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1. IHosicHUTEALHAA 3aIIHCKA.

JlomonuuTenpHass oOmieoOpa3oBarenbHas oOImepa3BuBaromas mnporpamMmma  «TalHBl  MOJICKYJISIPHOM
Oouosioruu U (PU3MOIOTUNY» €CTeCTBEHHO-HAYYHOW HANMpPaBJIEHHOCTH, COCTAaBJICHA B COOTBETCTBUHU C
HOpPMaMH, YCTaHOBJICHHBIMU CJICTYIONIEH 3aKOHOIaTeIbHOM 6a30ii:

- @enepanbubiM 3akoHoM Poccuiickoit ®@epepanuu ot 29.12.2012 r. Ne273 «O6 obOpa3oBaHuu B
Poccuiickoit deneparum»

- YcraBoM MYyHUIMNAIBHOTO OrOKETHOro oO0ImeoOpa3oBaTeibHOro yupexaeHus "CropHoryprckas
cpenHsisi o0meoOpaszoBarenbHas mkoja uM. A.E.fIpocnaBuesa"

- Ilonoxxenuem o pazpaboTke, COACP)KaHUU U YTBEPXKICHUU JTOTIOJHUTENBHONW 001eo0pa3oBaTebHON
obmepaszBuBatomieil mporpammbl MBOVY "CropHorypTckasi cpeHssi o0mieo0pa3oBaTeibHas 1IKOJIa HM.
A.ESIpocnaBuea"

YpoBeHb POrpaMMmBbI - yIITyOJICHHBII

AxrtyanbHOCTh: OTHUM U3 BaXHEWIIMX TpeOOBaHHM K 00pa30BaHUIO B COBPEMEHHBIX YCIOBHSIX

SBIIETCS OBJIaJIeHUE 00yJalOIMMUCS MTPAKTUYECKUMH YMEHUSMU U HaBbIkaMu. DopMupoBaHue y aeTei
MHTepeca K OMOJIOTHH, Pa3BUTHE JTI0003HATEIBHOCTH, pacIMpeHNe 3HAaHUH O KHUBOM MUpPE HE BO3MOKHO
0e3 pa3BUTHUS MIPAKTUUECKUX YMEHHI uepe3 00yueHHe MOeINPOBaTh, OTPAOOTKY MPAKTUYECKUX YMEHUI
Y IPUMEHEHWE TIOyYEeHHBIX 3HAHUH Ha MMPaKTHKE.
[IpensTcTBHEM 1711 TPAKTUYECKOTO OOYYEHHs 0 HEAAaBHETO BPEMEHHM SIBJISUIOCH OTCYTCTBHE B LIKOJIAX
paifoHa COBPEMEHHOro JIabopaTOpHOro O0OOpyIOBaHMS, HO B paMKaxX HAIMOHAIBHOTO MPOEKTa
«O06pa3oBaHMe» CTal0 BO3MOXHBIM OCHAIIEHHE IIKOJI COBPEMEHHBIM 000pyAoBaHHEM IieHTpa «Touka
pocta». Buenpenue storo o0opynoBaHHMS MO3BOJSET KAaYeCTBEHHO HW3MEHHUTH Ipolecc OOydeHHS
ouosnorun. IlosBnsieTcss BO3MOXKHOCTh KOJMYECTBEHHBIX HAOMIOJEHUI M OMNBITOB [UIsl MOJy4YEHUS
JOCTOBEPHOU MH(POPMAITIN O OHMOIOTHYECKHUX MPOIEccax U 00HEKTaX.

HpCZ[CTaBHeHHaﬂ nmporpamMma HallpaBJICHA Ha pPa3BUTHUC Y 06yqa101uuxca HAay4YHBIX HpeZ[CTaBJ'ICHI/If/’I n
0a30BbIX HaBBIKOB JJIA pa60TBI B o0Omactu COBPCMCHHBIX OMOJIOrHYECKUX HayK: OMOCHHTETHYECKUX H
6I/IOCCHCOpHBIX TeXHOHOFHﬁ, a TaKXeE 6I/IOMC,Z[I/II_II/IHCKI/IX TCHOMHBIX M KJIICTOYHBIX TCXHOJIOTHMH Peanmaunﬂ OTHUX
HaHpaBJ'ICHI/If/’I Tpe6yeT IHOATOTOBKH BI:ICOKOKBaJ'II/I(l)I/IL[I/IPOBaHHBIX CIIeuaJInucCToB, 06J1a;[a}oumx CHUCTECMHBIM
MBIIUIEHUEM B 00JIaCTH OMOJIOTHYECKHX U CMEKHBIX HayK. H€06XOI[I/IMO IIOHMMaHHe OHOJIOTHUYECKHUX SBJIEHUHA OT
MOJICKYJIAPHOT'O 10 3KOCUCTEMHOI'O YPOBHA U YMCHHUE PCATIU30BhIBATh CUCTEMHBIC 3HAHHA B MCKANCIHUITIIMHAPHBIX
Hay9HBIX M TPHUKIAAHBIX TpoekTax. 1 3Toro HeoOXoaWma paHHSS TOATOTOBKA OOYYAOIIHMXCS, KOTOpas
Ha4YMHACTCA Ha 3aHATHAX B 06’LCI[I/IHCHI/IHX JOINOJIHUTCIIbHOT'O O6p8.30BaHI/I$I.

OTAMYHMTeNbHOH 0CO0EHHOCTHIO MNPOrpaMMbl SIBISIETCS TO, YTO peaju3als COBPEMEHHBIX
o0pa30BaTeNbHbIX TEXHOJIIOTUN B JAHHOW MPOrpaMMe OCYILECTBISETCS 3a CUET CIEAYIOINX HOBALIM:
- B (opMax u Meromax OOy4YeHUs — aKTUBHBIE METOJbl, KOMaHIHas padoTa, ONTHUMM3ALHUS
CaMOCTOSITENIbHOM  paboThl 3a CUET HCMONb30BAaHUS JUCTAHIIMOHHBIX TEXHOJOTUH OO0y4YeHws,
CIOCOOCTBYIOIIMX PAa3BUTHIO (YHKLIMOHAIBHON IPaMOTHOCTH;
- B cpelnctBax OO0y4eHHs — HU(PPOBbIE NaTUYUKH, KOMIIBIOTEPHBIE MPOTPamMMbl, HUPPOBbIE METOJbI
00paboTku AaHHBIX. B nporecce hopMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN 00ydarouecs CpeicTBa
oOydeHust OyayT QopMHpOBaTH KayeCTBEHHO HOBOE YMEHHE TMPEACTaBIATh HWHQPOpMaNui0 00
MCCIICIOBAaHUH B YETHIPEX BUAAX:

B BepOaJbHOM: ONMCHIBATH 3KCIIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENb 3KCIIEPHMEHTA,
(¢buKcupoBaTh BHUMAHHUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTUH;

B TaOJWYHOM: 3amOJHATh TaOJUIBI JAHHBIX, JEKAIIUX B OCHOBE MOCTPOEHUs rpadukoB (Tpu
3TOM Y y4aluxcs BO3HUKAET NEPBUYHOE MPEICTaBIEHUE O MACIITabax BETUYHH);

B IrpaMuecKoM: CTPOUTH rpauKu 1O TaOJIMYHBIM JaHHBIM, 4TO JaET BO3MOXKHOCTH Tepe- Xoa
K BBIIBIDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy BETMUMHAMHU (IIPU STOM YUHUTEIb MOKA3bIBACT
MPEUMYIIECTBO B BU3yaIU3allMU 3aBUCUMOCTEN MEXAY BEMYMHA- MU, HATJISAHOCTH U MHOTOMEPHOCTB);
B BHUJE MaTeMaTHYeCKMX YpaBHEHUI: JaBaThb MaTe- MAaTHYeCKOE ONMCAHHE B3aWMOCBS3M BEJIHYUH,
MaTeMaTH4eckoe 0000IeHuE.
[Tporpammoii mpemycMoTpeHa oOpa3oBaTelbHas CTpAaTerus KOMAaHIHOTO OOydeHHs, OCHOBaHHas Ha
MCIOJIb30BAaHUU MaJbIX TPYII, KOTOpas MOIpa3yMeBaeT:
- TOATOTOBJIEHHOCTh OOYYAIOUIMXCS K 3aHATHSM; - OTBETCTBEHHOCTb Ka)XIOTO OOydaromierocs 3a
MPOAYKTUBHOCTD Ipolecca 00ydeHus. Takoil moaxo MpeaocTaBiseT BOZMOXKHOCTh YKe Ha Ha4aJlbHOM
sTarne 00y4eHHs] CONPUKOCHYTHCS C peallbHBIMU MPOOJIEMaMHy, YYUT MOAPOCTKOB AyMaTh YIPEKIAIoLIe 1



BBIXOJHTH 32 PaMKH HaCTOSIIIIEr0, TOCTOSTHHO 3a/1aBasch BOMpocoM: «UTo Oyaer nanbiiue?», 1aéT ONbIT BO
B3aMMO/ICHCTBUM KOJUIEKTHBA PaJy JOCTHKEHUS HAWIyYIIET0 COBMECTHOTO pE3yibTaTa.

[IporpaMMa HOCHT OpHUEHTAllMOHHBIN XapakTepHa 3/I0poBbecOeperaromiee u npennpoduabHoe
obOyuyenue. IlIpencraBinseT coueTaHuWe CIEMUATBHO OPTaHU30BAHHBIX MPOLEAYP NPAKTHYECKOTO U
TEOPETUYECKOr0 3HAKOMCTBA C COAepKaHHeM Mpo(deCcCHOHATbHON AeATeIbHOCTH B 00JacTu OHMOJIOTHH,
¢bu3nonorNK, HEMPOTEXHOIOTUHU OYTYIIETO.

3aHATUSA C JE€TbMH, NPEAYCMOTPEHHBIE IPOrpaMMON OPraHU30BaHbl B BHUJAE TEMATHYECKHUX
pa3znenoB, OObEIMHEHHBIX OO0IIEH TeMOW, M MPOBOMATCS KaK C IPYNIOH, TaKk M ¢ MOATPYNION aeTeil.
Benyiiee mMecto B HUX 3aHMMaeT MpakTH4ecKas padbora — jabopaTopHble MPaKTUKYMBbI, HAOIO/IEHUS,
OKCIIEPUMEHTHI.. [J1aBHBIM SBISETCS TO, YTO JETU IPUHUMAIOT HEMOCPEICTBEHHOE YYacTHE B
HCCIIEIOBATENbCKON ACSITENbHOCTH, CAMOCTOSTENBHO PabOTaOT ¢ HU(PPOBBIMU TaTYMKAMH, BBICTpaUBast
Ha KOMIBIOTEpE TpadUKH MOTYICHHBIX PE3YIbTAaTOB, AaHATH3UPYIOT UX.

Oco0OeHHOCTBIO MPOTpPaMMBI SBISETCS TaKXKe W TO, YTO B CepeAMHE ToAa OOydeHus s
o0yJaromuxcss MPOBOJUTCA MPOMEXKYTOUYHAsi AMArHOCTHKA, a B KOHIE rojga OoOydeHUs — HTOroBas
aTTecTaiuss B (OpMe IIKOJBHOTO KOHKYpCa TPOEKTOB M HCCIEAOBAaTENbCKUX pador  "Becenuss
Mactepckas', JleHb TUarHOCTHKU M KOHTPOJIS C NPUTJIAIIEHUEM POAUTENEN.

. Ilo uroramMm ydactus B KOHKYpCax IPOEKTOB M HCCIEAOBATEIbCKUX PabOT oOywarouuecs
MOJTYyYaroT JUILIOMBI mobeauTenelt U Npu3EpoB U CBUAETENIBCTBA YIaCTHUKOB KOHKYpCaA.
BapuaTtuBHOCTH, BO3MOKHOCTH BbIOOPA M TNOCTPOCHUS MHIAMBHUAYAJbHON 00pa3oBaTebHOI
TPAeKTOPHH.

[IporpaMMa JIMYHOCTHO-OPUEHTUPOBAHA U COCTAaBJIEHA TaK, YTOOBI KaXKIbIH OOydarouIuiicss uMesn
BO3MOYKHOCTh CBOOOJIHO BBIOpaTh HauOojiee MHTEPECHBIH OOBEKT paboThl, MpUeMIIeMblil 11 Hero. B
porpaMMe MpeAyCMOTpeHa BO3MOXKHOCTH OOy4YeHHUsS 10 WHIUBUAYyaJbHOMY YydeOHOMY IUIaHy B
mpefenax OCBaMBaeMOM IMpOrpamMMbl, a TakXe IOCTPOCHHE WHIMBHIYalIbHONH 00pa30BaTEbHOM
TPAaEGKTOPUU 4Yepe3 BapUaTUBHOCTb MaTepHalla, IMPEAOCTABICHHUE 3aJaHUN Pa3IMYHON CIIOXKHOCTH B
3aBUCUMOCTH OT TICMXO()M3MOJIOTUYECKOTO pa3BUTHS KOHKpeTHoro pebenka. [losromy Matepuan
MIPOrpPaMMbl MOXKET OBITh OCBOEH JIETHbMH C OTPaHMYEHHBIMH BO3MOXHOCTSAMU 3/I0POBBSI.

Opranuzanus y4eOHOTO Tpollecca OCYIIECTBISAETCS C yYeTOM WHAMBHIYaJIbHBIX OCOOEHHOCTEH
oOydJaronmuxcs: ypOBHS 3HAaHUW W YMEHUH, WHIAMBUAYAJHLHOTO TeMma YYeOHOH H TBOPUYECKOM
JESATENBHOCTH U Ap. DTO MO3BOJSET CO3AAaTh ONTUMAJIbHBIE YCIOBHUS Ul PEaIU3aluy NMOTEHIMAIbHBIX
BO3MOXKHOCTEH KakKJI0T0 00y4aronierocs.

NHTerpupoBaHHOCTb, NPEEMCTBEHHOCTb, B3aHMOCBSI3b € JAPYIHMH THIIAMH 00pa3oBaTeJbHBIX
NporpamMm, ypoBeHb o0ecrnie4eHHsi CeTeBOro B3auMoOAeCTBHUSA.

OcHoBHOM 0a30i1 A 3aHATUI MO MPOrpaMMe CTaHYT TEOPETUYECKHE 3HAHMS , TOJTY4YEeHHBIC Ha
ypokax Ouonoruu, GU3NKW, XUMHUH, MAaTCMaTHKH.

[Ipeanonaraercst COTPYIHUIECTBO C TIEAArOraMy TOTIOTHUTEIIBHOTO 00pa30BaHus, pabOTAIOIINMHU B IICHTPE
o0pazoBanus HU(PpPoBOro u ryMmaHuTapaoro npoduieit «Touka pocray Ha 6aze MBOY «/lebecckas COLL» nmenn
JL.B. PrikoBa, 0OMeH OmbITOM 4epe3 coluanbhble ceTu ¢ "Toukamu pocTa” 3a mpeaenamu paiioHa

3ansartus npoxoaaT Ha 6aze MBOY "Croproryprckas COL umenu A.E.SIpocnaBiesa"

Anpecat mnporpammbl. [Iporpamma paccuntana Ha oOyvaromuxcs 14-17 mer. KommiekToBanue
00bEIUHEHHUS IPOBOAMUTCS C YUETOM MHTEpeca JeTel K HayKaM €CTECTBEHHO-HAYYHOTO ITMKJIA, a TaKXKe
YKEJIaHUS 3aHUMAaThCSl MPAKTUYECKON U IPOEKTHOU JIEATEIBbHOCTBIO.

Cocras rpynnsl. KonnuectBo o0yyaromuxcs B rpymme: 8 -17 ged.

O0bémM nporpammabl. 1 rog oOyuenus — 724aca

®opMbI OpraHu3anu 00pa3oBaTeJILHOIO Npouecca. ['pynnosas, THAUBUyaIbHas.

[Iporpamma paccunrana Ha:

- obecrieueHNe CUTYaIlMU ycrexa KaKJOMY YYaCTHUKY OObeIMHEHHs yepe3 yu€T ero MHAMBHIYaTbHBIX
0COOCHHOCTEH;

- MHOT000Opa3ue BU0B aKTUBHOW MO3HABATEIBHON JESITEIbHOCTH 00yUYaroInuXcs;

- UHAMBUAYAIHU3alMI0 00pa3oBaTeNbHOIO MpoIlecca M BO3MOXKHOCTH paboTaTh B TpyHIe WU
WHJIMBUIYAJIHO MPU KEITAHUH;

- CO3JIaHME YCJIOBHH JIJIsl TIPOSIBJIICHHUSI OCOOCHHOCTEH, BBISIBIICHUE W PA3BUTHE TBOPUYECKON M MOUCKOBOM
aKTUBHOCTH;

- opraHu3anuio aTMochepsl IMOLKMOHAIBHOTO OJaronoiay4us, KoMmpopTa, COTpyTHUYECTBA, CTUMYJISIIIS
AKTUBHOW KOMMYHUKAIIWH;



[Ipn HEOOXOAMMOCTH AMCTAHIIMOHHOTO OOYUYEHHUs TPOrpaMma peajn3yeTcs Ha OHJaiH-cepBHCax
Zoom, Classmil. Jlsis1 mpoekTHON pabOThI OYAYT UCIOJIB30BaHbI IATGOPMBI ¢ UHTEPAKTUBHON OHJIAKH-
nockoit: AMWboard u Miro .

Cpok ocBoennsi mporpammsl. [Iporpamma paccuntana Ha OJUH T'OJl, pealiu3yeTcs B TeUeHUE 9 MecsIIeB,
36 Henens.

Pe:xuMm 3aHsTHI. 3aHATHS TPOBOAATCA 2 pa3a B Heaento , Kaxkaoe mo 45 munyr ( 45 munyT - 1
aKaJIeMUUYECKHUI Yac 711 00yJaronuXxcsl CTapIiero mKoJbHOTO Bo3pacTa). KoimuecTBO 4acoB B HEEIIO-
2.

Iesn: popMupoBaHue HHTEPECA K U3YUCHUIO QYHIAMEHTATBHBIX (PU3HOTOTUICCKUX U OMOXMUMUICCKUX
MPOIIECCOB, MPUCYIIUX KHUBBIM CUCTEMaM OT KJICTKHA 10 MHOTOKJIETOYHOTO OPraHu3Ma, pa3BUTHE HAYYHOTO
MBIIIICHHUS HA OCHOBE 3HAHHUH I[UTOJIOIUH, TUCTOJIOTHU U (DU3HOJIOTHH, a TaKXKe (OPMUPOBAHKE U PA3BUTHE
HABBIKOB MCCIIEI0BATEIBCKON pabOThI ¢ HCTIOIB30BAHUEM COBPEMEHHOTO 000PYIOBAHUS M METOIOB UCCIICIOBAHUS.
3apaum:

1.CdhopmupoBaTs IpencTaBiIeHHE O COBPEMEHHBIX METOIaX MCCIICIOBAHUIN B MOJICKYJISIPHON M KIIETOYHOM
OuooOrHM U (PU3HUOJIOTHH.

2.ChopMUpOBaTh HABBIKK PAOOTHI C COBPEMEHHBIMH HAYYHBIMHU MPHUOOPAMH U MTOATOTOBKH OMOJIIOTHYECKUX
00BEKTOB K OMOXUMHUYECKOMY, IIUTOIOTMICCKOMYH MOJICKYJISIPHOMY HUCCIICIOBAHHIO.

3.Croco0CcTBOBATh PAa3BUTHIO HABBIKOB CAMOIMCIIMUIUIMHBI U OTBETCTBEHHOTO OTHOIICHHUS K BBIMTOTHEHHIO
TpeOOBaHUM TEXHUKHU OE30MACHOCTH U MPABUIIAM TIOBEACHUS B OMOJIOTHUECKUX JTAOOPATOPHSX MPH BHIMOJTHCHUH
nabopaTopHBIX padoT.

4.CchopmupoBaTh HaBBEIKH TTOMCKA M aHATIN3a HAYYHON HHPOPMAIIHH.

5.00ecmeunTh pa3BUTHE CUCTEMHBIX HAYYHBIX MPEICTABICHUI O CTPOCHHUH, Pa3HOOOPa3UH U MPoIleccax
KHU3HECSITEITBHOCTH KIIETOK, TKAHEH U I[eIOCTHOTO OpraHn3Ma

6.00¢ecreunTh pa3BUTHE ECTECTBEHHOHAYYHOTO MUPOBO33PEHUSI, 3JIEMEHTOB HAYYHOTO MBIIIICHHS, KPUTUIECKOTO
OTHOIIICHUS K UCKOKEHUIO €CTECTBEHHOHAYYHOH KapTHHBI MUPA.

