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IHosicHuTebHASA 3aNMCKa

Pabouas mporpamma JUCIHIUTMHBI COCTaBJIeHa B COOTBETCTBUU ¢ TpeboBanusimMu PI'OC
3+ mo HampasieHuto noarotoBku 44.04.01 «Ilemarornueckoe oOpa3oBaHue», HAITPABICHHOCTh
«EctecTBeHHOHAYyYHOE 00pa30BaHUE)

PII nucuunmuubel «OOHMe BONPOCHI METOAMKU OOYYEHHs] XMMHHM» TPEACTaBIseT coOoi
COBOKYIIHOCTb  JMJAKTUYECKUX  MaTepUajoB,  HANpaBICHHBIX  HAa  pEaIU3aLHUIo
COJICpKATENIbHBIX, METOJAMYECKMX M OPraHU3alMOHHBIX YCJIOBHIl MOJATOTOBKH o
Hanpasienuio 44.04.01 «[legarormueckoe oOpa3oBaHUEY.

JlucuuminHa OTHOCUTCA K JUCIUIUIMHAM T10 BBIOOpY.

Tpyn10eMKOCTh TUCHMIUIMHBL: 2 3a4€THBIC SMHUIBI, 2 Yac.

Kntouegvie cnosa: «MakpOHYTPUEHTBI», «\MUKPOHYTPUEHTBI», «yTJIEBOJBI MUIINY, «OCIKU
OUIIW», <JIMOUABL  IUIIW», «KAJIOPUHHOCTh MHILW», «IEPEBAPUBAHUE  YIJIEBOJOBY,
«repeBapUBaHKUe JIMIHIOBY, «IIepeBapuBaHUE OEIKOB», «BUTAMUHBIY», «MHHEpaJbHbIC
BELIECTBAY.

CocraBurenp 1.0.H., npodeccop kadenpsl xumuu, aupekrop HUM komruiekcHbIX
npobnem AI'Y Lukynu6 A.Jl.




1. Heau u 3312494 TUCHUIJIMHBI (MOZYJIs1).

[enu 1 3a1a4n AUCHUIUTMHBL GOPMYIHUPYIOTCS B TepMuHax komnereHuil (OPI'OC).

N3yyenne JUCHUILIMHBI  HaNpaBjieHO Ha  (opMupoBaHHe  CJeAYIOIIHX
KOMIIeTeHIIHIi:

BrinmyckHHK TporpaMMbl MarucTpaTyphl JOHKEH 001a1aTh CIEAYIOIIMMHI KOMIIETEHIUSIMHI
- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE COBPEMEHHBIX MpPOOJIEeM HAyKd W OOpa30BaHUS MPH
peurenun npodeccruoHanbHbIx 3ana4d (OI1K-2);
- CIOCOOHOCTb TMPUMEHSATH COBPEMEHHBIE METOAUKA U  TEXHOJOTMH  OpraHHU3aliH
0o0pa3oBaTeNbHON AEATENbHOCTH, JWArHOCTUKM M OLEHHBAHMS KadecTBa 00pa30BaTEIbHOTO
npoiiecca Mo pa3indHbIM 00pa3oBatesbHbIM porpammam (I1K-3);
- TOTOBHOCTBIO K pa3pabOTKe U peau3alii METOAMYECKUX MOJENeH, METOANK, TEXHOJIOTHIA 1
npUeMOB OOy4YeHHs, K aHalIu3y pPe3yJIbTaTOB Ipolecca UX HCIOIb30BaHMS B OpraHMU3AIMIX,
OCYILECTBIIAIONINX 00pa3oBaTenbHy0 AesrenbHocTh (ITK-11);
IHoka3aTenssMu KOMIIETEHIUI SABJIAIOTCSH:

3HaHUus TOTPEOHOCTEM JeTed IIKOJBHOTO BO3pacTa B HYTPUEHTAX, MEXaHU3MOB

nepeBapuBaHus OENIKOB, )KUPOB, YTIIEBOI0B, 0OMEHA MUILEBHIX BELIECTB B OPTaHU3ME;
VMeHUs XapaKTepU30BaTh MPOSBICHHS HEJOCTaATOYHOCTH MUIIEBBIX BEIIECTB;

Hasbiky (HOPMHUPOBAHUS MPUHIIUIIOB 3J0POBOTO MTUTAHMUS.

