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1. Crpykrypa U 0011as1 TPYA0EMKOCTb AU CHUIIUHbI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yaca (3 3a4eTHbIE € IMHUITBI)

Ounas popma oOyueHus
Kypc 2
Cemectp 4
Jlexuuu 36
[IpakTrdaeckue (ceMUHAPCKUE) 3aHATHS 36
JlaGopaTtopHble 3aHATUSL -
Koncynpranun -
Htoro aynuTopHbIX 3aHATUI 72
CamocrositenpHas pabora 36
Kypcosas pabora -
dopma KOHTPOJIS 3auér, 4 ceMm.
DK3aMeH -
3auer -
OO611ee KOJIMYECTBO YaCoB 108 (3 3.e.)

2. Ileam ocBoeHMsI AUCUUNIMHBI
HenssMmu ocBoeHUs: AUCUUIUIMHBL (MOIyJsi) XUMHS OUOT€HHBIX JJIEMEHTOB B COOTBETCTBUHU C
npodeccHOHATLHBIME CTaHIAPTaAMHU:

— 01.001 TIIpodeccuonanbubiii cranmapt «llemaror (memarormdeckas JeATEIbHOCT, B cdepe
JIOIIKOJILHOTO, HAYaJlbHOTO OOIIEro, OCHOBHOTO oOOIEero, cpemHero oomero o0pa3oBaHus)
(BocmHTaTeNb, YUUTENb)», YTBEP)KICHHBIN NMpuKkazoM MUHHMCTEpCTBA TPyAa U COLMAIBLHON 3alllUThI
Poccuiickoit ®@enepanun ot 18 okta0ps 2013 r. Ne 544u (3apeructpupoBaH MHHHCTEPCTBOM
toctuiu Poccuiickoii @eneparun 6 nexadps 2013 r., peructpannonssiii Ne 30550);

— 40.011 ITpodeccuonanbupiii crannapT «CrnenuagucT MO HAyYHO-HCCIIENOBATEIBCKUM U OIBITHO-
KOHCTPYKTOPCKUM pa3paboTKam», YTBEPXKAECHHBIH MpHKa3oM MHHHCTEpCTBa TpyJa U COLMAIBHOMN
3amuThl Poccuiickoit ®@enepanuu ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBaH MHUHHCTEPCTBOM
toctuimu Poccuiickoit @eneparun 21 mapra 2014 r., peructpanuonnsiii Ne 31692).

SIBJISIIOTCSL

— Cucremaru3zanus 3HaHMM OOy4aroIMXCs MO OCHOBAaM HEOPraHMYECKOH XUMHM OMOTE€HHBIX
3JIEMEHTOB, PAAMOHYKIUAOB, KOTOKCHMKAHTOB M MX JMHAMUKU B OOBEKTaX OKpY’Karollen
cpensl;

— @opMHUpOBaHME CHUCTEMHBIX 3HAaHMA Ui TOHMMAHHUS OCHOBHBIX 3aKOHOMEPHOCTEH
B3aMMOCBSI3M MEXJy CTPOCHHEM U XUMHUYECKUMH CBOWCTBAMH BEIIECTBAa, MPOTEKAHUS
XUMAYECKHX pEaKIUi, CTPYKTYpOH XHMHYECKHX COCIMHEHHH W WX OHOJIOTHYECKUM
3HAa4YCHUEM;

— TIporHozupoBanue OHOJOTHUYECKOW POJIH, JIEYEOHOTO JACUCTBUS XUMHUECKUX AJIIEMEHTOB U HX
COCMHEHUH, UCXONs M3 CIeNU(PUKU CTPOSHHS W MEXaHW3Ma B3aMMOJCHCTBHS C JKUBBIMU
cybcTparamy;

— Pacmmpenne u yriyOneHue 3HaHUH OOYYArOMIUXCS O PONM XHMHUYECKHX JJIEMEHTOB M WX
COCIMHEHUI B JKW3HEACATEIBHOCTH OpPTraHM3Ma, O BaXHEHIINX XMMHUYECKHX IMPEBpAIICHUSIX,
JIeKAIIUX B OCHOBE MeTa0O0IM3Ma, O MPUMEHEHUHN B MEAULIMHE HEKOTOPHIX HEOPTaHUUECKUX U
OpPTaHUYECKUX BEIIECTB;

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



— ®@opmupoBaHHe y OO0yYalOImUXCd YMEHMH UM  HAaBBIKOB  OCYIIECTBICHHS  Y4eOHO-
MO3HABATEIBHON U POPECCUOHATBHOM NeATETLHOCTH;

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

3. Mecro nucuumiauabl B cTpykrype OITIOII 6akanaBpuata o Hanpasienuro 04.03.01 Xumus.

Jucunmmna Xumust OMOTEHHBIX 3J€MEHTOB OTHOCHTCA K 4YacTH, (pOpMHUpYEeMOH ydaCTHHKAMU
oOpa3oBarenbHbIX OTHOmEHUH brmoka 1. ductumiumael (MOAynaH) y4eOHOrO TIUIaHA MOATOTOBKH
OakanaBpoB o HanpasneHuto 04.03.01 Xumwusi, umeeT uaekc B yueOHoM 1miane b1.B.08.

Jns w3ydeHHss TUCHMIUIMHBI HEOOXOIMMBI 3HAHWS, YMEHHS W KOMIIETEHIIMH, IOJY4YEeHHBIC
CTYJIGHTaMM TP H3YYEHUH Kypca XUMHH, OUOJOTMHM INpH CpeAHEeM oOmeM oOpa30BaHUM, a TaKXKe
micuuiuinH «Heopranndeckas Xumusy, «AHaJIUTHYECKash XUMUs», «Marematukay, «HpopmaTukay,
«®Du3nkay y4eOHOro IUIaHa MOArOTOBKH OakanaBpoB o HarpasieHuto 04.03.01 Xumusi.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM 00yUYarOIIUXCSL:

JUis  ocBOeHUs  JaHHOM  JUCLMIUIMHBI ~ HEOOXOIUMO  BIIAJICHHE  MpeJBapHTeJbHBIMH
KOMIIeTEeHIUSIMU, IPUOOPETEHHBIMU B PE3YJbTATE OCBOCHUS IMPENLIECTBYIOIIUX JUCHUILUIUH Y4eOHOro
IJIaHa MoAroToBKU OakanaBpa mo HamparieHuto 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;
«Mudpopmarukay - YK-1; OIIK-3; «dusuka» - YK-1; OIIK-3; OIIK-4):

YK-1. CnocobeH ocylIecTBIATh NOUCK, KPUTHUYECKUH aHAIW3 M CUHTE3 MH(POPMALUH, NPUMEHATh
CUCTEMHBIN MOJXOA JUIsl pEIIEHUs TOCTAaBJIEHHBIX 3aay;

YK-2. CnocoOeH omnpenensaTs Kpyr 3a/lad B paMKax IMOCTAaBJICHHOM L€ W BbIOUpATh ONTHMAlIbHbIE
CHOCOOBI HX pelIeHHs, MCXO0Ad W3 JEHCTBYIOIIMX IPaBOBBIX HOPM, MMEIOIIUXCS PECYPCOB U
OTpaHUYCHUN;

YK-4. Cnoco0OeH ocymiecTBIsATh JI€I0BYI0O KOMMYHMKAIIMIO B YCTHOM M NUCbMEHHOM (opMax Ha
rocyJapcTBEeHHOM s3bike Poccuiickoii denepaniun 1 ”HOCTpaHHOM(BIX) sI3bIKe(aX);

OIIK-1 CnocobeH aHanu3MpOBaTh U MHTEPIPETUPOBATh PE3YJIbTAaThl XMMUYECKHX SKCIEPUMEHTOB,
Ha0JII0/IeHNH U U3MEPEHUI;

OIIK-2 Cnoco0eH NpoBOAMTH € COOJIIOJEHMEM HOPM TEXHHUKHM O€30MacHOCTH XUMHUYECKHUIl
SKCIIEPUMEHT, BKJIOYas CHUHTE3, aHAJIW3, U3YYE€HHUE CTPYKTYphl U CBOWCTB BEILIECTB M MaTEpUasIOB,
HCCIIEIOBAHME NIPOLIECCOB C UX YYACTHEM;

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

OIIK-4 CnocoOeHn maHupoBaTh pabOThl XHMMHUYECKOW HaANpaBlIEHHOCTH, oOpalaTeiBaTh U
MHTEPIPETUPOBATH NOJYyUYEHHBIE PE3YIBTAThI C UCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
HAaBbIKOB PELICHHS] MATEMaTHYECKUX U (U3NYECKUX 3a/1aY;

OIIK-5 CnocobeH HCMoIb30BaTh CYLIECTBYIOIIKME MPOrPaMMHbBIE MPOAYKTHl M WH(OpMaIOHHBIE
0a3pl TaHHBIX JUISI peLIeHUs 3aa4 MpodecCHOHATbHON JIEATEIbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMit
MH(POPMAIMOHHOM 0€30MacHOCTH;

OIIK-6 CriocoOeH TpeAcTaBiIsITh PE3ylbTaThl CBOCH padOThI B YCTHOH M TMHCHhMEHHOH (opme B
COOTBETCTBUH C HOPMAaMHU U MpaBUJIaMH, IPUHATHIMU B IPO(EeCCHOHAIBHOM COOOIIECTBE;

Jl51s ocBOCHUS JTaHHOW y4eOHOW AUCIUIIINHBI CTYACHT JOJIKEH

3HaTh:
- IOHSATHS U 3aKOHBI OOIEN XUMHHU;
- KJIaCChl HEOPTaHUYECKUX COSAMHEHUHN, METOIBI X TTOTYYCHHUSI U XHUMHUYECKUE CBOMCTBA;
- 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB.

YmMerh:



- MOJTB30BaThCsI TabuIelk MeneneeBa, TaOIUIIEH PACTBOPUMOCTH | PSAOM HAPSHKEHUN METAIUIOB;
- COCTaBJISATh AJIEKTPOHHBIC (DOPMYJIIBI AaTOMOB U CTPYKTYpPHBIE (POPMYIIBI MOJICKYIT,
- COCTaBIIATH (DOPMYITBI BEIIECTB U yPABHEHUSI XUMHUYECKUX PEAKIINN;
- TOJB30BaThCsl 0a30l MaHHBIX IO TEPMOAMHAMUYCCKHUM, CTPYKTYPHBIM M (U3HUYECKUM CBOHCTBAM
BCIIIECTB;
- OLICHUBATh BO3MOKHOCTh TPOTEKAHUS XMMHUYECKOM pEeaKIIvH.
Baaners.
- METOJaMHU MPOCTEUINX XHMHYECKUX PACUETOB C HCIMOJb30BAHUEM TEPMOJUHAMUYECKUX JIaHHBIX,
Pa3IUYHBIX CHOCOOOB BBHIPAXCHUS KOHIICHTPAIMH PAcTBOpPA, KOHCTAHT XUMHUYECKOTO PAaBHOBECUS U
CKOpPOCTH XMMHYECKON PEaKInu;
- OCHOBHBIMU CTIIOCOOaMU TIPOBEICHUS M OMUCAHHSI XUMHUYECKOTO IKCIIEPUMEHTA.

JlaHHas JUCHMILUTMHA HMEET JIOTUYECKYI0 M COJIEPIKATEIbHO-METOJAMYECKYI0 B3aUMOCBS3b C
MOCIICAYIOMUMHU JUCIHUILIMHAMU M TIPAaKTHKaMH Y4eOHOTO IUTaHa, I KOTOPBIX OCBOCHHE JTaHHOU
JMCHIUTUIMHBI HEOOXOIMMO KaK MPE/IIeCTBYIOICE, 8 UMEHHO:

Oprannueckasi XUMHS

XUMHUYECKUE OCHOBBI OMOJIOTHUYECKUX TIPOIIECCOB

BricOKOMONEKYIIIpHBIEC COSTUHEHUS

[lenarornyeckasi MpaKTHKA.

[Ipu OCBOCHHUHU TAHHOM IUCIUILIHHBI 00YYaIONIMIACS CMOXKET MPOJAEMOHCTPHPOBATH (YACTHYIHO)
cienyoire 0000meHHbie TpyaAoBble GpyHkuu (OTD) u Tpynosbie pynkuuu (TD):

Kon u naumenoBanue O60011IeHHBIE TPYAOBbIC (GYHKITUH TpynoBele GpyHKINU
npodeccnoHaIbHOTO
cTaHAapTa Kox HaumenoBanue HaunmenoBanue Kon
01.001 Ilemaror A [legarornyeckas O6menenarornyeckas ¢pynkims. | A/01.6
(memarornyeckas JEATeNLHOCTB T10 OO0yueHnne
JeATeIbHOCTH B cepe MPOEKTUPOBAHHIO U
JIOUIKOJIBHOTO, HAYaIIbHOTO peanuzanuu
00111eT0, OCHOBHOTO o0Opa3oBaTeabHOIo Ipoliecca
o011ero, cpeHero oomero B 00pa3oBaTeNbHBIX
o0pa3zoBaHms) OpTaHu3alHAX JOUIKOJIBHOTO,
(BocriuTaTenpb, yUUTENb) HA4aIbHOTO OOIIETo,
OCHOBHOTO OOILIETO, CPEIHETO
o01mero oopa3zoBaHus
40.011 A | IlpoBenenue HayuHO- Ocy1iecTBiIeHHE TPOBEIECHUS A/01.5
[IpodeccrnonanbubIit HCCIIEIOBATENbCKUX U pabot no obpaboTke u
crangapt «Crnenraiuct ONBITHO-KOHCTPYKTOPCKUX | aHAJIM3y HAYYHO-TEXHUYECKOU
110 HAY4HO- pa3paboTOK MO OTACIBbHBIM | HH(GOPMAIUH U PE3yIbTaTOB
HCCIIEI0BATENBCKUM U paszaenam TeMbI HCCIIEIOBAHU I
ONBITHO-
KOHCTPYKTOPCKHUM
pazpaboTKaM»

4. TpebGoBanus K pe3y/ibTaTaM 0CBOCHHS JUCHMILIMHBI (KOMIIETEHIIMH 00Yy4aI0Ierocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHHS JUCHUIIIMHBI(MOLYJI51)

[Tpornecc n3yyeHHs QUCUUIUIMHBI HAPaBJIeH Ha (popMUpPOBAHHE CIEAYIOUIMX KOMIETCHIUH:
IIpodeccnonanbubie komnerenuun (IK):




Crnioco0eH HcIonb30BaTh 3HAHUSI O CTPOCHUHU BEIIECTBA, IPUPOJIE XMUMHUUYECKOM CBSI3U M CBOMCTBAaX
Pa3IMYHBIX KIACCOB XUMHMYECKHMX DJIEMEHTOB, BELIECTB M MAaTEPHUAJOB JUIS IOHMMaHUS MEXaHU3Ma
XUMUYECKHUX PEAKLUH, NPOUCXOJAUIMX B TEXHOJOTMYECKHUX MPOLECCaX U OKPYXKAIOLIEM MHUPE, a TAKKE
€CTECTBCHHOHAYYHbIC 3HAHUS JJIsI PEIICHHUs 3aa4 mpodeccuonanbHoi aesrensHocty (I[1K-1).

Koa 1 HanMeHOBaHMe HHAUKATOPA A0CTHKEHH NPO(PECCHOHAIBHOM KOMIIETEHIMH
IK-1.1. I/ICHOJ'II)SyCT 3HaHHUA O CTPOCHUH BEIICCTBA, IPpHUPOIC XUMHYECKOM CBSI3U U CBOMCTBAX PAa3JIMYHBIX KJIACCOB
XUMHYCCKHUX 3JIEMCHTOB, BEIIECTB U MAaTCPHUATIOB JJI1 IOHUMaHUA MEXaHN3Ma XUMHUYCCKUX peaKuHﬁ,
MMPOUCXOAAIINX B TEXHOJOTMICCKUX MTPOLECCAX U OKPYIKAIOIIEM MHUPE,
MK-1.2. [IporHO3upyeT CBOWCTBA XMMUYECKUX COCAMHEHUN 1 MAaTepHalioB Ha OCHOBE JaHHBIX 00 MX CBOMCTBaX U
XUMUYCCKOM CTPOCHUU,
IIK-1.3. Hcmome3yeT COBpEMEHHBIE TEOPETHYECKHME MPEACTABICHUS XUMHYECKOM HayKH W
€CTECTBEHHOHAYYHbIE 3HaHUS B CBOEH NMPO(PECCHOHANBHON NeSTEIbHOCTH.

B pe3ynbrate 0cBOSHUS AUCHUTUIHHBI 00 yYaIOIIHIICS TOJIKEH:

3HaTh!

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

® OCHOBBI (hyHIAMEHTAJIBHBIX PA3JeNIOB XUMHH MPUMEHHUTEIHHO K XUMHUH OHMOTCHHBIX JIEMEHTOB
(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 SHAOTEHHBIX M 3K30I€HHBIX MPOLECCOB B Pa3JIMYHBIX
o0BekTax okpyxatouieit cpeast (I1K-1);

® OCHOBHbIE (OpPMBI TpaHC(HOPMALUKM XMMHUYECKUX BELIECTB M MEXaHU3Mbl (PU3MKO-XUMHUYECKHX
MIPOLIECCOB, TMPOTEKAIOMIUX B OOBEKTaX OKpYyKaoLled Cpeapl, 0a3upyrOIIMUXCS Ha OCHOBHBIX
3akonax xumuu (ITK-1);

® COCTaB M CBOWMCTBA XUMHUYECKHUX BEIIECTB, BXOJAINX B opranu3M yenoseka (I1K-1);

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

®  (pU3MOTOTMYECKYIO U MATOJOTUYECKYIO POJIb XMMHUECKUX 3JIEMEHTOB B *UBOM opranusme (I1K-1).

Ymersn:

® HCMOJIb30BAaTh OCHOBHBIE 3aKOHBI U MOJIOKEHUS XUMHHM U TTOHUMaHUS MEXaHU3Ma XUMHUYECKUX
peaxiuii, Ipoucxoasuux B okpyxatoriem mupe (TTK-1);

® TIPOTHO3UPOBATH OWOTEHHBIE CBOWCTBA XMMHYECKHUX DJIEMEHTOB M MX COCIUHEHHH Ha OCHOBE
JaHHBIX 00 MX CBOWCTBAax M XumuueckoM crpoenuu (I1K-1);

® [IPUMEHSTHh TEOPETUUYECKHE 3HAHU JUIS pellieHUst KOHKpETHBIX 3a1au B xumuu ([1K-1);

® OINEpHPOBATH OCHOBHBIMH MOHATHUAMHU — OMOT€HHOCTh 3JIEMEHTOB, Onocdepa, Hoocdepa, Makpo-,
MHUKPO- U YIBTPAaMHUKPOIEMEHTHI, POJIb JKUBOTO BEIIECTBA B T'€OJIOTMYECKON HCTOPHM 3eMIIH,
MUTpaIys BEMIECTB, OMOTeOXMMUYECKHE (YHKIIMU JKABOTO BEUIECTBA, BIUSHUE T€OXMMHUYECKOH
CpeAbl Ha pa3BUTHE W XMMUYECKMH COCTaB pPACTeHHUH, OMOT€OXMMHYECKHE POJb XUMHUYECKUX
anemenToB (ITK-1);

® COCTaBJIATH CXEMBl OCHOBHBIX KPYTrOBOPOTOB OHMOTEHHBIX 3JIEMEHTOB B MPUPOJE, 00OCHOBBIBATH
POJIb KaXKA0TO B COXPAaHEHUH MPUPOJHOTO PABHOBECHS, AHATU3UPOBATH MPUUYMUHBI U MTOCIEICTBUS
ero Hapymenus ([1K-1;

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

e OOBACHATH, CBOMCTBA W OCOOEHHOCTH XMMHMUYECKHUX DIIEMEHTOB, KOTOpBIE SBIISIOTCS
OTBETCTBEHHBIMH 32 DAa3JIUYHYI0 pacCHpOCTPAaHEHHOCTh HMX B JKHUBBIX OpraHU3Max, 4TO
ompenenseT cnenuuIecKyr posib AJIEMEHTOB B Onosorndeckux cucremax (I1K-1);



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

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

Baanern:

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

OCHOBaMH TEOPUHU XUMUHU OnoreHHbIX nemeHToB (I1K-1);

METOJIOM CHUCTEMATH3aIlii CBEICHUH O OHMOTCHHBIX U TOKCHYECKUX CBONCTBAX XHMHYECKHUX
3JIEMEHTOB M MX COSAMHEHUIN Ha ocHOBe llepmoamueckoi cucremsl anemeHToB [[.M. MenneneeBa
(IIK-1);

OCHOBAaMH TEOPHUM XUMHUU OHUOTCHHBIX DSJIEMEHTOB; HAaBbIKAMU PEIICHUS KOHKPETHBIX
TEOPETHYECKUX U OKCICPUMEHTAIBHBIX 3aJlay, HABBIKAMH BBISIBIICHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM OJJIGKTPOHHBIX O000JIOYEK aTOMOB M (DU3MUECKUMU M XHUMHUYECKUMU CBOWMCTBAMU
AJIEMEHTOB M UX COCTUHEHUH, UMeromux Ouorennyro poisb (I1K-1).

OOmuM cpeicTBOM KOHTPOJIsL SIBJISIETCS BBEICHHAs B YHUBEpPCUTETE OalIbHO-PEHTHUHIOBAs

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

HpI/I IMPOBCACHUU y‘Ie6HLIX 3aHATHH 00ecIeynBaeTCs pa3BUTHUC Yy 06y11a101111/1xc;1 HAaBBIKOB

KOMaHHHOﬁ pa6OTBI, MEXJIUYHOCTHOM KOMMYHUKAIIUU, ITIPUHATUSA pemeHI/Iﬁ, JIMACPCKUX KAYCCTB.

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

MaTepurajibl Ha OCHOBC PE3YJIbTATOB HAYYHBIX PICCJ'IGI[OB&HI/IIZ, B TOM YHCJIC C YUCTOM PCTHOHAJIIBHBIX

0COOEHHOCTEN NpodeccuoHaNbHOMN 1eATEeIbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.



