Munucmepcmeo nayku u gvicuieco obpazosanus Poccutickoii @edepayuu
Dedepanvroe 20cy0apcmeeHnoe DI00HCemMHoe 00PA308AMENbHOE YUPEHCOCHUE BbICULIESO
oopaszosanus « Cegepo-OcemuncKuil 20cy0apcmeenHblil yHugepcumem
umenu Kocma Jlesanosuua Xemazyposay

PABOYASA ITPOT'PAMMA JTUCHUITJIMHBI
XUMUsSAA BUOI'EHHBIX 3JIEMEHTOB

Hamnpapienue noaroToBku
04.03.01 Xumus

Hamnpasnennocts (mpoduiib)

«XUMHSl OKpY:Kalouei cpeabl, XUMHUUYECKasi IKCIEePTH3a U IKOJIOrnyecKast
0€30MMaCHOCTH»

Ksanudukanus (cTeneHs)
O0akanaBp

dopma 00ydeHHS-OUHASA

BaaagukaBka3 2023
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CocraBuTensb: K.X.H., goueHT JI.M. Kybanosa

Pabouass npocpamma Oucyuniunel npuHasma 8 COCMA8e OCHOGHOU NPOPECCUOHATLHOU 00PA308AMENbHOL
npoepammul peuteruem yueno2o cogema (npomoxoa Ne 9 om 27.04.2023 2.).



1. CrtpykTypa n 0011asi TPY10€MKOCTb JHCHUIIINHBI

OO0mas TpyI0eMKOCTh JUCHUILIHNHBI cocTaBisieT 108 daca (3 3aueTHbIC €IUHULIBI).

Ounast popma 00ydeHHS

Kypc 2
CemecTtp 4
Jlexum 36
[TpakTnyeckue (CeMUHAPCKUE) 3aHSITUS 36
JlaGopaTopHbIe 3aHITHS -
Koncynbramun -
WToro ayntuTopHBIX 3aHATHI 72
CamocTrosTenpHas paboTa 36

KypcoBast paboTa

dopma KOHTPOJIS

3auéT, 4 cem.

DK3amMeH

3auer

OO0111e€ KOJIMYECTBO YaCOB

108 (3 3.e.)

2. Ileaw ocBOEeHMS M CIMIIJIMHBI

HeasiMu OCBOCHHS IUCHUIUIMHBI (MOayNisi) XuMHUS OWOTEHHBIX DJIEMEHTOB B COOTBETCTBUHU C

npodeccuoHalbHBIMU CTaHAAPTaAMMU:

— IIpodeccuonanpueiii cranmapt 01.001
JOUIKOJIFHOTO, HAYaJbHOTO OOIIero,

OCHOBHOI'O OOIIIEro,

"l[lemaror (memarormyeckas JesTEIBLHOCTH B cdepe
cpemHero o0mero 00pa3oBaHU)

(BocmuTaTeNh, YUUTENH)", YTBEP)KIECHHBIN NpHKa30M MUHUCTEPCTBA TPy/la M COIMATBHOM 3aIllUThI
Poccuiickoit ®enepanmun ot 18 oxTsaops 2013r. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM
roctunu Poccutickoit @eaepanun 6 nexadps 2013 r., peructpannonnsiii Ne 30550), ¢ nsmMeHeHUAMU,
BHECEHHBIMM TIpUKazaMu MHHUCTEpPCTBA TPyAa U colMaibHOM 3amuThl Poccuiickoin denepannu oT
25nekabps 2014 r. Ne 11151 (3apeructpupoBan MunucrepctBoM toctuiiuu Poccuiickoit deneparuun
19 despans 2015 r., peructpanuonssiii N 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH
MunucrepctBoMm toctuimu Poccuiickoit denepanmu 23 aBrycra 2016 r., perucrpauroHHbIA No
43326)

SIBJISIIOTCSI:

— CucremaTtu3zanusi 3HaHUM, OOy4alOUIUXCA MO OCHOBAaM HEOPraHUYECKOW XUMHUU OHMOTEHHBIX
AJIEMEHTOB, PAJUOHYKJIHJIOB, SKOTOKCHUKAHTOB M HMX JUHAMHKUA B OOBEKTaX OKpYXKaloIIeH
CpeIbl;

— @opMuUpOBaHUE CUCTEMHBIX 3HAHUN Ui TOHUMAHUS OCHOBHBIX 3aKOHOMEPHOCTEH
B3aMMOCBSI3U MEXKJYy CTPOCHHEM U XUMHYECKMMHU CBOMCTBAMM BEIIECTBA, MPOTEKAHUS
XUMHUYECKUX PEAKIHH, CTPYKTYpOW XUMHUYECKHX COEIWHEHUH U UX OHOJOTHMYECKUM
3HAUYECHHEM;

— IIporao3upoBaHue OHOIOTUYECKON POIH, JIeYeOHOTO JEHCTBUS XUMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUH, UCXOId M3 CHEHU(PUKUA CTPOCHHUS U MEXaHU3Ma B3aHUMOJICHCTBHS C KUBBIMU
cybcTparamy;

— Pacmmpenue u yriyOneHue 3HaAHUN OOYYAIOMIMXCS O POJIU XUMUYECKHX DIIEMEHTOB M HUX
COCIMHEHUH B JKU3HEACSATENBHOCTU OPraHUu3Ma, O BOXXHEHIIMX XMMHUYECKUX MPEBpalllCHUX,
NeXKaIuX B OCHOBE MeTaboM3Ma, O MPUMEHEHUHN B MEIMIIMHE HEKOTOPHIX HEOPTraHUYECKUX U
OpPraHUYECKUX BELIECTB;



— OGecrnieyeHne MOHUMaHUs (PyHIaMEHTAJIBHBIX TOHATHHA, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,
WX POJIH B IPOTEKAHUN OMOJIOTUYECKUX MTPOLIECCOB;

— ®@opMmupoBaHHe y OOYydYalOUIMXCS yMEHUH ¥  HABBIKOB OCYHIECTBICHHA Y4eOHO-
[I03HABATEIbHON U MPOPECCUOHAIBHON 1€ATENbHOCTH;

— PazBurtue y oOyuaroniuxcs BHyTpEHHEH MOTHMBalMU K OOy4EHHIO, MOBBIIIEHUE UX UHTEpeca K
MO3HAHMIO JUCUUIUINH XUMHUECKOTO PO IS

3. Mecto qucuuniaunsl B cTpykrype OIIOII 6akanaBpuara no HanpasiaeHuto 04.03.01 Xumusi.

JucuuninmuHa XuMus OMOTEHHBIX AJIEMEHTOB OTHOCUTCS K 4YacTH, (opMHpyeMOll ydyaCTHMKaMH
oOpa3oBaTenbHbIX OTHOWIEeHUWH bnoka 1. Jucnumuinbel (MOaynau) y4deOHOro IUIaHa MOATOTOBKHU
OaxanaBpoB 1o Hanpasyiennto 04.03.01 Xumus, umeet unaekc B yueonom miane b1.B.05.

Jnst u3ydeHus JUCHUIUIMHBI HEOOXOIWMBl 3HAHMS, YMEHHUS W KOMIIETCHIIMH, TOJydeHHbIS
CTyJICHTaMH TPU HM3Yy4YEHUU Kypca XWMHH, OWOJIOTHMH TpHU CpenHeM oOieM oOpa3oBaHHMM, a TaKXKe
muciuminH «Heoprannueckas xumusy», «AHaTUTHYECKas XuMHs», «Maremartukay, «MHbOpMaTHKay,
«Du3ukay yaeOHOTO IJIaHa MOATOTOBKU OakaiaBpoB 1o HampaiieHnto 04.03.01 Xumus.

TpeGoBanMs K BXOIHBIM 3HAHHUSM O0OYUaFOIINXCS:

Jlnst  OocBOGHHMS  JAaHHOW  JUCHMIUIMHBI ~ HEOOXOJMMO  BIIaJieHHE  NpeABapUTEJIbHbIMH
KOMIIETeHIUAMH, TIPUOOPETEHHBIMU B PE3yJIbTAaTe€ OCBOCHHS MPEIIIECTBYIONINX AUCIUIUINH Y4€OHOTO
IJ1aHa MOAroToBKHM OakanaBpa no HampasieHuto 04.03.01 Xumus («Heopranmueckas xumusp» - YK-1;
VK-2; YK-4; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «Ananutuyeckas xumus» - YK-1; YK-2; YK-4; OIIK-
1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; «Maremaruka» - YK-1; OIIK-3; OIIK-4; OIIK-5; «Mludpopmarukay -
VK-1; OIIK-3; «®usuka» - YK-1; OIIK-3; OIIK-4):

YK-1. Cnoco0eH oCyIecTBIATh MOUCK, KPUTHYECKUM aHalM3 W CHUHTE3 WH(MOpMAIUU, MPUMEHSTH
CUCTEMHBIN MOJIXO ISl pEIICHUS TOCTABICHHBIX 3aa4;

YK-2. CnocobeH omnpenesTh Kpyr 3a1ad B paMKax IOCTaBJICHHOM I1€JM ¥ BBHIOMPATh ONTUMAJIbHBIE
CHOCOObl MX pEIIeHHs, MCXONAs U3 JEHCTBYIOIIMX IMPAaBOBBIX HOPM, HMEIOIIUXCS PECYpPCOB U
OTpaHUYCHU;

YK-4. CriocoOGeH OCymecTBISATh JCTOBYI0 KOMMYHHUKAIIMIO B YCTHOM M MHChbMEHHON ¢opMax Ha
rocynapcTBeHHOM s3bike Poccuiickoit denepanuu 1 MHOCTpaHHOM(BIX) SI3bIKE(aX);

OIIK-1 Cnoco0eH aHanM3upoBaTh U MHTEPIPETUPOBATH PE3YJIbTaThl XUMHUUYECKUX HKCIEPUMEHTOB,
HaOIOACHUHN U U3MEPCHHUI,

OIIK-2 CrnocobeH NpoBOAWTH C COOJIIOJACHHEM HOPM TEXHHKH O€30MacHOCTH XUMUYECKHUM
SKCIEPUMEHT, BKIIOYash CHUHTE3, aHAllU3, U3YyUYEHUE CTPYKTYphl U CBOWCTB BEIIECTB U MAaTEpHUAIIOB,
HCCIIEIOBAHUE MPOIIECCOB C UX y4aCTHUEM;

OIIK-3 Crnioco6eH MpUMEHSTh PacuyeTHO-TEOPETUIECKUE METO/IbI JIIsl U3y4eHHsI CBOWMCTB BELIECTB U
MIPOLIECCOB C UX YYaCTUEM C HCIOIb30BAaHUEM COBPEMEHHOMN BBIUYUCIUTEILHON TEXHUKU;

OIIK-4 Cnocoben 1utaHupoBath pabOThl XWMHUYECKON HANpaBIEHHOCTH, oOpaldaThiBaTh U
HMHTEPIPETUPOBATH NMOTYyYCHHBIE PE3YAbTATHI C UCIOJF30BAHUEM TEOPETUUECKUX 3HAHUM U MPAKTHYECKUX
HABBIKOB PEIICHHS MaTeMaTHYeCKNX U (U3NYECKUX 3a]1a4;

OIIK-5 CnocobeH HCMONB30BaTh CYIIECTBYIOIIME MPOTPaMMHBIE MPOAYKTHI M HWH(OPMAIMOHHBIE
0a3bl JaHHBIX UL pelIeHus 3a1ad NpodeCCHOHATHHON JIESTEIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHUM
nH(pOpPMAIMOHHOH 0€301MacHOCTH;

OIIK-6 CnocobeH mpeacTaBisTh Pe3ylnbTaThl CBOEW paldOThI B YCTHOM M MUCHbMEHHOW (opMme B
COOTBETCTBUU C HOPMaMHU U MPaBUIIAMU, IPUHATHIMU B TIPO(ECCHOHATHFHOM COOOIIECTBE;

J11s ocBOCHHUSI TaHHOW y4eOHOW AMCIUIUIMHBI CTYACHT JOJIKEH
3HaTh:
- TIOHATHUS U 3aKOHBI 00IIEH XUMHH;
- KJIaCChl HEOPraHUYECKUX COEAMHEHUM, METO/IbI MX MOJIYYeHHS] U XUMUYECKUE CBOMCTBA;



- 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XUMHUYECKUX AJIEMEHTOB.
Ymers:
- T0JIb30BaThCs Tabnuuelt MenaeneeBa, Tabiauiel pacCTBOPUMOCTHU M PSAAOM HANPSHKEHU I METAILJIOB;
- COCTaBJISITh AIEKTPOHHBIE (POPMYIIBI ATOMOB M CTPYKTYPHBIE (POPMYITBI MOJICKYIT;
- COCTaBJIATH (DOPMYITBI BEIIECTB M YPABHEHUSI XUMUUYECKUX PEAKIIHIA;
- MO0Jb30BaThCsl 0a30M JAaHHBIX IO TEPMOJUHAMHYECKHUM, CTPYKTYpHBIM U (PU3MUECKHM CBOMCTBaM
BEILECTB;
- OLIEHUBATh BO3MOKHOCTb IPOTEKAHUSI XUMUUECKON PEaKIIUHU.
Baanern:
- METOJaMU NPOCTEHIINX XMMHMUYECKHX pacyeTOB C MCIOJIb30BAaHHUEM TEPMOJMHAMHUYECKUX JaHHBIX,
Pa3IMYHBIX CHOCOOOB BBIPAKEHUS KOHIIEHTpPAIMM pPacTBOpa, KOHCTAHT XUMHUYECKOTO paBHOBECUS U
CKOPOCTH XMMHYECKON PEaKLNH;
- OCHOBHBIMHU CIIOCOOAMHU MTPOBEJICHUS U OMTUCAHUSI XUMHUYECKOTO SKCIIEPUMEHTA.

JlaHHAs JUCHUIUTMHA HWMEET JIOTUYECKYI0 H COJIEpKATEIhbHO-METOJANYECKYI0 B3aWMOCBS3h C
MOCIEAYIOMUMH TUCIUIUIMHAMA ¥ TIPaKTHKaMH y4eOHOTO TUIaHa, It KOTOPHIX OCBOCHHE HTaHHOU
TMCIUTUTAHBI HE00X0IMMO KaK MPEIIIeCTBYOIIEE, 3 UMEHHO:

Xumndaeckas skcrieptusa (b1.B.01);

Bricoxomonekynsipubie coequnenus (b1.B.15);

[Menarornyeckast mpaktuka (62.0.02(I1)).

[Tpu ocBOEHMH TaHHO JUCIUIITMHBI 00YYAOIIMIACS CMOXKET MPOIEMOHCTPUPOBATh (YACTHYHO)

cnenytone 0000menHble TPyaoBble pyHKkun (OTD) u TpynoBbie pynkuun (TD):

TpynoBeie GyHKIMH | YPOBE
Hb
Oo6uactb (momy
npodeccronan IIpodeccrnonan O06o01meHABIC pOBEH
BHOH BHBIN CTaHAAPT TPYAOBbIe (PyHKITNH b)
JeITELHOCTH Hammenosanne Kon KBaJH
(dhuxary
204
0106pazoBanme | 01.001 ITemaror | Ilemarormueckass npesTenapHOCTh | O6Gmenemaror | A/01.6 6
u Hayka (B | (memarormueckas | 1o MIPOCKTUPOBAHUIO u nuecKas
chepe NEATENPHOCTh B | peayim3alid  00pa3oBaTeIbHOrO GbyHKIHS.
JOIIKOIIEHOTO, chepe mpoiecca B 00pa3zoBaTeIbHBIX OO0yueHune
HAYaIbHOTO JIOIIKOJIEHOTO, OpraHu3almsx  JIOUIKOJIBHOTO,
o0111ero, HaYyaJabHOI'o HaYyaJabHOro OOIIEro, OCHOBHOI'O
OCHOBHOT'O oo111ero, o0mero, cpegHero  oOIIero
o0rero, OCHOBHOT'O 00pa3oBaHUS
CpemaHero o0rero,
o011ero CpemHero oO0IIero BocnurarensH A/03
oOpa3oBaHUA, o0Opa3oBaHUA) as 6
npodeccruoHanb | (BOCIUTATENb, JIESITEIbHOCTh
HOTO OOy4YeHWs, | YIUTEINb)
Egl(")(()b cecHonaih PaszeuBaromas | A/01.6
obpasoBaHns, TEeATETBHOCTD 6




O OJIHUTEIBHOT Ilemarornueckas nestenbHOCTL | Ilemarormueck B/02.6
0 00pa3oBaHus) I10 MIPOCKTUPOBAHUIO U ast 6
peanuzanuu OCHOBHBIX | JESITEIBHOCTH
00111600pa30BaTEIBLHBIX o
porpamMm peanu3anuu
mporpaMmm
Ha4aJbLHOIO
00111ero
00pa3oBaHMUs

4. TpeOGoBanusi K pe3yibTaTaM OCBOCHHS AHCIHILIMHLI (KOMIIETEHIHH 00y4al0erocs,
(¢opMupyemblie B pe3y/ibTare 0CBOCHUS TUCIHIIMHBI(MOTYJIs1)

[Ipouecc nzyueHus: AMCUUIIIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIIETYIOIIUX KOMIIETEHLIUH!
Mpodeccuonanbubie komnerenuun (IK):

Crioco0eH HCTob30BaTh 3HAHMSI O CTPOCHUU BEIECTBA, MPUPOJE XUMHUYECKOW CBS3M M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XHUMHYECKHX D3JIEMEHTOB, BELIECTB M MaTepHalioB JUIsl TMOHUMAHUS MeXaHU3Ma
XMUMHMUYECKUX PEaKIil, MPOUCXOAIMINX B TEXHOJIOTMUECKUX MPOLIECcCcax U OKPYXKAIOLUIEM MHpE, a TakkKe
€CTeCTBEHHOHAYUYHbIC 3HAHUS [UTs pellieHus 3a1a4 npodeccronanbroi aesteaproctu (ITK-1).

Koa n HanmMeHOBaHM e HHANKATOPA A0CTHKEHHS NMPO(PeCCHOHAILHON KOMIIETCHIIMM:
IIK-1.1: ucnonp3yer 3HaHUS O CTPOCHHUH BEILIECTBA, IPUPOJIE XUMUUYECKON CBSA3H M CBOMCTBAX Pa3IMUHBIX
KJIACCOB XMMUYECKHUX DIIEMEHTOB, BEIIECTB U MATEPUAIIOB JJIs1 IOHUMAHUS MEXaHN3Ma XUMUYECKUX
peakuui, IPOMCXOAAIUX B TEXHOJOIMYECKHUX MPOLIECCAX U OKPYKAIOLIEM MUDPE;
IIK-1.2: mporHo3upyeT CBOKWCTBa XUMUYECKUX COCTMHCHUH U MaTEpPHAJIOB Ha OCHOBE JIAaHHBIX 00 UX
CBOMCTBaX U XUMHUYECKOM CTPOCHUU;
IIK-1.3: wucnonb3yeT COBpPEMEHHBIE TEOPETHUECKHE TIPEACTABICHUS XUMHYECKOW HayKHm W
€CTECTBEHHOHAYYHbIEC 3HaHUS B CBOEH MPO(ECCHOHATBHON 1EATENbHOCTH.

B pesynbraTe 0CBOCHUS AUCIUILTHBI O0YYaAIOIIMIACS JODKEH:

3HaTh!

® OCHOBHbBIC IPHUHIIKIIBI, 3AKOHBI, MTOJIOKECHHUS, METOIOJIOTHIO U3y4daeMoi nuctuiuinib (ITK-1);

® OCHOBBI (hyHJJAMEHTAJILHBIX Pa3eiOB XMMHH MPUMEHHUTEIHHO K XUMHH OMOTCHHBIX 3JIEMEHTOB
(I1K-1);

e 00ImMe 3aKOHBI KPYrOBOPOTAa BEIIECTBA M MOTOKOB SHEPIUHU, a TAKKE OCHOBHBIC KPYTOBOPOTHI
OMOTECHHBIX JJIEMEHTOB B TPUPOJC, MX B3aUMHOE BIIMSHUE, MPUYUHBI M TOCICIACTBHS HX
napymrenus (ITK-1);

® OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAaHUS SHIOTCHHBIX M IK30TCHHBIX MPOIECCOB B Pa3IHMUHBIX
obwekTax okpyxatomieit cpeast (ITK-1);

e OCHOBHBbIC (POpPMBI TpaHCHOpPMAIMA XUMHUECKUX BEIIECTB U MEXaHU3MbI (PH3UKO-XHMHUYCCKHX
MPOLIECCOB, MPOTEKAOIIMNX B OOBEKTaX OKpYXKAIIIEH Cpelbl, 0a3upyOUIUXCs Ha OCHOBHBIX
3akoHax xumuwu (ITK-1);

® COCTaB M CBOMCTBa XUMHUYECKUX BEIECTB, BXOIIIUX B opranu3M uenoseka ([1K-1);

e  OHOJIOTMYECKYIO POJIb diieMeHTOB-opranoreHoB (ITK-1);

¢ (PU3MONIOTUYECKYIO U MATOIOTUYECKYIO POJIb XUMHUUECKUX 2JIEMEHTOB B KMBOM opranusme (I1K-1).

YMmerThb:

®  JICIIOJIb30BaTh OCHOBHBIC 3aKOHBI M ITOJIOKEHHS XUMUM JIJIS IOHUMaHHUI MEXaHU3Ma XUMHUYECKUX
peakimii, poUCXosuX B okpyxaromem mupe (ITK-1);

® [POTHO3UPOBATH OMOTCHHBIE CBOMCTBA XMMHYECKHUX DJIEMEHTOB M HMX COCIUHEHHW Ha OCHOBE
JAHHBIX 00 MX CBOMCTBax u xuMudeckom crpoenun (I1K-1);



IIPUMEHSATH TEOPETUYECKUE 3HAHUS ISl pELIeHNs KOHKpeTHBIX 3aaa4 B xumuu (I1K-1);
OTICpUPOBATh OCHOBHBIMH TOHSATUSMU — OMOTEHHOCTH 3JIEMEHTOB, Onochepa, Hoocdepa, Makpo-,
MHUKpPO- ¥ YJABTPAMHKPOIIEMEHTHI, POJIb >KMBOI'O BEIIECTBA B I'€OJIOTMYECKOW HCTOPUU 3EMIIH,
MUTpAIHs BEHIECTB, OMOreOXUMUYeCKne (YHKIIMU >KUBOTO BEIIECTBA, BIUSHHE T'€OXUMHUYECKOM
Cpedbl Ha pa3BUTHE W XWMUYECKHH COCTaB PACTCHUH, OMOTEOXMMHYECKHE POJb XUMHUYECKHX
anemenToB (I1K-1);

COCTaBJIATh CXEMbl OCHOBHBIX KPYrOBOPOTOB OHMOTE€HHBIX 3JEMEHTOB B IPUPOJIE, 0OOCHOBBIBATH
POJIb KaXJ0T0 B COXpAaHEHUH MPUPOJAHOTO PAaBHOBECHS], aHATU3UPOBATh MPUYUHBI U MTOCIIEICTBUS
ero Hapymenus ([1K-1;

aHAJIM3UPOBATh MEXAHU3M OHOIE€HHOTO M TOKCHYECKOTO JEHCTBHS XMMHMUYECKHUX 3JIEMEHTOB B
opranusme (I1K-1;

OOBSCHATh, CBOWCTBA M OCOOEHHOCTH XHMHYECKMX DJJEMEHTOB, KOTOpbIE SBISIOTCS
OTBETCTBEHHBIMU 3a pAa3JIMYHYI0 paclpoOCTPaHEHHOCTb HUX B JKHUBBIX OpraHu3Max, YTO
ompeeNsaeT CrenudUIecKyro pojb dIeMeHTOB B Onosiorndueckux cucremax (I[1K-1);

MPOBOJUTH CPABHUTEIBHBIA aHANN3 Pa3IUYHbIX XHMUYECKUX MPOIECCOB, IMPOTEKAIOMIUX B
opranusme (I1K-1);

CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOW, HAy4HOW M CHPABOYHOM JUTEPAaTypol MO XUMHYECKUM
mucturumHaM (T1K-1).

Baajgern:

HaBBIKAMH WCTIOJIB30BaHUS (PYHIAMEHTAIBHBIX XHMHUYECKHX 3aKOHOB M €CTCCTBCHHOHAYYHBIX
3HAHHH B MPOIIECCE BHITIOJHEHNS HAYYHOTO UCCIICIOBAHUS, a TAKKE B CBOEH MPoeCCHOHATBHON
nestenpaocTH (ITK-1);

OCHOBaMU TEOpUHU XUMUHU OnoreHHbIX AneMeHToB ([1K-1);

METOJOM CHCTEMAaTH3allMid CBEICHHH O OMOreHHBIX M TOKCHYECKHX CBOMCTBAX XHUMHYECKHX
3JIEMEHTOB M MX COeIMHEHUI Ha ocHOBE llepumoamdeckoii cucremel snemenToB .M. MenneneeBa
(I1K-1);

OCHOBAaMH TEOPHUU XUMHUM OWOTEHHBIX JJEMEHTOB, HaBbIKAMH PEIICHUS KOHKPETHBIX
TEOPETHYECKUX M OKCIICPUMEHTAJBHBIX 3a7a4, HaBbIKAMH BBISBICHUS B3aWMOCBS3U MEXIY
CTPOCHHEM JJICKTPOHHBIX O0O0JIOYEK aTOMOB M (PU3UUYECKUMH M XHUMHUYCCKUMH CBOHCTBAMH
AJIEMEHTOB U UX COSAMHEHUH, nMetomux ouoreHnyto posb (I1K-1).

O6H_[I/IM Cp€ACTBOM KOHTPOJIA ABJIACTCA BBECACHHAs B YHUBEPCUTCTEC 6aHHBHO'p€ﬁTHHFOBaH

CHUCTEMA OLICHKHU YCIIEBAEMOCTH CTYACHTOB CIICHUAIMTETA U HaHpaBJ’IeHI/Iﬁ 6aKanaBpHaTa.

HpI/I IIpOBCACHUHU y‘Ie6HBIX 3aHATUH 00eCIIeUnBaETCs pa3BUTUC Y O6y‘~IaIOH_II/IXC$I HaBBIKOB

KOMaHJJHOU pa6OTBI, MEKJIMYHOCTHOM KOMMYHUKaIUH, ITPUHATUS peH.IeHPIﬁ, JINACPCKUX KAYCCTB.

HCHOJ’ILSyeTCH IMPOBCACHUC HWHTCPAKTUBHBIX HeKHHﬁ, TpPYIIIIOBBIX HHCKYCCHﬁ, POJICBBIX

urp, Marcepuajibl Ha OCHOBC PE3YyJIbTATOB HAYYHBIX I/ICCJ'IGI[OBEIHI/II‘/'I, B TOM 4YHuCIEC C Y4YCTOM

PETHOHAIIBHBIX OCOOCHHOCTEH MPOGECCHOHATLHON IESTEIBHOCTH BBIIYCKHUKOB U TOTPEOHOCTEH
paboTonaTenen.



