬁﬂ-npeBeHTaHI/IH C HCIIOJIb30BAHUEM
MyJBTUMEINHHOTO 00OpYyMOBaHMS IMO3BOMAIOT J(PPEKTHBHO ¥ HATTSAHO TPEACTABUTH COJEpIKaHUE
HN3yd4acMOro mare€puaja, BBLACIUTL W HNPOUJIIIOCTPUPOBATH COO6H_I€HI/IG, KOTOPOE€ HECET IOYUYHUTCIIbHYIO
I/IH(l)OpMaHI/IIO, MOoKa3aTb €€ KIKUYCBBIC COACPIKATCIbHBIC ITYHKTEHI. Hcnonp3oBanue HUHTCPAKTUBHBIX
AIIEMEHTOB TIO3BOJSET YCWIHTH 3()(PEKTHBHOCTh MYOIWYHBIX BBICTYIUICHUH, SIBISIONUXCS YacCThIO
npodecCHOHANILHON IeATENHLHOCTH TIPENoAaBaTesl.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTH BEO-KOH(EPEHIMHU, MPOBEACHHE OHJIAWH-BCTPEU WIIH
npe3eHTaunil yepe3 MHTepHET B pekuMe peasbHOro BpeMeHu. Kaxaplii 13 y4aCTHUKOB HAaXOJUTCS
y CBOETO KOMIIbIOTEPA (CPENCTBA CBS3HU), a CBSI3b MEXAY HUMH IMOAJEpKUBaeTcs yepe3 MHTepHeT
MIOCPEACTBOM 3arpy’kaeMoro NpUIOKEHHsI, YCTAHOBIEHHOTO Ha KOMIBIOTEPE Ka)JI0ro Y4acTHHKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepennusi — ceanc BuaeokoHdepenicssizu (BKC) — 310 TexHomorus
WHTEPAKTUBHOTO B3aMMOCHCTBHs NIBYX W 0Oojiee y4acTHHKOB 00pa3oBaTeNbHOTO Mpoliecca s
oOMeHa nHpopMaIueil B pealbHOM PeXUME BPEMEHHU.

Hcnonb3yloTcss MHTEpAaKTUBHBIE METOABI OOYyUEHUsI: CUTYallMOHHBIE 3a]auH, HCCIEA0BATEIbCKUN
MeTo 00ydeHHUsl, JIeTTOBBIE UTPBI, IOJArOTOBKA U IMyOIMyHast 3amuTa pedeparos.

TexHosorust 3J1eKTPOHHOr0 o00y4deHHsi (peaqu3yeTrcss TMpU MOMOUIM  BJIEKTPOHHOU
uHpopmanmonHo-o6pazoBatenbHO cpenbl (QMOC) COI'Y nmpu ucnons3oBanuu pecypcoB IbC,
IIpU NIPOBEIEHUU aBTOMAaTU3UPOBAHHOI'O KOMIIBIOTEPHOI'O TECTUPOBAHUS U T. 1.).

Hcnone3ytorcsi 6auIbHO-PEUTHHTOBAs CUCTEMa OICHKH 3HAHUM, TEXHOJOTHMH C MPUMEHEHUEM
JMCTaHIIMOHHOTO 00yueHus Ha ruatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buapl yueOHOH pabOThl MOTYT MPOBOJIUTHCS AMCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

- B memix peammzanMM WHAWBUAYAIBHOTO IOAXOJa K OOYYEHHIO CTYACHTOB,
OCYIIECTBIISIFONIMNX ~ Y4eOHBIH  MpoleccC MO  HWHAWBUAYAIbHOW  TPACKTOPHH B  paMKax
WH/IMBUIYaIbHOTO pabodero IjiaHa, n3ydeHue JaHHOW JUCIUILIMHBI MOXKET OCYIIECTBIISATHCS Yepes
WH/IMBUyalIbHbIE KOHCYJIBTAIIMH TIPENOAAaBATENsl OYHO, B Yachl KOHCYJBTAIMH, MO 3JIEKTPOHHOU
IIOYTE, a TAKXKE C HCIIOJIb30BAaHUEM Cisco Webex Meetings, miat¢opmbl TUCTaHIMOHHOTO
oO0yuenuss Moodle, nuunbli kabuneT crygenta Ha moptane COI'Y, npyrux smementoB DUOC
corvy.
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7. YuedHO-MeTOAUYECKOE o0ecriedeHne CAMOCTOSITe/IbHOI padoThI

CamocrosiTenpHast paboTa 0oOydaromuxcsl SIBISICTCS OAHMM W3 BUAOB YUEOHBIX 3aHSTHUH.
CamocTosTenpHas paboTa MPOBOIUTCS C IEIBIO:

— CHUCTeMAaTH3allui M 3aKPEIUICHUS TOJYyYCHHBIX TCOPETUUYECKUX 3HAHWH M MPAKTHYCCKHUX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yriyOJICHHs ¥ paCITUPEHHS TEOPETUUCCKUX 3HAHUI;

— (dopMHUpOBaHHMS YMEHUW MCIOJb30BaTh HOPMATHUBHYIO, IIPaBOBYIO, CIIPAaBOYHYIO
JIOKYMEHTAITMIO M CIICIHAJIbHYIO JTUTEPATYPY;

- (GOopMHpPOBaHUS CAMOCTOSITEILHOCTH MBIIUICHUS, CIHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEATTU3AIINN;

— pa3BUTHS UCCIICOBATEILCKUX YMEHUH.

CamocTtosTenpHast paboTa 00yJarouXcs OCYIMIECTBISICTCS HAa MPOTSDKCHUN W3YYCHHS BCEH
JTUCITUTUIMHBI B COOTBETCTBUHU C YTBEPXKJICHHOU B YU€OHOM IJIaHE TPYTOEMKOCTBIO 1 COCTOUT M3:

- paboOTHI CTYACHTOB C JICKIIMOHHBIMM MaTepuajiaMH, TIOMCKa M aHaju3a JIMTePaTypbl H
3JICKTPOHHBIX UCTOYHUKOB HH(MOPMAIIMH 10 33JIaHHOU TEME;

- BBITTOJIHEHUS 3a/IaHUH 711 camocTosATelbHON padboTel B OUOC COI'Y;

- M3y4YEHUS TEOPETUYECKOTO M CTAaTUCTUYECKOTrO Marepualia [uis T[OATOTOBKH K
CEMHUHAPCKHUM 3aHITHSIM;

- MOJITOTOBKH K 3a4€Ty (9K3aMEHY).

Tembl 1 popMBI BHEAYIUTOPHON CAMOCTOSTENILHON paboThI, €€ TPYIOEMKOCTh COAEPIKATCS B
pasnene 5, Tabun. 5.1.

CaMocTtosTenbHass paboTa CTYACHTOB IO NUCHUIUIMHE MPOBOAMTCS B BUJAE MHUCHMEHHBIX
JIOMAIIHUX 3aJaHuil (KOHCIIEKTOB), a TakK)Ke IOATOTOBKHA pedepaToB IO 3aJaHHON TeMaTHKE.
Bonpocel, BBIHOCHMBIE Ha CaMOCTOSITEIbHOE H3Y4YeHHE, a Takke YydyeOHas IuTeparypa H
METOJMYECKUIl MaTepual MO OpraHU3alld CaMOCTOSTENbHON paboOThl CTYJEHTOB OTPaXKCHHI B
Y4eOHO-METOIMYECKOW KapTe MUCHMIUIMHBI «XHUMHUS OMOreHHBIX anemeHToB» (Tabn. 5.1.) m Ha
caiite auctaHnuorHoro ooydenuss COI'Y http://Ims.nosu.ru/.

[To kakmo¥t U3 TeM Jisi CaMOCTOSITEILHOTO U3yUYeHUs, IPUBEJACHHBIX B paboydeil mporpamme,
CTyJIGHTaM CJIEAyeT CHaudaja MPOYUTATh PEKOMEHJOBAHHYIO JIUTEpPATypy U MpU HEOOXOIUMOCTHU
COCTaBUTh KpATKUW KOHCIEKT OCHOBHBIX TIOJIO)KEHUH, TEPMHUHOB, CBEIEHUN, TPEOYIOMMX
3aIIOMUHAHUS U SBJSAIOIIMXCSA OCHOBOIIOIATAKOIIUMU B TOM TEME.

[Ipy moAroToBke 3aJaHuii MO CaMOCTOSATEIbHOW paboTe CTyneHTaM HeoO0XOAMMO
OPUEHTHUPOBATHCSA HA KOHCIIEKTHI JIEKLUN, PEKOMEHAYEMYIO JIUTEPATYPY.

Jns paciumpenust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCII0JIb30BaTh IHTEpHET-peCYpCHI:

MPOBOJUTH TOWUCK B PA3JIMYHBIX CHCTEMaX, TaKMX KakK OOIHWe TOUCKOBBIE CHUCTEMBI:
www.yandex.ru, www.google.ru, a Takxe crienraibHble IIOUCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

MeToan4yeckue peKOMeHIALHUN CTYAEHTAM [0 HANMUCAHUIO pedepaToB

BajubHas crpykTypa oneHnku pedepara (Bcero — S 0a/1710B)
1. Pedepar coOTBETCTBYET NMpPEUIOKEHHONW TeMe, MMEET BCTYIUICHHE, OCHOBHYIO 4acTb U
3akioueHue — 2 0.
2. Tema packpbplTa NOJHOCTBIO, CTYIEHT MNPOAEMOHCTPUPOBAI B XOAE NPE3CHTALNN
Marepuala ClloCOOHOCTh aHATM3UPOBATh Pa3HbIE TOUYKH 3PEHUS, OTBEYAT HA 3alaHHBIE BOIIPOCHI — 3
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MakcumanbHOE KOJIMYeCTBO 0amioB 3a pedepar — 5.

Hanucanue pedepara siBnsercs

- omHON W3 GopM OOy4YeHUS CTYACHTOB, HANPABICHHOW HA OPTraHHU3AIMI0 M IOBBIIICHUE
YPOBHS CAMOCTOSITENILHOM paOOThI CTY/ICHTOB;

- omHOM W3 GopM HaAy4dyHOUW pPaOOTHI CTYACHTOB, IEIBI0 KOTOPOH SBISIETCS PAaCIIUPEHHE
Hay4HOI'O Kpyro3opa CTyJE€HTOB, 03HAKOMIICHHE C METOA0JOTHEN HAYYHOT'O ITOUCKA.

Pedepar, kak popma 0OyueHHs CTYJCHTOB - 3TO KPaTKHil 0030p MaKCHUMaJIbHOTO KOJIMYECTBA
JOCTYITHBIX MYOJIMKAIUI 110 3aJJaHHOH TeMe, C DJIEMEHTaMHU COIOCTABUTEIILHOTO aHAIM3a JaHHBIX
MaTepHAaJIOB U C MOCIEAYIONIMMHU BBIBOJIAMHU.

[Tpu npoBenennn 0630pa IOJKHA MPOBOAMTHCS U UCCIIEAOBATENbCKasi paboTa, HO 00beM ee
OTPaHUYCH, TaK KaK aHATM3UPYIOTCS yXKe CICIaHHbBIC MPEAbIIYIIUMH UCCIIC0BATEIISIMU BBIBOJIBI U B
CBSI3H ¢ HEOOIBIIUMM 00BbEMOM JaHHOU (HOPMBI paOOTHI.

Tembr pedepaToB omnpenenstorcs kadeapon (mpemnogaBareneM) U COAEPKATCS B MPOTpaMMe
Kypca. Jlomyckaercs BEIOOp CBOOOAHOM TEMBI, HO MO COTJIACOBAHMIO C MPETO/aBaTeIeM U B paMKax
TEM y4eOHOTO IUIaHa 1Mo JaHHOH aucuuiumHe. [lpenogaBarens peKOMEHAYET INTEpaTypy, KOTopast
MOYET OBITh HCITOJIb30BaHA JJIsl HAIMCaHUsI pedepara.

Leabro Hanucanus peeparoB SBISETCS:

MPUBUTHUE CTYJCHTaM HaBBIKOB OMOIMOrpa)uyeckoro morucka HeoOXOAMMOM JUTEPaTyphl (Ha
OYMa)KHBIX HOCHTEJISIX, B SJICKTPOHHOM BHJIC);

NPUBUTHE CTYJACHTAM HAaBBIKOB KOMIIAKTHOTO  M3JIOKCHUS MHCHHUS aBTOPOB M CBOETO
CYXICHHSI TI0 BBIODAHHOMY BOINPOCY B IHCHhMECHHOW ()OpMe, HAy4yHO TPAMOTHBIM SI3BIKOM U B
XOPOIIEM CTHJIE;

NpUOOPETCHUE HaBBIKA T'PAMOTHOTO O(GOPMIICHHS CCBUIOK Ha HCIOJIb3yeMbIe HCTOYHUKH,
NPaBUJIBHOTO [IUTUPOBAHUS ABTOPCKOTO TEKCTA;

BBISIBJICHUE M DPa3BUTHE y CTyJIEHTa WHTEpeca K ONpENeNCHHON HAaydyHOH M TMPaKTHYECKOM
npoOiemMaTuke ¢ TeM, 4TOOBI MCCIEeIOBaHHE €€ B JalbHEHIIEM IpOJOKANIOCh B IOATOTOBKE U
HAIKMCAaHUK KYPCOBBIX U JUIJIOMHOW Pa0OThI U NAIBHEHIIINX HAYYHBIX TPYAaX.

OcHoBHBIC 321a4H CTYICHTA NIPH HANIMCAHUH pedepaTa:

- ¢ MaKkCUMQJIbHOM TMOJHOTOM HWCHOJB30BaTh JIKTEpPATypy IO BbeIOpaHHOM Teme (Kak
PEKOMEH/IYeMYI0, TaK U CaMOCTOSATENIbHO MOJI00pPaHHYI0) JAJIs MPaBUJILHOTO TTOHUMAaHUs aBTOPCKOM
MIO3UILINH;

- BCPHO (663 HCKaXXCHUA CMBICJ'Ia) nepeaaTrb aBTOPCKYO IMMO3ULIUIO B CBOEH pa60Te;

- YSACHUTb JUIS ce0sl U U3JI0KUTh TIPUYHUHBI CBOETO COTJIACHS (HECOTJIACHsI) C TEM HJIM HHBIM aBTOPOM
M0 TAHHOM Mpodieme.

TpeOoBanus Kk cogepKaHUIO:

- MaTepuall, UCIIOJIb30BaHHbIN B pedepare, J0JKEH OTHOCUTHCS CTPOTO K BEIOpaHHOU TeMe;

- HE0OXOIMMO H3JI0)KUTh OCHOBHBIE aCHEKThl MPOOJEMbl HE TOJBKO T'PaMOTHO, HO U B
COOTBETCTBHUU C TOM MJIM HHOM JIOTUKON (XPOHOJIOIMYECKOM, TEMaTHYECKON, COOBITUIHHON U Ip.)

- IIpY U3JIOKEHUU CIIEAYeT CTPYNIHUPOBATh M€ PAa3HbIX aBTOPOB IO OOLIHOCTH TOYEK 3PEHUS
WM 110 HAYYHBIM IIKOJaM;

- pedepaT IOMKEH 3aKaHYMBAThCS IMOJIBEACHUEM HMTOTOB IPOBEICHHON HCCIEN0BATENbCKON
paboThl: colepXaTh KpaTKUi aHaIu3-000CHOBAHWE TMPEUMYILECTB TOW TOYKM 3pEHUs 110
paccMaTpuBaEMOMY BOIPOCY, C KOTOpo# Bel connaapHsl.
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Crpykrypa pedepara.
1. Haunnaercs pedepar ¢ TUTYIBHOTO JIUCTA.
O6pasen opopMIIeHHS TUTYIBHOTO JTUCTA JUTsl pedepara:

MuHHCTEPCTBO HAYKH M BbICLLEro oopasoBanusi Poccuiickoii @exepanuu
®PI'BOY BO «CeBepo-OceTHHCKHIi rocy1apcTBeHHbI yHuBepcuTeT uMenu Kocra
JleBanoBu4a Xeraryposa»

DaKy/IbTeT XMMHH, GHO0JIOTHH ¥ OHOTEXHOI0THH

Pedepar
no ducyunauxe «Xumusi GUOZEHHBIX I/1EMEHMOB»

KJIaCCI/IQI/IKaLI,l/IH OMOreHHbIX 3/IEMEHTOB

HanmeHnoBanme TeMbI

Paboty BeimonHmII(a)
cryneHt(xa) UBanos HU.A.
KypC, HallpaBJICHUE
HOJTOTOBKU , rpynma

Hayunsrit

PYKOBOZIUTETb:

JoUeHT Kadeapsl oOmien
HEOPraHUYECKON XUMUH, K.X.H.
Kyo6amnosa JI.M.

BiaaaukaBka3 20

2. 3a TUTYNIBHBIM JHCTOM ciienyet Oacnasnenue. OrnaBieHue - 3TO IIaH pedepara, B KOTOPOM
KaX/IOMY pazJielly JOJDKEH COOTBETCTBOBATH HOMEP CTPAHUIIBI, HA KOTOPO OH HAaXOAUTCS.

3. Texcm pedepara. OH nenUTCs HAa TPH YACTU: 88e0eHUe, OCHOBHAS YACMb U 3aKII0YEHUe.

a) Beeoenue - paznen pedepara, NMOCBSILIEHHBIH IMOCTaHOBKE MpPOOJIEMbI, KOTOpas Oyner
paccMaTpuBaThCsi 1 00OCHOBAHUIO BHIOOpPA TEMBI.

0) OcHnosHas uyacmb - 3TO 3BEHO padOTHl, B KOTOPOM TIOCIIEOBATEIHHO PACKPHIBACTCS
BbIOpaHHas Tema. OCHOBHasl 4acThb MOXKET OBITH IPEJICTaBlIieHA KaK IENbHBIM TEKCTOM, TaK H
paszaenena Ha riaBbl. [Ipyu HEOOXOAMMOCTH TEKCT pedepaTa MOKET AOMOIHATHCS WILTFOCTPAIUIMH,
TabauaMu, rpagukaMu, HO MU He cieyeT "meperpyaTb" TeKCT.

B) 3aknouenue - naHHBIA pa3znen pedepara NoDKEeH OBITH NMPENCTaBlIeH B BHJIE BHIBOJIOB,
KOTOpbIE TOTOBSTCS HA OCHOBE IOJTOTOBJIEHHOIO TEKCTAa. BBIBO/BI JOIKHBI ObITH KPaTKMMHU M
yeTKUMU. Taxke B 3aKIIOYEHUH MOXHO O003HAUUTh MPOOJEMbI, KOTOpbIe "BBHICBETUIMCH" B XOJ€
paboThl Haj pedepaTom, HO HE OBLIT PACKPBITHI B paboTe.

4. Cnucok ucmounuxog u numepamypul. B TaHHOM CIIUCKE HA3bIBAIOTCS KaK T€ HCTOYHUKHU, Ha
KOTOPBIE CCBUIAETCS CTY/ACHT MPH MOATOTOBKE pedepara, TaK U BCe WHBIC, U3YUYCHHBIE UM B CBSI3H C
€ro moAroToBkoil. B pabote AOMKHO OBITH MCIIOB30BAHO HE MEHEE 5 pPa3HbIX UCTOYHHUKOB, U3 HHUX
XOTs1 OBl OJTUH — HA UHOCTPAHHOM sI3bIKe (aHTTIMIiCKOM min (paHiry3ckom). PaboTa, BHIOTHEHHAS C
UCIIOJIb30BAaHUEM MaTepuana, COIEp)Kallerocs B OJHOM HAayYHOM HCTOYHHKE, SBISETCS SBHBIM
wiarnatoM W He npuHumaercs. Odopmienne Cnucka HCTOUYHUKOB M JIMTEPATYphl JOJKHO
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COOTBETCTBOBaTh TpeOOBaHUAM Oubnuorpaduyeckux craHaaptoB (cMm. Ogopmrenue Cnucka
UCMOYHUKOS8 U TUMepamypbl).

O0beM U TeXHHYeCKHE TPeOOBaHUs, PeIbsBIsAeMbIe K BHINOJIHEHHIO pedepara.

