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CocraButrens: O.M. CorHuKOBa, cTapiuii  mpemnojgaBarenb  Kadeapsl  OHMOXMMHU U
OMOTEXHOJIOT MU

Pabouas mporpamma AUCHUIUIMHBI aKTyaJM3MpOBaHa Ha 3acelaHuu Kadeapbl OHOXUMUU H
ouotexHonoruu, npotokos Ne 14 ot 26 mas 2017 r

JlomoHeHNs ¥ W3MEHEHHS, BHECCHHBIC B pa004yl0 MpOoTrpaMMy JUCHUIUIMHBI, YTBEPKICHBI Ha
3acenannu  kKadenppl OMOXMMHUM U OHOTEXHOJOTHH: OOHOBJIICH TIEpEYeHb OCHOBHOM |
JOTIOTHATEIFHOU yueOHOM! JIUTepaTyphl, HEOOXOUMOH JIJIsi OCBOSHUS TUCIUTIIHHBI, IIPOTOKOJ
Ne 15 ot 15 uronsa 2018 r.

3aBenytouiuii kageapoii [ P.I'. ®apXyTaIuHOB

JlononHeHys U U3MEHEHUs, BHECEHHbIE B pa0OUyyl0 IMPOrpaMMy AMCLMIUIMHBL, YTBEPKIACHBI Ha
3acelaHuy Kadeapbl OMOXUMHM UM OMOTEXHOJIOTMHU: OOHOBJIEHO MPOrpaMMHOE oOeclieueHue u
UH(POPMALMOHHBIE CUCTEMBI, IPOTOKOJ Ne 15 ot «25» anpens 2019 r.

3aBenytomiuii kageapoit / P.I'. ®apxyTauHOB
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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs N0 JUCIUIIHHE, COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOECHHS 00pa30BaTeIbHOI MPOrpaMMbI

B pe3ynbraTe ocBoeHMs 00pa3oBaTeIbHON MPOrpaMMBbl 00yUarOIIUiCs JOKEH OBIa/IETh
CIIEIYIOIIUMHU Pe3yabTaTaMu 00y4YEHUS IO JUCIUILIIUHE:

PesynbraTel 00y4eHus

®dopmupyemas
KOMITeTCHIIHSA (C
yKa3aHHeM KoJia)

IIpumeua
HUE

3HaHus

3HaTb: TEOPETHYECKHE OCHOBBI, COBPEMCHHBIC
JOCTHXKEHHUS  paguoOMONOTWH;  TEPMHHBI W OIpPEACICHUS,
UCTIONB3YEMbIE B  PagoOOMOIOTNH; TEOPETHUECKHE OCHOBBI H
OCHOBHBIC METOJBI PAAMAIIMOHHONW OHMOJIOTMH; MPUHINIBI U HOPMBI
pagualiioHHOW  0€30mMacHOCTH,  OCHOBHBIE  3aKOHOMEPHOCTH
JIEWCTBHS MOHU3MPYIOIINX HM3IYYeHHH Ha YPOBHE KIETKH, CHCTEM
OpraHoOB, OpraHMU3Ma U MOITYJIAIHI; OCHOBBI TEXHUKH 0€3011aCHOCTH
npH paboTe ¢ ICTOYHUKAMU HOHU3UPYIOIIUX H3ITyIeHUH

mpoONIeMBl U

OIIK-2-
CIIOCOOHOCT
bIO
KICIIOJIB30BAT
b
DKOJIOTHYEC
KYIO
FPaMOTHOCT
b 1 0a30BLIE
BHAHUA B
o00IacTu
(hrzukwy,
XUMIH, HAYK
0 3eMiie 1
OHOJIOTUU B
PKU3HEHHBIX
CUTYaIUsIX;
[IPOTHO3UPO
BaTh
[1OCJIEICTBH
1 CBOCH
npodeccruoH
ATEHOM
EeSITENBHOCT
1, HECTH
OTBETCTBEHH
OCTE 3aCBOU
EIICHHS

3HaTh METOJIBI MATEMATHYECKOW 1 KOMIBIOTEPHOIH 00paboTKOH
Pe3yIbTaTOB SKCIEPUMEHTOB; IIPUHIIUIIBI TOCTPOCHHUS
KaJIMOPOBOYHBIX IpaIKOB JUISL OTIpEJIeNICHNs] KOHLICHTPALIMH
BEILIECTB B pacTBopax, 0  Pa3JMYHBIM  TapameTpam
(onTHyeckast INIOTHOCTD, ITOKa3aTellb MPEJIOMIICHHUS | JIp. ).

IK-1-
CITOCOOHOCTH
0
PKCILTYaTHUPO
BaTh
COBPEMEHHY
10
arnmaparypy
14
00opyIOBaHU
e s
BBITTOTHEHHS
HAYYHO-
HcClIeI0BaTe
ITECKUX
[OJIEBBIX U
lmabopaTopHEI
X
OMOIOTHYECK
ux paboT




Vmenus

YMeTh pemars ciaeAyIoIune TUITHI 331a4: PacuyeT SKBUBAJICHTHOM
JI03bI, MOIITHOCTH TTOTJIOIIEHHOMU J103b1, KCTIO3ULIUOHHOM J103BI;
pacdeT NPOHMKAIOIIEH CIOCOOHOCTH; IUAarHOCTHPOBAHNE CTCTICHH
TSDKECTH JTyIeBOM OOJIE3HH U Jp.; IPUMEHATH NOTyUCHHBIC 3HAHUS U
HaBBIKM B PEILICHNH Npo(ecCHOHANBHBIX 3aad; MPOrHO3UPOBATh
MOCJICAICTBHUSA BO3JCHCTBUSL OMNPENENICHHBIX 103 HOHU3HPYIOLIETO
W3JTy4CHUS HA OPTaHU3M

OIIK-2-
CIIOCOOHOCT
L0
MCIIOIb30BaT
b
PKOJIOTHYEC
KYIO
TPaMOTHOCT
b 1 0Aa30BBIE
BHAHUA B
o0acTn
hu3uKH,
XUMUH, HAYK
0 3emie u
OHOJIOrUH B
PKU3HCHHBIX
CI/ITyaHI/I}IX;
IPOTHO3HUPO
BaThb
[TOCJICCTBH
T CBOCH
rpodeccron
AIIbHOM
eI TENHHOCT
1, HECTH
OTBCTCTBCHH
OCTE 3aCBOU
eLIEeHHUs

YMeT aHanM3MpoBaTh PE3yJbTAThl Ja0OPATOPHBIX 3KCIIEPUMEHTOB;
MONB30BaThCsl  NpUOOpaMu,  U3MEPSIONIMMH  PaJHOaKTHBHOE
M3Ty4eHue (JO3UMETPHI, PAAHUOMETPHI); HCIOIb30BaHUE TPOrPaMM
KOMIIBIOTEPHOI 00pabOTKH pe3ysIbTaTOB 3KCIIEPUMEHTOB; CTPOUTH
rpad¥KM 3aBUCUMOCTH BBDKHBAEMOCTH OT BO3JICHCTBYIOIINX

MK-1-
CIIOCOOHOCTH
10
PKCILTYaTHUPO
BaTh
COBPEMEHHY
)
anmnapaTypy
7
00opymOBaHU
e IS
BBITTOJTHEHHS
HAYYHO-
pcclie1oBaTe
ITBCKUX
MOJICBBIX U
lmabopaTopHBI
X
OMOIOTHUECK
ux paboT

Bnanenns
(HaBBIKH] /
OTIBIT
JeSTENBHO
CTH)

Bragers: TepMHHOJIOTHEH W OCHOBHBIMH TOHSATHSIMH B 00JacTH
paguoONoNOTHN ISl OOBSICHEHHS (U3MYECKHX M XUMHUYECKHX
MEXaHW3MOB BIUSHUS HMOHU3UPYIOIIETO W3JIy4YeHHs Ha >KHUBBIE
CUCTEMBI; MpHUEMaMH 3alIUTHl OT JEHCTBUS HOHU3HPYILIETro

H3JIy4YCHUA

OIIK-2-
CITOCOOHOCT
1920
MCIOJIb30BAaT
b
PKOJIOrHYEC




KYIO
TPaAaMOTHOCT
b 1 0a30BBIE
BHAHUA B
obnacTu
hu3uKH,
XUMUH, HAYK
0 3eMiie 1
OHOJIOrUHU B
PKM3HEHHBIX
CUTYaIUsIX;
TPOTHO3HUPO
BaTh
[TOCJICICTBH
T CBOCH
rpodeccron
AIIbHOM
eI TEIbHOCT
1, HECTH
OTBCTCTBCHH
OCTE 3aCBOU
eLIEeHHUS

Briagers: HaBBIKaMH paboThI Ha Ta0OPaTOPHBIX NPUOOPAX  [TK-1-
(mo3uMeTprYecKOe U3MEPEHUE PAa3IMYHBIX TUIIOB H3JTy4YEHUS);
METOJlaMH  CTaTHCTHYECKOM M KOMIBIOTEpPHOH  00paboTku
Pe3yIbTaTOB SKCIEPUMEHTOB.

CII0OCOOHOCTD
0
PKCILTYaTHPO
BaTh
COBPEMEHHY
i)
anmaparypy
151
0bopyIoBaHU
e U
BEBIITOIHEHUS
Hay4HO-
MCCIIEIOBATE
IIBCKHX
ITOJICBBIX U
lmabopaTopHBI
X
OHOJIOrHYECK
uX padoT

2. IleJb M MeCTO TMCHHUIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl
JucrtunnmHa «PaarnoOnoorus» OTHOCUTCS K JUCIIUIUITMHAM TI0 BRIOOPY
JucnunnuHa u3ydaercs Ha 4 Kypce, B 8§ ceMecTpe Mpu O4HOH (dopme
oOyueHuss U HB 4 Kypce B 7 ceMecTpe MpH OYHO-3a049HOU ¢dopme
o0OyueHusl.

Ilensto ocBoeHuss kypca «PammoGuoniorus» SIBIASETCS TMONy4YeHHUE CTYACHTaAMH
TEOPETHUUECKUX 3HAHUM M NPAKTUYECKUX HABBIKOB O THUMNAX PAAUAIMOHHOTO W3JIYYEHHS
MEXaHU3MaX B3aWMOJECHCTBUS KOPIYCKYJISIPHOTO ¥ DJIEKTPOMATHUTHOTO HWOHU3HPYIOITUX
U3ITy4EHUH C BEIIECTBOM, MPOIECCOB MPOUCXOSAIINX B KIETKAX, MOJIBEPTIINXCS OOMyUeHUIO, a
TaK)Ke CIoco0aMu 3alTUThI )KMBBIX CUCTEM OT JydeBOro mopaxkeHus. Kypc Takke mpeamnoaraet
O3HAKOMJICHHE CTYACHTOB C TMPHUHIUIAMH W HOPMAaMH pPaJUAllMOHHON 0e30MacHOCTH,




CPaBHUTENBHOW PAMOYyBCTBHTEIBHOCTHIO OHOJOTMYECKHX OOBEKTOB.