7.00ecnieuuTh pa3BUTHE CITOCOOHOCTH (HOPMYITHPOBATH U APTYMEHTHPOBATLOCHOBHBIC HAYUHBIC TIOJIOKEHUS B
00JTACTH MUKPOCKOITUUECKON TEXHUKH U KIIETOYHOTO CTPOCHUS OPTaHU3MOB.

Ils1anupyembie pe3yibTaThI:

JIMYHOCTHBIMM Pe3yJIbTATAMM OCBOCHHS, YYAIUMUCSA COACPKAHHS MPOrpaMMbl MO0 (HOPMHUPOBAHUIO YMCHHUS
MPOEKTUPOBATH CBOIO JIESITEILHOCTD SIBJISTFOTCS CIICAYIOIIHE YMCHUSL:

1.JIeMOHCTPUPOBATh HABBIKK CAMOIUCIIUILTMHBI IPH BBITIOJIHCHUH JTa00paTOPHBIX padoT.

2.BBITIONHATE TpeOOBaHMS TEXHUKH OE30MACHOCTH M TPABUIIA MOBEACHHUS B OHOJIOTHYCCKUX JTA0OpaTOpUAX MPH
BBIMOJIHEHHUH JTAOOPATOPHBIX padoT.

MeTanpenMeTHBIMH Pe3yJbTATAMH OCBOCHUS, YYAlIUMHCS COJCPKAHUS IMPOTPAMMEI 10 (HOPMHUPOBAHHIO
YMEHHSI POSKTUPOBATH CBOO JICATEIEHOCTD SIBIISIOTCS CICAYIONTNE YMCHHUS:

1.®opMymupoBaTh ¥ apryMEHTUPOBATh OCHOBHBIC HAYYHBIC MOJIOKEHUSI B 00JaCTH MUKPOCKOITMYECKONH TEXHUKH
M KJIIETOYHOTO CTPOCHUS OPTaHU3MOB.

2.JleMOHCTpHPOBATh CHCTEMHBIC HaydHBIC TIPEACTABICHHS O CTPOCHMHU, pa3HOOOpa3uu U  Ipoleccax
KHU3HEJESITEIPHOCTH KJIETOK, TKaHEH U IIeJIOCTHOTO OpraHu3Ma. J[eMOHCTPHUpPOBATHL ECTECTBEHHOHAYYHOE
MHUPOBO33pPEHHE, JIEMEHTHI HAYYHOTO MBINUICHUS, KPUTHYECKOTO OTHOIICHHUS K UCKaKEHUIO €CTECTBCHHOHAYYHOM
KapTUHBI MHpa.

[IpenmMeTHBIMHE pe3yJbTATAMH OCBOCHUS JIOTIOJIHUTEILHOW  00IIe00pa3oBaTeNbHON  00IIepa3BUBAOIICH
MPOTPAMMBI YYAITUMHUCS SIBJISTFOTCS CICYIONINE 3HAHUS 1 YMEHHUSL:

1.3HaTh YCTPOMCTBO U MPUHITUIIBI PAOOTHEI OCHOBHOTO 000pPYAOBaHMS OHOIOTHIECKOM TabopaToOpuu.
2.JleMOHCTpHPOBATh YCTOWYHMBBIC HABBIKH pPa0OTBI C O0OMIENa0OpaTOpPHBEIM 000pYIOBAaHUEM, CIEIUATBHBIM
000pyZIOBaHHEM, HCIIONBL3YEMbIM TPH PEANH3alldi TPOTPAaMMBl U TOJTOTOBKH OHOJIOTHYECKUX OOBEKTOB K
WCCIIEIOBAHUIO MOJICKYJIIPHBIMH, OMOXMMUYIECKUMH, THCTOJIOTMISCKUMHU H(PU3NOTIOTHYECKIMHU METOJIAMH.
3.®opMynupoBaTh CHCTEMHBIC HAy4YHBIC TPEICTABICHHS O CTPOCHHHU, Pa3HOOOPa3WMM M OCHOBHBIX TpOIECCax
KU3HEACITCIHPHOCTH KIIETOK, TKaHEH W [IETOCTHOTO OPraHu3Ma.

4.JleMOHCTPUPOBATh YCTOWYHMBEIC HABBIKH HAYYHOTO MBIIUICHHS: CIIOCOOCH BBIJBHIATh THITOTE3bI, HA OCHOBaHUH
UMEIONTNXCs (DaKTOB, TUIAHUPOBATHIKCIIEPUMEHT, AaHATU3UPOBATh PKCIIEPUMEHTAIILHBIC TaHHBIE U ()OPMYITUPOBATH
BEIBO/IBL.

5.YMmets GopMynupoBaTh U apryMEHTHPOBATh OCHOBHBIC Hay4YHBIC TIOJOXKEHHS B OOJACTH MOJCKYJISAPHOM,
KJICTOYHOU OMOJIOTUH ¥ (PU3HOJIOTHH.



2.Y4yeOHBIi IJIaH

Tabauya 1

Kypc (Moxyan, pazaen)

KoanuecTBo yacoB

1. Bromnoe 3anatue. Muctpykrax mo Th. 2
BBosiHas1 TMarHocTuka.

2.TaifHbl MOJIEKYJISIPHOH OHOJIOTHH. 28
3.IIpoMexyTouHas aTTecTauus 2
4. CuctemHas ¢pu3nonIOrHsl. 27
5. HeitpoTexHojoruu Oy aymiero. 8

6.IloaroroBka MPOEKTOB 2
7 .M ToroBast aTTecTanus 2

8.Utorooe 3ansarue 1

HUTOIO:

72




3.Conep:kaHue NporpaMmbl
YyeOHO-TeMAaTHYECKHUI TJIAH.
Tabnuya 2

Ne

Tema

KoanuecTBO 4acoB

Bcero

Teopus

IIpakTuka

DopMbl
KOHTPOJIA

BBoaHnoe 3ansitue. UHCTpYyKTAXK
no Th. BBogHasi ATMarHoCcTHKA.

2

1

1

Tect
Ipunoowcenue 1

TaitHbI MOJIEKYJISIPHOM
onosorumn

28

14

14

Ilpunoscenue 2

2.1

MormnekynsipHasi opraHu3anys 1
cBolicTBa OmoMeMOpaH.

3amura Kenca
"HckyccTBEHHBIE
MeMOpaHBbI"

2.2

TallHBI TEHETUUECKOTr'0 KO1a.

3amura Keiica
"I"'enernyeckuii nacropt”

23

I'eHOMHBIE TEXHOIOTHH
Oyyiero.

3ammra Kerca
"Moé ums B regax"

24

buocuntes 6enka u
COBpEMEHHBIC OMOTEXHOJIOTHH.

TecTbl, CUTyallUOHHBIE
3aJa4yy 3alura Kercos

[IpoMexxyTouHas arTecTanus

Ilpunoscenue 3.
3amura Keiica
"MoaudunrpoBaHHBIH
apyr".

Cucremuast gpusmosiorus.

27

12

15

Ilpunooicenue 4

BI/IOE)J'IGKTpe‘-II/ICKI/Ie SABJICHUA B
OpraHu3Me.

HuTepakTUBHAsA SKCKYpPCHS :
«MeToapl onpeneneHus
OMO3JIEKTPUUECKUX SIBICHUN
B OpTaHU3MeE B
MOJMKIMHYUKE, B KAOWHET
(YHKIHNOHATBHOM
JUarHOCTUKH
[IpaxTrueckas paborta
"[IpaBuna paboOTHI C
IUPPOBBIMH JaTYHKaMuU"

4.2

denoMeHb! (U3HUOIIOTHS KPOBH.
AnmnapaTHble METOBI UCCIICIOBAHUS
KpPOBH.

[TpakTuyeckas pabora o
rpymnmam

«Onpenenenue
SPUTPOLMTOB U
JIEUKOLIUTOB B KPOBUY;
«Omnpenenenue
COJIepKaHus TeMoriio0nHa
B KpoBH ", «OnpeneneHue
¢bakxTopos,

BIIMSIIOILMX Ha
CBEPTHIBAHUS KPOBU"

4.3

®du3nonorus KpoBooOpalieHus B
YCIIOBUSX HAMPSHKEHUS
Opranusma.

[TpakTrueckas pabota
«IIpornosuposanue u
00BsICHEHNE U3MEHEHH
OpPTraHOB CHUCTEMBI
KpOBOOOpAIIECHUsI B OTBET
Ha (U3UYECKYIO HATPY3Ky
pa3IMYHON
WHTEHCUBHOCTH"
[TpakTrueckas pabota
"Pacuer cepaeyHOro
WHJIEKCa

4.4

dusnonorus JAbIXaHUWs.

ITpakTryeckas pabora




"Mcnonp30BaHHE METOJIOB
CIIUPOMETPUU U
cnuporpaduu B OIIEHKE
(bYHKIMOHATBHBIX
U3MEHEHUN IbIXaTeILHOU
CHCTEMBI"

4.5

dusnonorus MUIICBAPCHUS.

" ITocTraHOBKa
IKCIIEPUMECHTA,
JIEMOHCTPHUPYIOIIETO POIh
MUIICBAPUTEIBHBIX JKeJIe3
B IIpolLieccax
pacIIerICHHsI CIIOKHBIX
OpPraHUYECKUX
cyocTpaToB'.

4.6

Dduznoorugd MpIIEYHON
NEeITEILHOCTH.

[IpaxTrueckas padorta
"UccnenoBaHue
MAaKCHMAJIbHOTO MEIIIEYHOrO
YCUJIUS U CUJIOBOM
BBIHOCJIMBOCTH MBIIIII] C
MIOMOIIBbIO TUHAMOMETPHUH"

4.7

@u3KoI0rUus HEPBHONCUCTEMBI.

[TpakTruyeckas pabora
"UccneqoBanue
peduexTopHOH
JeSITeTbHOCTH.
OOHapyxeHue CBSI3H C
TUIIAMHU BBICIIEH HEPBHOU
e TeIbHOCTH "

4.8

®U3MO0JIOTHS AHATM3ATOPOB.

OkcnepumeHT "BnusiHue
MHTEHCUBHOW HArpy3KH HA
CIIyXOBYIO
4yBCTBUTEIBHOCTh

HeiiporexnoJsiorun 6yayuero

=)

Ilpunooscenue 5

Uto Takoe HEMPOTEXHOJIOTUH

[IpakTrueckas pabota
"IIpaBuina paboThl ¢
nudpoBoii maboparopueit
110 HEUPOTEXHOJIOTUHU

5.2

OcHOBHbIE TPUHIUIBI PAOOTHI
HEPBHOM CUCTEMBI

[TpakTrueckas pabota
"N3mepenne OMOCUTHATIOB
aKTUBHOCTH MO3Ta B
3aBHUCUMOCTHU OT
YMCTBEHHOW Harpy3ku"

53

Haunbonee nepcneKTUBHBIC OTPACIIH,
CBSI3aHHBIC C HEHPOTEXHOJOTHUSIMH.

BuptyansHoe 3HaKOMCTBO C
HEWpOpa3BUBAIOIINMU
UT'POBBIMH TEXHOJIOTHSIMU"

54

[TepcriekTUBHI B pa3BUTHU
HEUPOTEXHOJIOTUH.

[Tpocmotp BumeodhuIEMA
"ITpopsIB B 061acTu
HEUPOTEXHOIOTHUA"

[ToaroToBKa MPOEKTHBIX PabOT.

IIpuioxenue 6

3

Htorosas arrecranus

3anmTa NpoeKTOB

HTorosoe 3aHATHE.
ITonBenenne uToroB padorTsl 3a
yueOHbIi roj

becena, mpocmoTtp
HUTOTOBOTO BHICO(PUITEMA.

HUTOIO:

72

33

39




Conep:kanue y4e0HO-TeMAaTH4€CKOI0 MJIAHA.
1. BBognoe 3ansitue. UHcTpykTaxk no Th. BBonnas quarnocruka. (2 yaca).
Teopus: 3HakOMCTBO OOydarolIUXCs € IEeNIMU U 3a/ladaMi OObEIMHEHHUS], C TPaBUJIAMU TOBEIEHUS MpHU
MIPOBEJICHUU OIBITOB, YKCIIEPUMEHTOB, HAOIIOICHNI; TeXHHKa Oe3omacHocTH. (1 Jac)
IMpakTuka:OTBeTH Ha Bonpockl Tecta(l).
2. TaiiHbI MOJIeKYyISIpHOM OuoJiornu (28 yacos)
2.1: MoJsexkyasipHasi OpraHu3anus M cBoiicTBa OuomemMOpaH.(8 yacos)
Teopus: Jlunuasl Ouonorndeckux Memopan. CTpoeHune MoJieKy pochoaunuIoB. X0IeCTEPHH B
coctaBe MeMOpaH. benku MeMOpaH: 0COOEHHOCTH MOJIEKYIISIPHOW OpraHu3auy U GyHKIIMOHATbHAS
xapaktepucTrka. MccinenoBanue coctaBa MemOpaH. Pons MeMOpaH B kieTke. TpaHCIOPT BEIIECTB Yepe3
MeMOpaHsbl. (4 Jaca)
IIpakruka: buopusnueckue moaenu memOpan. YepHoie MeMOpaHbl. JIMIOCOMBI MITUITHIHBIE
HaHOTpYOKH. [Tomydenne MoenbHBIX MeMOpaH B skciepuMeHTe. Pemenne keiica "MIckyccTBeHHBIE
MeMOpaHsl" (4 "aca)
2.2.: TaifHBI TeHeTHYECKOI0 K0/1a.(6 YacoB)
Teopusi: 'enetnueckuii kog. Konomunupusonane. Opranuzanys HacJlIeICTBEHHOTO anmnapara mnpo- 1
JYKapUOTHYECKUX KJIETOK. 3HAYEHUE KapruoJIeMMbl. MOJIEKyIsipHbIE MEXaHU3MBI SIIEPHO-
[IUTOIIA3MAaTUYECKOTO TpaHCcopTa. MoJieKylsipHas opraHu3aliis XpoMaTuHa U XpoMocoM.(2 vaca)
IIpakTuka: Pemenue keiicoB "YnakoBka JIHK B sape. I'mctoHbl. ['MCTOHOBBIA KOJI.
Pennmukarus." (4 gaca)
2.3.: 'eHOMHBIE TeXHOJIOTHH Oyaymero(6 4acon)
Teopusi: IIpopsiB B renoMHo#1 TexHonoruu. Mozaens JIHK Yorcona n Kpuka. PeHTrenoctpykrypHbIit
aHanM3 Omoyiorudeckux Mojekyn. AnbrepHaruBasie Mmoaenu JJHK. [Tpuanmmer kogupoBaHus
unpopmanuu B JIHK. CekBeHrpoBaHUE: MPUHIUIIBI, KIACCUYECKHE U TIEPCIEKTUBHBIEC METO/BI.
ABtomaruzanus cekBenupoBanus JIHK.(4 gaca)
IIpaktuka: Pemenue keiica «['eHeTnueckuii macnopm»(2 yaca)
2.4.: buocuHTe3 0eJIka U COBPeMeHHbIe 0MOTEXHOJI0THuU.(8 YacoB)
Teopusi: Tpauckpumius. [Iporeccunr. Ctpoenue pudocoM. I'eHeTHIeCKHui KO ¥ €70 CBOMCTBA. T paHCIISIIHs.
[MoctrpancnsunonHble poreccsl. onaunr 6enkoB. [lepcnekTuBHBIE OHOoTEeXHONOTHH. [Ipodeccun, cBs3aHHBIE C
MOJIEKYJISIpHOH OnoJoruei u OMoTexXHONIOTUusAMH. (4 Jaca)
[Ipaktuka: Pemenne rematnaeckux 3anad, Keiic «Moe uMst B Moux TeHax !»(4 gaca)
3. IIpomexyTouHasi aTrrecTtamus. (2 yaca)
[IpakTuka: Pemenue keicos.
4. CucremHas ¢pusmnosorus .(27 yacos).
4.1.: buosJjiekTpryeckue siBJeHUs1 B opranusme (3 yaca)
Teopusi: JI. ['anmsBanu u A . BodbT — HCTOPHS OTKPBITHS «OKMBOTHOTO JJIEKTpHIecTBa» . [[oTeHIIMAN MOKOS, MeMOpaHHO-
WoHHas Teopus . [loTeHnuan neiicteus . V3MeHeHHe HOHHOM TpOHUIIaeMOCcTH MeMOpaH . Kanuii-HaTpueBslii Hacoc . 3HaYeHHE
perucTpanyy OMOANEKTPUUYECKUX SABICHNH . MeTObI H3ydeHNs OMOANEKTPUUYECKUX SBICHUH B OpraHU3Me:
aJIeKTpodHIEdanorpadus, snekTpoMuorpadus.
Mpaxruka :Humepaxmuenas sxckypcus : «MeToIbl OnpeeeH s ON0IIeKTPUUESCKHX SBJICHUN B OpraHu3Me B
TIOJIMKJIMHAUKE, B KAOUHET (PyHKIMOHAIbHOH THAarHOCTHKHY .
4.2. ®eHomMenbl PU3HOJIOTUS KPOBU. ANIMAapPaTHBIE METOAbI HCCJIeT0BaAHUA KPOBH. (3uaca)
Teopusi: DopMeHHBIE 3IEMEHTHI KPOBH, POJIh OCMOTHUYECKUX SIBJICHUN B (DYHKIIMOHUPOBAHUU (POPMEHHBIX
AJIEMEHTOB KpPOBHU, (PEHOMEH PE3UCTEHTHOCTH 3PUTPOLUTOB. ATIIIAPATHBIE METOABI UCCIIEIOBAHUS KPOBH.
(1 4ac)
IIpakTuka: «OnpeneneHne SpUTPOILIUTOB U JICHKOLUTOB B KPOBH YeJIOBEKay; «ONpeeNieHue CoaepKaHus
remMoriioouHa B KpoBu ", «Onpenenenue BpeMeH! CBEpTHIBaHUS » (2 yaca)
4.3. ®u3nosorus KpoBooodpaleHus B yCJIOBHSAX HANIPSIZKeHUs opranu3ma. (3 yaca)
Teopusi: Pons @ . B . OBcAHHUKOBA B H3yYE€HUH BOIIPOCOB PETYIISIIIH KpoBooOpamienus . I3MeHeHne paboThl
cepJIa Noj BIUSHUEM a/IpeHAIIHA, AlleTHIXOJIMHA, HOHOB KaJIHs, HOHOB KaJIbIMs . 3a00JIeBaHMs CepIeTHO-
COCY/IUCTOM CHCTEMBI: TUTIEPTOHIYECKAasi 00JI€3HB,BOCTIANIUTEIBbHBIC 3200JIeBaHUs (MUOKAPIUT, PEBMAaTH3M
cepama), aTepockiepos cocynos . Mepsl ux npodunakruku (30K, menocmotpsr).(1 gaac)
IIpakTuka: Biusiaue oprocratudeckoil mpoObl Ha MOKa3aTeId T'e€MOJMHAMUKH. (2 gaca)
4.4.®u3nonaorus apixanusa (4 yaca).
Teopus: OyHKIIMOHAIBHBIE BO3MOKHOCTH ABIXATEJIBHON CUCTEMbI. METOIMKHU UCCIEOBAHNS U OLEHKHU
(YHKIIMOHABHBIX U3MEHEHUHN JIbIXaTeIbHON CHCTEMBI. (2 yaca)



IIpakruka: [IpakTnueckas padora " Vcrnosp30BaHre METOIOBCITHMPOMETPHU U CIMPOTPA(GUH B OIIEHKE
(hyHKIMOHATHHBIX U3MEHECHUHN JBIXaTEIPHON CUCTEMBI" (2 aca)

4.5.®u3uoJ0rus nuieBapenus (4 yaca).