5. Copep:xkanue U yueOHO-MeTOAUYECKAS KAPTA TUCHUNIMHBI

Tabnwia 5.1
Ho
Me HaumenoBaHue TeM (BONPOCOB), 3ausaTus CaMoCTosITeILHAsI DABOTA ¢ CHTOB KoanuecTBo
p H3y4aeMbIX [0 JAHHOH JUCHHIUIMHE p A 0aJ10B JIutepa
He DopMbI KOHTPOJIAA Typa
f:; Jexu | Hpaxr Coaep:xkanue Yacwl min max
1 BBenenne B XMMHI0 OHOreHHBIX | 2 2 buoreoxummueckue MPOBUHLIMU. | 2 Konnoksuym; 0 2 [1-5]
3JIeMEHTOB. XHMHUYECKHE  DJIEMEHTBI XuMUYECKHEe 3JEMEHTHI B reochepe u MUChbMEHHBIE JOMAIIHHE
ouochepsl. Makpo-, MHKPO- u ouocdepe. JKuznenHno HEO00XOTUMBIC 3a7aHus (KOHCTIEKT),
YIABTPAMUKPOIJIEMEHTHI. (HezaMeHuMbIe) dyieMeHThl.  [IpuMecHbIe pedepar
BI/IOFCOXI/IMI/I‘ICCKI/IC HpOBI/IHL[I/II/I. BJICMCHTHI. (MyJ'l])TI/IMe}II/Ia
XUMHYECKUE dJIeMEeHThl B reoctepe u MIpe3eHTALIN)
ouochepe.
2 | Kinaccudpuxanus XHMUYEeCKHX | 2 2 OO11asi XapaKTepUCTHKA S-3JIEMEHTOB M X | 2 KomtokBuym; 0 2 [1-5]
anemeHTOB. OOIIas XapakTepUCTHKA S- coeauHeHuil. OOImmas xapakTepUCTHKa - MMHCbMCHHBIC JIOMAIIHUE
SJIEMEHTOB U MX coenuHeHui. OOmas SJIEMEHTOB M MX coeauHeHuil. OOmas 3a7aHus (KOHCIIEKT),
XapaKTEepUCTHKAa p- JJIEMEHTOB U UX xapakTepuctuka  d-dJeMEeHTOB M uX pedepar
coenuHenuit. OOmas xapakrepucrika d- COCIMHCHUH. (MynpTUMeEIHA
3JIEMEHTOB U UX COCJIUHCHUM. MIPE3CeHTALNS)
3 PacnpocTtpaHeHHOCTH XHMHYECKHX | 2 2 3aKOHOMEPHOCTH pacnpeneneHus | 2 KomnokBuym; 0 2 [1-5]
3JIeMEeHTOB B mpupoae. buonorudeckas OMOreHHBIX DJJIEMEHTOB Mo s-, p-, d-, f- MMHCbMCHHBIC JTOMAIIHHUE
pOIb DIEMEHTOB B 3aBHCHUMOCTH OT Giokam TIePUOTNIECKON CHCTEMBI 3a7aHus (KOHCIIEKT),
nonoxxeHus B Ilepuoanueckoil cucreme JO.M.Menneneesa. Tonorpadusi BaxxHEHIINX pedepat
anemenToB J[.JM1.Menneneesa. OMOTEHHBIX  DJIEMEHTOB B  OpPTaHHU3MeE (MynbpTUMeETHA
YeJI0BEKA. Buonornueckas pornb MIPe3EeHTAIIN)
XUMHYECKHUX 3JIEMEHTOB B OpTaHH3ME.
4 | s-Dnementsl IA rpynmbl. Xumudeckue | 2 2 Bogopon. Bona Kak BakHelmIee | 2 Konnoksuywm; 0 2 [3-7]
CBOWiCTBA, OwWoiormdeckass poiab W COCAMHEHHE BOIOpONa, ee (QHU3MUECKHe U MMICbMCHHBIEC JTOMAIIIHHE
MIpUMEHEeHHE X COCTMHCHUI B XUMHYECKHE CBOMCTBA. J|MCTHITMpOBaHHAS 3a1aHus (KOHCIIEKT),
MEIHIIMHE. W amuporeHHas BOHa, IIONydeHHE U pedepat
npuMeHenne. [IpuponHsie W MHUHEpaTbHEIC (MynbeTEMeETAA
BOJIBI. TIPe3EHTAIIN)
S-ameMeHTsl  [A  Tpymmel  —  MeETaJUIbL
HNoHodopsl m uX ponb B MeMOpaHHOM
TepeHOoCe Kans U HaTPHs.
5 s-JumemenTsl ITA rpynnsl. Xumudeckue | 2 2 HMoHBl MIEIOYHBIX W HICTOYHO3EMEILHBIX | 2 Konnoksuym; 0 2 [1-5]




CBOWCTBa, OHWOJOrMYecKas poib M
OpUMEHEHHe WX  COCNUHEHUWH B

MCTAJZIOB  KakK KOMHHeKCOO6pa3OBaTeJ'IPI.
CoenuHeHHUs Kajibllusl B KOCTHOM TKaHHU,

MIICBMEHHBIE JIOMAIITHHE
3a/aHus (KOHCIIEKT),

MeJIUIIHE. CXOIICTBO HMOHOB KallbIIUsi W CTPOHIIMS, pedepar
nzomopdHoe 3aMeIICHHe (mpobnema (MyneTEMETHA
crponims-90). IIpe3eHTaLNs)
p-J1eMeHTBI 1A rpynmnsbl. bop. BopHbIi aHTHIpUA U OOpHAs KHUCIIOTA, Konnoksuym; [1-6]
XUMHUYECKUE CBOWCTBA, OMOIOrHYecKast paBHOBecHE B BOJTHOM pacrBope. MICBMEHHBIE JIOMAIIIHHE
pONb W TpUMEHEHHE HMX COCIMHEHHH B Terpabopar Hatpusi. buonoruueckas poipb 3a/1aHusl (KOHCIIEKT),
MEUIIUHE. oopa. pedepar
ATIOMHUHHAIA. PasHoBugHOCTH  OKCHIA (MynpTUMeTHA
amoMuHus. [IpuMeHeHHe B MEIMIMHE. Tpe3eHTalHs)
AMboTepHOCTh THUIPOKCHIA. AJIIOMHHATEHIL.
KBacupl.  DU3UKO-XMMHUYECKHE  OCHOBBI
MPUMEHEHUs] aJIFOMHUHHS B MEIMIMHE.
p-2J1eMeHThI IVA rpynnsbl. VYrinepon. AKTHBUPOBaHHBIM yroiab Kak Konnoxsuym; [3-8]

XHUMHYECKHE CBOICTBA, OHMOIOrHYECKast
pOTb M TIPUMEHEHHE UX COCIUHEHUH B
MEIUIIMHE.

amcopbent. Coemunenus yriepoma (lI).
Coenunenns yriaepoxaa (1V).
Bbuonornueckas poinb yrieponaa.
XUMHUYECKHE  OCHOBBI  MCIIOIL30BaHMS
HEOpraHMYeCKUX COeMHEHHH yriepoaa B
MEIULHE.

KpemHnuii. Okcun  kpemumst  (1V).
Cuimkarens. Kpemnuesas KHCJOTA.
Cunukatel. PacTBOpUMOCTE W THUAPOIH3.
Hcnonp3oBanne B MeEOUIIMHE COETUHEHUN

KPEMHUSL.
Ceunen. Oxkcuapl. Oxeun cuaia (IV) xak
CHITHHBIA OKHCIINTENb. XUMu3M

TOKCHYECKOT'O JNEUCTBUS COeUHEHUN
cBuHIA. [IpuMeHeHne B MeIWIMHE
CBUHEIICOJEPKAINX TIpernapaToB (CBUHIA
(1) anerar, ceunma(ll) okcum).

NHCbMEHHBIE JOMAIIHHE
3a7aHus (KOHCIICKT),
pedepar (MyapTUMEHA
MIPe3EHTALIN)




8 | p-Daementsl VA rpynnsi (A30T). A3or. MHoroo0pasue COCIWHEHHHA C Konnoksuym; 2+ [1-8]
XUMHYECKUe CBOMCTBa, OHOJIOrnIecKas Pa3MYHBIMHU CTETICHSMH OKHCIIEHHS a30Ta. MIICBMEHHBIE JIOMAIITHHE 46.
POJb U MPUMEHEHNE COCJIMHEHHH B CBolicTBa aMHHOKHUCIIOT KaK IPOH3BOAHBIX 3a/aHus (KOHCIIEKT), Pede
MeJIUIIHE. amMMmuaka. MoH aMMOHUS W €ro Cou, pedepat
KUCJIOTHBIE CBOMCTBA, TEPMHYECKOE (MynpTHMETMA pat
pa3ioKeHHE. CoenuHeHus a3oTa B MIpe3eHTALNA) (npe3
TIOJIOKUTENBHBIX ~ CTENIEHAX  OKUCIICHUSI. CHTAIl
Azotuctas kucnora u HUTpuTH. KO u OB ust)
CBOICTBa. A30THasI KUCJIOTa U HUTPATHI.
9 | p-Oaementsl VA rpynnbst (Docdop). ®ochop. Coenunaenus pocdopa u 1-n pyoeskHast 15 [1-16]
XUMHUYECKUE CBOWCTBA, OMOJOrMuecKas XMUMHYECKHE OCHOBBI MX MEANKO- aTrecTamus
poib U TPUMEHEHUE COEJAMHEHUH B OMOIOTYECKOro MPUMEHEHHSI. KOMIIBIOTEPHOE
MEJIUIIMHE. TECTUPOBAHUE
10 | p-Dnementsl VIA rpynnsi Kucnopon. O6mias xapaktepuctuka. Poib Konnoxsuym; 2 [1-5]
(KucJsopoa). XuMudeckre CBOMCTBA, KHACIIOpOa Kak OJHOro M3 Hauboiee MUChbMEHHBIE JIOMAIITHUE
Ouororuyueckast polib ¥ MPUMEHEHNE pacnpoCcTpaHeHHBIX 3JIEMEHTOB U 3a/1aHus (KOHCIICKT),
COEIMHEHUH B MEJHUIINHE. COCTaBHOM 4acTH OONBIINHCTBA pedepar
HEOPraHUYECKUX coeluHeHud. Monekyna (MynpTUMeEIHA
O B Ka4eCcTBE JIMTaH/1a B OKCUT'€MOTIIIO0MHE. MIPe3eHTALIN)
O30H, cTepeoxXMMHA M TPHPOIA CBA3CH.
Xumuueckasi aKTHBHOCTb B CpaBHEHHU C
KHACIIOpOoOM  (peakiusi ¢  pacTBOpaMu
nomnnos). Ilepokcun Bomopoma H>O», ero
KO u OB xapakrepuctuka, IpuMEHEHHE B
ME/IUITIHE. Buonoruaeckas pomb
KHCIIOpO/Ia. XuMm4yecKkue OCHOBBI
MPUMEHEeHHsT KHUCIOpO/Aa M O30HA, a TaKKe
COCAMHEHUH KHUCIOPO/a B MEIUIIMHE.
11 | p-Dnementsl VIA rpynmbl  (Cepa). Cepa. CoeauHEHHUS Cepbl B Pa3IHUYHBIX Komnoksrym; 2 [1-5]
XWUMHUYECKUE CBOKMCTBA, OHONIOrHYECKas CTETICHIX OKHWCIIeHUs. buonormdyeckast poib MUCEMEHHBIE JTOMAIITHIE
poIp W TpPUMEHEHHE COSAWHEHHWHA B cepel  (CyapQTHOPWUIBHBIE TPYOIBl | 3amaHus (KOHCIIEKT),
MEIUIIIHE. IUcynbQUAHBIE MOCTHKH B Oenkax). pedepar
XWMUYECKHUE OCHOBBI MPUMEHEHUS CEpPHI U (MynbeTEMeETAA
€e COCTMHEHUI B METUIIMHE. TIPe3eHTAIIN)
12 | p-DnemeHTsI VIIA rpynnbl. p—Onementsr VIl rpymmer  (TajoreHsr). Komnoksrym; 2 [5-8]

XHUMHUYECKHE CBOMCTBA, OHMOIOrHYECKAS
poJib U NMPUMEHEHUE UX COCAMHEHUH B
METUITMHE.

KucnoponHsle KHUCIOTHI XJ0pa M WX COJH,
CTEPEOXMMHUSI M HpHUPOAA CBSI3EH,
YCTOWYHMBOCTh B CBOOOJHOM COCTOSTHHU H B

MUCHMEHHBIE IOMAIIIHIE
3amaHus (KOHCIIEKT),

pedepat
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pactBopax, usmMenenue KO u OB cBoiicTB B
3aBUCUMOCTH  OT  CTENEHU  OKHUCJICHUSA
rajoreHa. XJoOpHas W3BECTh, XJOPATHI,
OpoMaTel © HomaThl M WX CBOMCTBA.
buonormueckas ponb ¢ropa, xjiopa, opoma
u fona.

[MonsTHe 0 XUMHU3ME OAKTECPHIIUIHOTO
JeficTBusl xyopa u Homa. IlpuMeHenue B
MEIUIIMHE, CAaHUTApUU XJOPHOW H3BECTH,
XJIOPHOH BOJbI, TPEMapaToB aKTHUBHOTO
XJopa, #oja, a TakKe COJSHOM KHUCIIOTHI,
(dbTOopHIOB,  XJIOPWUAOB, OpPOMHIOB U
HOIUJIOB.

(MynpTHMETIA
TIpe3eHTalHs)

13

d-Onementsl IB rpynmel. Xumudeckue
CBOMCTBa, OHONIOrMYeckass poib |
IIPUMECHEHHE  HMX  COCOUHCHMH B
MEIUIMHE.

d-DOmementsr | rpymnmsl O0mas
XapaKTepUCTUKa TIpymibl. dDusndeckue u
XMMHYECKHE CBOMCTBAa INPOCTHIX BEIIECTB.
KommiekcHbIl XapakTep MeIbCOAepIKaIINX
(epMEeHTOB M XHMMHM3M HX [JCeHCTBHA B
MeTa0OJIMYEeCKUX peakiuaxX. XHMHYECKHe
OCHOBBI TIPUMEHEHHUS COCIMHEHHH Mexu B
MeIHIHE.

Coenunenust cepebpa, ux KO u OB
XapaKTepUCTUKU (OaKTEepUIIUAHBIE CBOMCTBA
noHa cepebpa). XUMHYECKHE OCHOBBI
NPUMEHEHHSI  COeAMHEHWH cepebpa B
KavecTBe JIeueOHbIX MpernapaToB.

3010T0. XHMMHYECKHE OCHOBBHI IIPHUMEHEHHS
B MEAMIIMHE 30JI0Ta U €r0 COeMHEeHHH.

Komnnoksuywm;
MICbMEHHBIE JIOMAIIIHKIE
3a7aHus (KOHCIICKT),
pedepar

(MynbpTUMeIHA
MIPe3EeHTALIN)

[1-8]

14

d-Daementsi IIB rpynnbl. XuMudeckue
CBOMCTBa, OuoNOrMueckas poib u
NIPUMEHEHWE WX  COCJUHEHWH B
MEUIIMHE.

Hunk. O6mas XapaKTepUCTHKA,
XAMUYEcKast aKTUBHOCTH MIPOCTOTO
BemectBa; KO wu OB xapakrepucTrka
coeuHeHu nuHKa. KomIuiekcHas npupoa
IMHKCOJEePIKANX (DEPMEHTOB U XUMHU3M UX
IEUCTBUSL. XUMUYECKUE OCHOBEBI
MPUMEHEHUsT B MEOUIWHE  COCIWHCHUH
IMHKA.

PryTs. OOmas XapaKTEpUCTHKA,

Konnoksuywm;
MUCEMEHHBIE JTOMAIITHIE
3a1aHus (KOHCIIEKT),
pedepar

(MynbeTEMeETAA
TIPe3EHTAIIN)

[1-4]
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OTIMYUTENbHBIE OT IMHKA W  KaJMUs
coiictBa. Coenunenust prytu(l) u pryru
(1), ux KO u OB xapaktepucTuka. XUMH3M
TOKCHUYECKOT0  JIeHCTBUS COEIMHEHUM
KaMUS ¥ PTYyTH. XUMHYECKHE OCHOBBI
NPUMEHEHUS]  COCAMHEHWH  PTyTH B
MeITUIMHE.

15 | d-DaemenTni VIB rpynmnsblL d-DemeHTsI Vi TPYIIMBL. Oo6mas Konnoksuym; 2 [1-5]
XUMHUYECKUE CBOWCTBA, OMOIOrHYecKas XapaKTepHUCTHKA TPYIIIBL. Xpom. MICBMEHHBIE JIOMAIIIHHE
poiib U NPUMEHEHUE UX COCOUHEHUN B CoenuHeHHs XpoMa B pa3IMYHBIX CTENEHAX 3a/1aHus (KOHCIIEKT),
MEJIULIMHE. okucieHus. Oomue 3akoHomepuoctd KO u pedepar (MyapTUMEHA
OB cBoiicTB coeanHeHuil d-31eMEHTOB TIPH MIPe3eHTAIIN)
MEPEXoJI€ OT HU3IIUX CTeNeHEN OKHUCIIEHMS
K BBICIIUM Ha ITpUMepe COSTUHEHHI Xpoma.
Monubnex U BONb(pam, oOras
XapaKTEePUCTHKA.
buonornueckoe 3Hauenue d-anemenroB VI
rpynibl. XMMUYECKHe OCHOBBI PUMEHEHHUS
COCNUHEHWH  Xpoma, MonubpeHa U
BoJIb(ppama.
16 | d-DaemeHTBI VIIB TpYIIIbI. IMapranen.  OOmas ~ XapaKTepUCTHKa. KomnokBuym; 2 [1-5]
XUMHUYECKHE CBOMCTBA, OHMOJIOrMYecKas XuMuyeckas aKTHBHOCTb MPOCTOTO NMCbMEHHBIE JOMAIIHHE
pOIb W MpUMEHEHHE MX COCIMHEHHH B BEIIECTBA. Croco0HOCTE K 3a7aHus (KOHCIIEKT),
MEIUIITHE. KOMITJIEKCOOOPa30BaHHIO. CoenuHeHus pedepar (MynapTUMEIHA
Mapranna B creneHsx oxucienus (I, 1V, MIpe3eHTaIN)
VI). Coenunenus mapranna (VII), KO u OB
CBOWCTBA,  NIPOXYKTHI  BOCCTAaHOBJICHHS
MIEPMaHraHaTOB IPH PAa3IHYHBIX 3HAYEHHSIX
pH. Xumuueckue OCHOBBI TNPUMEHEHUS
KaJlus NepMaHraHata M €ro pacTtBopa Kak
AHTHCENTHYECKOT0 CPEJICTBA.
17 | d-DaemeHTnI VIIIB rpynnbl. O6mas xapakrepuctuka VI rpymmsr T1C. Komnoksrym; 2+ [1-5]
IInaTtuHOBBIE MeTAIBI. XUMHYECKHE Henenne d-smementoB VI rpymmer Ha MMUCEMEHHBIE JTOMAIITHIE
CBOMicTBa, OHWONOrMYeckas poib u 9JIEMEHTHI CeMeiicTBa JKele3a 1 IIATHHOBEIE 3agaHus (KOHCIICKT), 46
MpUMEHEHHEe WX  COeNWHEHWH B METaIIIBL Ob6mas XapaKTepPUCTUKA pedepar (MympTHEMEIHA :
METAITAHE. 3JIEMEHTOB ceMeiicTBa JKelesa. TIpe3eHTanmys) pede
XUMHUYECKUE OCHOBBI NPHMEHEHUS JKele3a part
W Kene3ocoepiKallix  IpenaparoB B (MyJb
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METUIIIHE. THMe
KobGanbT u HUKETb. XuMuueckas nua-
AKTHBHOCTH MPOCTHIX BEIIECTB B CPABHEHHUU
c okeme3oM. Hwukenp wu KobampT Kak npese
MMKDPODJIEMEHTEL.  XHMMHYECKHE  OCHOBBI HTall
NPUMEHEHUST  COEAWHEHH KoOajabTa W us)
HUKEJS B METUIIHHE.
18 | TOKCHUKOJIOTrMUECKIE ul?2 2 2-an PYBEJKHASI ATTECTALIUS KOMIIBIOTEPHOE 15 [1-16]
3KOJIOTHUECKHE ACHEKTEL (KOMIIBIOTEPHBIU TECT) TECTUPOBAHUE
HCﬁCTBHH HCOPTaHUYCCKUX
BEIIECTB
UTOI'O 36 36 36 70
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6. OOpa3oBaTe/bHbIE TEXHOJIOTHHU

TpaguuuoHHbIE JeKUMH U NPaKTHYeCKHe (CeMHHAPCKHE) 3aHATHS C HCIO0JIb30BAaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJOTUM. JIEKIIMM C UCHOJIb30BAHUEM MYJIbTUMEINUHBIX
Mpe3eHTalMM, JeKIUu-0ecepl, JEKIUU-IUaIOTH, 3BPUCTUYECKUE JIEKLNH, JEKIMU-BU3yaIn3alluy,
MPAKTUYECKHUE 3aHATHS, CAMOCTOSATENbHAs padoTa CTYACHTOB, KOMITBIOTEPHOE TECTUPOBAHHE.

JlekumMs-quagor — coJEpKaHUE IOJACTCS YEpe3 CEpUI0 BOINPOCOB, HA KOTOPBIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B X0/1€ JIEKIUH.

IIpe3enTanuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUUHBIX CPEICTB - CaMblid (PQEKTHBHBINA CIIOCO0
JIOHECCHHSI BXXKHOW WH(OPMAIUH MPH MyOIMUYHBIX BBICTYIUICHUAX. Claij-pe3eHTalMKl ¢ UCIIOIb30BaHUEM
MYJIbTUMEINHHOTO O00OpYAOBaHMs TO3BOISAIOT 3(PQPEKTUBHO M HATIAJHO NPEACTaBUTH COJEpKAHHE
n3ydya€Moro marcpuajia, BBIACIUTL W HPOUJTIIIIOCTPUPOBATH COOGIIICHI/IC, KOTOPOC€ HECET IOYYHUTCIIbHYIO
nHpOpPMAIUIO, TIOKa3aTh €€ KIIoYeBble COJepKaTelbHbIE IYHKTHL. VICMoiabh30BaHUE WMHTEPAKTHBHBIX
9JIEMEHTOB TO3BOJISIET YCWIINTH 3(PQPEKTUBHOCTh MYOJIMYHBIX BBICTYIUICHUH, SBISIONIMXCS YacThIO
npohecCHOHAIBHOMN AESITENFHOCTH MPENoIaBaTeNsl.

OnjaliH-ceMUHAp — Pa3HOBHUJIHOCTH BeO-KOH(EPEHLNH, MPOBEACHHE OHJIAMH-BCTPEY WIIU
npe3eHTanuii uepe3 MHTepHeT B pexxuMe peanbHOro BpeMeHH. Kaxaplii n3 yHaCTHUKOB HaXOJIUTCS
y CBOEro KOMIIbIOTEpa (CpeACTBa CBSI3M), a CBSI3b MEXIY HUMHU MOJJepkuBaercsa uepe3 MuTepHer
MOCPEJICTBOM 3arpy:KaeMoro MpUJIOXKEHHUS, YCTAHOBJICHHOTO HAa KOMIIBIOTEPE KaXKIOro y4acTHUKA
(Zoom, Meet, Skype u mp.).

Buneoxondepenuusi — ceanc BuacokoHdeperncssu (BKC) — a3ro  TexHOMOTHS
MHTEPAKTUBHOTO B3aMMOJICHCTBHUS JBYX W 0OoJiee y4aCTHHKOB 00pa3zoBaTEILHOTO Mpoliecca s
obmeHa nHpOpMaIHE B peaTbHOM PEKUME BPEMEHH.

Hcnonb3yroTcss MHTEpAaKTUBHBIE METOIbI OOYUEHUS: CUTYAI[MOHHbIE 337a4H, UCCIEA0BaTEIbCKUI
MeToJ1 00ydeHHs, IETOBBIC UTPHI, TIOJTOTOBKA M MyOJIMYHAs 3aIIuTa pedepaTos.

TexHosorust 3J1eKTPOHHOr0 o00y4deHHsi (peaqu3yercs TMpUd TOMOIIM  DIEKTPOHHOM
nHpopManmonHo-oo6pazoBarenbHoil cpeapl (DMOC) COI'Y mpu umcnosib3oBanuu pecypcoB OBC,
[IpH MPOBEICHUU aBTOMATU3UPOBAHHOTO KOMIBIOTEPHOTO TECTUPOBAHUS U T. [I.).

Hcnonb3yrorcss 6amibHO-pEHTUHIOBasl CUCTEMa OLEHKU 3HAHUM, TEXHOJOTHH C MPUMEHEHUEM
JMCTaHIIMOHHOTO 00ydeHus Ha miaardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buabl y4ueOHOM pabOTBI MOTYT MPOBOJUTHCS JAMCTAHIIMOHHO Ha OCHOBE JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

- B memsx peanuzalM  MHAMBHIYAIBHOTO TOAXOJa K OOYYEHHIO CTYJCHTOB,
OCYIIECTBISIIONIMX ~ YY4E€OHBIH  MpOLEeCC MO  WHAWBUAYaJbHOW  TPACKTOPHM B  paMKax
WHJIMBUYAILHOTO paboyvero IiaHa, M3ydeHUe JaHHOW JTUCIMILIMHBI MOXET OCYIIECTBIISITECS Yepes
WHIUBUAyaJIbHbIE KOHCYIbTAIIMU TPENOoJaBaTessl OYHO, B YacChl KOHCYIbTAIlUH, MO 3JEKTPOHHOM
I0YTe, a TaK)Ke C HCIIOJb30BaHUEM Cisco Webex Meetings, miathopMbl THCTAaHIIHOHHOTO
oOyuenust Moodle, nuunelii kabuneT crynenra Ha noprane COI'Y, npyrux smementoB DUOC
corvy.
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7. YueOHO-MeTOAMYECKOE 00ecnieYeHHe CAMOCTOSITeIbHOI padoThl

CamocrosaTenbHas paboTa oOydarolmuXcs SIBISICTCS OJHWM W3 BHUJOB YYEOHBIX 3aHSATHU.
CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO:

— CHUCTEMaTH3alluu M 3aKPEIUICHUS TOTYYCHHBIX TEOPETUYCCKUX 3HAHUNW U TPAKTHUECKUX
yYMEHUN 00yJarouxcs CTy/IEHTOB;

— yrayOJICHUS U PacIIuPEHUS TEOPETUICCKIX 3HAHUM;

— (GOpMHUPOBAHHS YMCHHHM UCIOJIb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIHIO M CIICIHATIBHYIO JINTEPaTypY;

- QopMHUpOBaHUS CAMOCTOSITEILHOCTH MBIIUICHUS, CIHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHHUIO M CAMOPEATH3AIINN;

— Pa3BHUTHUS UCCIICIOBATCILCKAX YMCHHUI.

CamocrosTenbHas padoTa 0O0yJaronIMXCsl OCYIIECTBISACTCS Ha MPOTSDKEHUH M3YYECHUsI BCEH
JMCIMIUTAHBI B COOTBETCTBUU C YTBEPXKICHHON B Y4COHOM TUTaHE TPYIOEMKOCTBIO U COCTOUT U3:

- paboThl CTYJCHTOB C JICKIIMOHHBIMHM MaTepuallaMd, TIOMCKA W aHajlu3a JIMTepaTypbl U
AJIEKTPOHHBIX HCTOYHUKOB MH()OPMAIIH TI0 33JTAaHHOH TeMe;

- BBITIOJTHEHUS 3aIaHUH 17151 caMmocTosITeNibHON paboTel B DUOC COI'Y;

- W3y4eHHUS TCOPETHYECKOTO U CTATHCTUYECKOTO MaTepuana Juis IOATOTOBKH K
CEMHUHAPCKHUM 3aHITHSIM;

- TIOJITOTOBKH K 3a4€Ty (9K3aMEHY).

Tembl 1 popMbl BHEAYTUTOPHOM CaMOCTOSITENNLHOM pabOThI, €€ TPYAOEMKOCTh COJepKaTCs B
pasnene 5, tabm. 5.1.

CamocTrosarenbHas paboTa CTYJAEHTOB IO JAUCLUUIUIMHE TMPOBOJUTCS B BHUJAE MHUCbMEHHBIX
JOMAITHUX 33JaHUi (KOHCIIEKTOB), a TaKXe IMOATOTOBKM pedepaToB MO 3aJaHHOW TeMaTHKE.
Bompockl, BBIHOCHMBIE Ha CaMOCTOSTEIbHOE HW3Y4YeHHME, a TakkKe YyueOHas nureparypa U
METOJUYECKUN MaTepual MO OpraHu3alMd CaMOCTOSITENIbHOM paboThl CTYAEHTOB OTPaKEHbI B
Y4eOHO-METOIMYECKON KapTe AUCIUIUIMHBI «XUMHS OMOTeHHBIX AnmemeHToB» (Tabn. 5.1.) m Ha
caiite nuctannuorHoro ooyuenuss COI'Y http://Ims.nosu.ru/.

[To ka0 U3 TEM Ui CaMOCTOSITENIbHOTO U3y4eHUs], IPUBEICHHBIX B pabouell mporpaMme,

CTy/IEHTaM CIIeAyeT CHayaja IpOYMTaTh PEKOMEHIOBAHHYIO JUTEPATypy M IPU HEOOXOAMMOCTH
COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX IIOJIOKEHHH, TEPMHUHOB, CBEICHUM, TpPeOYIOIHNX
3allOMUHAHUSA U ABIISIOIIMAXCS OCHOBOIIOIArAlOIIUMU B 9TOU TEME.
[lpy mMOArOTOBKE 3aJaHUil MO CaMOCTOSATEIbHOW paboTe CTyJAeHTaM He0OX0aAuMO
OPHEHTHPOBATHCS Ha KOHCIIEKTHI JICKIIUH, PEKOMEHIYEMYIO JINTEPaTypy.
JInst paciMpeHus 3HaHUi 10 AUCIUIUIMHE PEKOMEHIYeTCSI HCII0Ib30BaTh VIHTEpHET-PEeCypChI:
[IPOBOJUTH IMOMCK B PAa3IUYHBIX CHUCTEMaxX, TAKMX KakK OOIIHE IMOMUCKOBBIE CHCTEMBI:
www.vandex.ru, Www.google.ru, a Takxe creudalbHble IOUCKOBBIE CUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

MeToan4eckne peKOMEHIAIMH CTYICHTAaM 110 HAICAHUIO pedepaTos

BasnbHas cTpykTypa onenku pedepara (Bcero — 4 6ajuia)
1. Pedepar cOOTBETCTBYET MpPEUIOKEHHOW TeMe, MMEeeT BCTYIICHHE, OCHOBHYIO 4acTb W
3akioueHue — 1 6a.
2. Tema packpelTa MOJHOCTBIO, CTYAEHT IPOAEMOHCTPUPOBAI B XOJ€ IPE3CHTALMU
MaTepHalia ClocoOOHOCTh aHAJTM3UPOBATh pa3Hble TOUKU 3pEHMS, OTBEYAJ Ha 3a/laHHbIE BOTIPOCHI — 3
oasia.
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MakcuManabHOe KOJMYeCTBO 0auioB 3a pedepar — 4.

Hanwucanue pedepata spnsercs

- onHOW M3 ¢opM OOy4eHHUs CTYJCHTOB, HANpABICHHOW Ha OPraHU3alMI0 M TOBBIIICHHUE
YPOBHS CAMOCTOSITEJIbHOM padOThI CTYIEHTOB;

- ogHOM W3 (opM HAyYHOW pPaOOTHI CTYACHTOB, IICIII0 KOTOPOH SBIISICTCS pacIIupeHUE
Hay4HOI'0 KPYro3opa CTyJAE€HTOB, 03HAKOMIICHHE C METOJI0JIOTMEN HAYYHOTO TIOUCKA.