PaccmarpuBaercs

BOIIPOCBHI MCIIOJB30BaHUs PAJMOHYKIUIOB W HMOHU3UPYIOIUX HU3IYyYEHUH B NPAKTHYECKOU
JIeATEIIbHOCTH YEJIOBEKA.

Jis ocBOEHMS TUCHMIUIMHBI HEOOXOJMMBI KOMIIETCHIIWH, C(pOPMHUPOBAaHHBIE B paMKax
U3y4eHHs clenyromux aucuuiuine: dusuka, Ousudeckas M KOUIOMAHAs XMMHA, buoxumus,
Knerounast Ouonorust, ®usnonorus yenoBeka u >KUBOTHBIX, MosexymsipHas 6uonorus, OCHOBBI

TOKCHUKOJIOI'HH.
OcBocHHE KOMHGTCHHI/II;'I JUCHUITIINHBI

HE00XOAUMBI

JUIl  HA3y4YEHUs

CIICTYFOLLIX

qucturIuH: OCHOBBI KJIMHUYECKOH JTab0opaTopHOM MarHoCTHKH, OCHOBBI T€HHON MHXCHEPHH ,
HanotexHnonoruu B meauuuue, buonorus KJaeTok IMMYHHON CUCTEMBIL.

3. Conep:xanue padoyeii nporpaMmbl (00beM JMCUHUIIMHBI, TUNHI H BBl Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAuYecKoe o0ecnevyeHrne cCaMOCTOSITeIbHOM PadoThl 00y4aroIUXCcs)

4. ®oH/1 OLEHOYHBIX CPEICTB M0 AUCHUILINHE
4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHeM 3TanoB uxX (opMUpPOBaHUs B Mpolecce

0CBOeHUs 00pa3oBaTeJbHON NporpaMmmbl. OnHucaHue MoKa3arTeJieil H KpUTEpHeB
OLlEHUBAHUS

KOMHCTEHI[I/lﬁ HA Pa3/IMIHbIX dTanax ux (l)OpMHpOBaHI/Iﬂ, OIIMCaHM e IIKAJ OHCHUBAHUA

Kon u ¢opmymupoBka komnerenimn OIIK-2 -

CITOCOOHOCTBIO  HMCIIOJIB30BAaTh

9KOJIOTUYECKYIO TPAMOTHOCTb U 0a30Bble 3HaHMA B 00jacTu (U3MKU, XUMUH, HAyK O 3eMie U
OMOJIOTUH B )KM3HEHHBIX CUTYAIHSIX; TIPOTHO3UPOBATH IOCIEACTBUS CBOCH MpohecCHOHATbHON
JEeATEIbHOCTH, HECTH OTBETCTBEHHOCTD 3aCBOM PELICHUS

Ortan (ypoBeHb)

[Tnanupyemsble pe3yabTaThl 00ydeHNS

Kputepuu onieHuBaHMs
Pe3ynbTaToOB 00yUEeHUS

OCBOEHHS (mokasarenu JOCTUKEHHS 33JaHHOTO YPOBHS OCBOCHUS
KOMIICTCHIH KOMITCTCHITHI) «He 3auTeHo» «3a4TeHO»
ITepBeiii oTan 3HaTh TEOPETUYECKHUE OCHOBBI, COBPEMEHHBIE MIPOOJIEMBI U
(ypoBeHb) JIOCTHKEHUS paAOONOTIOTHH; TEPMUHBI U OTIPEJIEIICHNUS,
HCTIOJb3yeMbIe B PaANOOHOIOTHH; TEOPETHISCKUE OCHOBBI O6bem
U OCHOBHbIE METOAbl  PajAMALMOHHONM  GUOIOrUM; 5 SHaHMH
. O0ObeM 3HaHUU OIICHUBACTCS
MPUHIUIIB ¥ HOPMBI PaJHallHOHHON Ge30MacHOCTH,
. OLICHHUBAETCS Ha ot 60 10 110
OCHOBHEIE 3aKOHOMEPHOCTH nercTBus
N 59 u meHee 0aJIoB OT
HMOHU3HUPYIOIINX U3ITyYCHUI HA YPOBHE KIIETKH, CHCTEM GAIIIIOB OT TpeGyeMbIx
OpraHoB, OPraHU3Ma M MOIMYJISAIHA; OCHOBBI TEXHUKU TpeGyeMbIx (Bomiouas 10
0€30MacHOCTH npu pabore c HUCTOYHUKAMHU TOOIIPHTEITbH
HOHM3UPYIOIINX H3JTyYeHHU BIX 0aJIOB)
Bropoii aTan YMeTs pemaTth CHeAyrOIIME THUIIBI 3aJad: pacyder
(ypoBeHb) SKBUBAJIEHTHOM J03BI, MOIIHOCTH IOTJIONIEHHON JO3BI, O6bem
9KCIO3UIIMOHHOM JI03BI; pacuer TIPOHUKAOIIEH YMEHHUH
CHOCOOHOCTH; JUATHOCTHPOBAHUE CTCICHU  THKECTU OGbem ymenui OLICHUBACTCA
Jy4eBO GONE3HH W JIp.; MPUMEHSTH MOJyYeHHbIe 3Hanus | OHNCHUBACTCS Ha o1 60 y10 110
M HAaBBIKH B PpEIICHHH NPO(ECCHOHANBHBIX 337ad; 59 n menee Gasios ot
MIPOrHO3UPOBATh MOCJIEACTBHS BO3JIEHCTBHS GaoB ot TpeOyeMBIX
OTPENIENICHHBIX 103 HMOHM3UPYIOMIETO UW3IYYCHHUs Ha TpebyembIX (BKmroas 10
Opranusm HOOLIPUTESBH

BIX OQIIIOB)




Tperuii sTan BiageTb: TepMHHOIOTHEH ¥ OCHOBHBIMH MOHSTHSIMH B O0bem
(ypoBens) o0macTi pagroONONOTHH I OOBSICHEHHS (PU3MUCCKIX BIIaACHUA
M XUMHYECKHX MEXaHW3MOB BIMAHUS HOHM3upyiomiero | OOBEM BlajeHus HaBbIKAMU
W3IIy4YCHHs Ha KUBBIC CUCTEMbI; IPHEMAMH 3aIlUTBI OT HABBIKAMH OLCHHBACTCA
JefCTBHUS HOHU3UPYIOLIETO H3ITyYeHHs OUEMHBACTCH Ha ot 60 10 110
59 u meHee 6aioB oT
0amioB oT TpeOyeMbIX
TpeOyeMbIX (Bxirouas 10
HOOIIPHTENbH
BIX 0OAJITOB)
Kog wu  ¢opmynupoBka  kommereHiuu  [1K-1-crmocoOOHOCTBIO — 3KCIUTyaTHpPOBAThH

COBPEMEHHYIO almaparypy U OOOpYIOBaHHE IS BHITIOJHEHHUS HAYYHO- HMCCIIEIOBATEIBCKUX
TIOJICBBIX U J1a00PaTOPHBIX OMOJIOTHYECKUX padoT

Ortan (ypoBeHb)

[Tnanupyemsble pe3yabTaThl 00ydeHNS

Kpurepuu oneHuBaHus

OCBOCHUS (mokazartenu JOCTHKEHHS 331aHHOTO YPOBHS OCBOCHUS pe3yNbTaToB 00yUYeHUS
KOMIIETEHLIUU KOMITETEHITH) «He 3auTeHo» «3auTeHO»
IIepBslii aTan 3HaTh METOABl MAaTEMaTHYECKOM UM  KOMIIBIOTEPHOM O0Bpem
(ypoBeHs) 00paboTKO# pe3yJbTaTOB AKCICPUMEHTOB; IPHHIUIIBI . 3HAHHIT
IOCTPOEHHS KATHOPOBOYHBIX IPa(UKOB Il OHpEAeICHHU Obnem 3Hanmii OLICHMBACTCSA
KOHIIGHTPAIMH BEIIECTB B PACTBOPAX, IO pAsIHUYHBIM | O onABACTCA HA ot 60 10 110
59 u meHee 0aJuIoB OT
napameTpam(onTHIecKas TUIOTHOCTB, NoKa3aTeb
6amoB oT TpeOyeMbIX
MpENOMICHHA  Ap.). TpeOyeMbIX (Bxmrovas 10
HOOLIPUTENBH
BIX OAJTOB)
Bropoii atan YMeTh aHaIM3MpOBAaTh  PE3yIbTaThl  Ja0OPaTOPHBIX O0bem
(ypoBeHb) JKCIIEPUMEHTOB; TI0JIb30BATHCSA npubopamu, YMEHUH
H3MEPSIONIMMHI PaJHOaKTHBHOE H3IydeHHe (mo3umeTpel, | OO0beM ymeHHI OIIEHUBAETCs
pazuoMeTphl); UCIIOIB30BAHNE MIPOrPaMM KOMITBIOTEPHOM | OLIEHMBAETCS Ha ot 60 1o 110
00paboTKH  pe3ynbTaTOB  AKCIEPUMEHTOB,  CTPOUTH 59 u MeHee 6aJuIoB OT
rpaduku 3aBHCUMOCTH BBDKHBAEMOCTH oT 6aJ1oB OT TpeOyeMbIx
BO3JICHCTBYIOINX TpeOyeMbIX (Bxrovas 10
TIOOMIPUTENBH
BIX OQAIIIIOB)
Tpernii sTan Brametr HaBBIKAMH paboTel Ha mabopaTOPHBIX O6nem
(ypoBeHs) npubopax (JIO3UMETPUUECKOE U3MEPEHHE PasIuIHBIX BJIa/ICHUS
THMOB  M3My4eHHA); MeTOJaMH  CTAaTHCTHeckoil m | OOPEM BIAJICHHS HaBbIKAMU
KOMIIBIOTEPHOIT 00pabOTKH Pe3yIbTaTOB SKCIICPUMEHTOB. HaBbIKaMH OLCHHBACTCA
OILIEHUBAETCS Ha ot 60 1o 110
59 u meHee 6aJuIoB OT
6as10B OT TpebyeMbIX
TpeOyeMbIX (Bxmoyas 10
HOOLIPUTENbH
BIX OAJTOB)

[ITxanbr oLleHUBaHUSA 1S 3a4eTa:
3ayTeHo — oT 60 o 110 peliTuHroBHIX 6aioB (BKiItOYas 10 mOOMIPUTENbHBIX
OamnoB), He 3a4TeHO0 — OT 0 10 59 peUTHHTOBBIX OaIOB.