Teopus: BonHo-comeBoii, OSIKOBBIi, JKAPOBOM M YIIICBOAHBINA 00MeHbI. DepMeHThI. [InacTudeckuit u
SHEpreTHUYSCKUuil 00MeH. MeToabl u3ydueHust (HU3HOIOTMUYCCKUX MPOIECCOB MHIeBapeHus.( 2 yaca)

HpaKTI/IKal ITocTanoBka OKCIICPUMCHTA, ACMOHCTPUPYIOLICTO POJIb NHUIICBAPUTCIIBHBIXKCIJIC3 B MPOLCCCax
paciienyieHus CIOXHBIX OpraHndeckux cyoctpaToB'.(2 daca)

4.6.®u3U0JI0THS MBIIIEYHOI 1eATeJbHOCTH. (3 yaca)

Teopml: Cuna MBIIIIII. Cratnyeckas BEIHOCIIHBOCTE H HUMITYJIBC CUJIBI. MCTOI[I:I HU3MCPCHUA a0COJIIOTHOM CHIIBI
mpIm.(1 gac)

HpaKTl/IKa: . ((I/ICCHCI[OBaHI/IC MAaKCUMAJIbHOT'O MBIIIEYHOI'O YCUIINA U CHIIOBOM BBIHOCITHBOCTH MBIIIT C ITIOMOIIIBIO
TuHAMOMETpHUM»( 2 Jaca)

4.7. ®u3no/0rus HepBHOIi cucremsbl ( 3 yaca)

Teopusi: OcoOEHHOCTH CTPOCHUSI HEPBHOM TKaHU (HEHPOHBI, TJIMs, HEPBHBIE BOJIOKHA).
MUKpOCKONIUPOBAHKE THCTOJOTUUYECKHE MperapaThl HEPBHOW TKaHU, HEPBHBIX BOJIOKOH. MeTObl
n3ydeHus QyHKIuH HepBHOU cucTeMbl. (1 9ac)

IIpaktuka: "VccriegoBanue ycnoBHO-peIEKTOPHOM nesTeabHOCTH. OOHapyKeHUE CBA3H C THIIaMU
BBICITICH HEPBHOM JiesaTebHOCTH." (2 yaca)

4.8. ®u3nosorus aHaau3aropos ( 4 yaca)

Teopusi: Tunbl ceHCOPHBIX cUCTEM. UyBCTBUTEIBHOCTh aHAIM3aTOPOB. MOTAIBHOCTh aHATIM3aTOPOB.
CBeTOYYBCTBUTENIBHBIC DIIEMEHTHI CeTYaTKH. HaxoxkmeHue ciemnoro matHa (omeIT 3. MaproTTa)»;0IieHKa OCTPOTHI
W TUTIEpOCTPOTHI 3peHus.( 2 yaca)

IIpakTuka: DxcriepuMeHT "BiissHre HHTEHCUBHON HATrpy3KH Ha CIIyXOBYIO YyBCTBHTEIHLHOCTE'"( 2 Jaca)

5. HeiipoTrexnoJiorun oyayuero ( 8 yacon)

5.1.Y1o Takoe «HelipoTrexHosaorum» (2 yaca)

Teopus: Heiiponayka — 001acTh COBpEMEHHBIX 3HAHUH. aKTyaJIbHbIE OTKPHITHS B HEHPOTEXHOIOTHH.
IIpakruka: [Ipaktuueckas padota "IIpaBmiia paboTsl ¢ iU POBOH JabopaTOpUet MO HEUPOTEXHOIOTUN"
(1 4ac)

5.2.0cHOBHbBIE NIPUHIUNBI PA00THI HEPBHOM cUCTeMBbI. (2 4Yaca)

Teopusi:. InTerpatuBHas u perynaropHas pyHKIHHU HEPBHOU cucTeMbl. . CTpOeHUE HEPBHBIX BOJIOKOH U
HepBoB.  Heitpomegmatopsl, Tumbl  HedWpomeauaTtopoB.  HelpoBuU3yalM3allMOHHBIE  METOJIBI.
Komnbrotepnas Tomorpadust. MarHuTHo- pe3onacHast Tomorpadus. (1 gac)

IIpakruka: Ilpaktuueckas pabora "M3MepeHne OMOCHTHAJIOB aKTUBHOCTH MO3Ta B 3aBHCUMOCTH OT
yMCTBEHHOU Harpy3ku" (1 yac)

5.3.HauboJ1ee nepcrneKTUBHbIE OTPACJIH, CBSI3aAHHbIE ¢ HEHPOTEXHOJIOTUAMHU ( 2 yaca)

Teopus: Heiipodapmakonorus. Heiipomenrexuuka. PasButue Heiiponpore3npoBaHusi OpraHoOB, BKIIOYast
UCKYCCTBEHHBIE OpraHbl 4YYyBCTB, pa3paboTKa CpencTB s peadWIuTalud ¢  [pUMEHEHUEM
HEHPOTEXHOJIOTHI, KOTOpPhIE IOMOTAIOT pa3pabaThIBAThyTPATHUBINYIO MOJBIKHOCTh KOHEYHOCTb.
HetipooGpazoBanue.. Heitpopassnedenus u criopt. Pa3zButue OpeliH-puTHECAa — yIpaKHEHUH TSI MO3Ta,
CO3JJaHUE WIP C HCIOJb30BAHMEM HEUPOTAKETOB, B TOM YHCIE HEHPOpPa3BUBAIOIIUX HIP..
HetipoaccuctenTsl. [ MOpuaHbIN 1 YyelOBEKOMAITMHHBIN HHTEIIEKT.(1 yac)

IIpakTuka: "BupryanbHoe 3HAKOMCTBO C HEWPOPA3BUBAKOIIMMU UTPOBBIMH TexHOoJorusaMu"(1 yac)
5.4.1lepcrieKTUBBI B PA3BUTHH HEHPOTEXHOJIOTHiA.(2 yaca)

Teopus: OGy4yeHue Ha OCHOBE HelpoTexHoJIoruii. HampaBieHus HEHpOTEeXHOIOTHYECKIX WHTEPBEHIINN
B MO3T. TeXHOJOrMH MHBAa3MBHOTO BMEILIATENIbCTBA (JEKTPOCYAOPOXKHAS Tepamusi, TpaHCKpaHHUaIbHas
MarHuTHas CTUMYIISIIIUS, DJIEKTpUUECKas CTUMYJSLUS MO3Ta, MO3TOBBIE HMMILUIAHTHI, MATHUTOTEPAIHS,
ncuxoxupyprusito(1 gac)

[Tpaktuka: [Ipocmotp Buneodpuiasma "OOydeHue Oyaymero"

6. IToaroroBKa NpPOEeKTHBIX padoT. (2 yaca)

Teopusi: 3HaKOMCTBO C TIOJIO)KCHHEM O 3alIUTE MPOEKTHHIX PadOT..3HAKOMCTBO C OCOOCHHOCTSIMHU
myOJIMYHOH 3aIUTHI IPOEKTOB M UCCIE0BaTeNbcKUX padboT(1 yac.)

IIpakruka: [IpenBaputenpHas 3amuTa MPoeKTHHIX padboT.(1 yac)

7. UTtoroBas arrecraums (2 yaca).

IIpakTuka: 3ammTa MPOEKTOB U UCCIEA0BATEIIbCKUX padoT.(2)

8. UtoroBoe 3ansitue. (1 yac).

Teopusi: becena. [logBenenue uToroB paboTel 0ObeIUHEHHS 3a Y4eOHBIM roa. [IpocMOTp HTOrOBOTO
BuieopmIbMa 0 paboTe 0ObETMHEHUS.



4. KoMIUIeKC OPraHn3alMOHHO-TIeIATOTHYEeCKHUX YCIOBHIA.

Kanennapuslii yueOHblii rpaduk.

Tabauya 3

Mecsn

Henenu
o0y4yeHHs

3aHsTHsI / U3 HUX KOHTPOJIbHBIE / KAHUKYJISIPHBIN MepuoJt

1 rox oOyueHus

1 — e monyroaue. Havano yue6HOTo rofa — mepBbIil y4eOHBINA JIEHb.
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Kom — Bo ak. yacoB B 2
HEICIIO

Bcero 4acoB 110 72
nporpamme

Yci0Bus peanu3aliui NPpoOrpaMMabi.

Mamepuaﬂbuo — mexHuuecKoe obecneuenue:

HaumeHnoBaHnue
000py10BaHUA

KpaTrkue npuMepHble TEXHHYECKHE XapaKTePUCTUKH

KoaunuectBo
eIUHHUIL

1.Hudposasn
JabdopaTopust o

omoJiorun

Kommnekranus: becnpoBoiHON MyIbTHAATYHK T10
O1oJ0TuM C 6-10 BCTPOCHHBIMU JaTYUKAMU:

Hatunk BnaxHoctu ¢ Auanazonom uzMepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C IMAla30HOM U3MEpPEHUs HE yiKe
yem ot 0 10180000 1k

Hatuuk pH ¢ nnanazonom uzmepeHus He yxe yeM ot 0 10
14 pH

JlaTuuk TemnepaTtypsl ¢ JUana3oHOM U3MEPEHUS HE YxKe
yeM ot -20 10

+140C

JlaT4uK 3JIEKTPONPOBOIUMOCTH C IMANa30HaMU U3MEPEHUs
He yxe uem oT 010 200 MmkCwm; ot 0 10 2000 MmxCwm; ot 0 10
20000 MmxCMm

JlaTuuk TemMriepatypsl OKpY>Karonien Cpeibpl ¢ quana3oHoM
U3MepeHHs Heyxe ueM oT -20 1o +40

AKceccyapsl:

Kabenr USB coeqMHUTETBHBIIH

3apsnHoe ycerpoiicTBo kadenem mintUSBUSB A nantep
Bluetooth 4.1 Low Energy

Kpartkoe pykoBOICTBO IO dKCILTyaTaiy UGPOBOMA
naboparopuun

[{udposast Bugeokamepa ¢ METaJUIMYECKUM IITaTUBOM,
paspeuenue Hemenee 0,3 Mmukc

[IporpammHuoe obecnieueHne

Metoaunueckue pekoMeHaanuu He menee 30 pabor

2 T

2. llndposas
JlabopaTopus 1o

¢uszuonoruu.

Ob6ecnieunBaeT NpoBeIeHNE UCCIIEI0BaHUS 10
(YHKIIMOHUPOBAHUIO

yesoBevyeckoro opranusma. Komrnexrausi:
BecnipoBo1HOM MYIBTHIATYHK

1o (pu3noI0oruu ¢ 5-10 BCTPOCHHBIMU AaTyUKaMu: JlaTuuk
aprepuanbHorogasnenus (0...250 MM pr. cT.)

JlaTuuk mynbca ¢ AUarna3oHoOM U3MEPEHHUS HE YXKE YeM OT
30 mo 200 yn/mMuH JlaTunk Temreparypsl Tena ¢
JIAa30HOM U3MEPEHUS HE YKe 4eM OT +25 1o

+40C

JlaTuuk 4acTOTHI ABIXaHUS C AUANA30HOM U3MEPEHUS HE
yxke uem oT 0 10100 nukiioB/MuH

JlaTuuk yckopeHus ¢ mokazatensimMu £2 g; +4 g; +8 g
OtaenpHbIE yCTPOUCTBA:

Hatuuk OKI' ¢ nmana3zoHOM U3MeEpEeHus HE YXkKe YeM OT -
300 oo +300 mB)datuuk pH ¢ ntnanazoHoM u3MepeHus He
yxe yem ot 0 o 14 pH

JlaTuuk cunaoMep ¢ Juana3oHOM U3MEPEHMS HE YK€ YEM OT
-40 no 40 H/IaTuynK OCBEIIEHHOCTH C AHAIIa30HOM
n3MepeHus He yxxe yem ot 0 o 180000 ik




Akceccyapsl:

Kabenr USB coeqnHUTENbHBIIH

3apsnHoe yerpoiicTBo ¢ kabenem miniUSB USB A nantep
Bluetooth 4.1 Low Energy Koncrpykrop ams npoBeaeHus
JKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO MO 3KCIUTyaTallH IUPPOBOH
nabopatopuulIporpaMmmHoe obecrnieueHne

Metoaunueckue pekoMeHaanuu He menee 20 pador
Hanuuune pycckosi3plyHOTO caifTa noaaepkku Hannuue
BUICOPOJINKOB.

3. YueOHas
Jadoparopus mo
HeHPOTEeXHOJIO0TUH

B cocraB Bxogsr:

Cencop Tun 1 He menee 1 miT., obecrieunBaer
BO3MOXXHOCTh PETHCTPAIN CUTHAIA IEKTPUUIECKOM
AKTHBHOCTH MBI (3JIEKTpoMuorpaMmbl, OMI').
Peructparius noymKHA OCYIIECTBIISICTCS HEMHBAa3UBHO,
CYXUMH 3J1eKTpoAaMu. BO3MOKHOCTBIO KpETIeHUs K pyKe
YeJIOBEKa, YTO JIOJDKHO JaBaTh BO3MOXKHOCTh
PEruCcTPUPOBATH SJIEKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B
obJyacT, HaJ KOTOPOM pacrmosiaraetcst kKperienue. [pu
HANPSDKEHUU

MBIIIIEL TOJDKHA OBITE 00ecedeHa BO3MOKHOCTh
HAOIIO/IEHUS TYYHOCTUCUTHANA (T.€. mpucyrctue OMI),
IpU pacciiablIeHuu MBILIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaet
BO3MO>XHOCTh PETHCTpPAllU CUTHAIA
doromnerusmorpammel (DIIIY) onTrueckuM myreM, 3a c4eT
M3MEHEHHUS OTPAXKEHHOTO OT KPOBEHOCHBIX COCYJIOB CBETA,
00BbEeM KOTOPBIXU3MEHSETCS 101 BO3ACUCTBUEM ITyIHCOBOM
BOJTHBL. CeHCOp J0KEH OBITh 00ecIeueH BO3MOKHOCTBIO
KpEIUIEHU K oAyllIedKe nanbla yenoseka. Cencop Tum 3
He MeHee | mT., 06ecrnedynBaeT BO3MOXKHOCTD:
perucTpanurcuruana saekrpokapaunorpammsl (OKI') ve
WHBa3WBHBIM criocoOom; peructpanuu I, 11 u 111
OTBEJICHUI; TIOJKIIIOYEHUS AJIEKTPOIOB K CEHCOPY C
MOMOIIbIO COETUHUTENBHBIX IPOBOIOB, 000PYI0BaHHBIX
TouchProof pazsemamu.

Cencop Tun 4 ve menee 1 mT. obecnieunBaeT
BO3MOXKHOCTh: PErHCTPAIIUUCUTHATIA KOKHO-
ranpBannuyecko peakuuu (KI'P), perucrpanus koroporo
OCYIIECTBIISIETCS Ha MMOCTOSIHHOM TOKE; TOJIKJIIOUEHHS K
TEJy 4eJIOBEeKa C MOMOIIBIO CYXUX JIEKTPOJIOB,
HOJIKJIFOUEHUE KOTOPBIX K CEHCOPY OCYILECTBIISIETCS C
nomoinbio TouchProof pazsemos.

Cencop Tun 5 e menee 1 mt., obecrieynBacT
BO3MOXKHOCTh: pEerrCcTpalliiCUTHaja 3JIEKTPUIECKOI
aKTUBHOCTH Mo3Ta (D3I") ¢ moMOIIIbIO CyXuX
HEUHBA3HUBHBIX 3JIEKTPOJOB; PETUCTPALIUU ANEKTPUUECKOM
AKTUBHOCTH Pa3HBIX JOJIEH MO3ra; MOIKIIOUeHUS
3JEKTPOAOB K CEHCOPY C MOMOUIbIO COETUHUTENbHBIX
poBoioB, obopynoBaHHbIX TouchProof pazsemamu;
3aKpEIJICHHS 3JIEKTPOJOB Ha TOBEPXHOCTHU TOJIOBBI.
Cencop Tun 6 He menee 1 mt., obecrieynBacT
BO3MOXXHOCTh: PErUCTpAllUUCUTHATIA KOJIeOaHUsI TPYAHON
kyieTk (CeHcop IbIXaHusl); ONPEACSICHUs YaCTOThI
JIBIXaHUS.

YcTpoiicTBO Ui c60pa JaHHBIX OT CEHCOPOB U Mepeadn




Ha NMEePCOHATBHBINKOMIIBIOTEP 00ECIIeUnBaeT BOZMOKHOCTh
cOopa TaHHBIX OT MOJAKIIOYCHHBIXK HEMY CEHCOPOB U
oTnpaBky nojiydeHHbIx AaHHbIX Ha [1K. [Toakmouenne
nertpansHoro Moyt k I1IK ¢ momomrsio USB-kaberns.
LleHTpasIbHBIN MOAYJIb UMEET HE MEHee | IIT,:
rajibBaHnuecKyto nuzosanuio ot 11K, LlentpanbHblil MOLyIb
o0ecreunBaeT BO3MOXHOCTh OJTHOBPEMEHHOTO
MOAKIIOYEHUs BILIOTH 10 4 ceHcopoB. Kax bl u3 BX010B
LlenTpanbHOrO
MOJTYJIsl UMEET TajIbBaHUYECKYIO U300 (0OecrieueHne
MEXKaHAJIbHOUTaTbBAHMUECKOU U30JISAIINHN ).
[Tonknrouenue ceHcopoB K LleHTpanbHOMY MOAYITIO
OCYIIIECTBIISIETCS C IIOMOIIBIO CTIEUATN3UPOBAHHBIX
pa3bemoB turna LEMO, o6GecnieunBaromux npaBuiIbHOCTb
MOJIKJIIOUEHUS pa3beMa HCHIKAIOLIUX PUCK CIIy4aiilHOTO
KacaHUs Pa3beMOB TOKOMPOBOJAIIMX YACTEH, a TAKIKE
o0ecrevynBaroMX 3alIUTy OT HECAHKIIMOHUPOBAHHOTO
HOJKJIIOUEHUS K IIPOU3BOJIBHBIM YCTPOHCTBAM.
Monyns «Kunomnka» He meHee 1 mT., oOecrednBaeT
BO3MO>KHOCTB: Pa3METKHU PErUCTPUPYEMBIX CUTHAJIOB U
OTMEYaTh HE MEHEE 3-X Pa3JINYHbIX KATETOPUUCOCTOSHUIA.
YcTpoiicTBO, BXOSIEE B COCTAB JIAOOPATOPUH, TOIDKHO
00ecneunBaTbBO3MOKHOCTh PETUCTPALIH apTEPUATBHOTO
JIABJICHUSI.
[Iporpammuoe obecnieuenue (naiee - [10). Jlomkao
o0ecreynBaTbBU3yaTM3aIHIO U 00pabOTKy
PEruCTPUPYEMBIX CUTHAJIOB.
I'maBHOE OKHO IPOrpaMMBbI JOJIKHO COCTOSITh U3 BKJIAOK,
KaXJ1ast U3 KOTOPBIX COACPKUT HAOOp TpaduKoB,
HEOOXOUMBIX JUI OTOOpakeHUATpeOyeMoit HH(pOpMaIiH.
JlomkHa UMeThCs BKIIaKa JJIsl OTHOBPEMEHHOTO
IIPOCMOTpA CUTHAJA CO BCEX CEHCOPOB, OJHOBPEMEHHO
MOJKJIFOYEHHBIX K [[eHTpanbHOMY MOAYIH0.DTO
o0ecreynBaeT BO3SMOKHOCTh MHOTOKaHAJILHOTO
(momurpadudeckoro) pexxuma paboThl YCTPOMCTRBA.
Takske JOJKHBI UMETHCS BKJIAJIKU JJI BU3yalll3alluu
curHaioB ot cencoposOMI', OIII", KT, KI'P, 93T,
CEHCOpa JIbIXaHMsI, KHOKU; a TAK)KE MPOU3BOIHBIX
rpaduKoOB, Ha KOTOPBIX BU3YATH3UPYIOTCS crielupruaHbIe
JUISITOTO WJIM MHOTO CUTHAJIA BEJIMYMHBI.
I1O momxHO 1aBaTh BO3MOKHOCTH BU3yalu3alluy U
00pabOTKUPETUCTPUPYEMBIX CUTHAIOB, 3 UMEHHO:

OMI': Bu3yanusanus CUrHaia, CIieKTp CUTHaja,
aAMIUTUTYIHBIN TpUTTEP

OIII": BU3yanu3aius cCurHaia, CekTpa CUrHaia,
Taxorpammsl, Tpaduknyiasca IKI': Bu3yanusanus cursana,
TaxorpaMMbl, rpaduK Mmyibca

KI'P: Bu3zyanusanus curHana
- O0I': Bu3yanu3aius CUrHasia, ClieKTp CUrHaJa,
aMILTUTYAA anb(a-puTMma,aMIuIuTyia Oera-purma.

CeHcop AbIXaHUS: BU3YyaIU3alUsl CUTHAA,

Knomnka: Bu3yanuzauus curuaiga pa3MeTKu

Muxkpockon
uugpoBoii.

Tun mukpockorna: ouonorndeckuii. Hacagka Mmukpockorna:
MOHOKYJIsipHas .Hasnauenue: mabopatopHbIi

Merton uccnenoBanusi: CBETII0€ mojie Marepuan ONTHKH:
ONTHUYECKOE CTEKJIO ¥YBEJIIMYEHNE MUKPOCKOIIA, KpaT: 64 —

1 .




12800xkynsapsr: WF16x

OO6wexTuBsl: 4x, 10X, 40xs (moanpyKUHEHHBIH )
PeBonbBepHas rosoBka: Ha 3 00bEKTHBA

Tun noacBeTKH: 3epKano Win ceeroanos Pacronoxenue
MOJICBETKU: BEPXHSA U HIDKHAIMaTepuain Kopiyca: MeTajul
[Ipeametnsriit cronuk, Mm: 90 Mctounuk nurtanus: 220
B/50 I'mYwucno meranukceneii: 1

HoyTO0yk : 1
IIpoexrop, 1
HNHTepakTUBHANA 1
JAOCKA.