Pedepar, kak popma 00ydeHHS CTYJEHTOB — 3TO KPATKUI 0030p MaKCHUMAIBHOTO KOJIMYECTBA
JOCTYIHBIX MyOJIMKalMi 1O 33JaHHOM TeME, C IEMEHTaMU CONOCTAaBUTEIBHOIO aHAJIU3a JTAHHBIX
MaTEepUaJIOB U C MOCIEAYIOIIMMH BbIBOJAMH.

[Ipu mpoBeneHnu o030pa AOHKHA MPOBOJIUTHCS U HCCienoBaTelnbckas paboTa, HO 00beM ee
OTpaHMYEH, TaK KaK aHAIU3UPYIOTCS YXKE ClIeJaHHbIE IPEIbITYIIUMHU UCCIIEIOBATENSIMU BbIBOJIBI U B
CBSI3U C HEOOJIBITUM 00BEMOM JaHHOU (GOPMBI pabOTHI.

Tembr pedeparoB ompenensitorcs kadeapoi (mpernoaBaresieM) U CoIepykKaTcsl B IMPOrpaMme
Kypca. JlomyckaeTcst BBIOOp CBOOOJHON TEMBI, HO IO COTJIACOBAHUIO C MPEINOIaBaTEIEM U B paMKax
TeM y4eOHOTO IIaHa Mo JaHHOW aucuuiiuHe. [IpenonaBaTens pekoMeHIyeT TuTepaTypy, KoTopas
MO>KET OBITh UCIIOJIb30BaHa JIJIsl HalKMCcaHus pedepara.

Henabro Hanucanus pedeparoB ABISETCS:

MIPUBUTHE CTYJIEHTaM HaBBIKOB OMOIMOrpaguueckoro moucka HeoOXoUMOM IuTepaTypsl (Ha
OyMa)XHBIX HOCUTEISIX, B DJIEKTPOHHOM BHJIC);

MPUBUTHE CTYyJIEHTAM HAaBBIKOB KOMIIAKTHOTO U3JIOKEHUS MHEHHUS aBTOPOB M CBOEro
CYXJIEHHUS MO BBIOPAaHHOMY BOIPOCY B MHCbMEHHOH (opme, HaAydHO TPaMOTHBIM SI3BIKOM U B
XOPOIIEM CTHIIE;

puoOpeTeHne HaBblKa I'PaMOTHOTO O(QOPMIIEHHS CCBUIOK Ha HCHOJb3yeMble HCTOYHHKH,
MPaBUJIBHOTO IIUTHPOBAHUS aBTOPCKOTO TEKCTA;

BBISIBJICHHE W Pa3BUTHE Yy CTYAEHTa MHTEpeca K ONpeAeNeHHOW HAayYHOW M MPaKTHYECKOMH
npoOieMaTuke ¢ TeM, YTOObl HMCCIEeOBaHUE €€ B JalbHEHIIEeM MpOoJ0JDKAIOCh B MOJITOTOBKE U
HAMMCaHUH KYPCOBBIX U JTUIUIOMHON paOOThI M JAIbHEUIIUX HAYYHBIX TPYIaX.

OcHOBHBIE 32/1a4H4 CTY/JA€HTA NPH HANUCAHUM pedepara:

- ¢ MakCMMaJbHOW TOJIHOTOM WHCIOJb30BaTh JIMTEpaTypy IO BbIOpaHHOM Teme (Kak
PEKOMEHAYEMYIO, TaK U CAMOCTOSTEIbHO MOJI0OpaHHYIO) AJISl MPAaBUJILHOTO MOHUMAaHHS aBTOPCKON
MO3UIUH;

- BepHO (0e3 UCKaKeHHsI CMBICIIa) epeAaTh aBTOPCKYIO MO3UIUIO B CBOEH paboTe;

- YSICHHUTD JUIs ce0sl U U3JI0KUTh MPUYUHBI CBOETO COTTIacHsl (HECOTIacHs) ¢ TEM HIIM UHBIM aBTOPOM
10 JaHHOM Mpoobeme.

TpeOoBanus K COAEPKAHUIO:

- MaTepual, UCIOJIb30BaHHbIN B pedepare, J0JKEH OTHOCUTBCS CTPOTO K BHIOpaHHOH TeMe;

- He0OXOJMMO H3JIOKHUTh OCHOBHBIE AaCHEKThI MPOOJeMbl HE TOJBKO TPaMOTHO, HO M B
COOTBETCTBUH C TOW MJIM MHOM JIOTMKOM (XpOHOJIOTHYECKOM, TeMaTHYeCKON, COOBITUIHOMN U JIp.)

- TIpY U3JI0KEHUU CJIEAYET CTPYNIUPOBATh UJEH Pa3HBIX aBTOPOB MO OOLTHOCTH TOYEK 3PEHUS
WJIY 110 HAYYHBIM ILIKOJIaM;

- pedepaT HOKEH 3aKaHYMBATHCS IMOJBEIACHUEM HMTOTOB NPOBEICHHON HCCIENI0BATEIbCKON
palboThI: coaepkaTh KpaTKUil aHaln3-000CHOBaHME TPEUMYILECTB TOM TOYKM 3pEHUs II0
paccMaTpuBaeMOMY BOIIPOCY, ¢ KOTOpOU Bel conumapHsI.

Crpykrypa pedepara.
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1. Haunnaercs pedepar ¢ TUTYIIBHOTO JIUCTA.
O6pasen oopMIICHHS TUTYIBHOTO JIMCTA TSI pedepara:

MpuHuCTepCTBO HAYKH H BbIciero oopasosanusi Poccuiickoii ®enepanun
®I'BOY BO «CeBepo-OceTHHCKHIi rocyTapcTBeHHbIN yHNBepcnTeT nvenn Kocra
JleBanoBuua Xeraryposa»

DakyJbTeT XMMIH, OUOJIOTHH ¥ OHOTEXHOIOTUH

Pedepar
no ducyunauHe «Xumusl 6U02EHHbBIX 3/1eMEHMOB»

Kinaccupukanysa 6MoreHHbIX 3JIEMEHTOB
HawnmeHnoBaHue TeMbI

PaGorty BbITONHII(2)
cryaent(xa) UBanos U.A.
Kypc, HalpaBleHHe
MOATOTOBKH , Tpynmna

Hayunsrii

PYKOBOJUTENb:

JIOLeHT Kadenpbl ob1eit n
HEOPraHUYECKOM XUMUH, K.X.H.
Kyo6asosa JL.M.

BaagnkaBka3s 20

2. 3a TurynbHBIM JUcTOM cienyer Oenasnenue. OriaBieHMe — d3TO IUIaH pedepara, B
KOTOPOM Ka)KJIOMY pa3zielny AOJKEH COOTBETCTBOBAaTh HOMEP CTPAHMIIbI, HA KOTOPOI OH HAXOIUTCS.

3. Texcm pedepara. OH IeNUTCS HA TPU YaCTU: 86e0eHUe, OCHOBHAS YaCMb U 3AKTI0YEHUe.

a) Bseoenue - pasnen pedepara, MOCBSIIEHHBI MOCTaHOBKE MpOOIEMBI, KOTOpas OyneT
paccMaTpuBaThCs U 000CHOBAHUIO BHIOOPA TEMBI.

0) OcHosHas uyacmb — 5mo pazfen paboThl, B KOTOPOM IOCIIEIOBATEIbHO PACKPHIBACTCS
BbIOpaHHas TemMa. OCHOBHAasg 4acThb MOKET OBITh MPEJCTaBICHA KaK LEJIbHBIM TEKCTOM, TaK W
pazneneHa Ha riaBbl. [Ipu HEOOXOAUMOCTH TEKCT pedepara MOKET JOMOIHATHCS WIUTFOCTPAILUSIMU,
TabauIaMu, rpagukaMu, HO UMM He clielyeT "neperpyxarb" TeKcT.

B) 3aknouenue - naHHBIA pa3nen pedepara JODKEH OBITh NMPEACTAaBIEH B BHJIE BHIBOJIOB,
KOTOpBIE€ TOTOBSITCS Ha OCHOBE IOJOTOBJIEHHOIO TEKCTAa. BBIBOABI NOJKHBI ObITh KPaTKMMH M
4eTKUMHU. Tarxke B 3aKIIOYEHUH MOXKHO 0003HAUYUTh MPOOJIEMbI, KOTOPbIE "BBICBETWIIMCH" B XOJ€
paloThI HaJ| pedepaToM, HO HE OBLIM PACKPBITHI B paboTe.

4. Cnucox ucmounukos u aumepamypel. B TaHHOM CIMCKe Ha3bIBalOTCS KaK T€ MCTOUHUKH, HA
KOTOPBIE CCBIIAETCS CTY/AEHT NP MOATOTOBKE pedepara, Tak U BCE WHBIE, N3YYCHHbIE UM B CBS3H C
€ro MoJroToBkoi. B paboTe A0MKHO OBITH MCIIOIB30BAHO HE MEHEE 5 pa3HbIX UCTOYHHUKOB, M3 HUX
XOTs ObI OJTUH — HA MHOCTPAHHOM $I3bIKE (aHTJIMHCKOM MM (ppaniry3ckom). PaboTa, BbIOIHEHHAs C
UCTOJb30BAHMEM MaTepuaia, COJAepXKallerocss B OJHOM HAaydYHOM MCTOYHHKE, SBISETCS SBHBIM
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wiaruatoM U He mnpuHuMaerca. Odopmiienne Crucka HCTOYHUKOB M JIMTEPATYPHI JIOJDKHO
COOTBETCTBOBAaTh TpeOoBaHMAM Oubmuorpaduueckux crangaptoB (cM. Ogopmnenue Cnucka
UCMOYHUKOS U TUMEPAmypbl).

O0bem u TexHnYeckHne TpedOBaHUSA, IPeIbsBJseMble K BINOJTHEHNIO pedepaTa.

OO0beM paboTHI JTOJDKEH OBITh, KaK MpaBuiio, He MeHee 12 u He Oosiee 20 crpanui. Pabora
JOJKHA Ie4aTrarbCs 4epe3 OJMHApHbIM uHTepBal 12 mpudTom, pasmMepbl OCTaBISIEMBIX MOJIEH:
neBoe - 25 MM, mpaBoe - 15 MM, HmwkHee - 20 MM, BepxHee - 20 mm. JlomyckaeTcsi HamMucaHue
pedepara ot pyku. CTpaHHIIBI TOJKHBI OBITH IPOHYMEPOBAHBIL.

Paccrosinue Mex 1y Ha3BaHWEM YacTH pedepara Wi TIIaBbl U MOCIEAYIOMIUM TEKCTOM JI0JDKHO
ObITh PaBHO TpeM HHTepBaiaMm. Ppas3bl, HauumHaromMecs ¢ "KpacHOM" CTpOKHM, MeyaTaroTCs C
a03alHbBIM OTCTYIIOM OT Hayajla CTPOKHU, PaBHBIM 1 cMm.

[Ipu uuTHpoBaHUM HEOOXOIUMO COOIOAATH CEAYIOIINE paBua:

TEKCT LUTAThl 3aKJIIOYAeTCSl B KAaBBIUKM W MPHUBOJIUTCS O€3 HM3MEHEHMH, 0e3 IpOU3BOJIBHOTO
COKpaIIeHUs] [MUTHPyeMOoTo ¢parMeHTa (MPOIYyCK CJIOB, MPEUIOKEHUN WIN a03aleB JOMyCcKaeTcs,
€CJIM HE BJIEYET UCKaKEHUS BCEero ¢parMeHTa, 1 0003Ha4aeTCcsi MHOTOTOUYHEM, KOTOPOE CTaBUTCS Ha
MeCTe MPOTMycKa) U 0€3 UCKAKEHUSI CMBICIIA;

KaXKJasi IMTaTa JIOJKHA COMPOBOXKIATHCS CCHUIKOW Ha MCTOYHHUK, OmOinorpaduyeckoe OnvcaHue
KOTOPOTO JIOJKHO MPUBOAUTHCS B COOTBETCTBUU € TpeOOBaHUAMH OUOIMOTpaduyecKiX CTaHAapTOB
(cM. Oopmaenue Cnucka uCmouYHUKOG U TUMepanmypbl).

OuenunBas pedepar, npenogaBaresb 00pamaeT BHUMaHMe HA:

- COOTBETCTBHE COJIEP:KaHUS BEIOPAHHOU TEME;

- OTCYTCTBHUE B TEKCTE OTCTYIUICHUH OT TEMBI;

- cOOMIOICHUE CTPYKTYPHI paObOTHI, M €€ 000CHOBAHHOCTb;

- yMeHHe paboTaTh C HAYYHOH JIMTEPATYPOl - BHIWIEHATH IPOOJIEMy U3 KOHTEKCTa;

- YMEHHE JIOTUYECKH MBICIIHUTD;

- KyIbTYpYy IUCBMEHHOM peuu;

- ymeHue o(opmIIATh HAy4HBIH TEKCT (IpaBWJIbHOE MPUMEHEHHE U O(POPMIIEHHE CCHLIOK,
cocTaBjeHue oubauorpadun);

- YMEHHE MpPaBWIbHO MOHATH MO3UIMIO AaBTOPOB, PAOOTHI KOTOPBHIX HCIOJB30BAJIUCH IPH
HanucaHuu pedepara;

- CIIOCOOHOCTH BEPHO, 0€3 UCKaKEHHUSI ITepeiaTh UCTIONb3YyEMbIil aBTOPCKHI MaTepHalt;

- cobmoieHne TpeboBaHu K 00beMy pabOTHI;

- aKKypaTHOCTb U MPABUILHOCTh 0(OPMIICHUS, & TAKIKE TEXHHYECKOT'O BBIIIOJIHEHHSI paOOTHI.

- BBICTYIUICHHE IO TeMe pedepaTa M OTBEThl Ha BOMPOCHI CTYACHTOB W MPEIOJABATEIs
(3amuTa pedepara) Ha 3aHATUH.

Odopmienne Cniucka HCTOYHHKOB U JIMTEPATYPHI

bubnuorpaduueckue cchUIKM B TeKcTe pedepaTa 0OpMIISIIOTCS B BUE HOMEpa UCTOYHHKA B
KBaJ[paTHBIX ckoOKax. Hymepanus MCTOUHUKOB MPOBOJUTCSA IO Mepe TOro, Kak OHU BCTPEYAIOTCS B
TEKCTe padoThI (10 Mepe UX UCIIOIb30BAHUS).

bubnuorpaduyeckoe onucanue (B CUCKe HCTOYHUKOB) COCTOUT U3 CIEAYIOIINUX IEMEHTOB:

OCHOBHOTO 3arJIaBus;

0003HaueHHs MaTepHualla, 3aKJIFOYEHHOTO B KBa/IpaTHbIE CKOOKH;

CBEICHMI, OTHOCSIIMXCS K 3aIJ1aBHI0, OTAEIECHHBIX JBOETOUUEM;
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CBEICHHI 00 OTBETCTBEHHOCTH, OTACICHHBIX HAKJIOHHOM YepTOi;

IPU CCBUIKE HA CTaThi0O M3 COOpHUMKA WJIM MEPUOJUYECKOTO HU3JIaHUS — CBEACHHUHN O
JOKYMEHTE, B KOTOPOM IOMEIIEHA COCTAaBHAS 4YacCTh, OTJCJIEHHBIX JBYMs HAaKIIOHHBIMU YE€pPTaMH C
npo0eaMu 710 U TIOCTe HHX;

MECTa U3JIaHus, OTACICHHOTO TOYKOW U TUPE;

UMEHHM U3JaTesis, OTACICHHOIO JIBOCTOUHEM;

JIaThl U3TaHU, OTICICHHOM 3aIsITOM;

o0I1ee KOJIMYECTBO CTPAHMII (JUTsl KHUT ¥ MOHOTpaduii) WM yKa3aHWE CTPAHMII, HA KOTOPBIC
JIeJIaeTCsl CChLIKA.

OueHoYHBbIH JTUCT NOATOTOBKH U 3allIUTHI pedepara

HaunmenoBanue BrisiBIeHHBIE OtMeTrka
noKa3areJs HE0CTATKH U
3amMevaHust
1. KAYECTBO HCCHE}IOBATEHBCKOfI PABOThBI (PE®EPATA)
1. CootBerctBue  coaepkaHus  paOOThI 0,5
3aJJaHUI0
2. I'paMOTHOCTP H3IIOKEHHUSI W Ka4deCTBO 0,5
odopmieHust paboTHI
3. CaMOCTOSTENBHOCTh BEITIOTHEHUS PaOOTHI, 0,5
rIyOuHa mpopadoTKU MaTepuana,
HCTIOJIb30BaHHE PEKOMEHTOBAHHON u
CITPABOYHOM JIMTEPATYPHI
4. OOOCHOBaHHOCTP M JIOKa3aTEIbHOCTH 0,5
BBIBOJIOB
O6mas orenka 3a BeimonaeHue NP 2
II. KAUECTBO JOKJIAJJA (BBICTVIIJIEHH )
1. CootBercTBHE COMepXaHUS JOKJIajaa 0,5
coJlepyKaHmIo paboTHI
2. KagecTBO U3IIOKEHUSI MaTepraa 0,5
OO61as OIeHKa 3a JOKIa 1
I1I. OTBETHI HA JOTTOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXAHHWIO PABOTHI
Bompoc 1 0,3
Bomnpoc 2 0,3
Bonpoc 3 0,3
OO11as oLleHKA 338 OTBETHI Ha BOIIPOCHI 1
HNTOT'OBAS OILIEHKA 3A BBITTOJIHEHUE U 3AIIUTY pedepara 4
IIpumepHasi TemaTuka pedeparoB Mo JUCHUILJIMHE
«XUMHUA OMOTeHHBIX 3JIEMEHTOB)
1-as pyOexxHasi aTTecTanus:
1. AB3OT u ero KpyroBopoT B PUPOJIE.
2. KpyroBopot yriepoja B IpUpo/e.
3. Kpyrosopot docdopa B mpupoze.
4. DxorokcukaHTthl Pecriyonuku CeBepHas Ocerusi-AnaHusl.
5. MHuUKpOAIIEeMEHTHI B TPOYKTAX MUTAHUS.
6. Bbuomoruueckas poib COCAMHEHUN MarHUs.
7. buomoruyeckasi poyib KalbIUs U €T0 COSAUHEHUH.
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10.

11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

RBPRooo~NokwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Ku3HEeHHO HEOOXOAUMBIE P- DIIEMEHTHI.

JKuzneHHo HEOOXOJUMBIE S- DJIEMEHTHI.

DOHaemudeckue 3a00JeBaHMS, CBS3aHHBIE C AHOMAIIBHBIM COJACPKAHHEM HEKOTOPBIX
3JIEMEHTOB B OKpYKalollel cpeie.

Ponb nOHOB Kanus 1 HATPUS B OPraHU3Me YeJIOBEKa.

JlexapcTBEeHHBIE TTpenapaThl Ha OCHOBE KOOPAMHAIIMOHHBIX COCIMHEHUN METAJIIOB.
VYriepoa — 0CHOBa XUMHH >KUBOTO BEIIECTBA.

buonoruueckast pob HATPUS U KaJIHSL.

’KectkocTh BOJBI, TIPENEIbl, BIUSHUE HA KMBBIC OPraHU3Mbl M MPOTEKAHUE PEAKIUN B
BOJIHBIX pacTBOpax. MeTo il YyCTpaHEHHS KECTKOCTH.

Ocmoc. Poss ocMoca B OnocucreMax.

[Tepokcun Bogopoaa: ero OMOJOTHYECKas U METUIIUHCKAS POJIb.

Crtpoenue, XUMHYECKHE CBOMCTBA U POJIb DJIIEMEHTOB-OPTaHOTEHOB U UX COSAMHEHUN B
pPacTUTEIHLHOM M )KUBOTHOM MHpE.

VYriepoa — 0oCHOBa XUMHH >KUBOTO BEIIECTBA.

Tokcuyeckoe IelcTBUE CBUHIIA HA )KUBbIE OpraHu3Mebl. [[puMeHeHrne B MeIMIHE
CBHUHEIICOJIEPKAIIUX MPETapaToB

buonoruueckas posib 60pa. AHTHCENTHUYECKHE CBOMCTBA OOPHOM KUCIIOTHI U €€ COJIeH.
DU3NKO-XUMHYECKHE OCHOBHI IPUMEHEHHS aTIOMUHUS M €TO COSTUHEHUN B METUIIUHE.
buonorudeckas poss yriepoaa. XUMUYECKHE OCHOBBI UCITOJIH30BAHUS HEOPTaHHUECKHIX
COEIMHEHUH YIJIepoia B MEIUIIVHE.

2-asi pyOexKHasi aTTeCTAlHUsA:

KpyrosopoT cepsl B mpupoe.

KpyrosopoT pryTu B mpupoe.

TOKCMYHOCTh COEAMHEHUI PTYTH.

TOKCUYHOCTEL COEqUHEHNN TAJUIHS.

buonoruueckas posb ceneHa.

buonoruyeckas posib coeqUHEHHI a30Ta.

HuTpatbl 1 HUTPUTHI, UX BIMSIHUE HA )KUBBIE OPTaHU3MBI.
buonoruueckas ponbs coenuHenuit pocdopa.

buonoruueckas posib COeAMHEHUN O 1a.

buonoruueckas posib coequHeHu Gpropa.

buonorudeckas posib COeTUHEHHM XJI0pa.

buonorudeckast posib COETUHEHHI CEpPBhI.

buonorudeckast posib COETUHEHHI Kenesa.

buonorudeckas posib coeTMHEHHI KOOaNbTa.

buonorudeckast posib COeTUHEHUI METH.

buonorudeckast posib COeTUHEHUI IUHKA.

buonoruueckoe 3HayeHre MoIuOACHA.

XKusnenHo HeoOX0UMbIe (- HTEMEHTBHI.

[IpuMeHeHne coeqMHEeHNH TIIIaTUHBI B MEJTULIUHE.

Tokcuueckoe AeicTBUE COEIMHEHUM MBILIbsKA Ha )KUBbIE OPTaHU3MBI.
Cenen kak HEOOXOUMBI MUKPOIJIEMEHT.

buonoruueckas posiab U NPUMEHEHHE raJOT€HOB U UX COCMHEHUIN B METULIMHE.
Posp KOOpIMHAIIMOHHBIX COeTMHEHUI B OMocHcTeMax.
Koopaunnaiimonusle COeIMHEHUS B COCTABE JIEKAPCTBEHHBIX MTPENapaToB U BUTAMUHOB.

Mertoanyeckue peKOMEHIAlMHU 110 CO3AaHUI0 MYJIbTHMEAUNHON NMPe3eHTANNHN
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CrpykTypa M cCOAEp:KaHUE IIPE3EHTAllMd — 3TO JIMYHOE TBOpUYECTBO aBTopa. llose3Ho
MCIOJIH30BATh MIA0IOHBI 0(OPMIICHUS [T OTOTOBKH KOMIIBIOTEPHOH MPE3eHTALNH.

Cnaiinpl xenareiabHO HE IEPErpy’kaTh TEKCTOM, Jy4llle pa3MECTUTh KOPOTKHE Te3uchl. Ha
craiiiax He0OX0JMMO JEMOHCTPHPOBATh HEOOIbIINE (PparMEeHThl TEKCTa AOCTYITHBIC ISl YTCHHS Ha
paccrostanm; 2-3 dotorpadun nim pucynka. HanbGosnee BaxHbIN MaTepra Jydille BEICIHTb.

Tabmuupl ¢ mMGPOBBIMH TAaHHBIMH TIOXO BOCIPHHHMMAIOTCSI CO CJAWI0B, B 3TOM CIydae
upoBOIi MaTepHall, M0 BOZMOKHOCTH, JIyYIlIe MPEICTABUTH B BUJIEC TPAQUKOB U AUATPAMM.

He cnemyer m3nuiiHe yBieKaThCsl MYJIbTUMEAUHHBIMU d(dexTamu aHumManuu. OcobeHHO
HCXKCJIATCIIbHBI TAKHUC 3(1)(1)CKTI)I KaK BBLIECT, BpameHHe, BOJIHA, HO6yKBeHHOC IIOSIBJICHUEC TCKCTA U
T.7. OnTuManbHas HacTpoiika 3((eKkToB aHUMAIMM — TMOSBJICHHE, B MEPBYIO OYepelb, 3arojioBKa
ciaiiia, a 3aTeM — TekcTa 1o ad3amam. [Ipu 3ToOM eciu HECKOJIBKO CIIaifjIoB UMEIOT OJMHAKOBOE
Ha3BaHHUeE, TO 3aT0JIOBOK CJIaii/ia JOJKEH MOCTOSIHHO OCTaBaThCsl HA DKpaHe.

UTo06bl 00ECeunTh XOPOIIYI0 YUTAEMOCTh MPE3EHTAUH HEO0O0XO0AUMO MOA00paTh TEMHBIN
uBeT ¢oHa U cBeTbIi 1BeT wpudTta. Henb3s Takke BbIOUpaTh HOH, KOTOPBIM CONEPIKUT aKTUBHBIN
PHUCYHOK.

XenarenbHO MOATOTOBUTH K KaXXJAOMY CIIalily 3aMETKH IO JOKJIaAy. 3aTeM pacredyaTaTrb ux
U WCHOJB30BaTh IPU MOATOTOBKE WM Ha caMOl Mpe3eHTaluu. MOXHO pacreyaTaTb HEKOTOphIe
KJIFOYEBBIE CIIal/Ibl B KAYECTBE pPa3JaTOYHOr0 MaTepuaa.

Heobxomumo o0si3atenbHO coOMIOAATh €OUHBIA CTUIL O(OpMIIEHHS TNpe3eHTalud |
00paTUTh BHUMAaHNE HA CTHIIMCTUYECKYIO TPAMOTHOCTb.

Crnenyer mpoOHYMEpOBaTh ClIalbl. DTO TO3BOJUT OBICTPO O0OpaIaThCsi K KOHKPETHOMY
cllaiiry B cily4ae HEOOXOAUMOCTH.

PexoMmenganuu no coaep>kaHuio U CTPYKTYPE CIIAA0B MyJIbTUMEIUMHON TPE3CHTAIUN:

1-i1 cnaiig (TUTYNBHBIN), Ha (OHE KOTOPOrOo CTYACHT WIPEACTaBIsIeT TeMmy pedepaTa
(mpoekra), DUO 1 HaydHOTO PYKOBOJAMTEIIS.

2-i1 cnaiin. BrirouaeT B ce0s1 0OBbEKT, MPEeIMET U TUIIOTE3Y UCCIICIOBAHMS.

3-i1 cmaiin. Conep KuT 11eIb U 3a/1a4u KccienoBanus. Llenb npoekra nomkHa ObITH HammMcaHa
Ha 2KpaHe KPYMHbIM mpudToM. 37eCh ke, eClau MO3BOJSET MECTO, MOKHO HamucaTh W 3aJauu.
3ajaun MOTYT OBITh MPEJCTABICHBI M HA CIEAYIOMIEM CIIaiIe.

4-if - cnaiig. CoiepKUT CTPYKTYpY pabOThl, KOTOPYIO MOXHO MPEAOCTaBUTh, HAIIPUMED, B
BUJIe TpaduyecKux OJIOKOB CO CTpeikamMu. A Takke — IepedyrclieHue MPUMEHSIEMbIX METOJIOB U
METO/IUK.

5-ii - cnaiin. llpencraBnsercs coiepkaHMe M TeOpeTHYECKas 3HAYMMOCTH pedepaTa
(mpoexkta). CyTh perraemMoii mpoOieMbl MOKET OBbITh IPEJICTABICHA B BUJIE CXEM, TaOJIHII, TUarpaMM,
rpa¢ukoB, (otorpaduii, pparmeHToB puiabMOB U T.NM. Ha TeopeTmyeckyro yacThb MpeICTaBICHUS
MIPOEKTA JIOJDKHO OBITh CO3[JaHO HECKOJIBKO CIIAii/IOB.

6-it - cnaiin. Bo3aMOXKHOCTH NMpPUMEHEHHs pe3ylbTaToB paboThl Ha mpakTuke. Ha oty Temy
TaKXe JIOJDKHO OBITh HECKOJIBKO CJIAHI0B.

7-i ciaiig. ['aBHBIE BBIBOJIbI, UTOTHU, PE3YJIbTATBHI ITPOCKTA HCHCCOOGpaBHO INOMECTUTH Ha
OTIEIBLHOM Claije. HpI/I 9TOM HC CJICAYCT NCPCUYUCIATHL TO, YTO OBLIO CI€1aHO, a JIAKOHHYHO
H3JIOKUTH CYThb 3HAYMMOCTHU MIPOCKTA UIIN IMMOJIYYCHHBIX PC3YJIIbTATOB UCCICAOBAHM.

