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IHosicHuTeIbHAA 3aIICKA

JlononHuTtenbHas 001meo0pazoBaTenbHas OOIIepa3BUBAIOIIAsl MIPOrpaMMa €CTeCTBEHHO-
Hay4YHOM U TEXHOJIOIMUYECKOM HanpaBiaeHHOcTeN «HOHBIN MH)KEHEP - HEHPOTEXHOJIO»
peayin3yeTcsi B COOTBETCTBUM C OCHOBHBIMM HOPMaTUBHBIMH JJOKYMEHTaMHU:

- ®epnepanbublii 3akoH «O0 o6pa3zoBanuu B Poccuiickoit @eaeparumy 0129.12.2012 r. No
273-03;

- «KoHnenuus pa3BUTHS JOTOJIHHUTENBHOTO 0Opa3oBaHMs JeTeil» (pacmopspKkeHue
[TpaButenbctBa PO ot 04.09.2014 r. Ne1726-p);

- npuka3 MuHucrepctBa obpazoBaHuss u Hayku P® ot 29.09.2013 r. Ne 1008 «O06
YTBEP)KJICHHH TOPSAKA OPraHM3allMd M OCYIIECTBICHHS 00pa30BaTENbHOW IEATEIBHOCTH TIO
JOTIOJTHUTEIBHBIM 00111€00pa30BaTeIbLHBIM IPOTPaMMam»;

- nucbMo JlemapTaMeHTa TOCyJapCTBEHHOM MOJUTHKU B cdepe BOCIUTAHUS JeTed U
Mosofexxu MunucrepcTBa o0pazoBanus U Hayku PO ot 18.11.2015 1.
Ne 09-3242 «Meroandyeckne pEKOMEHAAIMH 110 TPOCKTUPOBAHHUIO JIOTIOHUTEIBHBIX
o01Iepa3BUBAIOLINX TPOrpaMM (BKJIFOUAs! pa3HOYPOBHEBBIETIPOTPAMMBI )»;

- CanlluH 2.4.4.3172-14 CaHuTapHO-3IHIEMHOJIOTHYECKHE TPeOOBaHHUS K YCTPOWCTBY,
CONCpKAHWI0O W  OpraHu3alliii  peXuMa  paboThl  00pa30BaTENBHBIX  OpTraHU3aIHA
JTOTOJHATEIHHOTO 00pa30BaHUs eTEHl.

IIporpamma peasim3yercsi ¢ HCIOJIb30BaAHHEM CpeaCTB 00yueHusi u BocnuTanusi Llenrpa
o0pa3oBaHusl eCTECTBEHHO-HAYYHOI UTEXHOJIO0IN4eCKOH HANpaBJIeHHOCTei.

[Iporpamma pa3zpaboTaHa Ha OCHOBE:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuM B
Poccuiickoit ®depepanmm» (¢ w3M. w jgom., Bctyn. B cuiny ¢ 01.09.2020) — URL:
http://www.consultant.ru/document/cons_doc_LAW 140174 (mata oOpareHus:
10.04.2020).

e ®denepanbHOrO0 TOCYAAPCTBEHHOTO O00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIEro
oOpazoBanus (YTBEpKIeH IpuKazoM MUHHCTEpCTBa 00pa3oBaHUsA W Hayku Poccuiickoi
Oenepanun ot 17 nekadps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (nara
ooOpamenus: 10.04.2021).

e ®denepanbHOrO0 TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CpEeAHEro OOIIero
oOpazoBanus (YTBEpXKIeH IpHKa3oM MHHHCTEpCTBa 00pa3oBaHUsS W Hayku Poccuiickoi
Oenepatu ot 17 mas 2012 r. N 413) (pen.11.12.2020) — URL: https://fgos.ru (mara
ooOpamenus: 10.04.2021).

e MeToanyecKuX peKOMEHIAIMI MO CO3/1aHuI0 U (PYHKIIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
«KBantopuym» Ha  0a3ze  oOmieoOpa3oBaTelbHbIX  opraHu3zauuid  (YTBEp>KICHBI
pacnopsbkeHueM MunuctepcTBa npocBeiienus Poccuiickoit @enepannu ot 12 ssuBaps 2021
r. N P-4)—URL: http://www.consultant.ru/document/cons_doc LAW 374695/ (nara
obpamenus: 10.043.2021).