Hnghopmayuonnoe obecneuenue: npezentanuu, Goto n300pakeHus, Kak HarJsAHOE T0coOue, BUIIEO
JUI U3y4EHMsI pa3eioB IPOrpaMMBl.

Kaoposoe  obecneuenue. llemaror  JONOTHUTENBHOTO  00pa3oBaHHMS C  COOTBETCTBYIOILIEH
KBaJIM(pUKALMEH, 00J1aAat01HI 3HAHUAMY NIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

®opMBbI aTTECTALUH /KOHTPOJISA.

Ha nepBoM 3aHATHM NpPOBOIUTCS BBOAHAS AWATHOCTHMKA B (OpME TECTHPOBAHUSA C LENIBIO
BBISIBIICHUS] TIEPBOHAYAIBHBIX 3HAHUH OOYYalOmUXCS O MOJICKYJISIpHOM OWOJNOTMM M Ipoleccax
(hu3MOIOTHH, TOTOBHOCTH JIeTeH 00ydaTcs 1Mo mporpamme.

[Tocne m3ydenust paznena "TalHbBI MONEKYJIAPHONW OMOJIOTMH» A OOYYAIOIIUXCS MPOBOIUTCS
NMPOMEKYTOYHAS THATHOCTHUKA B (JOPME 3aIlUThI KEHCOB.

B konie roma oOy4yeHuss IpOBOJUTCS MTOrOBasi aTTecTalusl B (opMe ydacTHsl B €XKETOJHOM
ITKOJILHOM KOHKYPCE NMPOEKTOB U UCCIIEA0BATENbCKUX padboT "Becennss macrepckas.”

PesynpraTtel o0yuaromuxcsi GUKCUPYIOTCS B MPOTOKOJIAX KOHKypca «BeceHHsss MacTepckas».
[ToGenuTenn u npuU3EPHI NOOIIPSIFOTCS AUIJIOMAaMH, YYaCTHUKH MOJTY4YarOT CBUETENbCTBA.

OueHo4YHBIC MATEPHAJIBI.

B xome peanusanuu mporpaMMbl NeAaror 3amnojHseT WHPOPMALMOHHYIO KapTy OIpeleleHus
YPOBHSI OCBOCHHUSI 00pa30BaTENIbHBIX PE3yIbTaTOB, B KOTOPOH B TPEXOANIBHOM CHCTEME OTMEYaeT OasuIbl
00yyJaroIuxcs Mo BCEM INIAHUPYEMBIM PE3yJbTaTaM.

3 Gata — BBICOKMH YPOBEHb OCBOCHUS MPOTPAMMBI;
2 Ganna — CpeIHAI YPOBEHB;
1 Gann — HU3KHI YPOBEHb.

KoHTponbHO-U3MEpUTENbHBIE MAaTepUalIbl U KPUTEPUHU OLICHUBAHUS KECOB, MPOEKTHBIX PadoOT
pa3MeleHbl B MPUIIOKEHUH K IIPOrpaMMe.
MeTtoanueckoe ooecnmedyeHue.

Jlnist BBIMOJTHEHUS 3a7a4d mporpamMMbl «TaifHbI MOJEKYsIpHOM OMONOTHHM U (PU3HOIOTUNY, B HEU
COYETaI0TCs Takue (OpMbI IPOBEICHUS 3aHIATUM, KaK UIPbI, Oecebl, IpaKTHUeCKUue paboThl, CBA3aHHBIE C
IIPOBEJIEHUEM OIBITOB M DJKCHEPUMEHTOB. Ha HEKOTOpBIX 3aHATUAX, MO YCMOTPEHMIO II€Aarora,
BO3MOJKHO IIPOBE/IEHUE SKCKYPCHUH.

Ha 3ansTHaX 00beAMHEHUS HCIOJIB3YIOTCS CIEAYIOIINE METOAbI paboThI:

- CroBecHble — BepOanbHbIe (00BsICHEHHE, pacckas3, 0eceqa, MHCTPYKTaX). ITH METOIbI UCIIOJIb3YIOTCS
IIPU 3HAKOMCTBE 00YyYaroIuXCcsi ¢ HOBOM TEMOH.

- JleMOHCTpallMOHHBIE UIIH HATJISAHBIE METOIBI.

- [IpakTHueckue MeTob! (IpaKTHIECKue paboThl).

- [IpoGnemHbIN METO.

- Merosbl MOTHUBAIMM U CTUMYJIHUPOBAHUS (AUCKYCCHH, METOJbl SMOLIMOHAIBHOTO CTUMYJIMPOBAHUS,
IBPUCTUYECKUI METOJI, TBOPUYECKHE 3aJaHUsI, TIOOLPEHNU).
- MeToasl KOHTPOJISI U KOPPEKLIHH.
-METOJ pEIICHUS KEHCOB.
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MyHunumnansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
"CropHorypTtcka sicpeansia mkosa umenu A.E.Spocnasuesa”

KoHTpoabHo-u3MepHuTeIbHbIC, OLICHOYHBIC, METOAUYECKHUE, THIAKTHYECKHEe U APyTrue
MaTepHaIbI
10 JONOJTHUTEJIBLHOMH 001eo00pa3oBaTe/1bHON 001epa3BUBaIOLICH IPOrpaMMme
«TailHbI MOJIEKYJISAPHON 0MOJOTHN U (PU3HOJTOT UM

IToaroroBuia:
Curosa Enena BuktopoBHa, negaror
JIOTIOJTHATEITLHOTO 00pa30BaHMs



NudopmaunnonHas kapra onpeaejeHusi YypOBHS 0CBOeHHsI 00pa30BaTe/IbHbBIX Pe3yJbTAaTOB IO
JOOII «TaitHbl Mos1eKyIApHON Onoornu U ¢pusnonoruu’
I[I/IaFHOCTI/IKa YPOBHA TOCTUXKCHHUA YUIAIUMHUCS INIAHUPYCMBIX PC3YyJILTATOB (MeTaHpeI[MeTHBIX n HpeZ[MeTHI:IX)

[TokazaTtenu Kputepun CTeneHb BBIPAKEHHOCTH OLIEHHBaeMoro  [Bo3moxkHoe
(oLIeHMBaeMbIe KauecTBa KOJTMYECTBO
rmapameTpbl) 0aIIIIOB
1. Teoperuueckas
MOATOTOBKA:
1.1.Teopetrueckue Coomeemcmeue  [HU3KULL YPOBEHD
BHAHUS meopemuyeckux | OBIagen MeHee yem 1/2 oobema 1
BHaHU pebenka ~ BHAHUHN, TPETYCMOTPEHHBIX
NpOCPAMMHBIM ~ [IPOTPAMMON);
mpebosanuam cpeoHutl yposeHb (00BEM YCBOGHHBIX D
BHAHUH cocraBiisger 6oiee 1/2);
- BLICOKULL YPOBEHb 3
(oOyuarouuiics 0OCBOMII IPAKTUYECKH
BeCh 00BEM 3HAHUH, IPEAYCMOTPEHHBIX
[POrpaMMOoii).
Ocmvicnennocmopu . 1
1.2. Bnanenue HU3KUU YPOBEHb
- NpasuIbHOCMb
CleLMaNbHON - ( u36eraet ynorpeOIsTh CreuaTbHbIC
TEPMUHOJIOTHCH cneyuanbholl TepMI/IHI:I);
mepMuHOTO2UY cpeonull ypogers (coueTaer h
CHEIUATBEHYIO TEPMUHOJIOTHIO C
OBITOBOM);
6bICOKULL YpOBeHb (CTICITHATIbHBIC 3
TEPMHHBI YIIOTPEOIIIET OCO3HAHHO U B
MOJIHOM COOTBETCTBUU C UX
colepKaHuEM).
2 IlpakTuyeckas
[MOATOTOBKA
2.1.IlpakTueckue Coomeemcmaue  [HusKuii ypogens ( oBiagenMenee ueM 1/2 |1
YMEHHUS U npakmuyeckux — [IPeIyCMOTPEHHBIX YMEHHUI 1 HABBIKOB);
HaBBIKH VMeHUU u  cpeonuii yposers (00beM 2
HABbIKOB [YCBOCHHBIX YMEHHI U HAaBBIKOB
NpoCPaAMMHbIM cocTaisieT 6onee 1/2);
mpebosaHusM - 8bICOKUL YpOBeHs (ydalluiics oBlagen |3
MPAKTUYECKH BCEMU YMEHUSIMU U
HABBIKAMHU,  MPEIYCMOTPEHHBIMH
MPOTPaMMOit)




- HU3KUL yposensb ymeruil (

neoazozaq.

2.2Bnanenune Omcymcmeue MCIIBITHIBACT CEphe3HbIC 3aTpyAHeHHs (1
CTHeIIMATbHBIM BampyOHeHuti pu paboTte ¢ 000pyTIOBaHHEM);
000pyIOBaHHEM 1 6 UCNOIL308aAHUU - cpeonull yposeHs (paboTaer ¢
OCHAIllEHUEM cneyuanbHo20 000pYJIOBaHUEM C TIOMOIIBIO 2
0O0opYydoBanus rearora);
U OCHaWEeHUs - 8blCOKULL ypogeHb (paboTaeT ¢
000pyIOBaHUEM CAMOCTOSITENILHO, HE |3
WCTIBITHIBACT OCOOBIX TPYIHOCTEH).
D3 Topueckue Kpeamusrocmp HAuanbHbIL YPOBEHb PA3GUMUSL 1
HABLIKTL P —— kpeamuenocmu (peOCHOK B
npaxmuseckux COCTOAHHU BBITIONHATE JIIIb
sadanuii MPOCTEHIING PAKTHUCCKHE 3aaHMUS |
rearora);
penpooykmueHbitl yposeHs(BBITTOIHACT
B OCHOBHOM 3aJIaHHsI HA OCHOBE 3
oOpasma);
meopueckuil yposeHs (BHITIOTHSET
MPaKTUYECKHUE 3aJaHUs C SJICMEHTaMH
TBOPUYECTBA).
O6meyueOHbIC
YMEHUS 1 HABBIKH:
3.1.Y4ebHo- Camocmosimenvy |- HU3KUl ypoGeHb yMeHuu ( 1
HMHTCIUICKTyaIbHBIE  (0CMb 6 noobopeu  [CHBITHIBAET CEPbE3HBIE 3aTPYIHECHHU)
yMeHus (ymerue ananuse cpeoHutl yposens (paboTaeT ¢
noobupamo u numepamypboi, 6 MOMOIIIBIO TIEJArora WK poAnuTeNe) 2
AHAIU3UPOBAMY NOIb308AHUU 6b1COKULL Ypogens (paboraer
CneyuanbHyo KoMnblomep- CaMOCTOSITEITLHO) 3
iumepamypy, HbLMU UCTOYHUKAMU
1016b308aMbCA ungopmayuu,
KOMNbIOMEPHBLIMU camocmosmeny-
UCTOYHUKAMU HOCTb 8 Y4eOHO-
ungopmayuu, UCC1e008amenbCKoU
ocyujecmenams pabome
VuebHOo-
UCCIIe008aMENbCKYIO
pabomy (nucamo
peepamul,
npoeoouUmv
camocmosmenvHvle
VyueOHblIe
ucceoosanus)
YaebHo-
KomMyHmKaTHBHBIE  (loeKsamnocmy YPOBHH - TI0 aHanoruy ¢ m.3.1
yMCHHL: poCHPIAMI M0 AHAJIOTHU
Ymenuecnywamo qub()pfyauuu, -
U crbiuampnedazoza  [HOYwet om 131




3.2.2. Vmenue
ebICMYNAmMsb nepeo
ayoumopueu, gecmu
noeMUKY,
yuacmeoseamy 6
ouckyccuu

'Y4yeOHo-
OpraHU3aIUOHHBIC
YMEHUSI M HABBIKH:
Ymenue
Op2aHU308aMb C8OE
pabouee (yuebroe)
mecmo

Haevixu cobnrooenus 6
npoyecce
OesimenbHOCmU

npasui be30nacHocmu

Csobooa
cra0eHus u
nooauu
oOyuarouumcs
n0020MosneHHoU
ungopmayuu,
camocmosimens-
HoCmb 6
nocmpoenuu
OUCKYCCUOHHO20
6bICYNIICHUS]

Cnocobnocms

cOmosumby
ce6oe  pabouee
mecmo K
OesimenbHOCmuU
youpamo e2o3a
coooll

Coomeemcmeue
peanvhbix
HABbIKOB
coO100eHUs.
npasun
bezonacnocmu
Npo2pPaAMMHBIM
mpebosanusm

camocmoAameslbHO

YPOBHHU - TIO aHajoruu ¢ m.3.1

YPOBHH - 10 aHajoruu c m.3.1

HU3KUL yposeHb ( OBIAJIEIMEHEE YeEM 2
00beMa HaBBIKOB

COOJIOICHUST TIPABHII O€30TIACHOCTH ),
cpeoHutl yposers (00beM YCBOCHHBIX
HaBBIKOB cOCTaBsieT Ooiee 1/2);
6bLCOKULL YPOBeHb (OCBOMIT TPAKTHYCCKH
BeCh 00BEM HABBLIKOB,

MpelyCMOTPEHHBIX IPOrpaMMoii).

[0 aHAJIOTUHU
C
m.3.1

[0 aHAJOTUU
c
m.3.1

[0

KpuTepuu oneHMBaHUS JIMYHOCTHBIX Pe3yJIbTATOB:
3 6aia — BEICOKUI YpOBEHbD,
2 Oayta — CpeTHU YPOBEHBD,

1 Gann — HU3KHI yPOBEHB

JIn4HOCTHBIE pe3yIbTaThI:
Obyuarowuecs 3aunmepecyiomcs npeoMemamu eCmecmeeHHO-HaAyYHo20 Yukia. oOuonozuell,
Gusuxou, xumuei, aHamomueu.
3 Gamna — 00y4aromuiicst ¢ HHTEPECOM y4acTBYeT B paboTe 0ObEAMHEHUS, IPUHIUMAET aKTHBHOE

ydyacTue B KOHKypCaxX €CTECTBEHHO-HAyYHOW HaNpaBlIEHHOCTH,

KacaloluMuUcsl OUOJIOTHH, XUMHUHU, (PU3UKU U aHATOMHUH;
2 Oamra — oOydwaromuics ydacTByeT B pa0OoTe OOBEAMHEHHS, HO HE BCErJa MpOSBISCT
AKTUBHOCTH B KOHKYpPCaX €CTECTBEHHO-HAyYHOW HAIIPABJICHHOCTH,
1 Ganmn — oOyuaromuiicss HEaKTHUBEH HA 3aHATUSX, HE MPOABISAET HHTEpeca K KOHKypcam
€CTECTBEHHO-HAYYHOW HATIPABICHHOCTH.
Kpurepum oueHuBaHusi Keicos.
Kpurepun onieHku keicos:

1. AKTyalbHOCTB TIpeAcTaBisieMoit padoTsl (0-1 Oam)

UHTEpECYeTCsT BOIMPOCAMH,
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2. ®opMynupoBKa 1enu u 3aaad padotsl (0-1 6amr)

3. Onucanne metoauku ucciegopanus. (0-1 6amr)

4. Hannuaue ananuza nanueix. (0-1 6amr)

5. 'my6buna npopaborannoctu matepuaina (0-1 6amn)

6. [IpakTrueckas 3HaunMocThb (0-1 Gamr)

7. BeiBogwl 1 ux ob6ocHoBanue. (0-1 6amr)

8. KauectBo opopmiienus keiica. (0-1 6amn)

MaxkcumanbHOe KOJIN4ecTBO 0a/710B — 8 0a/1/10B

YPpoBHU OLICHUBAHUA:

Ot 7 o 8 6aioB — BRICOKUH YPOBEHb OCBOCHUS ITPOTPAMMBI

Ot 4 1o 6 GaIOB — CpeTHUI YPOBEHb OCBOSHHSI ITPOTPAMMBbI

Jlo 4 6aynoB — HU3KHUK YPOBEHB OCBOCHHS TIPOTPAMMBI

AJITOPUTM TOATOTOBKH W KPHUTEPUH OLEHKH TMPOEKTHO-UCCIe0BATE]bCKHX PpadoT
oOyuaromuxcs o0beauHeHus " TaiiHbl MosieKyasIpHOM OnoJioru U Gusunosaoruu’
1.Pemienue npo6J/ieM Kak KJIK4YeBasi KOMIIETEHTHOCTD

Ilocmanoexka npobaemol:

1 6ann: npU3HAKOM TOTO, YTO OOYHAIOLIUIICS MOHUMAET MIPOOIIEMY, SIBISIETCS
pa3BepHYTOE BBICKA3bIBAHKE 10 3TOMY BOIPOCY.

2 panna: oOBACHSS IPUUUHBI, 10 KOTOPHIM OH BBIOpaj paboTy MIMEHHO HaJ1 ATOH
npo06sieMoii, He TOJBKO GOPMYITUPYET €€ CBOMMH CIIOBaMH, HO U IIPUBOJUT CBOE OTHOIIIEHUE K
npobieme U, BO3MOKHO, YKa3bIBaeT Ha CBOE BUICHUE NPHUUUH U MOCIIECICTBHUH ee
CYIIIECTBOBaHMs; 0OpalaeM BHUMaHHE: YKa3aHUE HA BHEIIHIO HEOOXOAUMOCTh U3YYUTh
KaKoH-TM00 BOIPOC YacTo SBISETCS MPU3HAKOM HETIPHUATHS POOIeMbl 00ydaronIMCS.

3 fanna: BaxxHO, YTOOBI B OMMCAHUH CUTYallUH OBLIM YKa3aHbl T€ MO3ULIUHU, IO KOTOPBIM
MIOJIOKEHHUE JIeTT HE YCTPauBaeT 00ydaronerocs

4 6as1a: 00yJaromUNCs TOJDKEH HE TOJIBKO ONMHUCATh JKEJIAaeMYyI0 CUTYyaIHIo (KOTopas,
IPEOI0KUTENBHO, CTAHET CIEICTBUEM pPeai3alliy IPOEKTa), HO M YKa3aTh T€ IPUYHHBI, IO
KOTOPBIM OH CUUTAET, YTO TAKOE MOJIOKEHHE BEIIEH OKa)KeTCs JIydllle CYIIeCTBYIOLIETO.

5 6annoe: npoTuBOpeUne TOMHKHO OBITh YETKO C(HOPMYTUPOBAHO yUHAITUMCS, TAKUM
00pa3oM OH JiesIaeT MEePBhIi 1Iar K CaMOCTOSTEIbHOM (POPMYIUPOBKE MPOOJIEeMBI (TTIOCKOJIBKY B
OCHOBE Ka)K10H MPOOJIEMBI JIEKHUT MIPOTUBOPEUUE MEXKTY CYLIECTBYIOIICH U HJI€aIbHON
CUTYyaIei).

6 6an106: TOCKOJIBbKY PUYHMHBI CYLIECTBOBAHUS JIIOO0H MPOOIEMBI TaKXK€E SBISIOTCS
npobiieMaMu 60s1ee HU3KOTO YPOBHS, BBISIBIISISL UX, O0y4YaIOUIUIICS IEMOHCTPUPYET YMEHUE
aHAJTM3UPOBATh CUTYAIUIO, C OTHOW CTOPOHBI, U MOJYYaeT OIBIT MOCTAHOBKH MTPOOIIEM — C
ApYroii.

7 6annoe: aHau3 NPUYHH CYIIECTBOBAHMS MTPOOJIEMBI I0JKEH OCHOBBIBATHCS HA
MOCTPOCHUU TPUUUHHO-CIIEICTBEHHBIX CBSA3€H, KPOME TOT0, CaM MOKET OLIEHUTh MpobdiieMy Kak
pelaemMyio Win He peraeMyro 1jst ceosl.

8 6annoe: BHIIOTHAETCS, IO CYTH, Ta K€ ONEpaIMs, YTO U HA PEAbIAYIIEH CTYIICHH,
OJIHAKO OOYYaIOLTUICS yaeNIseT paBHOe BHUMaHUE KaK MPUYMHAM, TaK U MOCIEICTBUSIM
CYIIECTBOBaHUS MPOOJIEMBI, MTOJOKEHHONW B OCHOBY €r0 NMPOEKTa, TAKUM 00pa3oM, MPOTHO3UPYS
pa3BUTHE CUTYAIIHH.

2.1]lenenonazanue u naianuposanue

[Ipennararorcs Tpu JIMHUM OIICHKH: TOCTAHOBKA LIEJIM U OINIPEeNICHHE CTPaTeruu
NEeSTeNIbHOCTH, IIAaHUPOBAHKUE U MTPOTHO3UPOBAHUE PE3YNIHTATOB JIEATEIHHOCTH.

ITocTaHOBKA LeU U onpe/ejieHHe CTPATErnH AesiTeTbHOCTH

1 6ann: npr3HAKOM TOTO, YTO OOYUYAIOIIMICS TOHUMAET IIEJTb, SBJISICTCSI pa3BEPHYTOE
BBICKA3bIBAaHUE.