5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘lGCKaH KapTra THCHUIIIMHBI

Tabnuna 5.1
Ho
Me HaumenoBanue Tem (Bonpocos), 3anaTus CaMOCTOSTeILHASE DAGOTA CTVICHTOB KosmuecTso
p HM3y4aeMbIX 110 JAHHOM JMCUUILTHHE p ya 0a10B JIutep
He DopMBI KOHTPOJISI atypa
ne Jexkn | Ipakr .
. Copnep:xanue Yacel min max
1 BBegenne B XMMHI0O OMOIe€HHBIX | 2 2 buoreoxmmuueckue MPOBUHLIUU. | 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
Broreoxnmnaeckue MPOBUHIINY. 3JIEMEHTBHI. (MynpTHMEIMA
XUMHYECKHE 3JIEMEHTHl B Treoctepe TIPe3eHTalHs)
ouocdepe.
2 | Knaccuduxanus XUMUYECKUX | 2 2 OOmrast XapaKTEPUCTHKA S-3JIEMEHTOB U UX | 2 KomnokBuywm; 0 25 [1-5]
aneMenToB. OOLas XapaKTEpUCTUKA S- coequHeHuil. OOmas XapakTepuUCTHKa - MHCbMEHHBIE JIOMalTHHUE
NIEMEHTOB M WX coeauHeHu. OO6mas JNIEMEHTOB W WX coeauHeHui. OOmas 3a1aHuA (KOHCIEKT),
XapaKTepUCTHKA p- JJIEMEHTOB U HUX XapakTepucTuka  d-3JJeMEHTOB M HX pedepat
coenuHenuit. O0mas xapakrepuctuka d- COEMHEHUI. (MynpTHMenna
JIEMEHTOB M UX COCAMHEHHI. Ipe3eHTanus)
3 | PacnpocTpaneHHOCTH 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  IIEMEHTOB B 3aBUCHMOCTH OT 6y0xam MIEpHOANIECKON CHCTEMBI 3a7aHust (KOHCIIEKT),
nosioxkeHus: B Ilepuoanueckoil cucreme .M. Menneneesa. Tonorpadust BaxxHEHIITHX pedepat
anemenToB J|.11.Menneneesa. OMOTEHHBIX  3JEMEHTOB B  OpraHH3Me (MynpTHMETMA
YeJIoBeKa. Buonorugeckas poIb TIPe3eHTalHs)
XUMHYECKHX 3JIEMEHTOB B OpTaHU3ME.
4 s-Jnementsl IA rpynmnbl. Xumudeckue | 2 2 Bonopon. Bona Kak BakHelee | 2 Konnoxsuywm; 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),
MEIUIITHE. W anuporeHHas BOjAa, IMONy4YeHHWE U pedepat
npuMeHeHre. [IpuponHsle 1 MUHEpalbHBIE (MynpTHMenna
BOJBI. MIpe3eHTAIHA)
S-anemMeHTel [A  rpynmel — MeTalbL
Honodopsl M HX poib B MeMOpaHHOM
HNEepeHOCce Kallusl U HaTpHsl.
5 s-Jaementsl IIA rpynnsl. Xumuueckue | 2 2 HMoHBI IIETOYHBIX M IIEJIOYHO3EMEILHBIX | 2 Komnoksuywm; 0 25 [1-5]




CBOHCTBa, OHONOrMYecKas poib 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). TIPE3CHTAIHS)
p-JJ1eMeHThI IIIA rpynmbl. Bop. bopHslii anruapua u 00pHAs KHUCIOTa, Komnoxsuywm; 2,5 [1-6]
XUMHYECKHE CBOWCTBA, OMOIOTHYECKAS paBHOBeCHE B BOJTHOM pacTtBope. MTICEMECHHBIE JIOMAITHHE
poJIb U NPUMEHEHUE UX COCAVHCHUU B Terpabopat HaTpus. buonornveckas poiss 3a1aHus (KOHCIEKT),
MEIUIIHE. oopa. pedepat
AOMUHUH. Pa3zHoBUgHOCTH  OKCcHAa (MynpTUMenHa
amoMuHus. IlpuMmeHeHHe B MeEAUIUHE. Hpe3eHTaLus)
AmdoTepHOCTh THUIPOKCHIA. AJFOMHHATHI
KBacupl.  PHU3MKO-XMMHUYECKHE  OCHOBBI
MPUMEHEHNUS ATFOMUHHS B MEANIIMHE.
p-DJIeMeHThI IVA Tpynbl. VYranepoa. AKTHBHPOBaHHBIA Yroyb  Kak Komnoksuywm; 25 [3-8]

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

ancopbent. Coenunenust yraepoaa (Il).
Coenunenus yraepoza (1V).
Buonornyeckas poJib yriaeposa.
XUMHYECKAE  OCHOBBI  HCIIOJB30BAaHHS
HEOpraHMYEeCKHX COEJMHEHUH yriepoaa B
MeULIHE.

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

KPEMHUSL.
Ceunen. Oxcuael. Oxcnpn cBuHma(lV) kak
CHJIBLHBIN OKHCJIUTEIIb. XUMU3M

TOKCHUYECKOTO  JEHCTBHUS  COEAMHEHMH
ceuHna.  IlpuMeHenne B MeIulMHE
CBUHELICOJEPHKALIUX IIpenapaToB
(ceunna(ll) anerar, ceuamna(ll) oxcny).

MMUCbMEHHBIE JIOMAIIIHIE
3aaHus (KOHCIIEKT),
pedepat

(MynpTHMea
Hpe3eHTaINs)




8 | p-Daementsl VA rpynnsl (A30T1). Aszor. MsHoroobpazne coeauHEHHH ¢ Komnoxsuywm; 25+ [1-8]
XUMHYECKHE CBOHCTBA, OMOIOTHIECKast Pa3IUYHBIMH CTENCHSAMH OKHCICHHS a30Ta. MIICEMECHHBIE JIOMAIIHHE 56.
pONb ¥ MPUMEHEHUE COEANHEHUH B CBOIiCTBa aMHHOKHCJIOT KaK IPOU3BOJHBIX 3a7aHust (KOHCIIEKT), Pede
MEIUIIHE. amMMmuaka. oH aMMOHHS W €ro couiy, pedepat
KHCJIOTHBIE ~ CBOWCTBA,  TEPMHYECKOE (MynBTHME A par
pasnoxkenne. CoenwmHeHHs  a30Ta B TIpe3CHTAIIHA) (mpe3
MOJIOXKHUTEIBHBIX  CTCMEHAX  OKHCIICHHS. eHTAaLl
Azotucras kuciora u HuTputel. KO u OB ust)
cBoOMcTBa. A30THasl KUCIOTA U HUTPATHL.
9 | p-Daementsl VA rpymmnbl (®ocdop). ®dochop. Coenunenus hochopa u 1-s pyoexHasn 25 [1-6]
XUMHYECKUEe CBOWCTBA, OWOJIOTHYECKAs XUMHYECKHE OCHOBBI UX 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 pacmpocTpaHeHHBIX JJIEMEHTOB u 3a7aHust (KOHCIIEKT),
COEIMHEHUH B MEIHIIMHE. COCTaBHOH 4acTH OOJIBIIMHCTBA pedepar
HEOPraHMYEeCKUX COeAMHEHUH. Monekyna (MynbTHMETMA
O B KayecTBe JIMTaHa B OKCUTEMOTJIOOHHE. Hpe3eHTaLN)
O30H, CTEpeOXUMHsS M TPUPOAA CBS3EH.
Xumuueckass aKTUBHOCTh B CpPaBHEHHH C
KHCJIOpOAOM  (peakuusi ¢  pacTBOpaMHu
nonunos). Ilepokcua Bogopona HoO», ero
KO u OB xapakTepuctuka, NpIMEHEHHE B
MeIUIIHE. Buonornueckas poIb
KHCJIOPOJA. XuMu4eckue OCHOBBI
MPUMEHEHUs] KUCIOPOJAa U 030Ha, a TaKXKe
COEJMHEHUH KUCIOPOAa B MEUIIMHE.
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. IUuCynb(GUIHBIE  MOCTHKM B OeJyikax). pedepar
XUMHYECKHE OCHOBBI NMPHUMEHEHHS CEephl U (MynpTHMenna
€€ COCJMHEHUH B MEJUIIMHE. MIpE3CHTAIHSA)
12 | p-DJeMeHTBI VIIA rpynmbi. p—Onementst VIl Tpynmel  (TamoreHsl). Konnoxsuywm; 25 [5-8]

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

KucnoponHele KUCIOTBHI XJ0pa U UX COJH,
CTEPEOXUMHUS 51 pupoaa cBs3eil,
YCTOWYHMBOCTb B CBOOOJTHOM COCTOSIHHHM M B

IIMCBbMCHHBIC JTOMAITHUEC
3a1aHus (KOHCIEKT),

pedepar

10




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

[Monsatne o0 XuMU3ME OAKTECPHUIUIHOTO
JeuctBus xjopa u Hona. IlpumeHeHue B
MEIWIUHE, CaHUTapUuu XJ'IOpHOI)i HU3BCCTH,
XJIODHOM BOJbl, IIPENapaToB aKTUBHOIO
XJjopa, HWoja, a TaKXKe COJSHOM KHUCIOTHI,
¢TOpHIOB,  XJIOPUIOB, OpPOMHIOB W
HOIUIOB.

(MynbpTHMenna
TIpe3CHTAIIHA)

13

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

d-Onementst | rpymmbl. Oo6mas
XapaKTepuCTHKa Tpymnmel. Puzndeckue Hu
XMMHYECKHE CBOWCTBA IIPOCTHIX BEIIECTB.
KoMIutekcHbI XapakTep MeabCOoeprKallux
(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 MEJMILIMHE 30JI0Ta U €r0 COSAMHEHHUI.

Komnoksuywm;
MMMCHMEHHBIC JIOMAIITHIE
3aaHus (KOHCIICKT),
pedepat

(MynpTHMea
Hpe3eHTaINs)

2,5

[1-8]

14

1d-DaemenTHI 11B rPYIIIbI.
XUMHYECKHE CBOMCTBA, OHOJIOrHYECKas
pONb WM NPHUMEHEHHE MX COCIUHCHUI B
MEIUIIHE.

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

PryTs. O6mas XapAKTEPUCTUKA,

Komnoxsuywm;
MUCbMEHHBIE JOMalllHHIE
3a7aHus (KOHCIIEKT),
pedepar

(MynpTHMenna
MIpe3eHTAIHA)

2,5

[1-4]

11




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 COCIUHEHUH PTYTH B
MCIUIUHEC.

15 | 1d-DaemeHnTsI VIB TPYIIIBI. d-Dnementsr VI IpyIIbL. OOmas KomnoxBuywm; 2,5 [1-5]
XUMHYECKUEe CBOWCTBA, OWOJIOTHYECKAs XapaKTepUCTUKA TpYIIIBL. Xpom. NHUCBMEHHbIE JIOMAalTHHE
poNb M NMPUMEHEHHE MX COCAMHEHUil B CoenuHeHHsT XpOMa B PAa3JIMYHBIX CTETEHSIX 3a7aHust (KOHCIIEKT),
MEIUIIHE. okucnenus. O6mme 3akonomeproct KO u pedepat
OB cBoiicTB coequHeHni d-3J€MEHTOB MpU (MynpTUMenna
Mepexojie OT HU3LINX CTEINEHEH OKHCIICHUS TIPe3eHTalHs)
K BBICIIMM Ha MPUMEpE COeANHEHUH XpoMa.
Momubnen )5 ¢ BOJIb(paM, oOmas
XapaKTEePUCTHKA.
Bromornueckoe 3Hauenume d-anementoB VI
rpymmnsl. XMMUYECKHE OCHOBBI IPUMEHCHHUS
COeMHEHUN  Xpoma, MOIMOAEHA W
BoJIb(pama.
16 | d-DsaemeHTBI VIIB rpynnsl. IMapranen.  OOmass ~ XapaKkTepHCTHKA. KomnokBuywm; 25 [1-5]
XUMHYECKUE CBOWCTBA, OWOJIOTHYECKas Xumuueckas AKTHBHOCTb HpOCTOrO NHUCHbMEHHbIE JIOMAITHNE
poJIb U IPUMEHEHUE UX COCAUHECHUU B BEIIECTBA. Crnioco6HOCTh K 3a1aHuA (KOHCIEKT),
MEJUIIIHE. KOMILIEKCOOOPa30BaHUIO. CoeanHeHus pedepar
Mapradna B creneHsx okucienus (I, IV, (MynpTHMenna
VI). Coequnenus mapranna(VII), KO u OB TIpe3CHTAIIHSA)
CBOHCTBA,  NPOAYKTHl  BOCCTaHOBICHUS
MepMaHTaHAaTOB INPU 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-snemento VI rpynmer Ha MUCbMEHHBIE JIOMAIlIHHE
CBOWCTBa, OwWoJOrMYecKas pob u 3JIEMEHThI CEMENCTBA XKeJle3a U IUTATUHOBBIE 3a1aHus (KOHCIIEKT), 56
NpUMEHeHHe WX  COCIWHEHWH B METaJUTBL. Ob6mas XapaKTepUCTHKA pedepat *
MEJIMIIMHE. 5JIEMEHTOB CEMEHCTBa Kejlesa. (MyJIbTHMEMA pede
XUMUYECKUE OCHOBBI IIPUMEHEHHUS >KEle3a MIpe3eHTAIHA) part
W OKEJIEe30COAEpKalluX  NpenaparoB B (npes

12




MCOUIUHE. CHTAaI
KobGanbT 51 HUKEIIb. Xumudaeckas HH)
aKTUBHOCTB IIPOCTBIX BEILECTB B CPABHEHUH
¢ okeme3oM. Hwukenp u  KoOaIbT Kak
MUKpPO3JIEMEHTBI. XUMHUYECKHE  OCHOBBI
NPUMEHCHNSI COCAWHCHWH KoOampTa W
HUKEJIS B MEIUIIMHE.
18 | TOKCHKOJIOTHUYECKHE ul2 2 2-asg PYBEKHAS ATTECTAHI/IH KOMIIBIOTEPHOE 25 []_-8]
KOOI MUECKHE ACIIEKTEI (KOMIIBIOTEPHBIU TECT) TECTUPOBAHHUE
HeﬁCTBHH HEOPTraHUYCCKUX
BCILICCTB
HTOI'O 36 36 36 100
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6. OoOpa3oBaTejibHbIE TEXHOJOTHHI

TpaguuuoHHBIE JIEKUMUA U NMPaKTHYecKHe (CeMHHAPCKHE) 3aHATHS C MCIOJIb30BaHUEM
COBPEMEHHBIX HWHTEPAKTUBHBIX TEXHOJIOTMM. JIeKuMH C HCIOJIb30BAHMEM MYJIbTUMEIUNHBIX
Mpe3eHTAlNN, JTeKIUU-0ece1bl, JTEeKIUN-INaloTH, 3BPUCTUYECKUE JICKIIUH, JICKIIMH-BU3yaTnu3alluy,
MPAKTUYECKHUE 3aHSITHS, CAMOCTOSITeNIbHASL pPa00Ta CTYIEHTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jleknusi-quajor — coAepKaHue IMOJACTCS YEpPe3 CEpPUI0 BOMNPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYaTh HEMOCPEJCTBEHHO B X0/J1€ JCKIIUH.

IIpe3enTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIHUHBIX CPEACTB - CaMblii d3()PEKTUBHBINA CIIOCOO
JOHCCCHUA Ba)KHOM I/IH(l)OpMaI_II/II/I npu Hy6J'II/I‘{HI)IX BBICTYIJICHHUAX. Cﬂaﬁ[{-ﬂpeBeHTaHI/IH C HCIIOJIB30BAHUEM
MyJBTUMEINHHOTO 00OpYyMOBaHMS IMO3BOMAIOT J(PPEKTHBHO ¥ HATTSAHO TPEACTABUTH COJEpIKaHUE
M3y4aeMoro MaTepuania, BBIACIUTh W TMPOHJUIIOCTPHPOBATH COOOIICHHWE, KOTOPOE HECET MOyYUTEIHHYIO
WHQOpMAIUIO, TOKa3aTh €€ KIIOUeBbIe COJepiKaTeibHble NYHKTHL. lcrmonp30BaHWE WHTEPAKTUBHBIX
AIIEMEHTOB TIO3BOJSET YCWIHTH 3()(PEKTHBHOCTh MYOIWYHBIX BBICTYIUICHUH, SIBISIONUXCS YacCThIO
npodecCHOHANILHON IeATENHLHOCTH TIPENoAaBaTesl.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTH BEO-KOH(EPEHLUH, MPOBEIACHHE OHJIAWH-BCTpPEU WIH
npe3eHTaunii yepe3 MHTEepHET B pekuMe peasbHOro BpeMeHu. Kaxaplii U3 y4aCTHUKOB HaXOJIUTCS
y CBOEro KOMIIbIOTEpa (CPEACTBa CBSI3M), a CBSI3b MEXIY HUMHU MOJAEpKkuBacTcs yepe3 MHrepHer
MOCPEJICTBOM 3arpy>KaeMoro MPHIOKEHUsS, YCTAHOBJIEHHOTO Ha KOMIBIOTEPE KaXJOT0 YYaCTHHKA
(Zoom, Meet, Skype u ap.).

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

Hcnons3yloTcss ”HTEpaKTUBHBIE METOABI OOyUEHUS: CUTYallMOHHBIE 337auH, HCCIEI0BATENbCKUI
METO/1 00yUYeHHs, IETOBBIC UTPHI, TIOJITOTOBKA U MMyOJIMYHAs 3alIuTa pedepaTos.

TexHoJOTHSI JJIEKTPOHHOTO O00y4eHHMsl (peayiu3yeTcss TPU TOMOIIUA  DJIEKTPOHHOU
uHpopmanmonHo-oo6pazoBatenbHO cpeabl (QMOC) COI'Y nmpu ucnons3oBanuu pecypcoB IbC,
MIPU TIPOBEJICHUH aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

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

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

Ilpumeyanus:

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

- B memix peammzanMd WHAWBHAYAILHOTO IOAXOJa K OOYYEHHIO CTYACHTOB,
OCYIIECTBIISIONIMX ~ Y4eOHBIH  Mpolecc 1O  HWHIWBHAYAIbHOW  TPAaeKTOPHH B  paMKax
WH/IMBUYAILHOTO paboyvero IiaHa, N3y4eHUe JaHHOW TUCIMILIHHBI MOXET OCYIIECTBIISThCS Yepes3
WH/IMBUyalIbHBIC KOHCYJIBTAIIMN TIPETNOAaBaTeNsi OYHO, B YaChl KOHCYJIBTAIMH, MO 3JIEKTPOHHOU
IIOYTE, a TAKXKE C HCIIOJIb30BAaHUEM Cisco Webex Meetings, miar¢opmbl TUCTaHIMOHHOTO
oboyuenuss Moodle, nuunbli kabuneT crygeHta Ha moptane COI'Y, apyrux snementoB DUOC
corvy.

7. YueOHO-MeTOAUYECKOE o0ecriedeHne CAMOCTOSITe/IbHOI padoThI
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http://lms.nosu.ru/

CamocrosiTenbHast pabora oOydarolmuxcsl sIBISIETCS OAHMM M3 BUAOB YUEOHBIX 3aHSATHUH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHUCTeMaTH3allui W 3aKPEIUICHUS TOJYYCHHBIX TEOPETUYCCKUX 3HAHWNM U TMPAKTHUYECKUX
YMEHUH 00y4atolXcsl CTy/IEHTOB;

— yriiyOJeHHs U pacIIupeHus] TEOPETHUECKUX 3HAHU,

— (QopmupoBaHus YMEHHIl HUCHOJIb30BaTh HOPMATUBHYIO, IIPaBOBYIO, CIPaBOYHYIO
JOKYMEHTAIUIO U CHEeHaIbHYIO JTUTepaTypy;

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

— Pa3BHUTHUS UCCIIETOBATEIBCKUX YMEHUIA.

CamocrosarenbHas paboTa 00ydYarOIIMXCSl OCYIIECTBISCTCS HA MPOTHKECHUN W3YYEHUS BCEH
JUCLIATUTMHBL B COOTBETCTBUU C YTBEP)KIACHHOM B y4eOHOM IIIaHE TPYJOEMKOCTBIO U COCTOUT H3:

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

- BBITTOJIHEHUS 3a/IaHUI 17151 camocTosATelbHON padoTel B OUNOC COI'Y;

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

- MOJITOTOBKH K 3a4€Ty (9K3aMEHY).

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

CaMocrosiTenpHass paboTa CTYJACHTOB IO JUCHUIUITMHE IMPOBOJHUTCS B BHJE MUCHhMEHHBIX
JOMAIITHUX 3a/laHuil (KOHCIIEKTOB), a TaK)Ke MOJATOTOBKU pedepaToB MO 3aJaHHOW TeMaTHKE.
Bonpocel, BBIHOCHMMBIE Ha CaMOCTOSITEIbHOE W3Yy4YeHHE, a Takke YydyeOHas IuTeparypa H
METOJMYECKHII MaTepuan MO OpTraHU3alMd CaMOCTOSTENbHON paboThl CTYACHTOB OTPAKEHBI B
Y4eOHO-MeTOAMYECKON KapTe AUCIHUIUIMHBI «XUMHUA OUOTeHHBIX 3nemMeHToB» (Tabn. 5.1.) u Ha
caiite quctannnonHoro odoyuenus COI'Y http://Ims.nosu.ru/.

[To xaxmo# U3 TeM AJisi CaMOCTOSTEILHOTO U3YyUEHHUsI, TPUBEACHHBIX B paboyeil mporpamme,
CTYJEHTaM CJIeAyeT CHayaja MpPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATypy M HpU HEOOXOAUMOCTH
COCTaBUTh KpPAaTKUM KOHCIIEKT OCHOBHBIX TIOJOXEHUI, TEPMHUHOB, CBEIEHUH, TpPeOYOLIUX
3alIOMUHAHUS U ABJIAOIINXCA OCHOBOIIOJIArartOIuMU B 3TOI>'I TEME.

HpI/I IIOATOTOBKE BaﬂaHI/If/'I IO CaMOCTOSATEILHOMN pa60Te CTyACHTaM HCO6XOI[I/IMO
OpPUCHTHUPOBATHCS HAa KOHCIICKTBI HeKHHﬁ, PCKOMEHAYCMYIO JIUTECPATYPY.

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

INpOBOAUTL IOUCK B Pa3IMYHBIX CHUCTEMAX, TAKUX KakK O6IJ.II/IC IIOUCKOBBIC CHCTCMBI:
www.yandex.ru, Www.qoogle.ru, a Taxxe crienqHajibHbIE IIONCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

MeToauyeckue peKOMeHIAlUU CTYJAeHTaM [0 HANMUCAHUIO pedepaToB

BanubHas cTrpykTypa onenku pedepara (Bcero — 5 0a/1710B)
1. Pedepar coOTBETCTBYET MpPEUIOKEHHOW TeMe, MMEeT BCTYIUIEHHE, OCHOBHYIO 4YacTb W
3aKitoyeHue — 2 0.
2. Tema packpbiTa NOJHOCTBbIO, CTYAECHT TPOJEMOHCTPHUPOBAT B XOJ€ NpPE3eHTALUU
MaTepHaja ClloCOOHOCTh AHATM3UPOBATh Pa3HbIE TOUKH 3PEHUS, OTBEYAs] HA 3a/laHHbIE BOIIPOCH — 3
0.
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MakcumanbHOE KOJTMYeCTBO 0aioB 3a pedepar — 5.

Hanucanue pedepara sBusercs

- onHOW M3 (QopM OOy4YeHHs CTYACHTOB, HANpaBICHHOW HA OpPraHU3AlMI0 U IOBBIIICHUE
YPOBHSI CAMOCTOSTEIIbHOM pabOThI CTYJCHTOB;

- onHOW W3 (GOpM HAy4dHOH pabOTHl CTYIEHTOB, LEJIbI0 KOTOPOW SIBISIETCS pacIIUpeHUe
HAy4YHOI'0 KPyro3opa CTyIE€HTOB, 03HAKOMJICHUE ¢ METOJO0JOTMEN HAYYHOIO IIOUCKA.

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

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

Tembl pedepaToB onpenensitorcs kadeapor (mpemnojgaBaresieM) U CoJepKaTcsl B MpOrpaMme
Kypca. Jlomyckaercs BBIOOp CBOOOAHOI TEMBI, HO IO COTIACOBAHMIO C MPETOIABaTEIEeM U B paMKax
TEM y4eOHOTO IUIaHa 1Mo JaHHOH aucuuiumHe. [lpenogaBarens peKOMEHAYET INTEpaTypy, KOTopast
MOJKET OBITh MCIIOIb30BaHA JUIsl HarMcaHus pedepara.