4.2. TunoBble KOHTPOJILHBIE 32/1aHNUSI WJIN UHbIE MATEPUAbI, HEOOXOAUMbIE 1JIs1

OLlCHKH 3H3Hl/[i/i, yMeHHﬁ, HABBIKOB U OIIbITA A€ATCJIBbHOCTH, XaPAKTECPU3YIOIIIUX

3TalbI

¢dopMupoBaHusi KOMIIETEeHIMI B Mpolecce OCBOCHUA 00pa30BaTe/IbHOI MPOrpamMMbl.
MeToanyeckre MaTepHuaJIbl, ONpeae/siomue npoueaypbl OLeHUBAHUS 3HAHUM,
YMEHH, HABBIKOB U ONBITA AEATEJbHOCTH, XaPpAKTEePU3YOIIHX 3TANBI ()OPMHUPOBAHUA

KOMIIeTeHI NI




Drarsl PesynbTaThl 00yueHus Kommerentmust OneHouH
OCBOCHHU bIe
st cpezcTBa
1-i 3HaTh TEOPETHUUECKUE OCHOBHI, OITK-2- cI1I0COOHOCTBIO TECTUPO
JTaIn COBPCMCHHBIC HpO6J'IeMI>I U JOCTHUIKCHUSA MCIIOJIB30BAaTh 3K0ﬂ0queCKyIO BaHHUC,
3HaHus PaaHoOUOIIOT I, TEPMUHBI M OTIPEAETCHHS, [PaMOTHOCTD H (GA30Bble 3HAHUS B KOHTPOJT
UCIIOJIb3YEMbIE B PaJIHOOHOJIOTHH; 06ITACTH (U3HKH, XHMHH, HAYK O bHast
TEOPETHHUECKUE OCHOBBI H OCHOBHBIE METOMIBL |30 0o o oo o HHEIX
paaraoHHOM OMOJIOT MK, IPUHIIUTIBI U
HOPMEL  pAHAIHOHHOH CHTYyaUWsX; POTHO3HPOBATD
6e30MacHOCTH, OCHOBHBIE [IOCIENCTBHA CBOCH
3aKOHOMEPHOCTH JACHCTBHS PO ECCHOHATTEHOM NeATeILHOCTH,
AOHU3HUPYIOIINX HgnyquHﬁ Ha HECTH OTBETCTBCHHOCTH 3aCBOU
YPOBHE KIICTKH, CHCTEM OPTaHOB, OpPraHn3Ma |[PEIICHUS
Y TIOTTYJISIIAI; OCHOBBI TEXHUKH
6e3omacHOCTH TpH paboTe ¢
MCTOYHHUKAMH HOHM3HUPYIOIIUX M3JyICHHUIH
3HaTh METO/Ibl MATEMATHYECKOH U IK-1-criocOOHOCThIO TECTHPO
KOMITBIOTEPHOM DKCILIyaTUPOBATh COBPEMEHHYIO BaHMe,
00paboTKOIl  pe3yiIbTaToB anmnapartypy u 000py10BaHUE JUIs KOHTPOJI
5KCIIEPUMEHTOB; BBITIOJTHEHUS HAYYHO- bHAS
MTOCTPOCHUS KaTHOPOBOYHBIX rpadukoB mist [ACCICA0BATCIIBCKUX MOJICBBIX U
onpeieNeHus 1a00paTOPHBIX OMOJIOTUYECKHUX Pa0oT
KOHIICHTPAIMii BEIIECTB B PacTBOpax, IIo,
Pas3TUYHBIM
nmapamerpam  (ONTHYECKass  IUIOTHOCTB,
MPETIOMIICHUSI U JIP.).
2-iioTanm | YMers peluats  CIEAYIOLIME  THIIbI TECTUPO
sajau:  pacuer OIIK-2- cI0COOHOCTHIO BaHIe,
SKBUBAJICHTHOM 710351, MOLIHOCTH MCIO0JIL30BATE SKOTOTHICCKYTO KOHTpOJI
YMeHus | moryomenHoi 10351, rPaMOTHOCTh U 0a30BbIC 3HAHUS B BHAS
IKCIMO3UIIMOHHOM JI03bI; pacyer o0nacTn GU3MKK, XUMHH, HAYK O
npoHUKato [3EMJIE ¥ OUOJIOTUH B )KU3HEHHBIX
e CUTYaIlUsAX; IIPOTHO3UPOBATH
CHOCO6HOCTI/I; JAUAarHoCTUpPOBAHUEC TIOCJICICTBHUS cBOEU
CTeneHn rpodeccnoHaIbHON IEATENBHOCTH,
5 TibxecT! HECTH OTBETCTBEHHOCTH 3aCBOM
Jy4eBOl OOJIE3HU U JIp.; IPUMEHSITh permenus
MOJTyYSHHBIE 3HAHUS U
HaBBIKH B pelieHu
npodeccrnoHamTbHBIX
MPOTHO3UPOBATH MOCIIEACTBHS BO3ICHCTBYS
orpe/ieTIeHHbIX
JI03 HOHU3HUPYIOIETO UTyUSHUSI HA OPraHu3M
Ymers AHAIN3UPOBATH pe3yabTaThl [[IK-1-CrltoCOOHOCTHIO TECTUPO
Ha60paT0pHLIX OKCIICPUMECHTOB; 3KCHJIyaTI/Ip0BaTL COBpeMeHHyIO BaHHUC,
MOJIb30BATHCS MPHOOPAMH, U3MEPSIFOLIMMHU arapatypy 1 0G0pyIOBaHUe IS KOHTPOII
PAJMOAKTUBHOE ~ M3IyYCHHE  (LO3UMETPBL, |p oo o Hay4HO- bHast
pamMoOMETphI); HKCIOJIB30BAHUE MPOrPaMM
KOMITBIOTEPHOW  00pabOTKU  pe3yJIbTaToB MCCICNIOBATEECKHX TOICBAIX M
SKCIICPUMEHTOB; p— —— a00paTOPHBIX OMOIOTUIECKIX
3aBUCHMOCTH BBDKMBAEMOCTH or [pabot
BO3JICHCTBYIOIIUX
3-it Brasets TepmuHONoTHel 1 ocHOBHBIME [OITK-2- CIIOCOOHOCTBIO HCIIONIB30BATH TECTHPO
oTar MOHATHAMH B 06yacTH paguobuonoruu s [PKOJIOTHIECKYIO I'PAMOTHOCTD 1 BaHMUE,
Brazgets | oGpscHenus (usMuecKMX M XMMHYECKHX 0a3oBble 3HAHMS B 06IACTH QU3HKH, KOHTPOJI
HaBbIKaM XUMUH, HAyK 0 3emiie 1 OMOJIOTHH B bHAs
MEXaHU3MOB  BIIMSIHASL ~ MOHHU3HPYIOIIETO
u . PKU3HECHHBIX CUTyalUsX; TIPOBEPK
MIYHCHUs HA KUBBIC CHCTEMBI; MPHEMAMH |y o1 030BaTE TIOCTEACTBHSA CBOCH a

3allMThl  OT ﬂeﬁCTBHH HOHU3UPYIOIIECTO
N3JIIYyYCHUA

rpodeccuoHambHON IEATEIBHOCTH,
HECTH OTBETCTBEHHOCTh 3aCBOH




)

c)
d)

a)

peLEHUs
Brnanets: HaBBIKAMHU paboTsl Ha [K-1-crtocOOHOCTHIO TECTHPO
11aGopaTOPHBIX npu6opax 3KCIUIyaTUPOBAaTh COBPEMEHHYO BaHUe,
(103UMETpHYECKOe H3MEPEHHE Pas3ITHYHBIX anmnaparypy 1 060py/ioBaHue KOHTPOJI
. JUIS BBITIOJIHEHNSL HAYYHO- bHAs
THUIIOB U3ITyYCHHS); METOaMH
N . HCCIIEIOBATENIbCKUX TOJIEBBIX U TIPOBEPK
CTaTHCTUYECKOH u KOMIIBIOTEPHON TaBOPATOPHBIX GHONOTHIECKUX a
00pabOTKH pe3yNbTaTOB IKCIIEPIMEHTOB. paGoT
TecrupoBanu
e Tect Ne 1

C moMOIIBI0 KaKUX MPENapaToB OCYIIECTBIAETCS peakTuBanus HochopuImpoBaHHBIX
XOJMHACTpa3 U aedochopuanpoBaHue XOIUHOPELEHTOPOB?

LIEHTPAJIbHBIX XOJINHOJIUTUKOB

00paTHUMbIX MHTUOUTOPOB XOJMHACTEPA3

MMMYHOMOZYJIATOPOB

PEaKTUBATOPOB XOJIUHAICTEPA3BI

HazoBute anTH10T caMo- 1 B3aumoIriomouy npu nopaxenun ©OB:
JUIIAPOKCUM

aMUHOCTUTMUH

aduH

aTpONuH

Kaxkoit anTua0T NpuMeHseTcs pu NOPaKEHUU OKCUIaMu a3ota’?

KHMCIIOPOJ

AQHTULIMAH

anTudomMcunan

OTCYTCTBYET

K cpencrBam kakoii rpynmbl OTHOCSTCS paAHOIPOTEKTOPHI?

IpOoUIAKTUKY JIy4EBBIX MOPAXKEHUN

paHHEN MaTOreHeTUYECKON Tepanuu

JUIUTEIBHOTO MOJIEPKaHuUs OBBIIEHHON paIuope3nCTEHTHOCTU

CpEJCTBAM HEOTJIOXKHOW MOMOIIH MPU MHKOPIIOPALIUHU PaJHOHYKIHIOB.

K HecroxacTnyeckum™m, JAE€TEPMUHMPOBAHHBIM, T.€. CBS3aHHBIM C O30
s dexkram 00TyUeHUS YeTOBEKa OTHOCSTCS:

HaCJIEICTBEHHbIE O0JIE3HU

JIEUKO3BI

ocTpas JTydeBas 00Je3Hb

37I0Ka4E€CTBEHHBIE OITYyXO0JIN

CucTteMHOM eMHHUIEH U3MEPEeHNUs TOTJIOMEHHOMN 103l O0JIyUeHHS SABISETCS:
OeKkepelb

rpei

pEHTTeH

09p

Komruiekc opraHu3alMOHHBIX W TEXHUYECKHX MEPONPHUITHA MO 00€3BpEeKUBAHUIO U
yIaJeHUI0 TOBEPXHOCTH Tela 4dYeloBeKa M pasnuuHbix 00mekToB TXB, PB wu
OMOJIOTUYECKHUX CPECTB — ATO:

caHMTapHas o0paboTka

crienuagbHas 00padoTKa

ne3uHPEKITHS

Jiera3anus

3ammrtHOoe neticteue UIIII-11 o6ycnoBneHo:

Je3UHPHUIMPYIOINUM JAeHCTBUEM

npOoQUIAKTUYECKUM JIEHCTBUEM




c)
d)

JIETa3UPYIOIIUM JEHCTBUEM

NpOoQUIAKTUYECKUM U JIETa3HUPYIOIIUM JEHCTBUEM

Kakoii owar mnopaxenus GOpMHpPYeTCS TPH pa3pylIeHHH EMKOCTEH,
COJIEpIKaIIMX 3HAYUTEIBHOE KOJIMYECTBO XJI0pa’?

odar CTOMKHH, HE CMEPTEIBHOT0, OBICTPOTO JICHCTBUS

odYar HECTOMKUN, CMEPTEIHHOTO, OBICTPOTO JEHCTBUS

o4ar HECTOMKHI, CMEPTENBHOI0, 3aMEIJIEHHOTO IEVCTBUS

oyar CTOWKHH, HE CMEPTEIbHOTO, 3aME/JICHHOTO JACHCTBHUS

Y10 HEOOXOAMMO UCIIOJIBL30BATH IS 3AIUTHI OT MOPAXKEHUS YTapHBIM ra30M IPH €ro
KOHIIEHTPAIIMU B OKpYKaroIeM Bo3ayxe 6onee 1%7?