2 fanna: moATBep:KIaeT NOHUMAHKE 1eJId Ha Oosiee TiTyOOKOM YpOBHE, IIpejjiaras ee
JieNieHre Ha 3a/1a4M, OKOHYATeJIbHbIe ()OPMYITMPOBKH KOTOPBIX MOJICKA3bIBACT MeAaro (He
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CJIeAyeT MyTaTh 33a4M, yKa3bIBAIOIME HA IIPOMEKYTOUHBIE PE3yJIbTaThl IeATEIIHOCTH, C
aTanaMu padoThI Ha/l POCKTOM).

3 6anna: MOIMHKEH MPEATIOKUTH 3a]1auu, 0e3 pelIeHns KOTOPBIX IIeJIb HE MOXKET OBbITh
JIOCTUTHYTA, TIPU 3TOM B IPEUI0KEHHOM UM CIIHCKE MOTYT OBbITh YIylleHsl 1-2 3a7auu, TIaBHOE,
YTOOBI HEe OBUIN TPEAJIOKEHBI T€ 3a7a4H, PEIICHHE KOTOPBIX HUKAK HE CBA3aHO C MPOABHKEHHEM
K LIEJIM; TIeJaror nomMoraeT copmMyaupoBaTh 3a7aui TPaMOTHO C MO3UIIUHU S3BIKOBBIX HOPM.

4 panna: 1enb NOHKHA COOTBETCTBOBATH Mpo0ieMe (HarpuMep, €ClId B KauecTBe
po0JIeMBbI 3asIBJIEHO OTCYTCTBHE OOIIUX UHTEPECOB Y MaJIbUUKOB U J€BOUYEK, OOYyUaIOIIUXCS B
OJTHOM KJIacce, CTPaHHO BUJETh B Ka4eCTBE IIEJM MPOEKTa MPOBEICHIE TEMATHIECKOTO
JUTEPATYPHOTO BEUEpa).

5 6annoe: obydaronmiics ykasai Ha TO, YTO JTOJDKHO M3MEHUTHCS B pealibHON CUTYyalluu
B JIYYILIYIO CTOPOHY IOCJI€ JOCTHKEHUS UM LIeJU, U MIPEIJIOKUI criocod Oosee uiu MeHee
00BEKTHBHO 3a(pUKCUPOBATH 3TU U3MEHEHHUS (HAlIpUMeEp, €CITU LIEJIbI0 MPOEKTa SBISAETCS
yTeIJIEHUE KIACCHON KOMHATBI, IOTUYHO ObLIO ObI H3MEPUTH CPEIHIOI0 TEMIIEPATYpPy A0 U
10CJIe pean3aliy IPOoeKTa U yOeTUThCs, 4YTO TeMIepaTypa BO/Ibl, 0JaBaeMOil B
OTOMUTENIbHYIO CHCTEMY, HE U3MEHUJIACh, @ HE IPOBEPSTH IJIOTHOCTh MaTepHalia JAJis yTeIJIeHUs
OKOHHBIX pam).

6 6annoe: 1 >TOro 00yJarOIMUNcs JOHKEH M0Ka3aTh, KakK, pean3ys NpoeKT, OH
YCTPAHUT BCE MPUUYUHBI CYILIECTBOBAHUS MPOOIEMbI MM KTO MOXKET YCTPAHUTh IPUYMHBI, HA
KOTOpBIE OH HE UMEET BJIUSHHUS;, IPH 3TOM OH JOJKEH ONMHUPATHCS Ha MPEASIOKEHHBIN eMy
crnoco0 yOeaIuThCsl B JOCTHXKEHUH LIEIH U I0Ka3aTh, YTO 3TOT CIOCO0 CYIIECTBYET.

7 6annoe: MHOTHE MPOOJIEMBI MOTYT OBITh PEIICHBI PA3TUIHBIMH CIIOCOOAMU;
00yJaronuiicss JOIKEeH MPOASMOHCTPUPOBATH BHICHUE PAa3HBIX CIIOCOOOB PEIICHUS TPOOIEMBI.

8 6annoe: ciocoObI pereHust MPoOJIEMbl MOTYT OBITh B3aUMOHUCKITIOYAIOIIIMMH
(abTEpHATUBHBIMU), BIUIOTH JI0 TOTO, YTO MPOEKTHI, HAIIPABJICHHBIC HA PEIICHNUE OIHON U TOU
e MpoOIeMbl, MOTYT UMETh pa3Hble eJIU. AHAJIU3 aJbTEPHATUB IPOBOAUTCS MO PA3IUUYHBIM
OCHOBAHHUAM: O0YYAIOIIUICS MOXKET MPEANIOUECTh CIOCO0 pelIeHus], HallpUMep, HauMeHee
pecypco3aTpaTHBINA WK MO3BOJISIONIMM IPUBJIEYb K TPoOieMe BHUMaHUE MHOTHX JIFOACH U T.IL.

3.IlnanupoBanme

2 0aj1a: IEHCTBUS 11O TIPOEKTY OMHUCHIBACT yKE MOCIIE 3aBEPIICHUS PaOOThI, HO TIPH
3TOM B €TI0 BBICKa3bIBAHUH ITPOCIICKHUBACTCS TOHUMAHUE TTOCIIEA0BATEILHOCTH JICHCTBUHA.

3 banna: cIUCOK NEWCTBUH TOSIBIISIETCS B PE3YJIbTATE COBMECTHOTO OOCYKICHUS
(KOHCYJIBTALIMH ), HO UX PACHOJIOKEHHUE B KOPPEKTHOH MMOCIEI0BATEILHOCTH 00yUYatonmics
JIOJI’KEH BBITIOJIHUTH CAMOCTOSITENTBHO.

5 6annoe: Ha peABIAYIIUX dTanax 0OydarOIMics padoTall C XpOHOJIOTHUECKON
MOCIIE0BATEIBHOCTRIO IIAroB, 3/1€Ch OH BHIXOJUT HA JIOTHYECKOE pa3/ieJICHUE 3a1auu Ha 1Iary;
CTUMYJIUPYEMBIH 1ejarorom, o0y4aroImuiicsi HAYMHAET HE TOJIBKO IUIAHUPOBATh Pecype
BPEMEHH, HO U BBICKa3bIBaTh NOTPEOHOCTh B MAaTEPUAIbHO-TEXHUUECKHUX, MHPOPMAIIMOHHBIX U
JPYTUX pecypcax.

6 6annoe: >TO 0O3HAYACT, YTO OOyJarONUiCcA0e3 TOMOJIHUTEIBHBIX TPOCKO PYKOBOAUTEIIS
IPOEKTa COOOIIAET O JOCTHKEHUH U Ka4eCTBE MPOMEXYTOUHBIX PE3yIbTaTOB, HAPYIICHUU
CPOKOB U T.II., IPY ATOM TOYKH TEKYILEr0 KOHTPOJISI (TPOMEKYTOUHbIE PE3YJIbTATHI)
HaMEYyaroTcs COBMECTHO C IEJarorm.

8 bannoe: 0OyJarOMUNCS CaMOCTOSTENHHO MpeJIaraeT TOYKH KOHTPOJIS
(TPOMEXXYTOUHBIE PE3yIbTAaThl) B COOTBETCTBHH CO CHEIM(PHUKON CBOETO MPOEKTA.

[Iporuo3upoBanue pe3yJbTaTOB JAeATEIbLHOCTH

2 panna: B caMbIX O0IIMX YepTax OMHCHIBACT MPOAYKT JI0 TOTO, KaK OH MOJYYEH.

3 fanna: nenasi onucaHue MpPeArnoIaraeMoro MpoayKTa, JETaTU3UPYeT HECKOIbKO
XapaKTEPUCTHK, KOTOPBIE OKAXYTCS BAXKHBIMU JUJIsl UCIIOJIB30BAHUS IPOAYKTA 10 Ha3HAYCHUIO.

5 6annoe: npoyKT MOXKET OBITH OIIEHEH KaK CAaMHUM OOYYalOIIUMCS, TaK U IPYTUMU
CyObEKTaMU; €CIIM 3TO MPOUCXOIUT, 0COOEHHO BaXKHO COTIIACOBAThH COOYUAIOLTMMCS KPUTEPHH
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OLIEHKH €ro Oyyliero mpoayKTa; Ha 3TOM 3Tarne peOEHOK OCTaHABIMBAETCS HA TeX
XapaKTepUCTUKAX MPOIYKTa, KOTOPbIE MOT'YT MOBIHUAThH Ha OLEHKY €r0 KauecTBa.

6 6annoe: COOTHOCHUT CBOU NMOTpeOHOCTH (4 Oaia) ¢ OTpeOHOCTAMH IPYTUX JIIOJICH B
MPOAYKTE, KOTOPBINA OH IJIAHUPYET MOITYUYHUTH (B TOM CiIydae, €CIM MPOYKT MOXKET
YIIOBJIETBOPUTH TOJIBKO €r0 MOTPEOHOCTH M 00YJAIOIIHIICS TO 0O0OCHOBAII, OH TaKXKE MOTyJYaeT
6 GaioB).

8 6annoe: npenmnonaracT KOMMEPUYECKYIO, COLUATIbHYIO, HAYUYHYIO U T.II. IECHHOCTh
CBOETO MPOJIYKTA U IJIAHUPYET B CAMOM OOIIIEM BHJI€ CBOM JEHCTBUS MO MPOABUKECHHUIO
IPOJAYKTa B COOTBETCTBYIOIIEH cepe (MHPOPMHUPOBAHUE, pEKIIaMa, paclpoCTpaHEHHE
00pasIoB, aKIUs U T.I1.); BMECTE C TEM, MOYET 3asBUTh 00 SKCKIIFO3MBHOCTH MJIM OYCHb Y3KOU
rpyIme noTpeduTesnel NpoayKTa - 3TO He CHUXKAET €ro OLCHKH B TOM CIIydae, €CJIM I'PaHHIIbI
MPUMEHEHHUS TPOYKTa 000CHOBAHKI (B cllydae C MJIaHUPOBAHUEM MPOABMKEHUS MTPOTYKTa
TPaHUIIBI €TO UCIIOJIb30BaHUS TOKE MOTYT OBITh YKa3aHBI).

Pabora ¢ undopmaumeit

Oo0pabdoTka nHpopmanun

OOBEKTOM OILICHKH SIBIISIETCS KOHCYJIbTAIUsl, @ OCHOBAHUEM - HAOIIOCHUE PYKOBOAUTENS
npoekTa. Hapactanue 0aaioB CBS3aHO C MOCIEIOBATEILHBIM YCIOKHEHHEM MBICITUTEIBHBIX
OTIEpAIlMi U IEUCTBH, a TAK)KE CAMOCTOSTEIFHOCTH 00yJaromuxcs. [lepBast TMHUN KpUTEpUEB
OIICHKU CBSI3aHA C KPUTUYECKUM OCMBICIIEHHEM HH(POPMAITUH.

1 6ann: y B X0/1€ KOHCYJIbTAIlUU BOCIIPOU3BOIUT MOJYYEHHYIO UM HH(OPMALIUIO.

2 panna: BuAETSAET T€ (PparMeHTHI MOTYYEHHONW HHPOPMALIUU, KOTOPBIE OKA3aJIUCh
HOBBIMH JJI1 HETO, WJIM 337]aeT BOIPOCHI Ha TOHUMAaHUE.

3 6anna: Ha3bIBaeT HECOBIAACHUS B MPEAJIOKECHHBIX IIEIaroroM CBEJCHUAX. 3a1aua
nejiarora COCTOMT B TOM, YTO CHaOIUTh 00y4aromerocst Tako nHGOpMaIueu, mpyu 3ToM
PacX0XkKICHUS MOTYT OBITH CBSI3aHBI C PA3IMYHBIMU TOYKAMHU 3PEHUS TI0 OJTHOMY U TOMY K€
BOIPOCY U T.II.

4 6annoe: obyqaronmiics "nepKuT" paMKy MpoeKTa, TO €CTh MOCTOSHHO PabOTaeT ¢
uH(popMaliel ¢ TOUKHU 3peHHUs Leel U 3a]1a4 CBOETo MPOEKTa, YCTAaHABINUBAsSI IPU 3TOM Kak
OUEBUJIHBIC CBSI3H, TAK U JIATCHTHBIC.

5 6annoe: yxaspiBaeT Ha BBIXOZSIINE U3 OOIIETO psAlia WK MPOTUBOpEYAIlle APYT APYTY
CBEJICHUS, HAIIPUMED, 33a€T BOIIPOC 00 STOM YUHUTEIIO MM COO0IIAeT eMy 00 3TOM.

6 6annoe: npuBen 00BSICHEHNE, KacaIOIIeeCs TaHHBIX (CBEACHUH ), BBIXO/ISIINX U3
o01miero psiga, HapuMep, TPUHAJICKHOCTh aBTOPOB MOHOTpad Uil K pa3HbIM HAYYHBIM [IKOJIAM
WM He0OXOIMMBbIE YCIIOBUS IPOTEKAHUS IKCIIEPUMEHTA.

7 6annog: peann3oBai Crocod pasperieHus MPOTUBOPEUHs WK TPOBEPKU
JIOCTOBEPHOCTH WH(OpMAIH, IPEITI0KEHHBIN TTearorom, iy (8 6amioB) Takoi crocod
BBIOPAH CAMOCTOSITENIbHO. DTH CIIOCOOBI MOTYT OBITh CBSI3aHBI KaK C COBEPIICHUEM JIOTHYECKUX
oriepanuii (HarmpuMep, CpaBHUTEIBHBIA aHATN3), TAK U C IKCIIEPUMEHTATLHON TIPOBEPKOM
(HammpuMep, anpoOaIys MpeI0KEHHOTo croco0a).

Bropas nuHUM KpUTEpHeB OLIEHKU CBA3aHa C YMEHHUEM /ieJIaTh BbIBO/IbI HA OCHOBE
MOJIy4eHHOH HH(popMannu.

1 6ann: cHavana NPUHIMUIHAIEHO BaKHBIM SBIIETCS YMEHHUE BOCIPON3BECTU TOTOBBIN
BBIBOJI 1 apT'YMEHTAIIUIO, 3aMMCTBOBAaHHBIC U3 U3YYCHHOTO UCTOYHUKA MH(POPMAITUH.

2 fanna: o TOM, 4TO BBIBOJ, 3aIMCTBOBAHHBII U3 HCTOYHHUKA UH(DOPMALIUH, TTOHST
00y4aromuMcsi, CBUJETEIbCTBYET TO, YTO OH CMOT IPUBECTH MPUMED, TOATBEPIKIAIOIINN BBIBOI.

3 banna: nipensiaraeT CBOIO MJICI0, OCHOBBIBASICH HA MOTy4eHHOU nHpopManmu. [To
ujeel moapa3yMeBaroTCs JII0ObIE TPEAIOKEHHS YUeHUKA, CBA3aHHbIE ¢ paOOTON HaJl MPOEKTOM,
a He Hay4yHas ujaes.

4-5 6annoe: obyyaronuiics nenaet BoIBOM (IPUCOSIUHUIICS K BBIBOY) HA OCHOBE
MOJy4eHHOM MH(OpMAaLUY U TIPUBEN XOTs Obl OJMH HOBBIM apryMeHT B €ro MOAJEPKKY. B
JTAHHOM CJIy4ae peyb UJET O CyOBEKTUBHOM HOBU3HE, TO €CTh BIIOJIHE BEPOSITHO, YTO
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NPUBEICHHBIM YYCHUKOM apryMEHT (/7151 OLIEHKH B 5 0aJIJIOB - HECKOJIBKO apTyMEHTOB) U3BECTECH
B HayKke (KyJIbType), HO B H3y4€HHOM HCTOYHHKE WH(OpMAIIUK HE TIPUBE/ICH.

6 6annog: 00yJaIOIINICS BBICTPAUBACT COBOKYITHOCTh APTYMEHTOB (3aMMCTBOBAHHBIX U3
MCTOYHUKA UH(GOPMAIIMU WM IPUBEIEHHBIX CAMOCTOSITENILHO), TOITBEPKIAIOLINX BHIBOJI B
COOCTBEHHO JIOTHKE, HAIIPUMEp, BHICTPAUBasi CBOI0 COOCTBEHHYIO MOCIEI0BATEIbHOCTD
J0Ka3aTeNbCTBA WJIH JI0Ka3bIBasi OT IPOTUBHOTO.

7 6annog: oOydaloOUIMiics C/Ieall BBIBOJI HA OCHOBE KPUTUUYECKOTO aHAIM3a Pa3HbIX
TOYEK 3PEHHUS WIH COMOCTaBJICHUSI MEPBUYHON HHPOPMAIUU (TO €CTh CAMOCTOSITEIILHO
MOJIYYECHHBIX MJIM HEOOpaOOTaHHBIX PE3yIbTATOB OMPOCOB, SKCIIEPUMEHTOB U T.I1.) U BTOPHYHON
nHpopmanuu.

8 6annoe: monTBEPMI CBOM BBIBOJI COOCTBEHHOM apryMeHTaluel MM CaMOCTOSITEIHHO
MOJIyY€HHBIMU JJAHHBIMHU.

KommyHnkanus

YcTHas npe3eHTaANUA

OOBEKTOM OLIEHKH SBJISIETCS MPE3eHTALNS POeKTa (ITyOJIUYHOE BBICTYIICHHE
y4auierocsi), OCHOBaHUEM — PE3yJIbTAaThl HAOIIOIEHUS PYKOBOAUTENS MPOEKTA.

Momnonozuueckasn peusp

Jl1s Bcex ypoBHEW 00s3aTeNIbHBIM SIBIISIETCS COOJIOZICHIE HOPM PYCCKOT'O SI3bIKA B
MOHOJIOTHYECKOHN PEYH.

1 6ann: 0OyJarOIMUIACS C TIOMOIIBIO YUUTEIIS 3apaHEe COCTABIISET TEKCT CBOETO
BBICTYIIJICHUS, BO BpeMs IIPE3CHTAIMK 00palaeTcs K Hemy.

2 fanna: o0y4aIOMUNICS MPEIBAPUTEIHHO C IIOMOIIIBIO TIeJJarora COCTABIISACT IJIaH
BBICTYIIJICHUS, KOTOPBIM IOJIb3YETCS B MOMEHT ITPE3CHTAIUH.

3 banna: 00y4arOMUNECS CAMOCTOSTEIHFHO TOTOBUT BBICTYIIJICHUE.

4-8 6annoe: Gopma myOIMYHOTO BBICTYIUICHUS TPEATIONIATAET, YTO BHICTYIAIOLIHA
UCIIOJIb3YET Pa3IUYHbIC CPEACTBA BO3/ICHCTBUS HA AyAUTOPHIO.

4 6anna: B MOHOIIOTE WCTIONB3YET TSI BBIJICIICHUS CMBICTIOBBIX OJIOKOB CBOETO
BBICTYIUICHUSI BepOaIbHbIE CpeCTBA (HampuMep, 0OpallleHue K ayJJUTOPUN) WU Tay3bl U
WHTOHHUPOBAHHUE.

5 6annoe: 10O UCTIONB30BAI )KECTUKYIISIHIO, INOO MOATOTOBICHHBIE HATJISIIHbIE
MaTepuaibl, TP ’TOM UHUIIMATHBA UCIIOJIb30BAHUS UX UCXOJIUT OT PYKOBOJUTEINSI MPOCKTA.

6 6annee: caMOCTOSITENLHO MOATOTOBUII HATJISAHBIE MaTEepPHAIIbI JIJIsl PE3eHTALUN WIH
UCIIOJIb30BaJl HeBepOaJlbHbIE CPE/ICTBA.

7 6annoe: peaan3oBall JOTUYECKUE WU PUTOPUUYECKUE TIPUEMBI, TPEITIOKEHHbBIE
Ie1aroroM, HapuMmep, MPOBeICHHE aHAJIOTHH, T0Ka3aTelbCTBA OT MPOTUBHOTO, CBEICHUE K
abcyply WK pUTOPUYECKHE BOTIPOCHI, BOCKJIULIAHUS, OOpaIlEHUSI.

8 6annoe: obyyarouMiics caMOCTOSATENIFHO PEATH30BaJ JIOTHUYECKUE UITH PUTOPUUYECKHE
MPUEMBI.

OTBeTBI HA BONIPOCHI

Bo-nepBbIX, Ipu OIIEHKE YYUTHIBAETCS, HA BOIIPOCHI KAKOTO THUIIA peOEHOK CyMen
OTBETUTH. Bo Bpems npe3eHTanuu npoekTa BOIpockl HEOOXOIMMOT0 THIIa MOT'YT HE TIPO3BYUaTh,
TOTJa, YTOOBI HE JIMIIATh 00YYaIOUIerocsi Kak BO3MOKHOCTH MPOJAEMOHCTPUPOBATH YMEHHE, TaK
¥ COOTBETCTBYIOIIETO Oaslia, meJarory cieayer 3a1aTh BOIPOC CAaMOMY.