Leanro Hanucanus peeparoB SBISETCS:

MPHUBUTHUE CTYJCHTaM HAaBBIKOB OMOIMOrpauuecKoro moucka HeoOXOAUMOM JINTEPaTyphl (Ha
OYMa)KHBIX HOCHTEJISIX, B SJICKTPOHHOM BHJIC);

MPUBUTUE CTYJCHTaM HAaBBIKOB KOMIIAKTHOTO  M3JIOKEHHS MHEHHsI aBTOPOB W CBOETO
CYXICHHsSI TI0 BBIODAHHOMY BOIPOCY B MHCbMEHHOW (hOpMe, HAyYHO TPAMOTHBIM SI3BIKOM U B
XOPOIIEM CTHIIE;

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

BBISIBIICHUE M Pa3BUTHE Y CTYJCHTAa HMHTEpeca K ONpPEICIICHHONW HAyYHOW W MPAKTHYECKOH
npoOiiemMaTuke ¢ TeM, 4TOOBI MCCIEIOBaHHE €€ B JajbHEHIIEM MpOJOJDKAIOCh B MOJATOTOBKE H
HAIKMCAaHUM KYPCOBBIX U JUIIJIOMHOU Pa0OThI U NATBHEHIIINX HAYYHBIX TPYAaX.

OcHOBHBIC 32]124H CTY/IeHTA NPU HANIUCAHUHU pedepara:
- ¢ MaKkCUMQJIbHOM TMOJHOTOM HCHOJB30BaTh JIUTEpATypy MO BblOpaHHOW Teme (Kak
PEKOMEHIYeMYI0, TaK M CaMOCTOSATENIbHO MOI00paHHYI0) JUIsl TPABUIBHOIO MOHUMAaHUSI aBTOPCKOM
MIO3ULINH;
- BepHO (0e3 UCKaKeHMs CMBICIIA) MepelaTh AaBTOPCKYIO MO3UIUI0 B CBOEi padore;

- YACHHUTD AJId ce0s ¥ U3JI0KUTH IIPUYUHEI CBOCT'O COrjiacusa (HeCOFHaCI/Iﬂ) C TEM UJIM UHBIM aBTOPOM
10 TaHHOM TIpo0Jeme.

TpedoBanus Kk coepKaHUIO:

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

- HEOOXOJMMO U3J0XKHTh OCHOBHBIE aCIEKTbl MPOOJEeMBbl HE TOJNBKO TPaMOTHO, HO U B
COOTBETCTBUU C TOM WJIM HHOM JIOTMKOM (XPOHOJIOTMYECKOM, TEMaTHYECKOU, COOBITUHHOM U 1p.)

- IIpY U3JIOKEHUU CIIEAYET CTPYNIUPOBATh UJIEN Pa3HbIX aBTOPOB M0 OOUIHOCTU TOUYEK 3PEHUS
WM 110 HAYYHBIM IIKOJaM;

- pedepar MODKEH 3aKaHUYMBATHCS TMOBEJCHUEM WTOTOB MPOBEIECHHON HCCIIEI0BATEIHCKOU
paboThl: conepXaTb KpaTKUi aHamu3-000CHOBAHME TMPEUMYIIECTB TOW TOYKM 3pEHUs 110
paccMaTpuBaeMOMY BOIIPOCY, ¢ KOTOpOU Brl conumapHsl.

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

MuHHCTEPCTBO HAYKH M BbICLLEro oopa3oBanusi Poccuiickoii @enepanun
®I'BOY BO «CeBepo-OceTHHCKMIA rocy/1apcTBeHHbINH yHuBepenTer mMenu Kocra
JleBaHoBHYa XeTarypoBa»

DaKy/IbTeT XMMHH, GHO0JIOTHH ¥ OHOTEXHOI0THH

Pedepar

no ducyunauHe «Xumus 6U02EHHbIX 3/1EMEHMOBY

Knaccngmxagml OHOreHHbIX 3JIEMEHTOB

HaumeHnoBaHue TeMbI

Paboty BeimonHM(a)
cryneHt(xa) UBanos U.A.
KypC, HallpaBJI€HUE
HOATOTOBKH , Tpynma

Hayunsrit

PYKOBOJIUTES!

JOLEHT Kadenpbl o01eit n
HEOPraHU4YeCKOW XUMUH, K.X.H.
Kyo6amnosa JI.M.

BiaaaukaBka3s 20

2. 3a TUTYJABHBIM JTUCTOM cienyeT Ocnasnenue. OriaBiaeHUe - 3TO TUiaH pedepara, B KOTOPOM
KaX/IOMY pazJielly JOJDKEH COOTBETCTBOBATh HOMEP CTPaHMIIbI, HA KOTOPOW OH HaXOJUTCS.

3. Texcm pedepara. OH JenUTCS HAa TPH YACTU: 88e0eHUe, OCHOBHAS YACMb U 3aKII0UEHUE.

a) Beeoenue - pasnen pedepara, MOCBSIIEHHBIH IMOCTaHOBKE MpOOJEMBbI, KOTOpas Oyner
paccMaTpuBaThCS 1 0OOCHOBAHHUIO BBIOOpA TEMBI.

0) OcHnosHas uyacms - 3TO 3BEHO padOTHl, B KOTOPOM TIOCIIEIOBATEIHHO PACKPHIBACTCS
BbIOpaHHas Tema. OCHOBHasl 4acThb MOXKET OBITH IPEJICTaBlIeHA KaK IENbHBIM TEKCTOM, TaK H
paszaenena Ha riaBbl. [Ipu HEOOXOAMMOCTH TEKCT pedepaTa MOKET JOMOTHATHCS WILTIOCTPAIMIMHU,
Tabinuamu, rpapuKkaMu, HO UMH HeE CielyeT "meperpyartb’ TeKCT.

B) 3akntouenue - naHHBIA pasznen pedepara MoDKEH OBITH NMPENCTaBlieH B BHJIE BBIBOJIOB,
KOTOpbIE TOTOBATCS HAa OCHOBE MOJITOTOBJIEHHOTO TEKCTAa. BBIBO/IBI JOIKHBI OBITH KPaTKUMHU U
yeTKUMU. Taike B 3aKIIOUEHHMH MOXHO 0003HAUUTh MPOOJIEMbl, KOTOphIE "BBICBETHIINCH" B XOj1€
paboThl Haj pedepaTom, HO He OBUIH PACKPBITHI B paboTe.

4. Cnucox ucmounukog u iumepamypul. B TaHHOM CTIHCKe Ha3bIBAIOTCS KaK T€ CTOUYHUKH, HA
KOTOPBIE CCBUIAETCS CTYACHT IPH MOATOTOBKE pedepara, TaKk U Bce WHBIC, N3YUYSHHBIE UM B CBS3H C
€ro moAroToBkoil. B pabote A0MKHO OBITH MCIIOB30BAHO HE MEHEE 5 pPa3HbIX UCTOYHHUKOB, U3 HUX
XOTs OBbI OJTMH — HA UHOCTPAHHOM SI3bIKE (aHTTUHCKOM WK (PpaHIry3ckom). PabGoTa, BRITOTHEHHAS C
UCTOJIb30BAaHUEM MaTepuana, COJepiKallerocs B OAHOM HAyYHOM HCTOYHMKE, SBISETCS SBHBIM
wiarnatoM W He npuHuMmaercs. Odopmienne Crnucka HCTOYHHUKOB U JIMTEPATYPHl JOJKHO
COOTBETCTBOBATh TpeOoBaHMAM Oubnuorpaduyeckux cranaproB (cMm. Ogopmaenue Cnucka
UCMOYHUKO8 U TUMEPAMYypbl).
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O0beM U TeXHUYECKHE TPeOOBaHUS, NPeAbsABJIsieMble K BbINOJHEHUIO pedpepara.

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

Paccrosinre Mex 1y Ha3BaHHEM YacTu pedepara WK IVIaBbl U MOCIEAYIOIINM TEeKCTOM J0KHO
OBITH paBHO TpeM HHTepBajlaM. Dpa3bl, HAUMHAIOIIMECS C "KpacHOH" CTPOKHM, MEYaTaroTCsA C
a03aIHBIM OTCTYIIOM OT Hayalla CTPOKH, paBHBIM 1 cM.

[Ipu uutupoBanur HE0OXOIUMO COOTIOAATH CIAEAYIOIIHE TPaBUIIa:

TEKCT LUTAThl 3aKJIIOYAeTCs B KaBBIYKM M NPUBOAUTCS 0€3 M3MEHEHUH, 0e3 MPOU3BOIBHOTO
COKpAIlleHUs] HUTHpyeMoro (parmMeHTta (IPOMyCK CIIOB, MPEAIOKEHUA MM ad3aleB JO0MyCKaeTcs,
€CIIM HE BJICYET UCKAKEHUS BCETro (parMeHTa, 1 0003Ha4aeTCsi MHOTOTOYHEM, KOTOPOE CTaBUTCS Ha
MECT€ MPOITYCKa) U 0€3 NCKaKEHUs CMBbICIIA;

KaK7asi LUTaTa JOJIKHA COMPOBOXKAATHCS CCHUIKOM Ha MCTOYHHK, OMOIuorpaduyeckoe onucaHue
KOTOPOTO JIOJKHO NMPUBOJIUTHCS B COOTBETCTBUU C TpeOOBaHUSIMH OMOIMOTpaduiIecKiX CTaHAAPTOB
(cM. Opopmnenue Cnucka uCmMoOUHUKO8 U TUMEPAMYPbL).

OuenuBas pedepat, npenogaBare/ib o0pamaer BHUMaHHe HA:

- COOTBETCTBHUE CO/ICP)KaHUS BBIOpAaHHOH TeMe;

- OTCYTCTBHUC B TCKCTC OTCTYHJIGHI/Iﬁ OT TCMHI,

- cOOITIO/IEHUE CTPYKTYPHI PabOTHI, B €€ 000CHOBAHHOCT;

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

- YMEHUE JIOTUYECKU MBICIINTH;

- KyJbTYpy MMUCBMEHHOM peuu;

- yMeHue oQpopMIIATh HAayyHBIH TEKCT (MpaBWIIBHOE MPUMEHEHHE M O(POPMIICHHE CCHUIOK,
cocTaBiieHue Oubanorpapun);

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

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

- coOmoieHue TpeboBaHuit K 00beMy paboOTHI;

- aKKypaTHOCTb M NPAaBMILHOCTH O(hOPMIICHHS, @ TAK)KE TEXHUYECKOTO BBITIOIHEHHS PaOOTHI.

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

O¢opmiienne CiuCKAa HCTOYHMKOB H JIUTEPATYPbI

bubnuorpaduueckue ccpliku B TekcTe pedepata ohopmIIstoTCs B BHJIe HOMEpa HCTOYHHUKA B
KBaJIpaTHbIX CKOOkax. Hymepalius UCTOUHUKOB MPOBOJUTCS 110 MEPE TOrO, KaK OHU BCTPEUAIOTCS B
TeKCTe paboThI (110 Mepe MX UCIIOJIb30BAHUS).

bubnuorpaduyeckoe onucanue (B CIUCKE HCTOUHUKOB) COCTOUT M3 CIEAYIOIIUX JIEMEHTOB!

OCHOBHOTO 3arjaBusi;

0003HaueHMs MaTepHuasa, 3aKJIFOUYEHHOTO B KBaJIpaTHbIE CKOOKH;

CBEICHMI, OTHOCSIIIMXCS K 3arJIaBHIO, OTAEJIEHHBIX IBOETOYUEM;

CBEJIEeHN 00 OTBETCTBEHHOCTH, OT/ICJICHHBIX HAKIIOHHOW YepPTOM;
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IPH CChUIKE Ha CTaThl0 W3 COOpHUKA WU TEPHOAMYECKOTO H3IaHUS — CBEICHHH O
AOKYMCHTC, B KOTOPOM IIOMCIICHA COCTaBHAA YaCTb, OTACJICHHBIX ABYMSA HAKJIIOHHBIMU HYCpTaMU C
npoOenamMu J0 U MOCJE HUX;

MeCTa M3aHHus, OT/ICJICHHOTO TOUYKOH U THPE;

MMEHU U3JaTeNsl, OTACIICHHOTO IBOCTOYHEM;

JaThl U3IaHUS, OTJICIICHHON 3aIsTOH;

o0111ee KOJIMYECTBO CTPAHMII (11 KHUT U MOHOTpaduii) WM yKa3aHHE CTPAHUI, Ha KOTOPBIC
JIeNIAeTCs CChUIKA.

OueHOYHBbIH JUCT MOATOTOBKH M 3a1IUTHI pedepata

HaumenoBanue BoisiBJIeHHBIEC OT1MmeTKa
nokasareJist HEJ0CTATKH U
3aMevYaHus
I. KAYECTBO HCCHEI{OBATEHBCKOﬁ PABOTEI (PEDOEPATA)
1. CootBeTcTBHE  COACpXKaHHS  PabOTHI 0,5
3aJJTAaHHIO
2. I'paMOTHOCTB H3IIOKEHUSI W KadyecTBO 0,5
odopmIeHUsT pabOTHhI
3. CaMOCTOSTEIILHOCTD BBINOJHEHUSI Pa0OTHI, 0,5
rryonHa popaboTKn MaTepuana,
HCTIOb30BaHKe PEKOMEHTOBAHHON u
CIIPaBOYHOM JINTEPATYpPhI
4. (OOOCHOBAaHHOCTb M JOKa3aTeJIbHOCTH 0,5
BBIBOJIOB
OO0mas orieHka 3a Belrtonnenue NP 2
II. KAYECTBO JJOKJIAJIA (BBICTYIUIEHUA)
1. CooTBeTCTBHE COAEpX)aHUSA JTOKIaaa 0,5
COJICPYKaHUIO PabOTEHI
2. BeiieneHre OCHOBHOM MBICITH paOOTHI 0,5
3. KadecTBO M3IIOXKEHHS MaTepuaia 0,5
OO1as oIeHKa 3a JOKJIal 15
I11. OTBETHI HA JJOTIOJIHUTEJIbHBIE BOITPOCHI 11O COAEPXKAHMIO PABOThI
Bompoc 1 0,5
Bonpoc 2 0,5
Bompoc 3 0,5
OO01as OlIEHKA 32 OTBEThI HA BOMPOCHI 15
NTOI'OBAS OLIEHKA 3A 3ALIIUTY 5
IIpuMmepHas TemaTHKa pedepaToB 0 TUCHUILINHE
«XHuMHs1 OMOTEeHHBIX 3JIEMEHTOBY
1-as py0Ge:kHasi aTTecTalus:
1. A30T u ero KpyroBopoT B IPUPOJIE.
2. KpyroBopot yriepoaa B mpupo/e.
3. Kpyrosopot docdopa B mpupose.
4. DxorokcukaHTbl Pecniyonuku CeBepnas Ocerusi-Ananus.
5. MukposJIeMEeHTHI B IPOYKTAX MUTAHUS.
6. buonorunueckas posib COSTUHEHUN MarHUs.
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11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

CoNoOARWNE

NMNNNNONNNRPRPRREPERRERRERRRE
BEWONRPOOONDODUIAWNRO

buonornueckas posib Kb U €M0 COCIMHEHUMN.
JKu3neHHO HEOOXOIUMBIE P- AJICMEHTHI.
KuzHeHHo HEOOXOAUMEBIE S- 3JIEMEHTHI.

.:‘)H,I[GMI/IIIGCKI/IC 3360J’ICBaHI/I${, CBA3aHHBIC C AaHOMAJIbHBIM COACPKAHUEM HCKOTOPHBIX

AJIEMEHTOB B OKPY>KaIOLIEH Cpelie.

Posnb MOHOB Kanus U HATpUsS B OPraHU3ME YEJIOBEKA.

JlekapcTBeHHBIE NpenapaThl HA OCHOBE KOOPAMHALIMOHHBIX COEAMHEHUI METAJIJIOB.
VYrieposl — 0cCHOBa XMMHH >KMBOT'O BEIIECTBA.

buonoruueckas poib HATpUS U KaJHsl.

JKecTkocTh BOJIbI, MPEJIEIbI, BIMSHUAE HA >KMBBIE OPraHU3Mbl U MPOTEKAHUE PEAKIUA B
BOJIHBIX pacTBOpax. MeTo/ bl yCTpaHEHUs KECTKOCTH.

Ocmoc. Pois ocMoca B 6nocucremax.

[Tepokcu BoOpoaa: €ro OMoJOoruYecKast ¥ METUITMHCKAS POJIb.

CtpoeHue, XMMUYECKUE CBOMCTBA U POJIb 3JIEMEHTOB-OPTAaHOT€HOB M UX COCIMHEHUN B
pacTUTEIHLHOM M )KMBOTHOM MUPE.

VYraepoa — 0CHOBa XMMHH KMBOTO BEIIECTBA.

Tokcuueckoe neicTBUE CBUHIIA HA JKUBbIE OpraHu3Mebl. [[puMeHeHrne B MeAULIMHE
CBHUHEIICOJIEpKAIUX TTpernapaToB

buonoruueckas poiab 60pa. AHTUCENTUYECKHE CBOMCTBA OOPHOM KUCIIOTHI U €€ COJIeH.
DU3UKO-XUMUYECKHE OCHOBBI MPUMEHEHUS aJTIOMUHUS U €70 COSIMHEHUIN B MEIUIIMHE.
buosiornueckas posib yriepoa. XMMUYECKHUE OCHOBBI UCITOIb30BaHUsI HEOPraHUYECKUX
COEIMHEHUH YIJIepo/ia B MEIUIIMHE.

2-as1 py0e:KHAsl aTTeCTALMSA:

Kpyrosopor cepsl B npupoje.

Kpyrosopor pTytu B npupoze.

TOKCUYHOCTH COEITUHEHUN PTYTH.

TOKCUYHOCTH COEAMHEHUI TAJTHS.

buonorunueckas posib cenexa.

buoniornueckas posib COEIMHEHUN a30Ta.

HutpaTbl 1 HUTPUTBI, UX BIUSHUE HA )KUBbIE OPTAHU3MBI.
buonorunueckas posb coequnenuit pocdopa.
buonornyeckas posib COETUHEHUN HOAA.

. buonorunueckas posb coenqunenuii gpropa.

. buosornueckas poyib COEIMHEHUN XJI0pA.

. buonornueckas posib COEIMHEHU CEPBHI.

. buosornueckas poJsib COeIMHEHUN KeTe3a.

. buonornueckast posib coeuHEeHN KoOanbTa.

. buosiornueckas poJsib COEIMHEHUN MENIH.

. buonornueckas posib COeIMHEHU IMHKA.

. bromornueckoe 3HaueHne MoIMOAEHA.

. JKuszuenno HeoOxoauMele d- 3J1eMEHTHI.

. [IpuMeHeHne coeIMHEHUN TIJIATUHBI B MEAULIMHE.
. Tokcudeckoe nelcTBUE COETMHEHUN MBIIIbAKA HA )KUBbIE OPraHU3MBI.

CeneH kak HGO6X0,HI/IMBII>'I MHKPOIJICMCHT.

. bruonorunueckas POJIb U TPUMEHCHUEC I'aJIOTCHOB U UX CoeHI/IHeHI/Iﬁ B MCIUIIUHE.
. Ponn KOOpAWHAITMOHHBIX COC,I[I/IHCHI/Iﬁ B OMOCHCTEMAX.
. KOOp)]I/IHaHI/IOHHI)Ie COCIMHCHUA B COCTABC JICKAPCTBCHHBIX MIPCIIapaTOB U BUTAMHWHOB.

MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTUMEIUITHON NPe3eHTAunn
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CTpykTypa W CcOAEp)KaHUE TPE3ECHTAlMd — 3TO JIMYHOE TBOpUYECTBO aBTOopa. [lome3Ho
UCIIOJIB30BAaTh MAOIOHBI OPOPMIICHHS JUIsI IOJIrOTOBKY KOMITBIOTEPHOH MPE3CHTAIUH.

Crnaiiipl KenaTeabHO HE NEPEerpykarb TEKCTOM, JIy4YIle pa3MECTUTh KOpOTKHe Te3uchl. Ha
ciaiiiax HeoOX0IMMO JEMOHCTPHPOBATh HEOOIbIINE (PPAarMEHThI TEKCTa AOCTYITHBIC 7Sl YTEHUS Ha
paccrosinuy; 2-3 gororpaduu uiu pucynka. Hanbonee BaxxHbIN MaTepua Jy4dlle BbICTUTh.

Tabnuipl ¢ uudpPOBBIMU JTAHHBIMU ILJIOXO BOCIPUHUMAIOTCS CO CIANIOB, B 3TOM Ciydae
u(poBOH MaTepua, Mo BO3MOXHOCTH, JIy4llle IPEACTaBUTh B BUJIE TPAPUKOB U IUArPAMM.

He cnenyer uznuinHe yBlieKaTbcs MYJIbTUMEIUHHBIMH dPdexrtamu aHumanuu. Oco6eHHO
HE)KeNaTeNbHbl Takue 3((EeKThl KaK BBUICT, BpalleHUE, BOJIHA, MOOYKBEHHOE MOSBICHUE TEKCTa H
T.1. OntumansHasi HacTpoika 3(pQeKToB aHMMaNUK — TOSBJICHUE, B MEPBYIO O4Yepe/b, 3aroJIOBKa
ciaiiia, a 3aTeM — TeKcTa 1o ab3aumam. Ilpy 3TOM eciii HEeCKOJIBKO CIIaiIoB UMEIOT OJUHAKOBOE
Ha3BaHME, TO 3aroJIOBOK Cllaiiia JOJHKEH MTOCTOSIHHO OCTaBaThCsl HA SKpaHe.

YroObl 00eCTIEYNTh XOPOIIYI0 YHTAEMOCTh MPE3CHTAIMH HEOOXOIUMO MOA00paTh TEMHBIH
nBeT ¢oHa U cBeTbli 1BeT mpudra. Henb3st Taxoke BbIOUpaTh (POH, KOTOPBIM COAEPKUT aKTHUBHBIH

PHUCYHOK.

KenaTenbHO MOATOTOBUTH K KAXIAOMY CIIAally 3aMETKU IO JOKJIaAy. 3aTeM pacredararb ux
¥ UCMOJb30BaTh MPU MOJATOTOBKE WJIM HAa CaMOW Mpe3eHTanuu. MOXKHO pacredaratb HEKOTOpHIE
KJIFOUEBBIE CJIaliJIbl B KAUECTBE PAa3AaTOYHOIO MaTepuaa.

HeoOxomuMo 00s3aTenbHO COOMIOAATh €AWHBIA CTHIb O(OPMIICHUS TPE3CHTALUU |
06paTI/ITI) BHMMAaHHUC HA CTUINCTUYCCKYIO I'PAMOTHOCTD.

Cnenyer mpoHyMepoBaTh CilaiJibl. JTO MO3BOJUT OBICTPO OOpamaTbcsi K KOHKPETHOMY
crlaiy B ciydae He0OXOAMMOCTH.

PexoMenmanuu 1o coaep:KaHuio U CTPYKTYpE CIaiiI0B MYJIbTUMEIUITHON MPE3CHTAIUN:

1-it cnaiig (TUTYNBHBIN), Ha (OHE KOTOPOrO CTYIAEHT MpPEACTaBIsIET Temy pedepara
(mpoexta), PUO 1 Hay4uHOTO PYKOBOJIUTEIIS.

2-ii cimaiin. Bximrodgaer B ce0st OOBEKT, MPEJAMET U TUITOTE3y UCCIICIOBAHUS.

3-i cnaiin. Comep uT 1eNb U 3aa4u ucciuenoanus. Llenb mpoekTa A0KHA OBITH HaMKMCaHA
Ha JKpaHE KPYMHBIM HMIPUPTOM. 3/1€Ch Ke, €CIM TMO3BOJISET MECTO, MOKHO HAmHcaTh U 3a/1auu.
3amaun MOTYT OBITH MPECTABICHBI U HA CIEAYIONIEM CIIai/Ie.