OO0beM paboThl JOHKEH OBITh, KaK mpaBuiio, He MeHee 12 u He Oomee 20 ctpanun. Pabota
JOJKHA TIeYaTaThCs Yepe3 OJWHAPHBIM MHTepBa 12 mpudTOoM, pa3sMepbl OCTABISEMBIX MOJCH:
JeBoe - 25 MM, npaBoe - 15 mm, HUxHee - 20 MM, BepxHee - 20 mm. JlomyckaeTcs HamucaHue
pedepara ot pyku. CTpaHUIbI JOIHKHBI OBITH IPOHYMEPOBAHBI.

Paccrosinue Mexay Ha3BaHHEM YacTu pedepara WK IVIaBbl U MOCIEAYIOIINM TEKCTOM J0KHO
OBITH paBHO TpeM HHTepBajaM. Ppa3bl, HaYMHAKOIIHMECS C "KpacHOH'" CTPOKH, TEYATAKOTCS C
a03aIHBIM OTCTYIIOM OT Hayajla CTPOKH, paBHBIM 1 cM.

[Tpu muTupoBaHuM HEOOXOAMMO COOIIOAATE CIEAYIOIINE TTPaBUIIA:

TEKCT IUTAThl 3aKIIOYaeTCsl B KAaBBIYKM W TPHUBOIUTCS 0O€3 HM3MEHEHHWid, 0e3 MPOU3BOJIBHOTO
COKpAIlleHUs] HUTHpPyeMoro ¢parMeHTta (IpOMYCK CJIOB, MPEAJIOKEHUNA MM a03aleB JOMYyCKaeTCs,
€CJIM HE BJIEYET UCKaXKEHUS BCero ¢pparMeHTa, 1 0003Ha4aeTCsi MHOTOTOYHEM, KOTOPOE CTaBUTCS Ha
MeCTe MPOITYCKa) 1 0e3 UCKaKEHUsI CMBICTIA,

Ka)KJasi LuTaTa JOJIKHA COMPOBOXKAATHCS CCHUIKOM Ha MCTOYHHK, OMOIMorpaduueckoe omucaHue
KOTOPOTO JIOJKHO MPUBOJIUTHCS B COOTBETCTBUU C TpeOOBaHUSIMHU OUOIHOrpaduyecKux CTaHIapTOB
(eM. Ogpopmnenue Cnucka ucmouHuUKO8 u AUmepamypol).

OuenuBas pedepar, npenogasaresib 00pamaeT BHUMaHHe Ha:

- COOTBETCTBUE COJIEPKAaHUsI BEIOpAaHHOU TEME;

- OTCYTCTBHUE B TEKCTE OTCTYIICHUH OT TEMBI;

- coOII0/IeHUE CTPYKTYPBI pabOThI, U €€ 000CHOBAHHOCTb;

- yMeHue paboTaTh C HAyYHOU JIUTEPAaTypOH - BHIUJICHATh IPOOIEMY U3 KOHTEKCTA;

- YMEHUE JIOTUYECKU MBICIINTH;

- KyJIbTypy IUCbMEHHOW peun;

- ymMeHue Oo(QOpMIISATh HAYYHBIH TEKCT (IIpaBHJIbHOE NMPUMEHEHHE U OPOPMIIEHHE CCBLIOK,
cocrapieHue oudnnorpadun);

- YMEHHE MpaBWIbHO MOHATH MO3MUIMIO aBTOPOB, PAabOTHI KOTOPBIX HCIOJIb30BAUCH IPU
Harnucanuu pedepara;

- CI0cOOHOCTB BEPHO, 0€3 UCKaXKEHUS NIepeiaTh UCII0NIb3YeMblil aBTOPCKUI MaTepua;

- coOmoieHne TpeboBaHUM K 00beMy pabOTHI;

- aKKypaTHOCTh M TPaBHIBHOCTH O(DOPMIICHHUS, @ TAK)KE TEXHUYECKOTO BBITIOIHEHHS PaOOTBHI.

- BBICTYIUICHHUC II0 TEMC pe(bepaTa N OTBCThBI Ha BOIPOCBI CTYACHTOB M MPCIogaBaTCIIsA
(3amuTa pedepara) Ha 3aHITHH.

Od¢opmiienue CiUCKa HCTOYHMKOB U JINTEPATYPbI

bubnuorpaduyeckue cchUIkM B TeKcTe pedepata opopMIIIIOTCS B BUI€ HOMEpa HCTOYHHKA B
KBaJpaTHBIX cKoOKax. Hymepanus MCTOUHMKOB MPOBOAMTCS MO MEPE TOr0, KaKk OHU BCTPEYAIOTCS B
TeKCTe paboThI (110 Mepe MX UCIIOJIb30BAHUS).

bubnuorpaduyeckoe onucanue (B CHUCKE HCTOYHUKOB) COCTOUT U3 CIETYIOLIUX AJIEMEHTOB!

OCHOBHOTO 3arjaBusl;

0003Ha4YeHUsI MaTepHaa, 3aKJII0YEeHHOTO B KBaJIpaTHbIE CKOOKH;

CBEICHMI, OTHOCSIIIMXCS K 3aIJIaBHIO, OTAEIEHHBIX IBOETOYUEM;
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CBeJIEeHN 00 OTBETCTBEHHOCTH, OT/ICJICHHBIX HAKIIOHHOW YepPTOM;

IPU CCBUIKE HAa CTaThl0 M3 COOpHHKA MM TEPUOAWYECKOrO H3JaHUS — CBEICHHHA O
I[OKYMGHTG, B KOTOpOM noMenicHa coCraBHad 4acCTb, OTACICHHBIX ABYM: HaKJIOHHBIMHA ‘IepTaMI/I C
npoOenamMu J0 U MOCJE HUX;

MeCTa U3/IaHusl, OTJCICHHOTO0 TOYKON U TUPE;

MMEHHU U34aTelIsd, OTAENIEHHOr0 JBOETOUNEM;

JaThl M3IaHUs, OTIEJIEHHON 3aIsTOM;

o011ee KOJMYECTBO CTPaHUIL (11 KHUT U MOHOTpaduii) MM yKa3aHUE CTPAHUII, HA KOTOPbIE
JieJIaeTcs CChUIKA.

OueHOYHBbIH JIMCT MOATOTOBKH M 3a1IUTHI pedepata

HaumenoBanue BoisiBJIeHHBIEC OT1MmeTKa
nokasareJist HEeIOCTATKHU U
3aMevYaHus
1. KAYECTBO I/ICCHEI[OBATEJH)CKOI‘/JI PABOTEI (PEOEPATA)
1. CootBeTcTBHE  COACpXKaHHS  PabOTHI 0,5
3aJJAaHHIO
2. I'paMOTHOCTB H3IIOKEHUSI W KadecTBO 0,5
odopmiteHUs1 pabOThI
3. CaMOCTOSTEIILHOCTD BBINOJIHEHUSI Pa0OTHI, 0,5
rryonHa popaboTKn MaTepuania,
HCTIOb30BaHKe PEKOMEHTOBAHHON u
CIIPaBOYHOM JINTEPATYpPhI
4. (OOOCHOBAaHHOCTb M JOKa3aTeJIbHOCTH 0,5
BBIBOJIOB
OO6mas orieHka 3a BeimonHeHue 1P 2
II. KAYECTBO JOKJIAJJIA (BBICTYIIIEHUA)
1. CooTBeTCTBHE COJACP)KAaHUSA JOKJIaja 0,5
COJICPYKAHUIO PabOTEHI
2. BeiieneHre OCHOBHOM MBICITH paOOTHI 0,5
3. KadecTBO M3IIOXKEHHS MaTepuaia 0,5
OO1as oIeHKa 3a JOKJIal 15
III. OTBETHI HA JTIOITOJIHUTEJIbHBIE BOITPOCHI 110 COAEPXXAHIIO PABOThI
Bompoc 1 0,5
Bonpoc 2 0,5
Bompoc 3 0,5
OO011as OIlIEHKA 332 OTBEThI HA BOMPOCHI 15
NTOI'OBAS OLIEHKA 3A 3ALIUTY 5
IIpumepHas TemaTHka pedepaToB 1O JUCHUILIMHE
«XHUMHA 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 CeBepHas Ocerusi-AnaHusl.
5. MuKpoaJIeMEeHTHI B IPOIYKTAX MUTAHUS.
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11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

BOoo~NoOR~WNE

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

buonornueckas poiab COEIMHEHU MarHus.
buosiornueckas poJib KajablKs U €r0 COCTUHEHUH.
’Kvi3zHeHHO HEOOXOAMMBIE P- JIEMEHTHI.
JKu3HeHHO HEOOXOAUMBIE S- 2JIEMEHTHI.

.3HI[CMI/I‘-IGCKI/IC 3360JICBaHI/I$I, CBA3aHHBIC C AHOMAJIbHBIM COACPKAHUCM HCKOTOPBIX

3JIEMEHTOB B OKpY>Kalollen cpeie.

Ponb noHos xanus u HaTpuA B OPraHu3Mce 4CJI0BCKaA.

JlexapcTBeHHBIE MpenapaTbl HA OCHOBE KOOPIUHAIIMOHHBIX COETUHEHNI METaJIOB.
VYriepos — 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 6buocucremax.

[Tepokcun Bomopoaa: ero 6uojgorudyeckast U MEIUIIMHCKAS POJIb.

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

VYriepoa — 0CHOBa XMMMHU KUBOT'O BEILECTBA.

Tokcuueckoe elcTBYE CBUHIIA HA KUBbIE OpraHu3Mebl. [I[pumMeHeHe B MeTuIiuHe
CBUHELCOJIEPIKaIUX MIPErnapaToB

buonoruueckas poiab 60pa. AHTHCENTUYECKHE CBOMCTBA OOPHO KHCIIOTHI U €€ COJICH.
DU3UK0-XUMUYECKHUE OCHOBEI IMPUMCHCHUA aJIFOMHUHUA U €0 COCIII/IHGHI/Iﬁ B MCIUIIUHC.
buonoruueckas poib yriepojaa. XUMUYECKHUE OCHOBBI UCIIOIb30BAHMS HEOPTaHUUECKHUX
COEMHEHUH yriaepoaa B MEIULIMHE.

2-asi py0e:KHasi aTTecTalUsl:

KpyroBoport cepsl B mpupoje.

Kpyrosoport pTytu B npupoe.

TOKCHYHOCTH COETMHEHUH PTYTH.

TOKCUYHOCTH COETMHEHUN TaJUIHSL.

buoniornueckas posib ceiexa.

buonoruueckas posib COEIMHEHUN a30Ta.

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

buonoruueckas poib coequHeHuii Gropa.

buonoruueckas posib COEIUHEHUN CEPBI.

buosiornyeckas posib COEIMHEHUN KeTe3a.

buonoruueckas ponab coeJUHEHH KoOabTa.

buonornueckas posib cOeTMHEHUN METH.

buonornueckas posib COEIMHEHNUN LIUHKA.

Bbuonornyeckoe 3HaueHne MOJINOIEHA.

JKusnenno HeoOXxoauMble d- DJIEMEHTEI.

[IpumeHeHnne coeTMHEHUH TIIIATUHBI B MEAUIIUHE.

Tokcuueckoe AeCTBUE COETMHEHUI MBIIIbAKA HA )KUBbIE OPTaHU3MBI.

CeneH kak HEOOXOMMBIA MUKPOIJTIEMEHT.

buonornueckas poiab U NPUMEHEHHUE TaJOTEHOB U UX COCITMHEHUN B MEJIUILIUHE.
Poip KoopauHAIIMOHHBIX COETMHEHUH B OMOCHCTEMAX.

KoopauHairioHHbIE€ COETMHEHUSI B COCTABE JIEKAPCTBEHHBIX MTPENapaToB U BUTAMUHOB.
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MeToanuyeckne peKOMEHIALUM 110 CO3aHUI0 MYJIbTUMEIUINHON NPe3eHTANNHN
CTtpykTypa W coOlepXaHHe MpE3eHTAlMH — 3TO JMYHOE TBOpYecTBO aBTopa. Ilose3Ho
HCITOJIH30BaTh MA0JIOHBI 0()OPMIICHHS JIs1 TOATOTOBKH KOMITBIOTEPHOM MPE3CHTAIINH.

Cuaiiipl JkesaTeIbHO HE Ieperpykarb TEKCTOM, Jy4dlle pa3MEeCTHTh KOPOTKHe Te3uchl. Ha
ciaiiiax HeoOX0IMMO JEMOHCTPHPOBATh HEOOIbIINE (PParMeHThI TEKCTa AOCTYITHBIC JIJIsl YTEHUS Ha
paccrosinuy; 2-3 ¢ororpaduu wnm pucynka. Hanbosee BaxXHbIN MaTepua JIydile BbIICIHUTb.

Tabmuupl ¢ uMPOBEIMA JAaHHBIMH IJIOXO BOCIPHUHHMAIOTCS CO CJIAaWJOB, B 3TOM CiIydae
U(ppPOBON MaTepHal, o BO3MOKHOCTH, Jy4Ille MPEJICTABUTH B BUIE TPAPHUKOB U AUATPAMM.

He cnepyer usnumiHe yBieKaThCsl MyJIbTUMEIUHHBIMU ddexTamu aHuManuu. OcobeHHo
He)KenaTesbHbI Takue 3((eKThl KaK BbUIET, BpallleHHe, BOJHA, MOOYKBEHHOE IMOSBICHHE TEKCTa U
T.4. OnTuManbeHas HacTpolika 3((eKToB aHMMAalMKU — MOSIBJICHUE, B MEPBYIO OYepe/b, 3arojOBKa
crnaiifa, a 3aTreM — TekcTa 1o ab3aunam. [Ipu 3TOM eciu HEeCKOJIbKO CIaiJoB UMEIOT OJIMHAKOBOE
Ha3BaHME, TO 3ar0JIOBOK Cllaiiia JOJDKEH ITOCTOSHHO OCTaBaThCs Ha SKpPaHE.

UYroObl 00eCTIeYNTh XOPOIIYI0 YATAEMOCTh MPE3CHTAIMH HEOOXOIUMO MOA00paTh TEMHBIH
1BeT ¢oHa U cBeTIbli 1BeT mpudTa. Hemnb3s Takke BIOMpaTh (GOH, KOTOPBII CONEPKUT aKTUBHBIN

PHCYHOK.

KemareapHo INOoATOTOBUTDL K KAXKIOMY cnaﬁﬂy 3aMCTKHU I10 OOKJIAdy. 3areMm pacicduarartb ux
M HCIIOJIB30BAaTh IIpH IMOATIOTOBKEC WJIM Ha camMou IMpE3CHTANH. Mo:xHO pacrneyatatb HEKOTOPLIC
KIIFOYCBBIC CJ'IaI‘/'II[BI B KaUCCTBC pa3aTO4YHOro Marcpuajia.

HeoO6xomumo 00s3aTenbHO  COOMIOATh €IUHBIA CTHIH OQOPMIICHUS TMpPE3CHTAllMU |
0o0paTUTh BHUMAaHHUE HA CTUIUCTHYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh CilaiJibl. ITO MO3BOJUT OBICTPO OOpamaTbCsi K KOHKPETHOMY
Claiily B ciyyae HEOOXOAMMOCTH.

Pexomenmanuu 1o COJACPKAaHUIO U CTPYKTYPC CIlIaiiIoB My.]'IBTHMeI[HfIHDfI MMpE3CHTaluU:

1-it cnaiig (TUTYNBHBIN), Ha (OHE KOTOPOTO CTYIEHT MpPEACTaBIsET TeMy pedepara
(mpoexta), PUO 1 Hay4uHOTO PYKOBOJIUTEIIS.

2-ii cimaiin. Brimrogaer B ce0st OOBEKT, MPEAMET U TUITOTE3y UCCIICIOBAHUS.

3-ii ciaiin. Comep  uT 1elb U 3aa4u uccienoBanwms. Llems mpoekTa omKHa OBITh HAITMCaHa
Ha DKpaHe KPYMHBIM HIpUPTOM. 3/1€Ch K€, €CIId MO3BOJSET MECTO, MOKHO HAamucaTh M 3ajauu.
3amaun MOTYT OBITH MPECTABICHBI U HA CIEAYIONIEM CIai/Ie.

4-ii - cnaiin. CollepKUT CTPYKTYpY paboThl, KOTOPYIO MOXKHO IPEIOCTaBUTh, HApUMEp, B
Bujie rpaguyeckux OJOKOB CO CTpelKaMu. A Takke — MEepeuyHCICHUE MPUMEHSIEMBIX METO/I0B U
METOJIUK.

5-i1 - cnaiin. IlpencraBnsiercs colep)kaHHEe M TeOpeTHUYECKas 3HAYMMOCTh pedepara
(mpoexTta). CyTh pernraemMoit mpo6sieMbl MOKET OBITh MTPE/ICTAaBICHA B BUJIE CXEM, TaOJIHI], Tuarpamwm,
rpadukoB, pororpadwuii, pparmenToB ¢huapMoB U T.M. Ha TeopeTHdecKyro 4acTh MpeICTaBICHUS
IPOEKTa JJOJHKHO OBITh CO3/JaHO HECKOJIBKO CIIAiI0B.

6-i1 - crnaiin. Bo3aMOXXHOCTH MPUMEHEHHs pe3ysbTaToB paboThl Ha MpakTuke. Ha 3Ty Temy
TaKXe JJOJDKHO OBITh HECKOJIBKO CIIAi/I0B.
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7-i cnaiin. ['maBHbIE BBIBOABI, UTOTH, PE3YJbTAThl MPOEKTA IeIecoo0pa3HO MOMECTUTh Ha
ornenbHOM craine. [Ipu sToM He cliemayeT MepeducisTh TO, YTO OBUIO CHIEIaHO, a JAKOHHYHO
U3JIOKUTH CYTh 3HAYMMOCTHU IIPOEKTa WM MOJYYEHHBIX Pe3y/IbTaTOB UCCIICIOBAHMUS.

[Tocnenuuii cnaitn. B KoHEI Mpe3eHTaIMK KenaTeIbHO IIOMECTUTD Claia ¢ TekcToM «Cracu6o
3a BHUMaHHue!».

MeTtoauyeckue peKOMeH/IAlMHU 110 UCII0JIL30BAHUIO HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH 00yYeHust

JUid u3ydeHus JIEKIMOHHOIO MaTepuaja IUCUUIUIMHBI NPUMEHSIOTCS ayIHOBU3YaJIbHbBIE
(MyJIBTUMEIUIHBIC) TEXHOJIOTUH, KOTOPbIE HE OTPULIAIOT TPAJAULIMOHHBIE, IPOBEPEHHbBIE BPEMEHEM
METO/Abl MpenojaBaHus, HO, INPH OSTOM, OHHU MOBBIIIAIOT HAIJSAAHOCTb, HH()OPMATUBHOCTD,
OTEPAaTUBHOCTH B MOAa4Ye HH(OPMAIIMH, TTO3BOJISIIOT SKOHOMHTD BPEMs 3aHSATHIA.

Kaxngoe mpaktudeckoe (CEMUHApPCKOE) 3aHATHUE UMEET CBOI 0Co0yro (hopMy MpOBEnEHHUS,
CBOI0O METOJIOJOTMYECKYI0 CHEeIHM(UKY, YTO TO3BOJSIET Pa3BHBATh y CTYACHTOB DPAa3JIMYHBIC KaK
OOIIEKYIbTYpHBIE, TaKk W MpodeccHoHalbHble KomrereHInH. [locraHoBka mpoOieMbl, pa3doop
aKTyaJbHbIX KOHKPETHBIX M THUIOTETHMUECKUX CHUTyallUd, co3JaHue aTMoc(epbl Auanora Mexiay
npenojiaBaTesieM M TIPYNNoH MO3BOJSeT paboTaTh MHAMBUIYaJbHO M B MajblX TIpylmax,
KOJJIEKTUBHO ~ OOCYXXIaTh OINpEJEeNeHHBI TeMaMH MaTepuall, a TakKXke HHHULHUUPOBAThH
CaMOCTOSITENIbHYIO paboTy cTyIeHTOB. IIpu ocMbICIIEHUHM conepKaHHsl BOMPOCOB MPAKTHUYECKUX
3aHATUH MpecenyeTcs elb COOM0aaTh MPEEMCTBEHHOCTh B IPO(PECCHOHATBHOM M B TBOPYECKOM
Pa3BUTHUU CTYJEHTOB.

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.