GUIBTPYIOIINI POTHBOTa3

GWIBTPYIOIINI MPOTUBOTA3 ¢ KOMIUIEKTOM JIOTOJIHUTEIILHOTO AaTPOHA
U30JMPYIOIINI TPOTHBOTA3

pecriparop

. Kakas TkaHb aBasgeTCss Hanboee BLICOKO paﬂHOHYBCTBHTGHBHOﬁ?

KOCTHasI

MBIIICYHAS

HEepBHAas

MUEIOUIHAs

OCHOBHYIO 4acTb J103bl 00JyUEHHS YEJIOBEK B TEUEHUE )KU3HU MOITYYAET 32 CUET:
€CTECTBEHHOT'0 paUaIlMIOHHOTO (pOHA

npodeccnoHanbHOTo 00IydeHus

WCIIBITAHUS SJEPHOTO OPYKHS

00JTy4eHHs B METUITUHCKUX LIETISX

HaubGonee »sddexTuBHO 3amumiaroT OT TaMMa-U3IydyeHUs MaTepuaibl, B
KOTOPBIX IpeobIaaaroT:

TSKEIbIE METaILIbI

JIETKHE METaJLIbI

BOJIOPOJ

yrIepon

Kakwue y4yeHble BiepBbIe BBISIBUIM OCHOBHBIE TIOKA3aTENH, ONPEACISIONINE CTEIIEHb
PaOYyBCTBUTEIHHOCTH Pa3IMYHBIX TKaHEH?

U. bepronse u JI. Tpubonao

I'. Xeiineke u E. Jlonnon

A. TI'ycbkoBa u I'. baiicoromnos

M. Opcduna u T. ['orenreiim

Urto Takoe moryonieHHas a03a 00ydeHus?

KOJIMYECTBO PAJAMOHYKIIUIOB, MOCTYMUBIINX B OPTaHU3M JIFOOBIMH MY TSIMH
KOJIMYECTBO SHEPTUH, MEPEAAHHON U3ITYy4eHUEM BEUIECTBY, Ha €AUHUILY €r0 MacChl
1032 00JIydeHHs, HAaKOTUIEHHAs! B pe3yJIbTaTe MOTJIOMIEHHUS PaJiOaKTUBHBIX H30TOIOB
OTHONIEHHE CYMMAapHOTO 3apsJia YaCTHUI] C 3JIEKTPUUECKHUM 3apsA0M OJTHOTO 3HAKa B
o0BbeMe BO3/yXa K Macce Bo3/1yXa B 3TOM 00beMe

Kaxkoit equHMIIEH M3MeEpseTCs MOIITHOCTD /10361 00TydeHUs?

pEeHTTeH/Jac

Oexkepenb/uac

KIOpY/MUH

KYJIOH/KT

Uro Takoe paaualuoOHHbIN OJOK MUTO30B?

MOJTHAsI yTpaTa ClOCOOHOCTH KJIETOK K JICJIEHUIO

BpPEMEHHasl yTpaTa ClIOCOOHOCTH KJIETOK K JICTICHUIO

3aMeJJIEHHE ITpoLiecca KIETOYHOIO ACIEHUs

rubenb AesSIuXCcs KJIeTOK



18.

8)
b)

0)
d)

19.

K nposiBneHusiM HenpsMoOro AEHCTBUS HOHU3UPYIOUIUX U3JIYYEHU OTHOCAT:
nepeaayy KWHETHYECKOW YHEPTUHU H3ITydeHHsI Ha OMOMOJIEKYJIbI

MUTPAIUIO, TIOTJIOMIEHHON OMOMOJIEKYIaMU YHEPTHH, [0 XUMUYECKUM CBA35IM
HU3MCHCHUA MOJICKYJI, BOBHUKAIOIIUC B PE3YJILTATC MMOTTIOMCHUA SHCPIUU U3JTYUCHUA
CaMUMH MOJIEKYyJIaMu

M3MEHEHHUS MOJIEKYII, BbI3BaHHBIE MPOTYKTAMH PaJHOIN3a BOIBI

Kak cooTHOCSTCS cicTeMHasi U BHECUCTEMHAs €MHUIBI U3MEPEHUS MOTJIOIIEHHOM T03bI
noHuzupyrouero uznydenus 1 I'p u 1 paa?

I pan=100I"p

1000 pag = 1I'p

ITp = Ipan

1I'p = 100pan

. Kakue BemecTBa npeoOiiagaroT B MaTepuaiax, Hanbosee 3pHeKTUBHO IKPAaHUPYIOIIUX OT

HEHTPOHHOTrO U3ITy4eHUs?
JIETKHE METaJlJIb
TSDKEJIble METaJLIb
BOJIOPOJL

a3oT

Tect 1o KaxxIAOMY pa3acity JUCHUILINHBI COACPIKUT I10 20 BOITPOCOB U OLICHUBACTCA

MaKCHUMaJbHO B 10 OaisioB:

0 6aj10B — TECTUPOBAHKE HE BBIIIOJIHEHO

1-2 Gasina BBICTABIISIETCS CTYIEHTY, KOTOPBIM MPaBUILHO OTBETUI Ha 2-4 BOIpoca_

3-4 Gaju1a BBICTABJISIETCS CTYAEHTY, KOTOPBIM MPaBUILHO OTBETHII Ha 5-8

BOIIPOCOB

5-6 6aJIIOB BBICTABIIAETCS CTYJIEHTY, KOTOPBINA MPAaBUIIBHO OTBETUII Ha 9-12 BOIIPOCOB_
7-8 GaJIIOB BBICTABIISIETCS CTYJCHTY, KOTOPBIN MPaBHUIIbHO OTBETHI Ha 13-16

BOIIPOCOB

9-10 6anyoB BBICTABISAETCS CTYJEHTY, KOTOPBII MpaBuiibHO OTBEeTUI Ha 17-20 BonpocoB

NP

KonTtpoabHnasn
padora: Bapnanr
1
VYkakurte cBA3b painoOMOIOTHH C IPYTUMHU OTPACTIMH HAYKH.
Korna nosiBunace Hayka paguoouosorus? Kakue HayyHble
OTKPBITUA00YCIOBUIIN MOSBICHHE HAYKU PaIuOONOI0THN?
Kak Bol MIOHUMAETE TEPMHH «OTHOCUTENIbHAS
6uonoruveckas 3pPeKTUBHOCTh HOHU3UPYIOIINX U3Ty4EeHUN»?
Uro o3HauaeT TEPMHH «CTAaHIAPTHOE MOHU3UPYIOLIEE W3IYYEHHE» U KaKOBbI
ee mapameTpbI?
3anaga
Bapmuanr 2
Kax Bbl noHMMaeTe TepMHUH «KpUTHYECKHUM opran»? Kakue TkaHH, OpraHbl
4eJI0BEKa MOT'YT CTaTh KPUTUUECKUM OPTaHOM IpU 00IydyeHUH?
Ot kakux (aKTOPOB 3aBUCUT KIIMHUUECKUE (POPMBI ITPOSBICHUS JTy4eBbIX O0e3HEN?
Kakne MexayHapoIHbIe U POCCUHCKUE OpraHU3alnN
3aHUMAIOTCS MPOOJIeMaMy pagraIliOHHON 0€3011acHOCTH?
Kakue 3akoHBI 1 HOpMaTUBHBIE IOKYMEHTBI PETYJINUPYIOT U PETJIAMEHTUPYIOT
BOIPOCHI PAIMAIIMOHHON 0€30MaCHOCTH POCCUICKHUX Tpakaan?
3amaua

3agauu:

1. bpuraga peMOHTHHMKOB Ha aTOMHOW JJIEKTPOCTAHLIMHM paboTana B TeueHHE3 4YacoB INPH



ramma-usnydenuu Poke = 0,05 mI'p/c. Kakoit nmporno3upyemsiii quaruo3 ass padodmnx?

2. Mpimeir o0iydanu OeTTa-u3ydeHUEeM C MOIIHOCTBIO IOTJIOmEHHOW 1036l | I'p/mMuH B
TeyeHre 1 vaca. Y KakuxX OpPraHoB B 3TOM Cjy4yae HauOOJbIIas BEPOSTHOCTH CTATh
«KPUTUYECKUM OPTaHOM»?

3. Mpimeli o6ydanu raMMa-u31ydeHUEM C MOIIHOCTBIO MOTJIOIMICHHON J03bI 2 10'3 pan/MuH
B Teuenue 0,5 yaca. B kakoM BpeMEHHOM MHTEpBajie MOTUOHET OoJbIIast YacTh 00ITy4EeHHBIX
JKUBOTHBIX ?

KonrtponbHas pabora 1o KaxaoMy pasaeny JUCLMIUIMHBI COAEPKUT 4 TEOpPETUYECKUX
BOIPOCA U OJIHY 33J1a4y ¥ MAaKCUMAaJIbHO OLIEHUBaeTcs B 15 Oamios:
0 6aJI0B - CTYACHT HE BBINOJIHU KOHTPOJIbHYIO paboTy, HE peIIn 3a1auy
1-5 OGannoB BBICTABISETCS CTYAEHTY, KOTOpBIH OTBETMJI Ha 2 TEOPETUYECKUX BOIMpPOCa,
IIPOJIEMOHCTPUPOBAB 0A30BbIE 3HAHUS 110 JAHHOW TEMaTUKe
6-10 GayuIOB BBICTABISIETCS CTYAEHTY, KOTOPBIA Jall pa3BEepHYTHI OTBET Ha 3 TEOPETHUYECKUX
BOINpOCa, NMPOJEMOHCTPUPOBAB JTOCTATOYHO YBEPEHHBIE 3HAHMS 0 JAHHOM TeMaTuKe, JOIyCKas
OIUOKHN U HETOYHOCTH, HE PEIIUII 33a/1a4y
11-13 GanyoB BBICTABISAETCS CTYACHTY, KOTOPBIH Jajl pa3BEpPHYThIH OTBET HAa 4 TEOPETUUYECKUX
BOIPOCA, IPOJEMOHCTPUPOBAB YBEPEHHBIE 3HAHUSI 110 JaHHOI TeMaTHKe, He pell 3a7auy
14-15 OamioB BBICTABISETCS CTYAEHTY, KOTOPBIM Jajl pa3BEpHYTbIM OTBET Ha 4 TEOPETUUECKHUX
BOIIPOCA, IPOJIEMOHCTPUPOBAB BHICOKHE 3HAHMSI 110 IaHHOM TeMaTUKe, pEeLIl 3a1a4y

JlaGopaTropHblie padoThI:
1. PagroakTUBHBIE PEBpaIllCHUs
2. OCHOBHOH 3aKOH PaJInOAKTUBHOIO paclaja U akTUBHOCTb PaIMOHYKIIUOB
3. 10361 U3My4YeHus
4. Murpaliys paJuoHYKIUJI0B U JMHAMHUKA YPOBHS HOHH3UPYIOIIETO U3ITYICHHUS

3ammTa Kaxaou JabopaTopHoi pabOThI OIEHUBAETCS MaKCUMalbHO B 10 GanioB
10 GamioB BBICTABISIETCS CTYACHTY, €CITH BBITIOIHIII JIA0OPATOpHYIO padoTy,
MIPOJIEMOHCTPHUPOBAT YBEPEHHOE BIIaJIcHHE METOAUKOM. OTBETHII Ha BCE

BOMPOCHI 9-5 0aIOB BHICTABISETCS CTYACHTY, €CITU BBITOIHIII JIAOOPATOPHYIO
paobory,

MIPOIEMOHCTPHUPOBAJI YBEPEHHOE BIIaJICHHE METOAUKON. OTBETHII Ha BCE BOIIPOCHI.
[Tpu oTBeTE HA BOMPOCHI JOMYCKAET HETPYObIe OMUOKHA U HETOYHOCTH.