4-ii - cnaiin. CollepKUT CTPYKTYpY paboThl, KOTOPYIO MOXKHO IMPEIOCTaBUTh, HApUMEp, B
Bujie rpaduyeckux OJOKOB CO CTpEKaMu. A TakkKe — MEPeuHCICHUE MPUMEHSIEMBIX METOI0B U
METOJTUK.

5-ii - cmaiia. IlpencraBisercst coaepkaHWe U TEOpeTHYecKas 3HAYMMOCTh pedepara
(mpoekTta). CyTh perraemMoit mpoOieMbl MOKET OBITh TIPEJICTABICHA B BUJIE CXEM, TaOIHII, TUarpamwm,
rpaduxoB, dortorpaduii, pparmenToB GuiIbMOB U T.M. Ha TeopeTHdyeckyr 4acTh MpeACTaBICHUS
MPOEKTa JOHKHO OBITh CO3/ITaHO HECKOJIBKO CIai/10B.

6-i1 - crmaiin. Bo3aMOXXHOCTH TIPUMEHEHHs Pe3yJIbTaTOB paboThl Ha MpakTuke. Ha 3Ty Temy
TaK)Xe JOJDKHO OBITH HECKOJIBKO CJIAliIOB.
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7-i cnaiin. ['maBHBIE BBIBOJABI, UTOTH, PE3YNbTAThl MPOEKTa LieaecooOpa3HO MOMECTUTh Ha
oTnenbHOM ciaine. [Ipu 3TomM He cieayeT mnepeducisiTh TO, YTO OBLIO CAENaHO, a JAKOHUYHO
U3JIOKUTH CYTh 3HAYMMOCTHU IIPOEKTa WM MOJYYEHHBIX Pe3y/IbTaTOB UCCIICIOBAHMUS.

[Tocnenuuii cnaitn. B koHEI Mpe3eHTaIuy JKeIaTeIbHO TOMECTHTh ciai ¢ TekctoM «Criacu0o
3a BHUMaHHue!».

MeTtoauyeckue peKOMeH/IAlMHU 110 UCII0JIH30BAHMI0 HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH 00yYeHust

Jis u3ydeHus JEKUUMOHHOI'O MaTepuana JUCLUIUIMHBI NPUMEHSIOTCS ayJUOBHU3YallbHbIE
(MyJIBTUMEIUIHBIC) TEXHOJIOTUH, KOTOPbIE HE OTPHULIAIOT TPAAULIMOHHBIE, IIPOBEPEHHBIE BPEMEHEM
METO/ABl MpENoAaBaHUs, HO, INPH 3TOM, OHHM MOBBIIIAIOT HArSAHOCTh, HH()OPMATHUBHOCTD,
OTIEPAaTUBHOCTH B MOAa4Ye HH(OPMAIIHH, TIO3BOJISIFOT SKOHOMHTD BPEMS 3aHSATHIA.

Kaxnoe mpaktuyeckoe (CEeMHHApCKOE) 3aHSATHE UMEET CBOIO 0coOyro (hopMy mpoBeaeHus,
CBOI0O METOJIOJOTMYECKYI0 CHEelHM(UKY, YTO IMO3BOJIIET pPa3BUBATh Yy CTYIEHTOB pPa3lIMYHBIC Kak
OOIIEKYIbTYpHBIE, TaKk W MpodeccHoHalbHble KomrereHInH. [locraHoBka mpoOieMbl, pa3doop
aKTyaJbHbIX KOHKPETHBIX M THUINOTETHYECKUX CHUTyallud, co3JaHMe aTMoc(epbl auanora Mexmay
npenojaBaTeJeM M TIPYNNoH Mo3BoJseT paboTaTh MHAMBUAYalbHO M B MalbIX TpYINax,
KOJJIEKTUBHO ~ OOCYXXIaTh OINpEJEeNeHHBI TeMaMH MaTepuall, a TakKXke HHHULHUUPOBAThH
CaMOCTOSITENIbHYIO paboTy cTyIeHTOB. IIpu ocMbICIIEHUHM conepKaHHsl BOMPOCOB MPAKTHUYECKUX
3aHATUH MpecienyeTcs elb COOM0AaTh MPEEMCTBEHHOCTh B PO(PECCHOHATBHOM U B TBOPYECKOM
Pa3BUTHUU CTYJEHTOB.

KoHnTponb camocTosiTensHOM paboThl CTYAEHTOB MPU3BaH CAeIaTh Ipolecc o0yueHus dosuee
LEJIOCTHBIM M opraHnyHbIM. Ero 3agaua He ocTaBUTh 0€3 BHMMAHHUS Ja)xe, Ha IMEPBBIA B3I,
MaJIO3HAYUTENIbHBIE BOIIPOCHI.

KoMIproTepHOE TECTHMPOBAaHHE IO3BOJSET OCYIIECTBIISITH HMTOTOBBI KOHTPOJb 3HAHUUN
cTyaeHToB. TecToBbIf MaTepuan BKJIOYaeT B ceOd cojep)KaHHE BOMIPOCOB IO KaXIOMY W3
0003HaUEHHBIX IPOTPaAMMOI1 pa3iesoB.

Kaxxaplii BOmpoc NpeanosnaracT HECKOJIbKO BAPUAHTOB OTBETOB, CPEAU KOTOPBIX MMEIOTCS
aOCOJIIOTHO HEBEPHbIN, MPaBWIBHBIA M B OONbIIEH WIM MEHbIIEH CTENEeHU pPACKPbIBAIOIIMMA
CYLIHOCTh BOIIpOca. B mporecce KOMIBIOTEPHOrO TECTUPOBAHMS 337ada CTYAEHTOB ONpEAEIsAeTCs
KaK BbIOOp MPaBUIIBHOTO OTBETA U3 MHOI000Opa3usl BapUaHTOB. B TECTOBBIX 3a/1aHUAX €CTh BOIPOCHI
Ha COOTBETCTBUE. B mpoliecce KOMIBIOTEPHOrO TECTUPOBAHUS, 3aJada CTyJCHTa ONPEIeseTCs KakK
BBIOOp NMPaBMIIBHOTO OTBETA U3 MHOT000pa3ns BapUaHTOB.

Bomnpockl 1 TeMBbl, OTBOJIUMBIE Ha BHITIOJIHEHUE CAMOCTOSITEILHON pabOThI O JUCIHILIIMHE, a
TaKXe KpUTEPUH OLICHUBAHUS 110 KAXKJIOMY BUY paboThl conepxarcs 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 UTOTOBOI'O KOHTPOJISL UCIONB3YIOTCS CIAEAYIOIINE OLEHOYHbIE
Cpe/icTBa: NMUCBMEHHbBIE JOMAIIHUE 3a/laHHsl 1O BOIPOCAM, TECTOBbIE 3aJaHusA, MOATOTOBKA U
3amuTa pedepara.

dopma npoBeAeHHsI UTOIOBOTO 3auéTa Mo IUCHUIUIMHE — YCTHasl. Pe3ynbTupyromas oreHka
onpenensiercss B coorBeTcTBun ¢ [lonoxkennem COI'Y o OGa/sTbHO-PEUTHHTOBON CHUCTEME OIICHKHU
3HAHUU CTYJECHTOB.
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BAJIJIBHASI CTPYKTYPA OHEHKH.

MuH. koi- Make.
dopma KoHmpoas Bo Gaanop | OTBO
0aJ10B
Texywias oyenka cTyJeHTa B TeUeHHUE 1-8 HEeNM COCTOUT U3: 0 25
IToarororka u 3amuta pedepara (mpezeHTanwm) — S 0 0 5
BrInonHeHne NMCbMEHHBIX TOMALIHUAX 3aJaHrui 10 TeMaM 0 20
3aHATHI ¥ CAMOCTOSTEIBHON pabOTHI (KOHCIICKTOB);
OTBeThI HA MPAKTHYECKUX 3aHATHAX (KOJUIOKBUYMBI)
1-s pybestcnas nucomennas KOHMPOIbHAA padoma (KomMnbIOmepHoe 0 o5
mecmuposanue) - 9-as Helens ceMecTpa
Texywan oyenxa crynenra B teuenue 10-17 Heeau 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 3aHATUSIX (KOJIJIOKBUYMBI)
2-51 pybesicHas NUCbMEHHAsA KOHMPOIbHAA padoma (KomnblomepHoe 0 o5
mecmuposanue) - 18-as Henens cemectpa
Hmozo 0 100

MeToauueckue YKazaHus 1Jis oﬁyqamumxcﬂ 0 OCBOCHHIO TUCHHUILJIMHBI

Bun yueOHbBIX 3aHATHIA

OpFaHI/I3 anud JCATCIbHOCTH CTYACHTA

Jlekuus

[Tocemenue TEKIMOHHBIX 3aHATHI U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuanga SIBISICTCS HEAOCTATOYHBIM YCIOBHEM JUJISl  YCIICITHOTO
YCBOGHHUS JUCHUIUIMHBL CTyaeHTy HEOOXOAMMO CHUCTEMAaTHYeCKU
paboTaTh ¢ yueOHOW M METOAMYECKON JUTEpaTypoil, peKOMEeHayeMo
Mo KaXJAOMYy pasliely JEeKTOpOM, JAOMOJNHSASA KOHCIEKT JeKIUn
HEOOXOJMMBIMH  TOSICHCHUSIMH, YTOYHCHUSMH U TEPMUHAMHU TIO
n3ydaemoil teme. HeoOxonmuMo mucath KOHCHEKTHI JIEKIMHA: KPaTkKo,
cxematuuHo. [locrmenoBaTenbHO (PUKCUPOBATH OCHOBHBIC TMOJIOKEHUS,
BBIBOJIBI, (DOPMYJIHUPOBKH, OOOOIIECHHUS; TOMEYaTh Ba)KHBIE MBICIH,
BBIJICTISITH KJTFOUEBHBIE CII0BA, TEPMUHBL. [IpOBEpSTh TEPMUHBI, TOHITHN
C TOMOUIBI0  DJHIMUKIOMEIWH,  CcJOBapeil, CHPaBOYHHKOB  C
BBINIUCHIBAHUEM TOJIKOBaHWKA B TeTpaab. (OO003HAYHTH BOIPOCHI,
TEPMHHBI, MaTe€pHall, KOTOPBIA BBI3BIBAET TPYAHOCTH, MOMETHTH U
MOMBITaThCSl HANTH OTBET B pEKOMEHIyeMoW JsuTeparype. Ecin
CaMOCTOSITENILHO HE yAaeTcst pa3o0paThcsl B MaTepuaie, He0OXO0IMMO
chopMyIUpOBaTh BOMPOC U 3a/1aTh MPENO/IaBaTeNI0 Ha KOHCYJIbTAllUH,
Ha IPAKTHYECKOM 3aHSITHH.

IIpakTHyeckue
(cemuHapckue)
3aHATHA

OTO Pa3HOBHUJIHOCThH ayJIUTOPCKUX 3aHATHUN. OHU IpeaHa3HAYEHBI IS
cUcTeMaTHU3allluH, yrIIyOJeHUs U 3aKpeTICHUs TOyYeHHbIX 3HAHUH 10
MpoMIeHHBIM TeMaM. [Ipyn akTMBHOM y4acTHM B XOJ€ NPaKTUYECKOIO
(ceMuHapCKOro) 3aHATUSA CTYJIEHT npuolperaer HAaBBIKU
MPaKTUYECKOr0 TNPUMEHEHMsI HMerolielics HH(opManuu, pa3BUBaeT
JIMYHOCTHBIE KAaYECTBA U MOBBIIIAET CBOM MHTEIUIEKTYaJIbHbBIN YPOBEHb.
Kpome Toro, mpakTudeckue 3aHATUS ABIAIOTCA HEOTHEMIIEMOU YaCThIO
o0y4yeHHs OyIylIMX CIENUATUCTOB, TOCKOJIBKY MO3BOJISIOT MOJYYHTh
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0a30BBI TEOPETUYECKUI OIBIT, HE3aMEHUMBIA [JISI OCYIIECTBICHUS
PO eCCUOHAITBHON NEATEIHHOCTH B TAJIbHECHUIIIEM.

IIncemMennbie
JOMAIlIHHE  3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JIOMOJIHUTEIBLHON JTUTEPATYPOU, BKITFOYAS
CIPaBOYHBIC U3aHMS, 3apyOeKHbIC HUCTOYHUKH, KOHCTICKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIACHUH, TPEOYIOIMX 3allOMUHAHUS U
SBIIIIONIUXCA OCHOBomoyiararomuMu B 3Toi Teme. CocTaBiieHUE
KOHCIIEKTOB TI0 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

[Ipy MmOATOTOBKE K 3aHATHIO HEOOXOJMMO OPHCHTHPOBATHCS Ha
KOHCIICKTHI JICKIIHI, PEKOMEHITYEMYIO JINTEPATYPY.

[To xaxa0i U3 TEM JJIs1 CAMOCTOSITEILHOTO U3YyUEHHUsI, TPUBEICHHBIX B
paboueii mporpamme, ClIeIyeT cHavaja MPOYUTATh PEKOMEHIOBAaHHYIO
JUTEPATYPy U NpU HEOOXOJUMOCTH COCTABUTHh KPATKUM KOHCHEKT
OCHOBHBIX  TIOJIO)KGHHWM, TEPMHUHOB,  CBEACHUH,  TPeOYIOIMHUX
3aIIOMHUHAHUS U SBJISIONUXCS OCHOBOIIOJIATaIOIIMMU B 3TOH TEME.

Jnsa  pacmmpeHuss 3HaHUM 1O  AMCHMIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

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
TeMe, C IJIEMEHTaMHU COMOCTABUTEIBHOTO aHAIN3a JAHHBIX MaTepUaioB
Y C TMOCJICTYIOIIIMMH BBIBOJIAMHU.

[Ipu  npoBegeHun  o030pa  JOKHA  MPOBOJUTHCS U
uccaeaoBaTenbekas pabora, HO OOBEM €€ OrpaHH4YeH, TaK Kak
AQHAIM3UPYIOTCS YK€ CJAeTaHHbIe MPEABIAYIIMMH HCCIeI0BaTEeNIMU
BBIBOJIBI U B CBSI3U C HEOOJIBIIUM 00HEMOM JTaHHOM (hOPMBI PabOTHI.
Kpurepuu onenku pedepara:

Pedepar cooTBeTCTByeT mNpeIOKEHHONH TeMe, WUMEET BCTYILUICHHE,
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.

3a4éT (YCTHBINH)

[ToaroroBka k 3a4€Ty CIOCOOCTBYET 3aKpEIJICHUIO, YTITyOJIEHUIO
1 0000IIEeHNI0 3HAHHM, MOJy4aeMbIX, B Mpolecce 00y4eHUs, a TaKKe
MPUMEHECHHIO MX K PEIICHUIO MPAKTHICCKHUX 3a/1a4. [ 0TOBSCH K 3a4€Ty,
CTYICHT JIUKBUAUPYET UMEIOUIHECs MpoOenbl B 3HAHUSAX, YIITyOJser,
CHUCTEMATU3HUPYET U yIOPSAI0UYUBACT CBOM 3HaHUsA. Ha 3auére cryneHT
JEMOHCTPHpPYET TO, YTO OH mpuobpen B Tmpoiecce OOy4eHHUs IO
KOHKPETHOU y4eOHOH AUCIUTUIHHE.

Onenka oTBeTa Ha 3a4éTe NPOBOAUTCS B COOTBETCTBUHU C
[Tonoxxennem o OauIbHO - PEUTHMHTOBON CHCTEME OIICHKH 3HAHUN
ctynentoB COI'Y.
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I[IpumepHbIe 3a1aHUS /151 MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI
INPAKTUYECKOE (CEMMHAPCKOE) 3AHSITUE Nel: «XHMHYEeCKHE 3JE€MEHThI
onocgepb).

1. Vuenue B.M.Bepnaackoro o Ouocdepe. PacnpocTpaHeHHOCTh (KJIApKH) XHUMHYECKHUX
3JIEMEHTOB B MPHUPOJIE.
XHUMHYECKHUE JIEMEHTHI Oroc]epsl.
OO01ue 4epThl KpyroBOpOTa AJIEMEHTOB, IOCTYIUBIIUX B IPUPOAY.
Makpo-, MUKPO- U yIbTPaMHKPO3JIEMEHTHI.
Bruoreoxummudeckre MPOBUHIIMKA. XUMUYECKHE 3JIEMEHTHI B reocdepe u buocdepe.
KuzHeHHO HEOOXOMUMBIE (HE3aMEHHUMBIC) 3JIEMEHTHI. [[pUMECHBIE AIIeMEHTHI.

SER A

INPAKTUYECKOE (CEMHUHAPCKOE) 3AHSITHE Ne 2: «K.ﬂaccml)mcaunﬂ XUMHYECKHUX
3jieMeHTOB. COOTHOIIIEHHE XMMHUYECKOI0 COCTABA KUBBIX OPraHU3MOB U OKpY KaKolIeil
cpeab».

1. OOmiast xapakTepUCTHKA S-3JIEMEHTOB U UX COCAUHEHUH.

2. OO0mmas XxapakTeprCTUKa P- 3JICMEHTOB U MX COCAMHCHUIA.

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

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

1. buosornyeckas posib 3JIEMEHTOB B 3aBUCUMOCTH OT moJioxkeHus B [lepuoanueckoit cucreme
sneMenToB [[.M1.Menaeneera.

2. 3aKOHOMEPHOCTH paclpee/icHusi OHWOTeHHBIX JJIEMEHTOB 1o s-, p-, d-, f-Omokam
nepuoauueckoit cucremsl [[.M1.Menneneesa.

3. Tonorpadus BaxxHeWIINX OMOT€HHBIX 3JIEMEHTOB B OpraHU3MeE UeIOBEKa.

IPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 4: «S-DueMentsl [A rpynmbl.
XuMuyeckne CBOMCTBAa, OHMOJIOTMYeCKasl PoOJIb 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 KpHUCTAJLJIOTUIPAaThI.

4. JIMcTHJUTMpOBAaHHAs M aNMPOTEHHAass BOJAA, IOJy4YeHHE M TPUMEHEHHE B XUMHH,

MEOUIINHE.

5. IlpuponHble 1 MUHEpATbHbIE BOJBI.

6. s-amementsl [A rpynmer — metamnsl. MoHO(OpE M UX posib B MEMOpaHHOM TiepeHOce
KaJIUsl U HaTpUsl.

7.

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

rpynmnbl. XuMH4ecKHue CBOMCTBA, O0MOJIOTMYEeCKas POJib W IMPUMEHEHHEe UX COeHMHEHUI
B Me/JUIIUHE.
1. Buornoruueckas poib s-2JIEMEHTOB-METAJUIOB B MUHEPAJIbHOM OallaHce OpraHu3Ma.
2. Makpo- ¥ MUKpO-S-3JIeMeHTHI. [10CTyIUIeHHE DJIEMEHTOB B OPraHU3M C BOJIO.
3. VloHBI meNOYHBIX U MIETOYHO3EMETbHBIX METAIOB KaK KOMIUIEKCOOOPa30BaTEIIH.
4. YKecTKOCTb BOJBI, €IMHUIBI €€ U3MEPEHUs, NIPEeIeIbl, BIUSHNAE HA KMBBIC OPraHU3MbI U
IPOTEKaHUE PEAKIU B BOJHBIX PACTBOPAX, METOIBI YCTPAHEHHMS KECTKOCTH.
5. CoenuHeHusl KaJlbliUsl B KOCTHOM TKaHH, CXOJCTBO MOHOB KaJbIMSl U CTPOHIIMS,
uzomopdHoe 3amerenue (mpoodiema crponnus-90).
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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. bopusiif anruapun u 60pHasi KMCIOTa, paBHOBECHE B BOJHOM pactBope. Terpabopar
HaTpus. DPUpsl O0PHOI KUCIOTHI.

buonornueckas posb 00pa. AHTHCENTHYECKHUE CBOMCTBA OOPHOM KUCIIOTHI U €€ COJIeH.
Anromunauii. O0mas xapakrepucTuka. [Ipocroe BemecTBo M ero XMMUYeCKas aKTUBHOCTb.
PaznoBugHOCTH OKCHAA antoMuHus. [I[puMeHeHne B METUIIUHE.

AmboTepHOCTb THIPOKCHAA. ATOMUHATHL. VIOH alfOMUHUS KaK KOMITJIEKCOOOpa30BaTelb.
be3BonHbIe conn anOMUHUS U KpucTamtoruapatsel. OcobeHHocTH cTpoeHus. KBacibl.
OU3NKO-XUMHUYECKHE OCHOBBI IPUMEHEHMSI AJIFOMUHUS U €70 COEIMHEHNN B MEAUIIMHE.

MMPAKTUYECKOE (CEMMHAPCKOE) 3AHSTHUE Ne 7: «p-Jaementbl IVA (Yriepoa,
KPeMHUIil, CBUHEL).

1.

OO6mmas xapaktepucTuka rpynmnsl. @U3ndeckrue U XMMUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB.
VYrnepoa. AKTUBHpPOBaHHBIN yroib Kak aacopoeHt. Coequnenus yraeposa (11). Coenunenus
yraepoaa(lV). Oxcug yraepona(IV), crepeoxumus U Npupoja CBS3H, PABHOBECHS B BOJHOM
pacTBope. YroibHass ~ KHCIOTa, KapOOHAaTbl W  TUAPOKAapOOHATHI, THAPOIU3 U
TepMOXUMHUYECKOe paznoxkeHue. CoeauHeHus yriepoja ¢ TajloreHaMd M CEpOM.
UeThIpexXXJIOPUCTRIN yriiepos, (hocreH, PpeoHsl, cepoyriepoa u THOKapOoHaThl. [lnaHaTel u
TronuaHatel. DU3ndecKkue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE.

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

Kpemuuii. O6mas xapakrepuctuka. OCHOBHOE OTJIMUUE OT YIiepoia: OTCYTCTBUE MU-CBA3U
B coenuHeHusx. Cununuapl. CoelMHEHUsI ¢ BOJOPOAOM (CHUIaHbl), OKHCIEHUE U TUAPOIIN3.
Okcun kpemuusi(IV). Cunukarens. KpemueBas kucinora. Cwnmkatel. PactBopuMocTs u
ruaponn3. Mcrnonb3oBanre B MEIULIMHE COEAMHEHUN KPEMHUS.

OnemMeHTbl NoArpynnsl repManus. OOmas XxapakTepuCTHKa. Y CTOMYMBOCTH BOJOPOJHBIX
COEIMHEHUM. Ceunen. Oxcuapl. Oxcun cBuHNA(IV) Kak CHIBHBIA  OKUCIHTENb.
AMpoTepHOCTh THAPOKCHIOB. PacTBOprMBIE U HEpAacTBOPUMBIE COJIM OJoBa U cBuHLA. OB
peaklMu B pacTBOpax. XMMHU3M TOKCHYECKOTO JIEUCTBUS coeAuHeHul cBUHLA. [IpuMenenue
B MEJIMIIMHE CBUHEICoepkamux npenaparos (cBunma(ll) anerar, ceunmna(ll) oxkcum).

NMNPAKTHYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 8-9: «p-JuieMeHTBl VA rpynmbl
(A3ot, dochop). Xumnueckne CcBoOiicTBa, OMoOrMYecKasi pojib W NPUMEHEHHE HX
COCIUHECHUI B MEeAULIUHE.

1.