Lenb - u3ydyeHrne OCHOB 3/I0pPOBOTO MUTAHUS.

[Ipu uzydyenuu crnenkypca «OCHOBBI 3JI0pPOBOTO MUTAHHUSA»  PEATUIYIOTCS CIEAYIOIINe
3aauu:

- CUCTeMAaTH3allMs 3HAHUH O MUIIEBHIX BEIIECTBAX;

-M3y4EHUE IPUHITUIIOB 3/I0POBOT0 MUTAHMUS;

-0cOOEHHOCTH MUTAHUS HA ITarax OHTOT€HE3a;

-HMCII0JIb30BAHNE IPUOOPETEHHBIX 3HAHUHN B [I€AAroru4ecKoi AesITEIbHOCTH Ha ypOKax U BO
BHEYpPOUHOI1 paboTe.

VY4eOHbIi MaTeprall JUCUUIUIMHBI CIIOCOOCTBYET CO3HATEILHOMY H IITyOOKOMY YCBOCHHIO
XUMHUH, CUCTEeMATHU3AIlMH 3HAHUN, BOCHMTAHMIO JUCIUILTMHUPOBAHHOCTU M OPraHHU30BaHHOCTH,
NPUBHUBAET HABBIKM 370pPOBOTO THTAaHUS, YMEHHS CaMOCTOSTENLHOW paboOThl, CO3/aeT
MPEINOCHUIKU JIJIsl HAYYHOTO MUPOTIOHUMAHUS U ()OPMHUPOBAHHSI MUPOBO33PEHUS CTYIAEHTOB, UYTO
HEMAaJIOBaXHO I po(hecCHOHabHON OpUEHTALMU BBIITYCKHUKOB (DaKy/IbTeTa €CTECTBO3SHAHMSL.



2. O0beM TUCHUIIMHBI (MOIYJISI) IO BUAAM y4eOHO# padoThl.
Tabmuna 1. O6beM AUCHUTITHHBI (MOTYJIs)
(obOmast TPYA0EMKOCTD B 3a4E€THBIX €IUHHIAX: 2)

Bunsl yueOHoI paboThI Bcero |Pacnpenenenue no
4acoB ceMecTpam B
qacax
2 ceM

OO01mmast Tpy10eMKOCTh TUCIIUTUTHHBI 72
AyauTOpHBIEC 3aHATHS 27
Jlexuuu (JI) 4
[Ipaktrueckue 3ausatus (113) 18
Cemunapsl (C)

JIaboparopusbie pabotsl (JIP) u apyrue Buabl ayJUTOPHBIX 5
3ansaTun (KCP)

CamocrostenbHas padota (CP) 45

Kypcogas pabora (KP)

Bujg ntorosoro KOHTPOJIA

3a4€T

3. Conep:xkaHue TUCHUILUIUHBI (MOTYJIsA).

Tabnuna 2. Pacnipenenenue 4acoB Mo TeMaM M BHJIaM yu4eOHON paboThI

Ne HanmenoBaHue pasnenoB (MOyei)
paszena Y TEM JTACIUTUTHHBI
(Momyms)

O0BeM B yacax

Bcero

J

I13

C

JIP
(KCP)

CPC

1 IIutanne, XUMUYECKHUN COCTaB MUIIU
yesnoBeka. OCHOBBI 3JI0POBOTO MTUTAHUS;
0COOCHHOCTH TUTAHMS Ha dTaIax
OHTOT€HE3a

Xumuueckuut cocmas nuwu. OpraHu4ecKue U
MUHEpPAJIbHbIE KOMIIOHEHTHI MUIIH, OCHOBHBIE
u MuHopHble. Hopwmbl  ¢dusznonornyeckux
NOTpEOHOCTE! B NMILEBBIX BELIECTBAX M
DHEPIrUM JI€TEN U MOAPOCTKOB.

benxu nuwu, Kaaccupurayus.
Knaccugukarus 6e1KoB M0 MPOUCXOKICHUIO
u Ouonornueckod 1eHHocTH. Kpurepun
MOJTHOLEHHOTO Oenka. JTalloH MOJHOLEHHOTO
Oenka.

benxu nuwu, 6uonocuueckas pons. Cyrodnas
noTpebHocTh B Oenke. DakTopbl, BIUSIOLINE
Ha morpeOHocTH B Oenke. HezameHumble u
3aMCHHUMBIC aMHUHOKHCJIOTHI.