HeilpoTexHonorun — aKTUBHO pa3BHBarollascsd OO0JacTh Ha CThIKE HHXKEHEPHBIX HayK,
O61oGu3nKN U (U3UOJIOTUU UYeJIOBEKa. DTO HANpaBIEHUE CTUPACT T'PAHULIBI MEXKIY YETOBEUECKUM
MO3IrOM M TEXHMYECKHMH CHCTEMaMH, M CO3JA€T WHKEHEPHBIC PEIICHHsS Ha TI'PaHU HaydyHOU
(daHTacTHKHU: "YTEHHE MBICIEH" Ha PAacCTOSHUM M YNpaBJIeHHE POOOTOM C MOMOIIbIO COKpaIleHHHA
MBIIIIL], pacrio3HaBaHUE COCTOSIHUN TOJIOBHOTO MO3ra M AMOIMH, KOHTPOJIb 32 PUTMOM COOCTBEHHOTO
cepaua... B To jxe BpeMsi HEPOTEXHOJIOTHS HAUUHAETCS C OUEHB NPOCTHIX BEIIEH, KOTOPbIE MOXKHO
y3HaTh Ha IIKOJIBHOM ypOKe OMOoJIOTHH B 8 Kilacce: KaK COKPAIaloTCsl MBILIIBI, ObETCS ceplue, Kak
MO3I' T€HEPUPYET WIEKTPUYECTBO M KaK pa3HbIE CUCTEMBl OpraHM3Ma B3aUMOJIEHCTBYIOT APYT C



JIPYrOM.

W3yuas naHHBIA Kypc, ydalluecss Ha INPAKTUKE, Yepe3 KOPOTKUE ONIBITHI U JIabOpaTOpHbIE
paboThl, OymyT paccMaTpuBaTh pa3HbIE CHCTEMbI YEJIOBEYECKOTO Tella W HMX OHOJIOTHYEeCKHe
curHaiusl. /laHHas nporpamMma He OrpaHMYEHa paMKaMH IIKOJIbHOM IpOTrpamMMbl, U NpeAHa3HaueHa
TUTSL BCEX, KTO XOTeI ObI MO3HAKOMUTHCSI ¢ OCHOBAMHU HEMPOTEXHOJIOTHH U SIIEKTPOPU3UOTIOTHH.

OpHa U3 OCHOBHBIX NpOOJIEM OCBOEHHS IIKOJIBHBIX KypcOoB OMONOTMM, (U3UKM U Tp.
3aKJIIOYAETCSl B IMPEUMYILIECTBEHHO TEOPETUYECKOM XapakTepe M3y4YEHHs COJAEpKAHUSA W
HEJO0CTaTOYHOM BHUMAaHHM, YAEISEMOM CBSI35IM H3y4aeMON TEOPUH C PEAJbHOU JKU3HBIO BOKPYT
yueHuka. [IpumeneHune Ttakoro oOpa3oBaTeIbHOrO MOAX0J]A, B paMKaX KOTOPOIO MOKHO NIpUIaTh
npoueccy oOy4eHHs] MHTEPAaKTUBHBIA XapakTep, OOBEAMHHUTHh M3ydaeMbld MaTepHall C pelIeHHEM
MPaKTUYECKUX 3aJad U B pe3yJibTaT€ MOTHBHUPOBATH OOYYAIOLIUXCS, IO3BOJISET CYIIECTBEHHO
MOBBICUTH 3P (HEKTUBHOCTH 00PAa30BaTEIBLHOIO MIpOLECcCca.