4-1 GanIoB BHICTABISIETCS CTY/ICHTY, €CIIM BBITIOTHHII JJAOOPAaTOPHYIO

paboTy, MPOAEMOHCTPHPOBAJ YBEPEHHOE BIIAJICHHE METOIUKOH.

00aI0B BBICTABISETCS CTYACHTY, €CJIM HE BBHITIOTHUI Ja00OpaTOpHYIO padoTy.

Jlst 04HO-3204YHOTO
oraeseHusi TecrupoBanue
Tecr Ne 1
1. C moMompo Kakux MpenapaToB OCYIMIECTBISIETCS peakTUBaIus GocopuInpOBaAHHBIX
XOJIMHACTpa3 U AedochoprIinpoBaHNE XOITUHOPEIETTTOPOB?
€) UEHTPAIbHBIX XOJUHOJIUTHKOB
f) oOpaTMMbIX HHTHOUTOPOB XOJIMHACTEPa3
g) MMMYHOMOIYJISTOPOB
h) peakTHBAaTOPOB XOJIHMHACTEPA3bI
2. HazoBwuTte aHTHIOT camMo- U B3auMomnomoIy pu nopaxeanu GOB:



JUIUPOKCUM

aMUHOCTUTMHH

apuH

aTpoOnuH

Kakoii aHTUA0T IpuMeEHseTCs IPU NOPAXKEHUN OKCUIaMHU a30Ta?
KHCIIOPOJL

AQHTULIMAH

anTudomMcuan

OTCYTCTBYET

K cpencrBam kakoii rpynmbl OTHOCSTCS paaHuOIPOTEKTOPHI?

PO HIAKTUKY JIy4EBBIX MOPAXKEHUN

paHHE! [TaTOreHETUYECKOU Tepaluu

JUIMTETIBHOTO MOAJEP/KaHUS OBBILIEHHON PaIMOPE3UCTEHTHOCTU

CpencTBaM HEOTIIOKHOW ITOMOILH ITIPY UHKOPIIOPALUH PAAUOHYKIIUIOB.

K HecroxacTnyeckum™m, JAE€TEPMUHMPOBAHHBIM, T.€. CBS3aHHBIM C JI030M
s dexTam 00TyICHHS YeT0BeKa OTHOCATCS:

HacJie/ICTBEHHbIE 00JIE3HU

JIEUKO3BI

ocTpas JTydeBas 00J1e3Hb

3JI0KA4E€CTBEHHBIE OITYyXOJIH

CucTteMHOM eMHULICH U3MEpEeHNUs TOTIOIEHHOMN J103bl O0JIyUeHUs SABISETCS:
Oexkepelb

rpeu

pEeHTreH

09p

KoMIuiekc opraHu3allMOHHBIX W TEXHUYECKMX MEpONPUATHH MO O0O0E3BPEKUBAHHUIO U
ylaJeHUI0 TIOBEPXHOCTH Tela 4YeloBeKa M pasnuyHbix 00bekToB TXB, PB u
OMOJIOTUYECKUX CPEJICTB — 3TO:

caHuTapHasi o0paboTka

crenuanbHas o0paboTka

Je3nHPEKITHs

Jiera3anus

3amutHoe neiicteue UIIII-11 oOycnosneHo:

Je3UHPUIMPYIOIINUM JAeHCTBUEM

npoUIAKTUIECKUM JIEHCTBUEM

JETa3upyIOIINM JEHCTBUEM

npoQUIAKTUYECKUM U JIETa3UPYIOIIUM JEHCTBUEM

Kakoit owar mnopaxeHuss ¢GoOpMHpYeTCsl TpH pa3pylleHHH EeMKOCTEH,
COJIEPIKAIIMX 3HAYUTEIBHOE KOJUYECTBO XJI0pa’?

ouar CTOMKHUM, HE CMEPTEIbHOr0, OBICTPOTO AEUCTBUS

ouar HeCTOMKUM, CMEPTENbHOT0, OBICTPOrO JEHCTBUS

ouar HECTOMKUI, CMEPTENIBHOT0, 3aMENJIEHHOTO JEHCTBUSA

oyar CTOMKHUW, HE CMEPTEIbHOTO, 3aMETIEHHOTO IEHCTBUS

Yro He0OXOAMMO UCIIONB30BATh JJIs 3AIIUTHI OT OPAKEHHsI YTapHBIM Ia30M IPHU €ro
KOHIIEHTPAIIUU B OKpYyKaroIieM Bo3ayxe 6oiree 1%?

GuIBTpYyIOIKii MPOTUBOTra3

GWIBTPYIOIIKN TPOTUBOTa3 ¢ KOMILJIEKTOM JIOTIOJIHUTENIEHOTO AaTPOHA
W30JMPYIOIINANA IPOTUBOIA3

pecniuparop

. Kakas Tkanp siBisieTcst HanboJsiee BEICOKO Paguo9IyBCTBUTEIIBHON?

KOCTHaAda
MbIIICYHaA



9)
h)

e)

9)
h)

13.

€)

9)
h)

14.

€)

9)
h)

15.

€)

9
h)

HEpBHas

MHEJIOUTHAS

OCHOBHYIO 4aCTh JJ03bI O0JTyUCHHS YEIOBEK B TCUCHHE J)KU3HH MOJTYYaeT 3a CYET:
€CTECTBEHHOT'O PaHallMOHHOro (hoHa

npodecCHOHATEHOTO O0TydeHus

UCIIBITAHHS STACPHOTO OPYIKHUS

00JTy4EeHHUS B METUIIMHCKUX TIEIISIX

Haubonee »s¢p¢dexkTuBHO 3amMIaloT OT ramMMa-u3JIy4eHUs MaTepuaibl, B
KOTOpBIX IPe001a1atoT:

TSKEIIble METaJLIbI

JIETKHE METaJlJIbl

BOJIOPOJL

yriepos

Kakue yuyenble BuepBbl€ BbISIBUIA OCHOBHBIE IT0KA3aTEH, ONPEIEISIIOIINE CTENEHb
PazMoYyBCTBUTEIILHOCTH PA3IMUHBIX TKaHEN?

. beproube u JI. Tpubonmo

I'. Xetineke u E. Jlonnou

A. I'ycbkoBa u I'. baiicorosnos

M. Opcduna u T. ['orenreiim

Uro Takoe nmorjoleHHas /103a o0nydeHus?

KOJINYECTBO PAIMOHYKIIU/IOB, IOCTYIUBIINX B OPraHU3M JHOOBIMU IYTIMU
KOJIMYECTBO SHEPTUH, IEPEAAHHON U3Ty4EHUEM BEUIECTBY, HA €AUHUILY €I0 MacChl
71032 00JTy4eHus!, HAKOIUIEHHAsl B Pe3yJbTaTe MOTJIOICHUs PaMOaKTUBHBIX U30TOIOB
OTHOLIEHHE CYMMAapHOT0 3aps/1a YaCTHUI] C 3JIEKTPUUECKUM 3apsA0M OJHOIO 3HAKa B
o0BbeMe BO3/1yXa K Macce Bo3/yXa B 3TOM 00beMe

Kaxkoit equamIIEH M3MeEpseTCs MOIITHOCTD /10361 00TydeHUs?

pEeHTTeH/Jac

Oexkepenb/yac

KIOpU/MHUH

KYJIOH/KT

UYro Takoe pajualioHHbII 00K MUTO30B?

MOJIHAsl yTpaTa CIOCOOHOCTH KJIETOK K JIEJICHUIO

BpEMEHHasl yTpaTa CIOCOOHOCTHU KJIETOK K JIEJICHUIO

3aMeJIeHHE poliecca KIETOYHOI O AeIeHUs

rulenp ANAMUXCS KIETOK

K nposiBneHnsM HenpsIMOro EeHCTBHS MOHU3UPYIOIINX U3JTy4€HHUI OTHOCHT:
nepeaayy KWHETHUECKONW SHEPTUHU U3ITydeHHsI Ha OMOMOJIEKYJIbI

MUTPAIUIO, TIOTJIOMIEHHON OMOMOJIEKYIaMU SHEPTHH, 10 XUMUYECKUM CBA35IM
W3MEHEHHUS MOJIEKYJI, BOZHUKAIOIINE B PE3YJIbTATE MOTJIOLIEHHUS SJHEPTUN U3ITyUEHUS
CaMUMH MOJIEKYJIaMU

M3MEHEHUS MOJIEKYJI, BEI3BaHHBIE TPOIYKTAMH PaJHOIN3a BObI

Kak cooTHOCSTCS cicTeMHasi U BHECUCTEMHAs €MHUIIBI H3MEPEHUSI TOTIIOEHHON JJ03bI
noHu3Mpyrouiero usnydenus 1 I'p u 1 pan?

1 pan=100Ip

1000 pax = 1I'p

IT'p = 1pag

1I'p = 100pax

. Kakue BCIICCTBA npeoGnana}oT B MaTcpuaiax, HanOoJee B(I)(I)CKTI/IBHO SKPaHHUPYIOUIUX OT

HEUTPOHHOTO U3JTYYEHUS?
JICTKUEC METAaJIJIbI
TSAXKEIIbIC METaJIJIbI

BOIOPO/T



h) azor
TecT no KaxxaoMy pazzeiy IUCHHUIUIMHBI COAEPKUT 110 20 BOIMPOCOB U
OLICHUBAETCS KAK JIOMYCK K 3a4eTy «IOIMYCK», «HE TOIMYCK»:
«HE JIONYCK» — BBICTABIISIETCS CTYAEHTY, €CJIM TECTUPOBAHUE HE BBINOJIHEHO WIN
CTYAEHTY, KOTOPBIA MpaBUIbHO OTBETHII Ha 1-15 BompocoB
«JI0YCK» BBICTABJISICTCS CTYAECHTY, KOTOPbIM MPaBUIBLHO OTBETHII Ha 16-20 BoIIpocoB