3uauenue  ocupos  nuwu 6  npoyeccax
JHCU3HeOessmeNbHOCU, nepesapugatue
aunudos. CyToyHasi TOTPEOHOCTh B JIMIUIAX.




@akTophl, BIMSIONIME Ha MOTPEOHOCTH B
xupax. HesameHnMble )KUpHBIE KUCIIOTHI.

OcHosbl 300posoco numanus. OcobenHocmu
numanus Ha smanax oumoezereza. Konmenmms
MOJTHOIIGHHOTO NMUTaHus. [IuTanue u 310poBbe
yeyoBeka.  HamuoHalbHble — TpaJulUM B
MUTaHUU. VI3ydeHue NPHUHIMIIOB 3J0POBOTO
nutanus.  IIumeBble  100aBKM M HX
BO3JICUCTBME HAa  OpraHuU3M  4YeJIOBEKa.
[luranue nereid U noapoctkoB. I[luTanue B
MO>KHJIOM BO3pacTe.

11

YcBoenue nuiiy, (pakTopsl, BIUSIONINE HA
ATOT IPOLIECC, PETYJIISALIMS MTULLIEBAPEHUS

OchosHble yenesoovl nuyu 4eioseKa,
nepesapuganue yeneso0os. llepeBapnuBanne
KpaxMaJia ¥ qucaxapuioB. [J1roko3a kak
OCHOBHOHM METa0OJIUT YIIIEBOTHOTO
obMeHa. OOMeH (GPYKTO3bI U TAJIAKTO3bI.
Hacnencrennblie HapylieHus: oOMeHa
MOHO- U IUCaXapHJIOB

Yceoenue 6enkoe opeanuzmom. IlporenHasbl
KeJyJOYHO-KUIIEYHOI'O TPaKTa, cyOcTpaTHas
cnenu(UYHOCTh  TpoTenHa3. BcackiBaHue
aMHHOKHUCIIOT. buoxumuyeckue MexaHHU3MbI
perymsiuuu MUIIEeBapeHus, TOPMOHBI
KeNyJoyHO-KulleyHoro  TpakTta.  OOmas
CXeMa MCTOYHHMKOB M IYT€H pacxoJ0BaHUs
aMUHOKHCIIOT B TKaHfAX.  Perymauus
MUIIEBapEHUsl.

Yceoenue AHCUPOB OP2AHUZMOM.
IlepeBapuBanue HEUTPAJIBHOTO JKUpa,
dochonunuos, 3¢upoB XOJIECTEpHUHA.
BcackiBaHne = mpoayKTOB — MepeBapHBAHMA.
Hapymenust mepeBapuBaHHs M BCAaChIBaHUS.
Pecunres  TpUTIMIEpUHOB B CTEHKE
KHAIIEYHUKA.  AJMMEHTapHOE  OXXHUPEHHE,
NPUYHHEI ¥ PaKTOpHl pucka. [lemoHupoBaHue
U MOOMIM3alMs XHUPOB B KUPOBOM TKaHU:
pETyISIUs CHHTEe3a W MOOWIIM3AIlH KHPOB.
ANMMeHTapHOe OXKUpEeHHe, TPOPHIAKTHKA

14

10

Hroro

72

18

45

S5.CamocrosiTeqbHast padoTa 00y4ar0IMXCS.

Tabmuna 3. Conep)kaHrue caMOCTOSITENIbHOM pabOThl 00yJaroMIMXCSl.

/I | CaMOCTOSTEIILHON

Bun Pa3nensl uim TeMbl

paboueii mporpaMMbl

GDopMa OTYCTHOCTHU

paboThI
1 | Unousuoyarvnoe | 1. «lluranwe, cocraB mnHIM 4enoBeka, | [Ipe3eHTarmu
oomauinee OpraHMYeCKUe W MHUHEpPATbHbIC KOMITOHEHTHI,