[Mocnenuuit cmaiin. B KOHEN Npe3EHTALMU JKENATENIbHO IMOMECTUThH CIIAJ € TEKCTOM
«Criacu00 3a BHUMaHUE!».
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MeToanyeckue peKOMEHIAIUH 110 HCI0JIb30BAHMIO HH(POPMAIIHOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTH 00y4eHust

I[JISI HU3YUYCHHUA JICKOHUOHHOI'O MarcpHaia AUCHUILIMHBI HNPUMCHANOTCA ayJHOBU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJIOIMH, KOTOPhIE HE OTPULAIOT TPAJUIIMOHHBIE, IPOBEPEHHbIE BPEMEHEM
MCTOAbI MNOpCroJgaBaHusd, HO, IIPpA OSTOM, OHH IOBBIIIAOT HArIAJHOCTD, HHq)OpMaTHBHOCTL,
OIICPATUBHOCTD B IIOJa4YC HHq)OpMaHHH, IMO3BOJIAIOT SGKOHOMUTH BPpCMs 3aHATHH.

Kaxxnoe nmpaxkTuueckoe (CEMUHApCKOE) 3aHATHE MMEET CBOIO 0CO0Yr0 (hopMy MpOBEACHHUS,
CBOIO METOJIOJIOTHMYECKYIO CIEeUU(UKY, YTO IO3BOJIIET Pa3BUBATh y CTYACHTOB pa3iMYHBbIC Kak
oOLIeKyIbTYpHBIE, TaK U MpodeccuoHalbHble KoMmmneTeHUMH. [locTaHoBka mpoOieMbl, pa30op
aKTyaJIbHbIX KOHKPETHBIX M THIOTETHYECKUX CHUTYallui, co3/JaHue aTMochepbl auaiora Mexuay
IpernojaBaTesieM M TpYyNIoil Mo3BoJigseT paboTaTh HWHAMBUAYAJBHO W B MalbIX TpyIImax,
KOJIJIEKTHUBHO O6C}’)KI[3TI) Ol'IpeI[eJ'IeHHI)II\/'I TEMaMHU Marcpuall, a TaK¥XKE HHULUHUPOBATH
CaMOCTOSITEIIEHYIO Pa0dOTy CTYIEHTOB. [IpH OCMBICIEHHH COJIEp)KaHHUS BOIPOCOB MPAKTUYECKUX
3aHATHH MpecienyeTcs meidb COOM0AaTh MPEEMCTBEHHOCTh B TIPO(ECCHOHATBHOM U B TBOPUECKOM
Pa3BUTHUH CTYJCHTOB.

KoHnTposas camocTosTennbHOM paboThl CTYJIEHTOB MPU3BaH cleiaTh mpouecc oOyueHus 6osee
HECJIOCTHBIM H OpPraHUYHBIM. Ero 3aJladya HE€ OCTaBUTH 0e3 BHUMAaHUS JaxXe, Ha HepBI)II\/'I B3TJI1 1,
MaJIO3HAYUTCIIBHBIC BOIIPOCHI.

KOMHBIOTepHOG TECTUPOBAHHUEC TIO3BOJIACT OCYHICCTBIIATH HUTOTOBBIN KOHTPOJIb 3HAHUH
cTyneHToB. TecToBbII MaTepuan BKJIOYaeT B ce0s COAEp)KaHUE BONPOCOB MO KaXIOMY U3
0003HauEHHBIX IPOrPAMMOM pa3AesoB.

Kaxnplii Bonpoc mpeznonaraeT HECKOJIBKO BapUaHTOB OTBETOB, CPEIU KOTOPBIX UMEHOTCS
aOCOJIIOTHO HEBEPHBIN, MPAaBWJIBHBIA W B OOJBINEH WJIM MEHBIICH CTENEHW pPaCKPBHIBAIOITUN
CYIIHOCTh BOIlpoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMS 3a/a4a CTYJCHTOB ONpPEAENsIeTCs
KakK BbIOOD MPaBHIILHOI'O OTBETA U3 MHOI000pa3ys BApUaHTOB. B TeCTOBBIX 3a/JaHUSIX €CTh BOIIPOCHI
Ha COOTBETCTBHE. B mporecce KOMIBIOTEPHOIO TECTUPOBAHUSA, 3a/ja4a CTYJEHTa OIpeeIsieTcs KakK
BbIOOP IIPAaBUIIBHOTO OTBETA U3 MHOT0OOpa3us BapUaHTOB.

Bonpocs! ¥ TeMbl, 0OTBOIMMBIE Ha BBIIIOJIHEHUE CAMOCTOSTENILHOW pabOThl 110 TUCLMILIMHE, a
TaKXKe KPUTEPUH OLICHUBAHUS 10 KQXKJIOMY BUy paboThl cozepxkatcs B pazzene 5 PIT/I.

8. OueHoYHBIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIeBA€MOCTH, PYOe:KHOH aTTecTAluN
H TPOMEKYTOYHOM aTTeCTAIMHU 10 HTOTaM OCBOEHUsI TUCIIUIIINHBL.

Jlis mpoBesieHHsI TeKYLIero U UTOrOBOI0 KOHTPOJIS UCHOJIb3YIOTCS CIEIYIOLIUe OLCHOYHbIE
CpeAcTBa: NHMCbMEHHbIE JIOMAIIHME 33JaHUs 110 BOIPOCAM, TECTOBbIE 3aJaHUs, MOAIOTOBKA U
3amurTa pedepara.

@dopma MpoBeIeHUsI UTOTOBOIO 3a4€Ta M0 JUCLUILUINHE — ycTHas. Pe3ynpTupyromas oleHKa
onpenensercss B coorBercTBuu ¢ [lomoxkennem COI'Y o 0amibHO-pEeMTHHTOBONM CHCTEME OLIEHKH
3HAHWUN CTYJECHTOB.

BAJVIBHASI CTPYKTYPA OLHEHKH.
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Makec.
MuH. koJ1- KOJI-BO
dopma KOHMpPOAA BO 0QLIOB
0aJ1J10B
Texyuwjas oyenka CTy[eHTa B TeUcHHE |-8 HEIENIN COCTOUT U3: 0 20
[Monroropka u 3amura pedepara (npe3eHranun) — 4 0 0 4
BrinmonHenrne NUCbMEHHBIX TOMAIIHUX 3aJaHui [0 TeMaM 0 16
3aHATHH U CAMOCTOSTEIbLHON PabOThl (KOHCIIEKTOR);
OTBeTbl Ha MPAKTHYECKUX 3aHATHUSIX (KOIJIOKBUYMBI)
1-51 pybescnan nucoMennas KOHMPOabHAA padoma (KOMRbIOmMeEPHOe 0 15
mecmupoeanue) - 9-as Hezens ceMecTpa
Texywas ouyenka crynerta B reuenue 10-17 Hemeau COCTOUT H3: 0 20
[ToxroroBka u 3amuTa pedepata (npe3eHranuu)— 4 0 0 4
BrimonHenre NUCbMEHHBIX TOMANIHUX 33J[aHui [0 TeMaM
3aHATUH U CAMOCTOSTEIBHON PaboThl (KOHCIIEKTOB); 0 16
OTBeTbl Ha MPAKTHYECKUX 3AHATHUSIX (KOIJIOKBUYMBI)
2-51 pybescnas nUcbMeHHaAs KOHMPOAbHAA paboma (KomnviomepHoe 0 15
mecmupoesanue) - 18-as Hezens cemectpa
Hmozo
0 70

MeTozmqecm/le YKazanusd 1Jist Oﬁy‘{alOlIll/[XCSl IO OCBOCHHIO JTUCHUIIJIMHBI

By yaeOHbBIX 3aHATHI

Opraau3zanus IesTeIbHOCTH CTYACHTA

Jleknus

[ocenienne JTEKIMOHHBIX 3aHSATHI U KOHCIIEKTUPOBAHUE JICKITMOHHOTO
MaTepuasia SBISIETCS HEIOCTaTOYHBIM YCIOBHEM [UIS  YCIICIIHOTO
yCBOGHHSI AUCHUIUIMHBL. CTyIEeHTY HEOOXOIMMO CHCTEMAaTHYECKU
paboTath ¢ y4eOHOM W METOJAMYECKOUW JHUTEpaTypol, pEeKOMEHIYeMOi
MO0 KaXIOMY pasfeny JIEKTOpPOM, JIOTIOJHSSE KOHCIEKT JICKIIUH
HEOOXOJIMMBIMU  TOSICHEHHSIMH, YTOYHEHWSIMA W TEPMHUHAMH IO
nu3zydyaeMoii Teme. HeoOXomuMo mwcaTh KOHCHIEKTHI JICKIHH: KpaTKoO,
cxematnyHo. [locienoBatebHO (PUKCUPOBATH OCHOBHBIC ITOJIOKEHHUS,
BBIBOJIbI, (DOPMYJIHPOBKH, OOOOIICHUS; TOMEYaTh BaXKHBIE MBICIIH,
BBIJICJIATH KITFOUEBBIC CIIOBA, TEPMHUHBIL. [IpoBEpsITh TEPMUHBI, TOHATHIA
C TIOMOINBIO  DJHIUKJIONEAWH,  CJIOBaped, CIPAaBOYHUKOB  C
BBINIUCHIBAHUEM TOJIKOBaHMA B TeTpaab. (OO003HAUYUTH BOIPOCHI,
TEPMUHBI, MaTe€pHall, KOTOPBIA BBI3BIBACT TPYJHOCTH, TOMETUTH U
NOMBITATBCS HAWTH OTBET B PEKOMEHIyeMoil mnuteparype. Ecim
CaMOCTOSITEJILHO HE yJaeTcs pa300paThCs B MaTepualie, HeoOXOIMMO
cOpMYIIMPOBATH BOIIPOC M 3aJaTh MPEIOAaBATEII0 Ha KOHCYJIbTAIIUH,
Ha MPAKTHYECKOM 3aHSTHH.

IIpakTH4eckue
(cemuHapckue)
3aHATHA

910 Pa3HOBUIHOCTb ayAUTOPCKUX 3aHgTui. OHU npeaHa3HAuUCHbI I
CUCTCMAaTHU3alluu, yTJIY6J'IeHI/I$I " 3aKpCIUICHUA TTOJTYYCHHBIX 3HaHUH T10
HpOﬁI[eHHLIM TEMaM. HpI/I AKTUBHOM Y4YaCTHU B XOH€ IMPAKTHUYCCKOTO
(CCMI/IHapCKOFO) 3aHATUA CTYACHT HpI/IO6peTaCT HaBBbIKH
IMMPAKTHYCCKOI'0 TPUMCHCHUS HMEIOIIEHCs I/IH(I)OpMaI_II/II/I, pa3BuUBaAcCT
JINYHOCTHBIE KaueCTBA W MOBBIIIAET CBOU HHTCJ’IHGKTY&HBHHﬁ YPOBCHbD.
KpOMC TOTO, IPAKTUYCCKUEC 3aHATHUS ABJISIFOTCA HEOTHEMJIEMOM YacThIO
OGy‘-ICHI/IH 6y,£[y1]_II/IX CIICUAIMCTOB, IMOCKOJIBKY ITO3BOJIAKOT IMOJYYUTH
0a30BbIi TeOpeTI/I‘-ICCKI/Iﬁ OIIBIT, HE3aMEHHUMBIM I OCYIICCTBJICHHUA
HpO(peCCHOHaHLHOﬁ JIeSITeIbHOCTH B JaIbHEHIIIEM.

IIncbMeHHbBIE

3HaKOMCTBO C OCHOBHOU U JONOJHUTEIbHOMN HHTepaTypOﬁ, BKJIrO4as
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JAOMAIllHMEe  3aJaHusl | CIPABOYHBIC U3AHUS, 3apyOSIKHBIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
(KOHCIEKT) MOJIOXKEHUM, TEPMHUHOB, CBEACHHH, TPEOYIOMIUX 3allOMUHAHUS U
SIBJISIOIIMXCSL  OCHOBOTNOJararmomumu B 310l Teme. CocraBiieHue
KOHCIIEKTOB 110 IIPOYUTAHHBIM JIMTEPATYPHBIM UCTOYHUKAM H JIP.

[Ipy noxaroTtoBke K 3aHATUI0O HEOOXOIMMO OPHUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIIMI, PEKOMEHIYEMYIO JINTEPaTypy.

[To xaxno# U3 TeM I CaMOCTOSATEIILHOIO U3Y4E€HUS, IPUBEICHHBIX B
paboueil mporpamme, cieAyeT cHayajda MPOYUTATh PEKOMEH/I0OBAaHHYIO
JAUTEpaTypy U NpU HEOOXOJAUMOCTH COCTABUTh KpPAaTKUW KOHCIIEKT
OCHOBHBIX  TIOJIO)KEHUH,  TEPMHHOB,  CBEICHHU,  TpPeOYIOMINX
3allOMMHAHUS U ABIIIOIIMAXCS OCHOBOIIOJIATalOLIUMU B 9TOU TEME.

Jns  pacmpeHuss 3HaHUM 1O  JUCHMUIUIMHE  PEKOMEHIYETCS
HCIIOJb30BaTh MIHTEpHET-PECYPCHI:

MPOBOJUTH TOUCK B PAa3IMYHBIX CHUCTEMaX, TaKuUX Kak oOmue
TOMCKOBBIE CHUCTEeMBI: www.yandex.ru, www.google.ru, a TaKxe
CIIELMAJIbHBIE [IOUCKOBBIE CHUCTEMBI:

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

IMoaroroBka " Pedepar, xak hopma 0OydeHHS CTYIEHTOB — 3TO KpAaTKUH 0030
3amuTa pedepara MaKCUMaJbHOTO KOJIMYECTBA JOCTYMHBIX MyOJIMKAIHMi MO 3aJaHHOMN
TeMe, C AIIEMEHTaMH COIOCTABUTEIIFHOTO aHAJIN3a JIAHHBIX MaTEePHAJIOB
Y C TIOCJICTYFOIIIMMH BBIBOIAMH.

I[Ipu  mpoBemenun  o030pa  JOKHA  HPOBOAUTHCA U
uccheaoBaTeNbckass paboTa, HO O0O0BEM €€ OrpaHHYeH, TaK Kak
AQHAIM3UPYIOTCS YK€ CJeNaHHble TNPEeAbIAYIIMMH HCCIIeI0BaTEISIMU
BBIBO/JIBI M B CBSI3M C HEOOJIBIIMM 00HEMOM JTaHHOH (hOPMBI pabOTHI.
Kpurepuu onenku pedepara:

Pedepar cooTBeTCTBYyeT MpemAsIOKEHHON TeMe, WMEET BCTYIUICHHE,
OCHOBHYIO YacTh M 3aKitoueHue — 2 0.

Tema  packpeiTa  MOJIHOCTBIO,  CTYAEHT  MPOJEMOHCTPUPOBAI
CIIOCOOHOCTh aHAJM3UPOBATh pa3Hble TOYKU 3pPEHUS, OTBeYal Ha
3aJlaHHBIE BOIIPOCHI — 3 0.

MakcumanbHOE KOJIMYECTBO OAJIIIOB — 5.

3auér (ycTHBII) [ToaroroBka K 3a4€Ty CrOCOOCTBYET 3aKPEIICHUIO, YIITYOJIECHUIO
U 000011IeHNI0 3HAHUM, MOJTy4aeMbIX, B Ipolecce oOydeHus, a TaKkxKe
IIPUMEHEHHUIO UX K PEIICHUIO MPAKTHYECKUX 3a7a4d. ['0TOBACH K 3a4éry,
CTYICHT JIMKBUIMPYET HUMEIOIIHEcs MpoOenbl B 3HAHUAX, YriayOuser,
CUCTEMAaTU3UPYET U YHNOPSIOYMBAET CBOM 3HaHuA. Ha 3aué€rte cTyneHT
JEMOHCTPUPYET TO, YTO OH MPHOOpeNn B mpolecce OO0ydeHHs I10
KOHKPETHOU y4eOHOU AUCHUIIIHHE.

Ouenka oTBeTa Ha 3a4€re MPOBOAUTCS B COOTBETCTBUU C
[Tonoxennem o OamIbHO - PEHUTHHTOBOW CHUCTEME OLEHKUM 3HaHUN
crynerros COI'Y.

IIpumepHbIe 3aaHNs VIS IPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI
MPAKTUYECKOE (CEMUHAPCKOE) 3AHSATUE Nel: «XHMHYeCKHE 3JIE€MEHTbI
onocepbi».

1. Vuenne B.M.Bepuaackoro o Ouocdepe. PacmpocTpaHeHHOCTh (KJIApKH) XUMHUYECKHUX
3JIEMEHTOB B IIPUPOJE.
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XUMUYECKHUE TIEMEHTHI OHOChepHI.

OO0111rie YepThl KPYrOBOPOTA DIIEMEHTOB, MOCTYIUBIIMX B IIPHPOTY.

Makpo-, MUKPO- U yIbTPAMHKPOJICMEHTBI.

broreoxumudeckre MpOBHHIIMU. XUMUYECKHE AIEMEHTHI B reocdepe u ouocdepe.
XKuzHneHHO HEOOXOJMMBbIe (HE3aMCHUMBIC) 3JICMEHTHI. [[pUMECHBIC DJIEMEHTHI.

ok wN

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHE Ne 2: «Kuiaccupukanuss XUMHYECKHX
3JieMeHTOB. COOTHOIIEHHEe XUMHUYECKOr0 COCTABA KUBBIX OPraHM3MOB M OKPYKAKOLIEH
cpeab».

1. OOmas xapakTepUCTUKA S-IJIEMEHTOB U UX COCTUHEHUH.

2. OOmras xapaKTepUCTHKA P- JIEMEHTOB U X COCTUHCHHM.

3. Oo6mas xapakTepucTika d-2JIeMEHTOB U UX COCTUHEHUH.

NMNPAKTHYECKOE (CEMUHAPCKOE) 3AHSTHE Ne 3: «PacnpocTpaHeHHOCTH
XHMHYECKHX 3JIEMEHTOB B IIPHPOAE».

1. buonorunyeckas poJib SIEMEHTOB B 3aBUCUMOCTH OT TOJIOKEHHs B [leprnoanueckoi cucreme
anemenToB J[.M1.Menneneena.

2. 3aKOHOMEPHOCTH paclpeeieHusi OWOTEHHBIX DJIEMEHTOB 1o s-, p-, d-, f-O1oxam
nepuoanueckoit cucremsl /.M. Mennaeneena.

3. Tonorpadus BaxxHeHux OMOreHHBIX TIEMEHTOB B OpraHU3Me UeIOBeKa.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 4: «S-DueMeHThl [A rpynmbl.
XuMHYeCKHEe CBOMCTBA, OHMOJIOrHYeCKAasi POJib W TNPUMEHEHHE HX COeJMHEeHUil B
MeIUIIHE.

1. Bopopoa. ®usznueckrne 1 XUMAYECKUE CBOMCTBA.

2. Bopa xak BaxHeHIIIee coeTuHEeHNEe BOA0POoa, e¢ (GU3NIECKUe U XUMUIECKHUE CBOMCTBA.

3. AKBaKOMIUIEKCHI U KPUCTAJUIOTHAPATHI.

4, JlucTWiUIMpOBAaHHAs W amUpOreHHas BOJa, IOJYYCHHE M TMPUMCHCHHE B XUMUH,
MEIULIMHE.
[IpupoaHbIe 1 MUHEPAIBHBIE BOJIBI.
S-anmeMeHThl [A rpynmbel — Metaiibl. MoHOGOPH M KX PoJib B MEMOpaHHOM TIEpPEHOCE
KaJIusl ¥ HATPUs.

oo

NPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 5: «S-JiaemenTsl |IA rpynmbl.
XuMHUYeCKHEe CBOICTBAa, OHOJIOTHYeCKAsi POJb W TNPUMEHEHHE HX COeJMHeHUil B
MeIMIHEe>.

1. Buosmoruueckas POJIb S-2JICMCHTOB-MCTAJIJIOB B MUHCPAJIbHOM OanaHce OopraHusma.

2 MaKpo- n MI/IKpO-S-BﬂeMeHTBI. HOCTYHHGHI/IG 9JICMCHTOB B OPraHu3M C BO):[Oﬁ.

3. Honsl MECJI0OYHBIX U MICIIOYHO3CMCEIbHBIX MECTAIJIOB KAaK KOMHJ’IGKCOO6pa3OBaTeJ'II/I.

4, XKectkocThb BOIbI, CIMHHULIBI €€ U3MCPCHUS, NIPCACIIbI, BJIMAHUC Ha XKUBBIC OPIraHU3MBI U
MPOTCKAHUC peaKHI/Iﬁ B BOJHBIX paCcTBOpPaX, MCTOAbI YCTPAHCHUS KECTKOCTH.

5. CoeauHeHus KajibliUsl B KOCTHOW TKaHU, CXOACTBO MOHOB KajJbLUS U CTPOHIIHUSA,
n3zomopdHoe 3amereHue (mpoodiema crponius-90).

NPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 6: «p- Juementbl IITA rpynmsi.
XumMuyeckue CBOICTBA, OMoOJIOTMYecKasi PoJib M IPUMEHeHHe WX COeJWHEHUl B
MeJHLHHe».
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o

Bop. bopubrit aHruapua u 0opHas KHCIOTa, paBHOBECHE B BOJHOM pacTBope. Terpabopar
HaTpusi. DUl OOPHOI KHCIOTHL

Buonornyeckas posb 60pa. AHTHCENTUYECKHE CBOWCTBA OOPHOW KHUCIOTHI M €€ COJICH.
Amomunuii. O6mas xapaktepuctuka. [IpocTtoe BEemecTBO U €ro XUMHUYECKasi aKTUBHOCTb.
Pa3HoBuHOCTH OKCHa antoMuHus. [I[puMeHeHre B METUIIMHE.

AmdoTepHOCTh THApPOKCHAA. AOMUHATHL. VIOH amOMUHES KaK KOMIUIEKCOOOpa30BaTeb.
be3BoaHbIe conu adrOMUHUSA U KpUcTaioruaparsl. OcodeHHocTH cTpoeHus. KBacipl.
OU3NKO-XUMHUYECKUE OCHOBBI IPUMEHEHUS aTIOMUHUS U €r0 COSAMHEHUN B MEAULINHE.

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSATHE Ne 7: «p-Daementbl IVA (¥Yriaepon,
KPeMHHUIi, CBUHEL).

1.

OO6mras xapakTepucTuka rpymnibl. OU3NUecKrue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
VYrieposa. AKTUBUPOBaHHBIN yroub Kak ajgcopOeHt. Coenunenus yriaepoaa (11). Coenunenus
yraepoaa (IV). Oxcun yrnepona (IV), crepeoxumuss ¥ mpupojaa CBSI3U, PaBHOBECHS B
BOJIHOM pacTBOpe. YTOJbHas KHUCIOTa, KapOOHATHI W THAPOKAPOOHATHI, THAPOIH3 H
TepMOXUMHUecKoe pasnoxeHue. CoelvHeHUs yriepoja ¢ TaJlOreHaMH M Cepoil.
UeThipexxnopucThiit yriepo, ¢ocreH, GpeoHsl, cepoyriepoa u Tuokapoonartsl. [{luanarer u
THOIMaHaThl. DU3NYECKUE U XUMUYECKUE CBOMCTBA, IPUMECHEHHE.

buomorndeckas ponb yriaepoma. XWMHYECKHE OCHOBBI HCIIOJB30BAHHS HEOPTAHHMUECKHUX
COEIMHEHUH YIJIepoia B MEIUIIVHE.

Kpemuuii. O0mas xapakrepuctuka. OCHOBHOE OTJIMYME OT Yriepoja: OTCYTCTBHE MU-CBSI3U
B coenuHeHusx. Cununuasl. CoeMHEHHs C BOJOPOJIOM (CHIIaHBI), OKUCICHUE W THIPOIIU3.
Oxkcun kpemuust (1V). Cwmkarens. KpemneBas kucinora. Cuiukatel. PactBopumocts u
ruaposius. Mcnonp3oBaHue B MEIUIIMHE COETUHEHUH KPEMHUSL.

DOneMeHThl MOATpyMIbl repmanus. OOmas XapakTepucThKa. YCTOWYHMBOCTH BOJIOPOIHBIX
COEIUHEHU. Ceunen. Oxcuapl. Oxcupn cBuHna (IV) Kak CHIBHBIA OKHCIUTENb.
AMdoTtepHOCTh THAPOKCUIOB. PacTBOpuMEbIE M HEpPACTBOPUMBIE COJIM OJioBa M cBuHIA. OB
peakuuu B pacTBOopax. XMMHU3M TOKCHYECKOTO JEHCTBUS COeNUHEHUI cBUHIA. [[pumenenne
B MEIMIIMHE CBUHEICoAepkammux npenaparos (csunIna (1) anerar, ceunna (11) oxcu).

NMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 8-9: «p-JJieMeHThl VA rpynmnbl
(Azor, ¢ochop). XumMuyeckue CBOWCTBA, OMOIOrHMYeCKasi POJb M NPUMEHEHHE HX
COeIMHEHUI B MeIULINHE».

1.

p—Onementsl V rpymnnbel. OOmias XapakTepucTUKa Tpynnbl. A30T, ¢Gochop, MBIIIBIK B
OopraHusMe, UX OMOJIOruyecKast poJib.

A3zot. OOmas xapakTepucTuka. MHOroobpasue COEAMHEHUI C Pa3IMYHBIMU CTENEHAMHU
okucieHust azota. CoelMHEHHs C OTPULATENbHBIMU CTENEHSAMHU OKUCIeHus. Hutpunisl.
Ammuak, KO u OB xapakrepucTtuka, peakiuu 3amenieHus. AMupl. AMmuakatsl. CBOHCTBa
aMHHOKUCIIOT KaK IMPOU3BOJHBIX aMMuaKka. FMIoH aMMOHMSI U €r0 COJIM, KUCJIOTHbIE CBOWCTBA,
TEPMUYECKOE pa3JIoKeHUe.

CoenuHeHus a3oTa B MOJOXKHUTENbHBIX CTeneHsAX okucieHus. Oxcunapl. Crepeoxumus U
npupoja cBsa3u. Crioco6sl noxydenus. KO n OB cBoiicTBa. A30THCTast KMCIOTA U HUTPUTHI.
KO u OB cBoilictBa. A3otHas kucinora u HutpaTtsel. KO 1 OB xapakrepucruka.

[loHsiTHe O XMMMYECKMX OCHOBaX NHPHUMEHEHHsS B MEIUIIMHE aMMHaKa, 3aKHUCH a30Ta,
HUTPUTA U HUTpATa HaTPHsL.

®ocdop. OOmas xapakTepucTuka. AJsoTpornuyeckue Moaudpukanuu Qocdopa, ux
XUMudeckass akTuBHOCTb. Docouapl. Dochun. CpaBHEHHE C COOTBETCTBYIOIIUMU
COEJIMHEHUSIMH a30Ta.

Coenunenus ¢ocdopa B MOJOKUTEIBHBIX CTENEHAX OKHUCIeHUsA. OKCHIIBL: CTEPEOXUMUS U
npupoja CBsI3M, B3auUMOJAEHCTBHME C Bojo U coupramu. PocdopHoBaTHcTass
(runodocdopucras) u pochopuctast KucnotTel, crpoenre monekyina, KO u OB coiicTsa.
Hudocdopnas (nupodocdopnas) kuciora. M3omonu- u rerepononudochopHbie KHUCIOTHL

26



MertadochopHble KHCIOTHI, CpaBHEHHE C a30THOW KucioToil. IIpomsBonmubie ¢ochopHO
KHCJIOTHI B JKUBBIX OpraHuimax.

NPAKTUYECKOE (CEMMHAPCKOE) 3AHSITUE Ne 10-11: «p-DiaemeHThl VIA rpynnbi
(Kucaopoa, cepa). XuMu4yecKkue CBOWCTBA, OMOJIOrHYEeCKasi PoJib U NPUMEHEHHE HMX
coeJUHEHUI B MeIUI[UHE).

1.

Kucnopon. OOmas xapakrepuctuka. Ponp Kucimopoma Kak OJHOTO W3 Hambolee
pacnpoCTpPaHEHHBIX 3JEMEHTOB WU COCTAaBHOM 4YacTH OOJBIIMHCTBA HEOPraHUYECKUX
coenquHeHU. OcoOEHHOCTH  3JEKTPOHHOM  CTPYKTYpPbl  MOJIEKYJBbl  KHCIOPOJA.
XuMuyeckass akTUBHOCTb Kuciopoga. Monekyna Oz B KadecTBe JIMTaHJa B
okcuremoryioonne. O30H, CTEPEOXUMHUS U NpUpoJa cBsizeld. XUMHUECKas aKTUBHOCTh B
CpaBHEHHUU C KHCIOPOJAOM (peakius ¢ pacTBopamu uoauaoB). Kiaccuduxarus
KHCJIOPO/IHBIX COEAMHEHUH U UX 00IIKe CBOICTBA (B TOM 4HCIlie OMHAPHBIE COEAMHEHNUS:
CYNEPOKCH/Ibl (TUIIEPOKCUIbI, HAATIEPOKCH/IBI ), IEPOKCUbI, OKCHUJIbI, O30HU/IBI).

[lepokcun Bomopoma H202, ero KO um OB xapakrtepucTuka, IpUMEHEHHE B
MemunuHe. CoeauHeHus kuciaopojga c ¢ropom. buonoruueckas poib KUCIOPOAA.
XUMUYECKHE OCHOBBI TPHUMEHEHHUS KHCIOpOoJa U 030Ha, a TaKKe COEJUHEHHUH
KHCIIOpO/1a B MEUIIMHE.

Cepa. O6mras xapaktepuctuka. CoeqMHEHUSI CEPhl B OTPHIIATEIIBHBIX CTETICHIX
okucnenusa. Cepoomopon, ero KO u OB coiictBa. Cynbduasl MeETaIOB H
HEMETAIIJIOB, UX PACTBOPUMOCTH B BOJIE U THIPOJIU3.