[IpakTueckue 3aHATHS MO (PU3MUECKON OHOJIOTHMU IMO3BOJIAT YUYALIUMCS PETUCTPUPOBATD,
oOpabaTpiBaTh M aHAJIW3UPOBATh OWOCUTHAJBl 4YEJIOBEKA: MBIIIEUHYI0 AaKTUBHOCTb, IIyJIbC,
AIIEKTPOKAPANOTPaMMy, 3JIEKTPOlHIePaTorpaMMy, MeXaHHUYeCcKHe KoJieOaHHUsl TPYTHOM KIIETKH,
COMPOTHBIIEHUE KOXKH, YTO JAAae€T BO3MOKHOCTh y4YaIIMMCs MOHATh B3aUMOCBSI3U MEKIY OHMOJIOTHel,
nH(OPMATUKON, MATEMAaTUKON 1 pOOOTOTEXHUKOM.

PaGouas mporpamMma paccuuTaHa Ha HW3y4e€HHE Kypca ¢ Hcnojib3oBaHueMm lLludposoii
naboparopu B 00JacTH HEHPOTEXHOJOTHI B paMKax JesATeNbHOCTH IeHTpa «Touka poctay, u
SBIISETCS HEOTHEMJIEMOM 4acThio MeToauuyeckux ykazaHuil «lludposas mabopatopus B oOnactu
HelipoTexHosoruiy. [IporpaMmma mpenHa3HavyeHa IJIs1 3aHATHN MPHUKIAAHOW 3JIEKTPO(U3HOIOTHEH
utst yaanuxcs ¢ 8-ro mo 11-# knmace (oOydaromuxcs B Bo3pacte 13—17 jer) B cucteMe BHEYPOUHOU
NeSITeIbHOCTH.

Brimonssist 3amanust 1a00paTOPHBIX padoOT, ydanuecs:
® [I03HAKOMSTCS C TOHKOCTSIMU IPOBEJICHHUSI HAYYHOTO SKCIIEPUMEHTA;

® CMOT'YT C(bOpMI/IpOBaTI) MCXKIPEAMETHEIC CBA3KM JIA KOMIIJICKCHOI'O HM3YYCHHA
COBPCMCHHBIX I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHI U 6PIOTCXHOJ'IOFPII>1;

® U3yyaT MPUHLUNB PAOOTHI CIIOKHBIX TEXHUYECKUX MNPHOOPOB, KOTOpbIE OyIyT
3aJIeiCTBOBAHbI B KCIIEPUMEHTE;

® [IOBHAKOMSATCA C OCHOBaAMH CO31aHHA YCITOBCKO-MalllMHHBIX HHTep(l)efICOB.

C KaKJIbIM NPOBCACHHBIM 3KCIICPUMCHTOM HMIKOJIbBHUKU CMOT'YT OLCHUTH PE3YJIbTAThl CBOUX
TPpYHAOB B BUJIC HpI/IO6peTeHHBIX 3HaHI/II7I, YMeHHﬁ, HAaBBIKOB.

HaHHaﬁ[ InporpamMma 1momMoractT pCuiuTb LeTIBIM pAaa 3aga4d O6p830BaTeJ'IBHOFO cTaHJapTra:
- IpUAaHUuEC JINYHOCTHOI'O CMBICJIA ITPOLUCCCY O6y‘IeHI/I${,

- (hopMupOBaHME PETYIATHUBHBIX, IO3HABATEIBHBIX M KOMMYHUKATHBHBIX YHUBEpPCAIbHBIX
y4eOHBIX JIeHiCTBHI B Ipoliecce U3ydeHus: OMoIoTuH, PU3NKH U UHPOPMALIMOHHBIX TEXHOJIOTHH.

IIporpamma Bkito4aeT B ce0st 17 mpakTHYECKUX 3aHATHH, KOTOpbIE pa3pabOTaHbl C y4eTOM
OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMbl W pa3felieHbl MO0 CIOKHOCTM Ha TPH TPYIIIBL:
JIEMOHCTpAIMOHHbIE, TaOOPaTOPHBIE U HCCIeN0BaTeNIbCKUe padoThl. [IporpamMmma cTpykTypupoBaHa
B COOTBETCTBME C OCHOBHBIMH ceHcopamu Habopa "Lludposas mnabGoparopus B obnactu
HEUPOTEXHOJIOTUH.