3a0anue OCHOBHBIE U MUHOPHBIE»
2. «YcBOoeHre MUIIH, (aKTOPhI, BIUSIONINE Ha
ATOT MPOIIECC, PETYJISALIUS MUILIEBAPECHUSI»
3. «OCHOBBI 3J0POBOTO MUTAHUS; 0COOCHHOCTH
MMTAHUS HA dTAIllax OHTOT€HEe3a»
Pegepamoi 1. Conb B mUTaHUU YEIOBEKA [Ipe3enTannu
2. Caxap B MUTaHUH YE€IOBEKA
3. Ponp paduHMpOBaHHBIX YIJIEBOJIOB B
pa3BUTHU Kapueca
4. PecuHTe3 TPUIIULUEPUHOB B  CTECHKE
KHIIICYHUKA
5. Ponp meyenm B oOMeHe O€JIKOB, KHPOB,
YTJIEBOJIOB
6. IIumeBple 100aBKM M HUX BO3IEUCTBHE Ha
OpraHu3M 4YelIOBeKa
7. HanionaspHble TpaJuIiy B IUTaHUH
Loknao 1. HezamMeHHMBblE aMUHOKHUCIIOTBI [IpesenTanuu
2. 3aMEeHUMbIE€ aMUHOKHCIIOTBI
3. HezameHuMbI€ JKUPHBIE KUCTIOTHI
4. TpancniopTHbIE POPMBI JTHUITHIOB
5. [Ipodunaktrka oxXupeHus
6. OcoOeHHOCTH MUTaHMs MOJAPOCTKOB
Camonoozomoeka | 1. AnuMeHTapHoe oupeHue, npuuuHbl u | [IpeseHTanuu
(hakTOpHI prCKa.
2. BcacsiBaHue aMUHOKHUCIIOT
3. Hapymienus mepeBapuBaHUS U BCAChIBAHUSA
KUPOB
4. CogepxaHrie MUKPOIJIEMEHTOB B MHUIIEBBIX
MPOJIYKTax
CocraBnenue 1. «YcBoenue nuiy, (HakTOPbHI, BIUSIOIINE
rJI0CCapueB Ha 3TOT nporiecc, perymnsus
MUIIEBApEHUS»
2. «OCHOBBI 3JI0pOBOTO MUTaHUS;
OCOOCHHOCTM  MHUTAaHUS  Ha  JTamax
OHTOTEHE3a
Pa3pabotka 1. «Iluranue, cocraB MHUIM YeJoBeka, | [Ipe3enranuun
AJIEKTPOHHBIX OpraHUYEeCKHe u MUHEpaJIbHbIE
pecypcoB KOMIIOHEHTHI, OCHOBHBIE 1 MUHOPHBIE»
2. «YcBoeHue mumy, (paKTOPHI, BIHSIOIIAEC
Ha 3TOT npotiecc, peryisuus
MIUIIEBAPEHUS»
3. «OcHOBBI 310pOBOTO MUTaHMUS;
OCOOEHHOCTHM  THUTaHUS  HA  HJTamax
OHTOTEHE3a
Bcero yacos 45

4.1 Tembl ceMeCcTpPOBBIX 3a1aHUN

«Cosb B MUTAaHUM YEJOBEKa» - HOPMBI MOTPEOHOCTH B COJIM, BIMSHUE COJM HA OPTaHU3M,
MPOSIBIIEHUE U30BITOYHOTO MOTPEOICHHUS.

«Caxap B NMUTaHUM YEJIOBEKa» - HOPMBI NMOTPEOHOCTH B caxape, BIMSHUE HA OPTaHU3M,
MPOsIBJIEHUE U30BITOYHOTO MOTPEOIEHUS; POiab pa@UHUPOBAHHBIX YIJIEBOJOB B Pa3BUTHH
Kapueca.




3. «IlumeBsie M00AaBKM W HX BO3JCHCTBHE HAa OPraHW3M 4YEJIOBEKa»- KIACCHU(PUKAIHI

MU EBBIX ;[06211301(, MCXaHU3MBbI BO3HCﬁCTBHﬂ Ha OpraHu3M 4CJIOBCKaA

4, ((HaL[I/IOHaJ'II)HI)Ie TpaAullukd B IIUTAHUU) - 0COOEHHOCTH TPAAUIUOHHOI'O ITUTAHUA

Pa3InYHbIX HAPOJI0OB

5. Pecunres TPUTTIULOEPUHOB B CTCHKEC KHUIICYHUKA» - MCXaHU3MBbI PECHUHTE3a

TPUTIIMLEPUHOB B SHTEPOIUTAX, (DAKTOPHI, BIMUSAIOLINE HA 3TOT MPOIECcC

6. «Poap meyeHu B oOMeHE 66J'IKOB, JKHUPOB, YyIiI€BOOAOB» - o6pa303aHI/Ie MOYCBUHBI, CHHTEC3

xoJecTepuHa, (pochoaunuaoB, TIFIOKOHEOTEHE3 U JP. METa00IMYECKHE MTPOIECCHI
4.2. Ilepeuenv yuebHO-Memoouueckoeo obecneueHuss Oasl CAMOCMOAMENbHOU pabombl

obyuarowuxcs

buoxumus / mox pen. unen - koppecrnonnaenta PAH, npod. E.C.Cesepuna, npod. A.A.