2.

p—Onementsl V rpynmbl. OOmias XapakTepucTHKa rpynmnbl. A3o0T, ¢gocdop, MBIIIBIK B
OpraHusMe, Ux OMOJOrHyYecKas poib.

A3zot. O6mrast xapakrtepucTrka. MHOrooOpa3ue COEIUHEHUW C Pa3TUYHBIMH CTEICHSIMU
okucieHusa aszora. CoelMHEHUs C OTPULATEIBHBIMHM CTENEHSMU OKHUCIEeHHA. Hutpuusel.
Ammmak, KO n OB xapakTepucTrKa, peakiuu 3aMenieHns. AMuasl. AMmuakatel. CBOMCTBa
AMUHOKHCJIOT KaK IPOU3BOIHBIX aMMHaka. FIoH aMMOHMSI M €T0 COJIM, KUCJIOTHBIE CBOICTBA,
TEPMHUECKOE PasIoKEHUE.

CoenvHeHHs a30Ta B TOJOXKUTENBHBIX CTENEHsAX okucieHus. Okcuapl. Ctepeoxumus u
npupoa cBs3u. CnocoOsl nonmyuenusi. KO u OB cBoiicTBa. A30THCTasi KUCIOTa M HUTPUTHI.
KO n OB cBoiictBa. A3oTHas kucinora u Hurpatsel. KO n OB xapakrepuctuka.

[TonsiTe O XMMHYECKMX OCHOBaX MpPHMEHEHHS B MEIUIMHE aMMMaKa, 3aKHCH a30Ta,
HUTPUTA U HUTpATa HATPHUSL.
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5. ®ochop. OOmas xapakrepuctuka. AirioTponuyeckue Moaudukanuu ¢ochopa, uxX
xumuueckass akTuBHOCTb. Dochuabl. Dochun. CpaBHEHHE C COOTBETCTBYIOIIMMHU
COCMHEHUSMH a30Ta.

6. Coenunenus (ochopa B MOJOKUTEIBHBIX CTENEHSIX OKHCIEHUs. OKCHIBI: CTEPEOXUMHUS U
OpUpoia CBSI3M, B3aUMOJACWCTBHE C Bogol W  cnupramu. DocdopHoBaTHCTas
(runmoochopucrast) u docdopucras KucioThel, ctpoeHue mojekyia, KO u OB cBoiicTsa.
Hudocdopnas (mupodocdopnas) kuciora. M3ononu- u rerepononupochopHbie KUCIOTHI.
MertadochopHbie KUCIOTHI, CpaBHEHHE C a30THOM Kuciotou. IlpousBomnbie dhochopHOi
KHCJIOTHI B )KUBBIX OpTaHU3MaXx.

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSATHUE Ne 10-11: «p-DuaemenThl VIA rpynnbi
(Kucaopoa, cepa). XuMu4ecKue CBOMCTBA, OMOJOrMYecKasi pojib M NPUMEHEHHEe HX
COeIUHCHUN B MeAULIUHE.

1. Kucnopoa. OOmas xapakrepuctuka. Poib kuciaopoga Kak OJHOro U3 Hauboiee
pacmpoCTpaHEHHBIX JJIEMEHTOB M COCTAaBHOW YacTH OOJBIIMHCTBA HEOPTraHMYECKUX
coequHeHuil. OCOOEHHOCTH  BJIEKTPOHHOH  CTPYKTYpbl —MOJIEKYJBI  KHUCJIOPOAA.
XuMHUecKasi aKTHBHOCTH Kuciopoaa. Momekyna Oz B KauecTBe JIMTaHIa B
okcuremornooune. O30H, CTepeoXuMus U MpUpoJa cBA3ei. XuMuyecKkas akTUBHOCTh B
CpaBHEHHH C KHCJIOpOAOM (peakmust ¢ pactBopamu HoaunoB). Kiaccudukanms
KHCJIOPO/HBIX COEAMHEHUH U UX 001Iue CBOMCTBA (B TOM 4Kcie OMHAPHBIE COCAUHEHUS:
CYINEPOKCH b (TUIIEPOKCUIbI, HAATIEPOKCHIbI), IEPOKCUIbI, OKCHUJIbI, 030HHIbI).

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

3. Cepa. Obmias xapakrepuctika. CoeMHEHHs cepbl B OTPUIATEIbHBIX CTENEHSIX
okucnenusa. CepoBomopon, ero KO u OB cBoiictBa. Cynbhuasl METaUIOB H
HEMETAJJIOB, UX PACTBOPUMOCTH B BOJI€ U TUAPOIIH3.

4. Coenunenus cepbi(I1V): okcnn, XJ1opua, XJIOPUCTHIA THOHUII, CEPHUCTAsT KUCIIOTA,
cynbursl u ruapocynbdurel. Mx KO u OB cBoiicTsa.
5. Coenunenus cepsi(VI): OKCH/I, rexkcadTopun, CyNnb()OHUITXIIOPHI,

CyIbQYpUIXJIOPU, CepHas KUCIOTa W ee mnpousBogHble — cyiabpatel, KO u OB
cBoiicTBa. buonornueckas posb cepbl (CyIb(PrugpuibHble TPYIILI U JUCYIbGUIHBIE
MOCTHKU B Oeyikax). XMMHUYECKHE OCHOBBI NMPUMEHEHMs Cepbl U €€ COEAMHEHUIl B
MeAUIINHE.

NMPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 12: «p-Duementsl VIIA
rpynnsl (rajoreHbl). XUMH4YeCKHe CBOWCTBa, OMOJIOTMYeCKasi PoOJib W
NMpUMeHEeHHe UX COeJMHEHUI B MeJULIMHE.

1. p—Omnementsl VII rpynmsl (ramorensr). Ob6mas xapakrepuctuka rpynmbl. OcoOble
cBOWicTBa (TOpa Kak HauboJee >JIEKTPOOTpUIIATEIbHOrO 3yeMeHTa. IlpocTteie
BELIECTBA, UX XUMUYECKasi aKTUBHOCTb.

2. CoenuHeHus rajgoreHoB ¢ BopoponoM. PactBopumocts B Boae; KO u OB cBoiicTsa.
HoHHbIE U KOBaJIEHTHBIE TATUAbI, UX OTHOIIEHHUE K JIEHCTBUIO BOJIbI, OKHCIUTENEH U
BOCCTAaHOBHUTENEN. ['aloreHn1—1NoHbI KaK JIUTaH bl B KOMIUIEKCHBIX COEUHEHMSIX.

3. TanoreHsl B MOJOXHUTENbHBIX CTENEHAX OKHUcIeHUs. COeqUHEHHs] ¢ KHUCIOPOJIOM U
Apyr ¢ JIpyroM. BzamMopeilicTBHE TajJoreHOB € BOJOM M BOJHBIMH PAacTBOPAMH
mienoueid. KucnopogHble KHUCIOTHI XJIOpa M HMX COJH, CTEPEOXMMHSI W MpUpoJa
CBsI3€H, YCTOHYMBOCTH B CBOOOJIHOM COCTOSIHUU U B pacTBopax, n3menenne KO u OB
CBOWCTB B 3aBUCHUMOCTH OT CTENEHU OKHUCIIEHHMsS TrajloreHa. XJIOpHas H3BECTb,
XJIOpaThl, OpoMaThl M HOAaThl M UX CBOWCTBa. buojoruueckas ponb ¢Topa, xjuopa,
Opoma u #ona.
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4. Tlonsatue o0 XUMH3Me OaKTEpUIMIHOTO NEHCTBUS Xjopa M Koxa. Ilpumenenue B
MEIMIMHE, CAHUTAPUM XJIODHOM H3BECTH, XJIOPHOW BOJBI, IPENapaToB AKTUBHOIO
XJIOpa, HWoda, a TaKkKe COJSHOW KHUCIOTHI, (TOPUAOB, XJIOPHIOB, OpPOMHIOB H
MOIUIOB.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE 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: TMEPEMEHHBIE CTETIEHU OKHCICHHS, 00pa30BaHUE KOMIUIEKCOB.
Bropuunas mnepuoauyHOCT, B ceMmeiicTBax d-djeMeHTOB. JlaHTaHOWJHOE cCKaTue W
MOBBIIIEHHOE cX0ACTBO d-amemenToB V u VI mepnonos.

d-Dnementsl | rpymmer.  Coemunenust mean(l) u meau(ll), ux KO u OB xapakTepucruka,
CIOCOOHOCTH K KOoMILIekcooOpazoBanuto. Kommuiekcueie coenunenns meau(ll) ¢ ammuakom,
AMUHOKHUCIIOTaMH, MHOTOAaTOMHBIMU CIIUpTaMu. KOMILIEKCHBIN XapaKkTep MeIbCoIepKaliiuX
(dbepMEeHTOB ¥ XHMH3M HUX JCHCTBUA B MeTaboiIMYeckux peakiusax. [Ipupoma okpacku
coequHeHUI Menr. XUMHYECKHe OCHOBBI IPUMEHEHHS COSAMHEHUI MEN B MEUIIIHE.
Coenunenns cepedpa, ux KO u OB xapakrepuctuku (OakTepuIMAHBIE CBOWCTBA HOHA
cepebpa). CrocoOHOCTh K KOMILIEKCOOOpa30BaHMIO, KOMIUIEKCHBIE COeIMHEHUsl cepebpa ¢
TaJIOTCHUAMH, aMMHAKOM, THOCYJlbpaTamMu. XHWMHYECKAEC OCHOBBI  MPUMCHCHHS
coeuHEHUH cepebpa B KauecTBe JeUeOHBIX IpernapaTos.

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 rpynmel. Hunak. OOmas XxapakTepucTuka, XUMHYECKas
aKTUBHOCTH Tmpoctoro BemectBa; KO m OB xapakrtepucThka COSJIMHCHUN ITMHKA.
KommuiekcHble coennHenuns nmuHka. KomriekcHas npupoja HuHKCoAepKamux GepMeHTOB U
XUMHU3M UX JIEHCTBUSI. XUMHYECKHUE OCHOBBI TPUMEHEHUS B METUIIMHE COSAMHEHUN ITUHKA.
Pryre. OOmas XxapakTepucTHKa, OTJIMYUTENbHBIE OT IIMHKA W KaJMHUS CBOWCTBA!
MOHM)KEHHAs! XMMHUYECKash aKTUBHOCTh MPOCTOrO BEIIECTBA, KOBAJIEHTHOCTh O0Opa3yeMbIX
CBs3eM C MATKUMHU JIMTaHAaMU, O0Opa30BaHUE CBS3U MEXIy aToMaMu pTyTu. OKuUCIeHue
pTytH cepoir u azoTHoil kucnotod. Coemmuenust pryru(l) m pryru(ll), ux KO u OB
XapaKTepUCTHUKA.

XUMHU3M TOKCHYECKOTO JEUCTBUA COCIMHEHUW KagMUSg M PTYTH. XHUMHYECKHE OCHOBBI
MPUMEHEHUS COEAMHEHUHN PTYTH B MEULIMHE.

NPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 15-16: «d-Daementsl VIB (Xpom) n
VIIB (Mapranen) rpynn. XuMH4YecKHe CBOWCTBA, OHOJIOrHYecKasi PpoJib U
NpPUMEHEeHHe UX COeIMHeHUI B MeIULIUHE.

1.

d-Snements! VI rpynmel. O0mmas xapakTepucTuka rpynmbl. XpoM. O0mast XxapakTeprCcTHKA.
IIpocroe BEILIECTBO " €ro  XMMH4YecKas AKTHUBHOCTB, CIIOCOOHOCTh K
KoMILIeKcooOpa3oBaHnto. CoeIMHEHHUs] XpOMa B Pa3IMYHBIX CTEMEHsAX okucieHus. OOimue
3akoHomepHocTH KO u OB cBoiicTB coenuHeHuit d-aneMeHTOB IpHU MEPeXo]e OT HUBLIUX
CTETIeHEH OKUCIIEHUS K BBICIIUM HA IPUMEpPE COSAMHEHUI Xpoma.
Momubnen u Boibhpam, 001Ias XapakKTEPUCTHKA, CIIOCOOHOCTh K 00pa30BaHUIO U30TOIU- U
reTepPONOIUKHUCIIOT; CPAaBHUTEIbHAS OKHCIMTEIbHO-BOCCTAHOBUTENbHAS XapaKTEpUCTHUKA
COCMHEHUH MOMOIeHa U BOJb()paMa 110 OTHOIICHUIO K COSIMHEHUSM XpoMa.
Bbuonornueckoe 3nauenue d-mnementoB VI rpynmel. XuMmHuYeckre OCHOBBI MPUMEHEHUS
COEeIMHEHUH XpoMa, MO0 IeHa U BoJIb(ppama.
O6mas xapakrepuctuka VIIB rpynmel. Mapranen. O6mas XxapakTepucTuka. XUMHUECKast
AaKTUBHOCTH MPOCTOro BemiecTBa. CrocoOHOCTh K KOMILJIEKCOOOPa30BaHHUIO.
Coenunenns mapranna B crenesx okuciaenus (11, 1V, VI).
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Coenunenus Mapranna(VIIl): okcua, maprasioBas kuciora, nepmanrasars, KO u OB
CBOICTBa, MPOAYKTHl BOCCTAHOBJICHHS MEPMAHraHATOB IpPHU Pa3IUYHBIX 3HaYeHHsX pH,
OKHCJICHUE OPraHMYECKUX COCIMHEHHM, TEPMHUYECKOE pPa3loKeHHE. XUMUYECKUE OCHOBBI
MPUMEHEHHUS Kallusl IEpMaHTraHaTa u ero pacTBOpa Kak aHTUCENTHYECKOT0 CPeICTBa.

NMPAKTHYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 17 «d-Daementsi VIIIB
rpynnsl. XuMu4ecKHe CBOHCTBA, OMOJIOrHYeCcKasi poJib M MPUMMEHEeHHe UX COeIMHEeHUH
B MEHLIMHE».

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

OO61as xapakTepuCcTHKa 3JIEMEHTOB CEMEICTBa Keje3a.

XKenezo.  Xummuueckas ~ aKTMBHOCTb  HPOCTOTO  BEHIECTBA,  CIIOCOOHOCTh K
KOMILIEKCOOOpa30BaHUIO.

Coenunaenns xene3a(Il) m xemesa(lll): KO um OB xapakTepucTuka, CIOCOOHOCTh K
KOMIUIEKCOOOpazoBanuio. ['eMornmoOuH u jkenezoconepkamme (HepMeHTbl, XUMHUYECKas
cymHocTh ux aerctus. JKenezo(VI). deppartsbl, nonyyeHne u OKUCINUTENbHbIE CBOWCTBA.
XUMUYECKUE OCHOBBI TPUMEHEHHUS JKeJe3a U KEJIe30CoIepKalUX MPEenapaToB B METUIIUHE.
KobanptT u HEKenh. XUMHYECKass aKTHBHOCTh HMPOCTHIX BEUIECTB B CPABHEHHH C JKEJIEC30M.
Coenunenus kobanpTa(Ill) m xoGanbra(lll), nHukena(ll); KO u OB xapakrepuctuka,
CHOCOOHOCTh K KOMIUIEKCOOOpa3zoBaHuioo. Hukenb u KOOaIbT Kak MHKPOIIEMEHTHI.
XYMUYECKUE OCHOBBI TPUMEHEHHUS COeIMHEHUN K0OanbTa U HUKEJS B MEIUIIUHE.

IMPAKTUYECKOE (CEMHMHAPCKOE) 3AHSITUE Ne 18: «Tokcuko/ioruuyecKkue H
IKO0JIOTHYeCKHE acNeKThI AeiicTBHS HEOPraHU4€CKUX BCIIECCTB).

1. O6HII/I€ MMpeaACTaBICHUA O TOKCUKOJOTMHU XUMHWYCCKUX BCIICCTB.

2. Ilytn mocTyniaeHus HEOPraHUYECKUX BELIECTB U UX PACIPEIEICHHUE B HEM.

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

4. PU3MKO-XMMHUYECKUE CBOWCTBA HEOPTAHUUYECKUX BEIECTB M X TOKCUYHOCTD.

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

6. CBsi3b dHIEMHUYECKHX 3a00JIeBaHUI ¢ 0COOCHHOCTSIMH OMOT€OXUMUIECKUAX ITPOBUHITHA.

Onenka Kpurepnii oieHKH yCTHOTO M IHCbMEHHOI0 0TBETA

Ha MPAKTHYCCKOM 3aHATHH

CopnepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, IOJHOCTBIO
packpbiTa B OTBETE€ TeMa, OTBET CTPYKTYPUPOBaH, JaHbl IPABUIbHBIC
apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOIIHME BOIPOCHI, JAEMOHCTPUPYETCS
BBICOKHI YPOBEHb Y4acTHUs B JUCKYCCHUHU.

CopepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, IOJHOCTBIO
packpeiTa B OTBETE Te€Ma, JAHbI MPABWIbHBIC, apIYMEHTHUPOBAHHBIE OTBETHI Ha
YTOUHSAIOIIME BONPOCHL, HO HMEKIOTCS HETOYHOCTH, IIPU DITOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEAHUN YPOBEHb YUACTHSI B TUCKYCCHH.

CopnepxaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO IPHU IOJIHOM
PacKpbhITUM TEMBl HMMEIOTCA HETOYHOCTH, JaHbl IPaBHIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOIIHME BOIPOCHI, JAEMOHCTPUPYETCS
HU3KHUIM YpOBEHb y4acTusi B JUCKYCCHM, OTBET HECTPYKTYPHPOBaH, MHPOpMAIIHs
TPYJHA JUIsl BOCIPUSTHS.

CopnepikaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO IHpPHU IOJHOM
PACKpPBITUU TEMBI HUMEIOTCSI HETOYHOCTH, JAEMOHCTpPHUpYETCs cllaboe BiaJeHHe
KaTeropuaJIbHbIM amnmnapaToM, J1aHbl IPaBUJIbHBIE, HO HE apryMEHTHPOBAHHBIE
OTBETHl HAa YTOYHSAIOIIME BOIPOCHI, YYAaCTHE B JUCKYCCHM 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
<~ |Lelb M pacKpbiTa | UCCIEIOBAHMUS. UCCIIETOBaHMUSI. 1eJNb u Tema
= | Tema uccnenoBanus. | Yactuuno Copnepxanue UCCJIEJOBAHMS.
g B kpartkoit dopme | u3noxkeHa MOJTHOCTBIO He | [Ipo6iema HE
® | nana noJHast | “H(OpPMAIHS 10 | PacKpbITO. peleHa.
% uHpopmManus no | reme uccnenoBanus | Uadopmamus  mo
© | TeMe MCCIC/OBAHMS | M JIaH OTBET Ha | TeME MCCIE/IOBAHHS
T |®M JgaH OTBET HA | NPOOJIEMHBIH HetoyHa. [IpoGnema
é IPOOJIEMHBIH BOIIPOC. Hanel | 1o KOHIIa HE
& | Bompoc. JlaHbl | cchUIKH Ha | pemieHa. He nanbI
S | cebutkn Ha | UCIOJIb3YyEMbIE CCBUIKU Ha
UCIOJIb3YEMbIe peCypCHhI. UCIIOJIb3YEMbIe
pecypchl. pecypchl.
Cobmroaercst Cobmomaercs He  cobmopaercs | He cobnroaercs
€IMHBII CTHJIb | €IUHBIN CTHUJIb | €MHBIN CTHJIb | CTUJIb OGOpPMIICHHUS.
odopmIteHuSI. odopmiieHuUs. odopmiieHHUs. Cnaiigpl TIpOCTHl B
= | llpesenranus Cnaiigel mpoctsl B | Crnaliipl MpOCTHl B | IOHUMaHUHU.
§ KpacoyHast U | TOHUMAaHUH. MTOHVMAHHH.
T | HHTEpECHaL. Hcnons3ytores OddexTsr u GoH He
o Hcnonb3yrorces HEKOTOPEIE HACTIOJIB3YETCS.
£ 3¢ deKThI 3¢ deKThI U QOoH.
= aHUMaIINH, ¢on,
& ¢dororpaduu. B
i
N | mpe3eHTAMH
MPUCYTCTBYIOT
aBTOPCKHE HAXOKH.
ABTOp xopo1o | ABTOp Biajaeer | ABrop He mokasan | [IpeacraBneHsl
BJIaJIeeT MaTepHagIoM MO | KOMIIETEHTHOCTH B | UCKQKCHHBIS
< | MaTepuagom 0 | TeMe HCCe0BaHNUs, | IPEICTaBICHUH JTaHHBIE
= | TeMe McCIeI0BaHUS. | HO HE CMOT | TIPEe3eHTAIIH.
E Ucnone3yer 3alHTEPECOBATh Hcnonb30BaHHbIE
2 | Hay4HYIO ayJTUTOPHIO. (bakThbI HE
% TEPMHUHOJIOTHUIO. HenocraTouno BBI3BIBAIOT JIOBEPHUS.
0 Ob6nanaer UTHPYETCS Henocratouno
T | HaBBIKAMH JUTEparypa. LHUTUPYETCS
& | opaTtopckoro JUTEpaTypa.
g uckycctBa. IlomHo
g |u TOYHO
é* IUTUPYETCS
WCIOJIb30BaHHAS
TuTepaTtypa
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IIpuMepbI TeCTOBBIX 32/IaHUI 1JIS] KOHTPOJISI 3HAHUM, TOATOTOBKH K PyOe:KHbIM
arrecTauMsM.
1. MUKpPO37IEMEHTHI — 3TO JIEMEHTHI,
Ha J0JIF0 KOTOPBIX IpUX0oAUTCS 96% Macchl )KMBOTO BELIECTBA, KOTOPHIE COCTABIISIIOT OCHOBY
HECYIIUX TKaHEeH, 00eCcrieunBarOT CBOMCTBA BCEHl cpelibl OpraHn3Ma B IIEJIOM
coJiep’KaHue KOTOPBIX B OPraHU3Me HEBEJIMKO, HO UX OMOJIOrHYecKas pojb 3HaUUTEIbHA

2. edunmt pTopa BhI3bIBACT
OHaeMu4YecKuii 300

Kapuec 3y6oB
OHJIEMUYECKYIO [10AArpy

3. OT™meTbTe NpaBUIIbHOE YTBEPKICHUE

CopneprxkaHre MUKPOJIEMEHTOB B OPraHU3Me € BO3PAaCTOM M3MEHSETCs

CopneprkaHrie MUKPOIJIEMEHTOB B OpTraHU3Me SBIISIETCS MTOCTOSIHHBIM MTOKAa3aTeeM, HE 3aBUCSIINM
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/IKpO3JIeMCHTaM
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 - Hemetaios: C, H, O, N, P, S, - Ha nomto
KOTOPBIX Tpuxoautcs 97,4% macchl Bcero opranu3mMa. DTH 3JI€MEHTHI Ha3bIBAIOTCS
OpranoreHamu

MuxkposnemMeHTamMu

VpTpaMuKpoO3IEMEHTaMU

7. K 6uoreHHsiM MeTaiiam (OGMoMeTaniaM) OTHOCAT CIIEYIOIINE AIEMEHTBI
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 CYIIIECTBOBAHKE B TOW MM HHONH MECTHOCTH KaKOH-IN00 OONE3HU — 3TO
ITarnemus

DHaeMus

DnuneMus

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

0,9%-nsrit pactBop CaCl

0,9%-np1ii pactBop NaCl

10. BeiOepute mpaBuIIbHOE YTBEPKIACHUE. A30T MPUCYTCTBYET B KUBBIX OpPTaHU3Max B BUJIE:
Pa3HooOpa3HbIX OPraHUYECKUX COCAMHEHUI: aMUHOKHCIIOT, MIENTHIOB, TYPUHOBBIX OCHOBAHUM U
I[p., a TAKXXE B BUJIC CB06OI[HOFO N2, HOCTYTIaIOH_IeI‘O C BAbIXaCMbIM BO3ILyXOM