Bo-BTOpBIX, yUUTHIBAETCS COJEpKAaHUE OTBETA U CTENIEHb apTyMEHTUPOBAHHOCTH.

1 6ann: B OTBET HA YTOYHSIOMIMN BONIPOC MOBTOPSIET (PparMeHT CBOETO BHICTYILICHHUS,
IIPU 3TOM OH MOXET 00pamiaTbcs 3a MOMCKOM OTBETa K MOJATOTOBICHHOMY TEKCTY.

2 panna: npu OTBETE HA YTOUYHSIOIIMI BOIIPOC MPUBOAUT JOTOIHUTEIBHYIO
uH(pOpMaIIKIO, TOTYYEHHYIO B X0/1€ pa0OTHI HaJl MPOEKTOM, HO HE MPO3BYYABIIYIO B
BBICTYIUICHUHU.

3 6anna: obyvaroniemMycs 3aJJaeTcsi BOIPOC HA TOHUMaHUE, B OTBETE OH JI00
pacKkpbIBaeT 3HaYeHHUE TEPMHUHOB, TUOO MOBTOPSIET (ParMEHT BBICTYIUICHHUS, B KOTOPOM
PacKpBIBAIOTCS IPUYUHHO-CIIEICTBEHHBIE CBSI3U.
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4 6anna: npu OTBETE HA BOMPOC HA TOHUMAHUE N1aeT OOBSICHEHHUS WU JOMOJHUTEIBHYIO
uH(pOpMaIIKIO, HE MPO3BYUYABIIYIO B BBICTYIJICHUU.

5-6 6annoe: Botipoc, 3aJaHHBIN B Pa3BUTHE TEMBI, HALIEJIEH HA NIOJy4YEHUE
MPUHLIMITHAIBLHO HOBOW MH(OpMaLIUU, TTOITOMY JIJIsl TOJTy4YeHHs 5 6alljIoB JOCTaTOYHO
OJTHOCJIOKHOTO OTBETA MO CYIIECTBY BOIpoca, sl 6 6ayuioB Tpedyercst pa3BepHYTHIH OTBET 110
CYIIECTBY BOIIpOCa.

7 6annoe: NOIycKaeTcsl, YTO IPU OTBETE Ha BOIIPOC, 3aJaHHBII Ha JUCKPEIUTAIIUIO €r0o
MO3UIUH, 00YJaIOIUNiCS MOKET YTOUHUTh CBOE IIOHUMAaHUE BOIIPOCA, €CIIM ATO HEOOX0JUMO;
IIpY OTBETE OH 00paIaeTcs K CBOEMY OIBITY WM aBTOPUTETY (MHEHUIO HKCIIEpPTa M0 JaHHOMY
BOMPOCY U T.I1.) WK alleJTTUPYET K OObEKTUBHBIM JaHHBIM (JIaHHBIM CTaTUCTUKHU, IPU3HAHHON
TEOpUU U T.I1.).

8 6annoe: cBOE OTHOIIIEHNE K BOMPOCY 00YUYAIOMIUICS MOYKET BhICKa3aTh KaK (hOpMaIbHO
(HampuMep, T00JIaroAAPUTH 32 BONIPOC, IPOKOMMEHTUPOBATH €T0), TaK U COAEPIKATENBHO (C
KaKO# MO3UIMHI 3aJ1aH BOIIPOC, C KAKOH IIENIBIO | T.I1.), B JTIOOOM cllydae, He0OX0 MO, YTOOBI
P OTBETE YUCHUK MPUBET HOBBIC apTYMEHTHI.

B onenke pe3yabrara npoekra (HCCiae10BaHNsI) YUUTHIBAETCSH:

1) yuacmue 6 npoexmuposanuu (ucciredoganuu): aKTHBHOCTh KaXKJIOTO YYaCTHUKA B COOTBETCTBUU

2)

3)

C €ro BO3MOXXHOCTSIMH; COBMECTHBIH XapaKTep MPUHUMACMbIX PEIICHNH; B3aUMHAasl MOJIEPKKA
YYaCTHUKOB NPOEKTa; YMEHHE OTBEYaTh OIIMOHEHTAM; YMEHHUE JeJlaTh BBIOOD U OCMBICISTH
IIOCJIC/ICTBHSI 3TOTO BEIOOpPA, pe3yabTaThl COOCTBEHHOM AEATEILHOCTH;

8bINOIHEHUe npoekma (ucciedosanus). 00beM OCBOGHHOW HWH(POpPMALUK; ee MPUMEHEHHUE IS
JOCTHYKECHUS TIOCTABICHHOM 11eJn;

Makce MO2ym OYeHuBamuvCs: KOPPEKTHOCTh IPUMEHSAEMBIX METOJOB MCCIICIOBAHUS U METOI0B
IPE/ICTaBICHUS PE3YJIbTATOB; TTyOWHA MPOHUKHOBEHHS B MPOOJIEMY, NPUBJICUCHUE 3HAHUHN 13
Opyrux obiacreil; acTeTrka 0POPMIICHHS TPOEKTa (MCCISIOBAHMS).

Ipunoocenue 1
Tect (BBOAHAS TUATHOCTUKA).
OueHka pe3yJIbTaTOB:
BbICOKHI YPOBEHb 0CBOEHMSI — TPABWJIBHO OTBETHJIM Ha 11 — 8 BompocoB
CpeIHMii YPOBEHb OCBOCHHUS - IPABUIILHO OTBETHIIM Ha 7 — 5 BOIIPOCOB
HU3KHUI YPOBEHb 0CBOEHMSI - MEHbBIIIE 5 BOIIPOCOB

NHcTpyKIus K BBINOJHEHHIO TECTOB:

- BHUMAaTEJIbHO NPOYHTANHTE NMPEII0KeHH.

-Ilon0epure He0OX0AUMBIE CJI0BA K TEM MeCTaM, I/ie OHM MPOIYIIeHbI.

- [Toa cooTBETCTBYIOIIMMH HOMEPAMH B TETPAJAU 3aNUIINTE TOJBKO TO, YTO NPOIYIIEHO.

1. Paznuuns Mexay >KMBOM M HEKMBOW NMTPUPOIOM BO3HUKAIOT HA ... YPOBHE.

2. B cocTaB rOpMOHOB LLIHTOBHI[HOﬁ JKCJIC3bI BXOAUT MUKPOIJICMCHT ....

3. Monekysna reMorsioonHa COAEPKUT HOHHI . ...

4. GOPMEHHBIE FTEMEHTBI KPOBH.....ccruveeeereernnrennns

5. Ilpy MOJIHOM OKHUCJIEHUHU | T. JIMNHUAOB BBIACISIETCS ... SHEPTHUM.

6.TUIBI KPOBEHOCHBIX COCYIOB. ...ceeruvreerereeernreeennnn

7. MoHOMEpaMu HYKJIEMHOBBIX KUCIIOT SABJISIOTCH ....
8. BGJIKI/I, BJIMAIOIIUEC HA CKOPOCTH 6I/IOXI/IMI/I‘IGCKI/IX IMPOLCCCOB B KJIICTKC, HA3bIBAKOTCA . ...
9. CTpyKTYpHBIH MTOJIUCaXapu/l PaCTEHUH . ...
10. Pe3epBHBII monMMcaxapyl >KUBOTHBIX U TPUOOB ...
11. Bmecto TumuHa B coctaB HykieoTu10B PHK BxoauT azotucroe ocHOBaHUE ....
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IIpakTnyeckue padboTbl NMPOBOAUMBIE HA 3aHATHSAX.
Ilenu:
- 3auHTepecoBaTh OOYYAIOIIUXCS TMPEIMETaMH E€CTECTBEHHO-HAyYHOrO LHMKJIA: OHOJIOTHEH,
aHaTOMHEH, PU3UOTIOTHEN, SKOIOTHUEH.
- Hayuuts HabmionaTh, U3MEPATH, IKCIEPUMEHTUPOBATH, IPOBOJAUTH MOHUTOPUHT U T..
- ChopMupoBaTh y 00yJaronuxcs TBOPYECKHUE 1 KOMMYHUKATHBHBIE CIIOCOOHOCTH.
- Hayuutp monbp3oBarbes HUPPOBBIMH J1a00paTOPUSMU MPU MPOBEACHUU SKCIEPUMEHTOB U
PaKTUYECKUX padoT.
- Hayuarcs npuMeHATh TEOPETUYECKUE 3HAHUS HA PAKTUKE, IPOBOIUTH ONBITHI U
IKCIEPUMEHTHI.
Ilpunosxcenue 2
TaliHbI MOJIEKYJIAAPHON 0MOJIOTHH.

Keiicol no monekynapnoii ouonozuu

Keiic «MckyccTBeHHbIE MEMOpPaHbI».
Jis wm3ydeHus cocTaBa M CBOMCTB OHONOTMYECKHX MEMOpaH, a Takxke J[Jii MHOTHX
MPAKTUYECKUX 3a/1a4, He0OXOIUMBI MOJIENIbHbIE MeMOpaHbl. JlaBaliTe HEMHOTO
yriryoumcs B 3Ty Temy. Jlist aToro pasnenumMcst Ha Tpu Mukporpymnisl. HazoBem ux
«JIummocomery, «Yepubie MeMOpaHbl» U «JIumuaHbIE HAHOTPYOKHM». 3araJioyHoO, HE TakK Jin?
Kasxoii rpymme nmpeacTouT mpoBeCcTH MOUCK WH(OPMAIIUU U BBISICHUTS:
Urto o3HauaeT Ha3BaHUE Balle TPYIIBI B MUPE MOJIEIbHBIX MeMOpaH?
Kak rpadguuecku BBIMISIUT Ballla MOJENb C Y4eTOM aM(PU(PHUIBHBIX CBOHCTB (oCchHOIUIUIHOMN
MOJIEKYJIbI?
CyliecTByIOT JId  pa3HOBUAHOCTH Bamledl MoOJAENbHOW cuCTeMbl? MBI MOXeM HX
knaccuduiuponats? Ipenioxure HECKOIbKO BApUAHTOB KiIacCU(UKAIIHH.
Kakumu MeTogaMu mosy4aroT Takyro MOZenb? 37iech MONpoury HoApoOHOCTH: KaKue IpUuOOphI 1
peakTuBbI MOTPeOYOTCsI? MOXKHO JIM MPOBECTH OMBIT B JOMAIIHUX YCIOBHIX?
KakoBel pocToMHCTBa M oOrpaHMyeHusi Bamed wmogenu? B deM OHa COOTBETCTBYET
O6uomemOpanaMm, a B 4eMm ycrynaer? EcCTh 1M BO3MOXHOCTH TOATSHYTH MOJENb OJIIKE K
IPUPOIHBIM CHCTEMAM, ITPEO0JIEB OTPAHUYEHHUS.
O6nactn mpuMeHeHHsI TaHHOW Mojaenu. Uto oTpakaer moxaenb? e ee MOKHO NMPUMEHATH C
IIPAKTUYECKON TOUKU 3pEHUS?
[IpencraBbTe, 4TO BBl pa3pabOTUMK yCTPOMCTBA HA OCHOBE TakoW mojaenu. Pacckaxure o HeM:
JUISL 4ero MPUMEHSETCA, KOMY MPUTOJIUTCA, B YeM IPEUMYIECTBa Iepej aHajJoraMu, B 4eM
Henoctatku? IloAroToBbTEe Mpe3eHTAUIO M TIpeAcTaBbTe ee. [loguckyTupyite ¢ KoJuleraMu U3
JOPYTHUX TPYII 00 HUX MOJENSIX U YCTPOHUCTBAX

Keiic «I'eHeTHYecKkuil macnopT»

PasButne texHomoruii cexBeHupoBanus JHK oTkpepiBaeT yHHMKanbHBIE BO3MOXKHOCTH!
[TpencraBpTe cebe, Mbl MOXEM y3HATh MPENPACHOI0KEHHOCTh UHIMBUIYyyMa K 3a00J€BaHUSAM
3aJI0T0 710 TOro Kak oHM nposBsaTcs! 3aopoBo? Okazanock He Bceraa... JlaBaiite yriyOumcs B
3Ty mpobiemy. Pasgenumcs Ha Mukporpynmbl HazoBeM uXx «TexHomormy», «Bpaum» u
«[IpaBoBeas». [IpoBeanTe mouck nHGOpMaIy.
«TexHomorm» BBISICHAT, KaK COCTaBISAIOT TeHeTudeckuid mnacnopT. Kakxoe obOopynoBanue
HeoOxoaumo? Pacxonubie marepuansl? CKOIBKO 3TO CTOUT?
«Bpaun» BBISICHAT, KakWe BUJbI T€HETHYECKHX NacmopToB OwmBaroT. s kakux 1eneir? Uto
JIeJIaTh C 3TUMHU JaHHBIMU Bpauy? A KpoMme Bpaya, KOMY IPUTOJUTCS TAKOW acnopT?
«IIpaBoBenbl» NOMHTEPECYIOTCS, KAK PErJIAMEHTUPYETCS HCIOJIb30BAaHUE TI'E€HETHUYECKHX
JaHHbIX. KoMy MOXHO, a KOMY HEJIb3sl IPEIbABISATh T€HETHUYECKUN mnacrnopTt? YeM pUCKYIOT
o0Janareny reHeTHYecKoro nacrnopra?
[losnydyeHHble naHHBIE NPEACTaBbTE B BUJIE INpe3eHTauuu. [loauckyTupyere ¢ KoJuleraMu M3

JIPYTUX TPYIIIL.
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Keiic «Moe uMs1 B MOUX reHax!»

OTKpBITHE TEHETWYECKOTO KOJAa OJHO M3 TJaBHBIX Hay4dHbIX coObiTmit XX Beka! W Bot
HEOXHJIAHHOCTH — Ipynna y4eHbix u3 Microsoft Research, Twist Bioscience n Bammnrronckoro
YHUBEPCUTETA YCTAHOBUJIA HOBBIM PEKOP]T B 3alKMCH U XpaHeHuu uHpopmaruu Ha 1ensax JJHK.
VYueHble 3aKOIUPOBAIA 3AIIMCh >KMBOIO MCIOJHEHUS KYyJbTOBBIX Komnoszumud Tutu Maiinca
JIIoBuca u Smoke on the Water Deep Purple ¢ dectuBans Montreux Jazz Festival, a 3arem
BocripousBend ux co 100%-ii TOYHOCTBIO. YHHUKAJIBHOCTH COOBITHSL B TOM, YTO (DU3MUYECKHIA
JHK-HOoCcuTENP pa3MepoM MEHbIIE TECYMHKH BIEPBbIC MCHOJB30BAJICS JUJII XPAHECHUS
apxuBHoro ooOpasua (https://news.microsoft.com/ru- ru/muzy-ka-v-genah-microsoft-zapisala-
deep-purple-na-dnk/ ). HaBepHoe, MOXHO 3aKOAMPOBATH TEKCT B BHUJIE TMOCIEAOBATEIHHOCTH
HYKJICOTHIOB... [Ipemioxute cBOIO cucteMy muU(POBaHUS CIOB B BUAE MOCIEAOBATEIHLHOCTH
vykiaeoruioB JIHK u mpopemoHcTpupyiite e€ paboTy Ha mpuMepe COOCTBEHHOTO WMEHH,
3alucaB €ro B BHJIE MOCIEIOBATEIbHOCTH HYKIJICOTUIOB. IIpennoxure anroputm mnepeBoja c
pycckoro na JIHK. Hayunre koster u3 jpyrux rpymnn pacumgppossBate Bamm JIHK-
cooOmmenus. PazpaboTaiite mpuHIUIBI (YHKIIMOHUPOBAHUS YCTPONCTB ISl XpaHEHUSI TEKCTOB
Ha ocHoBe JIHK.

Ipunoowcenue 3

Keiic «MoanuunpoBaHHbIii APYr».

2.2. OnucaHue CUTyalUH.

OmuH w3 coptoB TpaHcreHHoro kaptodems «Hbpromudy», MOTydeHHOTO KOMITAaHUEH
«MoHcaHTO», OBUT 3aKyIUIeH JUIsl MPOU3BOACTBA Kpaxmana komnanueir «MMy. TlomydeHHbIH
MoIU(UIIMPOBaHHBIA KpaxMmall ObUI HpPOAAaH 3aTeéM MOJOYHOMY KoMOuHaTy «JleHmom» amns
UCIIOJIb30BAaHUS €r0 B MPOU3BOJICTBE HOBBIX HOTYpTOB, OJTHAKO B HAKJIAJHOM yMallYMBAJIOCh O
IIPOUCXO0KICHUH UCXOAHOTO MaTepuara.

Moo4HbIi KOMOMHAT B ’TOT MOMEHT TOTOBUJICS K BBIITYCKY IO COBPEMEHHOU TEeXHOJIOTUH
HOBOU cepun HorypToB «JIeTHss1 cka3ka». JleHb mpeseHTanuu ObuT y)ke HazHadeH. OKuanoch,
YTO B 3TOT JIeHb KOMOHMHAT TIOCETSAT TOPOACKHE YHHOBHHKHU BO TJIaBe ¢ rybepHatopoMm A. A.
CeprueHko, HMHOCTpaHHbIE TOCTH U TPOCTbIE TOpOKaHe, 4YTO OyIeT CcHnocoOCTBOBAThH
(GOPMUPOBAHUIO MUMHJKA TPEATNPHUATUS U TPOJBIKEHUIO HOBOW MPOIYKIUU TPEANPUATHS HA
BHYTPEHHEM M BHEIIHMX PBIHKAaX, & TAK)K€ MPUBJIICYCHUIO MHOCTPAHHBIX MHBeCTHIMH. [loaTOMy
MPOBEJICHUS MPE3CHTAIIUU SBJISUIOCH OYCHDb BAXKHBIM COOBITUEM JIJISI TIPEIIPUSITHS.

3a Hemenmro 0 mMpe3eHTaluu oauH w3 pabounx <«Jleamona» VYBapoB KoHcTanTHH
HuxonaeBud npeaiouil CBOEMY JAUPEKTOPY MPOBECTH IKCIEPTU3Y HorypTa «JIeTHss ckazkay,
YTOOBl TPEICTaBUTh cepTU(UKAT KadecTBa HOBOW mpoAykuuu. Tak kak y YBapoBa Obuin
JUYHBIE CBS3U C COTpyOHUKaMu MHCTUTyTa muTaHuss PAMenH (tam paboranu nBa ero apyra
JeTCTBa), OH Moo0elan IpoBeJeHe OLIEHKH B HauKpaTydaiiine cpoku. [IupekTop c TperneroM
KAl pe3yabTaToB aHanu3a. KoHeuHo, Kak J000MYy MpeINpUHUMATEII0, €My HE YYKIbl ObLIN
CJIOBa ONMaceHHe, PHUCK, COMHEHHe, OJHAKO 37ech OH Obul yBepeH Ha 90% B ycmexe
npecTosimiei kammnanuu. KakoBo ke ObLIO ero yIuBIEHUE, KOTJa OH IPOYHUTAN B 3aKIFOUECHUH O
KauecTBe Horypra «JIeTHssi cka3zka» O TOM, YTO B 3TOM HOTypTe€ OOHApYy»XeH T'eHETHYCCKH
MOIU(DUIIMPOBAHHBIN KpaxMan (T€HETUYEeCKH MOAU(PUIIMPOBAHHBIA KOMIIOHEHT COCTABIISLI
1,1%).

JlupekTop ObUT XOpOIIO OCBEIOMIICH O COBPEMEHHBIX JTOCTIIKEHUSX TEHHOW MHXKEHEPHH,
npobaemMax OMO0E30MacHOCTH W MMEIOMIEHCS 3aKOHOJATeNbHOW 0aze B JaHHOW 00JacTH, HO
TaK)XK€ OH MPEKPACHO MOHUMAJ, YTO TaKWe Pe3yJabTaThl aHaIU3a €ro HOBOW MPOJIYKIUU MOTYT
HEraTUBHO IOBIUATHh Ha JaJbHEHIIEE MPOJBMKEHHE HE TOJBKO 3TOr0 MPOAYKTa, HO U BCE
OPONYKUUHU TPEANPUATUSA, TaK KaK y4eHble 1O CUX €lle HE MPUIUIM K €IMHOMY MHEHHIO
OTHOCUTEIIbHO BJIMSIHUS TEHETHMYECKH MOAU(PUIMPOBAHHBIX KOMIIOHEHTOB Ha OpraHHU3M
YelloBeKa, OOIIECTBEHHOE MHEHHME SBHO CKJIOHSETCS HE B IIOJIb3y WX HCIIOJIIb30BaHUS B
MPOJIYKTaX MUTAHUS.