KoMIIbloTepHOE TECTHMPOBAaHUE IO3BOJSAET OCYILIECTBIATh MTOIOBBIA KOHTPOJIb 3HAHUU
cTyaeHToB. TecToBbIf MaTepuan BKJIOYaeT B ceOd cojep)KaHHE BOMIPOCOB IO KaXIOMY W3
0003HaUEHHBIX IPOTPaAMMOI1 pa3iesoB.

Kaxxaplii BOompoc mpeanosaracT HECKOJIBKO BAPUAHTOB OTBETOB, CPEAM KOTOPBIX MMEOTCS
aOCOIIOTHO HEBEPHbIN, MpaBWIbHBIA M B OOJbIIEH WIM MEHBIIEH CTENEHH pPAaCKpPbIBAIOLIUI
CYIIHOCTh BOIIpOca. B mponecce KOMIBIOTEPHOTO TECTUPOBAHUSA 3a/a4a CTYACHTOB OIPEIENACTCA
KaK BbIOOp MPaBUWIJIBHOTO OTBETA U3 MHOI000pa3us BApUaHTOB. B TECTOBBIX 3a/laHUSAX €CTh BOIIPOCHI
Ha COOTBETCTBHE. B mporuecce KOMIBIOTEPHOTO TECTUPOBAHUS, 3a/1a4a CTyIEHTa OIpPEIENsIeTcsa KaKk
BBIOOp MPaBUIIBHOTO OTBETA U3 MHOT000pa3ns BapUaHTOB.

Bomnpockl 1 TeMBbl, OTBOJIMMBIE Ha BBIMOJIHEHUE CAMOCTOSITEIBHON pabOThI IO AUCLUIUINHE, a
TaKXe KpUTEPUH OLICHWBAHUS 110 KaKJOMY BUIY paboThl coaepxarcs B paznene 5 PIT/I.

8. OueHo4HbIE cpecTBA /Il TEKYIEro KOHTPOJIS YCIIeBaeMOCTH, Py0e:KHOI aTTecTauuu
U NPOMEKYTOYHOM aTTeCTALMH 110 UTOTaM OCBOECHMS IMCIUILIHHBI.

Jlnst mpoBeieHUsl TEKYIIEro U UTOTOBOTO KOHTPOJISL UCIIONIB3YIOTCS CIEAYIOIINE OLEHOYHbIE
CpeicTBa: NMUCHBMEHHBIE JOMAIlIHUME 3a/laHHsl MO BOIPOCAM, TECTOBbIE 3aJaHUs, MOATOTOBKAa M
3amuTa pedepara.

dopMa MpoBeeHUS UTOTOBOTO 3a4éTa M0 JUCIUTUINHE — YCTHasA. Pe3ynpTupyromas orneHka
onpenensiercss B coorBeTcTtBun ¢ [lonoxkennem COI'Y o GaTbHO-PEUTHHTOBOM CHCTEME OIICHKU
3HaHWH CTYJEHTOB.
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BAJIVIBHASI CTPYKTYPA OHEHKH.

MuH. Ko- Make.
dopma KoHmMpoAs Bo Gato | LOBO
0aJ10B
Texywias oyenka cTyJeHTa B TeUeHHUE 1-8 HEeNM COCTOUT U3: 0 25
IToarororka u 3amuta pedepara (mpe3eHTanmm) — S 0 0 5
BrlmosHeHNE MTMCHMEHHBIX JOMAITHUX 33/IaHUH 110 TeMaM 0 20
3aHATHI ¥ CAMOCTOSTEIBHON pabOTHI (KOHCIICKTOB);
OTBETHI Ha MPAKTUYCCKUX 3aHATHAX (KOJUIOKBUYMBI)
1-s pybestcnas nucomennas KOHMPOIbHAA padoma (KomMnbIOmepHoe 0 o5
mecmuposanue) - 9-as HeHens cemecTpa
Texywian oyenka crynaenta B teuenue 10-17 Hegenu COCTOUT U3: 0 25
[TonroroBka u 3amuTa pedepara (mpe3eHTanun)— S 6 0 5
BerInonHeHe THCEMEHHBIX JIOMAITHUX 33JaHUH 110 TeMaM
3aHITHN ¥ CAMOCTOSTENEHOW PabOTHI (KOHCIIEKTOB); 0 20
OTBeTHI Ha MPAKTUYECKUX 3aHATUIX (KOJJIOKBUYMBI)
2-51 pybesicHas NUCbMEHHAsA KOHMPOIbHAA padoma (KomnblomepHoe 0 25
mecmuposanue) - 18-as nenens cemectpa
Hmozo 0 100

MeToauueckue YKazaHnusl 1Jist oﬁyqamnmxca M0 OCBOCHHUIO TUCHHUIIJINHBI

Buy yueOHbIX 3aHATHIA

OpraHmauI/m ACATCIIBHOCTU CTYJCHTA

Jlekuus

[Tocemenue NEKIMOHHBIX 3aHATHI U KOHCIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuana SIBJISCTCS HEAOCTATOYHBIM YCIOBHEM JUJISl  YCIICITHOTO
YCBOGHHUS JUCHUIUIMHBL CTyIeHTy HEOOXOAMMO CHUCTEMAaTHYeCKU
paboTaTh ¢ yueOHOW M METOAMYECKON JUTEepaTypoi, peKoMeHAyeMOoi
Mo KaXJAOMYy pasliely JEeKTOpOM, JAOMOJNHSASA KOHCIEKT JeKIUn
HEOOXOJMMBIMH  TOSICHCHUSIMH, YTOYHCHUSMH U TEPMUHAMHU TIO
n3ydaemoil teme. HeoOxonmuMo mucath KOHCHEKTHI JIEKIMHA: KPaTkKo,
cxematuuHo. [locnenoBaTenbHO (PUKCUPOBATH OCHOBHBIE TMOJIOKEHUS,
BBIBOJIBI, (DOPMYIHUPOBKH, OOOOIIECHHS; TOMEYaTh Ba)KHBIE MBICIH,
BBIJICTISITH KJTFOUEBHBIE CII0BA, TEPMUHBL. [IpOBEpSTh TEPMUHBI, TOHITHN
C TOMOUIBI0  DJHIMUKIONEIWH,  cJoBapeil, CHPaBOYHHKOB C
BBINIUCHIBAHUEM TOJIKOBaHHWWA B TeTpaab. (OO003HAYHTH BOIPOCHI,
TEPMHHBI, MaTe€pHall, KOTOPBI BBI3BIBAET TPYAHOCTH, MOMETHUTH U
MOMBITaThCSl HAWNTH OTBET B pEKOMEHIyeMoW JwmTeparype. Ecin
CaMOCTOSITENILHO HE yAaeTcsl pa3o0paThbcsl B MaTepuaie, He0OXO0IMMO
chopMyIUpOBaTh BOMPOC U 3a/1aTh MPENO/IaBaTeNI0 Ha KOHCYJIbTAllUH,
Ha IPAaKTHYECKOM 3aHSITHH.

IIpakTHyeckue
(cemuHapckue)
3aHATHA

OTO Pa3HOBHUJIHOCTh ayIUTOPCKUX 3aHATHH. OHU NpeaHa3HAYeHBbl JUISA
cUcTeMaTHU3allluH, yrIIyOJeHUs U 3aKpeTICHUs TOyYeHHbIX 3HAHUH 10
MpoMIeHHBIM TeMaM. [Ipyn akTMBHOM y4acTHM B XOJ€ NPaKTUYECKOIO
(ceMuHapCKOro) 3aHATUSA CTYJEHT npuobperaer HAaBBIKU
MPaKTUYECKOr0 TPUMEHEHMsI HMeoIIelcs HH(QOpMallK, pa3BUBAeT
JINYHOCTHBIE KA4€CTBA U IOBBIIIAET CBOM UHTEIUICKTYAJIbHBIA YPOBEHbD.
Kpome Toro, npaktudeckue 3aHsATHS SABISIIOTCS HEOTHEMIIEMOM 4acThIO
o0y4yeHHs OyIylIMX CIENUATUCTOB, NOCKOJIBKY MO3BOJISIOT MOJYYHUTh
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0a30BBIi TEOPETUYECKHUI OIBIT, HE3AMEHUMBIA ISl OCYIIECTBIICHUS
poeCCUOHAITBHON EATETHHOCTH B TAbHEUIIIEM.

IIncemMennbie
JOMAIlIHHE  3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JIOMOJIHUTEIBLHON JTUTEPATYPOU, BKITFOYAS
CIPaBOYHBIC U3aHMS, 3apyOeKHbIC UCTOUYHUKHU, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIACHUH, TPEOYIOIIMX 3allOMHHAHUS H
SBIIIIONIUXCA OCHOBomoyiararomuMu B 3Toi Teme. CocTaBiieHUE
KOHCIIEKTOB TI0 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

[Ipy MmOATOTOBKE K 3aHATHIO HEOOXOJMMO OPHCHTHPOBATHCS Ha
KOHCIICKTHI JISKINI, PEKOMEHTYEMYIO JINTEPATYPy.

[To xaxa0i U3 TEM JJIs1 CAMOCTOSITEILHOTO U3YUYEHHUS, IPUBEJICHHBIX B
paboueii mporpamme, ClIeIyeT cHavaja MPOYUTATh PEKOMEHIOBAaHHYIO
JUTEPATYPy U NpU HEOOXOJUMOCTH COCTABUTHh KPATKUM KOHCHEKT
OCHOBHBIX  IIOJIO)KCHHMM,  TEPMHHOB, CBEACHUH,  TPeOYIOIUX
3aIIOMHUHAHUS U SBJISIONIUXCS OCHOBOIIOJIATaIOIIMMU B 3TOH TEME.

Jns  pacmMpeHWss  3HAHUW 10  JUCHUIUIMHE  PEKOMEHIYeTCs
KCNOJIb30BaTh MIHTEpHET-pECYPCHI:

MPOBOJUTH IIOMCK B Pa3MYHBIX CHCTEMaxX, TaKUX Kak oOmue
MOMCKOBBIC CHCTEMBI: wWww.yandex.ru, www.google.ru, a Takxe
CIIEI[UAJIbHEIC IIOMCKOBBIC CUCTEMBIL:

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

IToaroroBka "
3ammra pedepara

Pedepar, kak dhopma 00ydeHUs CTYIEHTOB - 3TO KpaTKui 0030p
MaKCHMAaJIbHOTO KOJIMYECTBA JIOCTYITHBIX ITyOJUKANUK IO 3aJaHHOU
TEMeE, C 3JICMEHTaMH COTIOCTABUTEIBHOTO aHAIM3a JAaHHBIX MaTCPHAIIOB
Y C TMOCJICTYIOIIIMMH BBIBOJIAMHU.

[lpu  mpoBeaeHuu  0030pa  JODKHA  TPOBOJMTBCA U
uccuenoBarenbckass pabora, HO OOBEM €€ OrpaHH4YeH, TaK Kak
AHAJIM3UPYIOTCS YK€ CJHICIMaHHBbIC MPEIbIIYIIMMH HCCICIOBATEIISIMU
BBIBOJIBI M B CBSI3U C HEOOJBIITMM 00bEMOM JTaHHOUW (POpPMBI PabOTEHI.
Kputepuu onienku pedepara:

Pedepar cooTBeTCTByeT mNpEIOKCHHONH TeMe, UMEET BCTYILICHUE,
OCHOBHYIO YacTh U 3aKIt04eHue — 2 0.

Tema  packpblTa  MOJHOCTBIO, CTYACHT  TPOJACMOHCTPHUPOBAI
CIIOCOOHOCTh aHAJIM3MPOBATh pa3HbIE TOYKM 3PEHHs, OTBEYal Ha
3a/IaHHBIC BOIIPOCHI — 3 0.

MaxkcruMaabHOE KOJTHUYECTBO OaJIOB — 9.

3ayéT (yCTHBII)

[ToaroroBka k 3a4€Ty CIOCOOCTBYET 3aKpEIJICHUIO, YTITyOJIEHUIO
1 0000IIEHUIO 3HAHUM, MMOJlyyaeMbIX, B Mpolecce 00ydeHHsl, a TaKkxKe
MPUMEHEHHIO UX K PEHICHUI0 PAaKTUYECKUX 3a/1a4. [ 0TOBSCH K 3a4€Ty,
CTYIEHT JIUKBUAUPYET MMEIOUIHecs MpoOenbl B 3HAHUSX, YIIyOsser,
CUCTEMATHU3HUPYET U yHOpsSAOYMBAEeT cBou 3HaHusA. Ha 3auére cTyneHT
JEMOHCTPHUpPYET TO, YTO OH mpuobpen B mpoiecce OOy4eHHsS IO
KOHKpPETHOW y4yeOHON AUCLUIIIINHE.

Onenka oTBeTa Ha 3a4éTe MPOBOJUTCA B COOTBETCTBHH C
[Tonoxxennem o OauIbHO - PEUTHMHTOBON CHCTEME OIICHKH 3HAHUN
ctynentoB COI'Y.
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I[IpumepHbIe 3a1aHUS /151 MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI
NPAKTUYECKOE (CEMMHAPCKOE) 3AHATHE Nel: «XHMHYECKHE 3JIEMEHTbI
onocgepb).

1. Vuenue B.M.Bepnaackoro o Ouocdepe. PacmpocrpaHeHHOCTh (KJIapKH) XUMHYECKHX
3JIEMEHTOB B MPHUPOJIE.
XHUMHYECKHUE JIEMEHTBI OMOC(EPHI.
OO01ue 4epThl KpyroBOpOTa AJIEMEHTOB, IOCTYIUBIIUX B IPUPOAY.
Makpo-, MUKPO- U yIbTPaMHKPO3JICMEHTHI.
Bruoreoxummudeckre MPOBUHIIMKA. XUMUYECKHE 3JIEMEHTHI B reocdepe u buocdepe.
KuzHeHHO HEOOXOMUMBIE (HE3aMEHHUMBIC) 3JIEMEHTHI. [[pUMECHBIE AIIeMEHTHI.

SER A

IMPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHUE Ne 2: «Kiuaccupukanuss XuMHYECKHX
3jieMeHTOB. COOTHOIIIEHHE XMMHUYECKOI0 COCTABA KUBBIX OPraHU3MOB U OKpY KaKolIeil
cpeab».

1. OOmiast xapaKTepUCTUKA S-DJIEMEHTOB U UX COCAMHCHUM.

2. OOmias xapakTepUCTUKA P- JIEMEHTOB M UX COCTUHEHHIA.

3. OOmas xapakTepucTuka d-3JI€MEHTOB ¥ X COCTUHEHUM.

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

1. buosornyeckas posib 3JIEMEHTOB B 3aBUCUMOCTHU OT IOJ0KeHUs B [leproauueckoil cucreme
sneMenToB [[.M1.Menaeneera.

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

3. Tonorpadus BaxxHeWIux GMOreHHBIX 3JIEMEHTOB B OpraHU3ME YeIOBEKa.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 4: «S-JueMentsl IA rpynmbl
XuMuyeckne CBOMCTBA, OHMOJIOTMYeCKasl PoJib M INPUMEHEHHME HX COCIMHECHUIl B
MeIHLHHEe).

1. Bognopon. ®usnueckue U XMMHUYECKHUE CBOICTBA.

2. Bopa xak BakHelIIee COeJMHEHNE BOIOPOA, e GH3UIECKHe M XUMHUYECKHE CBOMCTBA.

3. AKBaKOMIIIEKCEHI KpHUCTAJLJIOTUApPAaThI.

4. JIMcTHUIMpOBaHHAsT WM aNMPOTeHHAas BOJAA, IOMY4YE€HHE U NPUMEHEHHE B XHMHH,

MEOUIINHE.

5. IlpuponHble 1 MUHEpATbHbIE BOJBI.

6. s-amementsl [A rpynmer — metamnsl. MoHOodOpEl M UX posib B MEMOpaHHOM TiepeHOce
KaJIis U HaTpus.

7.

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

rpynmnbl. XuMH4ecKHue CBOMCTBA, O0MOJIOTMYEeCKas PoJib U MPUMEHEHHEe UX COeHMHECHUI

B Me/JUIIUHE.

brnonornueckas POJIb S-DJIEMCHTOB-MCETAJIJIOB B MUHCPAJIBHOM OanaHce opraHusma.

MaKpo- 1 MHUKPO-S-DJICMCHTHI. HOCTYHJ'ICHI/IC 9JICMCHTOB B OpTaHU3M C BOI[Oﬁ.

Honnr HICJIOYHBIX U HICJIIOYHO3EMECIIBHBIX METAJIJIOB KaK KOMHJ’ICKCOO6pa30BaTeJ'II/I.

KecTkocTh BOJbI, CAMHUIBI €€ U3MCPCHUA, ITPEACIIbI, BIUAHUC HA JKUBBIC OPTraHU3MBI U

IMPOTCKAHUEC peaKuHﬁ B BOAHBIX pacTBOpax, MCTOAbI YCTPAHCHHA JKECTKOCTH.

5. CoenuHeHus KaJlbliUs B KOCTHOM TKaHM, CXOACTBO MOHOB KaJbLMsl U CTPOHLIMS,
uzomopdHoe 3amerenue (mpoodiema crponius-90).

AN
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MPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 6: «p- Juementbl IIIA rpynmnsl.
XumMHuyeckne CBOHCTBa, OMOJIOTMYeCKasi PoOJib W NPUMEHEHHEe HMX COeJUHEHHUH B
MeIUIUHEe).

1.

o

bop. bopubiit anruapun u 60pHasi KMCIOTa, paBHOBECHE B BOJHOM pacTBope. Terpabopar
HaTpus. DPUpsl OOPHOI KHCIOTHI.

buonornueckas posb 00pa. AHTHCENTHYECKHUE CBOMCTBA OOPHOM KUCIIOTHI U €€ COJIeH.
Amomunuii. OOmast xapakrepuctuka. [IpocToe BemecTBO U €ro XMMUYeCcKass akKTUBHOCTb.
PaznoBugHOCTH OKcHa antoMuHus. [I[pumeHeHre B MeIUIMHE.

AMboTepHOCTh THAPOKCHAA. AIIOMUHATHI. VIOH almfOMUHUS KaK KOMILJIEKCOOOpa30BaTeb.
be3BonHbIe conn anOMUHUS U KpucTamtoruapatsel. OcobeHHocTH cTpoeHus. KBacibl.
DU3NKO-XUMHUYECKIE OCHOBBI IPUMEHEHUS ATIOMUHUS U €r0 COSMHEHUN B METUIIUHE.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 7: «p-Ouaementbl IVA (Yraepon,
KPeMHUIil, CBUHEL).

1.

OO6mmas xapaktepucTuka rpynmnsl. @U3ndeckrue U XMMUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB.
VYrnepoa. AKTUBHpPOBaHHBIN yroib Kak afacopoeHt. Coequnenus yraeposa (11). Coenunenus
yraepoaa(lV). Oxkcun yraepona(IV), crepeoxumus U MpUpoaa CBS3U, pABHOBECHS B BOJIHOM
pacTBope. YroibHass ~ KHCIOTa, KapOOHAaTbl W  TUAPOKAapOOHATHI, THAPOIU3 U
TepMOXUMHUYECKOe paznoxkeHue. CoeauHeHus yriepoja ¢ TajloreHaMd M CEpOM.
UeThIpexXXJIOPUCTRIN yriiepo, (hocreH, (GpeoHsl, Cepoyriiepol U THOKapOOHaThI. [lmaHaTel u
TrouuaHatel. DU3nyeckrue U XMMUYECKHUE CBOMCTBA, IPUMEHEHHUE.

buonoruueckas ponp yriaepoaa. XUMHUYECKHE OCHOBBI HCIOJIb30BAaHUS HEOPraHUYECKHX
COEIMHEHUH YIJIepo/ia B MEHUIIMHE.

Kpemuuii. O6mas xapakrepuctuka. OCHOBHOE OTJIMYHE OT YIJIepoja: OTCYTCTBUE MU-CBSA3U
B coenuueHusx. Cununuasl. CoelMHEeHUs: ¢ BOJAOPOAOM (CHIIaHbI), OKUCICHHUE U TUIPOIH3.
Oxkcun xpemuusi(IV). Cunukarens. KpemueBas kucnora. Cunmkartel. PacTBopuMocTh U
ruaponun3. Mcnonb3oBanrue B MEIULIMHE COEAMHEHUN KPEMHUS.