Coenunenus cepsl (IV): okcnn, X10pua, XJIOPUCTHIM THOHWII, CEPHUCTAs KUCIIOTA,
cynbdutsl 1 ruapocyabdutel. Ux KO u OB cpoiicTsa.

Coenunenus cepsi(VI): OKCH]I, rexkcadropun, CyIb(HOHUITXIIOPH]I,
CynpypHIIXJIOpHl, CepHas KUCIOTa W ee mnpou3BogHbie — cynbdarel, KO u OB
cBoiicTBa. buonornueckas poyib cepbl (Cyab(prufpuiabHble TPYNNbl U AUCYIb(UIHBIE
MOCTHKH B Oenkax). XHMHYECKHE OCHOBBI NMPHUMEHEHUS CEphl M €€ COCIMHEHUN B
MEUIINHE.

MNPAKTHYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 12: «p-Daementbl VIIA

rpynnbl (rajorenbl). XvUMHYECKHe CBOHCTBa, OHOJOrMYecKass PoJb M

NpUMEHEHHEe UX COCAMHEHUN B MeIULIMHE).

1. p—Onementsl VII rpynner (rajgorensr). O6mas xapakTepucThka rpynmnbl. OcoObie
cBoiicTBa (TOopa Kak HauOoJiee HSICKTPOOTPUIIATEIBHOTO JiieMeHTa. [IpocThie
BEIIIECTBA, X XUMHUYECKasi aKTUBHOCTb.

2. CoenuHeHus rajoreHoB ¢ BogopoaoM. PactBopumocts B Boae; KO u OB cBoiicTBa.
HoHHBIC U KOBAJICHTHBIC TAJIH]IbI, UX OTHOLICHHUE K JACUCTBUIO BOJbI, OKHCIUTEICH U
BOCCTAHOBHTEJICH. ["aJIOTeHNI—MOHBI KaK JIMTAH]Ibl B KOMILICKCHBIX COCTUHCHUSX.

3. TanoreHsl B MOJIOKUTEIBHBIX CTENEHSIX OKHCICHUs. COCIMHEHUS ¢ KUCIOPOJOM U
Ipyr ¢ apyrom. B3auMopelCTBHE TaJOre€HOB C BOJOW W BOJHBIMU PacTBOPAMHU
nienoueil. KuciopoHele KHUCIOTHI XJIOpa W HMX COJIM, CTEPEOXMMHS W MPHUPOJA
CBsi3eH, YCTOHYMBOCTh B CBOOOJHOM COCTOSIHUU U B pacTBopax, u3menenne KO u OB
CBOMCTB B 3aBHCUMOCTH OT CTENEHU OKHUCIIEHMs TajioreHa. XJIOpHas H3BECTb,
XJIOpaThl, OpoMaThl U HOJMaThl M WX CBOIcTBa. buonoruyeckas ponb ¢GrTopa, Xjopa,
Opoma u Hoa.

4. TlonstHe o0 XUMH3Me OaKTEpUIMIHOTO NeicTBUA Xjopa M Hona. IlpumeHenue B
MEIULMHE, CAHUTApUU XJIOPHOW M3BECTH, XJIOPHOW BOJBI, IMpPEnapaToB aKTHBHOTO
Xjiopa, HoJa, a TakKe COJSHOM KHUCIOTHI, (TOPHIOB, XJIOPHIOB, OpPOMUAOB U
MNOOUI0B.
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MPAKTUYECKOE (CEMUHAPCKOE) 3AHATHE Ne 13-14: «d-Daementsl IB u IIB rpymm.
XuMuyeckue CBOiCTBA, OMOOrMYecKasi PoJib U INMPHUMEHEHHEe HMX COeJUHEHUH B
MeIUIHHEe>.

1.

OOmast  xapakrepuctuka d-3JeMeHTOB  (TIEPEXOJHBIX  DJEMEHTOB).  XapaKTepHbIE
ocobeHHOCTH d-AIIEMEHTOB: TIEPEMEHHBIE CTETICHH OKHCICHHS, 00pa3oBaHHE KOMIUIEKCOB.
Bropuunas mnepuoanyHocTh B ceMelcTBax d-anemeHTOB. JIaHTaHOMJHOE CXKaThe |
MOBBIIIEHHOE ¢X0CTBO d-3nemenToB V u VI neproos.

d-Dnementsl | rpynmnel. Coemunenust meau(l) u memu (I1), ux KO u OB xapakrepucruka,
COCcOOHOCTh K  KOMIUIeKcooOpazoBaHuio. KomruiekcHbie coemamnenus wmeman (1) ¢
aMMHAKOM, aMHUHOKHCIOTAMH, MHOTOAaTOMHBIMH chupTaMd. KOMIUIEKCHBIH —XapakTep
MeAbCcoIepKaMX (EepMEHTOB W XHMH3M HX JICHCTBUS B METaOOJIMYECKUX PEaKIIHIX.
[Tpupona okpacku coeAMHEHUI Mei. XUMUYEeCKHEe OCHOBBI IPUMEHEHHUST COSTMHEHUI Men
B MEIMIIMHE.

Coenmunenns cepedpa, ux KO u OB xapakrepuctnku (OaKkTepuIIUIHBIE CBOWCTBA MOHA
cepebpa). CriocoOOHOCTh K KOMIUIEKCOOOPa30BaHUIO0, KOMIUIEKCHBIE COCIMHEHHs cepedpa C
raJloTeHuIaMi, aMMHaKkoM, THoCyinb(aramMu. XHWMHUYECKHE€ OCHOBBI IPUMEHECHHUS
COeIMHEHUH cepeldpa B KauecTBe JIeUEOHBIX MpernapaToB.

3omnoto. Coequnrenus 30a0t1a(l) u 30mo0ta (111), mx KO u OB xapakrepucTrka, clmocoOHOCTh K
KOMILJIEKCOOOpa30BaHN0. XHUMUYECKHE OCHOBBI NPUMEHEHHS B MEAMIIMHE 30J0Ta M €ro
COEIUHEHU.

O6mrass xapakrepuctuka |1-B rpymmer. [{uak. OOmas xapakTepucThKa, XAMHYECKas
aKTUBHOCTH Tmpoctoro BemecTBa; KO wm OB xapakrepucThka COCIWHEHUH IIMHKA.
KommutekcHbie coennHenns nuHka. KoMriekcHast mpupo/ia MUHKCoIepKanux (pepMeHToB 1
XUMH3M UX JeHCTBUS. XUMUYECKHUE OCHOBBI IPUMEHEHUS B METUIIMHE COCTMHEHUH IIMHKA.
Pryre. OOmas xapakTepucThka, OTJIMUMUTEIbHBIE OT IIMHKA W KaaMUS CBOMWCTBA:
MOHIKEHHAs XMMHMYECKass aKTHBHOCTh MPOCTOrO BEUIECTBA, KOBAJEHTHOCTh OOpa3yeMbIX
CBs3€M C MSTKMMHU JIMTaHAaMU, 0Opa3oBaHUE CBSI3U MEXAy aroMaMu pTyTu. OKHcleHue
prytu cepoit u a3zoTHou kuciorod. Coemunenust prytu(l) m pryru (II), mx KO u OB
XapaKTepHUCTHKA.

XUMHU3M TOKCHYECKOTO ACWCTBUSI COCNMHEHUI KaaMusi M PTYTH. XHUMHYECKHE OCHOBBI
MIPUMEHEHUSI COEIMHEHUIN PTYTU B MEUIIMHE.

IPAKTUYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 15-16: «d-Daementsr VIB (Xpom) u
VIIB (Mapranen) rpynn. XuMu4ecKue CBOiicTBa, 0MOJIOrHYecKasi poJib U MIPUMeHeHue
UX COeIUHEHUI B MeIUIIHHEY.

1.

d-Dnementsl VI rpymmnel. OOIIas xapakTepucTuka rpymnmbl. Xpom. OOIas XxapaKTepucTHKa.
IIpocroe  BemiectBO M €ro  XUMH4YECKas  aKTUBHOCTb, CHOCOOHOCTH K
KoMILIeKcooOpazoBanuo. CoelMHEHUs XpOMa B Pa3MUYHBIX CTEMEHSAX okucieHus. Oouiue
3akoHoMepHocTH KO u OB cBoiicTB coeauHeHuit d-31eMeHTOB MPH MEpexojie OT HU3IINX
CTETeHEeW OKUCIICHHS K BBICIIMM Ha IPUMEpe COSTMHEHHM Xpoma.

Monubnen u Boab(dpam, 00IIas XapaKTEPUCTHKA, CIIOCOOHOCTh K 00pa30BaHHUIO U30IOJIH- U
TeTePONOINKUCIOT; CPaBHUTENbHAS OKHUCIUTEIbHO-BOCCTAHOBUTENbHASI XapaKTEPUCTUKA
coeMHeHUI MoIbIeHa U BOJTb(paMa MO0 OTHOIICHUIO K COEAMHEHUSIM XpoMa.
buonoruueckoe 3nauenue d-snemeHtoB VI rpymnmbl. XUMHUYECKHE€ OCHOBBI MPUMEHEHUS
coeMHeHUI XxpoMa, MonrbIeHa 1 BoJb(hpama.

Oo6mas xapaktepuctuka VIIB rpynmel. Mapranen. O6mas xapakTepucThka. XUMHUYECKast
aKTUBHOCTH MPOCTOro BemecTBa. CocCOOHOCTh K KOMIUIEKCOOOPa30BaHHUIO.

Coenunenus maprania B crenesx okuciaenus (11, 1V, V1),

Coenunenus mapranua (VII): okcun, mapranmosas kuciorta, nepmanranatel, KO u OB
CBOMCTBa, MPOIYKTHl BOCCTAHOBJICHHS MEPMAHTAaHATOB MpPH pPa3IMYHBIX 3Ha4eHHUsX pH,
OKHCJICHHE OPraHUYeCKHX COCAMHEHUU, TEPMHUYECKOE pa3iokeHHe. XUMHUECKHE OCHOBBI
MIPUMEHEHHMsI Kallis IEpMaHraHaTa U €ro pacTBOpa Kak aHTUCENTHYECKOT'0 CPEACTBA.
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MNPAKTUYECKOE (CEMHMHAPCKOE) 3AHATHUE Ne 17 «d-Daementsi VIIIB
rpynnsl. XuMHu4ecKne CBOMCTBAa, 0M0JIOTHYeCKasi POJib U NPUMEHeHHe UX COeMHEeHUH
B MeJMLHHEe».

Oo6mas xapakrtepuctuka VI rpynmner TIC. [lenenne d-—snementoB VI rpymmer Ha
AJIEMEHTHI CEMENCTBA JKeJle3a U IUIATHHOBBIE METaJLIbI.

OO61ast xapakTepuCTHKa SJIEMEHTOB CEMENCTBA JKeJe3a.

XKemezo.  Xumuueckass ~ aKTHBHOCTb  TPOCTOTO  BEMIECTBA,  CHOCOOHOCTH K
KOMILJIEKCOOOPa30BaHHUIO.

Coenunenns xene3a (II) u sxenesa (lll): KO m OB xapakrepuctuka, CIOCOOHOCTH K
KOMILJIEKcooOpazoBanuto. ['eMornoOuH u xkenezoconepikauiue (QepMeHThbl, XUMHUYEcKas
cyuiHocTh ux neictsus. JKeneso (VI). deppatsl, nosydyeHHE U OKUCIUTEIbHBIE CBOMCTBA.
XUMHYECKHE OCHOBBI TPUMEHEHHUS Kelle3a U HKeJIe30CoIepKalliX MPernapaToB B MEJUIIMHE.
KobGanbT 1 HuKenb. XuMHUECKass aKTUBHOCTb IPOCTHIX BELIECTB B CPABHEHUU C HKEIIE30M.
Coenunenus kodanbta (II) m xobanbra (l1), Hukens (II); KO u OB xapakrepucTHKa,
CIOCOOHOCTh K KOMILIEKcooOpa3oBaHuto. Hukenb U  KoOOaJbT Kak MHMKpPO3JIEMEHTHI.
XUMHUYECKHE OCHOBBI MPUMEHEHHUS COeIMHEHNI K0OanbTa U HUKENS B METUIIUHE.

IPAKTUYECKOE (CEMHUHAPCKOE) 3AHATHUE Ne 18: «Tokcukonoruyeckue u
IKOJIOTMYECKHE ACTEKThI 1efiCTBUA HEOPraHNYEeCKHUX BelleCTB».

1. O6I]_[I/Ie MMpEACTAaBJICHUA O TOKCUKOJOTHHN XUMHUYCCKHUX BCIICCTB.

2. Ilytn mocTyruieHHsl HEOPraHMYECKNX BEUIECTB U UX PACIPENEICHNAE B HEM.

3. ITIpuHIUIIBI OIIEHKU TOKCUYHOCTH HEOPTaHMUECKHUX BEIIECTB.

4. DOUBUKO-XUMHYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB U UX TOKCHYHOCTD.

5. DKoJIOTHYECKHE aCHeKThl JCHCTBUS HEOPraHMYECKHUX BeIIECTB: aTMmocdepa, ruapocdepa,
nutocdepa.

6. CBs3b dHIEMHUYECKHUX 3a00JI€BaHUNA C 0COOEHHOCTIMU OMOTEOXMMHYECKUX TIPOBUHITHI.

Ounenka Kpurepuii oieHKu yCTHOI0 M IMCbMEHHOI0 OTBETA

(6as11b1) HA NPAKTUY€CKOM 3aHITHH

2,0 CognepkaHre OTBETAa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, IOJHOCTHIO
packpeiTa B OTBETE TeMa, OTBET CTPYKTYpHpPOBaH, JaHbl IPaBUJIbHBIC
apryMEHTHPOBAHHBIE OTBETHl HA YTOYHSIONIME BOMPOCHI, JIEMOHCTPUPYETCS
BBICOKHI YPOBEHb YJacTHS B TUCKYCCHH.

1,5 CogmepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOTMPOCY, IOJHOCTBIO
packpbiTa B OTBETE€ TE€Ma, JIaHbl MpPaBUIIbHBIC, APTYMEHTUPOBAHHbIC OTBETHI HA
YTOYHSIOIIME BOIMPOCHl, HO HMMEIOTCS HETOYHOCTH, TMPU OSTOM  OTBET
HECTPYKTYPUPOBAH U JEMOHCTPUPYETCS CPEIHHUI YPOBEHb Y4acCTHsI B IUCKYCCHH.

1,0 CogepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOMPOCY, HO MpPU IOJHOM
PacCKphITUM TEMBl HWMEIOTCS HETOYHOCTH, JIaHBl IpaBHJbHBIE, HO HE
apryMEHTHPOBAHHBIE OTBETHI Ha YTOYHSIOUIME BOMPOCHL, JIEMOHCTPHUPYETCS
HU3KUH ypOBEHb y4acTHUs B JUCKYCCHUU, OTBET HECTPYKTYpPHUPOBaH, WH(OpMaLus
TPYAHA JUISI BOCTIPUSITHSL.

0,5 CogepxaHuie OTBETa COOTBETCTBYET OCBEIIA€MOMY BOMPOCY, HO TPU TOJTHOM
PACKpBITUU TEMbl HMEIOTCS HETOYHOCTH, JEMOHCTpPHUpYeTcs ciaboe BIaJeHHE
KaTeropuaibHBIM alapaTtoM, JaHbl MpaBUIbHbIE, HO HE apryMEHTHPOBAHHBIC
OTBETHl HAa YTOYHSIIOIIME BOMPOCHL, ydacThe B JHCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HH(GOPMAIIUs TPYIHA AT BOCIPHUSITHS.
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KpnTeplm OCHUBAHHUA CTYACHTA 3a NOATOTOBKY MYJIbTUMEIHA TMPE3CHTAIUN

Kpur 4 3 2 1
epuu
/6ana
bl
Yerko ChopmynmupoBana ChopmynmupoBana He
chopMmynupoBaHa 1enb u TeMa | 1eJib u TeMa | copMylIupoBaHa
< |LeNb M PpacKpwITa | HCCIECIOBAHMUSL. MCCIIeI0BaHUSI. 11313 u TeMa
= | Tema uccnenoBanus. | YactuaHo Conepxxanue UCCIIeI0BaHUSI.
g B xpartkoii ¢dopme | m3noxxeHa [OJIHOCTBIO He | [IpoGiema HE
8 | nana moJtHast | “HMOpMAIHS 0 | PacKpHITO. perieHa.
Oé uHpopmanus no | reme uccienosanus | Unpopmanus  mo
© | TeMe WCCIENOBAHHs | M JaH OTBET HA | TEME HCCIIETOBAHHS
z W JaH OTBET Ha | MPOOJIEMHBIN HeroyHa. [Ipobrnema
é MpOOIeMHBII BOIIPOC. Hansl | 10 KOHIIa HE
& | Bompoc. JlaHbI | CCBUIKH Ha | pemieHa. He pganbl
S | ccpumkn Ha | UCTIOJIb3yeMbIe CCBIIKA Ha
HCIIOJIb3YEeMbIE pecypchl. UCIIOJIb3YeMbIe
pecypchl. pecypchl.
CoOimronaercst CoOumronaercst He coomromaercs | He coOromaercsa
eTMHBIN CTHJIb | €IUHBIN CTHJIb | €TUHBIN CTUJIb | CTHJIb O(OPMIICHUSI.
ohopMIICHHSL. ohopmIICHHSL. ohopMIICHHSL. Crnaiigel TIpOCTHI B
§ [Ipe3enTanus Cmaitapl mpoctsl B | Cnaliipl POCTHI B | HOHUMAHUH.
5 | xpacounas U | TOHUMAaHHU. MOHUMAaHHU.
% WHTEpEeCHasl. Hcnons3yroTcs Dddexto u GHoH HE
Q8 | Ucnonszyrores HEKOTOpHBIE UCIIOJIb3YETCS.
E 3 dexTsI s dexTr u doH.
£ | ammmarmu,  dom,
<
9 | pororpadumu. B
N | npe3eHTaluu
MIPUCYTCTBYIOT
aBTOPCKHE HAXOKH.
ABTOD xopouio | ABTOp BiIasieeT | ABTOp He mnokazan | [IpencraBiieHsl
BIIAJIeeT MaTepuaIoM M0 | KOMIETEHTHOCTH B | UCKaXXCHHbBIC
~ | MaTepuaaom Mo | TeMe HCCle0BaHus, | IPEICTaBICHUH JaHHbIE
= | TeMe uccnenoBaHus. | HO HE CMOT | IPE3CHTAIIHH.
g Hcnonb3yer 3aMHTEPECOBATH Hcnonb30BaHHbIE
9 | HAy4HYIO ayJIUTOPHUIO. bakTsI HE
% TEPMHHOJIOTHIO. Henocratouno BBI3BIBAIOT JIOBEPHSL.
o Ob6namaer UTUPYETCS Henocratouno
Z | HaBBIKAMH JauTepaTypa. UTUPYETCS
% | opaTopckoro JauTeparypa.
g uckyccrBa. IlomHO
S TOYHO
é’* LUTUPYETCS
WCIOJIb30BaHHAS
TuTeparypa
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IIpumepbI TeCTOBBIX 32IaHU VIS KOHTPOJISI 3HAHUIA, MOATOTOBKHU K PYOeKHBIM
aTTecTAlMUsIM.
1. MUKpO37€MEHTBI — 3TO 3JIEMEHTHI,
Ha JIOJIF0 KOTOPBIX PUXOIUTCS 96% Macchl ®KUBOTO BEIIECTBA, KOTOPBIE COCTABISIOT OCHOBY
HECYIIHMX TKaHEW, 00ecneunBaoT CBOMCTBA BCEHl Cpe/ibl OPraHu3Ma B LIEJIOM
coaepmaHI/Ie KOTOpI)IX B OpFaHI/ISMC HEBCIIUKO, HO UX 6I/IOJIOFI/I‘-I€CK3.$I pOJ'IB 3HAYUTCJIIbHA

2. dedunut propa BHI3BIBACT
DOHaeMuuecKkuii 300

Kapuec 3y6oB
OHJAEMHUYECKYIO [T0arpy

3. OT™MeThTe NpaBUIbHOE YTBEPXKIEHUE

ConeprkaHre MUKPO3JIEMEHTOB B OPraHU3MeE C BO3PAacTOM U3MEHSETCS

Coneprxanrie MUKPOIJIEMEHTOB B OPraHU3Me SIBIISICTCS TOCTOSTHHBIM TIOKa3aTeieM, He 3aBUCSIINM
OT BO3pacTa

4. KaKI/Ie nu3 Hepe'—II/ICJ'IeHHI)IX DJIEMECHTOB OTHOCATCA K MaKpOC)J'IeMeHTaM
C,O,H,N,P, S, Ca, Na, Mg
Mn, Cu, Zn, Co, Ni, I, F, Mo

5. KaKI/Ie nu3 Hepe'—II/ICJ'IeHHI)IX DJIEMCHTOB OTHOCATCA K MI/IKpOC)J'IeMeHTaM
C,0,H, N,P,S, Ca, Na, Mg
Mn, Cu, Zn, Co, Ni, I, F, Mo

6. B s)xuBOM opranusme npeobaaaaroT 6 snemeHnToB - Hemetawios: C, H, O, N, P, S, - ma nomro
KOTOPBIX npuxoauTcs 97,4% maccel BCEro opraHu3Ma. JTH 3JIEMEHTHI Ha3bIBAOTCS
OpranoreHaMu

MukpoaiemMeHTaMu

Y bTpaMuUKpO3IeMEHTaMU

7. K 6uoreHHpIM MeTaiuiaM (OroMeTasiaM) OTHOCST CIICIYIOIINE 3JIEMEHTHI
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. [locTtosiHHOE CyIIeCTBOBaHKE B TOIM MM HHON MECTHOCTH Kakoil-n6o 60JIe3HU — 3TO
ITannemus

OHAEMHUS

OnuneMus

9. ®u3mnonoruyeckoi cpeoil opraHu3Ma 4eaoBeKa sSBIseTCs
0,9%-ns1i1 pactBop KCl

0,9%-ns1ii pactBop CaClz

0,9%-ns1i1 pactBop NaCl

10. Beibepute npaBuiIbHOE yTBEPXKACHUE. A30T MPUCYTCTBYET B KHUBBIX OPraHU3MaXx B BUJIE:
PazH000pa3HbIX OpraHMYECKUX COECIMHEHUI: aMUHOKHCIIOT, TENTHJIOB, TyPUHOBBIX OCHOBAHUH 1
7p., a TaKKe B BUAe CBOOOTHOTO N2, MOCTYNAIOIIEro ¢ BABIXaeMbIM BO3IyXOM

AMMHaka

Hurtpuros

I'mppasuHa ¥ rugpokcuIaMuHa
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11. DreMeHTHI, COMEpIKAIIUECS B OPraHu3MaX B HU3KHX KOHIeHTparusx (menee 1072 %), unoraa
Ha3bIBAIOT

YapTpaMUKpOIIEMEHTAMHU

[Ipumecamu

MakposiieMmeHTaMu

MukpoaemMeHTaMu

12. B Bune NaCl xyop co3maet Gpu3noIOTHYECKYIO CpeAy OpraHu3Ma, MPUIeM I 9eI0BeKa 3TO
0,9% (0,154 monspuslit) pactBop NaCl

5% pactBop NaCl

10% pactop KCl

13. Noaua-uoHsl conepkarcst B opranu3me B kosmdectBe okosio 0,014 r, mpuuem 0,012 1, B
OCHOBHOM, B BHJI€ IPOU3BOTHOTO TUPO3UHA B

[IIuToBUIHOM XKene3e

CHuHHOM MO3re

Kenynounom coke

Ileuenu

14. HenoctaTok nojia B OpraHu3Me 4eoBeKa BbI3bIBAaET 3a00JIeBaHUE
['unotupeos

['uneptupeos

T'unonuaamMuro

['unornukemuto

15. Nonsl F iprcyTCcTBYIOT B OpraHu3Me B KOCTHOU U 3yOHOM TKaHSAX B BUJIE
docdara xamus

IMaapodocdara natpust

dTopanatura

16. Opranu3m 4enoBeka, Macca KOTOporo coctapiisieT 70 Kr, COAEPKUT TPUMEPHO
18 1 BoOnI
56 11 BOJBI
45 71 BOIbI

17.B OpraHnu3Me 4CJIOBCKa HMCHOTCA ABA OCHOBHBIX BHAA JKUAKOCTU C pa3HbBIM COCTaBOM
QJICKTPOJIMTOB, 4 UMCHHO

BHy’TpI/IKJ'ICTOLIHaH K1 BHCKIJICTOYHAsA

HapL[I/IaJ'ILHaH " HCIIapOouaJlbHasa

AKXTHBHAs U ITaCCHBHAas

18. Tepokcun Bogopoaa H202 (3%-ii pacTBOp) UCHOIB3yeTCsl KAK

Jle3uHduuupyroliee CpeaAcTBO IS IPOMBIBAHUH U MOJIOCKAHUM TP BOCTIAIUTENbHBIX 3200-
JIEBaHMUAX CIM3UCTBIX 000JI0UYEK (CTOMATHUTBI, AaHTUHBI), JUI JI€UYSHHs THOMHBIX PaH, OCTAHOBKU
HOCOBBIX KPOBOTEUEHH

[Ipenapart ass 1edeHus 3HAEMUYECKOro 300a

CnaburenpbHOE CPEeICTBO

CpencTBo A1 KymMpOBaHUs CEPAEUYHBIX apUTMUN

19. Momua Hatpus Nal; ucnons3yroT kak npenapar ioaa
IIPU SHIEMUYECKOM 300€
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IIPU COCTOSIHUSX, COITPOBOKIAIOLINXCS HAPYILIEHUEM 3JIEKTPOJUTHOIO OOMEHA B OpraHu3Me
B KQUeCTBE CJIAOUTEIBHOTO CPEACTBA

20. Momun kammst KI; mpUMEHSIOT KaK mpenapat Ho/1a py 3a00IeBaHUIX
[[IuTOBUIHOM KETE3BI

[Teuenn

KenynoyHO-KUIIEUHOTO TpaKTa

Cepana u cocynoB

21. Ilepmanranar kanusgs KMnOg4 ucnonb3yror kak

N3oToHNMUeCKHit pacTBOp

DU3MONOTUYECKUI PACTBOP

AHTHCENTHYECKOE CPEACTBO AJIs IPOMBIBAHMS PaH, MOJIOCKAHUS pTa U ropia

22. I30TOHUYECKUI paCTBOP UMEET KOHIICHTPAIIHIO
0,9 % NaCl

10% NacCl

0,09 % NacCl

23. I'unepToHNYECKHU pacTBOP UMEET KOHIIEHTPALUIO
0,9 % NaCl

10% NaCl

0,09 % NaCl

24. 'unepTOHUYECKUM Ha3bIBAETCS PACTBOP, OCMOTUUYECKOE AABJIEHUE KOTOPOTO
Belmie ocMOTHYECKOTO TaBICHUS B PACTUTENIBHBIX HIIN )KUBOTHBIX KJIETKaX U TKAHAX
Huxe ocMoTHUECKOTO 1aBIEHUS B PACTUTENBHBIX WIIN KUBOTHBIX KJIETKaX U TKAHAX
PaBHO 0cMOTHYECKOMY JaBJICHUIO B PACTUTENIbHBIX WJIM KUBOTHBIX KJIETKaX M TKaHIX

25. BonHbIi pacTBOp aMMuaka (THIpOKCHI aMMOHUS, HamaTeIpHbId cnupT) NH4OH; ucnonb3yercs
B kauecTBe HAPKOTUYECKOTO CPE/CTBA;

J51s B30y A€HUS TbIXaHUS U BbIBEICHUS OOJIBHBIX U3 0OMOPOYHOTO COCTOSHUS

B kauecTBe ci1abUTENBHOTO CPEACTBA

26. IIpenapatsl xkese3a (TIIFOKOHAT JKeJie3a, FTEMOCTUMYJIHH U JP.) UCIOJIb3YIOTCS IS JICUCHHS
KenezoneduuurHont aneMun

DHIEMHYECKOT0 300a

Bouiie3neil npIxarenbHbIX MyTel

27. PactBop runpokap6onara Harpuss NaHCO3 ucnonb3yercs asns
[ToHmxkeHus apTepraIbHOTO JIaBJICHUS

[ToHMKEHUS KUCTOTHOCTH KEITYT0YHOTO COKa

[ToBBIlIEHUS UMMYHUTETA

28. Monsl cepebpa 061anatoT

bakrepuruaHeM neicTBUEM

KaponoHmxaromum AecCTBUEM

CriocoOHOCTHIO TOHMXATh KUCIOTHOCTH JKEITYJA0YHOTO COKa

29. HenocraTok BUTaMuHa Cs OpraHru3Me 4CJIOBCKaA ITPUBOJUT K 3a00JIEBaHUIO

IMunra
Paxur
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bponxur

30. Henocrarok BuTamuHa D B opranusme uenoBeKka NPUBOIUT K 3a00JICBaHUIO

IMunra
Paxur

bponxur

3a4éT mo nucuunInHe «XHUMHA OMOTeHHBIX 3JIeMEeHTOB)»
3auér mo aucHUIUIMHE «XUMHS OMOTEHHBIX 3JE€MEHTOBY» MPOBOJUTCS B YCTHOH (hopme 1o

OuseraM, IpUMEpPHBIE BAPHAHTBHI KOTOPBIX MPENCTAaBIEeHBI HUXKe. buier comepkur 3 Bompoca: aBa
TEOpEeTUYEeCKUX (Kaxabld - 1mo S5 OamwioB) M oauH - npaktuueckuid (20 OGasos). Ilepeuens
TEOPETHUYECKMX BONPOCOB K 3a4€Ty TaKkKe IPEACTaBICH Ha CaiiTe NMCTAHIMOHHOTO OOYydYeHWS

cory

. HpI/IMepHBIC MPAKTUYCCKUC 3aJJaHUuA ounera MNpEaACTABJICHEI B BOIIPOCAX IMPAKTUYCCKUX

3aHATHUH, a TAKXKE B 33JJaHUAX JIJII CAMOCTOSITEILHOM PaOOTHI (JIOMAITHUE 3aJaHus).