Pabounii YBapoB, HeCMOTpsT Ha CBOM J0OpbIE OTHOLICHHS C ydyeHbIMH U3 MHcTuTyTa
NUTaHMUs, ObUT HEKOMIIETEHTEH B JIaHHOM BOINPOCE M HMCKPEHHE YAMBISUICS 03a00YE€HHOCTU
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cBoero 1meda. 3aMeTUB 3TO, IUPEKTOP MPHHSI OKOHYATENBHOE pEIICHHE: OH IMOMPOCUI
COTPYAHUKOB MHCTUTyTa nuraHuss 4epe3 KoncrantnHa HwukonaeBnua o0 coxpaHeHUH
KOH(pHIESHIIMATBHOCTH (00a COTpyAHMKA, Oyayuyd HPABCTBEHHBIMH JIIOJIbMH, HEraTUBHO
OTHECJINCh K TaKOro pojia MpockOe, HO U3-3a YBaXKEHUS K APYry COIJIACHIIMCH), @ YTO Kacaercs
ATUKETOK, TO PELINJI HUYErO HE MEHATh B ONMCAHUU COCTaBa MOTYpTOB cepuM «JIeTHss cka3zka»
Y OCTaBUTh BCE HA MPEKHUX MECTAX.

[Ipoananu3upyiTe ONMUCAHHYIO CUTYaLUIO. BBIIBUTE MOMEHTHI, KOIIa IEUCTBYIOIINE JIMLA
MPECTYMAOT 3aKOH W MOPAJbHBIE NPHHIUIBL. ApryMeHTHpyiTe cBOMl oTBeT. Kak Obl Bol
NOCTYIWJINA Ha MecTe qupekTopa «Jlenmomnay? Kakue Obl BHECIM U3MEHEHHUS B paboTy

HNudopmManuoHHbIN MaTepHuaJ IJisl pellieH|s Keica

[locnennue nBa JecATWIIETHA  XapaKTEPU3YIOTCS — BBIJAIOLIMMUCS — JTOCTHXKEHUSIMU
OMOTEXHOJIOTHH, B YaCTHOCTH IO KOHCTPYMPOBAHMIO TPAHCTEHHBIX pacTreHuil. Kak u Bcskoe
HOBOE€ JOCTHKEHUE YEJIOBEUECTBA, TPAHCI'CHHBIE PACTEHMs NPUBHOCAT B HAIly XXU3Hb, Kak
N0JIb3y, TaK W OIpPEJIEIEHHbIE ONAaCeHHs] BO3MOXKHBIX HETaTHUBHBIX IOCIEACTBUI OIS OKpY-
YKaroLIeH cpesibl U 310pOBbs YEIIOBEKA.

[TpenMyIiecTBa TPAHCTEHHBIX PACTEHUM:

1) ycroiumBOCTP K MECTHUIMIAM, HHCEKTUIHMJAM, BpEAMTEISIM, OOJEe3HSIM -
o0ecreynBaeTcsl CHIDKEHHE TIOTeph CEJIbXO3MPOAYKLIMU MpPU BHIPAIIMBAHUHU, XPAHEHUH H
yJIy4IIEeHUU KauecTBa,

2) co3maroTcsl NPOAYKTHI C YJIYUHNIEHHOW WM M3MEHEHHOW IHIIEBOM LIEHHOCTHIO, YC-
TOWYMBBIX K BO3ICHCTBUIO KIMMAaTHYECKMX (DaKTOPOB, HMMEIOUIMX YIy4IlIEHHbIE BKYCOBBIE
KauyecTBa.

OnaceHys y4CHBIX:

1) Hanmnyne BO MHOTMX TeHETHYeCKHM MoauduuupoBaHHbIX npoaykrtax (I'MII) renos
YCTOMUMBOCTU K aHTUOMOTHKaM. CUMTAlOT, 4TO 3TH TE€Hbl MOTYT IE€pPEAaBaThCs B JKEIYJAKE
YeJloBeKa HJOTCHHOH (h1ope, B TOM YHCiIe M NAaTOreHHOM, B pe3yJibTaTe Yero OHa Mpuodperaer
YCTOMUMBOCTh K JaHHOMY AaHTHOMOTHKY. B Hacrosiee Bpemsi pa3pabaTbhIBalOTCS HOBBIE
MI0JIXO/1bI, KOTOPBIE HCKIIIOYAIOT IPUMEHEHHE MAapKEPHBIX T€HOB YCTOWYMBOCTH K aHTUOMOTHKAM
Ha JIpyrue, 0e30MacHble AJIs YeI0BeKa.

2) BO3MOXHOCTb NMPOSBICHUS Y MOTPEOUTENICH aJUIEPTUUYECKUX PEaKIfii, KOTOpPbIE MOTYT
IPOSIBIATBCA B BUJE CEHHOM JIMXOPAAKH, OpPOHXMAJIbHOM acCTMbl, KpanmMBHMLBI U Jp. B
HACTOALLEE BpeMs NPOBOAMUTCA IPEIBAPUTEIBHOE BBISBICHUE AJUIEPIMUECKUX CBOWCTB
OpraHu3Ma - UICTOYHHKA I'€Ha.

3) WCTOYHMKM TE€HOB 4YacTO SIBJISIOTCSI MMUKPOOPraHM3MaMH, a caM IIPOLECC OCYIECT-
BIISIETCS TIOCPEICTBOM MMaTOT€HHBIX OaKTepUi, 0COOECHHO arpoOaKTEpHid.

4) CooOmieHust 0 HEOJIaronmpUsATHOM BO3JECHCTBHM TPAHCTCHHBIX PACTEHUM, COIEpIKaIIUX
reH uwHceKTHHuaHOcTH OT Oamwin (Bacillus thuringiensis), Ha mnuIIeBapeHHE >XUBOTHBIX,
[10/IaBJICHNE UMMYHHUTETA U APYTHUE PACCTPONCTBA.

5) I'MII HenaBHO Havaaud HWCIOJIB30BATh B TMHIIY, IMOATOMY emie Maio (GakToB 00 OT-
JAJICHHBIX TocneAcTBUsAX notpednenus 'MII Ha 310poBbe eTel, KOTOPOE MOKET MPOSBUTHCS
4yepe3 HECKOIBKO JIET.

6) M3Bectusiii yuenslit ¢ap Iloa Hepe cuutaer, uro "nedexts" JJHK moryt crath onHOM
U3 IPUYMH JUCKPUMHUHALMU OOILECTBA, TaK KaKk MpUMEpHO uepe3 20 J1eT NOSABUTCS BO3MOXKHOCTD
BBISICHUTBH TOJIHBIM HA0OP F€HOB y KaX/10r0 HOBOPOXKAECHHOT0. JTO, KOHEYHO, "+", Tak KaK J0IH
Oynyr BecTH OoJyiee 3A0pOBBIM 00Opa3 >KWM3HM, HO M "-": MpU MOCTyIUICHHMH Ha paboTy
NpEANOYTUTENbHBl OyayT mroau 6e3 aedekroB. B ciyuae pacmmdpoBke reHo-mMa B 4aCTHOM
HOpsiIKE, T. €. TEMH, KTO MOET (PMHAHCOBO 3TO cebe MO3BOJMUTH, BOSHUKHET I'€HETUYECKU
HU3IIHAN KJ1acc.

B Hacrosiee BpeMs U3ydyeHMEM M UCIBITAHHUEM I'€HETHYeCKH MoauduuupoBaHHbIX (I'M)
pacTeHuil 3aHMMAIOTCS COTHH KOMMEpPYECKHX ()UPM BO BCEM MHPE C COBOKYIHBIM JI0XOJ0M
6osee 100 mupa. 1OUTApOB B TO/I.
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OpHOoM W3 BEAYIIMX MHPOBBIX KOMMAHWK siBIsieTcss kommaHus «Moncanto» (CILLIA),
obpazoBarHas B 1901 roxy. C mHavama 80-x romoB y4yeHble KOMITAaHMHM DPabOTalOT HaA TIO-
Jy4eHUEM TPaHCTCHHBIX PACTeHHH (TepBble TPAaHCTEHHBIE pacTeHUs ObUIM co3manbl B CIIIA,
I'epmannn u benerum B 1983 romy). OmHMM W3 HOBBIX pacTeHH KoMmmaHuu «MOHCAHTOY
sisiercss  kaprodenb «Hpromud», KOTOphII HE TOBpPEXKIACTCS KOJOPAJACKUM KYKOM.
Tpancrennslii kaprodenb pa3pemieH s BbipaniuBanus u npuMeHeHus B numy B CIIA,
Kanane, Mekcuke, Sinonun, Pymeiaun. [IBa copra kaprodens «Hpromud» npoxoasaT UCIBITaHHS
B Poccun i monyueHusi paspelieHHs Ha BbIpallMBaHHE B COOTBETCTBUU C TpPeOOBaHUSMU
POCCHUICKHX 3aKOHOB.

Bce numieBbie mpoayKThl, BIEpBbIE pa3padaThiBacéMble U BHEAPsSEMbIE B MPOU3BOACTBO, a
TaK)Xe BIEPBbIE BBO3MMbBIE HAa TeppUTOpUI0 Poccum moasnexaT rocy1apCTBEHHOM pEerucTpalui,
KJIFOYEBBIM 3TanoM Kotopor mist ['MII sBisiercss npoBeneHHE KOMIUIEKCHOM CaHUTAapHO-
AMUIAEMHUOJIOTMYECKON dKenepTussl. besonmacnocts I'MII, nocTynarmmux Ha pOCCUMCKUNA PBIHOK
ofOecrieunBatOT 4 HayuyHbIX IIEHTpA: MHCTUTYT NHUTAHUS U WHCTUTYT BAKUWH U CBHIBOPOTOK
PAMenH, wnayunsii nentp «buonnxenepus» PAH u MockoBckuil rocyaapCTBEHHBIN
UHCTUTYTT NPUKIATHOW OnoTexHojoruu. KoHTponab 3a NMUIIEBBIMU MPOIYKTaMH, MOCTYIUB-
IMMU Ha IPUJIABKK Mara3uHoB, ocyiecTsisaeT ['occananuananzop.

B Poccum u crtpanax EC BBeaeHa oOsi3aTenbHas MapKUPOBKA: MPU COJCPKAHUHU B
npoaykTax nuranus 6onee 0,9% I'M KOMITOHEHTOB HEOOXOAUMO YKA3bIBaTh UX HAINYHE.

I'noccapwuii.

Aepobaxmepuu - TOYBEHHbIE OaKTEpUW, TMPUPOAHBIE TEHHbIE MHXEHEPHl. YMEIOT
BCTpamBaTh CBOM T'€HBI B T'€HOM JIBYIOJBHBIX PAcCTCHHU. YdeHbIe "oOMaHBIBAIOT' OaKTepHIo,
3aMeHsis YacTh €€ T€HOB Ha T€, KOTOPHIE XOTAT BBECTH B PACTCHHE.

baxmepuu Bacillus thuringiensis mupoKo pacpoCTpaHEHbl B MPUPOJIC U BBHIPAOATHIBAIOT
KPUCTAILJIBI OETKOBOTO TOKCHHA MTPOTUB HACEKOMBIX.

Mapxepnwiii _(cenekmugnblil} 2eu - TeH, 0Oylarogaps KOTOPOMY OTOUpPAOT TpaHChOp-
MHUPOBAHHBIE SKCIIJIAHTHI.

TpaHceennvle (cenemuyecku MoOUDUUUPOBAHHble) pacmeHus - PAaCTeHUs] ¢ U3MEHEHHOU
HACJICICTBEHHOCTHIO, BBI3BAHHOW BKJIIOUEHHEM B HMX T'E€HOM YYXXEPOIHBIX T€HOB U3 JIFOOBIX
OpPraHU3MOB C ITOMOIIBIO0 TeHHO-MH)KEHEPHBIX METO/I0B.

Tpanceenes (mpanceeno3) - 3TO LieJIEHANPABIECHHBIN IIEPEHOC TEHOB OT OJHUX OPraHU3MOB
K japyruM. IIpy KOHCTpyMpOBaHUM TPAHCTEHHBIX PACTEHMH TOCPEIHUKAMH SIBISIOTCS
MUKPOOPTaHU3MEI, & TAK)KE OHH MOTYT OBITh, Ha PSIy C PACTEHUSMU U KUBOTHBIMH, JOHOPAMHU
"Mmose3HpIX" TeHOB.

IJKchianm - KyCOUYeK TKAHM PACTeHHS, KYJIbTUBUPYEMOIO B CTEPUJIBHBIX YCIOBUSX IS
MOCJEAYIOUIEN pereHepaln.

AJropuT™M padoThl rpyninsl 10 pelieHNIo Keiica.

«Mooughuyuposannstii «opy».

[Tocne 3HAaKOMCTBa 0OYYAOIIUXCS C MPEAOCTABICHHBIMU (DaKTaMU HAYMHACTCS WX aHATU3
B TPYNMOBON paboTe. DTOT MPOIECC BHIPAOOTKH PEIICHHsI, COCTABIISIFONINN CYIITHOCTh METOJIA,
MMeEET BPEMEHHBIE PAMKHU, KOTOPbIE ONPEEISIET YUUTENb.

[IpoIyKTUBHOCTH TPYIIIOBOM aHATUTHYECKON paboThl 0OecreunBaeTCs MyTeM CIICI0BaHM
OIIPEAEIIEHHOMY QJITOPUTMY:

aHAJIN3 CUTYallUH — 11eJIeCO00pa3HO HAUMHATH C BBIABIECHUS U (OPMYITUPOBKH MPOOIEMBI;

BBIPA0OTKA Pa3IMYHBIX CIOCOOOB IEHCTBUS B TaHHOM CUTYAIlMH - allbTEPHATHUB;

BBIOOp JIy4IIEro pemeHus (aabTEPHATHUBBI) C OMOPOM HA aHAIM3 TOJOKHUTEIBHBIX H
OTPHUIATENILHBIX MOCIEACTBUI KaXJIOTO, a TaKKe Ha aHAIM3 HEOOXOJHMMBIX PECYPCOB ISl MX
OCYIIIECTBIICHUS; COCTABJICHUE MPOTPaMMBbl JESATEIIbHOCTH C OpUEHTAllel Ha MepBOHAYajIbHbIE

eI 1 pCaJIbHOCTU UX pCaiu3aluu.

Ipunoowcenue 4
CucremHuasi pusmnoJiorus.
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IIpakTnueckas padora "[locienoBarebHOCTH PadoThl ¢ HUGPOBBIMHU AaTYHKAMHU'"
Heab: 3akpemieHHe MOCIENOBATENbHOCTH  pabOThl €  LHU(POBBIMM  JTaTYUKAMU
UHCTPYKTUBHOM KapTOUKE.

Io

JlaTyMku M JONOJHUTENIbHBIE MaTepuanbl (IEPEXOJHUKH, YYyBCTBUTEIbHBIC 3JIEMEHTBHI,
METOAMYECKHE MaTepHAaIIbl, 3apsIIHOE YCTPOICTBO U Jp.) KOMIUIEKTYIOTCS B KOPOOKH-YEMO/IaHbl.

= . Puc. 1. Iudposas nadoparopus
B komruiexTe nu@poBbIX 1a00paTopuil COAEPIKATC MYJIBTUAATIYMKA U MOHOJATUUKH.
MyabTHIATUUK IO SKOJOTHH MTO3BOJISIET U3MEPSITH CIEAYIOLINE OKAa3aTeI: BOAOPOAHBIH
1oKa3aTesb BOAHBIX CPell, KOHIIEHTPAUN HUTPAT-UOHOB U XJIOPU-UOHOB,
JIEKTPOIPOBOIHOCTD, BIAXKHOCTb, OCBEIIEHHOCTh, TEMIIEPATYPY OKpYXKaroIllel cpe/ibl,
TEMIEPATYPY PaCTBOPOB, PACTBOPOB U TBEPABIX TeN (pUC. 2).

MynbTUIATUUK 110 PU3NOIOTUN TIO3BOJIET OMPEACISATh apTepHaAbHOE IaBJICHHE, MYJIIbC,
TEMIIEpaTypy Teja, YaCTOTY JbIXaHHUs, YCKOPEHHE BHKEHUS (puc 3).

RELEON
AlR

AA0POBLE

e

©

(-]

Anroput™ paboThI ¢ IIUPPOBBIM TATYNKOM

\| Hadano paboTkic
UMhpoBoR
A naboparopwei RELEON

IIpakTH4eckas padora

((HpOFH03Hp0BaHHe M 00bsSICHEHHE U3MEHEHH I OpraHoB CHCTEMBbI KpOBOOﬁpaIHEHHﬂ B OTBET Ha

(puznveckyro Harpy3Ky pasJM4HON HHTEHCHBHOCTH"
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Ilens paboThI: onpenenuTh n3MeHEeHNs Al 3aBHCHMOCTH OT HArpy3KH .

PeakTuBBI 1 000pyIOBaHUE: KOMITBIOTEP, KOMITBLIOTEPHBIN nHTEpdelic coopa nanHbix Releon Lite, natumk
OTIpeICNICHHS apTEPUAIIBEHOTO NIaBJICHUS, ()OHSHIOCKOII, TUHAMOMET]

WHCTPYKITHS TI0 BBITTOTHEHUIO JTa00paTOpHOU paboTHI:

Xona padoThI:

V ucneityembix umepsitoT nokasarenu YCC u AJl B cocTosHuM MTOKOs . B KauecTBe HAarpy3ku
UCTIBITYEMBIC YJICPKUBAIOT HA JMHAMOMETpE YCHire B 1/3 0T MaKCHUMaIBHOTO, 10 YTOMIICHHUS, T .€ . JIO
HEBO3MOXKHOCTH YIEpXKaHWS yCUIINS Ha OTHOM YPOBHE .

Bospewms u cpa3y nocne padbotst uzmepsitoT nmokaszarenu YCC u AJl u 3aHOCsT B Tabmuiy 2 . 1 .
[MoaxmounTe MATYNKU YaCTOTHI ITyJIbCA U ApTEPUATBHOTO aBICHHUS .

2 . I3ameppre n 3anmmute nokasaread YCC u A/l y HCTIBITYeMOT0 B ITOKOE .

3 . 3aTeM UCTBITYEMbIC YIEPKUBAIOT HA TUHAMOMETpE yCriine B 1/3 0T MaKCUMAIILHOTO, JI0 YTOMIICHUS .
Bo Bpewmst puznueckoit Harpy3Kky pa3HBIX TUIIOB MOKHO peructpuposath npupoct YCC, ecnu 310
MTO3BOJISIET BBIMTOJHAEMOE yIIPAXKHEHHUE, IS 4ero TpeOyeTcs 3aKpenuTh JaTIUK YacTOTHI .

IIpocnennte m3menenns YCC n AJl o OKOHYAHUH YIPAKHCHUHA: PACCUUTANTE CUCTONUICCKUN 1
MUHYTHBIA 00BEM KPOBH Y UCTIBITYEMBIX B IOKOE (110 popmyie Ctappa, MPUBEACHHON B IPUIOKESHUH K
MPaKTUIECKOH paboTe), Ha BTOPOU M TPEThEil MUHYTE MOCIIC OKOHYAHMS (PU3NIECKON HATPY3KH .
OxapakTepu3yiTe BpeMEHHYIO JUHAMHUKY 3THUX TIOKa3aTeNeH .

Tabnuna 1
Pesynbratel n3MepeHuit/HadbaoaeHui
qCC Allc ALl
1 ITII 1 ITII 1 11

HHTepnperanus pe3yIbTaToB: ciejaTh BRIBOI 0 MeXaHu3Max 1— mokoi, IT — pabota, Il — oTapIx .
IIpakTyeckasi padora "Pacuér cepaeunoro magexca"

Lenp paboThI: 3HAKOMCTBO C METOIOM Pacd€Ta OCHOBHBIX MTOKa3aTeNIel IPOU3BOINTENb- HOCTH MBIIIIIBI

cepama .

ObopynoBaHue: KOMIBIOTEP, KOMIIBIOTEPHBIN HHTEpdeiic coopa naHHbIX Releon Lite, nat- unk

OTIpeICTICHYS apTEPUAIIEHOTO JIABJICHUS .

OOBEKT UCCIIEJOBAHNS: YETIOBEK .

WHCTpyKIUS TI0 BHIMOJIHEHUIO 1a00paTOPHON pabOTHI:

Xox padoTsI:

s onpeneneuus cucroiaudeckoro (CO), uin yaapaoro ooséma (YO), ucnomnssyercs Gop- Myna

Crappa:

YO (CO)=100+ 0,511 - 0,6 A - 0,6 B,

rie:

I1J] — mymecoBoe masnenne (111 = CH — 1J1)

CJl — cucronuueckoe aasnenue; [1JI — nuactonuyeckoe nasieHue; B — Bospacr .