OnemMeHTbl NoArpynnsl repmanus. OOmas XxapakTepucTUKa. Y CTOMYMBOCTH BOJOPOJIHBIX
COEIMHEHUN. Ceunen. Oxcuapl. Oxcun cBuHNA(IV) Kak CHIBHBIA  OKUCIHTENb.
AMpoTepHOCTh THAPOKCHIOB. PacTBOprMBIE U HEpAacTBOPUMBIE COJIM OJoBa U cBuHLA. OB
peakuuu B pacTBOpax. XMMHU3M TOKCHUECKOTO JEHCTBUS coelMHEHUN cBUHIA. [Ipumenenue
B MEJIMIIUHE CBUHEIConepkamux npenaparos (cBuana(ll) anerar, ceunna(ll) oxcum).

NMNPAKTHYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 8-9: «p-JuieMeHTBbl VA rpynnbl
(A3ot, dochop). Xumnuyeckne CcBoOiiCcTBa, OMOIOrMUYecKasi POJb W NPUMEHEHHE HX
COCIUHCHUN B MEAMLIMHE.

1.

2.

p—Onementsl V rpynmbl. OOmias XapakTepucTHKa rpynmnbl. A3oT, ¢gocdop, MBIIIBIK B
OpraHusMe, Ux OMOJOrHyYecKas poib.

A3zot. O6mrast xapaktepucTuka. MHOroo0pa3ue COCIWHEHUN C Pa3IUYHBIMH CTEICHIMHU
okucieHusa asora. CoelMHEHUs C OTPULATEIBHBIMHM CTENEHSMU OKHUCIEeHHA. Hutpuusl.
Ammuak, KO u OB xapakTepucTrka, peakiuu 3aMenienus. AMuasl. AMmuakatel. CBoWcTBa
AMUHOKHCIIOT KaK IPOU3BOIHBIX aMMHUaka. FIoH aMMOHUS U €ro COJId, KUCIOTHBIE CBOWCTBA,
TEPMHUECKOE PasIoKEHUE.

CoenvHeHHs a30Ta B TOJOXKUTENBHBIX CTENEHsAX okucieHus. Okcuapl. Ctepeoxumus u
npupoja cesazu. CriocoOsr monyuenus. KO u OB cBoiicTBa. A30THCTasi KUCI0Ta U HUTPUTHI.
KO n OB cBoiictBa. A3otHas kuciaora u Hutpatsl. KO u OB xapakrepucruka.

[TonsiTe O XMMHYECKMX OCHOBaX MpPHMEHEHHS B MEIUIMHE aMMMaKa, 3aKHCH a30Ta,
HUTPUTA U HUTpATa HATPHSL.
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5. ®ochop. OOmas xapakrepuctuka. AirioTponuueckue Moaupukanuu ¢ochopa, ux
xuMuueckass akTuBHOCTh. Dochuasl. Dochun. CpaBHEHHE C€ COOTBETCTBYIOIIUMU
COCMHEHUSMH a30Ta.

6. Coenunenus (ochopa B MOJOKUTEIBHBIX CTENEHSIX OKHCIEHUs. OKCHIBI: CTEPEOXUMHUS U
npupoia CBS3M, B3aWMOACHcTBHE ¢ Bomod wu  cnupramu. DocdopHoBaTHCTAS
(runmoochopuctas) u ¢ocdopucras KuciaoTel, crpoeHue moiekyn, KO u OB cBoiicTBa.
Hudocdopnas (mupodocdopnas) kuciora. M3ononu- u rerepononupochopHbie KUCIOTHI.
MertadochopHbie KHCIOTHI, CpaBHEHHE C a30THOM Kuciotol. IIpomsBomnbeie dochopHOit
KHUCJIOTHI B )KUBBIX OpraHH3Max.

IMPAKTUYECKOE (CEMHUHAPCKOE) 3AHSATHUE Ne 10-11: «p-Duaementsl VIA rpynmbi
(Kucaopoa, cepa). XuMu4ecKue CBOMCTBa, OMOJOrMYecKasi pojib M NPUMEHEHHEe HX
COeIUHCHUN B MeAULIUHE.

1. Kucnopoa. OOmas xapakrepuctuka. Ponb Kuciaopoja Kak OJHOro M3 Haubosee
pacIpOCTPAaHEHHBIX 3JIEMEHTOB M COCTaBHOW YacTH OOJBIIMHCTBA HEOPraHHYECKUX
coequHeHui. OCOOEHHOCTH  BJIEKTPOHHON  CTPYKTYpbl ~MOJIEKYJBl  KHUCIOPOAA.
XuMHUecKasi aKTHBHOCTH Kuciopona. Momekyna Oz B KadecTBe JIMTaHIA B
okcuremorinooune. O30H, CTEpeOXUMHUs U NMPUPOJIA CBsI3ei. XUMHUECKasi aKTUBHOCTD B
CpaBHEHHH C KHCJIOpPOAOM (peakmust ¢ pacTtBopamu uoaunoB). Kiaccubpukarus
KHCJIOPO/HBIX COEAMHEHUH U UX 001Iue CBOMCTBA (B TOM 4Kcie OMHAPHBIE COCAUHEHUS:
CYINEPOKCH bl (TUIIEPOKCUIbI, HAATIEPOKCHIbI), IEPOKCUIbI, OKCHJIbI, 030HHIbI).

2. [lepokcun Bomopona H202, ero KO u OB xapakrepuctuka, NpuMEHEHHE B
menunuHe. CoequHeHUs Kuciaopoga ¢ (ropoM. buonormueckas poib KHCIOPOJA.
XUMHUYECKHE OCHOBBI TPUMEHEHHUs KHCIOpOJa U O30Ha, a TaKXke COeIUHEHUH
KHCJIOPO/1a B METUIIHHE.

3. Cepa. Obmas xapakrepuctika. CoelMHEHHs cepbl B OTPULATEIbHBIX CTETEHX
okucnenus. CepoBomopon, ero KO u OB cBoiictBa. Cynbhuasl MeTauioB U
HEMETAJJIOB, UX PACTBOPUMOCTH B BOJIE€ U TUAPOIIH3.

4. Coenunenus cepbi(I1V): okcnn, Xy1opui, XJIOPUCThIA THOHUII, CEPHUCTAsT KUCIIOTA,
cynbutsl u ruapocynbdurel. Ux KO u OB coiicTsa.
5. Coenunenus cepsi(VI): OKCH/I, rexkcadTopun, CyNnb()OHUITXIIOPHI,

CyIbQYpPUIXJIOPU, CepHasi KUCIOTa U ee mnpous3BojgHble — cyiabdatel, KO u OB
cBoiicTBa. buonornueckas posb cepbl (CyIb(PrugpuibHble TPYIILI U JUCYIbGUIHBIE
MOCTHKU B Oelikax). XMMHYECKHE OCHOBBI NMPUMEHEHHsI Cepbl U €€ COEAMHEHUIl B
MeAUIINHE.

NMPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 12: «p-Duementsl VIIA
rpynnsl (rajoredbl). XUMH4YeCKHe CBOHCTBa, OMOJOrMYecKasi PoJib H
NMpUMEeHEeHHEe UX COeJMHEHU B MeAULIMHE.

1. p—Onementsl VII rpynmsl (ramorensr). O6mas xapakrepuctuka rpynmnsl. OcoObie
cBOWcTBa (TOpa Kak Haubojee >JIEKTPOOTpULIATEIbHOrO aseMeHTa. Ilpocteie
BCUICCTBA, UX XUMHNUYECCKas1 aKTUBHOCTD.

2. CoenuHeHus rajoreHoB ¢ BogopoaoM. PactBopumocts B Bojae; KO u OB cBoiicTsa.
HNonnurle 1 KoBaJICHTHBIE rajauabl, X OTHOIICHHUEC K HCﬁCTBHm BOJHI, OKHCIUTENIEH 1
BOCCTaHOBHTEIICH. [ aIOreHUI-NOHBI KaK JIUTAH]Ibl B KOMIUICKCHBIX COSTUHEHHSIX.

3. T'amoreHbl B MOJOXKHUTEIBHBIX CTEIEHSIX OKHCIIEHMS. COG)II/IHGHI/ISI C KHUCJIOPOAOM H
Apyr ¢ JIpyrom. B3auMoneicTBHE TaloOreHoB C BOAOHM M BOJHBIMH PAacTBOpaMH
menoveid. KucmopomHsie KHCIOTHI XJIOpa M WX COJH, CTEPEOXHUMHUS W TIPHPOJA
CBsI3€H, yCTOHYMBOCTh B CBOOOIHOM COCTOSIHUU U B pacTBopax, usmenenue KO u OB
CBOMCTB B 3aBHCHMOCTH OT CTEIICHHM OKHCIIEHHS TajloreHa. XJ'IOpHaSI HU3BECTH,
XJIOpaThl, OpoMaThl M Ho#aThl U WX CBOiicTBa. buonorundeckas poins ¢ropa, Xiopa,
Opoma u #ona.
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4. Tlonsatue o0 XUMH3Me OaKTEpUIMIHOTO NEHCTBUS Xjopa M Koxa. Ilpumenenue B
MEIMIMHE, CAHUTAPUM XJIODHOM M3BECTH, XJIOPHOW BOJBI, IPENapaToB AKTUBHOTO
XJIOpa, HWoda, a TaKkKe COJSHOW KHUCIOTHI, (TOPUAOB, XJIOPHIOB, OpPOMHIOB H
MOIUIOB.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHE Ne 13-14: «d-Dnementsl IB u IIB rpynm.
XuMHuyeckne CBOHCTBA, OMOJIOTMYeCKasi PoJib W NPUMEHEHHe HMX COeJUHEHHH B
MeIMLHMHEe).

1.

OO6mass  xapakrepuctuka d-3J€MEHTOB  (MEPEXOAHBIX  AJIEMEHTOB).  XapaKTepHBIC
ocobeHHOCTH d-3JIEMEHTOB: MEPEMEHHBIE CTETIEHW OKHCIEHHs, 00pa3oBaHUE KOMILJIEKCOB.
Bropuunas mnepuoauyHOCT, B ceMmeiicTBax d-djeMeHTOB. JlaHTaHOWJHOE CKaTue H
MOBBIIIEHHOE cX0ACTBO d-amemenToB V u VI mepnonos.

d-Dnementsl | rpymmer.  Coemunenust meau(l) u meau(ll), ux KO u OB xapakrtepucruka,
CIOCOOHOCTH K KoMIuiekcooOpa3oBanuto. Komrutekcubie coenuuenus meau(1l) ¢ ammuakom,
AMUHOKHUCJIOTaMH, MHOTOAaTOMHBIMU ciipTaMu. KOMITJIEKCHBIN XapakTep MeAbCOAEPIKAIINX
(dbepMEeHTOB ¥ XHMH3M HUX JCHCTBUA B MeTaboiIMYeckux peakiusax. [Ipupoma okpacku
coequHeHUI Mer. XUMHYECKHe OCHOBBI IPUMEHEHUS COSAMHEHUI MeIU B METUIIUHE.
Coenunenns cepebpa, nx KO u OB xapakrepucTuku (OakTepuIMIHBIE CBOWCTBA HOHA
cepebpa). CrocoOHOCTh K KOMILIEKCOOOpa30BaHMIO, KOMIUIEKCHBIE COeIMHEHUsl cepebpa ¢
TaJIOTCHUAMH, aMMHAKOM, THOCYJlbpaTamMu. XHWMHYECKAEC OCHOBBI  MPUMCHCHHS
coeuHEHUH cepebpa B KayecTBe JIeUeOHBIX IIPErnapaToB.

3onoto. Coenunenus 3omota(l) u 3omora(lll), ux KO u OB xapakrepuctuka, CliocOOHOCTh K
KOMIUIEKCOOOpa3oBaHn0. XUMHUYECKHE OCHOBBI NPUMEHEHHUs B MEAMIIMHE 30JI0Ta M €ro
COCIMHEHU.

O6mas xapakrepuctuka |I-B rpynmer. Hunk. OOmas xapakTepucThka, XHUMHUYECKas
aKTUBHOCTH Tmpoctoro BemectBa; KO m OB xapakrtepucThka COSJIMHCHUN IIMHKA.
KommuiekcHble coennnenus nunka. KomriekcHas npupoja HuHKcoAepKamux GepMeHToB U
XUMHU3M UX JIEHCTBUSI. XUMHYECKHUE OCHOBBI TPUMEHEHUS B MEITUIIMHE COSAMHEHUN ITUHKA.
Pryre. OOmiasi XxapakTepuCTHKa, OTJIMYUTENbHBIE OT IIMHKA W KaJMHUS CBOMCTBA:
MOHM)KEHHAs! XMMHUYECKasi aKTUBHOCTb IPOCTOTO BEIIECTBA, KOBAJIEHTHOCTb 00pa3yeMbIX
CBs3eM C MATKUMHU JIMTaHAaMU, O0Opa30BaHUE CBS3U MEXIy aToMaMu pTyTu. OKuUCIeHue
pTyta cepoir u azotHoil kuciotod. Coemmuenus pryru(l) m pryru(ll), ux KO u OB
XapaKTepUCTHUKA.

XUMHU3M TOKCHYECKOTO JEWUCTBUA COCIWHEHUW KaAMUA U PTYTH. XUMHYECKHE OCHOBBI
MPUMEHEHUS COEAMHEHUHN PTYTH B MEULIMHE.

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

1.

d-Dnementst VI rpynmsl. O01as xapakreprcTika rpymmbl. Xpom. OOIias XxapakTepucTuKa.
IIpocroe  BemiectBO €ro  XMMHU4YeCcKas aKTUBHOCTb,  CIIOCOOHOCTH K
KoMILIeKcooOpa3oBaHnto. CoeIMHEHUsI XpOMa B Pa3IMYHBIX CTENEHsAX okucieHus. O0mue
3akoHoMepHOcTH KO u OB cBoiicTB coennHeHnit d-351eMEHTOB MPH MEPEeXo/ie OT HU3IINX
CTETIeHEH OKUCIIEHUS K BBICIIUM HA IPUMEpPE COSAMHEHUI Xpoma.
Momubnen u Boibhpam, 001as XapakKTEPUCTHKA, CIIOCOOHOCTh K 00pa30BaHUIO U30MOJIN- U
reTepPONOIUKHUCIIOT; CPAaBHUTEIbHAS OKHCIMTEIbHO-BOCCTAHOBUTENbHAS XapaKTEpUCTHUKA
COCMHEHUH MOIMOIeHa U BOJb()paMa 10 OTHOIICHUIO K COSIMHEHUSM XpoMa.
Bbuonornueckoe 3nauenue d-snementoB VI rpynmbl. XuMHYecKHe OCHOBBI MPUMEHEHUS
COCTMHEHUH Xpoma, MOJMOIeHa 1 BOJIb(Ppama.
O6mas xapakrepuctuka VIIB rpynmsl. Mapranen. O6mas xapakTepucTuka. XUMHUECKast
AaKTUBHOCTH NMPOCTOro BemiecTBa. CriocoOHOCTh K KOMILJIEKCOOOPa30BaHHUIO.
Coenunenus maprania B crenensx okucienus (11, 1V, VI).
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Coenunenus Mapranmna(VIID): okcua, mapranioBas kuciora, nepmanrasars, KO u OB
CBOICTBa, MPOJYKTHl BOCCTAHOBJICHHUS MEPMAHTaHATOB MpPH pa3IMYHbIX 3HadeHHsX pH,
OKHCJICHUE OPraHMYECKUX COCIMHEHHM, TEPMHUYECKOE pPa3loKeHHE. XUMUYECKUE OCHOBBI
MIPUMEHEHHUS KaJlus IepMaHraHara u ero pacTBopa Kak aHTUCENTHYECKOTO CPEICTRA.

NMPAKTHYECKOE (CEMHUHAPCKOE) 3AHSITHE Ne 17 «d-Daementni VIIIB
rpynnsl. XuMu4ecKHe CBOHCTBA, OMO0JIOrHYecKasi PoJib M MPUMMEHEeHHe UX COeIMHEeHUH
B MEHLIMHE».

Oo6mas xapakrepuctuka VI rpymmer TIC. [lenmenue d-snementoB VI rpymmsl Ha
AIIEMEHTHI CEMEICTBA jKeJle3a U TUIATUHOBBIE METAJUIbI.

OO61as xapakTepuCcTHKa 3JIEMEHTOB CEMEICTBa Keje3a.

XKenezo.  Xumuueckas ~ aKTHBHOCTb  HIPOCTOTO  BEIIECTBA,  CIHOCOOHOCTH K
KOMILIEKCO0Opa30BaHUIO.

Coenunenus xene3a(Il) m xemesa(lll): KO um OB xapakTepucTuka, CIOCOOHOCTH K
KOMIUIEKCOOOpazoBanuio. ['eMornoOMH u kenezocofepskamye (pepMeHThbl, XHUMHYECKas
cymHocTh ux jaerctus. JKenezo(VI). deppatsl, ojiyueHne U OKUCIUTENIbHBIE CBONCTBA.
XUMUYECKUE OCHOBBI TPUMEHEHHUS JKeJe3a U KEJIe30CoIepKalUX MPEenapaToB B METUIIUHE.
KobanptT u HUKens. X¥MHUYECKass aKTHBHOCTHh MPOCTBHIX BEUIECTB B CPABHEHHUH C JKEJIE30M.
Coenunenus kobanpTa(Il) m xoGanbra(lll), nHukena(ll); KO u OB xapakrepucruka,
CHOCOOHOCTh K KOMIUIEKCOOOpa3zoBaHuioo. Hukenb u KOOaIbT Kak MHKPOIIEMEHTHI.
XYMUYECKUE OCHOBBI TPUMEHEHHUS COeIMHEHUN K0OanbTa U HUKEJS B MEIUIIUHE.

IMPAKTUYECKOE (CEMHMHAPCKOE) 3AHSITUE Ne 18: «Tokcuko/sioruueckue u
IKO0JIOTHYeCKHE acNeKThI AeiicTBHS HEOPraHu4ve€CKMX BECIIECTB).

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

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

3. HpI/IHLII/IHI)I OLCHKHU TOKCUYHOCTHU HCOPraHNICCKHUX BCIICCTB.

4. DuU3MKO-XMMHUYECKUE CBOICTBA HEOPraHMUECKUX BEIIECTB U UX TOKCUYHOCTb.

5. Dkoioruyeckue acmekThl JIEHCTBUS HEOPraHWYECKUX BEILIECTB: aTMmocdepa, ruapocdepa,
autocdepa.

6. CBsi3b dHIEMHUYECKHX 3a00JIeBaHUI ¢ 0COOCHHOCTSIMH OMOT€OXUMUYECKUX ITPOBHHITHI.

Onenka Kpurepnii oieHKH yCTHOTO M IHCbMEHHOI0 OTBETA

Ha MPAKTHYCCKOM 3aHATHH

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJHOCTBIO
packpbiTa B OTBETE€ TeMa, OTBET CTPYKTYPUPOBaH, JaHbl IPABUIbHBIC
apryMEHTUPOBAHHBIC OTBETHl Ha YTOYHAIOIIHME BOIPOCHL, JIEMOHCTPUPYETCS
BBICOKHI YPOBEHb Y4acTHUs B JUCKYCCHUMU.

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJHOCTBIO
packpbITa B OTBETE TEMA, JaHbl IPABUIbHBIE, APTYMEHTUPOBAHHBIE OTBETHI Ha
YTOUHSAIOIIME BONPOCH, HO HMEIOTCA HETOYHOCTH, IIPU DTOM  OTBET
HECTPYKTYPHUPOBAH U IEMOHCTPUPYETCS CPEAHUN YPOBEHb YUACTHSI B TUCKYCCHM.

CopnepxaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO TPU IOJHOM
PacKpbhITUM TEMBl HMMEIOTCA HETOYHOCTH, JaHbl IPaBHIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOIIME BOIPOCHL, JEMOHCTPUPYETCS
HU3KHUIM YpOBEHb y4acTusi B JUCKYCCHM, OTBET HECTPYKTYPHPOBaH, MHPOpMAIIHs
TPYJIHA JUIsl BOCIIPUSITHSL.

CopnepikaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO IHpPHU IOJHOM
PACKpPBITUM TEMBl HUMEIOTCSI HETOYHOCTH, JAEMOHCTpUpYeTCs cilaboe BiaJeHHe
KaTeropualibHbIM anmnapaToM, JaHbl MpaBWIbHbIE, HO HE apryMEHTHpPOBaHHbIE
OTBETHl HAa YTOYHSAIOIIME BOIPOCHI, YYAaCTUE B JUCKYCCHH OTCYTCTBYET, OTBET

29



‘ HECTPYKTYpUPOBaH, HHGOPMAIUs TPyIHA AJIsl BOCHPUSITHUS.

Kpurtepuu oneHuBaHus CTYI€HTA 32 MOATOTOBKY MYJIbTHMe/IHA MPe3eHTAIIUH

Kpur 4 3 2 1
epun
/6ana
bl
Yetko ChopmymnupoBana CdopmynupoBana He
copmynupoBaHa 1eJb u TEMa | LeJb u Tema | chopMynupoBaHa
<~ |Ledb M PpacKphITa | UCCIEIOBAHUS. UCCIIETOBaHMUSI. eJb u TeMa
= | Tema uccnenoBanus. | Yactuuno Copnepxanue HCCIIEI0OBaHUS.
g B kpartkoit ¢dopme | u3noxkeHa MOJTHOCTBIO He | [Ipo6iema HE
® | nana nosiHas | uHMopManus 10 | PacKpbITO. pelieHa.
% uHpopmanus no | reme uccinenoBanus | Uadopmanus  no
© | TeME MCCIC/IOBAHMS | M JIaH OTBET HA | TeME MCCIC/IOBAHHS
T |®M JgaH OTBET HA | NPOOJIEMHBIH HetoyHa. [IpoGnema
é IPOOJIEMHBIH BOIIPOC. Hanel | 1o KOHIIa HE
& | Bompoc. JlaHbl | cchUIKH Ha | pemieHa. He nanbI
S | cepuikn Ha | UCTIOJIb3YyEMbIE CCBUIKH Ha
UCIOJIb3YEMbIe peCypCHhI. UCIIOJIb3YEMbIe
pecypchl. pecypchl.
Cobmroaercst Cobmomaercs He  cobmopaercs | He coOmroaercs
€IMHBII CTHJIb | €IUHBIN CTHUJIb | €MHBIN CTHJIb | CTHWJIb O(OPMIICHHUS.
odopmIteHuSI. odopmiieHuUs. odopmiieHHUs. Crnaiigpl TIpOCTHl B
E IIpe3enTanus Cnaitagpl mpoctsl B | Cnaliipl IpOCThl B | IOHUMAHUH.
5 | kpacounas U | IOHUMaHUH. MTOHVMAHHH.
% MHTEpECHasl. Hcnons3ytores OddexTr u GoH He
o Hcnonb3yrorces HEKOTOpPEIE HACTIOJIB3YETCS.
£ 3¢ deKThI 3¢ deKThI U QOoH.
= aHUMaIINH, ¢on,
& ¢dororpaduu. B
i
N | mpe3eHTAMH
MPUCYTCTBYIOT
ABTOPCKHE HAXOJIKH.
ABTOp xopo1o | ABTOp Biajaeer | ABrop He mokasan | [IpeacraBneHsl
BIIaJIeeT MaTepuaIoM M0 | KOMIIETEHTHOCTH B | UCKaKCHHbBIE
< | MaTepuaaom 10 | TeM€ MCCIICIOBAHUS, | MPEICTABICHUN JTAHHBIE
5 | TeMe MccleI0BaHUS. | HO HE CMOT | IpE3EHTalUH.
E Wcnone3yer 3aHHTEPECOBATh Ucnonws3oBannbie
2 | Hay4HYIO ayJTUTOPHIO. (bakThbI HE
% TEPMHUHOJIOTHIO. Henocrarouno BBI3BIBAIOT JIOBEPHS.
0 Ob6nanaer LHUTUPYETCS Henocrarouno
T | HaBBIKAMH auTeparypa. IUTUPYETCS
& | opaTtopckoro JUTEpaTYypa.
g uckycctBa. IlomHo
g |u TOYHO
é* IUTUPYETCS
WCIOJIb30BaHHAs
JuTepaTtypa
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IIpumepbl TeCTOBBIX 3aIaHUH 111 KOHTPOJISI 3HAHUI, HOATOTOBKH K Py0e:KHbIM
aTrecTanusM.
1. MUKpO3JEMEHTHI — ATO AJIEMEHTHI,
Ha JIOJII0 KOTOPBIX NPUXOAUTCA 96% Macchl )KUBOTO BEILECTBA, KOTOPBIE COCTABIISAIOT OCHOBY
HECYIIMX TKaHEeH, 00ecreunBalOT CBOMCTBA BCEH cpeibl OpraHu3Ma B IIEJIOM
CoJiepKaHNe KOTOPBIX B OPraHU3Me HEBEJIMKO, HO UX OMOJIOrMYecKasi pojib 3HAUUTeIbHA

2. edunmt pTopa BhI3bIBACT
OHaeMu4YecKuii 300

Kapuec 3y6oB
OHJIEMUYECKYIO [10AArpy

3. OT™meTbTe NpaBUIIBHOE YTBEPIKIECHUE

Conepkanue MUKPO3JIEMEHTOB B OPraHU3Me C BO3PACTOM U3MEHSETCS

CopneprkaHrie MUKPOIJIEMEHTOB B OpTraHU3Me SBIISICTCS MTOCTOSTHHBIM MTOKa3aTeIeM, HE 3aBUCSIIAM
OT BO3pacTa

4. KaKI/Ie n3 Hepe‘II/ICJIeHHI)IX DJIEMCHTOB OTHOCIATCA K MaKp03JIeMeHTaM
C,0,H,N,P,S, Ca, Na, Mg
Mn, Cu, Zn, Co, Ni, I, F, Mo

5. KaKI/Ie nu3 HepetmcneHme DJIEMCHTOB OTHOCATCA K MI/IKpOSJIeMCHTaM
C,0,H,N,P,S, Ca, Na, Mg
Mn, Cu, Zn, Co, Ni, I, F, Mo

6. B s)xuBoM opranuzme npeoOiamaroT 6 anemenToB - Hemetaiwios: C, H, O, N, P, S, - Ha noimto
KOTOPBIX puxoauTcs 97,4% macchl BCEro opraHuzMa. DTH 3JIEMEHTHI Ha3bIBAIOTCS
OpranoreHamu

MuxkposnemMeHTamMu

VpTpaMuKpoO3IEMEHTaMU

7. K 6uoreHHsiM MeTaiiaMm (OGMoMeTaniaM) OTHOCAT CIIEYIOIINE AIEMEHTHI
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 CYIIECTBOBAaHKE B TOM MM HHONH MECTHOCTH KaKOH-IN00 OONIE3HU — 3TO
ITagmemus

OHaeMus

DnuaemMust

9. ®U3NOTOTHYECKON CPENO OpraHU3Ma YeJI0BEKa SIBJISETCS
0,9%-ns1ii pactBop KCl

0,9%-nsrit pactBop CaCl

0,9%-np1ii pactBop NaCl

10. BeiOepute mpaBUIIbHOE YTBEPKIEHUE. A30T IPUCYTCTBYET B JKUBBIX OPraHU3MaX B BUJIEC:
Pa3Ho00pa3HbIX OPraHUYECKUX COSAMHEHUI: aMUHOKUCIIOT, TETITH/IOB, TyPUHOBBIX OCHOBAaHUN U
Ip., @ TaKKe B BUJE CBOOOIHOTO N2, MOCTYMAIOIIETO C BABIXaEMBIM BO3TyXOM

AmMMmuaka
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Hurpuros
I'mapasuHa ¥ rTUAPOKCHIIAMUHA

11. DreMeHTHI, Colep KaIMecs B OPraHu3Max B HU3KHX KOHIEHTpanusax (Menee 1072 %), uxorna
Ha3bIBAIOT

VY ApTpaMUKpO3IEMEHTaMU

IIpumecsamu

MakponnemeHTamu

MuxkpoanemenTamu

12. B Buzae NaCl xiop co3maer pu3noIOTHYECKYIO CpeAy OpraHu3Ma, IPUIeM I YeJIOBEKa ATO
0,9% (0,154 monspusiii) pactop NaCl

5% pactBop NaCl

10% pactBop KC1

13. Monun-noHsl coaepkarcs B opranuzme B kosimuectse okoso 0,014 r, mpuuem 0,012 1, B
OCHOBHOM, B BHJI€ IIPOU3BOIHOTO TUPO3UHA B

[lluToBUAHOM KEIe3e

CIHHHOM MO3Te

Kenynounom coke

Ileuenu

14. HegoctaTtok oja B OpraHu3Me 4eJIOBEKa BBI3BIBACT 3a00JICBAHNE
['unotupeos

I'uneptupeos

I'unoanuamuro

I'mmornmukemuto

15. Monsl F ipucyTcTBYIOT B OpraHu3Me B KOCTHOM M 3yOHOM TKAaHSX B BUC
®docdara kanus

I'unpodocdara Hatpus

®dropamnarura

16. Opranusm yengoBeka, Macca KOTOporo coctabinseT 70 KT, COAEPKUT MPUMEPHO
18 1 BOABI
56 11 BOJIBI
45 11 BOabI

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

BayTtpukiierouHas 1 BHEKJIETOUHAS

[TapimanbHas U HenaplalbHas

AKTHBHAas U ITacCUBHAs

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

Je3ununmpytoiee cpeacTBO i MPOMBIBAaHUHN U MOJIOCKAHUH MPU BOCTIATUTENBHBIX 3200-
JIEBAHUSIX CIIM3UCTBIX 000JIOYEK (CTOMaTI/ITBI, aHFI/IHBI), 151 JICHCHUSL THOUHEIX PpaH, OCTAaHOBKHA
HOCOBBIX KPOBOTEUCHHIA

[Ipenapat 11st IeUeHUs SHASMUYECKOTo 3002

CnabutenbHOE CPENICTBO

CpeacTBO I KYUPOBAHUS CEPJICUHBIX apUTMHMA
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19. Monun matpus Nal; uCIone3yroT Kak Ipenapar ioza

MIPH DHIAEMHYECKOM 300¢€

IIPU COCTOSIHUSX, COMPOBOXKAAIONINXCS HAPYIICHUEM 3JIEKTPOJIUTHOTO OOMEHa B OpraHnu3Me
B Ka4eCTBE CJIa0UTENILHOTO CPECTBA

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

[leuenn

JKenmyno4HO-KUIIEYHOT O TPaKTa

Cepaua u cocyoB

21. Ilepmanranat kanust KMnO4 ncnosnbs3yroT Kak

M30ToHMYECKHNA pacTBOP

DU3MOIOTUYECKUN PACTBOP

AHTHCENTHYECKOE CPEICTBO JUIsl IPOMBIBAHUS PaH, IOJOCKaHUS pTa U ropia

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

10% NaCl

0,09 % NaCl

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

10% NaCl

0,09 % NaCl

24. I'unepTOHNYECKUM Ha3bIBA€TCsl paCTBOP, OCMOTHYECKOE JaBI€HUE KOTOPOTO
BeIie 0cMOTHYECKOr0 JaBJIE€HUS B PACTUTENbHBIX MU )KUBOTHBIX KJIETKAX U TKaHIX
Huxe ocMoTHUYECKOTO 1aB/IEHUS B PACTUTENBHBIX WM JKUBOTHBIX KJIETKAaX U TKaHIX
PaBHO 0CMOTHYECKOMY JJaBJIIEHUIO B PACTUTENIBHBIX WM )KUBOTHBIX KJIETKaX U TKAHIX

25. Boasslil pacTBOp amMmMHaka (TUAPOKCHT aMMOHMS, HamaTelpHbIi cnupt) NH4OH; ncnons3yercs
B kaudecTBe HAPKOTUYECKOTO CPEACTBA;

Jiis BO30YXIeHUs JbIXaHUS U BBIBEIEHUS OOJIBHBIX U3 0OMOPOYHOTO COCTOSIHUS

B kauecTBe ci1abUTENBHOTO CPEICTBA

26. Ilpenapartsl xene3a (MIIOKOHAT JKejle3a, TEMOCTUMYIIMH U JIp.) UCIOJIb3YIOTCS 11 JIeUeHUs
KenezonedunutHoit aneMuu

OHJeMu4ecKoro 300a

bone3Hel nbIXaTenbHbIX ITyTEH

27. PactBop ruapokap6onata HaTpusi NaHCOs ucnons3yercs s
IToHmxkeHus: apTepUAIBHOTO JaBICHUS

IToHMXKeHUs KUCIIOTHOCTH K€y TOYHOI'0 COKa

[ToBbIIEHNST UMMYHUTETA

28. Nonsl cepedbpa o0s1aaroT

bakrepunuaHbIM nericTBUEM

’KaponoHmxaromum 1eiMcTBUEM

CrocoOHOCThIO MOHUKATh KHCIOTHOCTH JKEITYJOYHOTO COKa

29. Henocratok BuTamMuHa Cs OpTraHnu3MC YCIIOBCKA ITPUBOJAUT K 3a00JIEBaHUIO
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unra
Paxur
bponxur

30. Henocrarok BuramuHa D B opranu3me yesoBeKa NpUBOIUT K 3a00JICBAaHHIO
unra

Paxur

Bpouxur

3a4éT Mo MMCHUIINHE «XHMHUS OHOTreHHbBIX 2JIEMEHTOB)

3auér mo aucuuIUIMHE «XHWMHA OMOTEHHBIX 3JEMEHTOB» IMPOBOAUTCS B YCTHOH (opme 1o
OuneraM, IpUMEpHbIE BAPUAHTHI KOTOPBIX Mpe/icTaBlIeHbl HUXKe. buier conepxut 3 Bompoca: J1Ba
TEOpeTUYeCKnX (Kaxapli - mo 15 OamnoB) m omuH - mpaktuyeckuit (20 6amioB). IlepeueHn
TEOPETUYECKUX BOMNPOCOB K 3aué€Ty TaKXKe IMPEICTaBIE€H Ha cailTe IUCTAaHIMOHHOIO OOyuYeHMs
COI'Y. IlpumepHble MpaKkTHYECKUE 33aJaHHUS OWJIeTa MPEeICTaBlICHBl B BOMPOCAX MPAKTUYECKUX
3aHATHM, a TaKXKe B 3aJJaHUSX AJIS1 CAMOCTOSITEIbHON paboThl (JOMAIIHUE 3a/1aHuUs).

Ha yctHOM 3auére cTyneHTaM paspelieHO I0J1b30BaThCsl CTAaHAAPTHBIMU CIPAaBOYHBIMU
TabauuaMu (mepuoanMdeckas cucreMa Xxumuueckux osinemeHtoB JI.M. MengeneeBa, Tabnuna
PacTBOPUMOCTH XMMHUECKHUX COCIUHEHUN U Ap.), KAJIbKYJIATOPOM.

Bonpocs! k 3a4éTy no gucuuninae « XuMusi 0MOreHHbIX 3JIeMEHTOB»
(st mpoBepkH chOpMUPOBAHHOCTH KomreTeHuu: [1K-1)

1. Xumuueckue aiemMeHTH  Ouocepbl. Makpo-, MHUKPO- U YIBTPAMUKPOIIEMEHTHI.
buoreoxumuueckue mnpoBUHIMHU. XHMHUECKHE OJIEMEHThl B Teocdhepe u Ouocdepe.
Ku3zHeHHO HEOOX0AUMBbIE (HE3aMEHUMBIE) JIeMEHTHI. [IprMecHbIe 371eMEHTBHI.

2. Kiaccubukarnus XuMuueckux 3jaeMeHTOB. OOImas xapakTepHCTHKa S-, p-, 0-3JIEMEHTOB HX
COCIMHEHU.

3. PacmpocTpaHeHHOCTh XMMHUYECKUX D3JeMEHTOB B Tmpupoje. COOTHOIIEHHE XUMHYECKOIro
COCTaBa JKMBBIX OPraHU3MOB M OKpYXKaloled cpelpl. buosornueckas posib 3J1€MEHTOB B
3aBUCUMOCTH OT nosiokeHus B [lepuonnueckont cucreme snementoB [[.M.Menneneesa.

4. 3aKOHOMEPHOCTH pacrpe/ielieHHss OWOTeHHBIX JJEMEHTOB 1Mo s-, p-, d-, f-Onokam
nepuonuveckoil cucremsl J[.M.MenzneneeBa. Tomorpadgus BakHEMIIMX OHOr€HHBIX
JJIEMEHTOB B OpraHM3ME 4YelOBeKa. buosiormdeckas posib XUMHUYECKHX DJJIEMEHTOB B
OpraHM3Me.

5. Bomopon. Boma kak BakHeiIee COEIUHEHHE BOAOpPOaa, €€ (U3NYECKHEe U XUMHUUYECKHE
CBOMCTBA. AKBAaKOMIUIEKCHI U KPUCTAJUIOTUAPATHI. JJMCTUINIMPOBAaHHASA U allUpOre€HHasl BOAA,
MOJIy4eHHUE U puMeHeHue B MeauuuHe. [IpupoHbie 1 MUHEpaIbHbBIE BOJIBI.

6. s-anemeHTHl [A rpynnsl — meTtamuibl. oHOGOpPB U MX poJib B MEMOPAHHOM MEpEeHOCce Kalus U
HaTpHUsL.

7. s-Onementsl IA rpynmbl. XuMHUYecKHe CBOWCTBa, OMOJIOTMYECKas pOJb U MPUMEHEHHE X
COEIMHEHNH B METUITHE.

8. buonormueckas pojib S-3JIEMEHTOB-METAJIJIOB B MUHEpAIbHOM OajaHce opraHu3ma. Makpo- u
MHKPO-S-271eMEHTBIL. [10CTyIIIeHHEe 371EMEHTOB B OPraHU3M C BOJIOM.

9. s-Onements! IIA rpynmbel. XuMHYecCKHUe CBOWCTBA, OMOJIOTHMYECKAs pOJib M NMPUMEHEHUE HX
coequHEHN B MeaunuHe. VIOHBI IIETOYHBIX U IIEIOYHO3EMENbHBIX METAJUIOB Kak
KOMILIEKCOOOpa30BaTeIH.

10. )KecTkoCTh BOJIBI, €IWHUIBI €€ HM3MEpPEHHs, TpeAesbl, BIUSHHEC Ha JKUBBIE OPraHU3MBl H
IIPOTEKAHNE PEAKIMI B BOJHBIX PACTBOPAX, METOJIbl YCTPAHEHUS )KECTKOCTH.

11. buonoruueckas poib Kanblus U MarHusa. CoelvHEHUs KajiblMsl B KOCTHOW TKaHHU, CXOJICTBO
MOHOB KaJIbLIUS U CTPOHIINS, n30Mop(hHOe 3amerieHue (nmpodiaema crpormusi-90).

12. p-Onementsr [IIA Tpynmel. XuMHUYeckne CBOWCTBA, OMONIOTHYECKAs POJNb M MPHUMEHEHHE MX
COEIMHEHUI B MEIULIMHE.
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13. bop. bopusblif anrugpua u OGOpHas KUCIIOTa, paBHOBECME B BOAHOM pactBope. Terpabopat
Hatpus. DPupbl OOpHOI KUCTOTHL. buonornyeckas posib 0opa. AHTHCENTHYECKUE CBOMCTBA
OOPHOM KUCJIOTHI U €€ COJICH.

14. Amomunnii. O6mas xapakrepuctuka. [IpocToe BelecTBO M €ro XMMHYECKash aKTUBHOCTb.
PaznoBuaHocTH okcuna anmoMunus. [lpumenenue B Meaunuue. AM(OTEpHOCTh THAPOKCHUIA.
AnromuHaThl. VIOH amoMHHMS Kak KOMILIEKCOOOpa3oBarenb. be3BoHbIe COMU aTIOMUHUSA U
kpucramutoryaparel. OcoOeHHOCTH cTpoeHHs. Ksacipl. DU3HKO-XMMHUYECKHE OCHOBBI
IIPUMEHEHMS ATIOMUHUS B MEJUIIMHE.