Huxkonaea.- M.: ID90TAP-ME/], 2005.- 780 c.

Hukynu6, A. JI. OCHOBBI CTPOEHHS U PEAKIMOHHAs CIOCOOHOCTh OPraHMYECKUX

coeauHenuit/ Yue6Hoe mocobme. PexomennoBano IlenTpanbubiM Mmertoamueckum CoBeTOM
KI'MA (ITpotokoa Ne49) - Maiikor, 2005 -Tumnorpadus AI'Y

5. YueOHO-MeTOANYECKOE 00ecnieyeHne TUCIUILIUHBI (MOYJIsf).
Ta6muia 4. OcHoBHAs TUTEpaTypa

Ne bubnmuorpaduyeckoe onrcanue
n/m

1 |Ilunuyx JLI'., 3unkeBuu E.Il, I'puauna C.b. buonormueckas xumusa.- Kemeposo:
KemepoBckuii TEXHOJIOrMUECKUI MHCTUTYT MUILEBOW MpombiiieHHOcTH -2011 r.- 364 c.
http://old.biblioclub.ru

Tabnuna 5. JlononHuTenpHas ureparypa

Ne bubnuorpaduueckoe onucanue

/11

1 |Maptunuuk, A.H. O6mas nyrpunuonorus / A.H. Maptunuuk, 1.B. Maes, O.0. Anymesuu.-
M.: MEInpecc-undopm, 2005- C.273.

2 |buoxumus / mon pexa. uieH - koppecnonnaeHta PAH, npod. E.C.CeBepuna, mpod. A.S.
Hwukonaesa.- M.: ITDOTAP-ME/], 2005.- 780 c.

3 |Meroauueckue pekomennauun MP 2.3.1.2432-08. Hopwmsb! ¢puznonornyeckux norpedHocTe
B DHEpPrud M TMHUUIEBBIX BEIIECTBAX JUIsl pa3iIMyYHbIX Tpynn HaceneHus Poccuiickoit
®enepaunn. YTB. 18. 12.2008 .- 27 c.

[Tepuoanueckue n3ganus

1 Kypnan « Xumus B mkose» nognucka 3a 1999-2013 r.
Pexxum noctyna: http://elibrary.ru, http://old.biblioclub.ru

2 | Kypnan « Bectauk MI'Y. Xumus» noamnucka 3a 1999-2013 r.
Pexxum moctyna: http://elibrary.ru, http://old.biblioclub.ru

3 | XKypnan «M3Bectus By30B CeBepHoro Kaskaza. EctecTBenHble HayKu» mozmucka 3a 1999-
2013 .

Pexxum noctyna: http://elibrary.ru, http://old.biblioclub.ru
4 |Huxynuo, A. JI. OCHOBBI CTpOEHHUS U PEAKIIMOHHAS! CIOCOOHOCTh OPTaHUYECKUX

coeauHenuit/ YueOHoe nocobue. PekomenaoBano LlenTpanbHbiM MeTogrueckum CoBeToM
KI'MA (IIpotokon Ne49) - Maiikomn, 2005 -Tunorpadus AI'Y

Tadoauua 6. Pecypcebl nHPpOpMALMOHHO-TEIeKOMMYHUKAIMOHHOM ceTH « MHTepHE)


http://old.biblioclub.ru/
http://elibrary.ru/
http://old.biblioclub.ru/
http://elibrary.ru/
http://old.biblioclub.ru/
http://elibrary.ru/
http://old.biblioclub.ru/

No HazBanue (aapec) pecypca

1 Daexrponnas 6ubmmoreka: http://elibrary.ru, http://old.biblioclub.ru

2  DnexkTpoHHas OMOIMOTEKA MOJTHOTEKCTHBIX YY€OHBIX M HAYYHBIX U3JAHUN 10 XUMUH
venec.ulstu.ru/lib/result.php

6. MeToanyeckue peKOMEHJALMU MPeNoAaBaTe] 0 M MeTOJHYeCKHe YKA3aHUSA
00y4YaAIIUMCH 10 TUCHUILINHE (MOIYJIIO).
Metoanyeckre peKOMEHIalUH [IPENo1aBaTellto.