KonTpoasHnas
padora: Bapuanr
1

1. Vkaxwure cBsi3b panoOUOJIOTUU C APYTUMH OTPACISIMU HAYKH.
2. Korna nosiBuiiace Hayka paanoouosnorusi? Kakue HayuHbie
OTKPBITHA00YCIOBUIIN TOSIBIICHUE HAYKU PAAHOONOIOTHH?
3. Kak Brl MIOHMMAeTe TEPMHH «OTHOCHUTEJIbHAS

ouonoruveckast 3pPeKTUBHOCTb HOHU3UPYIOIINX U3ITy4ECHUN»?
4. Yto o03HaYaeT TEPMHUH «CTAaHJAPTHOE HWOHHU3UPYIOUIEe HU3IIyYeHHUE» U KAKOBBI

ee mapaMeTpsl?
5. 3agaua

Bapuant 2

1. Kak Bl noHumaere TepmMuH «kputudeckuii opran»? Kakue TkaHu,
OpraHbI YeJI0BEKa MOTYT CTaTh KPUTHICCKUM OPTaHOM IPH 00TydeHHUH?
2. Ot xakux ($akTOpOB 3aBUCUT KIHMHUYECKUE (DOPMBI MPOSIBICHUS JTy4EeBBIX O0IEe3HEI?
3. Kakue mexxayHapoHble U pOCCHIICKUE OpraHu3aliu

3aHUMAIOTCA MPOOJIeMaMy paiualliOHHON Oe3omacHocT?
4. Kakue 3ak0HBI 1 HOpMATUBHBIE JOKYMEHTBI PETYIUPYIOT U
pPErTaMEHTHPYIOT BOIIPOCHI paAHAIIMOHHON O€30MacHOCTH POCCUNCKUX Tpakaan?
5. 3anava

3apaum:
4. bBpuraga peMOHTHHKOB Ha aTOMHOH S3JEKTPOCTAaHIMU padoTana B TEYeHHE3 YacoB TpHU
ramma-usnyuenuu Poke = 0,05 mI'p/c. Kakoit mporno3upyemsiii guarto3 asis padodunx?
5. Mpimelr o0iyyanu OeTTa-u3TydeHHEeM C MOIIHOCTBIO MOriomeHHoW m03e1 1 ['p/mMuH B
TedeHne 1 vaca. Y Kakux OpraHoB B 3TOM ciy4yae HauOOJbIlas BEPOSTHOCTH CTATh
«KPUTUYECKUM OpPraHoM»?

6. Mbplmeii o01y4yanyu raMMa-u3TydeHHEM C MOIHOCTBIO MOTJONMIEHHOM 0361 2 10'3 paa/mMuH
B Teuenue 0,5 yaca. B kakoM BpeMEHHOM WHTEpBaJie MOTHOHET OOJbIIIast YaCTh O0IYIEHHBIX
SKABOTHBIX?

KontpomnbHas pabora o KaxxJJoMy pasaeiny AUCHUILUINHBI COACPKUT 4
TEOPETUYECKUX BOMPOCA U OJIHY 3a7a4y U OLICHUBAETCS KAK JOITYCK K 3a4eTy
«IOIIYCK», «HE JOIIYCK:
«HE JOMYCK» - BBICTABIISIETCS CTYAEHTY, €CJIM OH HE BBIMOJIHUI KOHTPOJIbHYIO padoTy, HEe
peu 3agaqy
«JI0ITYCK» - BBICTABJISIETCA CTYJIEHTY, KOTOPBIN Jall Pa3BEPHYTHIN OTBET HA 4 TEOPETUUECKUX
BOIIPOCA, MMPOJIEMOHCTPUPOBAB BBICOKME 3HAHMS M0 JAHHON TEMAaTHKE, PELINI 33/1a4y

JlabopaTopHblie padoThl
1. PanuoakTruBHBIE IPEBpALCHUS
2. OCHOBHOH 3aKOH PaJIMOAKTUBHOTO pacraja U akTUBHOCTh PaIMOHYKIIUIOB
3. J1o3b1 n3nyueHus
4. Murparnus paJuoHyKINA0B U JUHAMUKA YPOBHS HOHU3UPYIOIIETO U3IIYy4ECHHUS



3amura Kax10i 1a00opaTopHOil pabOTHI OIIEHUBAETCS KaK JIOMYCK K 3aUeTy «JIOMYCK», «HE

JOTIYCK»:

«J10ITYCK» BBICTABJISIETCS  CTYZIEHTY, ©€CJIM  BBIIOJHWI  JIAOOPATOPHYIO
paboTy, MpOIEMOHCTPUPOBAJ YBEPEHHOE BiIa/IEHUE METOTUKOM

KHE IOMMYCK» BBICTABJIACTCA CTYACHTY, €CJIM OH HC BBIIIOJIHUII J'Ia60paTOpHYIO pa60Ty.

Bonpoce! k 3a4ety no «Pagno0uo0rum» AJ1si 0O4HO-32049HOT0 OT/IeIeHUsA
1. TIIpenmer, 3amaun, 0OBEKTHI PATHMOOHOIOTHH.
2. MHcropuss BO3HUKHOBEHHS U pa3BUTUA Haykh. OTKpbiTHe X-IydeH, sBICHUS
€CTECTBEHHOM PaJIMOAKTUBHOCTH; BbIICJICHUE MTEPBHIX PAANOAKTUBHBIX 3JIEMEHTOB - TIOJIOHUS
U pajaus.
3. PammoakTuBHBIN pacna.
4. Tlpupona ¥ XapaKTepUCTHKa KOPHYCKYJSPHBIX H3ITy4eHHH (anbda-u3iaydeHue, OeTa-
W3JIy4eHHE, IPOTOHHOE U3ITyYeHHE, HEUTPOHHOE U3ITYUCHHE, sIIpa OT/Iauu ).
5. MexaHu3Mbl MOHHM3AlMU AaTOMOB IPU BO3JECUCTBUM DJICKTPOMATHUTHBIX H3ITYyYCHUMN:
PEHTTEHOBCKOT0-, TaMMa - M1 TOPMO3HOTO HU3TYYECHHUS.

6. MexaHu3Mbpl HMOHM3AallUM ATOMOB IpU BO3ACUCTBUM KOPIYCKYJSPHBIX H3Iy4eHHUI:
YIIPYroe U HEeYNpyroe paccesiHie, HOHU3aMOHHOE TOPMOKEHHE, SApa OTIAuH.

7. HpOHI/IKaIOH_IaH CIIOCOOHOCTH HOHU3UPYIOIIHX HSHy‘lGHHﬁ, JIMHENHAsT TUIOTHOCTD
HMOHH3all1MH, JIMHEHHas nepcaada SHEpPIruu, u CpeI[HI/Iﬁ JIMHEHMHBIN np06er HqaCTUILIbI.

8.  J103bl HOHU3UPYIOIUX U3TYYCHUH.

9. Teopernyeckue MpENCTABICHUSI O MEXaHU3MaX JICHCTBHS MOHU3UPYIOIIECTO HM3JTy4CHHS
Ha OMOJIOTHYECKNE OOBEKTEHI.

10. IIpsmoe m HempsiMOE IEHCTBHE MOHU3UPYIOUINX M3ITYYECHUH HAa MOJIEKYIIbIL.

11. IlpupoaHslil paguaMOHHbIN QOH.

12. TexHOTEHHBIE HCTOYHUKH MOBBIIICHUS PaAHAMOHHOTO (DOHA.

13. 3aBucumocth OuoIOruIecKoro 3(eKTa OT MOTIIOMEHHOM T03bI, KPUBBIC BEDKUBAHUS.

14. TIpsimoe neiicTBE MOHU3UPYIOLIUX U3IYY€HUN HA MOJIEKYJIbl OEIKOB U
HYKJICUHOBBIX KHCIJIOT

15. T'unoTte3a «roYe€4YHOro pa3orpeBay, TEOPHUs MULIECHEH.

16. EnuHutisl u3MepeHust 103 U MOLIHOCTH J103.

17. OtHocuTenpHas 6uonoruueckas 3¢pHEeKTUBHOCTh HOHU3UPYIOMIUX U3TyYSHUI
18. Dkcno3uIoHHas, HOTJIONIECHHAs, SKBUBAJICHTHAS J03bI.

19. 3nauyeHue paaroOMOIIOTUH B OOIIECTBE U B )KU3HU COBPEMEHHOI'O YEJIOBEKa.
20. OcoOeHHOCTH NOHU3AIUH TTPH HEHTPOHHOM OOTYYESHUH.

21. 3aKOHOMEPHOCTH OCIIa0JICHUSI ”HTCHCUBHOCTH TTOTOKA U3JTYYCHUS B BEIICCTBE.
22. ®ororddexr, Dpdexr Komnrona, oOpazoBanne MEKTPOH-TIO3UTPOHHBIX TTap.
23. [Ipuposa 1 XapaKTepUCTHKA HIEKTPOMArHUTHBIX U3ITYYCHUH (PEHTT€HOBCKOTO, TaMMa -
Y TOPMO3HOTO U3ITY4EHUSs).

24. Tunpl HOHU3UPYIOIIUX H3ITyYSHHH.

25. Drtamnsl pa3BUTHS PAIHOOHOIOTHH.

Kpurepun oueHku 1Jis 3a4era
3a4eT BBICTABIIAETCS CTYJEHTY, €CIU CTYJAEHT AaJl MOJIHBIA, PA3BEPHYTHI OTBET Ha
BOIPOC, MPOJEMOHCTPUPOBAI 3HaHHE (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH, TEPMHHOJIOTHUH,
OCHOBHBIX 37eMeHTOB. CTyneHT 0e3 3aTpylHEHHIl OTBETHJ Ha BCE JONOJIHUTEIbHBIE
BOIIPOCHL. Pemit 3anauy.
Hesauer BbICTaBIIsICTCS CTYAEHTY, €CIIM OTBETA HA BOIPOC HET.



5. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

5.1. IlepeyeHb OCHOBHOW M JIONOJHUTEJIbHOI Y4eOHOH JIUTEpaTypbl, HEOOX0AMMOI

AJIsA OCBOCHUSA JUCHUIIJIHHBI

OcHoBHas JInTEpaTypa
1 PamuoOuomnorus: yueonuk/H.II. JIsicenko. 2-e uzn., ucnp. Cankr-IlerepOypr: Jlanb,

2012. 569 c.

2 Pagmoskonorus: yue6uuk juist By3os / M. I'. JlaBbinoB u ap. PocroB-na-Jlony:

®ennkc, 2013. 635 c.

JonotHUTeILHAS JTUTEPaTypa
3. llepbakoBA. B. buoxumus BTopuuHOro mMeradbonm3Ma pacteHuil: yued.mocodue/A.
B. llep6akos, 1. ®. Hypues, U. KO. YcmanoB; M-Bo oOpazoBanus PO, baml'y. Va:
W3zn-so baml'Y, 2001. 52 c.
4, O6mas xumus. buodusnyeckas xumus. Xumuss OMOT€HHBIX 3JIEMEHTOB: y4eO. s
CTYI. BY30B, 00y4. 110 Me]I., OMOJI., arpOHOM., BeTepuHap., 3koinor.cuetl. / 0. A. Epmios [u
ap.]; Hox pen. FO.A. EpmoBa .— 6-e uzn., ucnp. M.: Beicmias mikona, 2007. 560 c.