15. O6mas xapakrtepuctuka IVA rpynnel. ®dusnueckue M XHUMHUYECKHE CBOMICTBA MPOCTBIX
BElIeCTB. YTIIepoJ. AKTHBUPOBaHHbIA yroinb kak ancopOent. Coemunenus yriepona (I1).
Coenunenus yrnepona(lV). Oxcup yrinepona(lV), crepeoxumuss M IpUpoAa CBS3H,
paBHOBECHsI B BOJHOM pacTBOpe. YTrojbHas KHCIOTa, KapOOHaThl U TI'MAPOKAPOOHATHI,
TUIPOJIU3 U TEPMOXUMHUUECKOE pazyiokeHue. CoeMHEHMS YIIIepoaa ¢ rajJoreHaMHu U Cepou.
YeThIpeXxJIOpUCTHIN yriiepod, ¢ocreH, ppeoHsl, cepoyriepo U THoKapOoHaThl. [{nanatsl u
TUOLMAaHAThl. PU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

16. buonoruueckass poab yriaepojna. XHMHYECKHE OCHOBBI MCIIOJIB30BaHMSI HEOPraHUYECKUX
COEAMHEHHH YIIepoia B MEULIMHE.

17. Kpemuuii. OGmas xapaktepuctuka. OCHOBHOE OTJIMYHME OT YIJepoja: OTCYTCTBUE IH-CBSI3U B
coequHeHusaX. Cwinnuasl. CoeuHEHHsI C BOJAOPOAOM (CUJIaHbl), OKHCIEHUE U THAPOJIU3.
Oxcun kpemuust (IV). Cunukarens. KpemueBass kucnora. Cunmkarel. PactBopumocts U
ruzapoaus. Mcnonb3oBanue B MEIULIMHE COEUHEHUN KPEMHUSL.

18. Dnementsl moarpynnsl repmanus. OOmias XapakTEepUCTHKA. Y CTOMYMBOCTH BOJOPOJHBIX
COCIMHEHU. CBunen. Oxcugpl. Oxcup  cBuHHA(IV) Kak  CHUIBHBIA  OKUCIIHUTENb.
AmdoTepHOCTh TUAPOKCUIOB. PacTBOpHMbIE 1 HEpacTBOpUMBIE COJMU 0JioBa U cBuHLA. OB
peaKuuu B pacTBOpax. XMUMHU3M TOKCHYECKOrO JCHCTBHS COCIMHEHUN CBUHLA. [IpuMeHeHune
B MEJIMIIMHE CBUHEIcoaepkammumx npenaparos (cBuana(ll) anerar, ceuana(ll) oxcu).

19. pDOnementsl V' rpynmbel. OOmas xapakTepucTHKa Tpynmbl. A30T, ¢ochop, MBIIBIK B
opraHusMme, ux Ouosjoruyeckas poib.

20. Azor. OOmas xapakTepucTuka. MHOrooOpasue COEAWHEHHH C pa3IMYHBIMH CTETICHSIMHU
okucineHus azora. CoeAMHEHUs C OTPULATENIbHBIMU CTENEHSAMHU OKHUCIeHHs. HuTpumisl.
Ammuak, KO n OB xapakTepuctuka, peakiuu 3amenieHns. AMuabl. AMvuakatel. CBoWCTBa
aAMMHOKUCJIOT KaK MIPOU3BOJIHBIX aMMHaka. FIoH aMMOHMS M €T0 COJIM, KUCIOTHBIE CBOUCTBA,
TepMHuecKoe paszioxeHue. [loHATHE O XMMHMUYECKHX OCHOBaX NpPUMEHEHHS B MEIUIMHE
aMMMaKa.

21. CoequHeHHsI a30Ta B IOJIOKHUTEIBHBIX CTENEHSIX OKUCIeHUs. Okcuipl. CTepeoxuMus 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
XMMHUYECKHX OCHOBAX NMPUMEHEHHs B MEAMULIMHE 3aKMCH a30Ta, HUTPUTA U HUTpATa HaTpusl.

22. Amnorponmueckue Monudukanyuu dpocdopa, nx XxuMudeckas akTHBHOCTh. Docdupr. DocduH.
CpaBHEHHE C COOTBETCTBYIOIIMMHU coeAuHeHusMH a3ota. CoeauHeHus ¢ocdopa B
MOJIOKUTEIBHBIX ~ CTENEHSX OKHUCIeHUs. OKCHABL: CTEPeOXUMHs W Tpupoia CBA3H,
B3aUMOJICHCTBHE C BOJOW M CIMpTaMu. XHMHYECKUE CBOMCTBa, OHONOrHyeckas pojib U
MIPUMEHEHHUE COEIMHEHUI B METUIIUHE.

23. ®ocdopHoBatucras (runodocdopucras) u Gocdopucras KUCIOTH, cTpoeHre Monekyn, KO u
OB CBOMCTBA. Hudochopnas (mupodocdopnast) KHCIIOTA. N3omonm- u
rereponoirdochopHble KUCIOTH. MertadochopHble KHCIOTHI, CpaBHEHHE C a30THOH
kucnotoi. [IpousBoanbie pochopHOI KUCIOTHI B KUBBIX OPraHU3MaXx.

24. Kucnopon. OOmas xapaktepuctuka. Ponb  Kuciaopoga Kak OJHOrO W3  Haubosee
pacnpoCTpaHEHHBIX JJEMEHTOB U COCTaBHOW YacTH OOJBUIMHCTBA HEOPTaHUYECKUX
coeauHeHuil. OCOOEHHOCTH 3JIEKTPOHHONW CTPYKTYPHI MOJIEKYJIBI KUCIOpojaa. XUMHUYECKas
aKTUBHOCTHb Kuciopoga. Moinekyna Oz B KadecTBe JuraHja B okcureMmorjoOune. O30H,
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25.

26.

27.

CTEPEOXUMHUS U TMpHUPOJa CBsA3el. XUMHUYECKass AKTUBHOCTb B CPAaBHEHHHM C KHCJIOPOJIOM
(peakius ¢ pacCTBOpaMU UOJUIOB).

Knaccudukanus KUCIOPOIHBIX COCTUHEHWH M UX OOIIue CBOWCTBA (B TOM 4McCIe OWHApHBIC
COCIUHEHUS: CYNEPOKCUIbl (TUINEPOKCHUIBI, HAIMEPOKCHUIIbI), TMEPOKCUABI, OKCHIBI,
o3oHubl). [lepokcun Bomopoma H202, ero KO u OB xapakrepuctuka, NpUMEHEHHE B
meaunune. CoenuHenuss kuciopoga ¢ ¢ropom. buonoruueckas poiab KUCIOpOAA.
XHWMHUYECKHE OCHOBBI MPUMEHEHUS KUCIOPOJa U O30HA, a TaKXKe COEAMHEHUH KHCIIOopoJa B
MEIUIINHE.

Cepa. O0mas xapakrtepuctuka. CoelMHEHUs CEphl B OTPUIIATEIHHBIX CTENCHSIX OKHUCIICHUS.
CepoBomopon, ero KO um OB cBoiictBa. Cynbhuasl METAJIOB M HEMETAIOB, HX
pactBopuMoOCTh B BojAe U rujposus. Coenunenus cepbi(IV): oxcum, XJI0pui, XJIOPUCTHINA
THOHWJI, CEpHUCTAS KUCIIO0TA, CyabduTsl U ruapocyabdutsl. Ux KO u OB cBoiicTga.

Coenunenus Cepei(V1): okcua, rekcagropua, CyabGOHIIXIOPUI, CYIbQYpPHIXIOpUI, cepHas
KHCJIOTa U ee npou3BojHbie — cynbdarel, KO u OB cBoiicTBa. buosornueckas poyib cepbl
(cynbrunpuiIbHBIC TPYIIBI U AUCYIb(HUIHBIE MOCTUKH B Oenkax). XUMHYECKHE OCHOBBI
MIPUMEHEHHUSI CEPhl U €€ COeIMHEHUN B MEIUIINHE.

28. p—Onementsl VI rpynmsl (Tanorensl). XUMHYECKHE CBOWCTBA, OWOIIOTMYECKas poOJb U

29.

30.

31.

32.

33.

34.

35.

IpUMEHeHHe ux coeluHeHUd B MeauuuHe. OcoOble cBoiicTBa (Topa Kak Hauboisee
ANEKTPOOTPHULIATEILHOTO 3JieMeHTa. lIpocTble BellecTBa, WX XUMHYECKass aKTUBHOCTD.
CoenuHenus rajoreHoB ¢ BogopoaoM. PactBopumocts B Bosie; KO u OB cBoiictBa. MoHHbIe
U KOBWIGHTHbIE TalMJbl, WX OTHOLIEHWE K JCUCTBUIO BOJbl, OKHUCIUTEIEH U
BOCCTaHOBUTEINEH. ["alOreHNI-MOHBI KaK JIMTaH (bl B KOMIIJIEKCHBIX COCTUHEHUSX.

["anoreHsl B IMOJIOXKUTEIBHBIX CTENEHSAX OKHcIeHUs. COeIUHEHUs C KUCIOPOJOM U JApPYr C
apyroM. BsaumopelcTBHE TajJOreHOB € BOJOM M BOAHBIMM pPAacTBOpPaMU IIEJIOYEH.
KucnoposHbie KUCIOTHI XJI0pa U UX COJIM, CTEPEOXUMHUS U IPUPOJIA CBA3EH, YCTOMUMBOCTH B
CBOOOJHOM COCTOSIHUM U B pacTBopax, usmeHenne KO u OB cBoiicTB B 3aBUCUMOCTH OT
CTETNIEHU OKHUCIIEHHs TrajioreHa. XJIOpHas HM3BECThb, XJopaTbl, OpoMarbl W HONAThl U HX
cBoiicTBa. buonornueckas pons ¢ropa, xsiopa, 6poma u ioza.

[lonsitue 0 xuMHU3Me OAKTEPUIIMIHOTO JACUCTBUS XJjopa W Hona. I[lpumeHeHue B MeAUIUHE,
CaHWTapUU XJIOPHOW M3BECTHU, XJIOPHOW BOJBI, IIPENapaToOB aKTUBHOTO XJIOPa, HO/a, a TaKkxkKe
COJITHOM KHUCIIOTBI, PTOPHUIOB, XJIOPHA0B, OPOMHIOB U HOAHIOB.

OO6mras xapaktepucTuka d-31eMEHTOB (IEPEXOAHBIX 3JIEMEHTOB). XapaKTepHble 0COOEHHOCTH
d->7IeMEHTOB: TMEpEMEHHBIC CTCIIEHU OKHUCICHHUS, 00pa3oBaHHE KOMILICKCOB. Bropuunas
NEpUOMYHOCTh B cemeilcTBax d-anemMeHTOB. JIaHTaHOMAHOE CKaTHE M TOBBIILICHHOE
cxonctBo d-anementoB V u VI nepuomos. d—Dnements! | rpynmel. OOrmias xapakTepucTHKa
rpynibl. @U3nuecKue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.

Coemunenns memu(l) wm wmemu(ll), mx KO u OB xapakTepucTtuka, CHOCOOHOCTh K
KoMmIuiekcooOpazoBanuto.  KommuiekcHele — coenumHenus — menu(Il) ¢ ammuakowm,
aMUHOKHCIIOTaMH, MHOTOATOMHBIMH ciUpTamMu. KoMIIJIEeKCHBIN XapakTep MeabcoaepKaux
(dbepMeHTOB M XHMMHU3M HMX JACWCTBUS B MeTabonuueckux peakuusx. IIpupona okpacku
coequHEeHN Meau. XMMHUECKHe OCHOBBI IPUMEHEHUS COEAMHEHUI MEN B MEUIIMHE.

Coenunenus cepebpa, ux KO u OB xapakrepuctuku (OakTepUIMIHBIE CBOICTBa HOHA
cepedpa). CrtocoOHOCTh K KOMILIEKCOOOPa30BaHNI0, KOMIUIEKCHBIE COEAMHEHUsI cepedpa ¢
raJJoreHuJaMH1, aMMHaKoM, THOCYIb(aTaMu. XMMUUYECKHE OCHOBBI IPUMEHEHUS COCIMHEHUI
cepeOpa B KauecTBe JIeYeOHBIX MPernapaToB.

3onoto. Coenunenus 3oxota(l) u 3omora(lll), ux KO u OB xapakrepucTtuka, ciocOOHOCTb K
KOMIUIEKCOOOpa30BaHNo0. XHUMUYECKUE OCHOBBI NMPUMEHEHHUS B MEIUIIMHE 30JI0Ta U €ro
COCIMHECHUM.

O6mas xapakrepuctuka 31aemMeHToB |IB rpynmel. Hunk. O6mmas xapakTepucTika, XuMu4ecKas
aKTUBHOCTH TmpocTtoro BemectBa; KO u OB  xapakTepucTuka COEAMHEHUI LMHKA.
KommekcHble coequHenns nuHka. KommiekcHas npupojia IMHKCOAepKalux GepMeHTOB U
XUMHU3M UX JeHCcTBUS. XUMHUYECKHUE OCHOBBI IPUMEHEHUS B MEMIIMHE COCTUHEHUH IIMHKA.
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36. O6mast xapakrepuctuka »diemeHToB |IB  rpymmel.  Pryts. OOmas XxapakTepUCTHKA,
OTJIMYUTETIbHBIE OT LIMHKAa M KaJMHsS CBOWCTBA: MOHIKEHHAs XMMHMYECKas aKTUBHOCTh
MPOCTOTO BEHIECTBA, KOBAJICHTHOCTh O0Opa3yeMbIX CBS3€H C MSITKHUMH JTUTaHIaMH,
o0Opa3oBaHHe CBSI3U MEXIy aToMaMu PTyTH. OKHCIIEHUE PTYTU CEpPOM M a30THOM KUCIIOTOM.
Coemunenus pryru(l) u pryru(Il), ux KO u OB xapakrepuctrka. XuMHU3M TOKCHYECKOTO
NEHCTBUS COCTMHEHUN KaIMus U PTYTH. XUMHUYECKHE OCHOBBI MPUMEHEHUS COeIUHEHUMN
PTYTH B MEIHIIUHE.

37. d-Dnementsl V rpymmbl. O0Imas xapakTeprucTuka. XMMUYECKHE OCHOBBI IIPUMCHEHUS HHOOHS 1
TaHTAJIa B XUPYPrUH, aMMOHHSI METaBaHAJaTa B METUITHE.

38. d-Dnementsl VI rpymmel. O0mas xapakTepucTuka rpymmbsl. Xpom. OOImas xapakTepHUCTHKA.
[IpocToe BemecTBO U €ro XMMU4ecKasi akTUBHOCTh, CIOCOOHOCTh K KOMILJIEKCOOOPa30BaHUIo.
CoenuHeHus XpoMa B pa3JIMUHbIX CTeneHsAx okucieHus. Oomme 3akoHomepHoctd KO u OB
CBOWMCTB COEAMHECHMI d-3JIEMEHTOB MpPH MEpPEXOJe OT HU3IINX CTENEHEW OKHCICHUS K
BBICIIMM Ha MpUMEpe COeAUHEHUU Xpoma. buonornyeckoe 3HaueHue d-amemeHToB VI
TPYIIIIBL.

39. MonubaeH u Bosbdpam, o0IIas XapaKTEPUCTHKA, CIIOCOOHOCTh K OOpa30BaHUIO H3OIOJIH- U
TeTEPONOINKHUCIIOT; CPABHUTENBHAS OKHCIMTEIHHO-BOCCTAHOBUTENbHAS XapaKTEPHCTUKA
coequHEHU MoaubaeHa U Boib(pamMa MO OTHOIICHHIO K COEJUHEHHSIM XpoMa.
buonoruueckoe 3nauenue d-snementoB VI rpynnsl.

40. Mapranen. OOmiass XapakTepUCTHKA. XHUMHUYECKas aKTHUBHOCTb IPOCTOTO  BEIIECTBA.
Crniocob6HOCTh K KOMILIeKkcooOpa3oBanuto. CoenHeHus mapratia B crenenax okucienus (ll,
IV, VI). Coenunenus mapranna(VII): okcuna, mapranioBas Kuciaorta, nepmanraatsl, KO u
OB cBoiicTBa, TPOAYKTHl BOCCTAHOBIICHUS MEPMAHTAaHATOB MPHU Pa3IMYHBIX 3HaYeHUsX pH,
OKHUCJICHHE OPTaHWYEeCKUX COCIMHEHUHN, TePMHUYECKOE pa3joKeHHEe. XUMUYECKUE OCHOBBI
NPUMEHEHHs Kallusl MEepMaHTraHaTa M ero pacTBOpa KaK aHTHCENTHYEeCKOTO CpPEICTBAa U B
(hapmalleBTUUECKOM aHAU3E.

41. XKeneso. Xumnueckast aKTHUBHOCTH MIPOCTOTO BEIeCTBa, CIIOCOOHOCTH K
komrIutekcooopazoBanuto. Coenuaenus xene3a(ll) u xenesa(lll): KO u OB xapakrepucrtuka,
CIOCOOHOCTh K KOMITIIEKCOOOpa3oBaHuio. ['eMoriiobun u sxene3ocoepixainiie (pepMeHTEHI,
XUMHUYecKas CcymHocTh ux neictBus. JKenezo(VI). @eppaThl, oayuyeHHE U OKUCIUTEIbHBIC
CBOWCTBa. XMMHUYECKHE OCHOBBI MIPUMEHEHHS JKelle3a U KEJe30COAePKaIINX TpenapaToB B
MEIHIINHE.

42. KobGanbT W HUKETh. XHMHUYECKAsh aKTUBHOCTH INPOCTHIX BEHIECTB B CPABHEHHUH C JKEIC30M.
Coenunenns kobOanbta(ll) u kobGampra(lll), nukensa(ll); KO um OB xapakrepucrtuka,
CIOCOOHOCTh K KOMILIEKcooOpa3oBaHutoo. Hukenb u  ko0aabT Kak MHKPOAJIEMEHTHI.
XUMUYECKHE OCHOBBI IPUMEHEHHUS COeTMHEHUI KOOANbTa U HUKENS B METUIIUHE.

43. O0mast XapaKTepUCTHKA JJICMEHTOB CEMeWCTBAa IUIATUHBL. [IpUMEHEHHWe COeAMHCHHIA
TJIATUHOBBIX DJIEMEHTOB B METUIIUHE.

44, JKOIOTUYECKHE AaCTeKThl JEeWCTBUS HEOPraHWYECKUX BemecTB. YemoBek u Ouocdepa.
TexHuueckuii mporpecc W OKpyxkawlas cpena. CBsS3b dHIEMUYECKHUX 3a00JEeBaHUN C
O0COOCHHOCTSIMU OMOT€OXUMUYECKUX ITPOBUHITHH.