Ha yctHom 3au€re cTymeHTam pa3pelieHo TMOJIb30BaThCs CTAaHIAAPTHBIMU CIPABOYHBIMU

tabnuuaMu (mepuoanyecKass cuctema xumuueckux osnemeHtoB (M. MenzaeneeBa, TaOnuia
PacTBOPUMOCTH XUMHUYECKUX COEAUHEHUH U JIp.), KATbKYJISITOPOM.

10.

11.

12.

Bonpochl k 3a4éTy no aucuniuinHe «XuMusi 0HOreHHbIX JIEMEHTOB)
(st mpoBepku chopmupoBaHHOCTH KommereHiwn: [TK-1)

XuMuyeckue diaeMeHThl Ouocdepsl. Makpo-, MHKpPO- U YIbTPaMHUKPOIJIEMEHTHI.
buoreoxumudeckue TPOBUHIIMK. XHWMHUYECKHE OJIEMEHThI B Teochepe u Omocdepe.
XKuzneHnHo HeoOXoAMMbIE (HE3aMEHUMBIE) AIeMEHThI. [IprMecHbIe 371eMeHTHI.
Kraccudukaruss xaumudeckux sneMeHToB. OOmas XxapakTepucTHka s-, p-, 0-3IeMEHTOB HX
COEIUHEHU.
PacnipocTpaHeHHOCT XMMHMYECKUX 3JE€MEHTOB B mpupoje. COOTHOLIEHHE XWMHYECKOTO
COCTaBa >KMBBIX OPraHU3MOB W OKpYyKarouled cpenpl. buosornueckas posib 3J1€MEHTOB B
3aBUCUMOCTH OT noJsiokeHus B [lepronnueckoit cucreme snementoB .M. Mennaeneena.
3aKOHOMEPHOCTH pACMpECCHUsT OWOTEHHBIX JJIEMEHTOB 1Mo s-, P-, d-, f-Omokam
nepuoanueckoir cuctembl J[.M.MenneneeBa. Tomorpadus BaxkHEHIIMX OHOTEHHBIX
JJIEMEHTOB B OpraHM3Me u4esjoBeKa. buosormueckas pojab XUMHUYECKHX D3JEMEHTOB B
OpraHusMme.
Bonopon. Boma kak BaxkHeilliee coequHEHHE BOJOpOJa, €€ (PU3MUecKue U XUMHYECKHe
CBOMCTBA. AKBAKOMIUIEKCHI U KPUCTAJUIOTUAPATHL. JIuCTUIIIMpOBaHHAs U alUPOreHHas BOJa,
MOJIy4eHUE U IpUMEHEeHue B MeauuuHe. [IprupoaHsie 1 MUHEpaIbHbIE BOJIBI.
S-aneMeHThI [A rpynmbsl — metamisl. Monodops! U ux posib B MEMOPAaHHOM NIEPEHOCE Kallus U
HaTpusl.
s-OnemenTsl [A rpynmnbl. XuMu4eckre CBOWCTBA, OMOIOTMYECKash POJb U MPUMEHEHHE UX
COCIMHEHUI B MEAUIIMHE.
buonoruueckas poiib S-3J1€MEHTOB-METAJIIOB B MUHEPAJIbHOM OajaHce opraHuzMa. Makpo- u
MHUKPO-S-3711eMeHThI. [locTyrenne 31eMeHToOB B OpraHu3M € BOJOI.
s-OnemenTsl [IA rpynnsl. Xumudeckue cBOWMCTBa, OMOJIOTHYECKAsl pOJIb U MPUMEHEHHE MX
coequHEHUN B MeaunuHe. OHBI IIENOYHBIX M UIEIIOYHO3EMENBHBIX METAUIOB Kak
KOMILIEKCOOOpa3oBaTey.
XecTkoCcTh BOABI, €IUHUILIBI €€ W3MEPEHMS, NPEICIIbl, BIUSHUE HA JKUBBIE OPraHU3Mbl U
MPOTEKAHUE PEAKLU B BOJHBIX PACTBOPaX, METOAbl YCTPAHEHUS AKECTKOCTH.
buonoruueckas posb kanbuus U Maraus. CoeMHEHNs KalblUs B KOCTHOM TKaHH, CXOJICTBO
MOHOB KaJIbLIUS M CTPOHIMS, H30MOp(hHOE 3amenieHue (mpoodnema crpoHius-90).
p-Onements! [IIA rpynmsl. XuMmudeckue cBoicTBa, OHMOJOrHYeckas pojb U MPUMEHEHHE UX
COEIMHEHU! B MEIULINHE.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

bop. bopublii auruapug 1 OopHast KMCJIOTa, paBHOBECHE B BOJHOM pacTtBope. Terpabopar
HaTpusi. Dpupel 60pHOI KUCIOTHL. bruonorndeckas posib 60pa. AHTUCENITUYECKHE CBOWCTBA
OOPHOI KHUCIIOTHI U €€ COJICH.

Amomunuii. O0mas xapakrepuctuka. [IpocToe BemecTBo M €ro XMMHUYEcKass aKTHBHOCTD.
PaznoBuaHOCTH OKCcHa amoMunus. [lpumenenne B MeaunuHe. AMGOTEPHOCT THIAPOKCHIA.
AmoMmuHatel. IOH allFOMUHHS KaK KOMILIEKCOOOpa3oBaTesb. be3BOHbBIE COTM AIFOMUHUS U
kpuctamtoruaparel. OcoOeHHocTH cTpoeHHs. Kaacupl. @DH3HKO-XMMHUYECKHE OCHOBBI
MIPUMEHEHMSI AJIIOMUHUS B MEAULIMHE.

Oobmas xapakrepuctuka [IVA rpynnel. ®@usznueckue M XUMHYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB. YTJepoa. AKTHBHPOBaHHBIA yroyib kak agcopoeHt. Coemunenust yriepoaa (I1).
Coenunenus yrunepona (1V). Oxcun yrnepoma (IV), crepeoxumust m mpupoia cCBs3H,
paBHOBECUS B BOJIHOM pacTBOpe. YTOJibHAs KHCIOTa, KapOOHAaThl W T'HAPOKapOOHATHI,
TUAPOJIN3 U TEPMOXUMHUYECKOE pasyiokeHne. COeUHEHUs yIiiepoia ¢ rajloreHaMU U CEpO.
UYeTsipexxinopucTtoiit yriepoa, hocreH, ppeoHsl, cepoyriepoa u THokapOoHaThl. [{uanater u
TUOLIMAaHAThl. PU3NYECKHE U XUMUYECKHE CBONCTBA, IPUMEHEHHE.

buonoruueckast ponp yriepona. XUMHYECKME OCHOBBI HCIOJIB30BaHHUS HEOPraHMYECKHX
COEIMHEHUH YIJIepoia B MEIUIIMHE.

Kpemuuii. O6mas xapakrepuctiuka. OCHOBHOE OTIIMYHUE OT YIJIepoJa: OTCYTCTBUE MU-CBSI3U
B coeauHeHusX. Cumnuuasl. CoequHeHUs] ¢ BOJAOPOJOM (CUJIaHbl), OKUCICHUE W THIPOJIN3.
Oxkcun kpemuus (IV). Cumukarens. KpemueBas kucinora. CunmkaTtel. PacTBOpuMOCTh U
ruaposin3. Micnonp3oBaHue B MEIUIIMHE COSMHEHUN KPEMHUSL.

DOnemMeHTbl MOArpyHmbl repmanus. OOmias xapakTepUCTHKa. YCTOWYMBOCTH BOJOPOJHBIX
COEIUHEHU. Ceunen. Oxcuapl. Oxcun cBuHNa (IV) Kak CHIBHBI  OKHCIIHTENb.
AMdoTepHOCTh THAPOKCHIOB. PacTBOpUMBIE M HEpacTBOpUMEBIE COJM oJioBa U cBuHIA. OB
peaKkuuu B pacTBOpax. XMMHU3M TOKCUYECKOTO JAEHCTBUS coeAMHEHU cBUHLA. [[pumeHeHue
B MEIMIIMHE CBUHEICoAepkammux npenapatos (csuHIa (1) anerar, ceunna (11) oxcu).
p—Onementsl V rpynmbl. OOmas xapakTepucTuka Tpymmbl. A30T, (ochop, MBIIBSIK B
opranusMe, ux OUOJIOTUYECKas POJIb.

Azor. OOmias xapakTepucTHKa. MHOTO0OOpa3ue COCIWHEHUN C Pa3IMYHBIMU CTETCHSIMU
okucieHus azora. CoequHEHHS C OTPULATEIBHBIMH CTENEeHSIMU OKHCIeHHs. Hutpumisl.
Ammuak, KO u OB xapakTepucTrka, peakiuu 3amenieHus. Amuapl. AMmuakatel. CBoiCTBa
AMUHOKHCIIOT KaK IPOU3BOAHBIX aMMHUaKa. MloH aMMOHUS U €ro COJM, KUCIOTHbIE CBOWCTBA,
TepMHUECKOoe paszjoxeHue. [loHATHE O XMMHMUYECKMX OCHOBAaX IMPUMEHEHHUS B MEIUIMHE
aMMUaKa.

CoenuHeHus a30Ta B MOJOXKHUTENbHBIX cTeneHsX okucieHus. Oxcuapl. CTepeoxumus u
npupoja cBsizu. Crocoosl nonyuenus. KO u OB cBoiicTBa. A30THCTas KUCIOTAa U HUTPUTHIL.
KO u OB cBoiictBa. A3oTtHas kuciota u Hutpatel. KO u OB xapakrtepuctuka. [lonstue o
XMUMHUYECKHUX OCHOBAX MPUMEHEHUS B MEUIIMHE 3aKUCH a30Ta, HUTPUTA U HUTpATa HATPHUSL.
AnnoTtponmueckue Moaudukamuu docdopa, WX XUMHUUECKas aKTUBHOCTb. PDochumsl.
®ochun. CpaBHEHHE ¢ COOTBETCTBYIOUIUMU coequHeHusiMHu azoTa. Coeaunenus pocdopa B
MOJIOKUTENFHBIX ~ CTEMEHSAX OKHUcieHUsA. OKCHABI: CTePeOXMMHs W TMpUpoJa CBS3H,
B3aMMO/IEHCTBHE C BOJOM M cnupramMu. XHMHUYECKHE CBOWCTBA, OMOJOrMYEcKas pojib U
IIPUMEHEHHNE COEIMHEHUH B MEIULIUHE.

®docdopHoBatucras (runodocdopuctast) u pocopucras KUCIOTHI, cTpoeHue MoJekya, KO
u OB cBoiictBa. [ludochopnas  (mupodochopHas) kuciaora. M3omomm- u
rereponoiudochopHble  KUCIOTH. MertadocopHble KHCIOTHI, CpPaBHEHHE C a30THOM
kucnotoi. ITpousBoausie pochopHOIl KUCTOTHI B )KUBBIX OpraHU3Max.

Kucnopon. OOmas xapakrepuctuka. Poibp kuciopoja Kak OJHOTO M3 Haumbosee
pacrpoCTpaHEHHBIX JJIEMEHTOB M COCTaBHOM YacTH OOJBIIMHCTBA HEOPraHMYECKHX
coequHeHuil. OCOOEHHOCTH 3JEKTPOHHOW CTPYKTYpPhl MOJEKYJbl KHCIOpojaa. XUMHUYecKas
aKTUBHOCTh KHcJopojga. Monekyna Oz B KauecTBe JIMTaHIa B oKcuremorsiooune. O30H,
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

CTEpEOXMMHUSI M TPHUPOJA CBs3eH. XUMHUYECKass aKTUBHOCTh B CPaBHEHHUU C KHUCIOPOJOM
(peakiusi ¢ pacCTBOpaMH HOUIOB).

Knaccugukanus KUCIOPOIHBIX COSAMHEHUH U UX o0IIMe CBOMCTBA (B TOM 4HClie OMHAPHBIE
COCJMHEHUS: CYNEPOKCUABl (TUIEPOKCUABI, HAANCPOKCHIIBI), MEPOKCHIBI, OKCHJIbI,
o3oHubl). [lepokcun Bomopoma H202, ero KO um OB xapakrepucTuka, NpUMEHEHUE B
memuuuHe. CoemuHeHuss Kuciopoga ¢ ¢ropom. buonormueckas posb  KUCIOpPOJA.
XUMHUYECKUE OCHOBHI TPUMEHEHUSI KUCIOPOJia M 030HA, a TAK)KE COCAMHEHUI KHCIOpoJa B
MeIUIHE.

Cepa. O6mias xapakrepuctuka. CoeJMHEHUsI Cepbl B OTPULIATEIBHBIX CTETECHIX OKHCIICHHUS.
CepoBomopon, ero KO um OB cBoiictBa. Cynb(huabpl METAIOB U HEMETAJUIOB, WX
pacTBopuMoCTh B BoJe u ruaposn3. Coeaunenus cepsl (IV): oxcun, xyopun, XIOpUCTHIN
TUOHWJI, CEpHUCTAs KUCJIOTA, CyabGuThl U ruapocyiabdutel. Ux KO u OB cBoiicTBa.
Coemunenus cepsi(VI1): oxcupn, rexcadropua, CyabQOHUIXIOPUA, CYIbOYPHIXIOPUL,
cepHasi KUcjoTa U ee mpou3Boaubie — cynbdaTrel, KO u OB cBoiicTBa. buonorudeckas poib
cepbl (Cynb(ruipuiibHble TPYNIBl U AUCYIb(UIHBIE MOCTUKM B Oenkax). XUMUYECKHE
OCHOBBI IIPUMEHEHUS CEPBI U €€ COCMHEHUI B METUITHE.

p—Onementsl VII rpynmner (rajmoreHsl). XMMHYECKHE CBOWCTBA, OHOJIOTMYECKas POJb U
MPUMEHEHHE WX coenuHeHnidi B Memunuae. OcoOple cBoiicTBa (ropa Kak Hamboee
AIIEKTPOOTPHUIIATEIFHOTO dJieMeHTa. lIpocThie BemecTBa, WX XUMHUYECKash AKTHBHOCTb.
CoennHeHus TajoreHoB ¢ BoJopoaoM. PactBopumocts B Boae; KO u OB cBoiictBa. MoHHBIE
W KOBAJCHTHBIC TaJWJIbl, WX OTHONICHWE K JICWCTBHIO BOJIBI, OKHUCIHTEICH W
BOCCTaHOBHTEJEH. [ aloTeHII—MOHBI KaK JIMTaH (bl B KOMIUIEKCHBIX COCTMHECHUSX.

["anoreHpl B MOJOXHUTEIBHBIX CTENEHSIX OKWCIeHUs. CoeIMHEHMs ¢ KHCIOPOJOM H JPYT C
IpyroM. BzauMopaelcTBHE TaJOr€HOB C BOJOM W BOJHBIMH pPACTBOPAMHU  IIEIOYECH.
Kucnopoanbie KUCIOTHI XJIOpa U UX COJIM, CTEPEOXUMUS U IPUPOJIa CBsI3€H, YCTONUNBOCTh B
CBOOOJIHOM COCTOSIHMHM M B pactBopax, udmeHeHue KO m OB cBOHCTB B 3aBUCUMOCTH OT
CTETNIEHH OKHUCJIEHMsI TajloreHa. XJIOpHash HM3BECTh, XJIOpaTbl, OpoMaThl W HOgaThl M HX
cBolicTBa. buosornueckast pons dropa, Xjmopa, 6poma u oxa.

[TonaTtne o xuMU3Me OAKTEPHUITUAHOTO JACUCTBUS XJopa U Hoxda. [IpuMeHeHne B MeIUIIMHE,
CaHUTApUU XJIOPHON M3BECTH, XJIOPHOM BOJBI, MIPEMapaToB akKTUBHOTO XJIOPa, o/a, a Takxke
COJISIHOM KUCIIOTBI, PTOPUAOB, XJIOPHI0B, OPOMUIOB M HOAUIOB.

OO6mass  xapakrepuctuka d-3eMEeHTOB  (MEPEXOAHBIX  JJIEMEHTOB).  XapaKTepHbIe
0COOEHHOCTH d-2JIEMEHTOB: TMEPEMEHHBIE CTEIEHU OKHUCIEHUS, 00pa3oBaHHE KOMILIEKCOB.
Bropuunas mnepuoauuHocTh B ceMeicTBax d-anemeHTOB. JlaHTaHOWIHOE CXaTHE W
noBbIeHHoe ¢xoacTBo d-amementoB V u VI mepuomos. d-Dnementst | rpymmer.  O6mias
XapaKTepUCTHUKa rpymibl. Ou3nueckrue U XuMUYECKHe CBOMCTBA IPOCTHIX BEIIECTB.
Coenunenns memu(l) u memu (1), ux KO u OB xapakrepuctuka, CIOCOOHOCTh K
KoMIiekcooOpazoBanuto.  Kommuiekcuble  coegunenus wmeau  (II) ¢ ammuakowm,
AMUHOKHCIIOTAMH, MHOTOQTOMHBIMH ciUpTamMu. KOMITJIEKCHBIN XapakTep MeabCcoIepkKallux
(GbepMEeHTOB M XMMH3M HUX JeHCTBUS B MeTabonuueckux peakuusax. [lpupoma oxpacku
coenuHeHU Menu. XUMHUYEeCKUe OCHOBBI IPUMEHEHHS COSAMHEHUI MEIN B METUIIHE.
Coenunenus cepedpa, ux KO u OB xapakrepuctuku (OakTepUIIMAHBIE CBOIICTBa HOHA
cepebpa). CriocoOHOCTh K KOMIUIEKCOOOpa30BaHUIO, KOMIUIEKCHBIE COEAUHEHHUs cepedpa c
raJIoreHuIaMH, aMMHUAKOM, THOCYIb(haTaMu. XMMHYECKHE OCHOBBI IPUMEHEHUS COSTUHEHUIA
cepebpa B KauecTBe JICUEOHBIX MTPernapaToB.

3omnoto. Coenunenus 3on01a(l) u 3omota (I11), ux KO u OB xapakTtepuctuka, CiocoOHOCTh K
KOMILJIEKCOOOpa30BaHU0. XUMUYECKUE OCHOBHI NMPUMEHEHUS B MEIHIIMHE 30JI0Ta U €ro
COCIVIHEHUN.

OOmast xapakrepuctuka osnemMeHToB |IB  rpynmel. uak. OOmas XapakTepucTHKa,
XMUMHYECKass aKTUBHOCTh mpocTtoro BemiectBa; KO m OB xapakTtepucTuka COeTUHEHUI
nuHka. KowmmiekcHble coenvHeHUsT IHMHKA. KOMIUIEKCHAas MpUpoAa ITMHKCOJIEPKaIINX
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(GEepMEeHTOB M XMMH3M HX JACHCTBUSA. XUMHUYECKHE OCHOBBI NPUMEHEHUS B MEIUIIMHE
COCIUHEHUN IIUHKA.

OOmast xapakrepuctuka osmemMeHnToB |IB  rpynmel. Pryrs. OOmas xapakTepucTHKa,
OTJIMYUTEIbHBIE OT LIMHKA M KaJMMsI CBOWCTBA: IOHW)KEHHAs XMMMUYECKas aKTHUBHOCTb
IIPOCTOTO  BEILECTBA, KOBAJIEHTHOCTh O0Opa3yeMbIX CBsI3ed C MATKMMHU JIMTaHIaMH,
o0Opa3oBaHUE CBSI3U MEXKIy aToMaMmH PTyTH. OKHCIIEHUE PTYTH CEPOM U a30THON KHCIIOTOM.
Coenmunenns prytu(l) u pryru (II), ux KO u OB xapakrepuctuka. XMMH3M TOKCHYECKOTO
JNEUCTBHS COCAVHEHUN KaAMHUSA M PTYTH. XUMHUYECKHME OCHOBBI IPUMEHEHMS COCIMHEHHUU
PTYTH B MEIUIIMHE.

d-DOnementst V rpynnbl. OOmIas XapakTepHCTHKAa. XHUMHUYECKHE OCHOBBI IPUMCHCHHSI
HUOOUS M TaHTala B XUPYPrUH, aMMOHUSI METaBaHA/IaTa B MEAMUILIMHE.

d-Onementsl VI rpynme. O0Immas xapakTepucTuka rpymnmbl. XpoM. OOIIas XapaKTepuCTHKA.
[Ipocroe BemecTBO U €ro XMMHUYECKasi aKTUBHOCTh, CIIOCOOHOCTh K KOMILJIEKCOOOPa30BaHHUIO.
CoenuHeHus XxpoMa B pa3JIMUHBIX CTeneHsX okuciaeHus. Oo6mmue 3akoHomepHoctd KO u OB
CBOMCTB COEQUHEHUH d->IEMEHTOB MNpH MepexoJe OT HUBIIMX CTENeHEeH OKHCIeHUs K
BBICIIUM Ha TpHUMEpPE CoeauHeHui Xxpoma. buomornueckoe 3Hauenue d-snementoB VI
TPYIIIBL

Monubnen u Boibdpam, 001Ias XapaKTeprucTUKa, CIOCOOHOCTh K 00Pa30BaHUIO U30TIOTH- U
reTepONOINKUCIOT; CPABHUTENbHAS OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS XapaKTepUCTUKA
coeluHEHUN MonubaeHa U BoJb(pamMa IO OTHOIIEHHWIO K COEJUHEHHUSIM Xpoma.
buonoruueckoe 3nauenue d-anemenToB VI rpymnmsi.

Mapranen. OOmias XxapakTepuCTHKa. XHUMUYecKass AaKTUBHOCTh IPOCTOTO BELIECTBA.
CriocoOHOCTh K KoMILIekcooOpa3oBanuto. CoennHeHus: Mapraiia B crenensx okucnenus (11,
IV, VI). Coenunenus mapranma (VII): okcua, mapranmoBas kuciaora, nepmanradarsl, KO u
OB cBoiicTBa, MPOAYKTHl BOCCTAHOBJICHUS MEPMAHTAHATOB MPHU PA3IMYHBIX 3HaYCHHUSAX pH,
OKHUCJICHHE OPraHWYEeCKUX COEIMHEHUH, TepMHUYECKOe pa3jioKeHHe. XUMUUYECKHE OCHOBBI
MpUMEHEHHs Kajus MepMaHraHaTa M €ro pacTBopa KaK aHTHCENTHYECKOro CpeICTBa U B
(hapmareBTHUYEeCKOM aHaJM3eE.

XKemezo.  Xumuueckas ~ aKTHBHOCTh  TPOCTOTO  BEIIECTBA,  CIIOCOOHOCTh K
KoMmIuiekcooOpazoBanuto. Coemunenust skenesa (II) wm xeneza (IIl): KO wu OB
XapaKTePUCTHKA, CIOCOOHOCTh K KOMIUIEKCOOOPa30BaHHIO. I'emornobun  u

Kenmezocodepikanie (GepMEHTHI, XHMHUYecKas cymHocTh ux jacictBusa. Kemeso (V).
deppathl, TOJTYYCHHUE M OKHCIHMTEIBHBIC CBOMCTBA. XHMHUYECKHE OCHOBBI IMPUMCHCHHUSI
Kelesa M KeJIe30CoAepIKalINX MpernapaToB B METUIIIHE.

Ko06anbT n HuKeNb. XUMHUYECKAss aKTHBHOCTh MPOCTHIX BEIIECTB B CPABHEHHH C KEIIE30M.
Coenunenus kobanpra (II) m xobamera (I1), mHukens (II); KO u OB xapakTepucTHKa,
CMOCOOHOCTh K KOMIUIEKCOOOpa3oBaHWi0. Hukenb ©u KOOanbT Kak MHUKPOIJICMEHTHI.
XUMHUYECKUE OCHOBBI IPUMEHEHHSI COCTUHCHUH KOOAIbTa M HUKEIIS B MCTUIIMHE.

OOmiass XapakTepuCTHKa SJEMEHTOB CeMeHCTBa IUIaTUHbL. [IpuMeHeHHe CcoequHEeHU
TUTATUHOBBIX 3JICMCHTOB B MEJIMIIMHE.

DKOJIOTUYECKHE acCIleKThl JEWCTBUS HEOpraHMYecKuxX BemiecTB. YenoBek u Ouocdepa.
Texuudeckuii mporpecc M OKpyxarmas cpena. CBsi3b dHAEMUYECKHUX 3a00NEBaHUN C
0COOCHHOCTSIMU OMOT€OXUMUYECKUX MTPOBUHITHIA.
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HpI/IMepHBIe OMJIeThI IO AUCIHUITIJINHE
«XUMHST OMOrEHHEIX 3JIEMEHTOBY

MuHHCTEPCTBO HAYKH U Bbiciero oopasosanus Poccuiickoii ®enepanun
denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YUPEKIACHHE BBICIIETO 00pa30BaHUs
«CeBepo-OceTHHCKHIT rocynapcTBeHHBIN yHIBepcuTeT nMeHn Kocra JleBaHoBrda XerarypoBay
KA®EJIPA OBIIEN 1 HEOPT AHUYECKOM XUMUU
3AYET no muctmmmnae «XUMIS BUOT'EHHBIX DJIEMEHTOB»

Hanpasnenue noarorosku 6akanaBpuata 04.03.01 Xumus, 4 cemectp

BUJIET Ne 1

PacnpocTpaHeHHOCTP XMMHUYECKHX JJIEMEHTOB B Mpupoe. COOTHOIIEHHE XUMHUYECKOTO COCTaBa
KHUBBIX OPTaHU3MOB M OKpYXarolei cpepl. bruomornueckasi posib 3JIEMEHTOB B 3aBUCHMOCTH OT
nosioxkeHus B [lepuoauueckoii cucreme anementos [1.M.Menneneesa. (5 0aioB)
®dochoproBarucras (rumodocdopucras) u pocopucTas KUCIOTHI, CTPOSHHE MOJEKYJ,
KHCJIOTHO-OCHOBHBIE M OKHUCIIMTEIIbHO-BOCCTAHOBUTENIbHBIE  cBoiicTBa.  JludochopHas
(mupodocdopnas) kuciora. M3omonu- u rerepononudochopHbie KUCIOTh. MeradochopHbie
KHCJIOTBI, CpaBHEHHE ¢ a30THOW kuciotod. [IpomsBomnbie (ocopHON KHCIOTHI B KUBBIX
opranusmax. (5 6aioB)

Hanwmcaths ypaBHEHHE peakuy B3aUMOJICHCTBUS TIEPMAaHIaHATA KaJIUs C TIEPOKCHIOM BOJIOPO/Ia
B HEUTpaJIBHOI cperne; moao0paTh KO3 PHUIINEeHTH HOHHO—3JIEKTPOHHBIM MeTOIoM. (20 6asioB)

3aB. kadeapoii
IIpenonaBarens

MuHHCTEPCTBO HAYKH U Bbiciero oopasoBanus Poccuiickoii ®enepammnn
denepanbHOE rocy1apCcTBEHHOE OI0JDKETHOE 00pa30BaTENbHOE YUPEXKICHHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTuHcKul rocyjapcTBeHHbIN yHuBepcuteT uMeHn Kocra JleBanoBruua XerarypoBa
KA®EJIPA OBIIEN 1 HEOPI AHUYECKOM XUMUU
3AUYET no muctummune «XUMUS BUOTEHHBIX DJIEMEHTOB»

Hamnpagnenue nmoaroroBku 6akanaspuata 04.03.01 Xumust, 4 cemecrp

BUJIET Ne 2

3aKOHOMEPHOCTH pacIpeaeieHnss ONOTEHHBIX DIIEMEHTOB TI0 s-, P-, d-, f-Grokam mepuoanyecKkoit
cuctemsl JI.1.MenneneeBa. Tomorpadus BaXHEHIIMX OHOTSHHBIX JJIEMEHTOB B OpTaHH3ME
YeroBeka. bruoymorndeckas poiib XUMHIECKUX DJIEMEHTOB B OpraHu3Me. (5 6airioB)
Kucmopon. OOmas xapakrepucTuka. Pombp  kucimopoma Kak OJHOTO M3 Hambosee
pacIpocTpaHeHHBIX JJIEMEHTOB M COCTaBHOM YacTH OOJBIIMHCTBA HEOPTAHUYECKUX COCIMHEHUH.
OCOOEHHOCTH JNEKTPOHHOH CTPYKTYpPHI MOJEKYNBl KHCIOponda. XWMHYEcKas AaKTHBHOCTD
kucnopoma. Monekyma O B KadecTBe JIMTaHNA B OKcHUTeMOrjaoOmHe. O30H, CTEPEOXUMUS H
pUpona CBs3el. XUMHYEcKasi akTUBHOCTDh B CPABHEHHH C KHUCIOPOAOM (peakuus C pacTBOpaMu
noauoB). (5 6aiIoB)
Kakoli 06beM pacTBOpa a30THOM KHCIIOTBI ¢ MaccoBoil noneit 12% (p=1,18 r/mn) Heobxoaum ams
npuroroBieHus 400 M pactBopa koHIeHTparuer 0,3 monb/n? (20 6anoB)