5.2 Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET» N

=

oA~ w

1

NMPOrpaMMHOIo0 odecriedeHnsi, He0OXOAUMBbIX /1JI51 0CBOEHHSI THCHUTLTHHbBI

OnekrpoHHas oubnuoreunas cucrema «9b baml 'V - https://elib.bashedu.ru/

OnexTpoHHass OuONIMOTEYHas CHUCTEMa «YHHUBEpCUTETCKas OuOIMOTeKa OHJIANH»

- https://biblioclub.ru/

DeKkTpoHHas OMOIMOTEYHas cucTeMa u3naTenbeTBa «Jlanby - https://e.lanbook.com/

OnekTpoHHBIN Katanor bubanorekn baml'V - http://www.bashlib.ru/catalogi/

OnekTpoHHass  wHGOpMaIMOHHO-oOpa3oBarenbHass  cpega  bamly  (BHUOC)
-http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-

sreda-bashqu

IIporpammHoe oGecnieyeHue:
[IpaBa Ha nporpammsl 111 OBM onepannonHas cuctema Jjisl IEPCOHAIBHOTO KOMITbIOTEpa
Win SL 8 Russian OLP NL Academic Edition Legalization Get Genuine. IlpaBa Ha
nporpamMmMbl  uis OBM  oOHOBiIEHHE ONEpallMOHHOW CHCTEMBI Ul MEPCOHAIBHOTO
kommeiotepa Windows Professiona | 8 Russian Upgrade OLP NL Academic Edition.
Horosop Ne104 ot 17.06.2013 r. JIunen3uu 6eccpouHsle.
[Mporpamma anst 9BM Office Standard 2013 Russian OLPNL Academic Edition. [lorosop
Nell4 ot 12.11.2014 r. JIutien3uu 6eccpovHbIe.
OdunmanbHbIl  OPUTMHAIBHBIA — AHTIMHCKMM — TEKCT  JUIEH3UM JUIS  CHCTEMBI
Moodle http://www.gnu.org/licenses/gpl.hntml  TlepeBox  nuieH3WW I CHCTEMBI
Moodlehttp://rusgpl.ru/rusgpl.pdf>

6.MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoaUMAast sl
OCyIIeCTBJIeHHsI 00Pa30BaTEeILHOI0 NMPoIecca mo


https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf%C2%BB

AUCHUILINHE

HauMeHoBaHMe cnenuaJbHBIX*
NOMeleHUH ¥ NMOMelleHu N
CaMOCTOAITEJIbHOMH padoThI

OcHallleHHOCThCNEeNMAJIbHBIX OMEIIeHUi 1
NOMelleHMIl I CAMOCTOSATEIbHOH padoThl

IlepeyeHb JIMLEH3UOHHOTO
NMPOrpaMMHOI0 odecrnedyeHus.
PexkBu3HTHI
MOATBEPKAAI0IIEr0 JOKYMeHTa

1. yueOnHas ayauropust s

MpoBe/IeHUs 3aHATHI
JIEKIIMOHHOTO THIIA: ayIUTOPUs
Ne 232 (yueOHBIi  KOpHYC
ouodaka), aymuropuss Ne 332
(yueOnblii  xopmyc  Ouodaxka),
aymuropuss Ne 324 (yueOHBIHA

Kopiryc 6mnodaka), ayautopust Ne
327 (yueOnslit Kopiryc 6modaka).

2. ydeOHast ayauTOpMs AJsA
NpoBeieHUs! 3aHATHI
CEeMHHAPCKOro THIA: ayJIUTOPHS
Ne 328  (yueOHwIli  KOpHyC
ouodaka), aymauropuss Ne 329
(yueOHblii  kopmyc  Ouodaxka),
ayautopusi Ne 3180 (yueOHbIi
KopIryc Omodaxa).

3. y4yeOHas ayauropus IS

NMpoBeJleHUs]  IPYNNOBBIX U
HHAMBHIYATBHBIX
KOHCYJbTaUMi: aynutopusi Ne

328 (y4eOubiii kopryc Ouodaka),

ayautopust Ne 329  (yueOHbIid
Kopiyc Ouodaka), ayautopust Ne
3186 (y4eOHbIit KopITyC
ouodaka), aymguropusi Ne 324
(yaebHbINT  KkOpmyc  Omodaxa),
aymuropuss Ne 327 (yueOHBIHA

Kopiryc 6nodaka), ayauropus Ne
319 Jlabopatopus UT (yueOHBIi
KopIryc Omodaxa).

4. y4yeOHas ayauTopus s
TeKyLero KOHTPOJIS U
NPOMEKYTOYHOM
arrectanuu:ayauropus Ne 319
Jlabopatopus UT  (yueOHbrit
Kopmyc onogaka).

5. noMeIleHus IS
€CaMOCTOATEIbHOM padoThI:
ayautopust Ne 428 (y4eOHbIH
Kopnyc Ouodaka), YHTaIbHBIA

3a; Nel (TiraBHBII KOpITyC).

Aynuropus Ne 232
YueOHast MmeGelb, JI0CKa, MYJIbTUMEIHa-
npoekropPanasonicPT-LB78VE, askpaHn  HacTeHHBIA
ClassicNorma 244*183.
Aynuropus Ne 332
eOHas MeO0elb, JI0CKa, MYJIbTUME/IHa-
npoekropPanasonicPT-LB78VE, oskpan  HaCTCHHBI#H
ClassicNorma 244*183.
Aynutopus Ne 3186

YueOHass MmeOenb, TaOOpaTOPHBI WHBEHTAph, IOCKA,
mkad BHITSOKHOW, HOYTOyK Acer Aspire A-315-33-
CI9RA, npoektop Epson EB-X400, skpaH Ha wmrTaTuBe
Dexp.

Aynuropus Ne 324
YyeOnas mebenb, nocka, skpaH Ha mratuBe DIQUIS,
npoextop Sony VPL-EX 100, HoytOyk Aser Extensa
7630G-732G25Mi.

Aynuropus Ne 327
YueOHass wmebenb, mocka, mpoekTop BenQMXS525
DLP3200LmXGA13000, skpan ClassicSolutionNorma
HACTEHHBIN

Aynuropus Ne 328
YueOHast MeOenb, TOCKa, 1abOpaTOpHBIA WHBEHTApb,
Bechl VIC-300d3, mo3atop nepemenHoro oobema JJAWUT
— 4 mrt., xomopumerp KOK VXIJI 4.2, xoHUIEHTpaTOp
neHTpooexkupiii Centri Vap Solvent System Labconco,
namuHapueli  Ookc BAB-Jlamunap-C-1,5(1 kiacca),
dbepmenTep, xomoawnbHHK ObITOBOM buproca-131K,
mKkag BHITSDKHOM — 2 1IT.

Aynutopus Ne 329
YueOHast MeOenb, TOCKa, J1abOpaTOpHBI WHBEHTApb,
Becsl Ohaus SPU-202, tepmocrar TCO 1/80 CIIY
oxmaxpatormmii, neHtpudpyra OIIH 3M, mxkag
BBITSDKHOM OOJIBINION — 2 IIT., MATHUTHAs Melnanka MM-
4, BeCchl TOPCHOHHEIE, 3KpaH Ha mratuBe Dexp TM-80,
mKkad BHITSDKHOM — 2 1IT.

Aynuropus Ne 319

JlaGopatopust UT
YyeOHast MeOenb, TOCKa, MEPCOHATIBHBIN KOMITBIOTED B
komiuiekTe Nel iRU Corp — 15 mir.

Aynuropus Ne 428
VYuebHast MeOenb, JIOCKa, MYJIbTHMEANA-IIPOEKTOP
InFocusIN119HDx, noyrOyk Lenovo 550, okpan
HacteHHbli  ClassicNorma  200*200,  MOHOOJIOKH

CTalMOHApHBIE - 2 HIT.
Yuranabusbli 3aa Nel

YyeOHast Mebenp, y4eOHBIH ¥ CHPAaBOYHBIA (QOHA,
HEOTrpaHUYEHHBIN KpYTJI0CYTOYHBIN JOCTYTI K
anekTpoHHBIM O6ubmmoreynsiM cuctemam (OBC) u B/,
CTEHJ TO TMOXapHOW 0e30MacHOCTH, MOHOOIOKH
craroHapHeie — 5 mt, MOV (npuHTep, CKaHep, KOIHP)
- 1 mrr. Wi-Fi jocTyn it MOGHIBHBIX YCTPOMCTB.

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Joroeop Ne 104 ot 17.06.2013 1.
Jluen3un GeccpoyuHbie

2. Microsoft Office Standard
2013 Russian. Torosop Ne 114
or 12.11.2014 r. Jluueusun
OeccpodHbIe

3. IIporpammHoe obecrieueHme
Moodle. OduruanpHbIl
OpUTHHAJIbHBIN AHTIMICKUN
TEKCT JIMIICH3UU JJI1 CHCTEMBI
Moodle,
http://www.gnu.org/licenses/gpl.
html

[lepeBon IS
CHCTEMBI Moodle,
http://rusgpl.ru/rusgpl.pdf

JIMOCH3UNU



http://www.gnu.org/licenses/gpl.html
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf

[Tpunoxenue Nel
MHNHOBPHAYKHN POCCHUHN
®I'BOY BO «BAIIKUPCKUN T'OCYJAPCTBEHHBIM YHUBEPCUTET»
BUOJIOTMYECKUM ®AKVYJIBTET

COJEPKAHUE PABOYEHN ITPOT PAMMBI

mucuuIuineel «Pagmobuoorusy Ha 8 cemecTp

ouHas dopma oOyUeHNs

Bun padorsl O0BeM THCHUILTAHBI
O6mas Tpynoemkocts auctutuinabl (3ET / gacoB) 2[72
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pa0OTy C MPENO/IaBaTEIeM: 36,2
JIEKIIUHA 12
MPAKTHYECKUX/ CEMHUHAPCKUX
J1a00paTOPHBIX 24

Ipyrux (rpynroBasi, *HIUBHIyalbHas KOHCYJIbTALUS U NHBIE BUJIBI
y4eOHOH esTeTbHOCTH, IPEAYCMaTPUBAIOIINE PA0OTY 00yJaIOUXCs C
npenoaasarenem) (OPKP) 0,2