Jljis ycnemHoro 0CBOCHHS CTYACHTAaMH JaHHOM JUCLHMILIMHBI PEKOMEHAYETCs MCIIOIb30BaTh:
OporpaMMbl, y4eOHHMKM, Yy4yeOHble M METOJMYECKHe NOocoOus, HarjsAHble I0COOHUs,
KOMITBIOTEPHBIN KJIACC, MYJIbTUMEIUWHBIA KOMIUIEKC, CETEBble€ HMCTOYHUKM HH(MOpMAIIHH,
OuOMoTeYHbIC (DOHIBI.

Metoanueckue yKa3zaHust Ui CTYACHTOB.

Ilo evinonnenuro nabopamopnou pabomsi: O3HAKOMUTBCS C JIMTEPAaTypod IO TeMme
7a00paTOPHOTO 3aHATUS, O3HAKOMHUTHCS C J1a0OpaTOpHBIM O0OpPYJOBAHHUEM, METOIMKOU
IPUTOTOBJICHUST XUMHMUYECKHMX PEAKTHMBOB UM C MareMaTHyeckod oOpaOOTKOM NOJy4EeHHBIX
pEe3yJbTATOB.

Ilo evinonnenuio camocmosmenvHol pabomovl: CaMOCTOSTEILHOE H3y4€HHE HEKOTOPBIX
pasziesnoB, MpopadOTKa U MOBTOPEHHE JIEKIIMOHHOIO MaTepuaja U MaTepHalloB y4eOHUKOB U
y4eOHBIX MOCOOWH, MOATOTOBKA K Ja0OPATOPHBIM M MPAKTHYECKUM 3aHITHSAM, KOJUIOKBHYMaM,
PYOEKHOMY KOHTPOJIIO U T.1.

7. llepeyenbr MH(POPMALHOHHBIX TEXHOJIOTHI{, MCMOJIb3YyeMbIX NMPH OCYILIECTBJIECHUH
o0pa3oBaTeIbHOIO Mpouecca.:

HNudopManroHHbIe TEXHOIOTUN 00pabOTKH M Mepenadyrd TEKCTOBOM M YMCIOBOW MH(OpMaImm,
CeTeBblE€ TEXHOJIOTUH, MYJbTUMEIUIHBIE TEXHOJIOIMH, TEXHOJOIMH «KIIMEHT-cepBep», Beb-
TEXHOJIOTUH, TeOWH(OPMAIMOHHBIE TEXHOJIOTUH, KOMIIBIOTEPHBIE TEXHOJIOTUH, 3JIEMEHTHI
JUCTAHIIMOHHON TEXHOJIOI'MH, HHTEPAKTUBHBIE METO/bI 00Y4EHUS.
8. MartepuajibHO-TeXHHYeCKoe o0ecnedeHre TUCIUTIMHBI (MOTYJIs).

MarepuanbHO-TEXHHUUECKOE OOecleyeHne TUCHUIUIMHBI NpeaycMaTpHBaeT HajJuuue
XUMHYECKON J1abopaTopuu Ui BBITIOJTHEHUS CTYACHTAaMH JIaOOpaTOPHOTO MpaKTHKyMa IO
JTUCLUTUIMHE.

JlexuvonHas aygutopus.

JIaGoparopus opranuueckoit u 6monorudeckoi xumuu (117 aynutopus).

[Tpubops! u 060pyAOBaHUE: MYIBTUMEIUNHBIN IPOEKTOP C HOYTOYKOM, BBITSKHOM IIKad, BECHI
naboparopubie dnekTpoHabie AGN100 — 2 mit., Becsl 1abopaTtopHbIe 31eKTpoHHbIe Pioneer PA213
— 1 mr., cnekrpodoromerp I13-5300B — 2 mir., kroBeTsl 1ia crekrpodoromerpa 115-5300B,
CyHIMIbHBIN IKad, My¢enbHas meuyb, aHanMM3aTop >XKUAKocTH JadoparopHsit AHMOH 4100,
KOMOWHUPOBAHHBIE AIIEKTPOIBI Ul onpeneneHus PH, MarHWTHas Memanka, yIbTpadHroeTOBbIH
o0ydatelnb, o0orpeBaTesb, BOAsHbIE OaHU, HA0Op apeOMETPOB.