IIpuMepHBbIe OMJIETHI 110 JUCHUILIHHE
«XuMust OMOT€HHBIX JIEMEHTOB)
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MuHnucTepcTBO HayKH H Bbiciiero oopasosanus Poccuiickoii @enepanuu
DenepabHOE TOCYIapCTBEHHOE OIOKETHOE 00PA30BATEIBFHOE YUPEKICHHUE BBICIIIETO 00pa30BaHuUs
«CeBepo-OceTHHCKHIA rocy1apcTBeHHbli yHuBepeuTeT nvenn Kocra Jlepanosuya Xeraryposay»
"KACDEI[PA OBLIEN 1 HEOPTAHUYECKOU XMW
3AYET no guciumumbe «XUMUWUS BUOT'EHHBIX DJIEMEHTOB»
Hanpasnenue noarorosku 6akanaspuata 04.03.01 Xumus, 5 cemectp
BUJIET Ne 1

PacnpocTpaHeHHOCTh XMMHUYECKUX JIEMEHTOB B mpupoje. COOTHOIIEHHE XUMHUYECKOI0 COCTaBa
JKMBBIX OPTaHMU3MOB U OKpYyXarolei cpeqpl. buongorudeckas poib 3JEMEHTOB B 3aBUCUMOCTH OT
nostoxenus B [lepuogundeckoit cucreme anemenTos [[.1.Menneneesa. (15 6amioB)
®ochoproBatuctas (rumodocdopuctas) u  (pochopuctas KHUCIOTH, CTPOSHHE MOJEKYI,
KHCJIOTHO-OCHOBHBIC M OKUCJIHMTEIbHO-BOCCTAHOBHUTENBbHBIE  cBoiicTBa.  Jludochopuas
(mupodocdoprast) kuciora. M3omonm- m rerepomnonudochopHbic KUCTOTH. MeTtadochopHbie
KHCIIOTBI, CpaBHEGHHE C a30THOW KuciaoToi. IlpomsBombbie (ochOpHON KHCIOTHI B IKHUBBIX
opranusmax. (156amoB)

Hamucath ypaBHEHME peaKIuy B3aUMOJICHCTBHS TIEpMaHTaHaTa Kalus ¢ MEPOKCUIOM BOJIOPOJIa
B HEUTpaAIBHOU cpelie; moao0oparh KodDPHUIIMEeHTH HOHHO—IIEKTPOHHBIM MeToAoM. (20 6aiioB)

3aB. kadenpou, TOIEeHT

MuHuCTEePCTBO HAYKH H Bbicuiero oopasoBanus Poccuiickoii @egepanuu
®DenepansHOE TOCYyJapCTBEHHOE OIOIKETHOE 00pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
«CeBepo-OceTHHCKHI TOCYIapCTBEHHBIN yHIBEpcuTeT uMeHH Kocra JleBanoBrya XetarypoBay
KA®EJIPA OBIIEN 1 HEOPTAHMYECKOU XUMUNU
3AUYET no mucnummune « X UMW BUOTI'EHHBIX 3JIEMEHTOB»
Hanpagsnenue noarorosku 6akanaspuata 04.03.01 Xumus, 5 cemectp
BUJIET Ne 2

3aKOHOMEPHOCTH paclpee/iecHnsi OMOTCHHBIX 3JIEMEHTOB 10 s-, P-, d-, f-O10kam mepuoaryecKoit
cuctembl JI.M.Menneneepa. Tomorpadus BaKHEHIIMX OHOTCHHBIX SJIEMEHTOB B OpraHU3Me
yenoBeka. brosoruueckas posib XUMHUYECKUX JIEMEHTOB B opranu3me. (15 0aios)
Kucnopon. OOmas xapaktepuctuka. Pomp kucimopoga kak ofgHoro w3 Hambouee
PacipOCTPaHCHHBIX 3JIEMEHTOB M COCTABHOM 4acTH OOJILIIMHCTBA HEOPTaHUUECKUX COCTUHCHHUIA.
Oco0OEHHOCTH 3JICKTPOHHON CTPYKTYpPBhI MOJCKYJbI KHCIOPOAa. XHUMHUYECKas aKTUBHOCTh
kucnopoga. Monekyma O B KadecTBe JuraHaa B okcuremorioOmHe. O30H, CTEpEeOXUMHUS U
npupojia cBsizell. XuMHUYEeCKasi akTUBHOCTh B CPAaBHEHHUH C KHCIOPOJOM (peakius C pacTBOpaMHu
noaunoB). (15 6amon)

Kaxkoii 06beM pacTBOpa a30THOM KUCIOTHI ¢ MaccoBoi foneit 12% (P=1,18 r/mi) HeoOxoaum ams
npurotosienus 400 mi pactBopa koHreHTpanuei 0,3 moas/n? (20 6aos)

3aB. kadenpon

MuHHCTepCTBO HAYKH M BbIcIero oopa3oBanns Poccuiickoii ®exepanun
®denepansHOE TOCYyJapCTBEHHOE OI0IKETHOE 00pa30BaTEIFHOE YUPEKICHIE BBICIIETO 00pa3oBaHUs
«CeBepo-OceTHHCKHI TOCYIapCTBEHHBIN yHIBEpcUTeT MMeHH Kocrta JleBaHoBHYa XeTarypoBay
KA®EJIPA OBILEN 1 HEOPT AHUYECKOU XUMUN
3AUET mo mucummmne «XUMUSI BUOTEHHBIX DJIEMEHTOBY
Hamnpaenenune moarotosku 6akanaspuara 04.03.01 Xumus, 5 cemectp

BUJIET Ne 3

s-anemenTsl [A rpynmbl — mertamisl. MoHO(OpB! U UX pOiib B MEMOPaHHOM MEPEHOCE Kalus U
HaTpus. (15 6aios)

Kenezo. Xumuueckasi aKTUBHOCTh IIPOCTOTO BEIIECTBA, CIOCOOHOCTh K KOMILIEKCOOOpa30BaHUIO.
Coenunennst xene3a(ll) u xemesa(lll): KO wu OB xapakrepucTtuka, crnocoOHOCTb K
KOMIIJIEKCOO0pa30BaHuI0. | eMOrfo0HH U kene3ocoaepskaine GepMeHThl, XMMHYeCKast CyLITHOCTb
ux nerctBus. XKenezo(VI). ®@eppaTsl, NMOIydeHHE W OKWCIHUTEIbHBIE CBOWCTBA. XMUMHUYECKHE
OCHOBBI TIPUMEHEHUS JKeJIe3a U KeJIe30CoAepKalIuX mpenaparos B Meauiuae. (15 6amios)

Kaxoit 00beM pacTBOpa COIAHOI KUCIOTHI ¢ MaccoBoil noneii 24% (P=1,17 r/mi) HeoOXoAUM ISt
npurotosienus 500 M1 pactBopa koHreHTparuei 0,2 Monb/n? (20 6aios)

3aB. kadenpoi

MuHHMCTepPCTBO HAYKH U Bbicuiero oopazopanusi Poccuiickoii ®@enepauuu
DenepanbHOe rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeNbHOE YIPEKICHHE BHICIIET0 00pa30BaHUs
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«CeBepo-OceTHHCKUH rocyapcTBeHHbIH yHUBepcuTeT nMeHn Kocra JleBanoBrnua Xeraryposay»
KA®EJIPA OBIIEN U HEOPTAHUUYECKON XUMUU
3AUET no mucrummne «XUMUS BUOTEHHBIX DJIEMEHTOB»
Hanpasnenue noarorosku 6akanaspuata 04.03.01 Xumus, 5 cemectp

BUJIET Ne 4
buonornueckass poib S-3JI€MEHTOB-METAIZIOB B MHHEPAIBHOM OallaHCe OpraHm3ma. Makpo- u
MHUKpPO-S-37ieMeHTHI. [locTyTuieHre 311ieMeHTOB B OpraHu3M ¢ BoJou. (15 6amios)
OO0m1ast xapaKTepUCTUKa AIIEMEHTOB CEMEWCTBA IIaTHHBL. [I[puMeHeHe coeJMHEeHIH TaTHHOBBIX
37MeMeHTOB B Meauiae. (15 6annoB)
Kax Bmusier pH pactBopa Ha OKHCITUTENbHBIE CBOMCTBa mepMaHraHaTtoB? OTBET MOATBEPANUTH
YPaBHEHUSIMH PEAKIINH, B3sIB B KAYECTBE BOCCTAHOBUTEIICH:

a) cynbdut HaTpus;
0) nomun kanus. (20 6amoB)
3aB. xadenpoii

Kpurepun ¢popMupoBanus olleHKH OTBeTa CTy/AeHTa Ha 3a4ére

Xapaxmepucmuka omeema oannwl

JlaH TIONIHBINA, pPa3BEPHYTHIM OTBET HA IOCTABICHHBIH BOIPOC,
[I0OKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUM 00 OObBEKTe,
MPOSIBJISIFOIIASCS B CBOOOJHOM OINEPHUPOBAHUU TOHSATHSIMH, YMEHUU
BBICTIUTh CYIICCTBCHHBIE W HECYNICCTBCHHBIC €r0 IPU3HAKH,
MPUYHUHHO-CIIEJICTBEHHBIE CBSI3H. 3HaHUEe 00 00BeEKTE 46-50
JIEMOHCTPHUPYETCS Ha (OHE IIOHUMAHUS €ro B CHCTEME JJAHHOW HAYKH
U MEXIUCHUIUIMHAPHBIX cBs3eil. OTBeT popMynupyeTcss B TepMHUHAX
HayKHW, W3JI0KEH JMTEPATypHBIM SI3BIKOM, JIOTWYCH, JIOKa3aTelicH,
JEMOHCTPHPYET aBTOPCKYIO TIO3HIIUIO CTY/ICHTA.

JlaH TONHBIM, pa3BEpHYTBIM OTBET HA IIOCTABJICHHBIA BOIPOC,
[IOKa3aHa COBOKYIHOCTb OCO3HaHHbIX 3HaHUN 00 OOBEKTe,
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOXKEHHUS TEMBI; B OTBETE

MIPOCIIEKUBAETCS YyeTKas CTPYKTYpa, Joruyeckast
MOCJIEI0BATENbHOCTh, OTPAKAIOMIAsl CYIIHOCTh  PACKpPBIBAEMbIX
MOHATHUH, TEOpHi, iBIeHUN. 3HaHHe 00 00BEKTE IEMOHCTPUPYETCS Ha 41-45

(1)0H€ ITOHUMAaHHUA €ro B CHUCTEMCE )IaHHOI\/’I HayKn u
MCKAUCHTUIINIMHAPHBIX cBsa3eil. OTBET WM3IIOXKEH JINTCPATYPHBIM
SA3BIKOM B TCPMHHAaX HAYKH. MOFYT OBITH JO0MMyHICHbI HEAOYECThI B
OIIPECACIICHUU HOHHTHP'I, HCIIPABJICHHBIC CTYACHTOM CaAMOCTOSTCIIBHO
B IIPpOLECCCC OTBETA.

JlaH TONHBIM, pa3BEpHYTBHIM OTBET HA IIOCTABJIEHHBIA BOIPOC,
[I0Ka3aHO YMEHHE BBIJCIUTh CYLICCTBEHHbIE W HECYIIECTBEHHbIE
NIPU3HAKHA,  [PUYMHHO-CIEACTBEHHbIE  CBsi3U.  OTBET  YETKO
CTPYKTYpUPOBaH, JIOTUYEH, WM3JI0KEH B TepMUHaX Hayku. OJHaKO
JIOMYIIeHbI He3HAUNUTENIbHbBIE ONIMOKH MM HE0YEThI, UCIIPABICHHbIE
CTYIEHTOM C IIOMOIIBIO «HABOIAIIMX)» BOIPOCOB MPENOJABATEIIS.

36-40

JlaH TIOJHBIA, HO HEAOCTATOYHO IIOCIEAOBATCIbHBIM OTBET Ha
MOCTABIEHHBIM BOMPOC, HO MPU STOM TMOKA3aHO yYMEHHE BBIAEIUTH
CYIICCTBCHHBIE W HECYIICCTBCHHBIE TNPU3HAKK W TPHYUHHO-
Cle/ICTBEHHbIE CBA3U. OTBET JIOTUYEH U U3JI0KEH B TEPMUHAX HAYKHU. 31-35
Moryt ObITh nomymieHbl 1—2 ommuOKH B OMpENeIeHHH OCHOBHBIX
MTOHSTHH, KOTOpBIE CTYIEHT 3aTpyaHSAETCS UCIIPABUTH
CaMOCTOSTEIILHO.
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JlaH HEeIOCTAaTOYHO TMOJHBIA W HEAOCTATOYHO PA3BEPHYTHIN OTBET.
Jlornka ¥ TOCIIENOBATEIBbHOCTh M3JI0OKEHUS HMEIT HapYIICHHUS.
JlomymieHsl OMMOKKM B PAcKPBITUM TOHATUH, yNOTpeOseHuu
TepMUHOB. CTYyIEHT HE CIOCOOEH CaMOCTOATEIbHO BBIIEIUTH
CYIIECTBCHHBIC M HECYIICCTBCHHBbIC TMPU3HAKKM M IPUYUHHO- 26-30
cieacTBeHHble  cBsi3u.  CTyA€HT  MOXET  KOHKpPETH3UPOBATh
000OIIeHHbIE 3HAHUS, JOKa3aB Ha NpUMepax HX OCHOBHbBIC
MIOJIOKEHHUS  TOJBKO C IIOMOIIBIO  IpernojaBarens. PeueBoe
odopmiieHre TpedyeT NonpaBoK, KOPPEKIUH.

JlaH HEINOJIHBIN OTBET, JIOTMKA M I0CJIEJ0BATEIbHOCTD H3JI0KEHUS
MMEIOT CYyIlIeCTBEHHbIe HapyleHus. JlonyieHsl rpyobie OmMOKY Ipu
OINPEJIEIICHUN CYLIHOCTH PACKPBIBAEMBIX IOHATHM, TEOPUM, SBJICHUH,
BCJICICTBUE HENOHUMAHUA CTYIEHTOM UX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IPU3HAKOB M CBA3€. B oOTBETe OTCYTCTBYIOT
BBIBOJIbI. YMEHHE PACKPBITh KOHKPETHBIE MPOSBIICHUS 000OIIEHHBIX
3HaHWW He TMoKazaHo. PedeBoe odopmiieHne TpedyeT MONmpaBoK,
KOPPEKLHUU.

Jlan HENoNHBI OTBET, NPEACTABISIIOIIMA COOOM pPa3pO3HEHHBIE
3HaHHUA 10 TEME BONpPOCAa C CYIIECTBEHHBIMH OIIMOKaMH B
onpezaeneHusx. lIpucyrcTByroT (parMeHTapHOCTh, HEJIOTMYHOCTh
n3noxeHuss. CTyJeHT He OCO3HAET CBS3b JAHHOTO MOHSITHS, TEOPUH,
SIBJIGHUS C IPYTUMU O0BEKTaMU TUCUUIUIMHBI. OTCYTCTBYIOT BBIBOJIBI, 1-20
KOHKpPETH3alusl U JI0Ka3aTeIbHOCTh U3JI0KEeHUs. Peub HerpamoTrHas.
JlonoyIHUTENbHBIE W YTOYHSIIOLUIME BOMNPOCHI IpErnojaBaTelis He
NPUBOAAT K KOPPEKUMH OTBETa CTYJAEHTa HE TOJIbKO Ha
IIOCTABJIEHHBIM BONIPOC, HO M HA JPYrye BONPOCH! AUCIUILINHBI.

He nonyuens! oTBeTHl 10 6a30BBIM BONPOCAM JTMCHUIUIMHBIL. 0

21-25

Pesynbrupyromas ouenka omnpenensercs B coorserctBui ¢ [lonoxxenuem COI'Y o OamibHO-
PEUTHUHTOBOM CUCTEME OLICHKH 3HAHHI CTYJICHTOB.

Metoauka ¢popMHUpPOBaHNSA Pe3yabTHPYIOLIEH OLEHKH:

B xozie Texyiero u pyoexHoro KOHTpOIIst CTyAeHThI MoryT Haopath 0-100 Gasiios:

151 pyGeskHas aTTecTanus - MAKCUMAIBHO 50 62171085 M3 HUX:

Ot 0 o 25 GamoB (pyOekHast aTTeCTalrsl) — KOMITBIOTEPHOE TECTUPOBAHUE WIIM MHUChbMEHHAS
KOHTpOJIbHAsI paboTa;

Ot 0 no 25 GamnoB(Tekyliasi OlleHKa) — aKkTUBHasi padoTa 3a JaHHBIA MEepHOJ] HA CEMHUHAPCKUX
(MpaKTHUYECKUX ) 3aHATHSIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAIbHO S0 6a/1710B; U3 HUX:

Ot 0 1o 25 GaymnoB (pyOekHast aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHUE MM MHCbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 1o 25 GansoB (Tekymas OLeHKa)— akTUBHAs paboTa 3a JaHHBINA MEepHo/1 Ha CEMUHAPCKUX
(MpaKTHUYECKUX ) 3aHATUSX.

IIpomeKyTOUHBIN KOHTPOJIb:

3auér:

3a ycTHBIN OTBET Ha 3a4éTe cTyneHT nosyyaet 0-50 6amnos.

CrTyneHThl, TOJMYYUBIIME B XOJA€ TEKYyLIEro M pyOekHOro KoHTpois 56-100 Oamnos,
ABTOMATUYECKHU NOJy4YarOT 3auéT.

PesynbTupyromas oleHKa CKJIaJbIBAaeTCsl O COOTBETCTBYIOMIEH (OopMyse ¢ Y4eToM TeKyIlleu
yCIIEBaEMOCTH, PE3YyJIbTaTOB PyOESIKHBIX aTTECTALlMI M YCTHOTO OTBETA Ha 3a4ETe.
[IIkana UTOrOBOM aKaAeMHUYECKON YCIIEBAEMOCTH CTY/ICHTOB N0 JTUCHUIUIMHE
| Cucrema onesnok COI'Y |
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dopma Cymma Haspanue
KOHTPOJISA 0a/10B
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOLIO
56-70 YJIOBJICTBOPHUTEILHO
N 56-100 3a4TEHO
3auéT
0-55 HE 3a4TEHO

IToka3zatenn u KPUTEPUHA OLICHUBAHUA KOMIIeTeHIINii Ha PA3JTUYHBIX 3Tanax ux
q)OpMI/IPOBaHI/Iﬂ, OITMCAHHUE IIKAJI OHCHUBAHUA

YpoBenb chopMUPOBAHHOCTH KOMIIETEHIUH

«MUuHHUMAJbHBII
YPOBEHb
He JIOCTUTHYT»
(MeHee 55 0aJ1/10B)

«MuHUMAJAbHBII
YPOBEHb)
(56-70 6ans10B)

«Cpennuii ypoBeHb»
(71-85 6asi10B)

«BbIcOkHii ypOBEeHb»
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposativi. chopmuposanvl. chopmuposatbi. cpopmuposaibi.
3HaHUA  OTCYTCTBYIOT, | ChopmupoBaHbI 3HaHus obmmpHeIe, | 3HaHUA TBEpIBIE,
YMCHHA W HAaBBIKM HC 6a3OBI)Ie CTPYKTYPhI | CUCTEMHBIC. APpTYMCHTHPOBAHHEBIC,
c(hopMHPOBaHHI. 3HAHUMU. YmMenus HOCSIT | BCECTOPOHHHUE.
YMeHnus pparMeHTapHbl | penpOayKTUBHBIHN YMeHus YCHEIIHO
u HOCAT | Xapakrep, MIPUMEHSIOTCS K
pCHpOI[yKTHBHBIfI IIPUMCHAIOTCSA K | pCIICHUIO KaK TUIIOBBIX,
XapakTep. PELICHHIO TUIOBBIX | TAK M HECTaHAAPTHBIX
HeMoHcTpupyercs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUH yYpOBeHb | JleMOHCTpUpyeTCs HeMoHcTpupyercs
CaMOCTOSITETIbHOCTH JOCTaTOYHBIA YpPOBEHB | BBICOKHI
MPAaKTUYECKOrO HaBBIKA. | CAMOCTOSATENLHOCTH YPOBEHBCAMOCTOSITEIbH
YCTOHYMBOTO OCTH, BBICOKAst
IMPAKTUYCCKOT'0 HaBbIKA. | aJalITUBHOCTH
MIPAKTUYECKOr0 HaBbIKA
Onucanue KpuTepueB OLlEHMBAHUS
OoOyuatomuiics OOyuaromuiics Oobyuarommuiics Oobyuatommuiicst
JEMOHCTPHPYET: JEMOHCTPHPYET: JEMOHCTPHPYET: JEeMOHCTPHPYET:
- CYIIECTBCHHEBIC | - 3HAaHUA | - 3HAHUC U IIOHUMAHUC | - I‘J'Iy6OKI/Ie,
Hp06em)1 B 3HAaHHUAX | TCOPETUIYCCKOTO OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE u
yueOHOro MaTepHaia; MaTepHaa; KOHTPOJIMPYEMOT'O apryMEHTUPOBAHHBIC
- JIONYCKAIOTCS | - HEIOJIHbIE OTBETHl Ha | 0O0beMa NPOrpaMMHOIO | 3HAHMS IMPOrPAMMHOTO
MIPUHOUIINAJIBHBIC OCHOBHBIC BOIIPOCHI, | MaT€puralia, MaTtepuaia,
OowMOKK NIpU OTBETE HAa | OIMOKM B OTBETE, | -  TBEpAbIE  3HAHMS | - TOJHOE IIOHUMAaHHUE
OCHOBHbIE BOIIPOCHI, | HEJOCTATOUHOE TEOPETUYECKOrO CYIIHOCTH U
OTCYTCTBYET 3HAHUC U | IOHMMAHUC CYIIHOCTH | MaTCpHralia. B3anMOCBA3HU
MOHWMaHHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMBIX
MOHATUHN W KaTeTOpUil; | -  HEYBEpEHHBIE U | YCTaHABIWBAaTh U | IPOLIECCOB M SIBIICHUM,
-HCIIOHNMAaHHUEC HETOYHBIE OTBETHI Ha | OOBSICHITH CBA3b | TOYHOC 3HAHUC
CYIITHOCTH JOITOJIHUTCIIBHBIC MMPaKTUKKU W TCOPHUH, | OCHOBHBIX MOHATHUHA B
JIOTIOJTHUTENBHBIX BOIIPOCHI; BBISBIIATD paMKax 00CYyXKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTaTOYHOE | MPOTUBOPEUHS, 3a/laHul;
3aJIaHU; BIIQZICHUE JINTEPATYPOH, | TPOOIEMBI u|- CITIocOOHOCTH
- OTCYTCTBUE YMEHHS | pEKOMEHIOBaHHOMN TEHACHLINU Pa3BUTHUS; yCTaHABIUBATh u
BBITIOJIHSTH IIPOrpaMMoit - IIpaBUJIbHBIE U | OOBSACHITD CBA3b
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MPaKTUYECKUE 3aJaHus, | AUCIUTUINHEI, KOHKPETHEIE, 0e3 | IpaKkTUKH U TCOPHUU;
MIPETyCMOTPECHHBIE - ymenme 0e3 TpyOBIX | TpyOBIX OmuooK, | - JIOTUYECKA
POrpaMMOit 0InO0K pelaTh | OTBETHI Ha | TOCJeIOBaTEIIbHBIC,
JUCITUILTUHBL; MPAKTUYECKUE 3aJaHus, | TOCTABICHHEIC coJiepKaTeNbHbIE,
- OTCYTCTBHE | KOTOpBIE CJIEZTyeT | BOIIPOCHI; KOHKpETHBIE "
TOTOBHOCTH BBITIOTHHTb. - YMEHHEe  pemlarh | NCYEPIBIBAIOIINE
(cocobOHOCTH) K MPaKTUYECKUE 3a/IaHus, | OTBETHI Ha BCE 3aJIaHUA,
JIUCKYCCUH W HU3KYIO KOTOpBIE clenyeT | a TaKKe
CTETIeHh KOHTaKTHOCTH. BEITIOJTHUTE; JIOTIOJTHUTENbHBIE
- BIJAJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATYPOH, MpernoiaBaTes;
PEKOMEHIOBaHHOM - yMeHHe  pemiartb
MPOTPaMMOi MIPaKTHYECKUE 3aaHHNS;
IUCIUIUINHEI, - cBOOOHOE
- HaTM49re COOCTBEHHOH | MCITOIb30BaHUE B
000CHOBaHHOM OTBETaX Ha BOIPOCHI
MTO3UIUH 1o | MaTepuayioB
00Cy)IaeMBIM PEKOMEHTOBAaHHOM
BOIIPOCAM. OCHOBHOM u
Bo3MoxHEBI JIOTIOJIHUTEJILHOM
HE3HAYUTEIbHBIE JIATEPATYPBL.
OTOBOPKH u
HETOYHOCTH B
PACKpPBITUHU OTACIBHBIX
MOJIOXKEHUH BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETAaX.
Ouenka Ouenka Ouenka Ouenka
«HEYJIOBJIETBOPHUTEIb | «YIOBJETBOPHUTEILHO» | «XOPOII0» / «32a4TEHOY «OTJIHYHO» /
HO» /He 3aYTeHO / «3a4TEHO» «324TEHO»
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9. YuebHo-Meroanueckoe u MHGOPMALHOHHOE O0ecnedeHne TUCIUILIMABI (MOLYJIs1)