Ilenwv npozpammet. GopMHupoBaHHE y yHAIIUXCS] YCTOWYUBBIX 3HAHUM, YMEHUN U HABBIKOB 10
COBPEMEHHBIM OHOJOTHYECKUM, (U3MUECKUM, MEAUIMHCKHUM W WHXEHEPHBIM TEXHOJOTHUSM B



001acTH HEUPOTEXHOIOT MU, HEUPO(DUZNOIOTUHN U HEUPOYIIPABIICHUSL.

3adauu peanuzanuy NporpamMmbl

J CdopmupoBath ymeHue paboTaTh C KOMIBIOTEPHBIM HHTEp(ercoM mporpamMm
BiTronics Studio 5.1.10.
o [lo3HAaKOMUTH C WHCTPYMEHTAMH, AITOPUTMAMH W TEXHOJIOTHUSMH TOJTYYEHHS

JaHHBIX O MO3TOBOM aKTHBHOCTH C IMOMOLIBIO JBJICKTPOKAPANOTPAMMBI, 3JICKTPOMUOT'PAMMEI,
AJIeKTpO3HIIe(paTorpaMMbl, MEXaHHMYECKUX KOJICOAHHMH TPy THOU KIICTKH.

o CopeiictBoBaTh (POPMUPOBAHUIO YMEHUS BU3YaJbHO NPEACTABIATh MH(POPMAITUIO
Y TIPE3EHTOBATh COOCTBEHHBIE MPOCKTHI.

J CriocoOcTBOBaTh Pa3BUTHIO Yy JE€T€ BOOOpakKeHMs, MHTEpeca K €CTECTBEHHO-
HAyYHBIMTEXHOJIOTHSIM.

o O3HaKOMHTH JIeTe C JIyXOM HAyYHO-TEXHHYECKOTO COPEBHOBAaHUS, DPa3BHTHE
YMEHUS TUITAHUPOBATh CBOM JIEHCTBUS € y4eTOM (hakTopa BpEeMEHH, B OOCTAaHOBKE C JIEMEHTaMH
KOHKYPEHIIHH.

. CrocoOCTBOBATH PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH 00yUJarOImerocs.

. CriocoOCTBOBaTh BOCHHUTAHUIO TPYNONIOOWS, Pa3BUTHM TPYJOBBIX YMEHHH U

HAaBBIKOB, PaCIIMPEHUIO ECTECTBEHHO-HAYYHOT'O U TEXHUYECKOTO KPyro3opa.

o CopeiicTBoBaTh (OPMUPOBAHUIO YMEHHS IJIAHUPOBATh pabOTy MO peanu3aluu
3aMbICla, TPEABUAETh PE3YylbTaT U AOCTUraTh €ro, MpU HEOOXOIUMOCTH BHOCUTh KOPPEKTHBHI B
II€pBOHAYAIbHBI3aMBICEIL.

. CdopmMupoBaTh HHTEPEC K N3YUCHHUIO HOBBIX TEXHOJIOTHI.
IlnanupyemMblie pe3yabTaTbl 0CBOCHHUS Y4eOHOI0 Kypca

Juunocmnupte. OOydaromMHCA TMOIXYYUT BO3MOYKHOCTb JUIl (POPMHUPOBAHMS CIEAYIOIIHUX
JIUYHOCTHBIX Y'Y /I:

— ollpeieIeHue MOTHBALMU U3y4eHuUsl yaeOHOro MaTepuana;

— OLIEHUMBAHME YCBAaMBAEMOIo y4eOHOro MaTepualla, UCXOsl U3 COLMAIBHBIX U JIMYHOCTHBIX
LIECHHOCTEH;

— (hopMUpOBaHME LIEIOCTHONW HAYyYHOU KapTUHBI MUDA;

— TIIOHMMaHHUE BO3pAaCTAIOUIEH pOJIM ECTECTBEHHBIX HAayK M HAy4HbIX HCCIIEZIOBaHUI B
COBPEMEHHOM MHpE, IOCTOSHHOIO TIIpollecca 3BOJIOLUUM HAyYHOrO 3HAHMSA, 3HAYUMOCTH
MEXJIyHapOJAHOTO HAyYHOI'O COTPYIHUYECTBA;