XuMHuUecKkas TocyJaa M ammaparsl JabopaTOpHOTO 00MXona: XpomaTtorpaduveckue KaMepsl,
CTEKJISHHBIA IyJIbBEPU3AaTOpP, CIUPTOBKH, THUIEJIbHBIE INUMIBI, ACOECTOBBIE CETKH, IITATHUBBHI,
npeMETHBIe CTEKIA, MPOOMPKU, MUMETKH, MPOOKH, HUXPOMOBBIC TETIIM, CTEKIISTHHBIC MAJOYKH,
BBITAPUTENIbHbIE YalllKH, NPOOUPKOAEPIKATENN, IINATeIH, CKalbleIH, 3KCHKATOPbI, OIOKCHI,
AIIEKTPHUYECKHUE TTUTKH, XHMUYECKAE BOPOHKH, TUTIIH, XUMHYECKHE CTAaKaHBl C HOCUKOM EMKOCTBIO
200-300 mu 1 100 mi1, mepubie umuHAps! Ha 10 mut, 50 u 100 M1, CTYNKM ¢ IECTUKAaMU, OIOPETKH
Ha 25 mu, nunetku Mopa Ha 5, 10, 20 u 100 mu1, rpagynpoBaHHble MepHBIE TUIeTKH Ha 1, 2, 5 u 10
M1, MepHble Kouosl Ha 100, 250 u 1000 mi ¢ mpobkamu, koHHMYeckre Konosl Ha 100 u 250 M,
KareJIbHUIIBI, TPYIIBL.

XUMHUECKUE peakTHBbl. MeTOMUeCcKUe yKa3aHus K 1JabopaTOpHBIM paboTaM.

1. Tabnuma: BuraMuHEI


http://elibrary.ru/
http://old.biblioclub.ru/

2. Tabnumna: [Mupamuga nutaHus
9. TpeOoBaHuUs K pe3yJbTATAM OCBOCHHS JUCHUIIMHBI (MOAYJIs1), OLIEHKA Ka4ecTBa
3HAHM.
N3ydyeHne qUCIMIUIMHBI HATPABICHO HA (DOPMHUPOBAHHE CIICIYIOIIMX KOMIICTCHIIHN :

BrITyCKHUK TPOrpaMMbl MATUCTPATYPBI JOJIKEH 00J1aaTh CISAYIONMMHI KOMITETSHIIUSIMU
- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE COBPEMEHHBIX MpPOOJIEeM HAyKd W OOpa30BaHUS MPH
peurenun npodeccruoHanbHbIx 3ana4d (OI1K-2);
- CIOCOOHOCTb TMPUMEHSATH COBPEMEHHBIE METOAUKA U  TEXHOJOTMH  OpraHHU3aliH
00pa3oBaTeNbHON JIeATENHHOCTH, JUArHOCTUKA W OIICHMBAHMS KadecTBa 00pa3oBaTEIbHOTO
npoiiecca Mo pa3indHbIM 00pa3oBatesbHbIM porpammam (I1K-3);
- TOTOBHOCTBIO K Pa3pabOTKe M peau3aluyd METOINYECKHX MOJENeH, METOANK, TEXHOJIOTUH U
npueMoOB OOy4YeHUSs, K aHalIu3y pPe3yJbTaTOB IpOIecca WX HCIOJIBb30BAHUS B OpPraHU3AIMSX,
OCYIIECTBIIAIONIMX 00pa3oBaTebHyI0 aesrenbHocTh (ITK-11).

(DOHI[ OLOCHOYHBIX CPCACTB BKIIIOYACT TCKYH_[I/Iﬁ KOHTpPOJIb, HpOMC)I(YTO‘lHBIﬁ KOHTPOJIb 1 HATOTOBBIN

KOHTpPOJIb B BHJIE 3a4€Ta.
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10. JIucT perucTpanuu 3MeHeHHUii

Howmep

N3MCHCH
us

Howmepa nucros

3aMCHCH
HBIX

HOBBIX

AHHYJIU
pOBaHH
BIX

OcHoBaHue I
BHECEHUSA
W3MEHEHUS

Ilonnuce

PacmmdpoBka
TIOJTITHCH

[ara

ara

BBCACHUA
HU3MCHCHUA
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