AmMmunaka
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Hurpuros
I'mapasuHa ¥ rUAPOKCHIIAMUHA

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 monsipusiitf) pactBop NaCl

5% pactBop NaCl

10% pactBop KCl

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

[lluToBUAHOM KEIe3e

CIHHHOM MO3Te

Kenynounom coke

Ileuenu

14. HegoctaTtok Moja B OpraHu3Me YeJIOBEKa BBI3BIBACT 3a00JIEBaHNE
['unotupeos

I'uneptupeos

I'mnoaunamMuio

I'mmiornmukemuto

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

I'unpodocdara Hatpus

®dropamnarura

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

17. B opranu3Me 4eaoBeKa UMEIOTCS IBA OCHOBHBIX BHJIA )KUJIKOCTH C Pa3HbIM COCTaBOM
AJIEKTPOJIUTOB, @ UMEHHO

BryTpukieTouHast 1 BHEKJIETOUHAS

[TapimanbHas U HenaplUalbHas

AKTHBHAs U ITacCUBHAsA

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

Je3ununmpytoiee cpeacTBO i MPOMBIBAHUHN U MOJIOCKAHUN TIPU BOCHAIUTEIBHBIX 3200-
JIEBAHUSIX CIIM3UCTBIX 000JIOYEK (CTOMaTI/ITBI, aHFI/IHBI), 151 JICHCHUSL THOUHEIX PpaH, OCTAaHOBKHA
HOCOBBIX KPOBOTEUCHHIA

[Ipenapat 111 iIedeHUsI SHAEMHYECKOro 300a

CnaburenbHOE CPENICTBO

CpenctBo AJisi KymupOBaHUS CEPACYHBIX ApUTMUI
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19. Monun natpus Nal; uCIoNb3yIoT Kak Ipenapar ioza

IPU SHJIEMHUYECKOM 300e

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

DU3HOIOTHYECKHUI pacTBOP

AHTHCENTHYECKOE CPEACTBO Ul IPOMBIBAHUS PaH, IOJOCKaHUsI pTa U ropia

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

10% NaCl

0,09 % NaCl

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

10% NaCl

0,09 % NaCl

24. I'unepTOHUYECKUM Ha3bIBA€TCSl pACTBOP, OCMOTUYECKOE JaBI€HUE KOTOPOTO
Bei1ie 0cCMOTHYECKOT0 JaBJIEHUS B PACTUTENIBHBIX MJIH )KUBOTHBIX KJIETKAX M TKaHIX
Huxe ocMoTHuecKoro 1aBiieHusl B PACTUTENbHBIX WM JKUBOTHBIX KJIETKAaX U TKaHIX
PaBHO 0CMOTHYECKOMY JJaBJIIEHUIO B PACTUTENIBHBIX WM )KUBOTHBIX KJIETKaX U TKAHIX

25. Boasslil pacTBop aMMHaka (TUAPOKCHT aMMOHMSI, HaaTelpHbIid cnupt) NH4OH; ncnons3yercs
B kadecTBe HAPKOTUYECKOTO CPEACTBA;

Jiis BO30YXIeHUs JbIXaHUS U BBIBEIEHUS OOJIBHBIX U3 0OMOPOYHOTO COCTOSIHUS

B kauecTBe ci1abUTENBHOTO CPEICTBA

26. Ilpenapartsl xene3a (MIIOKOHAT JKejle3a, TEMOCTUMYJIMH U JIP.) UCHOJB3YIOTCS AJIs JIeUEHUs
KenezonedunutHoit aneMuu

DHIEMHYECKOT0 300a

bonesneit npIxaTenbHbIX yTen

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

IToHMXKeHUs KUCIIOTHOCTH K€y TOYHOI'0 COKa

IToBbIIEHNST UMMYHUTETA

28. Nonsl cepedbpa o0s1aaroT

bakrepunuaHbIM nericTBUEM

’KaponoHmxaromum 1eiMcTBUEM

CrocoOHOCThIO OHUKATh KHCIIOTHOCTb JKEITYA0YHOTO COKa

29. Hepoctarok ButamuHa C B OpraHu3Me 4eJ0BeKa MPUBOAUT K 3a00JI€BaHUIO
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unra
Paxur
bponxur

30. Hemocrarok ButamuHa D B opranu3mMe 4enoBeKa IPUBOIUT K 3a00ICBAaHUIO
unra

Paxur

Bpouxur

3a4éT Mo MMCHUIINHE «XHMHUS OHOreHHBIX 2JIEMEHTOB)

3auér mo aucuMIUIUHE «XUMHUS OMOTCHHBIX ASJIEMEHTOB» IMPOBOIUTCS B YCTHOU (hopMe IO
OuieraMm, MpUMEpPHBIE BapUaHThl KOTOPHIX MIPEJICTaBICHbl HIKE. buiier comepkut 3 Bompoca: aBa
TEOpPEeTUYEeCKUX (KaXabli - mo 15 OamnoB) m omuH - mpaktuyeckuit (20 OGamnos). Ilepeuens
TEOPETUYECKHX BOIPOCOB K 3a4€Ty Tak)Ke IPEACTaBICH Ha caiiTe AMCTAaHIMOHHOTO OOYYEeHHS
COr'Y. IlpumepHble MpakTHYECKUE 3a7aHUsi OWIETa MPEACTABICHBI B BOMPOCAX MPAKTUYECKHUX
3aHATHUH, a TAKKE B 33JJaHUSX JJII CAMOCTOSTEIIBHOM PaOOTHI (JIOMAITHUE 3aJaHus).

Ha yctHOM 3au€re cryaeHTamM pa3pelieHoO TOJb30BaThCsAd CTaHAAPTHBIMU CIPABOYHBIMU
tabnuiamMu (meproaudeckas cucreMa xuMuueckux diemeHToB .M. MeHnneneeBa, Tabnuia
pPacTBOPUMOCTH XUMHUUYECKUX COSAMHEHUH U JIP.), KAIBKYJIATOPOM.

Bonpocsl k 3a4éTy no gucuuIInHe «XuMusi OMOTeHHBIX 3J1EMEHTOB)
(st poBepku chopMupoBaHHOCTH KomreTeHiun: [TK-1)

1. Xumuueckue aiemMeHTH  Ouocepbl. Makpo-, MHUKPO- U YIBTPAMUKPOIIEMEHTHI.
buoreoxumuueckue mnpoBUHIMU. XHMHUECKHE OSJEMEHThl B Teocdhepe u Ouocdepe.
XKuzHeHHO HEOOX0AMMbIE (HE3aMEHUMBIE) 3JIeMEHTHL. [IprMecHbIe 371eMEHTHI.

2. Kiaccubukamnus XuMuueckux 3jaeMeHTOB. OOImas xapakTepHCTHKa Ss-, p-, 0-3JIEMEHTOB HX
COCIMHEHU.

3. PacmpocTpaHeHHOCTP XMMHUYECKUX DJJeMEHTOB B Tpupoje. COOTHOIIEHHE XUMHYECKOTrO
COCTaBa KMBBIX OPraHU3MOB M OKpYXKaromen cpeapl. buonornyeckass pojib 3JE€MEHTOB B
3aBUCUMOCTH OT nosiokeHus B [lepuonnueckont cucreme snemenToB [[.M.Menneneesa.

4. 3aKOHOMEPHOCTH pachpeiciicHHs OHOTeHHBIX DJJIEMEHTOB 1o s-, P-, d-, f-Omokam
nepuonudeckoil cucremsl J[.M.MenaeneeBa. Tomorpadgus BaKHEHIINX OHOT€HHBIX
3JIEMEHTOB B OpraHM3ME 4YeJIOBeKa. buosiornyeckass pojib XUMHUYECKHX DJJIEMEHTOB B
OpraHu3Me.

5. Bomopon. Boma kak BakHeiIee COEIUHEHHE BOAOpPOaa, €€ (U3NYECKHEe U XUMHUUYECKHE
CBOMCTBA. AKBAKOMIUIEKCHI M KPUCTAJUIOTUAPATHI. JIUCTHIIIMpOBaHHAs U allMpOreHHasi BOJa,
MoJTydeHue U MpuMeHeHue B Meauimue. [Ipupogasie 1 MUHEpaIbHbBIE BOJIBIL.

6. S-anemeHThl IA rpynmsl — metamuibl. MoHOQOPBI U UX poJib B MEMOPAaHHOM MEepeHOce Kalus U
HaTpHsI.

7. s-Dmementsl [A rpynmbl. XuMHUYECKHE CBOWMCTBA, OWOJNIOTMYECKas pOJib U MPUMEHEHHE HUX
COeIMHEHNH B METUITHE.

8. buonorudeckast poib S-3J€MEHTOB-METAJUIOB B MHUHEpPAIbHOM OanaHce opranu3ma. Makpo- u
MHKpPO-S-371eMEHTHI. [locTymnIeHrne 31eMEHTOB B OPraHu3M C BOJOM.

9. s-Dnements! [IA rpynmbl. XumMudeckue CBOWMCTBA, OHMoNOTHYECKas pOib U MPUMEHEHHE HX
coeMHEHN B MeauiuHe. MOHBI IIENOYHBIX M WIEJOYHO3EMEIbHBIX METANIOB Kak
KOMIUIEKCOOOpa30BaTeIIH.

10. XKecTKkoCTh BOJBI, CAWHHUIBI €€ W3MEPEHHS, IpelIeibl, BIHSHHEC Ha J>KUBBIC OPTaHU3MBI U
MPOTEKAaHNE PEaKLUii B BOJHBIX PACTBOPaX, METO/Ibl YCTPAHEHHUS )KECTKOCTH.

11. buonornueckasi poib Kajabiiusg W MaraHus. CoeqMHEHUsT KalbllUsg B KOCTHOMW TKaHH, CXOJICTBO
MOHOB KaJIBIUS M CTPOHIIUS, n3oMop(dHOe 3amereHue (mpodiaema ctponiusi-90).

12. p-Dnementsl [IIA rpynmel. XuMHUUecKre CBOMCTBA, OMOJOTHYECKAs POJb W NMPUMEHEHUE X
COCTMHECHHUN B MEIUIIUHE.
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13. bop. bopusblif anrugpua u OGOpHas KUCIIOTa, paBHOBECME B BOAHOM pactBope. Terpabopat
HaTpus. DPUpbl OOpHOHM KUCIOTHL. bronornyeckas posnb 6opa. AHTHCENTHYECKHUE CBONCTBA
OOPHOM KUCJIOTHI U €€ COJICH.

14. Amomunnii. O6mas xapakrepuctuka. [IpocToe BelecTBO M €ro XMMHYECKash aKTUBHOCTb.
PaznoBuaHocTH okcuna anmoMunus. [lpumenenue B Meaunuue. AM(OTEpHOCTh THAPOKCHUIA.
AnromuHaThl. MIOH amoMHHMS Kak KOMILIEKCOOOpa3oBarteib. be3BoaHbIe COMU aTOMUHUS U
kpucramutoryaparel. OcoOeHHOCTH cTpoeHHs. Ksacipl. DU3HKO-XMMHUYECKHE OCHOBBI
IIPUMEHEHMS ATIOMUHUS B MEJULIMHE.

15. O6mas xapakrtepuctuka IVA rpynnel. ®dusnueckue M XHUMHUYECKHE CBOMCTBA IPOCTBIX
BElIECTB. YTIIepoJ. AKTHBUPOBAaHHBIH yroib kak ancopOent. Coemunenus yriepona (I1).
Coenunenus yrnepona(lV). Oxcup yrinepona(lV), crepeoxumuss M IpUpoAa CBS3H,
paBHOBECHsI B BOJHOM pacTBOpe. YToibHasg KHCIOTa, KapOOHaThl M T'MAPOKApOOHATHI,
TUIPOJIU3 U TEPMOXUMHUUECKOE pasiiokeHue. CoelMHEHUs yriepoja ¢ rajJoreHaMu U cepoil.
YeThIpeXxJIOPUCTHIH yriiepos, ¢ocreH, ppeoHsl, cepoyriepo U THoKkapOoHaThl. [{uanatsl u
THOIMaHaThl. PU3HYECKUE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE.

16. buonoruueckast poab yriaepojaa. XHMHYECKHE OCHOBBI MCIIOJB30BaHHUsSI HEOPraHUYECKUX
COEAMHEHHH YIIepoia B MEULIMHE.

17. Kpemuuii. OGmas xapaktepuctuka. OCHOBHOE OTJIMYHME OT YIJepoja: OTCYTCTBUE IH-CBSI3U B
coequHeHusaX. Cwmnuasl. CoequHEHHs] ¢ BOAOPOAOM (CHIIaHbI), OKMCIEHUE U THAPOJIU3.
Oxcun kpemuus (IV). Cunukarens. KpemneBas kucnora. Cunukartel. PacTBopumocTh U
ruzapoaus. Mcnonb3oBanue B MEIULIMHE COEUHEHUN KPEMHUSL.

18. Dnementsl moarpynnsl repmanus. OOmias XapakTEepUCTHKA. Y CTOMYMBOCTH BOJOPOJHBIX
COCIMHEHU. Cunen. Oxcuabl. Oxcua cBuHUA(IV) Kak CUJIBHBIA  OKHCIIUTEINb.
AmdoTrepHOCTh TUAPOKCUIOB. PacTBOpUMBIE U HEpacTBOpPUMBIE cosid 0JioBa M cBHHLA. OB
peaKuuu B pacTBOpax. XMUMHU3M TOKCHYECKOrO JCHCTBHS COCIMHEHUN CBUHLA. [IpuMeHeHune
B MeJIMIIMHE CBUHeIIcoAepskaiux npenaparos (cBuHua(ll) anerat, ceunna(ll) okenn).

19. pDOnementsr V' rpynmel. OOmias xapakTepucThka Tpynmnbl. A3or, ¢dochop, MBIIIBIK B
opraHusMe, ux Ouojoruyeckas poib.

20. Azor. OOmas xapakTepucTuka. MHOrooOpasue COeIWHEHWH C pa3IMYHBIMH CTETICHSIMHU
okucieHus aszora. CoeaVHEHHs C OTPHULATEIbHBIMHU CTENEHAMU OKHciaeHus. Hutpupsl.
Ammnak, KO n OB xapakTepucTuka, peakiuu 3aMmenieHns. AMuabl. AMMuakatsl. CBoWCTBa
aMHHOKHCIIOT KaK MPOU3BOJHBIX aMMHaKa. MloH aMMOHUS 1 €ro coiu, KUCIOTHBIE CBOMCTBA,
TepMHuecKoe paszioxeHue. [IoHATHE O XMMHUYECKMX OCHOBAaX IPUMEHEHUS B MEIUIIMHE
aMMMaKa.

21. CoequHeHHsI a30Ta B IOJIOKHUTEIBHBIX CTENEHSIX OKUCIeHUs. Okcuipl. CTepeoxuMus u
npupoja cBsizu. Crnioco6s! nonyuenus. KO u OB cBoiicTBa. A30THCTast KUCIOTa U HUTPUTHI.
KO u OB coiictBa. A3otHas kucinota u Hutparel. KO nu OB xapakrtepucruka. [lonsitue o
XUMHUYECKHX OCHOBAX NMPUMEHEHHs B MEIULIMHE 3aKHCH a30Ta, HUTPUTA U HUTpaATa HATpusl.

22. Amnotponmueckue Monudukamyuu dpochopa, nx XuMudeckas akTHBHOCTb. Docdupr. Dochun.
CpaBHEHHE C COOTBETCTBYIOIIMMH coeAuHeHussMH a3ota. CoeauHenus ¢ocdopa B
MOJIOKUTEIbHBIX ~ CTENEHSAX OKHUCIeHUs. OKCHABL: CTEPeOXUMHs W Tpupoja CBA3H,
B3aMMOJICHCTBHE C BOJOW M CIMpTaMU. XHMHYECKHE CBOMCTBa, OHONOrHyeckas pojib U
MIPUMEHEHHUE COeIMHEHUI B METULIUHE.

23. ®ocdopHoBatucras (runodocdopucras) u Gocdopucras KUCIOTH, cTpoeHre Monekyn, KO u
OB CBOMCTBA. Hudochopnas (mupodochopnas) KHCJIOTA. Hzonomnu- "
rereponoiardochopHbie KUCIOTH. MeTtadochopHble KHCIOTBI, CpPaBHEHHE C a30THOU
kucnotoi. [IpousBoanbie pochopHOI KUCIOTHI B KUBBIX OPraHU3MaXx.

24. Kucnopon. OOmas xapaktepuctuka. Ponb  Kuciaopoga Kak OJHOrO W3  Haubosee
pacipoCTpaHEHHBIX JJEMEHTOB U COCTaBHOW YacTH OOJBUIMHCTBA HEOPTaHUYECKUX
coeauHeHuil. OCOOEHHOCTH 3JIEKTPOHHOM CTPYKTYPBI MOJEKYJBbl KHUCIOpOAa. XUMHYEeCKas
aKTUBHOCTHh Kucjopoaa. Monekymna Oz B KadecTBe JMraHjga B okcuremorsioomne. O30H,
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

CTEpPEOXMMHUSI M Tpupoja cBs3ed. XUMHUYEcKas aKTHUBHOCTb B CPAaBHEHUHU C KHUCIOPOAOM
(peakius ¢ pacCTBOpaMU HUOIUIOB).

Knaccugukaruss KUCIOPOJHBIX COCTUHEHUH M MX OOIMe CBOWCTBa (B TOM uuciie OWHApHBIC
COCIUHEHUS: CYNEPOKCUIbl (TUINEPOKCHUIBI, HAIMEPOKCHUIIbI), TMEPOKCUABI, OKCHIBI,
o3oHubl). [lepokcun Bomopoma H202, ero KO u OB xapakrepucTuka, NpUMEHEHHE B
meaunune. CoenauHeHus kuciaopoga ¢  ¢ropom. buonorumdeckas poiib  KUCIOPOJA.
XHWMHUYECKHE OCHOBBI MPUMEHEHUS KUCIOPOJa U O30HA, a TaKXKe COEAMHEHUH KHCIIOopoJa B
MEIUIINHE.

Cepa. O0mas xapakrtepuctuka. CoelUHEHUs Cepbl B OTPULIATEIHHBIX CTETICHSIX OKHCIICHHUS.
CepoBomopon, ero KO um OB cBoiictBa. Cynbhuasl METAJIOB M HEMETAIOB, HX
pactBopuMOCTh B Bojae U rujpoiu3. Coenunenus cepbi(IV): oxcun, XJI0pui, XJIOPUCTHINA
THOHWJI, CEpHUCTAS KUCIIO0TA, CyabduTsl U ruapocyabdutsl. Ux KO u OB cBoiicTga.

Coenunenus cepri(VI): okcun, rexcadropun, CyabGOHWIXIOPUA, CYIb)YPUIXIOPHI, CepHas
KHCIIOTa U ee mpousBogaHbie — cynbdaTsel, KO u OB cBoiictBa. buonornyeckas poisb cepsl
(cynerugpmibHble TPYNIbl U AUCYIbGUIHBIE MOCTHKA B Oeikax). XUMUYECKHE OCHOBBI
MIPUMEHEHHUS CEPbl U €€ COCIMHEHUN B MEIULIMHE.

p—Onementsl VIl rpynmsl (rajmoreHsl). XUMHUYECKHE CBOMCTBA, OMOJOTHYECKAas POJb U
NpUMEHEeHHe uX coenuHeHuil B MeaunuHe. OcoOble cBoiicTBa ¢Topa Kak Haumbosee
ANEKTPOOTPHULIATEILHOTO 3JieMeHTa. lIpocTble BellecTBa, WX XUMHYECKass aKTUBHOCTD.
CoenuHenus rajioreHoB ¢ BojoposioM. PactBopumocts B Boje; KO u OB cBoiicTBa. MoHHbIE
U KOBWIGHTHbIE TalMJbl, WX OTHOLIEHWE K JCHCTBHIO BOJbI, OKUCIMTENCH W
BOCCTaHOBUTENEH. ["'anmoreHuA—noHbl Kak JTUTaH bl B KOMIUIEKCHBIX COSIMHECHUSIX.

["anoreHsl B MOJIOKUTEIBHBIX CTENEHSAX OKHUCIEHHUS. COEOUHEHHsS] C KHCIOPOAOM M JIpYyr C
apyrom. Bs3aumopneiicTBME TaloOreHoB C BOJAOW M BOAHBIMU PAcCTBOPAMHU  IIEIOYECH.
KucnoposHbie KUCIOTHI XJI0pa U UX COJIM, CTEPEOXUMHUS U IPUPOJIA CBA3EH, YCTOMUMBOCTH B
CBOOOJTHOM COCTOSIHUM U B pacTBopax, usmeHeHne KO u OB cBoiicTB B 3aBUCUMOCTH OT
CTETNIEHU OKHUCIIEHHs TajioreHa. XJIOpHas HM3BECTh, XJopaTbl, OpoMarbl W HOJIaThl U HX
cBoiicTBa. buonornueckas ponb ¢ropa, xsiopa, 6poma u ona.

[Tonsitie 0 xuMHu3Me OAaKTEPUIIMIHOTO JCUCTBUS XJjopa W Hona. [IpumeHeHue B MeAUIUHE,
CaHUTAPUU XJOPHON U3BECTH, XJIOPHOM BOJBI, MIPEMapaToB aKTUBHOTO XJIOpa, HOJa, a TakkKe
COJITHOM KHUCIIOTBI, PTOPHUIOB, XJIOPHA0B, OPOMHIOB U HOAHIOB.

OO6mras xapaktepucTuka d-31eMEHTOB (IEPEXOAHBIX 3JIEMEHTOB). XapaKTepHble 0COOEHHOCTH
d->7IeMEHTOB: TMEpEMEHHBIC CTCIIEHU OKHUCICHHUS, 00pa3oBaHHE KOMILICKCOB. Bropuunas
NEpUOIMYHOCTh B cemeilcTBax d-anemMeHTOB. JIaHTaHOMAHOE CKaTHE M TOBBIILIEHHOE
cxonctBo d-anementoB V u VI nepromos. d—Dnementst | rpynmel. OOrmias xapakTepucTHKa
rpynnsl. PU3ndeckre U XMMHUYECKHAE CBOMCTBA MTPOCTHIX BELIECTB.

Coemunenns meau(l) wm wmemu(ll), mx KO u OB xapakrtepucTuka, CHOCOOHOCTh K
KoMmIuiekcooOpazoBanuto.  KommuiekcHele  coenumnenuss — menu(Il) ¢ ammuakowm,
aMUHOKHCIIOTaMH, MHOTOATOMHBIMH ciupTaMu. KoMIIJIeKCHBIN XapakTep MeabCoaepKainx
(depMeHTOB M XHMMHU3M HX JACWCTBUS B MeTabonMuyeckux peakuusx. IIpupona oxpacku
coequHeHN Menu. XMMUYECKHe OCHOBBI IPUMEHEHHSI COEIMHEHUN MEIM B MEIUIINHE.

Coenunenus cepebpa, ux KO u OB xapakrepuctuku (OakTepuIMIHbIE CBOHCTBa HOHA
cepedpa). CrtocoOHOCTh K KOMIUIEKCOOOPa30BaHNIO0, KOMIUIEKCHBIE COSAMHEHUsI cepedpa ¢
rajJJoreHuIaMi, aMMHaKoM, THOCYIIb(haTaMu. XMMHUYECKHE OCHOBBI IPUMEHEHHS COSIMHEHUI
cepeOpa B KauecTBe JIeYeOHBIX MPernapaToB.