— OBJIJICHUE HAYYHBIM IIOJIXOJIOM B PELICHUH 33714,

— OBJI3JICHUE YMEHHUEM COIOCTABIATh SKCIEPUMEHTAIbHbIE M TEOPETHUYECKHE 3HAHUS C
O0OBEKTUBHBIMH PEATHAMHU KU3HH,

— BOCIHMTaHHE OTBETCTBEHHOT0 U OEPEKHOTO OTHOILIEHUS K OKPYKAIOLIEH cpenie;

— OBJIaJICHHE PKOCUCTEMHOM MO3HABATEIbHON MO/IENbIO U €€ MPUMEHEHHUE B LIEJSIX IPOTrHO3a
9KOJIOTUYECKUX PUCKOB IS 37I0POBBS JItOJeH, 6€3011aCHOCTH KU3HH;

— 0CO3HaHHME 3HAYMMOCTH KOHLENIMH YCTOWYMBOIO PA3BUTHUS;

— (opmupoBanue ymeHui 6e3omacHoro u 3(p(EeKTUBHOrO HCMOJIb30BaHUS J1AOOPATOPHOTIO
000pyZ0BaHus, MPOBEACHUS TOUHBIX U3MEPEHUN U a/IeKBAaTHOW OLIEHKH IMOJIyYEHHBIX PE3yJIbTaTOB,
NpPEJCTaBICHU HayyHO OOOCHOBAaHHBIX AapryMEHTOB CBOMX JEHCTBUH, OCHOBAaHHBIX Ha
MEXIIPeIMETHOM aHaIMu3e y4yeOHBIX 3a/1a4.

Memanpeomemmnoie pe3yibmamnol



Pezynamuenvie. OOyqarouIniics MOIYYUT BO3MOXKHOCTH Ui (POPMHPOBAHUS CIETYIOMIMX
peryisTuBHbIX Y'Y /I:

— IeJIeTioJIaraHne, BKIIIOYas MOCTAaHOBKY HOBBIX IIeNied, mpeoOpa3oBaHHE MPAaKTUYECKOMH
3aJaud B MMO3HABATEIbHYIO, CAMOCTOSITENILHBIN aHAIN3 YCIOBUH JOCTHKEHHUS LI HAa OCHOBE yu&Ta
BBIJICTICHHBIX YUYUTEIIEM OPHEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHae;

— TUTAHUPOBAHME MTYTH JIOCTHKCHUS TIeTICH;

— YCTaHaBJHMBAHHME IIEJCBBIX TNPUOPHUTETOB, BBIJCICHHE AalbTEPHATUBHBIX CHOCOOOB
JOCTHIKEHHUS TIeJTM ¥ BBIOOp Hanboiee 3pPEeKTUBHOTO CTIoco0a;

— YMEHHE CaMOCTOSTEIHHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABIISATH MM,

— yMeHHe MPUHUMATh PEIICHUS B IPOOJIEMHON CUTYaINH;

— TMOCTaHOBKA y4eOHO 3a/1auu, COCTaBIICHHE TUIaHa U TIOCIIEIOBATEIBHOCTH JICHCTBHIA;

— opraHu3amys pabodero Mecra IMpH BBHITIOJTHEHUH XHMHYECKOTO IKCIIEPHIMEHTA;

— TPOTHO3MPOBAHME pe3yJbTaTa YCBOCHHS, OICHHBAHWE YCBOEGHHOTO MarepHaia, OLEHKa
KadecTBa M YPOBHS YCBOCHUS, KOPPEKIHUS B IUIAH U CIIOCO0 JASHCTBUS MTPH HEOOXOAUMOCTH.

Ilo3nasamensvhnoie. OOyUaIOUTUIICS MOJYYUT BO3MOXKHOCTH sl (GOPMHUPOBAHUS CIEIYIOIINX
MMo3HaBaTeIbHBIX Y'Y /JI:

TIOVCK U BBIJIENICHHE HHPOPMAIINH;

— aHalu3 yCcJIOBUU M TpeOOBaHUM 3ajqauud, BHIOOp, COMOCTaBIEeHHE M 0OOCHOBaHUE CHocoOa
peleHws 3a/1a9u;

— BbIOOp Hambonee d(PPEKTUBHBIX CMOCOOOB pelmieHUs 3aJadd B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