MunyTHbii 00BEM KpoBoOOpamienus (MOK) naxonsat mo gpopmyie:

MOK =VYO0O X UCC

Hanee Haitnennyto Beauunny MOK, T . . ero ¢akrudeckyro Beauunny (PMOK) cpaBHHUBAIOT ¢ TOJDKHOM

BermunHOU (JIMOK) mist genoBeka JaHHOTO BO3pacTa v moja . JJis 3Toro BEIMYMHY JTOIKHOTO

ocHoBHoro oomena (/J00) B kkax nemat Ha 422 . Heobxoammo manee BEIYUCIATD, CKOJIBKO TIPOIIEHTOB OT

JOJDKHOM BenmndauHbI cocTaBnsieTr DMOK .

Jlnst mommydeHus OoJiee 4eTKOM MH(OPMAITUU O TIPOU3BOIUTEIILHOCTH CEP/IIla U, TIaBHOE, JIUIS CPAaBHCHHS

MOKa3aTeJIeH, MOJYICHHBIX Y JIUI] C PAa3TUYHBIMHA AaHTPOIIOMETPUICCKUMH JaH- HBIMHU, PACCUNTHIBACTCS

BenmurHa cepaednoro nuaekca (CH) kak gactHoe OT meneHus MUHyTHOTO 00béMa (MOK) Ha mutomans

noBepxHocTH Tena (S) . B ycnopusx nokost CU xonebnetcs B npenenax 3,0—3,5 1 ? M-2 ? muH-1 .

PexoMenaanmu k opopMIICHUIO

B nporoxon crieayer BHeCTH (HOPMYIBI U pe3yNbTaThl PacUETOB . B 3aKIII0YeHNH ClIeyeT ONpeaeIuTh

THUT KPOBOOOPAIIEHHS Y UCITBITYEMOTO B TIOKOE (3y-, TUTIO- WITH THIEPKIHETUIESCKHI) .

Pesynbrarel n3MepeHuit/HadbmoaeHuit
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[pakTnyeckas padora " Mcnonb3oBaHne MeTOOBCIIUPOMETPHH U CIAPOrpadum B OlleHKe
(GyHKIMOHATBLHBIX U3MEHEHUI AbIXaTebHOI cucTeMbl"

PeaktuBsl 1 000pya0BaHKEe: KOMIBIOTEP, KOMIBIOTEPHBIN HHTEpdelic coopa aanHbIX Releon Lite, natunk
OIIpeIeJICHHs IbIXaTeIbHOIO 00beMa
WHCTpyKLUS 110 BBIIOIHEHUIO PabOTHI

Xona padoThI:

OpeBaeM YUCTHIN MyHAIITYK Ha IPUOOD, TUIOTHO OXBATBIBAEM €r0 ry0aMu, HOC 3aKMMaeM TMajIbIlaMH WITH
CIICLMATIBHBIM 3KUMOM . JleaeM CIIOKOMHBIN BBIIOX B MYHIIITYK U 3alHCBHIBAEM MMOKA3aTEIN
MaHoMeTpa, cooTBeTcTBYIoMMe J1O . 3aTem nenaeM riryOOKU BBIJOX M 3aMMChIBACM TTOKa3aHUS,
cootBercTBytomue PO BoIT .

Hnsa msmepennst XKEJI nenaem rimyOokuil BIOX, 3aTeM IMTyOOKHH BBIIOX B MYHALITYK M 3alTUCHIBACM
MOKA3aHUS .

s pacuéra PO B u3 XXEJI Beramraem /1O + PO Boig . PO Bx = JKEJI — (IO + PO BBIN) .
HuTtepnperanus pe3yinbTaToB: CpaBHUTH MOTydEHHBIC OKA3aTENN ¢ pacueTHRIME BenmmunHamMu JKEJI mo
tabmmnam . B tabmumax XKEJI nana B nenmnutpax, B 3aBUCHMOCTH OT I10JI1a, pocTa, Bo3pacta . [Tocne
3TOTO HY>KHO PaccunTaTh, CKOJIBKO % cocTtaBiseT uzmepenHas JXKEJI oT nomkxHON 10 ypaBHEHHIO:

KEJI x 1000 %
X=  JOKEJ

[Ipu HOpManbHOM (hyHKUKMOHANEHOM cocTossHuM Abixanust JKEJI ne nomxna 661t Menbie JDKEJI Gonee,
yeM Ha 15% .

Ipunoowcenue 5
IIpakTnyeckasi padbora ¢ npuMeHeHneM HU(PPOBOIi yUeHHUECKOM J1adopaTopuu Mo
HeilipoTexHoyorun "M3MepeHne 0MOCUTHAJIOB AaKTHBHOCTH MO3ra B 3aBHCHMOCTH OT
YMCTBEHHOM HATpy3Kku'"

HcnpiTyemMoro mpocsiT pacciaOUThCsl W 3aKphITh ria3a. Hadarh 3amuch ¢ perucTpanuu
kanmuOpoBouHoro curHana. Jlanee Beaem 3anuchk D3I ucnbityemoro. CrycTsi HECKOJIBKO MHHYT
HaOmoaeTcs nosiieHne Ha DOl o-putMma. Jlamee mMpoOCMM  HCIBITYEMOTO OTKPHITH TJa3za u
Ha0JI0/1aeM JICTIPECCHIO Q-PUTMA.

[Tocne 3TOro MpocUM MCHBITYEMOTO0 CHOBA 3aKpbITh IWla3a U paccradbutbes. Kak Tompko
BOCCTAHOBUTCSl HCXOJHBIA O-pUTM HCHBITYEMOMY TIpeUlaraeTcsi YMCTBEHHAas Harpyska.
Hanpumep, npoussectu apudmernueckue ASHCTBHUS pa3HOTO YPOBHS CIOXKHOCTH (YMHOXXEHHE,
BBEIYMTAHUE, CIOKECHHUE, neneHue uucen). [Ipu atom mponomwkaercs 3anuck IO, oTMedast npu
3TOM YTHETCHHE (i-PHUTMA U MOSIBICHUE 3-BOJH, 0COOEHHO B JIOOHOM OTBEICHHH.

[Tocne BOCCTaHOBJIEHMSI MCXOAHOTO CO-pPUTMa MPEAbSIBUTE HUCIBITYEMOMY SMOLIMOHAIBHO
3HAUUMYKO JUIsl Hero uHdopmanuio (cimoBa, TekcT). Ilpu 3amumcu D3I oTMEThTE aKTUBAIUIO
(mecunxponusanuio) D01
- [IpoBeneHne skciepuMeHTa:

CuuTteiBanue curtana 31" ocyniecTBisieTcs: ¢ nmoMmolubio Moayiis EEG.
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DnektposHIiedamorpamma (3317) — MEKTPUUECKUE CUTHAIIBI, BOSHUKAIOIIHNE

B TOJIOBHOM MO3T€ YeJIOBeKa MPH ero padoTe. XapakTepHble aMIuIUTy bl curHana: 10-100 MxB.
Perucrpamnusa 331 npeacrasmsieT coO00i HEMPEPHIBHYIO 3aMMMCh BETUYMH PA3HOCTH MTOTEHITNAIOB
MEXIy ABYMs TOYKaMH Mo3ra. [l CHATHS 3J€KTpOIHIe(arorpaMMbl UCTIOIb3YETCSI pEMEHb C
TpeMsl JIEKTPOJAMHU: JBYMSI CUTHAJIBHBIMU W OJAHHM OINOPHBIM. JIBa CHUTHANBHBIX 3JEKTpOAa
UMEIOT 3YOLbl, TpeAHa3HAYCHHbIE MJIS JIy4YlIero KOHTakTa ¢ Koked. OHM pa3MemaroTcss Ha
3aThUIKE Ha YPOBHE BEPXHEHM 4aCTH YIIHOW pakOBUHBI. OTIOPHBINA 3JIEKTPO]T C MPUCOCTUHEHHON K
HEMY 4E€pHOHN KHOIIKOW pa3MeIaeTcs 3a YIITHOM paKOBUHOM.

BuosnekTpnyeckasi aKTHBHOCTH MO3ra €03/1aeTcs MPeMMYIIECTBEHHO B KOpe € y4acTHeM:

Tanmamyca, KypupyIOIIETo U OCYIIECTBISIONIETO iepepacpeesieHine nHPOpMaInu;

APC (akTuBHMpyOIIass pETUKYJSApHAas CHUCTEMA), sApa KOTOpPOH, paccejlcHHblE B

paznmmuHbIX otaenax ['M (mpoaonroBaTelii U CpeHUH MO3T, BapOJIHEB MOCT, AMAHIE]aTbHAS
cucTeMa), MOJyYaroT CUTHAJIBI U3 MHOTHX MPOBOIAIIMX IyTeH M IepelaloT UX Ha BCE OTIEIBI
KOPBI.
DNEKTPOJbl CYUTHIBAIOT ITU CUTHAIBI M JIOCTABISIOT HA alapar, rJie MPOMCXOAUT 3aIluCh
(rpadmueckoe m3zoOpaxkenne — osHuedanorpamma). O0paboTka W aHanu3 wHDOpMaAUU —
3aJa4d MPOTrPaMMHOTO OOECTIeYeHHsS KOMIIbIOTEpa, KOTOPBIH «3HACT» HOPpMbl OUOIO2UYECKOL
AKMUBHOCMU 20J1086HO20 MO32d U 00pA308aHUL OUOPUMMO8 & 3A8UCUMOCHU OM 803paAcma U
onpeoeneHHOU Cumyayuu.

- O6paboTKa IKCIEPUMEHTAIBHBIX TAHHBIX:
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Knaccudukanms gacror 331
anvgha — 8—13 I'li;

oema — 14—40 I'n;

Teta — 4—8 I'1y;

mensta — 0,5—3 I'1x;

ramma — BoIme 40 I'o.
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Alpha ~11HZ @500V Beta ~14Hz @10V

| | closed eyes ‘ |

TakuMm oOpazom, anekrposHiedanorpadus moka3pBaeT OUOIIEKTPUIECKYI0 aKTUBHOCTH MO3Ta
M COTJIACOBAHHOCTD JICSITENIBHOCTA MO3TOBBIX CTPYKTYP B TIepHo,i OOAPCTBOBAHUS HIIA BO BPEMS
CHA U 0TBE4YaeT HA BONPOCHI:

Nmerot mu MecTo oyaru moBBIIEHHOW CY0pOKHOU roToBHOCTH ['M, a eciivi oHu €CTh, TO
B KaKol 00JIaCTH pacmoararTcs;

Ha xakoii ctaguy HaxoauTcsi 0OJIe3Hb, KaK OHA JAJIEKO 3allla WJId, Ha00OpOT, HaJaia
perpeccupoBaTh; Kakoii 3¢dexT maer BEIOpaHHOE JTEKApPCTBO U MPABUIHHO JIM PACCUMTAHA €rO
J1o3a.

- [TonroroBka npe3eHTalMOHHBIX MAaTEPUAJIOB:

Onexrposunedanorpadus unu IO — merox uccnenoBanus roioBHoro mosra (I'M) c
LEJIbIO0 BBISIBICHUS OYaroB MOBBIIIEHHON CYJIOPOKHOW TOTOBHOCTH €r0 KOPBI, YTO XapaKTEPHO
JUTSE STIUJIeTicud (OCHOBHAS 3a/aya), OIyXOJIeH, COCTOSIHMM IOciie TEepEeHECEHHOTO HHCYIbTA,
CTPYKTYPHBIX U METa0OJIMUYECKUX dHIIe(aTonaTuii, pacCTpOUCTB CHA U JAPYyrux 3a0osieBaHuil. B
ocHoge onyeghanozpaguu nexcum 3anuco 2nekmpuyeckou axmuenocmu 1M (wacmoma,
amnaumyoa)

Mopayne O3I'. IlocpencTBOM [TaHHOTO YCTPOMCTBA MOKHO 3axBaThiBaTh CHUTHAJIbI,
MOCTYNAOIINE OT FOJIOBHOM MO3TOBOM KOPBI B IPOLIECCE MBICIUTENBHON AEATEIBHOCTH.

Dnexmposnyeghanoepagueri Ha3pIBa€TCI METOJ 3aUCH deKTpodHIehanorpammer (D317) ¢
MOBEPXHOCTH dYeperna, KOTopas MPEJCTaBiIseT co00i 3amuch OMOMOTEHIMAIOB (OMOTOKOB)
paboTaromero Mo3ra M OTpakaeT CyMMapHYyI0 MOCTCHHANTHUYECKYI0 AaKTHMBHOCTb KOPKOBBIX
HEUPOHOB.

Xapakrep D01 onpeznensiercs (yHKIMOHAIBHBIM COCTOSHUEM HEPBHOM TKaHH, YPOBHEM
MPOTEKANUX B He OOMEHHBIX mporeccoB. Hapyiienne KpoBOCHaOKEHUS, TMIIOKCHUS WU
rIyOOKHI HapKo3 MPHUBOIAT K MOAABICHHIO OHOAIEKTPUYECKONW AKTHBHOCTU KOPBI OOJBIINX
MOTYIIAPUA.

Xapakrep OHOIIEKTPHUUECKOW AKTUBHOCTH 3aBHUCUT OT TIOCTYIUIGHUS HEpPBHOU
UMITyJIbCAluy 1o crenudpudeckuM apdepeHTHBIM KaHalaM OT CEHCOPHBIX CHCTEM, a Takk e OT
MOJJKOPKOBBIX 00pa30oBaHui (PETUKYIIPHON (hopMalliy CTBOJIA MO3Ta M TalaMyca).

B ycnoBusX MONHOTO TOKOS M OTCYTCTBUS BHEIIHUX pa3Ipaxuresnel y dYelloBeka
PETUCTPUPYIOT CHOHTAHHO HM3MEHSIOUIYIOCS DI '-aKTMBHOCTH T'OJIOBHOTO MO3Ta. OCHOBHBIMHU
KOMIIOHEHTAMH CIIOHTAHHOM MOBEPXHOCTHOW D3I 310pOBOro 4YeloBeKa CYMUTAIOT JBa PoOJa
PUTMHUYECKHX KOJeOaHWH MOTEHIMANA - 0- U 3-BOJIHBL. O-BOJHBI XapaKTEPU3YIOTCS YAaCTOTON OT
8 mo 13 uMm/cC ¥ BO3HUKAIOT Yy 4YeJOBEKa MPU HCKIIOYCHHH 3pHUTelbHON addepeHTanun (B
TEMHOTE WM TpPU 3aKPBITHIX IJIa3aX B COCTOSHUU IOKOs). Y OOJBLIMHCTBA JIIOJCH O-pUTM
XOpOIIO BBIpaXeH. AMIuTyna o-BoiaH He mnpesbimaeT 50 - 100 mxB. HawuGonpmas
PETYISIPHOCTh U aMIUIUTYIa OpUTMa PETUCTPUPYETCS B TEMEHHON 00JIaCTH KOPHI HA TPaHUIIE C
3aTBUIOYHOM.

B-BomHBl gomMuHHpYIOT B OO denoBeka NpU JACATEIHHOM COCTOSHHHM, WHTCHCHUBHOU
¢usznyeckoil W yMCTBEHHOM paloTe, SMOIMOHAILHOM HAIMpPsDKEHUH, OCYIIECTBICHUU
OPUEHTHPOBOYHBIX M YCIOBHBIX Pe(ICKCOB. B-PUTM COCTOUT U3 OBICTPHIX BOJH JUIUTEIBHOCTBIO
10 40 - 50 mc u gactotoit 14 - 30 umm/c. Ammuryna B-BosiH He npeBbimaeT 5 - 10 mxB. Jlydme
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BCEro [-pUTM BBISBISIETCA B JIOOHBIX 0OJACTAX KOpPBL. O-pUTM COCTOUT W3 PUTMHUYECKUX
MEJUICHHBIX BOJIH JUIUTEIHLHOCTBIO OT 250 mo 1000 mc. Yactora xonebanmii 1 - 4 B cexkyHmy.
JIaHHBII PUTM BBISBISAETCA MPU HAPKOTHMUECKOM CHE WJIM IPH MOPAXKEHUAX KOPTUKAIBHBIX
oTAeNoB Mo3ra U B D3I 310poBOro 4esnoBeka BO BpeMsi CHa ¢ aMIUIUTY/I0OM, HE TPEBBIIIAIOIICH
20 - 30 MkB.

Ipunoocenue 6
IIpumepHbIe TeMBbI AJ5 OATOTOBKH NMPOEKTHBIX U HCCJIE0BaTeIbCKUX PadoT 11
HUTOrOBOM aTTeCTALMU ¢ IPUMEHEHHEM YUeOHbIX HM(PPOBHIX JA0OPTOPHI .
1. Pazgea "MoJgexkyJasipaas ouosiorus'
MounekynsipHasi OMOJIOTUS M METUIIMHA
CexBeHUPOBaHNE HYKJIEMHOBBIX KUCIIOT: UCTOPHUUECKUN 0030p, COBPEMEHHbBIE METOAUKHU U
BO3MOKHOCTH MX IPUMEHEHUS
OcoOeHHOCTH OpraHU3ali T€HOMA U pPeau3alii TeHeTHYeckoi nH(opMaluy y BUPYCOB.
[IceBnoreHBI: CTPYKTYpA, IBOIOHS, OMOIOTUIECKOE 3HAYCHHE.
bonesnu uenoBeka, 00ycIOBICHHOE HACIIEACTBEHHBIMU Ae(PEKTaMU perapalliOHHBIX CHCTEM.
NMMyHOTIIOOYIHHBI: 0COOCHHOCTH TEHETHIECKOTO KOHTPOJISI U MOJICKYIISIPHON CTPYKTYPBI
MeTo/1b1 BbII€TICHUS HYKJIEHHOBBIX KUCIIOT U OEJIKOB
MeTtonbl aHanu3a GU3NKO-XUMHUECKUX CBOWCTB HYKJIIEMHOBBIX KHUCIOT U OEIKOB
Crpykrypa u pyHKIIMN GUOPHILIAPHBIX U TJIOOYISIPHBIX OEITKOB
10. TIna3smuel 1 MOOUITBHBIC TEHETUYECKUE DTIEMEHTHI OaKTepuit
11. 'eneTnyeckre CUCTEMBI KJIIETOYHBIX OpraHesl
12. Perynauusa akTUBHOCTH TeHOB npu co3peBannn PHK
13. B3aumoaeiicTBHE HYKJICHHOBBIX KHCIIOT C OMOJIOTHYECKHA aKTUBHBIMU BEIIECTBAM.
Pa3nen "Cucremuas ¢pusuoaorus"
1.bakTepunnaHoe aeiicTBre GUTOHINIOB.
2.BnusiHue 1BeTa Ha HACTPOCHUE YETIOBEKA
3.MI3MeHeHne KITMHUYECKON pedpakiuiy IJ1a3 y KOJILHUKOB 10-X KiIaccoB.
4.BKycOBbI€ TaJUTFOIIMHAIUH.
5.BiustHue MarHUTHOTO MOJISl HA OpraHU3MBbl
6.3aragKu MEXIOIYIIAPHON aCUMMETPHH.
7.3aragky nmamMsaTu
8.PacmipocTpaneHHbIe 3a001€BaHMs YEIOBEKA, KOHTPOIUPYEMbIE TeHAMHU.
9.@uTtonpenapaTbl B COBPEMEHHON MEIUIIMHE.
10.CoBepiIeHCTBO YEI0BEYECKON PYKH.
11.XuMuueckue 37€MEHTBI B OpraHu3Me YeI0BEKa.
12.13ydenue u pacyeT OMOJOTUIECKUX PUTMOB
13.UccnenoBanue reHETUUECKUX OCOOCHHOCTEH HACIIeIOBaHMs TPy KPoBH 1o cucteme ABO
(Ha mpuMepe MOoei CEMBH).
14.Bparu xpoBooOparieHus.
15.0mnpeaenenne HHIECKCa MUIIEBBIX J00aBOK
16ITony4yeHre 3KOJIOrMYECKOM YITaKOBKY U3 KPAIHUBHI.
17.Antponiomerpusi. HaciencTBeHHbIE IPONIOPLMHU TENA YEIOBEKA.
18.Bo3pacTHble U3MEHEHUS TUHAMUKH KU3HEHHON €MKOCTH JIETKHUX.
19.I'opMOHBI — PETYJIATOPHI JKUBBIX OPraHU3MOB
Pasznen ""HelipoTrexHoJioruu
1) YersIpe BOZMOXKHOCTH, KOTOPBIE OTKPBIBAIOT 3HAHUS O MO3I€
2) HoctmwxkeHus B 00JaCTH HEHPOIIPOTE3UPOBAHUSI.
3) HeiiporexHonoruu OymyIero.
4) OmpIT 1O TIepeavye MBICIH.
5) OOpatHbIil cUTHAT: TIepeiada ONIyIICHHUS
6) IIporpammupyemMblii HHTEUICKT: MU UK PEATbHOCTh
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