a) OCHOBHAs JIUTEpaTypa:

1.

[Tonikos, B. A. O6mast xumus / [TonikoB B. A. , ITyzakos C. A. - Mocksa : [DOTAP-Menua,
2010. - 976 c. - ISBN 978-5-9704-1570-2. - Texkcr : anekrponnbiii // DbC "KoHcynbTaHT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970415702.html
Cxusip C.M. OOGmiast, Heopranuueckass 1 OMoHeopraHudeckas XuMus: yueOHoe nocodue ass
By30B/ C.W. Cxisip, B.I'. Jlptok, B.®. Illynerun.— 3-e¢ usn., nepepad. u gomn.— Mocksa:
M3narensctBo FOpaiit, 2020.— 263 c.— (Bwicmiee oOpazoBanue).— — TekcT
anextponHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/455495

AxmeroB H. C. O0mas 1 HeopraHuyeckas XuMus : YUeOHUK Juis By30oB - M. : Beicmias
mkoina, 2002, - 743c.

Epmios, 0. A. O6mas xumusi. buoduzndeckas xumusi. XuMuss OMOTCHHBIX 3JIEMEHTOB B 2
kH. Kanra 1 : yueOnuk ans By3oB / 10. A. Epmos, B. A. Ilonkos, A. C. bepasan. — 10-e
u3a., ucnp. u gom. — MockBa : MzmarensctBo FOpaiit, 2020. — 215 c¢. — (Bsicmiee
obpazoBanme). — ISBN 978-5-9916-8659-4. — Tekcrt : snekrponnsid // DBC HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/452203

Epmos, 10. A. OOmas xumusi. buopusndeckas xumusi. XuMusi OMOT€HHBIX JIEMEHTOB B 2
kH. Knura 2 : yueGnuk ans By3oB / }0. A. Epmios, B. A. Ilonkos, A. C. bepnsaun. — 10-e
u3a., ucnp. u gom. — Mocksa : UznmarensctBo FOpaiit, 2020. — 360 c. — (Bsicuiee
obOpazoBanmue). — ISBN 978-5-9916-8660-0. — Teker : snextponnsiii / 3BC HOpait
[caitT]. — URL.: https://urait.ru/bcode/452204

Epmos, F0. A. OOmas xumus. buodusudeckass xumusa. XuMusi OMOTEHHBIX 3JIEMEHTOB.
yuebnuk ais By3oB / HO. A. Epmos, B. A. Ilonkos, A. C. bepnsua ; non penakiueit FO. A.
EpmoBa. — 10-e u3z., nepepab. u gon. — Mocksa : U3gatensctBo FOpaiit, 2016. — 562 c.
— (bakanaBp. Axanemumueckmii kypc). — ISBN 978-5-9916-4337-5. — Tekcr
anextponnsii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/388811

[TorikoB, B. A. O6mas xumus. buodusmueckas xumusi. XuMusi OMOT€HHBIX JIEMEHTOB /
B.A. Ilonkog, FO.A. Epmos, A.C. bepnsana. - M.: FOpaiir, 2012. - 560 c.

TrokaBkuna H.A., buooprannueckas xumus: yuyeOonuk / TroxaBkuna H.A., baykos 10.1.,
3ypabsu C.32. - M. : [DOTAP-Menua, 2020. - 416 c. - ISBN 978-5-9704-5415-2 - Tekcr :

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

0) AOMOJIHUTEIbHAS JIUTEepaTypa:

OOwrast 1 HeopraHuuyeckas Xumus : YueOHUK Ui cTyaeHToB By30B / M. X. KapanersbsHn ;
M.X. Kapaneresauu, C.H1. [paxun. - M. : Xumus, 2000. - 592c.

Vrait S.A. OOmas u HeopraHuuyeckass XUMHUs: YUeOHUK Uil CTYJEHTOB BY30B, 00ydY. IO
Harp. u crier." Xumust" / 5. A. Yrait. - U3a.2-e,ucnpas. - M. : Beicas mkoina, 2000. - 527c.
JlutBuHoBa, T. H. Xumus ansg MeIuKoB: OHOTEHHBIE SJIEMEHTHI U KOMILIEKCHBIE
COeIMHEeHMS : ydyeOHoe mocodue s OakanaBpuara u cnenuanuteta / T. H. JlutBunosa, H.
K. Beicky6oBa, JI. B. Henamesa ; mog o6meit pegakuueit T. H. JIutBuHOBO#. — 2-€ M31. —
Mocksa : U3znarensctBo FOpaiit, 2019. — 222 ¢. — (bakanasp u crermanuct). — ISBN
978-5-534-10943-6. — Tekct: onektponnsiii // OBbC IOpait [caiit]. — URL:
https://urait.ru/bcode/432463

I'muaka HJL. OGmas xumus : yaeb. nocodbue - Mza.ctep. - M. : KHOPYC, 2013. - 752c.
Komaun A. B. OOmas xumus : ydueOnmk; non pen.B.A.Ilomkora,A.B.Komauna. - M. :
I'DOTAP-Menmna, 2012. - 400c.

Beenenue B anemenTosoruto : yaeoHoe mocooue / U.B. Pagpim, A. Ckansusiii, C.B. HotoBa
u ap. ; 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

rocyaapcTBeHHbIN yHUBepcHuTeT, 2017. — 184 c. : Tabin., ni. — Pexxum qoctymna: mo momucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481792

7. Jlapuues, T.A. I'eoxumusi okpyKkaromend cpezpl: ornopHble KoHCekTsl / T.A. Jlapuues. —
KemepoBo: KemepoBckuii rocynmapcrBeHHbld 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 6ubmmoteka eLibrary.ru» (http://elibrary.ru.)
4. YuusepcanbHas 0a3 manabix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoucyabranT crymenTay. http://www.studentlibrary.ru
6. ObBC «lOpaiiT» - oOpa3oBarenbHas cpesa, BKIIOYAIOUas BUPTYaJbHbIM YMTAJIBHBIA 3ai
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 pacinpocrpansieMoro nporpaMmmMmHoOro
06ecneqennﬂ, B TOM YHUCJIC€ OTCYECCTBCHHOI'0 MIPOMU3BOACTBA

Ne ni/m HaumenoBanue Ne forosopa (JinMueH3us)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2.

04.2016 1.

AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpamMmHoe obecrieuenne | 14.03.2019 r, npoena o 2021 r.

KasperksyTotalSecurity

[Tporpamma ans 9BM «bank | Pazpabotka cory CBuuerenscTBo 0
4 BOIIPOCOB JIJIsl KOHTPOJIS TOCY/IApCTBEHHOW PETHCTPAIlii  TPOTPaMMBI IS

' 3HAHUID) OBM Ne2015611829 ot 06.02.2015 r. (OeccpouHo)

CiscoWebex- Cucrema | OOO AiicreknoroBop Ne J183-2020 ot 10.08.2020-
5. IPOBE/ICHUS] BEOMHAPOB. 10.08.2021 r.

Cucrema noucka TeKCToBbIX | Ne795  or  26.12.2020  (medicTBUTENEH 110
6. 3aMMCTBOBaHUMN 30.12.20211) ¢ 3AO «Antu-Ilnaruar»

«Antunnaruar.BY3»

[Mporpammuoe ob6ecneyenne | CBOOOAHOE MporpaMmHOe odecedenne(6eccpouHo)

TUIS pEeIaKTHPOBAHUS
7. xumuyeckux  Gopmya  Isis

Draw

Cucrema tectupoBaHus | Ne468 or  03.12.2013 2001 CyHratynuH
8. Sunrav WEB Class P.T.(GeccpouHo)
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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/

DnexTpoHHas 6uOIMoTeKa
1. JFCCepTaluy U aBTopedeparon
PI'b(OB/] PI'B)

https://dvs.rsl.ru

TpeOyercs peructpaius B OMOIHOTEKE
cory

OBC"YHuBepcuTerckas OuOIMOTEKA
2. ONLINE"

https://biblioclub.ru
Tpebyercs peructpanusi B OuOIHMOTEKE
cory

9BC «Hayunas anektpoHHast | http://elibrary.ru.
3. oubnuoteka eLibrary.ru» TpeOyercss peructpamuss B OuOIHOTEKE
cory
VYuuBepcanpHas 06a3 ganueix East | https://dlib.eastview.com
. View
4 Jlorun: Khetagurov; ITapons: Khetagurov
ObC  «Koncymprant  crydeHrtay | http://www.studentlibrary.ru
CryneHueckas anekTpoHHast | TpeOyercss perucrpanuss B OuOIMOTEKE
5 oubnmoreka mo wmeaumuHcKoMy u | COI'Y
' (dapmaiieBTHUECKOMY 00Opa30BaHHUIO,
a TaKXE 10 €CTECTBEHHBIM U TOYHBIM
HAYKaM B IICJIOM.
OBbC «lOpaiit» - obpa3oBarenbHas | WWw.biblio-online.ru
cpena, BKIIOUarolias BHPTyalbHBIN | Tpebyercss perucTpanus B OuOIMOTEKE

yuTATBHBIA  3a1  y4eOnmkoB u | COI'Y
6 y4eOHBIX TMOCOOUH OT aBTOPOB U3
BeAymmx By3oB Poccum mo Bcem

HaIpaBJICHHUAM U CIICHHUAJIIBHOCTAM

I') MeTOANYECKHE YKA3aHUs, pa3padoTaHHble cocTaBuTeassMH Padoueil nporpaMmai.
1. Kyb6anosa J.M. Xumus GuOreHHBIX 31€MEHTOB. YueOHoe mocobue.- BnannkaBkas:
DI'BOY BO «COI'Y nm. K.JI. Xeraryposa», 2017, 160 c.
2. HeénoBa O.B., Ky6amoBa JILM. Xumuss KOOPAMHAIIMOHHBIX COCIUHEHUH.
[DnekTpoHHbIH pecypc]: yueObHoe mocooue/ Caparos: At [Iu Op Menua, 2017.— 75
c.— Pexum nocryma: http://www.iprbookshop.ru/73347.html .— SBC «IPRbooks».

10. MarepuanbHO-TeXHHYeCKoe o0ecnedeHue U CUMIIMHBI (MOLYJI51)

Y4eOHble ayIMTOPHHU AJIs1 IPOBEACHUS 3AHATHI JEKIIMOHHOI0 THUIIA, CECMMHAPCKOI0 THIIA,
rPYNNoOBbIX M HHAMBHAYAJIbHBIX KOHCYJbTAIHI, TEKYIIEro KOHTPOJSA M NPOMEXKYTOYHOM
aTTecTalMU, a TAKKe CAMOCTOATEJbHOH PadoThl 00yYAKIIMXCH: MPENOJaBATEIbCKUI CTOJI,
CTYJI, CTOJIBI U CTYJIbA Ui 00y4daromuxcs, kapeapa, KiaccHas J0CKa.

O6opynoBaHue: MyIbTUMEIUIHBIA KOMIUIEKC (MPOEKTOp, OJKpaH), HOYTOYK, KOJIIOHKH C
MPOrpaMMHBIM OOECIi€YeHHEM, BBIXOJOM B ceTh VIHTEpHET M JAOCTYNIOM B 3JIEKTPOHHYIO
uH(pOpMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y
[Mporpammuoe obecnieuenne Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; nemoHcTpanMOHHBIE U Y4eOHO-HArISAHbIE TOCOOUS (BUACOMPE3CHTALIHS).

Jlaboparopusi aHAIMTHYECKON XUMHUHU ¥ (PU3MKO-XUMHUYECKMX METOJ0B aHAIU3A s
NpoOBeJAeHUs] 3aHATHH CEMHUHAPCKOr0 THUNA, JA0OpPATOPHBLIX 3aHATHH, KYPCOBOIro
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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=
http://www.iprbookshop.ru/73347.html

NMPOEKTHPOBAHMS (BBINOJHEHUSI KYPCOBBIX PpaldoT), TIPyNNOBBIX H HHIANBHAYAJIbHBIX
KOHCYJIbTALMH, 4 TAK)KE CAMOCTOATEIHLHONH PadoThl 00y4alOIIUXCA: TPENOJaBATEIbCKUI CTOJ,
CTYJI, CTOJIBI U CTYJbSI JUIsl 00yYaroIUXCsl, Ta0OpaTOpHbIE CTOJBI, KIIACCHAS JOCKA.

Obopyoosanue: MynbTuMeauitHbIii ipoekTop ¢ 3kpanHoM OPTOMA projector DX 327 u Dkpan
View Star 75"- 1 mrt. Kommsrotrep PDC-E2160/1024MB/80GB HDD + Monutop Benq TFT 17" FP
71G — 1 .

Ilpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpammuoe
obecrieucHre JUIs peaakTHpoBaHus xumudeckux (opmya Isis Draw (becrumataoe I10);
KoHCynbTaHT IIII0C; IEMOHCTPAIMOHHBIE U y4eOHO-HATIISAHbIE TOCOONs (BHICOIIPE3CHTALTHS).
Jlabopamoprnoe obopyodosanue: BoiTsxHo# mkad- 1 mrt. AkBaaucTuisaTop «129-25»- 1 mr. Becsl
anamutrueckue «SHINKO HT 84 CE» - 2 mt. Hedenomerp «HOM»-1 mt. [leus mydensuas «[IM-
8» - 1 mt. biok aBTomarnueckoro TutpoBanus «bAT»-1 mr. Kongykromerp «Oxcnept -002-6H» -
lmr. pH-merp-muummBonbT™MeTp «pH-150MW»-2 mt. Jlabopatopusiii nonomep «M-510»-1 mT.
Pedppakromerp «P®-454» - lmr. Memanka marautHas «I[19-6110» ¢ momorpeBoM-2 ImT.
Crnektpoporomerp «II3-5400YD»-1 mr. Dotomerp dorosnexrpuueckuii «KDOK-2»-1 .
®oromerp dorornekrpudeckuii «KDOK-3»- 1 mr. Mukpockon 6uHokymsapHsiid "Mukmen-1"- 1 mr.
Becer naboparopubie anmekrponnbie «EK-300» - 1 mT. Anaimsarop «@mroopar 02-2My» - 1 mT
Lentpudyra «OIMH -3» — 1 wr. bans Boasuas- 1 mt. Becol mabopatopubie nperusnonnbie «ET-
300» -1 mT. Hkad cymmmeablii «SNOLY» -1 mr. MukponundoBansHbeiii ctanok-1 mr. CereBoit
BCTpsixuBaredab- 1 mT. Mukpockon meramiorpapuyeckuii- 1 mr. Mukpockon MPG-5- 1 mr.
Muxkpockon «[1OJIAM»- 1 mr. Iorermmomerp P-307- 1 mt. Becst «CAS»- 1 mt. Tepmocrar
TC/120 CITY- 1 wr. LHenrpudyra OITH -3- 1 mr.

JlabopaTopumn: KOMINbIOTEpHbIe KJacchl /Jsl TPOBeJeHUS] TeKylero KOHTPOJIs M

NMPOMEKYTOYHOM aTTECTAMH, a4 TAKKE CAMOCTOATEIbHOM PadoThl 00Yy4YAKOIIHUXCH:
NPENoIaBaTeILCKUI CTOJ, CTYJ, CTOJIBI M CTYJIbS ISl 0Oydaronmxcs, kadeapa, KiraccHast JOCKa.
Obopyoosanue: KommnploTepbl [Uisi KOMIBIOTEPHOTO KJacca B KOMIUIEKTE - C MPOrpaMMHBIM
o0Oecrie4eHreM, BBIXOJIOM B ceTb VIHTEpHET U JOCTYNOM B 3JEKTPOHHYIO HH(POPMAIMOHHO-
oOpasoBatensHyto cpeny COI'Y; ucrounuku OecrniepeOoifHoro nuranus, Ippon, KoMMmyTaTop JUIs
knacca D-Link DGS-10240, untepaktuBHas gocka 78 (1702070/15112/11344/2+ npoextop Beno
MX503.
IIpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe
oOecrieyeHne [uId peAakTHUpoBaHUs xumudeckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; Cucrema mOHMCKa TEKCTOBBIX 3aUMCTBOBaHUM «AHTHUIIIarnar BY3y;
[Tporpamma it OBM  «bank BompocoB st KOHTpoissi 3HaHuiy»; [apant; Cisco Webex;
JIEMOHCTpAIIMOHHBIE U y4€OHO-HATJISAHbIE TOCOOUS (BUICONIPE3ECHTALIMS).

bubiaunorexka, B TOM 4YHCJIe YUTAJbHBINA 3aJ: CTONBI W CTYdbs Ul OOyyarommxcs,
KOMIIBIOTEPHl B KOMIUIEKTE - C IPOrpaMMHBIM OO€CHe4YeHHEM, BBIXOJOM B ceTb MHTepHeT u
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBareibHyto cpeny COI'Y.

IIpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koncynpsrant moc; ['apant; Cisco Webex;

OBbC"YnuBepcurerckas oubnmmoreka ONLINE" https://biblioclub.ru

OBbC «KoncynbTaHT cTyaeHTa»  http://www.studentlibrary.ru

3bC «Opaiit» www.biblio-online.ru
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