— BBIIBIDKCHUE 1 000CHOBAaHKE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKy;

— CaMOCTOSITENIbHOE CO3[aHHe AaJfOpUTMa JEATENbHOCTH TMpPHU peHIeHHH MpolieM
TBOPUYECKOTO U TIOMCKOBOTO XapakTepa;

— y4acTBOBAaTh B IPOEKTHO-HCCIIEI0BATENbCKON IEITEIbHOCTH;

— MPOBOJUTH HAOIIOICHNE U IKCIIEPUMEHT OJT PYKOBOJACTBOM YUHUTEJIS;

— JIaBaTh OIpeeTICHUE MOHATHSIM;

— OCYIIECTBIIATh CpaBHEHHE, KIACCH(PHUKAIUIO, CAMOCTOSITEILHO BBIOMpasi OCHOBaHUS H
KPUTEPUH JUI YKa3aHHBIX JIOTHUECKUX OIepaluii;

— OOBSACHATD ABIICHUS, POLIECCHI, CBSI3U U OTHOUICHHUSI, BBISBIISIEMbIE B XO/I€ UCCIIEI0BAHUS;

— yMETh CTPYKTYPHPOBATh TEKCTHI (BBIACIATH ITTABHOE U BTOPOCTEIIEHHOE, TJIABHYIO HICIO
TEKCTa;

— aHaJM3UpOBaTh, CPABHUBATH, KJIaccuPUIMPOBATh U 00001IATh (AKThI U SIBICHHUS;

— BBIABIISATH MPUYUHBI U CIEACTBUS MPOCTHIX SBICHUIMA.

Kommynuxamuenoie. OOydaromuiicss TOJYYUT BO3MOXKHOCTb s (hOpMUPOBAHMS
CHEAYIOIIUX KOMMYHUKAaTUBHBIX Y Y /1:

— coOmro1aTh HOPMBI yOJIMYHOM pedr U perjJaMeHT B MOHOJIOTE M TUCKYCCHH;

— (hopMyIHMpOBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO0, ApPTyMEHTUPOBATh UX;

— KOOpPAMHHMPOBATh CBOK MO3ULUI0 C TMO3ULMSAMH HApTHEPOB B COTPYJHUYECTBE IIPU
BBIPAOOTKE OOIEro pereHust B COBMECTHOM 1A TEbHOCTH;

— YCTaHaBJIMBaTh U CPABHUBATH pa3HbIe TOUKM 3PEHUS, MPEXKIEC YeM NMPUHUMATh PELICHUS U
JenaTb BBIOOP; — OCYILECTBJIATH B3aUMHBIM KOHTPOJIb M OKa3blBaTh B COTPYIAHHUYECTBE
HE00X0IMMYIO B3aMMOTIOMOIITb;

— OPraHM30BBIBAET M IUIAHUPYET y4yeOHOE COTPYAHHYECTBO C YYUTENEM MU CBEPCTHUKAMH,



ompeneNnaTh Lenu W (YHKIUH YYaCTHUKOB, CHOCOOBI B3aUMOJICWCTBUS; IUIAHUPOBATH OOIIME
crocoObl paboTHI;

— yMeTb paboTath B TpyHIEe — YCTaHABIMBaTh paOOuYMe OTHOIICHUS, SPPEKTUBHO
COTPYIHUYATH;

— CIOCOOCTBOBATh MPOAYKTHBHOW KOOTEpAIMH; YCTpauBaTh TPYIIIOBBIE OOCYKICHUS H
oOecrieunBaTh OOMEH 3HAHMSAMH MEXAY WICHAMH TPYIIbl Ui OpUHATUS 3()(HEKTUBHBIX
COBMECTHBIX PELICHUN;

— CaMOCTOSITEJIbHO OPraHU30BHIBATh Y4eOHOE B3aMMOJICHCTBHE B rpymme (ONMpenensiTh
o01ue ey, pacupeAeNnaTh POy, J0TOBAPUBATHCS APYT C IPYTOM.