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

O6mas xapakrepuctuka 3iaemMeHToB |IB rpynmel. Hunak. O6mas xapakTepucTrka, XuMudecKas
aKTUBHOCTH TmpocTtoro BemectBa; KO u OB  xapakTepucTuka COEAMHEHUH LMHKA.
KommekcHbie coequHenus nuHka. KomriekcHas npupojia IUHKCOAepKalux GepMeHTOB U
XUMH3M UX JeUCTBUSI. XUMUYECKUE OCHOBBI IPUMEHEHNUS B MEAUIIMHE COECIUHEHUM LIMHKA.
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36. O6mast  xapakrepuctuka »siemeHToB |IB  rpymnmel.  Pryts. OOmas xapakTepuCTHKA,
OTJIMYUTEIbHBIE OT LIMHKA M KaJMHS CBOWCTBA: MOHIKEHHAs XMMHMYECKas aKTUBHOCTh
MPOCTOTO BEIIECTBA, KOBAICHTHOCTh OOpa3yeMbIX CBS3€ C MITKHUMH JIUTaHJIaMH,
o0Opa3oBaHHe CBSI3U MEXIy aToMaMu PTyTH. OKHCIIEHUE PTYTU CEpPOM M a30THOM KUCIIOTOM.
Coemunenus pryru(l) u pryru(Il), ux KO u OB xapakrepuctrka. XvMHU3M TOKCHYECKOTO
NEHCTBUS COCTMHEHUN KaIMus U PTYTH. XUMHUYECKHE OCHOBBI MPUMEHEHUS COeIUHEHUMN
PTYTH B MEIUIIUHE.

37. d-Dnementsl V rpynmbl. O0Ias XxapakTeprucTHKa. XMMUYECKHE OCHOBBI IIPUMEHEHUS HUOOMS U
TaHTaJIa B XUPYPrUH, aMMOHHSI METaBaHAIaTa B METUITHE.

38. d-Dnementsl VI rpymmer. O0mas xapakTepucTuka rpymmbl. Xpom. OOImas XxapakTepHUCTHKA.
[IpocToe BemecTBO U €ro XUMU4ecKasi akTHBHOCTh, CIOCOOHOCTh K KOMITJIEKCOOOPa30BaHUIO.
CoenuHeHus XpoMa B pa3IMYHBIX CTeNeHAX okuciaeHus. O6mue 3akoHomepHoctd KO u OB
CBOWCTB COEIMHEHHH d-31eMEHTOB NpU Nepexoae OT HU3IIMX CTENeHEW OKHCICHHS K
BBICIIMM Ha MpHUMEpe COeAMHEHUW Xpoma. buonorunyeckoe 3HaueHue d-amemeHToB VI
TPYTIIIBL

39. MonubaeH u Bosibdpam, o0IIas XapaKTEPUCTHKA, CIIOCOOHOCTh K OOpa30BaHHUIO M3OIOJIU- U
TeTEPONOINKHUCIIOT; CPABHUTENBHAS OKHCIMTEIHHO-BOCCTAHOBUTENbHAS XapaKTEPHCTUKA
coequHEHU MoaubaeHa U Boib(pamMa MO OTHOIICHHIO K COEJUHEHHSIM XpoMa.
buonoruueckoe 3nauenue d-anementoB VI rpynnsl.

40. Mapranen. OOmiasi xapakTepuCTHKa. XHMHYECKas aKTHMBHOCTh IPOCTOTO  BEIIECTBA.
Crniocob6HOCTh K KoMILIekcooOpa3oBanuto. CoennHeHus: Mapraiia B crenenax okuciuenus (11,
IV, VI). Coenunenus mapranua(VII): okcun, mapranioBas KucioTa, nepmanranarel, KO u
OB cBoiicTBa, TPOAYKTHl BOCCTAHOBIICHUS MIEPMAHTAHATOB MPHU Pa3IMYHBIX 3HaUCHUSX pH,
OKHUCJICHHE OPTaHWYEeCKUX COCIMHEHUHN, TePMHUYECKOE pa3joKeHHEe. XUMUYECKUE OCHOBBI
NPUMEHEHHS KaJlisl MEepMaHTaHaTa M ero pacTBOpa KaK aHTHUCENTHYECKOTO CPEACTBA U B
(hapmalleBTUUECKOM aHAU3eE.

41. XKeneso. Xumnueckast AKTUBHOCTE MPOCTOTO BeIecTBa, CIIOCOOHOCTH K
koMIuiekcooOpaszoBanuto. Coenunenust xene3a(ll) u sxeneza(lll): KO u OB xapakrepucrtuka,
CIOCOOHOCTh K KOMIUIEKCOOOpa3oBaHUIO. ['eMoriobuH u kenesocoaepkaiiue (GpepMeHTsl,
XUMHUecKas CymHocTh ux neictBus. JKenezo(VI). @eppaThl, moaydyeHHE U OKUCIUTEIbHBIC
CBOWCTBA. XMMHUYECKHE OCHOBBI IMPHUMEHEHHS JKEJIe3a U KeJe30COoAePKalINX MpenapaToB B
MEIHIINHE.

42. KobanbT W HHKETh. XWMHUYECKas aKTHBHOCTH MPOCTHIX BEIIECTB B CPABHEHUHU C HKEJIE30M.
Coenunenus kobOanpTa(ll) u xkobGampra(lll), nukensa(ll); KO u OB xapakrepucruka,
CIIOCOOHOCTh K KOMILIEKCOOOpa3oBaHuio. Hukenb M KoOanmpT Kak MHMKPOIJIEMEHTHI.
XUMUYECKHE OCHOBBI IPUMEHEHHUS COeTMHEHUI KOOANbTa U HUKENS B METUIIUHE.

43. O0mast  XapaKTepUCTHKA JJICMEHTOB CEMeWCTBAa IUIATUHBL. [IpUMEHEHHWE COeAMHCHHIA
TUIATMHOBBIX DJIEMEHTOB B METUIIUHE.

44, DKOJIOTUYECKNE AacCTeKThl JEUCTBUS HEOpraHW4YecKwx BemecTB. YemoBek u Ouocdepa.
Texuuueckuii mporpecc M okpyxawoomas cpega. CBsa3b 3HAEMHUYECKHX 3a00JIeBaHHMA C
0COOEHHOCTSIMH OMOT€OXUMHUYECKUX TTPOBUHITHIA.

IIpumepHbIe OUJIETHI N0 JUCHUILIHHE
«XnMus OMOT€HHBIX JIEMEHTOB)
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MuHHnCTepCTBO HAYKH U BbIcHIero o0pasoBanus Poccuiickoii denepanuu
®denepaibHOE TOCYTAPCTBEHHOE OIOKETHOE 00pa30BaTEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
«CeBepo-OceTHHCKHIA rocy1apcTBeHHbIH yHuBepeuTeT nvMenn Kocra Jlepanosuya Xeraryposay»
“KACDEI[PA OBLIEN 1 HEOPTAHUYECKOU XMW
3AYET no aucrmmummae «XUMUS BUOTEHHBIX JIEMEHTOB»
Hanpasnenue noarotosku Oakanaspuara 04.03.01 Xumus, 5 cemectp
BUJIET Ne 1

PacnpocTpaHeHHOCTh XMMHUYECKUX JIEMEHTOB B mpupoje. COOTHOIIEHHE XUMUYECKOTO COCTaBa
JKMBBIX OPTaHHU3MOB U OKpYyXKalollei cpeapl. buonoruueckas posib 371€MEHTOB B 3aBUCUMOCTH OT
nostoxenus B [lepuogundeckoit cucreme anemenTos [[.1.Menneneesa. (15 6amioB)
®ochoproBatuctas (rumodocdopuctas) u  (pochopuctas KHUCIOTH, CTPOSHHE MOJEKYI,
KHCJIOTHO-OCHOBHBIC M OKUCJIHMTEIbHO-BOCCTAHOBHUTENIBbHBIE  cBoiicTBa.  Jludochopnas
(mupodocdoprast) kuciora. M3omonu- m rerepomnonudochopHbic KUCIOTH. MeTtadochopHbie
KHCIIOTBI, CpaBHEGHHE C a30THOW KuciaoToi. IlpomsBombbie (ochOpHON KHCIOTHI B IKHUBBIX
opranusmax. (156amoB)

HammcaTh ypaBHEHHE peakiMy B3aUMOJICHCTBUS MIepMaHraHata Kajius ¢ TIEPOKCHAOM BOJOPOAa
B HEUTpaNbHOH cpene; mono0parh KOdpGUIIMEHTH HOHHO—3JIEKTPOHHBIM MeTOI0M. (20 6amuioB)

3aB. kadenpou, TOIEeHT

MuHuCTEePCTBO HAYKH H Bbicuiero oopasoBanus Poccuiickoii @egepanuu
DenepanbHOE rOCYJapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIEI0 00pa30BaHus
«CeBepo-OceTHHCKHIA TOCYIapCTBEHHBIN YHIBEpcUTeT UMeHH Kocta JleBanoBHYa XeTarypoBay
KA®EJIPA OBIIIEM 1 HEOPTAHUYECKOU XNUMUN
3AUYET no mucrummune « X UMW BUOTI'EHHBIX DJIEMEHTOB»
Hamnpapnenune moarotosku 6akanaspuara 04.03.01 Xumus, 5 cemectp
BUJIET Ne 2

3aKOHOMEPHOCTH paclpe/ie/iecHnsi OMOTCHHBIX 3JIEMEHTOB 110 s-, P-, d-, f-O10kam mepuoaryecKoit
cuctembl JI.M.Menneneepa. Tomorpadus BaKHEHIIMX OHOTCHHBIX SJIEMEHTOB B OpraHU3Me
yenoBeka. brosoruueckas pojib XUMHYECKUX JIEMEHTOB B opranu3me. (15 0amios)
Kucnopon. OOmas xapakrepuctuka. Pombp  kuciopoma Kak oOfHOro u3  Hawbolee
pacrpoCTpaHEHHBIX 3JIEMEHTOB M COCTABHOM YacCTH OOJBITMHCTBA HEOPTAHUUECKUX COCTUHEHUH.
Oco0EHHOCTH 3JICKTPOHHON CTPYKTYPhI MOJICKYJIbI KHCIOpPOJa. XHUMHUECKas aKTUBHOCTh
Kuciopoaa. MOJ'IeKy.l'Ia 02 B Ka4CCTBC JIMI'aHA4 B OKCHUTe€MOTJIOOHHE. O3OH, CTCPCOXUMHA U
npupozaa cBsa3eil. XuMudeckas akTHBHOCTE B CpaBHCHUHU C KHUCJIOPOAOM (peaKuI/m C pacTBOpaMu
noaunoB). (15 6amon)

Kaxkoii 06beM pacTBOpa a30THOM KUCIOTHI ¢ MaccoBoi gonei 12% (P=1,18 r/mi) HeoOxomum amst
npurotosienus 400 mi pactBopa koHreHTpanuei 0,3 moin/n? (20 6asos)

3aB. kadenpon

MuHHCTepCTBO HAYKH M BbIcIero oopa3oBanns Poccuiickoii ®exepanun
®denepansHOE TOCyJapCTBEHHOE OI0KETHOE 00pa30BaTEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHuUs
«CeBepo-OceTHHCKHIA TOCYIapCTBEHHBIN YHIBEpcHTeT MMeHH Kocta JleBanoBmua XertarypoBay
KA®EJIPA OBILEN 1 HEOPT AHUYECKOU XUMUN
3AUET mo muctmmmmmne «XUMUSA BUOTEHHBIX DJIEMEHTOBY
Hanpasnenue noaroroBku 6akanaBpuara 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)

XKenezo. Xumuueckasi aKTUBHOCTh TIPOCTOTO BEIIECTBA, CIOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO.
Coenunennst xene3a(ll) u xemesa(lll): KO wu OB xapakrepucTtuka, cnocoOHOCTb K
KOMITJIEKCO00Pa30BaHuI0. | eMOrnoOuH U xene3ocoaepskaine GepMeHThl, XMMUYecKast CyITHOCTb
ux nerctBus. XKenezo(VI). ®@eppaTsl, NMOIydeHHE W OKWCIHUTEIbHBIE CBOWCTBA. XMUMHUYECKHE
OCHOBBI TIPUMEHEHUS JKeJIe3a U KeJIe30CoAeprKalIuX mpenaparos B Meauiuae. (15 6amios)

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

3aB. kadenpoi

MuHnucTepcTBO HayKH M Bbiciiero oopasosanus Poccuiickoii @enepanuu
DenepanbHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIEr0 00pa3oBaHus
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«CeBepo-OceTuHCKUI rocynapcTBeHHbII yHUBepcuTeT nMeHn Kocra JleBanoBruya Xeraryposay»
KA®EJIPA OBILENA U HEOPTAHUUYECKOM XUMUU
3AUET mo mucimmmbe «XUMUS BUOTEHHBIX DJIEMEHTOB»
Hanpasnenue noarotosku Oakanaspuara 04.03.01 Xumus, 5 cemectp

BUJIET Ne 4
buonornueckass poib S-3JI€MEHTOB-METAJZIOB B MHHEPAJIBHOM OallaHCe OpraHm3Ma. Makpo- u
MHUKpPO-S-37ieMeHTHI. [locTyTuieHre 311ieMeHTOB B OpraHu3M ¢ BoJou. (15 6amios)
OO0m1ast xapaKTepUCTUKa IIEMEHTOB CEMEWCTBA MIaTuHbI. [I[puMeHeHe coeJMHEeHIH TaTHHOBBIX
37MeMeHTOB B Meauiae. (15 6annoB)
Kax Bmusier pH pacTBOpa Ha OKHICITUTENBHBIE CBOHCTBa mHepMaHTraHaToB? OTBET MOATBEPANUTH
YPaBHEHUSIMH PEAKIINH, B3sIB B KAYECTBE BOCCTAHOBUTEIICH:

a) cynbdut HaTpus;
0) moaun kanust. (20 6asoB)
3aB. xadempoii

Kpurepun ¢popmMupoBanus olleHKH 0TBeTa CTy/AeHTa HA 3a4éTe

Xapaxmepucmuka omeema oannwl

JlaH TIONIHBINA, pPa3BEPHYTHIM OTBET HA IOCTABICHHBIH BOIPOC,
[I0OKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUM 00 OObBEKTe,
MPOSIBJISIFOIIASCS B CBOOOJHOM OIEPHPOBAHUU TOHSATHSIMH, YMEHHUH
BBICTIUTh CYIICCTBCHHBIE W HECYNICCTBCHHBIC €r0 IPU3HAKH,
MPUYHUHHO-CIIEJICTBEHHBIE CBSI3U. 3HaHUEe 00 00BeEKTE 46-50
JIEMOHCTPHUPYETCS Ha (OHE IIOHUMAHUS €ro B CHCTEME JJAHHOW HAYKH
U MEXIUCHUIUIMHAPHBIX cBs3eil. OTBeT popMynupyeTcss B TepMHUHAX
HayKHW, W3JI0KEH JIMTEePaTypHBIM SI3BIKOM, JIOTHYCH, JIOKa3aTesIcH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3UIIUIO CTYICHTA.

JlaH TONHBIM, pa3BEpHYTBHIM OTBET HA IIOCTABJIECHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTb OCO3HaHHBIX 3HaHUM 00 OOBEKTe,
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHUSI TEMBI; B OTBETE

MIPOCIIEKUBAETCS YyeTKas CTPYKTYpa, Joruyeckast
MOCJIEA0BATENbHOCTb, OTPAKAIOIIAS  CYIIHOCTh  PACKPBIBAEMBIX
MOHATHUH, TEOpHi, iBIeHUN. 3HaHHe 00 00BEKTE IEMOHCTPUPYETCS Ha 41-45

(1)0H€ ITOHUMAaHHUA €ro B CHUCTEMCE )IaHHOI\/’I HayKn u
MCKAUCHTUIINIMHAPHBIX cBsa3eil. OTBET WM3IIOXKEH JIMTCPATYPHBIM
SA3BIKOM B TCPMHHAaX HAYKH. MOFYT OBITH JO0MMyHICHbI HEAOYECThI B
OIPCACIICHUU HOHHTHﬁ, HCIIPABJICHHBIC CTYACHTOM CaAMOCTOATCIIbBHO
B IIPpOLECCC OTBETA.

JlaH TONHBIM, pa3BEpHYTHIM OTBET HA NIOCTABJIEHHBIA BOIPOC,
[I0KAa3aHO YMEHHE BBIJCINUTh CYLICCTBEHHbIE W HECYIIECTBEHHbIE
NIPU3HAK{,  [PUYMHHO-CIEACTBEHHblE  CBsi3U.  OTBET  YETKO
CTPYKTYPUPOBAaH, JIOTHYEH, W3JIOKEH B TepMHUHAX Haykh. OpHako
JIOMYIIeHbI He3HAUNUTENIbHbBIE ONIMOKH MM HE0YEThI, UCIIPABICHHbIE
CTYIEHTOM C IIOMOIIBIO «HABOIAIIMX)» BOIPOCOB MPENOJABATEIIS.

36-40

JlaH momHBINA, HO HEIOCTAaTOYHO MOCIEAOBATEIBHBIM OTBET Ha
MOCTaBJIEHHBIM BOIMPOC, HO MPHU 3TOM IOKA3aHO YMEHUE BBIIEIUTH
CYIIECTBEHHBIC W HECYIIECTBCHHBIC TMPU3HAKK MW MPUIUHHO-
Cle/ICTBEHHbIE CBA3U. OTBET JIOTUYEH U U3JI0KEH B TEPMUHAX HAYKHU. 31-35
Moryt ObITh momymieHbl 1—2 OmuOKHM B OMPEIEICHUH OCHOBHBIX
IIOHSTHH, KOTOpbIE CTYJIEHT 3aTpyAHseTCs UCIIPaBUTh
CaMOCTOSITEILHO.
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JlaH HEeIOCTAaTOYHO TMOJHBIA U HEAOCTATOYHO Pa3BEPHYTHIA OTBET.
Jloruka ¥ TOCIIENOBATEIbHOCTh M3JI0KEHUS HMEIT HapyIICHHUS.
JlomymieHsl OMMOKKM B PAcKPBITUM TOHATUH, yNOTpeOseHuu
TepMuHOB. CTYIEHT HE CIOCOOEH CaMOCTOSTEIbHO BBIICIHUTH
CYIIECTBEHHBbIC M HECYIIECTBCHHBbIC TMPU3HAKKM M IPUYUHHO- 26-30
cieacTBeHHble  cBsi3u.  CTYAEHT  MOXET  KOHKpPETHU3UpOBATh
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 CYyIlleCTBEHHbIe HapyuieHus. JlomyiieHsl rpy0obie omuOKu mpu
OINPEJIEIICHUN CYLIHOCTH PACKPBIBAEMBIX IOHATHM, TEOPUM, SBJICHUH,
BCJICICTBUE HENOHUMAHUA CTYIEHTOM UX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IPU3HAKOB M CBs3eld. B o0TBeTe OTCYTCTBYIOT
BBIBOJIBI. YMEHHE PACKPBITH KOHKPETHBIE MPOSIBICHUS 0000IIEHHBIX
3HaHWW HE TMOoKa3zaHo. PedeBoe odopmiieHne TpedyeT IMONpaBoK,
KOPPEKLHUU.

Jlan HENoNHBI OTBET, NPEACTABISIIOIIMA COOOM pPa3pO3HEHHBIE
3HaHHA 10 TEME BONpPOCa C CYIIECTBEHHBIMH OIIMOKAMHU B
onpezaeneHusx. lIpucyrcTByroT (parMeHTapHOCTh, HEJIOTMYHOCTh
n3noxeHuss. CTyJeHT He OCO3HAET CBS3b JAHHOTO MOHSTHS, TEOPUH,
SIBJIGHUS C IPYTUMU O0BEKTaMU TUCUUIUIMHBI. OTCYTCTBYIOT BBIBOJIBI, 1-20
KOHKpETH3alus U JI0Ka3aTeJbHOCTh M3JIOKEHUs. Peub HerpamoTHas.
JlonoyIHUTENbHBIE W YTOYHSIIOLUIME BOMNPOCHI IpErnojaBaTelis He
NPUBOAAT K KOPPEKUMH OTBETa CTYJEHTa HE TOJbKO Ha
MTOCTABJIEHHBIM BONIPOC, HO M HA JPYrye BONPOCH! AUCIUILINHBIL.

He nonyuyens! oTBeTHl 0 6a30BBIM BONPOCAM TUCHUIUIMHBIL. 0

21-25

Pesynbrupyromas oueHka omnpenensiercst B coorserctBuu ¢ [lonoxxenuem COI'Y o GamnbHO-
PEUTHHIOBOM CUCTEME OLIEHKH 3HAHUM CTYIEHTOB.

Metoauka ¢popMHUpPOBaHNSA Pe3yabTHPYIOLIEH OLEHKH:

B xoze Texymiero u pyoexHoro KOHTpOIIst CTyAeHThI MoryT Haopath 0-100 Gaswios:

151 pyGeskHas aTTecTanus - MAKCUMAIBbHO 50 62171085 M3 HUX:

Ot 0 1o 25 GamoB (pyOekHast aTTeCTalrsl) — KOMIIBIOTEPHOE TECTUPOBAHUE WM MUCHhbMEHHAS
KOHTpOJIbHAsI paboTa;

Ot 0 no 25 GamnoB(Tekyliasi OlleHKa) — aKkTUBHAasi padoTa 3a JaHHBIA MEpHOJ] Ha CEMUHAPCKUX
(MTPaKTUYECKUX ) 3aHATHSAX.

2-51 py0e:xxHas aTTecTalus — MAaKCUMATIbHO S0 62171085 M3 HUX:

Ot 0 1o 25 GayoB (pyOekHast aTTecTallys) — KOMIIBIOTEPHOE TECTUPOBAHUE WM MHUChMEHHAS
KOHTpOJIbHAsI paboTa;

Ot 0 1o 25 GansoB (TeKymas OleHKa)— aKTUBHAs paboTa 3a JaHHBINA NEepHo/1 Ha CEMUHAPCKUX
(MpaKTHUYECKUX ) 3aHATHUSIX.

IIpomeKyTOUHBIN KOHTPOJIb:

3auér:

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

CrTyneHThl, TOJYy4YUBUIME B XOA€ TEKYyLIEro M pyOekHoro koHTpods 56-100 Oamnos,
ABTOMATUYECKHU NOJy4YarOT 3auéT.