Y4eOHBIX 9acOB Ha CAMOCTOATEIbHYIO0 paboTy obyuaromuxcs (CP) 35,8

Y4eOHBIX YacOB Ha MOJrOTOBKY K 3K3aMeHYy/3aueTy/
muddepenrpoBanHoMy 3aueTy (KoHTposb)

dopma KOHTPOJIS:
3ayer 8 cemecTp



dopma u3ydeHus

MaTE€pUaJIOB: JICKONH,

OcHoBHas U

dopMa TeKy1ero

NPAaKTHYECKUE 3aHATUA, | nomonHuTeIbHAS KOHTPOJIA
No CEeMHMHApPCKHE 3aHATHS, JuTepatypa, 3ananms mo yCHEBacMOCTH
o/ Tema u comeprxanme nabopatopubie paboTel, | pegomengyeMas | CAMOCTOSTEIBHOI (igiioﬁiziﬁzl’
caMocTosiTeNIbHAs paboTa CTyaeHTaM paBoTe CTYIEHTOB p
U TPYJOEMKOCTD (B Yacax) (HOMepa U3 paborsr,
KOMITBIOTEPHBIE
CITUCKA)
TECTHI U T.I1.)
JIK | [IP/CEM | JIP | CP
1 2 3 4 5 6 7 8 9
1 | IlpenmeT pannoOHOIOTHH. 2 6 9 1,2,3,4 IToaroroBska
VicTopus BO3SHUKHOBEHHS U PAa3BUTHUS HAYKH. TECTHPOBAHUIO
OCHOBHBIE TEPMUHBI U ONPEICJICHHs], UCTIOJIb3yEMbIE B PaHOOHOIOTHH. o teme 1
Peaximuun  pacmama  szep, THUIIBI HOHU3UPYIOIUX U3ITydeHUIH TectupoBanue
2 | ®OUHKO-T03UMETPUICCKIE OCHOBBI PaIHOOUOIOTHH 4 6 9 1,2,3,4 TToaroroska k
J1036I U3NTy4eHNs U €IUHULBI UX U3MEpeHUs. MOLTHOCTD J03bI U3TyYeHHUS. TECTUPOBAHUIO
Jluneitnas noteps sHepruu usnyueHus (JII19), muHeltHas MIOTHOCTh HOHU3ALUI o teme 2
(JITIN). 3aBucumocTsb aeicTBus paguaruu ot JIIID. OTHOCUTEIbHAS Tecruposanue
6uosornueckas
apdexkruBnocts (OBD) pasnuyHBIX BUIOB HOHM3HMPYIOIIMX HU3JIy4YECHHUH.
®dakTophl, BIHAIOIKHE Ha BeanmduHy KodhdumumentoB OBD. Koadpoumment
kauectBa wm3nydeHust (K). IloHATHE SKBHBaJEHTHOCTH [03bI, €IWHHIIBI
9KBUBAJICHTHBIX J03.
O0671aCcTHHCIIONB30BAaHISPA3THYHBIX I03UMETPUIECKUXXaPAKTEPUCTUKN3ITYIEHHUS.
3 | TousiTre paarovYyBCTBUTEIBHOCTH. 4 6 9 12,34 TToaroroska k
3axkoH PaZNOAaKTHBHOTO pacmaza. MexaHU3MBI B3aUMOJICHCTBUSA TECTUPOBAHUIO
HMOHU3UPYIOMINX U3TydeHUH ¢ 00IydaeMbIM BEIIeCTBOM. J[036I HOHU3UPYIOIINX o teme 3
H3queHHﬁ. TCCTI/IpOBaHI/Ie
OtHOcHuTenbHAs Ouonormdeckas 3((EeKTHBHOCTE HMOHM3HPYIOMIMX W3ITydICHHUIL.
Enununel usmepenus no3.
4 | JlelicTBie HWOHU3UPYIOIIMX HW3Iy4eHHH Ha Kietky. OIeHKa KIeTOYHOU 2 6 9 12,34 IToaroroBka k
paauodyBCTBUTENbHOCTU. KpuBble BbDKMBaHUSA. MeXaHU3Mbl pPaIUalMOHHOMN UTOTOBOM
rubenu kieTok. JlelicTBre NOHM3UPYIOMINX U3yUEHU Ha dKUBBIE OPTaHU3MBI. KOHTPOJIbHOU
PaanouyBCTBUTENBLHOCTH pabote KonrpounbHas
IIpencraBureneil pa3iauMyHbIX Py OPraHU3MOB pabora
PajnannoHHble CHHIPOMBI MIICKOTTMTAIOIIHX.
Bcero uacos: 12 24 | 36




MHWHOBPHAYKH POCCHHN
OI'OY BO «bAIIKUPCKNUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
BUOJIOT MYECKHI ®AKYJILTET

COJEPXXKAHUE PABOYEHN ITPOT PAMMBI

JAUCHUITIIMHBI <<Pa,Z[I/IO6I/IOJ'IOFI/I5[» B/ CEMECTPE

04YHO-3a04Has hopma 0OyYeHUs

Bun pa6otsl O0BLeM TUCHUILTHHBI
O6mmas Tpynoemkocts aucuuruiabl (3ET / gacoB) 2[72
Y4eOHBIX YacOB HAa KOHTAKTHYIO paboTy C MpernoaaBaTesem: 18,2
JIEKIIUI 8
MIPAKTUICCKUX/ CEMUHAPCKHUX
J1a00paTOPHBIX 10

Apyrux (TpymnroBasi, HHAUBHyallbHAs! KOHCYJIbTAIIUS U HHBIC BUIbI
y4eOHOM JAeATENbHOCTH, IPeTyCMaTpUBAONINe padoTy 00yJaromuxcs ¢
npenoasarenem) (DKP) 0,2

Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO paboTy obyuaromuxcs (CP) 53,8

Y4eOHbIX YacOB HA MOJTOTOBKY K 3K3aMeHY/3a4eTy/
muddeperpoBanHoMy 3aueTy (KoHTposb)

dopma KOHTPOJIA:
3auer 7 cemecTp




dopma u3ydeHus
MaTepHAaJIOB: JICKIIAH,

OcHoBHas U

dopMa TEKyIIEro

[IPaKTUYECKUE 3aHSITHS, JIOTIOTHHUTEb KOHTPOJIA
CEeMHHAPCKHE 3aHATHS, Hast 3ajanms mo yCHEBaeMOCTH
é\fi Tema u comepkanme nabopaTopHbIe paGoTHL, JUTEPATypa, | CaMOCTOSTENBHOM (I;?)J;Jioiiziﬁzl’
caMmocrosTeNbHas pabora n peKoMeHyeM | paboTe CTyIeHTOB p
TPYAOEMKOCTb (B 4acax) ast cTyZeHTaM paboTer,
KOMITBIOTEPHBIE
(HOMepa u3
TECTHI U T.II.)
JIK | TIP/CEM | JIP | CP crcka)
1 2 3 4 5 6 7 8 9
1 | IlpenmeT pannoOHOIOTHH. 2 2 13 1,2, TToaroroBka k
Hcroprst BOSHUKHOBEHHUS M Pa3BUTHS HAYKH. 3,4 TECTUPOBAHUIO
OCHOBHBIE TEPMUHBI U ONPEICJICHHs], UCTIOJIb3yEMbIE B PaHOOHOIOTHH. o teme 1
Peaximuun  pacmama  szep, THITBI HOHU3UPYIOIINX U3TYYCHHH TectupoBanue
2 | ®OU3HUKO-T03MMETPUICCKIE OCHOBHI PaJNO0HOIOT I 2 4 13 1,2, IToaroroBska
J1036I U3NTy4eHNs U €IUHULBI UX U3MEpeHUs. MOLTHOCTD J03bI U3TyYeHHUS. 3,4 TECTHPOBAHHIO
Jluneitnas noteps sHepruu usnyueHus (JII19), muHeltHas MIOTHOCTh HOHU3ALUI 1o Teme 2
(JIITHN). 3aBucumocTs neictBus paauaruu ot JIIID. OTHOCUTENbHAS TectupoBanue
6uosornueckas
apdekruBnocts (OBD) pazauyHBIX BUIOB HMOHU3UPYIOLUIMX  HM3JIYYECHUI.
®dakTophl, BIHAIOIKHE Ha BeanmduHy KodhdumumentoB OBD. Koadpoumment
kauectBa wm3nydeHust (K). IloHATHE SKBHBaJEHTHOCTH [03bI, €IWHHIIBI
9KBUBAJICHTHBIX J03.
O0671aCcTHHCIIONB30BAaHISPA3THYHBIX I03UMETPUIECKUXXaPAKTEPUCTUKN3ITYIEHHUS.
3 | TousiTre paarovYyBCTBUTEIBHOCTH. 2 2 13 1,2, IToaroroBska
3axkoH PaZNOAaKTHBHOTO pacmaza. MexaHU3MBI B3aUMOJICHCTBUSA 3,4 TECTHPOBAHHIO
HMOHU3UPYIOMNX U3Ty4eHUH C 00JIydaeMbIM BEIeCTBOM. J[035I HOHU3UPYIOIINX o teme 3
M3IIy4EHUl. TectupoBanue
OtHOcuTenbHas Omonorndeckas 3()(HEKTUBHOCT HOHU3MPYIOMINX H3ITyUSHHH.
Enununel usmepenus no3.
4 | [leiicTBME WOHU3WPYIOIIMX M3Iy4eHHH Ha KiIerky. OmneHka KJIeTOYHOU 2 2 14,8 1,2, IoxroTroBka k
paarouyBCTBUTENLHOCTH. KpHBble BbDKHMBaHHsA. MeXaHU3MBl paJHAIMOHHON 3,4 UTOTOBOI
rubenu kieTok. JlelicTBre NOHM3UPYIOMINX U3yUEHU Ha dKUBBIE OPTaHU3MBI. KOHTPOJIbHOU
PannouyBCTBUTENBHOCTD pabote Kourposnbnast
IIpencraBureneil pa3iauMyHbIX Py OPraHU3MOB pabot
PajnannoHHble CHHIPOMBI MIICKOTTMTAIOIIHX. a
Bcero uacos: 8 10 53,8




Pagno6uoJsiorust
HampaBJieHue buosiorus
Kypc 4, cemectp 2

4.1. PeliTuHI-

Bunpl yueOHOM IeATeIbHOCTH bann 3a Yucao 3amaHuii bammer
CTYJICHTOB KOHKPETHOE 3a ceMecTp Y _ Y —
— MHUMAJTLHBIN aKCUMaJIbHBIH
Moayab 1. Pu3uK0-103MMeTPUYECKHE OCHOBBI PaIMO0HOI0T U H.
Texkyumuii KOHTPOJIb
TecTnl 5 2 0 10
JlaGopaTopHble pabOTHI (BBINIOIHEHHE, | 2 5 0 10
MIPOBEpKa TETPAIH)
Py0eskHbIii KOHTPOJIb
KonrponbHas padorta 3 5 0 15
Mogayasb 2. JlelicTBUe HOHM3UPYIOIIUX U3JIyYeHUI HA MJICKONMTAIOWMNX U YeJI0BeKa.
TecThl 5 2 0 10
JTabopaTopHbie paboThI (BBIIOIHEHUE, | 2 5 0 10
MIPOBEpKA TETPAIH)
Py0eskHbli KOHTPOJIb
KonrponbHas padorta 3 5 0 15
Mogayasb 3. 3ammTa 0T HOpaXKaloLIero 1eiicTBUA MOHNU3MPYIOLIell paguauuu
Texkylmui KOHTPOJIb
TecTnl 5 3 0 15
Py0e:kHbIii KOHTPOJIb
KontponpHas padora 3 5 0 15
MoompuTebHbIe AT
1. AktuBHas pabota Ha - - - 3
CEMHHAPCKUX U MPAaKTHISCKUX
3aHATHAX
2. YuacTue B paboTe KOHpepeHui, | - - - 2
myOIuKauu
3. BrinosiHeHUE UHIUBH, - - - 5
3aaHHs
IMocemraemocTh (0aIIIBI BEIYATAIOTCS U3 00MIel CyMMBI HAOpaHHBIX 0AJIIIOB)
1.IToceleHne NEKITMOHHEI X3aHATHH 6 0
2. ITocermenue MpakKTUIECKUX 10 0
3aHATHH
HUTOroBplii KOHTPOJIbL
3aver
110

IIAH JUCHUIIJIMHBI
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