CpenctBoM (opMHUpOBaHHS KOMMYHHKATUBHBIX YVY]l chmykarT TEXHOJOTHS MPOOIEMHOTO
nuanora (MOOYKIAOMUMN W TMOABOAALIMK JManor) W paboTa B MalbIX TpyNIax, TaKKe
WCIIOJI30BAHNE HA YPOKAX AIIEMEHTOB TEXHOJIOTHH MPOAYKTHBHOTO YTCHUSI.

Ilpeomemmnoie pezynrvmamot. OOyqarOMINIICT HAYIUTCS:

— BBIJICNIATH CYNIECTBEHHBIX MPU3HAKOB HEUPOPH3UIESCKUX M OMOJIOTHYECKUX OOBEKTOB U
MIPOIIECCOB;

— ONPEJISNIATh MPUHAICKHOCTh OMOJIOTHYECKUX 00BEKTOB K OTPECIICHHOM
CHUCTEMaTUYECKOU IpymIe;

— CpaBHUBATH OMOJIOTHYECKHE U (DU3HOJIOTHUSCKUE OOBEKTHI M TTPOIECCHI, YMETh JIeIaTh
BBIBOJIBI 1 YMO3aKJIIOUCHHS Ha OCHOBE CPABHCHHS,

— OBJIaJIETh METOAaMH (PU3UYECKOM M OMOJIOTHIECKON HayKH: HAOJIOIEHNE U OTTMCAHNE
00BEKTOB M MPOIIECCOB; MTOCTAHOBKA (PU3NYECKUX M OMOJOTUUECKHUX IKCIIEPUMEHTOB U 0ObSICHEHUE
UX pe3yJIbTaTOB;

— co0mroaTh paBuiIa paboThl ¢ GU3NIECKUMU U OMOJIOTHYECKUMU TTPHOOpaMu 1
uHcTpyMeHTamu; OOy4arouIuiicss MOJYyYUT BO3MOXHOCTb HAyYUTHCS:

— OBJIQJIETh YMEHUEM OLICHUBATh C ICTETUYECKOM TOUKH 3pEeHUs OOBEKTHI )KUBOM MPUPOIBL;

— JIOKa3bIBaTh B3aUMOCBSI3b OPTraHOB, CUCTEM OPraHOB C BHITIOJIHSAEMBIMU (DYHKIIUSIMU;

— pa3BUBaTh [M03HABATEIbHBIC MOTUBbI U UHTEPECHI B 00JIACTH aHATOMUU U (PU3UOJIOTUH;

— MPUMEHATh AHATOMUYECKUE MOHITUS U TEPMUHBI [Tl BHITIOJIHEHUS TPAKTHUECKUX
3aJaHUH.

Conepxanue y4eOHOI NPOorpaMmmbl

Axkmuenocmy muvlwmy u nekmpomuozpagua. Hexotopsie oOlue TaHHBIE O CTPOCHHH
opranu3ma. OcHOBBI paboTel ¢ 1udpoBoi nadopatopueit BiTronics Studio 5.1.10. Coxpaienue
MBIIIEYHBIX BOJOKOH U curdai OMI'. M3yueHune ycTaaoCcTy MBIIII C TOMOIIBIO 3JIEKTPOMUOTpaduu.
DnexTpoMuorpadus apTUKYISAIUOHHBIX MBIIII] U yCTPOCTBA 0€3MOJIBHOTO AOCTYTIA.

Cepoue u rnekmpokapouozpagus. Bece o cepaue. CokpanieHusi cepaua U UX OTPaKEHUE B
OKI'. BnusHue npIXxaHUS Ha HEPETryISpPHOCTh CEPACYHOTO pHUTMA. ODIeKTpokapauorpadus u
¢busnueckas Harpyska. OrieHka paboThl BereTraTUBHOM HepBHOI cucTemsbl o DKI'.

Ilynbcoevie konebanus u gomonnemusmozpagua. Bece o mynbce. CrnocoObl mojcuera
yacToThl Mynbca. [lynbcoBas BosHa u cur”Han I, Onpenenenue cpegHell CKOpOCTH
pacnpoCTpaHeHuUs MyIbCOBOW BOJIHBI.