3aB. kadenpoit

IIpenonaBarens

MuHuCTEPCTBO HAYKH M Bbiciiero oopasoBanus Poccuiickoii @enepauun
denepanbHOE roCyIapCTBEHHOE OI0/DKETHOE 00pa30BaTeNbHOE YUPEXKICHHE BBICIIET0 00pa3oBaHUs
«CeBepo-OceTuHCKUI rocyJapcTBeHHBIN yHUBepcuTeT nMeHn Kocra JleBanoBruua XerarypoBa»
KA®EJIPA OBLLEN U HEOPTAHUYECKOU XUMUU
3AUET no muctmmune «XUMHWS BUOTEHHBIX DJIEMEHTOB»

Hamnpasnenue moaroroBku 6akanaspuara 04.03.01 Xumust, 4 cemectp

BUJIET Ne 3
s-anementsl [A rpymnmbl — meramwisl. MoHOMOpPB! U MX PO B MEMOPAHHOM IIEPEHOCE Kaus U
HaTpusl. (5 6anoB)
XKenezo. Xumuueckast akTHBHOCTb IIPOCTOr'O BELIECTBA, CIOCOOHOCTh K KOMIUIEKCOOOpa30BaHUIO.
Coenunenust xeneza (II) m xemesa (llII): KO um OB xapakrepucTtuka, crnocoOHOCTb K
KOMIIJIEKCO00pa3oBaHuio. I'eMornobuH u xene3ocoaepxanie GpepMeHThl, XMMUUYECKas CyITHOCTb
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ux neiicteus. XKenezo (VI). deppaThl, nonydeHue U OKUCIUTENBHBIE CBOMCTBA. XHMHUYECKHE
OCHOBBI IPUMEHEHUS JKelie3a U KeJIe30CoAeprKallrX MpenapaToB B MeguuuHe. (5 6a1nos)

Kaxkoii 06beM pacTBOpa CONAHOM KUCIOTHI ¢ MaccoBoi poneit 24% (P=1,17 r/mi) Heobxoaum s
npurotosieHus 500 ma pactBopa koHueHTpanuei 0,2 monbs/1? (20 Gansos)

3aB. kadenpoii

IIpenonaBarens

MuHHCTEPCTBO HAYKH U Bhiciero oopasoBanus Poccuiickoii ®enepanun
®enepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YUPEKIACHHE BEICIIETO 00pa30BaHus
«CeBepo-OceTHHCKHH rocynapcTBeHHBIN yHIBepcuTeT nMeHn Kocra JleBaHoBuua Xeraryposay
KA®EJIPA OBIIEN 1 HEOPT AHUYECKOM XUMUU
3AYET no gucrmmnae «XUMIS BUOT'EHHBIX DJIEMEHTOB»

Hanpasnenue noarorosku 6akanaBpuata 04.03.01 Xumus, 4 cemectp

BUJIET Ne 4

Buonoruueckast poiib s-3JEMEHTOB-METAJUIOB B MUHEpalbHOM OallaHce opraHm3ma. Makpo- u
MHUKpPO-S-3JIeMeHTHI. [locTyriieHrne 371IeMEHTOB B OpPraHu3M ¢ BOOM. (5 6anioB)
OO01mas xapaKTepUCTUKA 3JIEMEHTOB CeMENCTBA IIaTUHbL. [IpuMeHeHne CoeTMHEH M TIATHHOBBIX
3JIeMEHTOB B MeAuIMHE. (5 0anioB)
Kax Bnuser pH pacTtBopa Ha OKMCIHMTENbHBIE CBOWCTBAa nepmaHraHatoB? OTBET MOATBEPAWTH
YpaBHEHUSIMU peaKIilnii, B35B B KaUeCTBE BOCCTAHOBUTEIIEH:
a) CyIb(UT HATPHSI;
0) nomun kanus. (20 6anaoB)

3aB. xadeapoit

IIpenogaBatens

Kpurepun popmupoBanusi OlleHKH 0TBETA CTYJAEHTA HA 3a4éTe

Xapakmepucmuka omeema oannvl

JlaH TONHBIN, pa3BepHYTHIH OTBET HA IMOCTaBJICHHBI BOMPOC,
MOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHMK 00 oOBeKTe,
MPOSIBJIAIOIIASACS B CBOOOJHOM OIEPUPOBAHUN TOHITHUSIMH, YMECHUU
BBIZICJIUTh CYIIECTBEHHBIC M HECYIICCTBCHHBIC €ro IPHU3HAKH,
MIPUIMHHO-CIICICTBEHHBIE CBS3U. 3HaHue 00 00BeKTE 26-30
JNEMOHCTPUPYETCs Ha (POHE TIOHUMAHUS €ro B CUCTEME JIAHHOM HayKH
Y MEXJIUCIUIUTMHAPHBIX CcBsi3ed. OTBET GOopMyaupyeTcsl B TEPMUHAX
HAyKH, HW3JIOKEH JIMTEPATYPHBIM SI3bIKOM, JIOTMYEH, JOKa3aTelICH,
JEMOHCTPUPYET aBTOPCKYIO TIO3HIIMIO CTY/ICHTA.

JlaH T1OnHBIMA, pa3BEpHYTBIM OTBET HA IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYIIHOCTh OCO3HAHHBIX 3HaHMH 00 oObekre,
JI0Ka3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHUSI TEMBI; B OTBETE

MPOCIICKUBACTCS YyeTKas CTPYKTYDa, Joru4ecKas
MOCIIEI0OBATEIbHOCTh, ~ OTPaXKalollasi CYIMIHOCTb  PACKPBIBAEMBIX
MOHATUH, TeopHil, ABIeHUN. 3HaHHe 00 00BEKTE IEMOHCTPUPYETCS Ha 21-25

(I)OHG ITIOHUMaHHA €ro B CUCTEMC JTaHHOM HayKHu n
MCKIUCHUTIIMHAPHBIX cBszeil. OTBET H3IIOXKEH JIUTCPAaTYPHBIM
SA3BIKOM B TEpMHHAX HAYKH. MOFYT OBITh AONYIICHBI HEOOYCTHI B
ONpCACIICHUN HOHHTHﬁ, HCIIPABJICHHBIC CTYACHTOM CaMOCTOSATCIBHO
B IIPOLCCCC OTBCTA.

JlaH TOJNHBIM, pa3BEpHYTBIM OTBET HA IIOCTABJICHHBIM BOIIPOC,
[I0KA3aHO YMEHHUE BBIJCINUTH CYIICCTBEHHBIE U HECYIECTBEHHBIC
MIPU3HAKH,  [PUYHUHHO-CIEACTBEHHblE  CBsA3U. OTBET  YETKO
CTPYKTYPUPOBAH, JIOTUYEH, HM3J0XKEH B TepMUHAX HayKu. OJIHAKO

16-20
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AOMYIICHBI HC3HAYUTCIILHBIC OIINOKH WIIH HCOOYCThI, UCITPABJICHHBIC
CTYACHTOM C IIOMOIIBIO «HABOJAIINX> BOIIPOCOB NIPCTIOAABATCIIA.

Jlan MOnHBIM, HO HENOCTATOYHO IIOCJIEAOBATCIIbHBIA OTBET Ha
MIOCTABJICHHBIM BONPOC, HO MPU 3TOM I0KA3aHO YMEHUE BBIICIUTH
CYUIECTBEHHBIE UM HECYUIECTBEHHbIE NPU3HAKM U IPUYUHHO-
cieaCcTBeHHbIE CBsA3U. OTBET JIOTMYEH U U3JI0KEH B TEPMUHAX HAYKU. 11-15
Moryt OBITH JHOTMyIICHB 1—2 OMMOKH B ONPENCIICHUH OCHOBHBIX
MOHATHH, KOTOpBIE CTYJEHT 3aTpyIHAETCS UCIIPABUTH
CaMOCTOSITENIBHO.

JlaH HENOoJNHBIA OTBET, JIOTMKA M IOCJIEI0BAaTEIbHOCT H3JI0KEHUS
HMMEIOT CyILleCTBEHHbIE HapymeHus. JlonyieHsl rpyoble OIIMOKY Ipu
OIIPENIETICHUN CYITHOCTH PACKPBIBAEMBIX MOHATHIA, TEOPHUM, SBICHUN,
BCJIE/ICTBUE€ HENOHMMAaHHUSl CTYJE€HTOM UX CYIIECTBEHHBIX U 5-10
HECYILIECTBEHHBIX IPHU3HAKOB M CBs3€d. B oTBeTe OTCYTCTBYIOT
BBIBOJIbl. YMEHHE PACKpPbITh KOHKPETHBIE MPOSIBICHUSI 000OIIEHHBIX
3HAaHUW He TMokazaHo. PedeBoe odopmiieHne TpedyeT MOMPaBoK,
KOPPEKIIHH.

JlaH HemoJHBIA OTBET, NPEACTABISIIOIINA COO0N pa3pOo3HEHHBIE
3HaHMSI [0 TEME BOINpPOCAa C CYIIECTBEHHBIMH OIIMOKaMH B
onpeneneHusix. I[IpucyrcTByroT (parMeHTapHOCTb, HEJIOTHMYHOCTH
n3noxkeHus. CTyIEeHT He OCO3HAeT CBS3b JJAHHOTO TMOHATHUS, TEOPHUH,
SBJICHUS C APYTUMHU O0BEKTaMU AUCHUIUIUHBI. OTCYTCTBYIOT BBIBO/IBI, 1-4
KOHKpEeTH3alus U J0KA3aTeIbHOCTh U3JI0XKEeHUs. Pedb HerpamoTHas.
JlononHATENBHBIE W YTOYHSIOLIME BONPOCHI IPEMNOJABATENsd HE
IPUBOJAT K KOPPEKUMM OTBETa CTyJEHTa HE TOJIbKO Ha
ITOCTABJICHHBIN BOIIPOC, HO ¥ HA JPYrUe BONPOCH! AUCIHIIINHBL

He nonyuens! 0oTBETHI 10 6a30BBIM BOIPOCAM AUCIUIINHBI. 0

PesynbTupyromas orieHka onpeaensercs B cootBerctBuu ¢ [Tonoxxennem COI'Y o 6aiibHO-
PEUTHUHIOBOM CUCTEME OLIEHKU 3HAaHUW CTYJIEHTOB.

MeTtoauka (popMUpPOBAHUSA Pe3yIbTHPYIONIEH OLIEHKH:

B xo1€ Tekyiero u pyoexkKHOro KOHTpOJISI CTyACHTBI MOryT Habpath 0-70 GasiioB:

1 —s1 pyOexxHast aTTecTalusl - MAKCHMAJILHO 35 0aJU10B; U3 HUX:

Ot 0 mo 15 GamnoB (pyOexHast aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHUE WIIM MUCbMEHHAs
KOHTpOJIbHas paboTa;

Ot 0 1o 20 GamnoB (Tekylnas OleHKa) — aKTHBHAs paboTa 3a JaHHBINA MMEPHOJ HA CEMUHAPCKUX
(TIpaKTHYECKUX ) 3aHATHSX.

2-s1 pyOe:kHasi aTTecTalus — MAKCUMAJILHO 35 0a/JI0B; U3 HUX:

Ot 0 mo 15 GamnoB (pyOexHast aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHKUE WIIM MUCHbMEHHAs
KOHTpOJIbHas paboTa;

Ot 0 mo 20 6amioB (TeKyias OIleHKa)— aKTHBHAsI padoTa 3a TaHHBIHM Mepro] Ha CEMUHAPCKUX
(TIpaKkTUYECKUX) 3aHATHSIX.

IIpomMexyTOUHBIN KOHTPOJIb:

3auér:

3a ycTHBIN OTBET Ha 3a4éTe cTyaeHT noyydaer 0-30 6amios.

CrTyneHThl, TMONYYMBIINE B XOJ€ TeKylero u pybOexHoro koHTpons 50-70 6amios,
ABTOMATHUYECKHU MOJTYYaroT 3auérT.

PesynbpTHpyromas oneHka CKIaapIBaeTCs 0 COOTBETCTBYIONIEH (opMyse ¢ yueToM TeKyIIei
yCIIEBAEMOCTH, PE3yJIbTaTOB PYOEKHBIX aTTECTAIlMi U YCTHOTO OTBETA Ha 3auéTe.
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IIIkaja UTOroBOM aKageMHUYECKOM YCneBaeMoOCTH CTYACHTOB 110 JUCHHUIIJIMHE

Cucrema ouenoxk COI'Y

dopma Cymma Hassanme
KOHTPOJI oannoB
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOIIIO
56-70 YJIOBJICTBOPUTEIILHO
.. 50-100 324YTEHO
3auér
0-49 He 3aYTEeHO0/HCY/IOBJICTB
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Iloka3zarenan n KPpUTEPUHA OLNCHUBAHUA KOMIIeTeHIINii Ha PA3JHYHBIX Talax ux

(l)OpMHpOBaHI/Iﬂ, ONMUCAHHUC IIKAJ OCHUBAHUSA

YpoBeHb c(hopMHUPOBAHHOCTH KOMIIETEHIIH I

«MuHUMAJIbHBIH
YPOBEHb
He JOCTUTHYT»
(menee 50 6an10B)

«MUHUMAJILHBII
YPOBEHb»
(50-70 6ana0B)

«CpenHuii ypoBeHb»
(71-85 6anoB)

«BBbICOKHI YPOBEHDb
(86-100 6ans10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposganvl. chopmuposatbi. cihopmuposatibi. chopmuposatibi.
3HaHus  OoTCYTCTBYIOT, | ChopMupoBaHbI 3HaHUS oOmmpHsbIe, | 3HAHUSA TBEPJBIE,
yYMEHHS W HaBbIKK He | 0a30BEHIE CTPYKTYpPHI | CUCTEMHBIE. apryMEeHTHpPOBaHHbIE,
c(hOPMHUPOBAHBI. 3HAHUM. YmeHud HOCAT | BCECTOPOHHHE.
YMmeHust pparMeHTapHbI | pepOAYKTHBHBIH YMeHus YCIIELIHO
u HOCAT | Xapakrep, MIPUMEHSIOTCS K
PEenpONYKTUBHBINA MIPUMEHSIOTCS K | PEIIEHHIO KaK THUIIOBBIX,
XapakKTep. pemeHnIo TUTIOBBIX | TAK M HECTaHIAPTHBIX
HeMoHcTpupyercs 3aJJaHUMN. TBOPYECKUX 3aJIaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs JeMoHcTpupyercs
CaMOCTOSITEIIbLHOCTH JIOCTAaTOYHBI YPOBEHb | BBICOKUI YPOBEHB
MIPaKTUYECKOr0 HABBIKA. | CAMOCTOATENbHOCTH CaMOCTOATENHHOCTH,
YCTOMYHBOTO BBICOKAasl aJalTUBHOCTh
IIPAKTUYECKOr0 HABBIKA. | MPAKTHYECKOTO HABBIKA
Onucanue KpUTepHeB OLCHUBAHHSA
OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics OOyuaromuiics
JIEeMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYIECTBEHHBIE | - 3HAHWA | - 3HAHHE W NOHMMaHHUE | - riybokue,
npoOenbl B 3HAHUSX | TEOPETUUECKOrO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepuaia; MaTepuana; KOHTPOJIMPYEMOTO apryMEHTUPOBaHHBIE
- JOIYCKAIOTCSI | - HEIMOJHbIE OTBETHl Ha | 00beMa MPOrpaMMHOIO | 3HAHMSI IPOTrPaMMHOIO
PUHLIMIIAATIBHBIE OCHOBHBIE BOIPOCHI, | MaTEpHAIa; MaTepuana;
OLIMOKHM IIpHU OTBETE Ha | OIUMOKM B OTBETE, | -  TBEpAbIC  3HAHMS | - IIOJHOE IOHUMAaHUE
OCHOBHBIE BONPOCHI, | HEAOCTATOYHOE TEOPETHUYECKOT O CYITHOCTH 51
OTCYTCTBYET 3HAaHWE W | IOHUMaHWE CYIIHOCTH | MaTepHaa. B3aHUMOCBSI3H
[IOHUMaHWE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTb paccMaTpUBacMBbIX
MOHSATUHN U KaTErOpUil; | -  HEYBEPEHHbIE W | YCTaHABIUBATh U | IPOLIECCOB U SIBJICHU,
-HEMTOHNMAaHNE HETOYHBIE OTBETbl Ha | OOBSACHSATH CBSA3b | TOUHOE 3HaHUE
CYIIHOCTH JOTIOJTHUTENBHBIE MPAKTUKM W TEOPUH, | OCHOBHBIX IOHATHH B
JOTOJTHUTENBHBIX BOIPOCHI; BBISBJISTD paMKax  0OCyXIaeMbIX
BOIIPOCOB B paMKax | - HEAOCTATOYHOE | IPOTHBOPEYMS, 3a/laHul;
3a/laHuN; BIIaJICHHUE JIUTEPATYPOH, | MPOOIIEMBbI u|- CIOCOOHOCTh
- OTCYTCTBHE YMEHHA | pEKOMEHOBaHHOM TEHJIEHIIUU Pa3BUTHUS; yCTaHaBIINBaTh u
BBINIOJHATh IPOrpaMMOH - MIpaBUJIbHBIE U | OOBSICHATH CBA3b
MPaKTUYECKUE 3aJaHHMs, | IUCLHUIUINHEL, KOHKDETHBIE, 0e3 | IPaKTUKH U TEOPHH;
MIPeyCMOTPEHHBIS - yMmeHue 0Oe3 rpyObIX | TPYOBIX ommooK, | - JIOTUYECKU
IPOrpaMMOH oLInOOK pelmars | OTBETEHI Ha | TIOCJIEIOBATENbHBIE,
JUCLIVILTNHBL; MPaKTUYECKUE 3aJaHHMs, | TOCTaBJIECHHBIE COJIEpKATENbHBIE,
- OTCYTCTBUE | KOTOpBIE CJIEyET | BOMPOCHI; KOHKPETHBIE u
TOTOBHOCTH BBITIOJTHUTb. - yYMEHME  pelaTh | HCUEPIBIBAIOIINE
(crmocobHOCTH) K MIPAKTUYECKUE 3a/aHud, | OTBETHl HAa BCE 3a/laHU,
JUCKYCCUM W HU3KYIO KOTOpBIE CIenyer | a TaKke
CTENEHb KOHTAKTHOCTH. BBITIOJHUTB; JIOTIOJIHUTENBHBIE
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- BJIAACHUC OCHOBHOM BOIPOCHI

JUTEPATypOH, MPETOIaBaTelIs;
PEKOMEH TIOBaHHOM - YMCHHE pemarth
IPOrpaMMoi MIPAKTUYCCKUE 3aIaHUS;
IHACHUATUINHEL - cBoOOIHOE
- HaJIM4YKe COOCTBEHHOM | MCIOIL30BaHUE B
000CHOBaHHOH OTBETaxX Ha BOIPOCHI
MTO3UIIAH 1o | MaTepuajoB
00CyXTaeMbIM PEKOMEH IOBaHHOH
BOIIPOCAM. OCHOBHOM 51
Bo3mokHEBI JIOTIOJIHUTEIILHOMN
HC3HAUYUTCIBbHBIC J'H/ITepaTypI)I.

OrOBOPKH u

HCTOYHOCTHU B

PACKPBITUHU OTACIIBHBIX
IIOJIOKEHUM  BOIIPOCOB,
IIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.

«HEYAOBJIETBOPUTEC/Ib «KyAOBJICTBOPHUTEJIBHO» «Xopouio» [ «3a4YTEHO» | «OTJAMYHOY / «3AYTEHOY
HO» /He 3a4TEHO0 / «3aUTEeHO»

Onenka Onenka Onenka Onenka

9. YueGno-mMeronuueckoe u HHPOPMAIMOHHOE 00ecnieueHne JUCHHILIMHBI (MOILYJIs1)

a) OCHOBHAafl JiUTeparypa:

1.

Epmios, 10. A. O6mas xumus. buoduzndeckas xumus. XuMusi OMOTEHHBIX JIEMEHTOB B 2
kH. Kaura 1: yue6nuk mns ByzoB/ 1O. A. Epmios, B. A. Tlonkos, A. C. bepnsaa. — 10-e
u3a., ucnp. m jgom. — MockBa: M3marensctBo IOpaiit, 2023. — 215c¢. — (Beicmiee
ob6pazoBanue). — ISBN 978-5-9916-8659-4. — Texkct: anexrponssiii / OOpa3zoBarenbHas
mwiargopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/513135 .

Epmios, 10. A. Ob6mas xumus. buodpusnyeckas xumus. XuMusi OMOTEHHBIX JIEMEHTOB B 2
kH. Knaura 2: yue6Huk mns By3oB/ 1O. A. Epmios, B. A. Ilonkos, A. C. bepnsua. — 10-e
u3a., uchp. m jgom. — MockBa: M3marensctBo IOpaiit, 2023. — 360 c. — (Beicmiee
obOpazoBanue). — ISBN 978-5-9916-8660-0. — Texct: anexrponnsiii / OOpa3zoBarenbHas
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513136 .

[TonkoB, B. A. O6mas xumus / [lonkos B. A., [Ty3akoB C. A. - Mocksa: [DOTAP-Menua,
2010. - 976 c. - ISBN 978-5-9704-1570-2. - Tekcrt: snexrponssiii / ObC "KoncynbranTt
crynenta': [cait]. - URL: https://www.studentlibrary.ru/book/ISBN9785970415702.html
Cxisip C.H. OOmias, Heopranuueckas U OMoHeopraHudeckas XuMusi: yaeoHoe nocooue ais
By30B/ C.W. Cxusap, B.I'. Iprok, B.®. Illynerun. — 3-e u3z., nepepad. u gpon.— Mocksa:
UspatensctBo FOpaiit, 2020.— 263 c¢.— (Beiciiee oOpazoBanue) — TeKCT: 2IeKTPOHHBIH //
3BC IOpaiir [caiit]. — URL: https://urait.ru/bcode/455495

AxmeroB H. C. OOmas u HeopraHuueckass Xumus: Y4eOHHMK Ui By30B - M.: Beicmias
mkouta, 2002. - 743c.

OOmass u OuoHeopraHuyeckas XuMus: ydeOHO-MeTonudeckoe mocobue / coct. H. A.
Tapacosa, 1. H. Atmanckux, H. A. KoueroBa; mog o6m. pen. H. A. TapacoBoii [u ap.]. —
ExatepunOypr: M3narensctBo Ypanbsckoro yHusepcureta, 2016. — 66 c.: cxem., Tabi., Wi
Pexum J0CTyma: o MIOJITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=695169

ITonkos, B. A. OOmas xumus. buodpusudeckas xumus. XuMus OHOT€HHBIX HJIEMEHTOB /
B.A. Tlonkos, FO.A. Epmos, A.C. bepnsana. - M.: FOpaiit, 2012. - 560 c.
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https://www.studentlibrary.ru/book/ISBN9785970415702.html
https://urait.ru/bcode/455495
https://biblioclub.ru/index.php?page=book&id=695169

8. TrokaBkuna H.A., buoopranndeckas xumus: yuyeOnuk / TiokaBkuna H.A., Baykos FO.U.,
3ypabsu C.3. - M.: [IDOTAP-Menna, 2020. - 416 c. - ISBN 978-5-9704-5415-2 - Tekcr:
AJIEKTPOHHBIN 9BbC "KoHcynbTaHT cTyzneHTa". -
URL:https://www.studentlibrary.ru/book/ISBN9785970454152.html
0) 10MOJIHUTEIbLHAS JINTepaTypa:

9. OOmas u HeopraHudeckas XuMus: YUeOHHK JUIsl cTyaeHTOB By30B / M. X. KapareTssHir;
M.X. Kapanerpsauu, C.1. dpaxun. - M.: Xumus, 2000. - 592c.

10. VYrait S.A. OOmas 1 HeopraHWdyeckas XUMHs: YUeOHHK U1 CTYJACHTOB BY30B, 00yd. 1O
Hanp. u cner."Xumus" / 1. A. Vraii. - U3x.2-e, ucnpas. - M.: Beicras mikoia, 2000. - 527c¢.

11. JIutBunoBa, T.H. Xwumus nmad MeOUKOB: OHOICHHBIC DJIEMEHTHI U KOMIUICKCHEIC
coenuHeHus: ydeOHoe mocobue qis By3oB/ T. H. JlurBunoBa, H. K. Bricky0OoBa,
JI. B. HenameBa; monx o6Omei pemakumedr T. H. JlutBunOBOW. — 2-¢ m3m. — Mocksa:
WznatensctBo IOpaiit, 2023. — 222 c. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-
10943-6. — Texkcrt: amektponHbIit / O0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517109 .

12. I'muuka H.JI. O6mas xumus: yue0. mocooue - Mza.crep. - M.: KHOPYC, 2013. - 752c¢.

13. Komaun A. B. OOmas xumus: ydeOnuk; mopn pen.B.A.IlomkoBa,A.B.)Komauna. - M.:
I'DOTAP-Menua, 2012. - 400c.

14. Jlapuues, T.A. 'eoxumusi okpyxatomieil cpeapl: onopHble KoHcnekTsl / T.A. Jlapuues. —
KemepoBo: KemepoBckuili rocymapcrBeHHbld yHuBepcuteT, 2013. — 115 c. — Pexum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232758

15. Hecreposa, O. B. O0mas xumus ¢ snemMeHTaMmu 6rnoopranndeckoi xumuu: yaeoHuk / O. B.
Hecreposa, 1. H. ABepuera, JI. A. Jloopoxotos, A. A. Ilpokomnos, B. FO. Pemernsk, nox
pen. B. A. TlonkoBa. - Mocksa: Jlaboparopus 3nanuii, 2020. - 378 c. - ISBN 978-5-00101-
868-1. - Tekct: nsnextponnsii // OBC "Koucymbrant ctynenta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001018681.html - Pexum noctyma: 1o
MOATHCKE.

16. O6mas xumus [DmeKTpoHHBIN pecypc]: yued. mocodue / E.B. bapkosckuii, C.B. Tkaues,
JLT. [Terpymenko - MuHck: Bbpi. 1IK., 2013. -
http://www.studentlibrary.ru/book/ISBN9789850623140.html

B) mporpaMMHoe obecnneuenue u UHTepHeT-pecypcehl
ObecrieyeH  JOCTYIl K  COBPEMEHHBIM  MpodeccHOHAIbHBIM  0a3aM  JaHHBIX,

MH(OPMALIMOHHBIM CIIPABOYHBIM U MOMCKOBBIM cucTeMaM (Obubnuoteka COI'Y):
KonunuectBo
HoroBop Ha
HaumenoBaHue, cBeieHUS Cpok 1eHCTBIs TOYEK JocTymna/
0 TIpaBooOIaaTene u 11paso poK A nons3oBateneii | IlpuMedanns
M HUCITIOJIBb30BaHU A0rosopa
anpec caira 3EC XapaKTepUCTHKA
JIOCTyIa
OBC "YHusepcurer. 3aKI0YEHHNE
onbnmoreka onLine" 01.01.2023 — JIOTOBOpA Ha
000 «Jlupekr-Memua» | Ne 278-12/2022 g HE OTPaHUYCHO paBo
(RU) 31.12.2023 focTyna ¢
http://www.biblioclub.ru 01.01.24
<(O6pa30BaTeJ'IBHa$I
mwiardopma FOPANT» 0?:}603623523_ ;?)I;gfot;? ﬁz
000 <<3J’ICKTp0HHOf Ne 01/03-2023 01.09.2023 — 6050 paBo
n3narenbcTBo FOPAUT» 31.12.2023 JocTyma ¢
http://www.urait.ru/ 01.01.24
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OBbC «KoHcynbTanT

cTyaeHTa» «MeauiuHa. R T—.