PesynbTupyromas oleHKa CKJIaJbIBAaeTCsl O COOTBETCTBYIOMIEH (opMyse ¢ Y4eToM TeKylleH
yCIIEBaEMOCTH, PE3YyJIbTaTOB PyOESIKHBIX aTTECTALlMI M YCTHOTO OTBETA Ha 3a4ETe.
[IIxana NTOroBoM akajieMUYECKON YCIIEBAEMOCTH CTYJICHTOB IO AUCHUIIIINHE
| Cucrema onenox COI'Y |
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®opma Cymma Ha3zBanmne
KOHTPOJIA 0as10B
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOLIO
56-70 YJIOBJICTBOPHUTEILHO
3audt 56-100 3a4YTEHO
0-55 HE 3a4TEHO

IToka3zatenn u KPUTEPUHA OLNCHUBAHUSA KOMIIeTEHIIN Ha PA3JHYHBIX Talax ux
q)OpMI/IPOBaHI/Iﬂ, OITMCAHHUE IIKAJI OHCHUBAHUA

YpoBenb chopMUPOBAHHOCTH KOMIIETEHIUH

«MUHUMAJIbHBII
YPOBEHb
He JIOCTUTHYT»
(MeHee 55 0aJ10B)

«MuHUMAaJAbLHBII
YPOBEHB)
(56-70 6ans10B)

«Cpeanuii ypoBeHb»
(71-85 6as10B)

«BbICOKHII yPOBEHDb)
(86-100 6am10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposativi. chopmuposanvl. chopmuposatbi. cpopmuposaibi.
3HaHUA  OTCYTCTBYIOT, | ChopmupoBaHbI 3HaHus oOmmpHeIe, | 3HAHUA TBEpJBIE,
YMEHHUS W HaBBIKH He | 0a30BbIE CTPYKTYpPHI | CHCTEMHBIE. apryMeHTUPOBaHHbBIE,
c(hopMHPOBaHHI. 3HAHUMU. YmMenus HOCSIT | BCECTOPOHHHUE.
YMmeHnus pparMeHTapHbl | pempOAYKTUBHBIHN YMenust YCHEIIHO
u HOCAT | XapakrTep, MIPUMEHSIOTCS K
PENpPOAYKTUBHBIN MIPUMEHSIOTCA K | pEIIeHUI0 KaK THUIOBBIX,
XapakTep. PELICHHIO TUIOBBIX | TAK M HECTaHAAPTHBIX
JeMoHcTpupyercs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUN yYpOBeHb | JleMOHcTpupyeTcs JeMoHcTpupyercs
CaMOCTOSITETIbHOCTH JOCTAaTOYHBIA YPOBEHB | BBICOKHMI
MPaKTUYECKOrO HaBBIKA. | CAMOCTOSATENLHOCTH YPOBEHBCAMOCTOSITEIIbH
YCTOHYMBOTO OCTH, BBICOKAst
MPAKTHYECKOTO HAaBbIKA. | aJallTUBHOCTh
NPAaKTUYECKOro HaBbIKA
Onucanue KpuTepueB OLlEHMBAHUS
OoOyuatomuiics OOyuaromuiics Oobyuarommuiics OOyuatommiicst
JEMOHCTPHPYET: JEMOHCTPHPYET: JEMOHCTPHPYET: JEMOHCTPHPYET:
- CYILIECTBEHHBIE | - 3HaHUA | - 3HAHWE W MOHWMAaHUE | - riryOokwue,
npobensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHUE u
yueOHOro MaTepHaia; MaTepuana; KOHTPOJINPYEMOTO apryMeHTUPOBaHHbBIC
- JOMYCKAIOTCS | - HETOJIHBIE OTBETHl Ha | 0O0beMa NPOrPaMMHOTIO | 3HAHMS MPOrPAMMHOTO
MPUHLMITHATbHBIE OCHOBHBIE BOIIPOCHI, | MaTepuara; MaTepuana;
OomMOKK NPHU OTBETE HAa | OIMOKM B OTBETE, | -  TBEpAbIE  3HAHMS | - TOJHOE IOHUMAaHHUE
OCHOBHBIE BOIIPOCHI, | HEIOCTATOYHOE TEOPETUYECKOTO CYILITHOCTH u
OTCYTCTBYET 3HaHHE W | IOHMMaHUE CYIIHOCTH | MaTepHasa. B3aMMOCBSI3U
MOHWMAaHHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBaeMBIX
MOHATUHN M KaTeTOpUil; | -  HEYBEpEHHBIE U | YCTaHABIWBATh U | IPOLIECCOB M SIBIICHUH,
-HEeTIOHNMAaHNe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBSI3b | TOYHOE 3HAaHWE
CYIITHOCTH JIOTIOTHUTENbHBIE MPaKTUKA W TEOPHH, | OCHOBHBIX TIOHSITHHA B
JIOTIOJTHUTENBHBIX BOIIPOCHI; BBISBIIATD paMKax 00CyXIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTaTOYHOE | MPOTUBOPEYHS, 3a/laHui;
3a/TaHAH; BIIAZICHUE JINTEPATYPOH, | TPOOIEMBI u|- CITocOOHOCTH
- OTCYTCTBUE YMEHHS | pEKOMEHIOBaHHOMN TEHACHLINU Pa3BUTHUS; yCTaHaBIMBATh u
BBITIOJIHSITH IIpOrpaMMoi - IIpaBUJIbHBIE U | OOBACHSTH CBA3b
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NPaKTUYECKUE 3aJaHusl, | TUCHUILUINHBL KOHKpETHEIE, 0e3 | MpPaKTUKU U TEOPUH;
MpeTyCMOTPEHHBIE - ymeHmue 0e3 rpyObIX | TpyOBIX omuooK, | - JIOTUYECKH
IpOrpaMMon omuodoK pearpb | OTBETHI Ha | TMOCIIeI0BATENbHBIE,
JUCHUTUIAHBL; MPaKTUYECKUE 3aJlaHus, | TOCTABICHHBIC COJIepKaTeNbHBbIE,
- OTCYTCTBHE | KOTOpBIE CJIEAYET | BOIIPOCHI; KOHKpPETHbIE u
TOTOBHOCTHU BBITIOJIHUTb. - yMEHHE  pelaTh | HCUEPIbIBAIOLINE
(cocobHOCTH) K MIpaKTUYECKUE 3aJaHHd, | OTBEThl HAa BCE 3aJlaHUs,
JUCKYCCHH UM HHU3KYIO KOTOpBIE clenyer | a TaKxke
CTENEeHb KOHTAKTHOCTH. BBITIOJIHUTE; JONIOJIHUTEIJIbHBIE
- BJAJICHUE OCHOBHOM | BOIIPOCHI
JUTEPaTypoH, MIPETIO/IaBaTeNs;
PEKOMEHI0OBaHHOM - yMEHHEe  pemartb
IIPOrpaMMoi MIPAKTUYIECKUE 3a1aHMS;
IUCIUIUINHEI, - cBOOOHOE
- HaJM4yhe COOCTBEHHOH | MCIONb30BaHHE B
000CHOBaHHOH OTBETaxX HA BOMIPOCH
MO3HULIUH 10 | MaTepHuajoB
00CyX1aeMbIM peKOMEHI0BaHHOK
BOIIPOCAM. OCHOBHOM u
Bo3MoxHEBI JOTIOJTHUTEJILHOMN
HE3HAYUTEIbHBIE JIATEPATYPBHI.
OTOBOPKH u
HETOYHOCTHU B
PACKpPBITUHU OTACIBHBIX
MOJIOXKEHUH BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Onenka Ouenka Ounenka
«Hey/I0BJIETBOPUTEJIb | «yJAOBJETBOPUTENBHO» | «XOPOLIO» / «32aYTEHO» «OTJIMIHO» /
HO» /He 3a4TeHO / «3a4TEeHO» «3a4TEHO»
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9. Yuye4HO-MeTOIMYECKOE T uHGopManOHHOEe oOecredeHue TN CIUILIMHBI (MOIYJIs1)

a) OCHOBHAs JIUTEpaTypa:

1.

[Tonikos, B. A. O6mast xumus / [TorikoB B. A. , ITyzakos C. A. - Mocksa : I[DOTAP-Menua,
2010. - 976 c. - ISBN 978-5-9704-1570-2. - Tekct : anekrponnsiii / ObC "KoHncynbTaHnT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970415702.html
Cxusip C.M. OOGmiast, Heopranuueckass 1 OMoHeopraHudeckas XuMus: yueOHoe nocodue ass
By3os/ C.U. Ckuap, B.I'. Iprok, B.®. Ulyasrun.— 3-e uzn., nepepad. u gon.— Mocksa:
M3narensctBo FOpaiit, 2020.— 263 c.— (Bwicmiee oOpazoBanue).— — TekcT
anextponHbii // 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. Oo6mas xumus. buopuszndeckas xumus. XumMuss OMOTEHHBIX JIEMEHTOB B 2
kH. Kaura 1 : yueOnuk ans By3oB / 1O. A. Epmos, B. A. ITonkos, A. C. bepnsaa. — 10-e
u3a., ucnp. u gom. — MockBa : MzmarenscTBo FOpaiit, 2020. — 215 ¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-9916-8659-4. — Tekcr : snekrponnsidi // DBC HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/452203

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

Epmos, }0. A. OOmas xumus. buoduszndeckass xumusi. XumMusi OMOTE€HHBIX 3JIEMEHTOB.
yuebnuk ais By3oB / FO. A. Epmos, B. A. Ilonikos, A. C. bepnsing ; mon penakuueit H0. A.
EpmoBa. — 10-e u3z., nepepab. u gon. — Mocksa : U3natensctBo FOpaiit, 2016. — 562 c.
— (bakanaBp. Axagemumueckmii kypc). — ISBN 978-5-9916-4337-5. — Tekcr
anekTpounblit / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/388811

[TonkoB, B. A. Ob0mas xumus. buopusndeckas xumus. XuMHsi OMOT€HHBIX 3JEMEHTOB /
B.A. Ilonkos, FO.A. Epmos, A.C. bepnsua. - M.: FOpaiit, 2012. - 560 c.

TrokaBkuHa H.A., buooprannueckas xumus: yueonuk / TrokaBkuHa H.A., baykos FO.H.,
3ypabsu C.0. - M. : [IDOTAP-Menua, 2020. - 416 c. - ISBN 978-5-9704-5415-2 - TekcrT :

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

0) AOMOJIHUTEIbHAS JIUTEepaTypa:

OOwrast 1 HeopraHuuyeckas Xumus : YueOHUK Ui cTyaeHToB By30B / M. X. KapanersbsHn ;
M.X. Kapanetssun, C.U. pakus. - M. : Xumus, 2000. - 592c.

Vrait f.A. OOmas u HeopraHuyeckass XUMHs: YUeOHHK JUIsl CTYACHTOB BY30B, 00yd. MO
Harp. u crier." Xumust" / 5. A. Yrait. - U3a.2-e,ucnpas. - M. : Beicias mkosa, 2000. - 527c.
JlutBunoBa, T. H. Xumus a1 MeAukoB: OUOTEHHBIE HJIEMEHTHI M KOMIUICKCHBIE
coeMHEeHMS : ydyeObHoe mocodue s OakanaBpuara u cneruanurera / T. H. JlutBunoBa, H.
K. Beicky6oBa, JI. B. Henamesa ; mox o6meit pegakuueit T. H. JIutBuHOBO#. — 2-¢ u31. —
Mocksa : UznarensctBo FOpaiit, 2019. — 222 ¢. — (bakanaBp u crenmanuct). — 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 : yueOnuk; non pen.B.A.Ilomkosa,A.B.Komauna. - M. :
I'DOTAP-Menmna, 2012. - 400c.

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

rocyIapcTBeHHbIN yHUBepcHuTeT, 2017. — 184 c. : Tabi., ui. — Pexum qoctymna: mo momucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=481792

7. Jlapuues, T.A. I'eoxumusi okpyKkaromend cpezpl: ornopHbele KoHcTeKkTol / T.A. JlapuueB. —
KemepoBo: KemepoBckuii rocymapcTBeHHbIli yHuBepcuter, 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

npoeCCHOHAIBHBIM  0a3aM

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 6ubimmoteka eLibrary.ru» (http://elibrary.ru.)
4. YuuBepcanpHas 0a3 manabix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[MTapons: Khetagurov
5. OBC «Koncynbrant crynenray. http://www.studentlibrary.ru
6. ObBC «lOpaiiT» - oOpa3oBarenbHas cpesa, BKIIOYAIOUas BUPTYaJbHbIM YMTAJIBHBIA 3ai
y4EOHUKOB M y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1Mo BceM HampaBiICHUSIM 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
06ecneqemm, B TOM YHCJIC€ OTCYCCTBCHHOI'0O IIPOU3BOACTBA

Ne ni/m HaumeHoBanue Ne norosopa (JmueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammHoe obecrnieuenue | 14.03.2019 r, npoena go 2021 r.
KasperksyTotalSecurity
[Tporpamma ans 9BM «bank | Pazpabotka cory CBuuerensecTBo 0
4 BOIIPOCOB JIJIsl KOHTPOJIS rOCyJAapCTBEHHOM pPETrUCTpallid TPOrpaMMbl IS
' 3HAHUID) OBM Ne2015611829 ot 06.02.2015 r. (beccpouHo)
CiscoWebex- Cucrema | OOO AiicreknoroBop Ne J[83-2020 ot 10.08.2020-
5. IPOBE/ICHUS] BEOMHAPOB. 10.08.2021 r.
Cucrema moucka TeKCToBbIX | Ne795  or  26.12.2020  (nme¥icTBUTENEH 110
6. 3aMMCTBOBaHUM 30.12.2021t) ¢ 3AO «AnTH-ILtaruar»
«Antunnaruar.BY3»
[Mporpammuoe ob6ecneyenne | CBOOOAHOE MporpaMmmHoOe obecrederne(b6eccpouHo)
TUIS pEeIaKTHPOBAHUS
7. xumuyeckux  Gopmya  Isis
Draw
Cucrema tectupoBanus | Ne468 or  03.12.2013 U1l CyHraryjiuH
8. Sunrav WEB Class P.T.(GeccpouHo)

44

JaHHBIX,



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 OHOIMOTEKa
1. JMCCePTALIMU U aBTOpe(epaTon
PI'B(DB/] PI'B)

https://dvs.rsl.ru

TpeOyercs peructpaius B OMOIHOTEKE
cory

OBC"YHuBepcuterckass OuOIMOTEKA
2. ONLINE"

https://biblioclub.ru
Tpebyerca peructpamuss B OHOIHOTEKE
cory

9BC «Hayunas anektpoHHast | http://elibrary.ru.
3. oubnuoteka eLibrary.ru» TpeOyercss peructparuss B OUOIHMOTEKE
cory
VYuuBepcanpHas 06a3 ganueix East | https://dlib.eastview.com
4. View
Jlorun: Khetagurov; ITapons: Khetagurov
ObC  «KoncynbTanT  cTyzmeHTa» | http://www.studentlibrary.ru
CryneHueckas anekTpoHHast | TpeOyercss perucrpanuss B OuOIMOTEKE
5 oubnmoreka 1Mo wmeaunuHckomy u | COI'Y
' (dapmaiieBTHUECKOMY 00Opa30BaHHUIO,
a TaK)Ke 110 CCTCCTBEHHBIM U TOYHBIM
HAYKaM B IICJIOM.
OBC «lOpaiit» - obpasoBatenbHas | Www.biblio-online.ru
cpena, BKIIOUarolias BHPTyalbHBIN | Tpebyercss perucTpanus B OuOIMOTEKE

yuTATBHBIA  3a1  y4eOnmkoB u | COI'Y
6 y4eOHBIX TMOCOOUH OT aBTOPOB U3
BeAymux By30oB Poccunm mo Bcem

HaIpaBJICHHUAM U CIICHHUAJIIBHOCTAM

r') MeTOAMYeCcKHe YKa3aHusl, pa3padoTaHHble cocTaBuTeassMu Padoueii mporpaMmmbl.
1. Kyb6anosa J.M. Xumus GuOreHHBIX 31€MEHTOB. YueOHoe mocobue.- BnannkaBkas:
OI'BOY BO «COI'Y um. KJI. XerarypoBay, 2017, 160 c.
2. HeénoBa O.B., Ky6amoBa JILM. Xumuss KOOPAMHAIIMOHHBIX COCIUHEHUH.
[DnekTpoHHbI pecypc]: yueObHoe mocooue/ Caparos: At [Iu Op Menua, 2017.— 75
c.— Pexxum gocryma: http://www.iprbookshop.ru/73347.html .— 5BC «IPRbooks».

10. MarepuajibHO-TeXHUYECKOe o0ecreyeHue TUCIUTIMHBI (MO1YJIA)

Y4yeOHble ayIMTOPUH /51 IPOBECHUS 3aHATHI JEKIIMOHHOI0 THUIIA, CEMMHAPCKOI0 THUIIA,
IPynmnoBbIX M HHIAMBHUAYAJbHBIX KOHCyﬂLTaHHﬁ, TEKYIIEro KOHTPOJIA MU HpOMC)KyTO‘IHOﬁ
aTTecTallii, a TAK/Ke CAMOCTOATEJbHOH PadoThl 00y4YAIOIIMXCH: MPENOAABATEIBCKUN CTOJI,
CTYJI, CTOJIBI U CTYJIbA Ui 00y4daromuxcs, kapeapa, KiaccHas J0CKa.

Ob6opynoBaHue: MyJIbTUMEIUNHHBIA KOMIUIEKC (IIPOEKTOp, OJKpaH), HOYTOYK, KOJOHKH C
MpPOrpaMMHBIM  00€CTICUCHHEM, BBIXOJOM B CeTh VHTEpHET W JOCTYIIOM B DJIEKTPOHHYIO
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; nemoHcTpanmoHHbIC U y4eOHO-HATJIAIHBIE TTOCOOUS (BUICOMPE3CHTAITH).

JlabopaTopusi aHAJIMTHYECKON XUMHUHM U (PU3HKO-XHMHYECKHUX METOJ0B aHAJIN3Aa 1JIs
NpoOBeJAeHUs] 3aHATHH CEMHUHAPCKOr0 THMNA, JAa0OpPAaTOPHbLIX 3aHATHI, KYpPCOBOIO
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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 (BBINOJHEHHS KYPCOBBIX PpadoT), TIPyNNOBBIX H HWHIANBHAYAJIbHBIX
KOHCYJIbTALMH, a TAK)KE CAMOCTOATEILHONH PadoThl 00y4alOIIUXCA: [PENOIaBaTEILCKUI CTOJI,
CTYJI, CTOJIBI U CTYJbSI JUIsl 00y4aroIIUXCsl, Ta00OpaTOpHbIE CTOJbI, KJIACCHAs JOCKA.

Obopyoosanue: MynbTuMeauitHbIii ipoekTop ¢ 3kpanHoM OPTOMA projector DX 327 u Dxpan
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 (opmyna Isis Draw (becrumataoe I10);
KoHCynbTaHT IIII0C; IEMOHCTPAIIMOHHBIE U y4eOHO-HATIISAHbIE TOCOOUs (BHICOTIPE3CHTALIU ).
Jlabopamoprnoe obopyodosanue: BoiTsxHO# mkad- 1 mT. AkBaguctTwisaTop «129-25»- 1 mr. Becsl
anamutrueckue «SHINKO HT 84 CE» - 2 mt. Hedenomerp «HOM»-1 mit. [1eus mydensaas «[IM-
8» - 1 mt. brnok aBromaruueckoro TutpoBanusi «kbAT»-1 mrt. Kongykromerp «Oxcnept -002-6H» -
luwt. pH-merp-mumnuBosnbT™eTp «pH-150MU»-2 mr. JlaGopatopHbiii noHomep «M-510»-1 mT.
Pedpakromerp «UP®D-454» - lmr. Memanka marautHas «[13-6110» ¢ momorpeBom-2 ImT.
Crnektpoporomerp «II3-5400YD»-1 mr. Dotomerp dorosnexrpuueckuii «KDOK-2»-1 .
®orometp dorornekrpudeckuii «KDOK-3»- 1 mr. Mukpockon 6unokymsapHsiid "Mukmen-1"- 1 mr.
Becor nmaboparopubie anmekrponnbie «EK-300» - 1 mT. Anaimsarop «@mroopar 02-2My» - 1 mT
Lentpudyra «OIMH -3» — 1 mr. bans Boasuas- 1 mt. Becol mabopatopubie nperusnonubie «ET-
300» -1 mT. Hkad cymmmeabii «SNOL» -1 mr. MukpouundoBanbHbeiii ctanok-1 mr. CereBoii
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

NPOMEKYTOYHOM aTTeCTANMH, 2 TAKIKE CAMOCTOATEIbHOH Pad0ThI 00y4aI0IMXCH:
IpenoAaBaTeIbCKUIA CTOJI, CTYJI, CTOJBI U CTYIbs /IS o0yyaromuxcs, kadeapa, KjiaccHast JocKa.
Obopyooeanue: KoMIploTepbl A KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - C IPOTrpaMMHBIM
o0OecrieueHreM, BBIXOJIOM B ceThb VIHTEpHET W JOCTYNOM B D3JEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBatenbHyto cpeny COI'Y; ncrtounuku GecriepeboiiHoro nutanus, Ippon, KommyTraTop Uis
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; Cucrtema tectupoBanus Sunrav WEB Class (beccpounoe I10); Tlporpammuoe
oOecrieyeHne [uId peAakTHUpoBaHUs xumudeckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant mmioc; Cucrema TOHMCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIUIaruat BY3y;
[Tporpamma st OBM  «bank BompocoB s KOHTposis 3HaHui»; [apant; Cisco Webex;
JEMOHCTpAIlMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUIEOTIPE3ECHTALIMS).

bubéaunorexka, B TOM uYMciIe YHTAJBHBIA 3a/]: CTOJBI MU CTYIbsi IS OOydaromMxcs,
KOMIIBIOTEPHl B KOMIUIEKTE - C IPOrpaMMHBIM OOecredYeHHeM, BBIXOJOM B ceTb MHTepHeT u
JOCTYTIOM B AJIEKTPOHHYIO HH(OpMaIMoHHO-00pa3zoBaTenbHyto 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;

ObC"YnuBepcurerckas oudimoreka ONLINE" https://biblioclub.ru

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

3bC «Opaiit» www.biblio-online.ru
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11.JIucr oGHOBICHUS/aAKTy A AN AUN

[Iporpamma akTyanu3upoBaHa B CBA3M C IPUKa30M MUHHCTEPCTBA HAYKH U BBICILIETO 00pa30BaHUs
Poccuiickoit @eaepannu oT 26 HOAOps 2020 1. Ne 1456 (3apeructpupoBaH MUHHACTEPCTBOM FOCTHITIH
Poccwuiickoii ®eneparmu 27 mast 2021 1., Ne 63650) «O BHeceHHU M3MEHEHMI B (eaepaibHbie
roCyJapCTBEHHBIE 00pa30BaTEIbHBIE CTAHAAPTHI BBICIIETO 00pa30BaHUS».

3aMeHUTDb CTPOKY B II. 3.3

Ouzuko-marematndeckas | OIIK-4 CnocobeH uiaHnpoBaTh paOOThl XUMHYECKOW HATIPAaBICHHOCTH,

Y KOMIIBIOTEpHAs 00pabaTbIBaTh U HHTEPIPETUPOBATH MOIYUECHHBIE PE3YIBTATHI C

rpaMOTHOCTB IIpU HCIIOJIb30BAHHUEM TCOPETUYCCKUX 3HAHUU U MPAKTHYCCKUX HABBIKOB

pCUICHUH 3ada4 pEeHICHUA MAaTCMATUYCCKUX U (bPI?;H‘ICCKI/IX 3aga4d

npohecCHOHATBHOMN OIIK-5 Crioco6eH MoHNMAaTh IPHUHITUIBH PA0OTH COBPEMEHHBIX

JeSITeTbHOCTH MH(POPMALMOHHBIX TEXHOJIOTUH U UCIIONIB30BATh UX ISl PELICHHUS 33124
po(heCCHOHATIBHOMN ICATENbHOCTH

BHeceHHbIC M3MEHEHHSI PACCMOTPEHBI M YTBEPXKJICHBI Ha 3acelaHuu Kadenpbl oOIIed u
Heopranuueckoi xuMuu ot «03» urons 2021 r., npotokos Ne 13/20-21;

OpnoOpeHbl Ha 3acefaHuK coBeTa (paKynbTETa XUMHUHU, OMOJIOTUU M OMOTEXHOJOTUH OT «24»
utonst 2021 r., mporokon Ne 11/20-21.
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