AKkmuenocms mo32a u Inekmpornyegpanocpagua. Bce o wmosre. Putmpl Mozra u
cnekTpasibHblid aHanu3 D3I, ApredakTsl oT cokpamenust M B 331, HccnenoBanue anbda u
6eTa pUTMOB BIIEKTPOAHIIE(HATOTPAMMBI.



Kooicno-zanveanuueckou peakuyuu u IMOUUOHAIIbBHOE Hanpal)icenue. ,Z[I/IHaMI/IKa KO>XHO-
raibBaHH4eCKOM pCaKknuum. BrnaxxHOCTh KOXKHBIX IIOKPOBOB MW KOXHO-TAJIbBAHUYCCKAsA pPCaKLus.
Koxxuo-ranpBanndeckas pCaKkius 1 aBTOHOMHAA HECPBHAA CUCTEMA.

Jvixanue u osusicenue zpyononi knemku. Bece o npixanuu. PaszHble BUIBI JIBIXaHUS U pErUCTpaIus
JBIXaTEIbHBIX NBKCHUN, OTPEIeIICHUEe YacTOThI IBIXaHUs U (pU3nUecKast HarpysKa.

Yu4eOHO-TEMAaTHYECKHH ILIAH

Tema Tema 3ausTus KomnnuectBo yacos

HexoTopsie o0myie qaHHbIE O

cTpoeHnn oprann3mMa. OCHOBBI

paboTsl ¢ nuppoBoit 4

nabopatopueii BiTronics
Studio 5.1.10

CoxkpallleHre MBITIIEYHBIX
AKTUBHOCTbH MBIIII U BOJIOKOH ¥ curHai OMI'.
anexTpomuorpadus ( H3ydeHue ycTaaocTy MbIIIIL €
MIOMOIIBIO TIEKTpoMHUOrpadun

OnexTpomuorpadus
APTUKYIATUMOHHBIX MBIIII U
ycTpoiicTBa 0€3MOJIBHOTO 4

JOCTYTIA.

Bce o cepane. Cokpanienus
cepana u ux orpaxenue B OKI

Bnusinue apixanus Ha
HEPETYISIPHOCTh CEPJCYHOTO 4
Cepaue u puTMa.

aneKkTpokapauorpadus DnexTpokapauorpadus u
dbuznyeckas HarpysKa

OrneHka pabOThI BET€TaTUBHOM
HepBHOM cucteMbl 1o DKIT'. 4

Bce o mynbce. CriocoOb1
MOJICYETA YACTOTHI MyJIbCa.

[TynscoBbie Konebanus u [IynbcoBast BoJHA ¥ CUTHAI
dhoToruteruzmorpadust OIII'. Onpenenenue cpeaHen
CKOPOCTH paclpOCTPaHEHUS
1yJIbCOBOW BOJIHBI.

Bce 0 mo3re. Putmbe1 Mo3ra u
CHEKTpaJIbHBIN aHamu3 D01

ApredakThl OT COKpaIleHus

AXTHBHOCTb MO3ra u
MbII B 99T

anekTposHLedanorpapus
P ¢ pad HccnenoBanue anbda u Oeta

PUTMOB 4
JIEKTPOdHIIE(aTorpaMmBbl.

JInHaMuKa KOKHO-
rajJbBaHUYECKOU PEAKLIUH.
BrnaxxHOCTB KOKHBIX ITOKPOBOB 4
1 KOXXHO-TaJIbBAaHUYECKas
peaknus.

KoxHo-ranpBaHn4ecKon
pCakiuu U SMOIIUOHAJILEHOC
HaIps’KCHUC.

BaxxHOCTh KOXKHBIX ITOKpPOBOB 4




U KOYKHO-TaJIbBaHHYCCKasI
peakuusi.

KoxHo-ranpBanuueckas
peaKkuusi 1 aBTOHOMHas
HEpBHAs CUCTEMA.

Bce o npixanuu. Pa3Hbie BUIbI
JIbIXaHUS U PETUCTPALIMS
JIpIxaHue u IBH>KEHUE TPYIHOU IBIXaTENbHBIX NBUKECHUN.

KJIETKU. Ornpenenenre 4acTOThI
IBIXaHus ¥ pr3mdeckas
Harpys3ka.
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