BapaBooxpanenne BOy» OrOBODA HA
il KOMHfHM 500 Ne 830KC/0n.2003  27:02.2023 - 2005m wapr | HpaBpO
KOHCYIIETAHT 26.02.2024 IOJIb30BaTeNnei focTyna ¢
CTYJIEHTA» 27.02.24
www.studentlibrary.ru
Nudopmanmonno-
AHAJINTHYECKAs CHCTEMA
SCIENCE INDEX ;iﬁfoqea}‘ﬁz
000 HAYUHAS Sio-5051/2023 11.04.2023 — 10500 Hpago
OJIEKTPOHHAS 12.04.2024 HocTyNa ¢
BUBJIMOTEKA (RU) 13.04.24

WWW:
https://elibrary.ru
YHuUBepcasbHbIE 6a3bl 3aKIIOYCHIC
nauHbIX «MBUCY No 33-m1 01.01.2023 — HE OTPAHHMEHD Horgzggg Ha
000 «MBUC» (RU) 31.12.2023
- JOCTyTIa ¢

htpps:/eivis.ru/ 01.01.24
«HamuonanpHast
SJIEKTPOHHAS c
1Bk Ne 05.07.2018 - 10 Touek gocTyma 1o S —
®TBY «PI'By hitp 101/H5b/4513 05.07.2023 IP-agpecy A LSTE 76T
//HOB. PO

CocTaB JINIEH3NOHHOTO ¥ CBOOOTHO PACTIPOCTPAHAEMOI0 MPOrPAMMHOTI0
obecrneyeHusi, B TOM YHCJIe OT€4eCTBEHHOT0 MPON3BOJICTBA

Ne HaumenoBanue Ne norosopa(yiuueH3ust) Crpana
n/n NPOU3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
9 Windows 10 Pro for Ne 4100072800 Microsoft Products | CIIIA
"| Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CLIIA
' (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft Products | CLIIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CILIA
(MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CILIA
(MPSA) ot 04.2016r
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12 Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 UIT Poccus
WEB Class Cynrarynun P.T.(6eccpouno)
[IporpamMmmuOe obecmeueHne Ne CZI/108 o1 29.08.2017 Poccus
1C: Ilpennpusrue. (MakcumyM-coT) GeccpodHO
13 Byxrantepckuii Yder.
Tunosas konpuryparms 8
ceTeBasi BepCus
Cucrema KOMITBIOTEPHOM JIuuensust FSF/Debian (CBo6oxHOE
14 Bepctku MikTex IPOrpaMMHOE 00ECTIEYEHHE)
(6eccpouno)
15 Kasperksy Endpoint Security | JIo 22.01.2024 Poccus
[IporpammHoe obecrnieueHne CBo0Oo1HOE TpOrpaMMHOE CIIOA
1g| 711 penakTHpoBanus obecnieueHue(6ecCpPOUHO)
xumMudeckux dpopmy ISis
Draw
Cucrema moucka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccust
17| 3aumcTBOBaHMIA (mevictBuTenen o 31.12.2023r) ¢
«AnTtumiaruat.BY3» OAO «Awntu-Ilnaruar»
[Iporpammuoe obecrnieueHue NeKII /108 ot 29.08.2017 ¢ OOO Poccus
18 1C: IIpeanpusitue 8.3 «Maxcumym» (O6eccpodHo)
YrpaBineHue ToOprosiei
[IporpammuOe obOecrieueHue NoCJI. / Ne126., 01.07.2020r. Poccust
19 1C: 3apmuiata 1 KaJapsl roc. «MAKCHUMYM-
YUPEKICHUSAS
CODT» 6eccpouno
[IporpammHOe obecrieueHne NeCJ1/76 01.03.2017r. Poccust
20
1C: GroKer. «MaKCUMyM-co(hT» (6ecCpodHO)
ABTOMatu3upoBaHHas cucrema | CBUIIETEIBCTBO O Ccory
«Ynpasnenue —/lekanat bBPC» | rocynapcTBEHHOU perucTpanuu
21 nporpammsl it OBM
Ne2015611830 ot
06.02.2015r.(6eccpoyHo)
[Iporpamma nns 9BM «bank Pazpabotka COI'Y Cunerenscto | COI'Y
BOIIPOCOB JIJIs1 KOHTPOJIS 0 rOCYAapCTBEHHOM perucrpaiuu
22| 3HAHUI nporpammsl it OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInanst Ne8867, 0109.01.2023r. Poccus
23 (09.01.2023r. mo 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24 N,A.Cepreesuu
Tex.mox. 07.04.2022
25 «["anakTuka» ot 14.03.2022r (npumepHas gata) | Poccus
DIRECTUM RX - Cucrema | OOO T'anaktuka UT norosop Ne Poccus
26| DMEKTPOHHOTO 120320/11/A ot
JOKyMEHTO00OopoTa 14.03.2022(npumMepHast 1aTa)
VYenyru cBa3u (moctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
27} putepuer) 01.02.2022r -31.12.2022r
28 MOODLE BecruiatHoe poccuiickoe CIITA
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(becriaTHOE

pOCCHICKOE)
«l"anakruka PY3» JIunensus 6eccpouHas Poccus
29 Tex.conmpoBoxaenne oT 14.03.2022
r
JInunbli KaOuHeT abuTypuenTa | JluueHsus 6eccpouHast Poccus
30 Tex.compoBoxaenue ot 14.03.2022
r
JIn4HbIi KaOuHET Jlunensust Geccpoynast Poccust
31| cTyaeHTa/COTpyHIKA Tex.compoBoxaenue ot 14.03.2022
r
DrekTpoHHas OnbIHOTEKA https://dvs.rsl.ru Poccus
32| nucceprauuu U aBTopedepaToB | Tpedyercs perucrpanus B
PI'b(OB/1 PI'B) 6ubanoreke COI'Y
DbC"YuuBepcuTeTcKas https://biblioclub.ru Poccus
33 6ubnmmoreka ONLINE" Tpebyercs perucrpanus B
6ubmmnoreke COI'Y
ObC «Hayunas snextponnas | http://elibrary.ru. Poccus
oubnmoreka eLibrary.ru» Tpebyercs perucTpanus B
34 6ubamnoreke COI'Y
VYHuBepcanbHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
35 East View
OBC «Koncynbsrant crymenTa» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JIeKTpOHHas Tpebyetcs peructpanus B
6ubnuoTeka 1o 6ubaunoreke COI'Y
3¢ MEIMIHHCKOMY U
(bapMareBTHUECKOMY
00pa3oBaHUIO, a TAKXKE TI0
€CTECTBEHHBIM M TOYHBIM
HayKaM B IICJIOM.
DBC «IOpaiity - www.biblio-online.ru Poccus
oOpasoBatenbHas cpena, Tpebyercs perucTparus B
BKJIKOYAIOUIasi BUPTYAJIbHbBIN oubnmmorexke COI'Y
YHUTAIbHBIN 321 YAeOHUKOB U
37| Y4€OHBIX IOCOOHIi OT aBTOPOB
U3 BeIyIIuX By30B Poccuu mo
BCEM HaIPaBJICHHUSIM U
CTEIUATBHOCTSM
3g KOII (zomen Ha sHaekce) OecrimaTHoe Poccus
39 Pyclapn OecruiaTHOe Poccus
40 VIiPNet Poccus

I') MeTOANYeCKUEe YKa3aHUs, pa3padoTaHHble cocTaBuTeAssMH Padoueil mporpaMmsi.
1. Ky6anosa JL.M. Xumusi OMOreHHBIX 3JIEMEHTOB. YueOHoe nocobue. - BranukaBkas:
OI'BOY BO «COI'Y um. KJI. Xeraryposa», 2017, 160 c.
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2. Heénoa O.B., Kybamora JIL.M. Xwumus

KOOPJAWHALMOHHBIX

COEIMHEHUHN.

[DnexTponHbIii pecypc]: yueOHoe nocodue/ Caparos: Ait [Iu Op Menua, 2017.— 75

c.— Pexum nocrymna: http://www.iprbookshop.ru/73347.html — 5BC «IPRbooks».

10.

MarepuajibHO-TeXHHYECKOe o0ecnedeHne TUCUUIITUHBI (MOTYJIs)

Jladopatopusi O611eil 1 HeOpraHUYecKOW XUMUM JJI IPOBEICHUS 3aHATUI
CEeMHUHApPCKOT0 THIIA, Ta00PaTOPHBIX 3aHSATHH, KYPCOBOTO MMPOSKTHPOBAHUS
(BBITIOTHEHHSI KYPCOBBIX padoT), TPYIIIOBBIX U HHAUBUAYAIBHBIX KOHCYIbTALIUH,
a TaK)Ke CaMOCTOSITENbHON PabOoThl 00YHYaAIOIIMXCA: TPENoJaBaTeIbCKUN CTOI,
CTYyJ, 1a00paTOPHBIE CTOJIBI M CTYJIbs JIJIS 00yJaroIuxcs, kadeapa, KiaccHas
JIOCKa.

Oo6opynosanue: MaTepakTuBHas gocka Smart Board, mpoekinontoe
MYJIbTUMEINHHOE 000py10BaHNE (KOMITBIOTEP, MPOSKTOP, IKPaH) ¢
IporpaMMHBIM 06eCHe‘IeHI/IeM, BBIXOJAOM B CCTh I/IHTepHeT " IOCTYIIOM B
3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3zoBaTenbHyo cpeay COIY.

IMporpammuoe obecrieuenne: Windows 7 Professional; Office Standard 2016;
Cucrema xommbioTepHoii Bepctkn MikTex; Kasperksy Endpoint Security;
Cucrema tectupoBanust Sunrav WEB Class; IIporpamMHuoe obecrieuenune st
penakrupoBanus xumudeckux opmyn Isis Draw; Crucrema momcka TEKCTOBBIX
3anMcTBOBaHMA «AHTHIUIaruaT.BY3»; [Iporpamma mnst 9BM «bank BompocoB
JUTsE KOHTpOJst 3HaHuiy; VSDESK; Venyru cBsizu (I0CTYIT K CETH UHTEPHET);
MOODLE; nemoHCTpalMOoHHbIE U y4eOHO-HATJISAHBIC TTOCOOHS
(BUIeOIIpe3eHTAITNSA ).

JlabopaTtopHoe obopynoBanue: llIkad BeiTsHKHOM ¢ moaBomoM Boasl [1IB HBK — 2
TIIT.

[IputouHo-BEITSKHAS yeTaHOBKA (2 1mikada). Becbl 1abopaTopHbie MPEHU3HOHHBIC
ET-300IT— 1 mr.

Becrr mabopartopusie anekrporasie BM5101 — 2 miT. YuebHo-11abopaTopHbIit
komiuieke "OOras 1 Heopranudeckas xumus" — 2 mt. @oromerp KOK-3-01- 1
mr. [lkad cymmnpaeiit SNOL — 1 mt. Moromep UM-510 (crangapTHsrii)-1 mT.
Kanopumerp "Okcnept 001K"- 1 mt. Kongykromep Dxcrept 002-2-6H- 1 mir.
Muxkpockon OnHOKyIapHBIH "Mukmen-1"- 1 mr. HarpeBatensnas mmra ES-
H3040- 1 mt. Pedpakromerp MPD-45462M ¢ noaceerkoii — 1 . pH-merp 150
MMU- 2 mr. Memanka MarHUTHAS ¢ mogorpesom 113 6110- 2 mt. Hedemomerp
«H®M»-1 mr.

Poccuiickas ®enepanus,
362025, Pecrry6nuka
Cesepnas Ocerus —
Ananus,

ropox Binanukaskas,

yi. Barytuna, nom 44-
46,

yuebOHBIi Kopryc Ne 7,
ayna. Ne 609

JlaGopaTopus aHATUTHYECKOH XUMHUHU U PU3NKO-XUMHYECKHX METO/I0B
aHAJIN3a UL IPOBECHNUS 3aHATHIH CEMUHAPCKOTO TUIIA, Ta00PaTOPHBIX 3aHATHH,
KYpPCOBOTO MPOEKTUPOBAHUS (BBITOTHEHHUS KYPCOBBIX pa0OT), TPYIIIOBBIX U
WHAWBUAYaIbHBIX KOHCYJIBTALUH, @ TAKXKE CAMOCTOATEIbHON PabOThI
00y4aroLMXCsl: MPENnoJaBaTeNbCKUi CTOM, CTYI, 1a00paTOPHBIE CTOMNBI U CTYJIbS
111 00ydaromuyXxcs, KjIaccHas JOCKa.

O6opynoBaHue: MyTbTUMEAUIHBIN KOMITIIEKC (TPOEKTOp, IKpaH, KOMIBIOTED,
KOJIOHKH) C IPOrPaMMHBIM 00ecIieueHHEM, BBIXOJOM B ceTh VIHTepHeT U
JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaMOHHO-00pa3zoBatenbHyto cpeny COI'Y.
[IporpamMmuoe obecnieuenne: Windows 7 Professional; Office Standard 2016;
Cuctema xomnbrotepHoii Bepctku MikTex; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class; IIporpamMmmuoe obecrieuenue mis
penaktupoBanus xumudyeckux Gopmyi Isis Draw; Cucrema moncKa TeKCTOBBIX
3anuMcTBOBaHMH «AHTUIIaruat.BY3»; [Iporpamma ninst 9BM «baHk Bonpocos
1t KoHTpost 3Hanuiy; VSDESK; Yenyru cBsi3u (OCTYI K CETH HHTEPHET);
MOODLE; JInyHblif KaOHHET CTYACHTa/COTPYAHUKA.

JlaboparopHoe obopynoBanue: pH-merp-mumuiuBonsT™Merp PH-150MU — 2 .
Axsaguctmmsitop JI3-25- 1 wit. bans Bogsaas neyxmecraas UT-4302E ULAB-
1 wt. Becwl ananutuyeckune SHINKO HT 84RCE c nmoBepkoii — 1mit. Bechbl

Poccuiickas @eaepanus,
362025, Pecmybmmka
Cesepnas Ocerus —
Ananmus,

ropoa BrnanukaBkas,

yi. Batytuna, nom 44-
46, yueOHBIN KOpITyC Ne
7, ayn. Ne 615
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EK6000i- 1 mr. Becwt maboparopasie CAS MW-120 - 1 mrt.

Becwr naboparopnsie asektpoHHbie BMS5101- 1 mit. YueOHO-1abopaTopHbIii
komIuiekc "®duzndeckas u komwtonaHas xumus'- 1 mr. Goromerp KOK-3-01-1
wt. Hlxad cymmnbnerii (801, kamepa U3 Hepx.cTanu, auanazod 50-200 C)- 1 mwir.
Hentpudgyra Tagler HacTonbHas nabopaTopHas MeauirHckas mo TY — mT. Becsl
anekrponHbie MW-300 r-1 mr. Honomep M-510 (cTanmapTHBIH)-2mIT.
Konaykromep Dkcnept 002-2-6H- 1 mt. Harpesarensnas mmra ES-H3040-1 .
[eus MmydenpHas aneKkTpoKkamMepHas 3y0oTeXHUYeCKas Ui HarpeBa JIUTEHHBIX
¢dopm DKIIC-10- 1 wrt. [Momspumerp kpyrosoit CM-3-1 mir.

Pedpakromerp UPD-45452M ¢ noncBeTKO#M 1 01, IIKaaon-1 mT.
Crnexrpogoromerp [13-5300BU- 1 mir. Memnaika MarauTHas ¢ mogorpesom [19
6110- 2 mr. Kongykromerp MAPK-603/1 — 1 1.

JlabopaTopusi o01Ieii, HEOPrAaHNMYECKOH U AHAIUTUYECKOI XUMHHU JIJIs
MPOBEJICHHS 3aHSATHI CEMUHAPCKOTO TUIIA, Ta00PaTOPHBIX 3aHATHH, KYpCOBOTO
MIPOEKTUPOBAHUS (BBITOTHEHNS KYPCOBBIX pa0OT), TPYIIOBBIX U
WHAWBUAYaIbHBIX KOHCYJIBTAIUH, a TAKXKE CAMOCTOSATEIBHON PabOTHI
00y4JaroIuXcsi: MPenoiaBaTebCKUN CTOM, CTYI, 1a00PaTOPHBIE CTONBI H CTYIIbS
JUIst 00y4aloMXCs, KiaccHas JOCKa.

Ob6opynoBanue: MyTbTUMEANIHBIN KOMITIIEKC (ITPOEKTOp, IKpaH, KOMITBIOTED,
KOJIOHKH) C ITPOrpaMMHBIM 00€CIIeUeHHEM, BEIXOJOM B ceTh IHTEpPHET 1
JIOCTYIIOM B 3JICKTPOHHYI0 HH(pOPMaIMOHHO-00pa3oBarenbuyio cpeay COI'Y.
[Iporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016;
Cucrema xommbioTepHoii Bepctkn MikTex; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class; [Iporpammuoe obecnieaenue miist
penakTupoBaHus XuMuueckux Gopmyi Isis Draw; Crucrema morncka TEeKCTOBBIX
3auMcTBOBaHUH «AnTUIIarnat.BY3y»; Ilporpamma mist 9BM «bank BOIIpocoB
JUTst KOHTpoJis 3HaHuiy; VSDESK; Yemyru cBsi3u (HOCTYII K CETH HHTEPHET);
MOODLE; JInunblii KaOHHET CTYACHTA/COTPYIHHKA.

JlaGopatopHoe obopynoanue: Becor "CAS"- 1 mr. Becbl ananuTraeckue
SHINKO HT 84RCE c nosepkoii-1 1mr. ®otomerp dhoTodnexkrpuueckuii KOK-2-
1 mrr. kad cymmnpabit SNOL 67/350 LN — 1 mt. Hentpudyra CM-12- 1 mt.
Honomep M-510 (cranmaptaerii)- 1 mr. Kongykromerp nopratuBHbeii OHAUS
ST300C-1 wt. Pedppaxromerp UPD-45452M ¢ moacBeTKOM U JOII.IIKAION-1 T,
pH-metp 150 MU- 1 mrt. Cnekrpodoromerp I13-5300BU- 1 mT. Memanka
MariauTHas ¢ nogorpesom I13 6110- 2 mir.

Poccuiickas ®enepanus,
362025, Pecriy6nuka
Cesepnas Ocerus —
Ananus,

ropox Binanukaskas,

yi. Barytuna, nom 44-
46, yaeOHbIN KopITyCc Ne
7, ayn. Ne 610

JlabopaTopuss PU3UKO-XUMHYECKHX METOJ0B AHATU3A JJIsI IPOBEICHUS
Hay4YHO-HCCIIEN0BATENbCKOM paboThl, KypCOBOI'O IPOEKTUPOBAHHUS, BHIIOIHEHUS
BBIITYCKHBIX KBaTM(UKALIMOHHBIX Pa0OT, TPYIIIOBBIX U MHIUBHyaIbHbIX
KOHCYJIbTallUi: IPETIoJaBaTeNbCKUi CTOM, CTYI, 1a00paTOPHBIE CTOMBI U CTYNbS
TUTS 00 yJaTOIIHIXCSI.

Ob6opynoBanue: [lepcoHaabHBII KOMIBIOTEP B KOMIUIEKTE C IIPOTPaMMHBIM
obecriedeHreM, BBIXOAOM B CeTh MIHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO
nH(popMaImoHHo-00pazoBarenbHyto cpeny COI'Y -2 mr.

IMporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanust Sunrav WEB Class, CucremMa KOMITBIOTEPHOR BEPCTKH
MikTex, Kasperksy Endpoint Security, ITporpamMHoe obecrieueHue st
penakTupoBaHus XuMIUYeckux popmyin Isis Draw, Cucrema moncka TeKCTOBBIX
3anuMcTBOBaHMH «AHTHIIIaruat.BY3», IIporpamma s O9BM «bank Bonpocos
IUIs1 KOHTpoJst 3HaHui», VSDESK, Yenyru cBsizu (JOCTYI K C€TH MHTEPHET),
MOODLE, Jlnunsiii kabureT cryaeHTa/corpyaanka, KOII (momen Ha sHIEKCE),
Pyclapn, ViPNet.

JlaboparopHoe obopynoBanue: [IpuTouHoO-BHITSDKHAS ycTaHOBKA (30HT U3
ouuHkoBaHHO# ctanu 2000*600*400-2 crona). Ananuzatop "®moopat -02-2M"-
1 mrt. AromMHO-AOcopOmonHbIi criekTpoMmeTp MI'A-1000 ¢ aBTOoCcemIepom- 1
wrt. ®oromerp KOK-3-01- 1 mrr. [Inamennsiii poromerp OIIA-2-01 30M3- 1
wt. Cnekrodoromerp [13-5400Y ®- 1 mr. Memanka MarHuTHas C OJOTPEBOM
113 6110- 2 mr.

Poccuiickas ®deneparus,
362025, Pecrry6mnmka
Ceepnas Ocerns —
Ananmus,

ropoa BrnanukaBkas,

yi. Batytuna, nom 44-
46, yueOHBIN KOpITyC Ne
7, ayn. Ne 607
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JlaGopaTopusi XUMHM OKPY KAIOIIel cpelbl U IKOJIOrHYecKOoil 0e301acHOCTH
JUISl IPOBECHUS 3aHITHI CEMHUHAPCKOr0 THIIA, TA00OpaTOPHBIX 3aHATHH,
KypCOBOT'O IPOEKTHPOBAHUS (BBITOTHEHHUS KYPCOBBIX Pa0OT), TPYNIIOBBIX U
WHAWBUAYaIbHBIX KOHCYJIBTAIUH, @ TAKKE CAMOCTOSATEIBHON PabOTHI
00y4aroUIMXCsl: MPEnoJaBaTeNbCKUN CTOM, CTYI, CTONBI U CTYJIbsI IS
00y4aroImxcs, 1abOpaToOpHbIC CTOJIBI, KJIacCHAs J0CKa.

O6opynoBanue: MyJIbTUMEIUHHBIN KOMILIEKC (TIPOEKTOP, SKPaH, KOMIIBIOTED,
KOJIOHKH) C MTPOrpaMMHBIM 00ECTIeYeHHEM, BBIXOJIOM B ceThb HTEepHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMoHHO-00pazoBatensHyo cpeny COI'Y.
[Mporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016;
Cuctema xommbioTeproii Bepctku MikTex; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class; I[IporpamMmmuoe obecrieuenue 1ist
penaktupoBaHus xumuueckux (opmyi Isis Draw; CricreMa OMCKa TEKCTOBBIX
3auMcTBOBaHUl «AnTuaruar.BY3y»; [lporpamma mist O9BM «bauk BompocoB
JUTst KOHTpoJis 3HaHuiy; VSDESK; Vemyru cBsi3u (IOCTYI K CeTH UHTEPHET);
MOODLE; JIn4Hblif KaOWHET CTYACHTa/COTPYAHUKA.

JlabopaTtopHoe ooopynoBanue: lllkad cymunbubiiit SNOL 67/350 LN — 1 mT.
HNonomep M-510 (cranmapthsiii)- 1 mr. Konagykromerp nopratusasii OHAUS

ST300C-1 wt. Pedppaxromerp UPD-45452M ¢ moacBeTKoM U O IIKAJION-1 11T,

pH-merp 150 MU- 1 mt. Memanka marautHas ¢ nogorpesom [19 6110- 2 mt.
Bans BomsHas neyxmectHas UT-4302E ULAB-1 mit. YueOHo-1a00paTOpHBIH
KoMILuTeKC "OKomorndecknii MOHUTOPUHT"-1 mt. KoHIyKTOMETp MOPTaTHUBHBIN
OHAUS ST300C- 1 mt. Harpeatenbnas mmmra ES-H3040-1 mr. pH-merp 150
MMU-1 mr. Becsl mabopatopusie npenusnonHbie ET-30011 ¢ moBepkoii-1 mT.

Poccuiickas ®@enepauus,
362025, PecniyOnuka
Cesepnas Ocerus —
Ananus,

ropon Bnagukaskas,

yi. Barytuna, nom 44-
46, yaeOHBIN KOpITyC No
7, ayn. Ne 613

Y4eOHbIe AyAUTOPUH I POBEACHHUS 3aHATHI JIEKIITHOHHOTO THUTIA:
TIPETIOIaBaTENbCKII CTOM, CTYJ, CTONBI M CTYJIBS U1l O0YJaroINXCs, KIIacCHAas
JOCKa.

Ob6opynoBanue: [lepcoHanbHBIN KOMITBIOTEP B KOMIUIEKTE C TIPOTPAMMHBIM
obecrieueHreM, BEIXOIOM B C€Th MIHTEpPHET M TOCTYIIOM B DJIEKTPOHHYIO
uH(popMaImonHo-o0pazoBatenbHyio cpenxy COI'Y. IIpoexrop Epson EB-735Fi -
KOMIIJIEKT TTOCTaBKHU (KpEIUICHHUE TSl TPOEKTOpa, MMHYp MUTaHMs) — 1 1IT.
Hoyt6yk 000 "AMCUSJITEXHO" — 1.

IIporpammuoe obeceuenne: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Crcrema KOMITBIOTEPHOM BEPCTKH
MikTex, Kasperksy Endpoint Security, ITporpamMuoe obecrieuenne s
penaktupoBanus xumudeckux Gopmyi Isis Draw, Crucrema morcka TeKCTOBBIX
3amMcTBOBaHU «AnTHIIIarnat.BY 3y, [Iporpamma aiist 9BM «bank BompocoB
JUTsl KOHTpost 3HaHuiy, VSDESK, Yenyru cBs3u (OCTYI K CeTH UHTEPHET),
MOODLE, Jlnunsriii kabuHeT cryaeHTa/corpyaanka, KOII (momen Ha sHIEKCE),
Pyclapn, ViPNet.

Poccuiickas ®enepaius,
362025, Pecrryommka
Cesepnas Ocerus —
Ananmus,

ropoj BnagukaBkas,

yi1. Batytuna, ngom 44-
46, yueOHbIH KOpIyc Ne
7, ayn. Ne 606

YueOHble ayAMTOPHH 1JIsl IPOBEIEHHS 3AaHATUI JIEKIIMOHHOI0 THIIA:
MPENOAaBaTENbCKUI CTOM, CTYJ, CTOJIBI U CTYJIbS U O0Y4aOLIMXCsI, KJIacCHas!
JOCKa.

Ob6opynoBanue: [lepcoHanbHBIN KOMITBIOTEP B KOMIUIEKTE C IIPOTPAMMHBIM
obecrieueHreM, BBIXOIOM B ceTh MIHTEpHET U TOCTYNOM B 3JIEKTPOHHYIO
uHpopmannoHHo-obpazosarenbuyto cpeny COI'Y. Ilpoekrop Epson EB-735Fi -
KOMIIJIEKT IIOCTaBKH (KpEIUIEHUE ISl IPOEKTOpa, IIHYp NUTaHus) — 1 mT.
Hoyr6yx 000 "AUCUIITEXHO" — 1.

IMporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Cucrema KOMIBIOTEPHOM BEPCTKH
MikTex, Kasperksy Endpoint Security, ITporpamMHoe obecriedeHue st
penakrupoBaHus xumudeckux Gopmyn Isis Draw, Cucrema morncka TeKCTOBBIX
3anuMcTBOBaHNN «AHTHIIIaruat.BY3», [Iporpamma qiis O9BM «bank Borpocos
JUT KOHTponst 3HaHuiy, VSDESK, Yenyru cBsi3u (1OCTyn K CEeTH UHTEPHET),
MOODLE, JInunelii kabuner cryaeHta/corpyanuka, KOII (zomeH Ha sHAekce),
Pycl"apn, ViPNet.

Poccuiickas ®eaepanus,
362025, Pecrry6omnuka
Cesepnas Ocerus —
Ananmus,

ropoa BrnanukaBkas,

yi. Batytuna, gom 44-
46, yaeOHBIN KopIryc Ne
7, ayn. Ne 604

KomnbloTepHblii Kiaace

Poccuiickas @eaepanus,
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MPENoJaBaTeNbCKUI CTOM, CTYI, CTONBI U CTYJIbS JUIA 00Y4alOLIUXCsl, KJIaccHas
J0CKa.

O6opynoBanue: KoMIbIoTepsl A5l KOMIBIOTEPHOTO KJIacca B KOMIUIEKTE €
MPOrpaMMHBIM 00ECTIeYeHHEM, BEIXOJIOM B ceTh VIHTEpHET U IOCTYIOM B
3NEKTPOHHYIO HH(POPMaLMOHHO-00pa3oBatenbHyto cpeay COI'Y.
WnTepakTuHas nocka 78 (1702070/15112/11344/2+), ncTOUHUKH
OecriepedoiiHoro nutanus [ppon, kommyrarop s kinacca D-Link DGS-10240,
npoexTop Beno MX503.

[Mporpammuoe obecnieuenune: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, CucremMa KOMIBIOTEPHOI BEPCTKU
MikTex, Kasperksy Endpoint Security, [TporpamMHoe obecnieueHue st
penaktupoBanus xummudeckux opmyn Isis Draw, Cucrema morncka TEeKCTOBBIX
3auMcTBOBaHUH «AnTUUiaruar.BY 3y, [Iporpamma aiis 9BM «bank Bompocos
JUT KOHTpOJist 3HaHuiy, VSDESK, Yenyru cBsi3u (IOCTyI K CETH UHTEPHET),
MOODLE, JInunslii kabuHer cryaeHTa/corpyannka, KOII (momeH Ha sHaekce),
Pyclapna, ViPNet.

362025, PecniyOnuka
Cesepnas Ocerust —
Ananus,

ropoxa Brnagukaskas,
yi. Batrytuna, nom 44-
46, yaeOHBIN KOpITyC Ne
7, ayn. Ne 614

BbubauoTteka, B TOM Ync/Ie YNTAIBHBINA 3aJ1: CTOJIBI U CTYJIbSI JUIS
00yJaroIIUXCsl; KOMITBIOTEPHI B KOMILIEKTE C IPOrPAaMMHBIM O0ecIieueHUEM,
BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBaTtenpHyI0 cpeny COI'Y.

IMporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanust Sunrav WEB Class, CucremMa KOMITBIOTEPHOH BEPCTKU
MikTex, Kasperksy Endpoint Security, ITporpamMHoe obecrieueHue st
penakrupoBanus xummudeckux Gopmyi Isis Draw, Crucrema morcka TeKCTOBBIX
3auMcTBOBaHUH «AuTHIIarunat.BY 3y, [Iporpamma gt 9BM «bank Bompocos
T KOHTpOJst 3Hanuiy, VSDESK, Yenyru ¢Bs3u (I0CTYI K CETH HHTEPHET),
MOODLE, JInunsiii kabuHeET cTyaeHTa/cotpyaauka, KOIT (moMeH Ha sHAEKCE),
Pycl'apn, ViPNet.

Poccuiickas ®enepanus,
362025, Pecrry6nuka
Cesepnas Ocerust —
Ananwus, T. BnagukaBkas,
Leperenu/Baryruna, a.
16/19
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