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[Iporpamma Kpykka «DKcrepuMeHTapuii 1o ¢usuke» - o0OpazoBareibHasd,
MOAU(PUIIMPOBAHHAS, €CTECTBEHHOHAYYHOTO HaIlpaBJIEHUS, OPUEHTUPOBAHHAsI Ha
aKTUBHOE TPUOOIICHHE JETEH K IMO3HAHUIO OKPYKAIOIIETO MHpPA, BBITIOJHEHUE
paboT HCCNEOBATEIbCKOTO  XapaKTepa, pElIeHHe pa3HbIX THUIIOB 3ajad,
MOCTAaHOBKY AKCIIEPUMEHTa, paboTy C JIONMOJHUTEIbHBIMU HCTOYHHKAMU
uHdopMaluu, B TOM uucie 3JeKTpoHHbIMH. [Iporpamma peanusyercs B 8-11
KJ1accax, 1o 2 yaca B HeJeNIo.

IInanupyembie pe3yIbTaThbl 0CBOCHHS IPOrPAMMBbI «IKCIIEPUMEHTAPHUI MO
¢pusuke» (¢ ucnoab3oBanuem odopynopanus «Touka pocra») B 8-11 kiaccax.
Peanuzarus mporpamMmbl CIOCOOCTBYET AOCTHXKEHHUIO CICAYIONINX Pe3yJIbTATOB!

JInuHocTHBIC:

B cdepe JMUHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX ICUCTBUIN YyUAIINXCS:

* y4eOHO-TI03HABATENIbHBIN MHTEPEC K HOBOMY y4eOHOMY MaTepuainy U crocodam
pelIeHNs] HOBOM 3a/1auu;

* OpUEHTAIIMS HAa TOHUMAaHKE MPUYUH yclieXa BO BHEYUY€OHOH IS TEIbHOCTH, B TOM
YUCJIE HAa CaMOAHAJIM3 U CAaMOKOHTPOJIb PE3yJbTaTa, Ha aHalIu3 COOTBETCTBUSA
pe3ynbTaToOB TPeOOBAHUSIM KOHKPETHOM 3a]1auH;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEHUIHOCTH BHEY4EOHOM
NEeSATEIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCMb OISl (POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIIMM NIKOJIbHUKA HAa YPOBHE MOJIOKUTEIHHOTO OTHOIICHUS K
IIKOJIE, TOHWMAaHUSI HEOOXOJMMOCTH Y4YE€HHS, BBIPAXKEHHOTO B MpeolagaHuu
y4eOHO-TT03HABATEIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOMYMBOW y4eOHO-TI0O3HABATEIbHON MOTUBAIIUHN YUEHUS;

* YCTOMYMBOrO y4eOHO-ITIO3HABATEIIPHOIO MHTEpeca K HOBBIM OOIIUM Crioco0am
pelieHus 3aaad.

MertanpeamerHsbie:

B cdepe peryJaaTUBHBIX YHUBEPCATBHBIX YI€OHBIX IEHCTBUM yUAIIUXCS:

* IUIAHUPOBATh CBOM JCWUCTBUS B COOTBETCTBUM C IIOCTaBJIICHHOW 3aJadyeul H
YCIIOBUSIMH €€ peau3aliy, B TOM YMCJI€ BO BHYTPEHHEM ILUIAHE;

* YUHUTHIBaTh YCTAHOBJICHHBIC MpaBWja B IJIAHUPOBAHUM U KOHTPOJE Crocoda
pelieHus;

* OCYIIECTBJIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb M0 PE3YIIbTaTY;

* OIIEHHBAaTh MPABWIHHOCTh BBIMIOJHCHHUS JIEUCTBUS HA YPOBHE aJCKBATHOM
PETPOCIEKTUBHON OIIEHKH COOTBETCTBHSI PE3YJIbTAaTOB TPEOOBAHUSAM JTaHHOU
3aJ]a4M M 3aJa4HOM 00J1acTH;

* aJICKBaTHO BOCHPUHUMATH MPEIJIOKEHUS M OIEHKY YYWTENIe, TOBapHUUIEH,
pOAUTEIICH U APYTUX JIOJIEH;

* pa3nuyaTh COCcO0 U pe3yabTaT NCUCTBUS.

Obyuarowuiics noiyyum 603MO*CHOCHb HAYYUMCA.!



* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC yUEOHbBIC 3a/a4H;

* IPOSIBJIATH NTO3HABATENIbHYI0 UHUIIMATUBY B YUEOHOM COTPYJHUYECTBE;

* CaMOCTOSITENIBHO aJICKBATHO OLICHUBATh IIPABUJIBHOCTH BBIIIOJIHEHMS IEHCTBUS U
BHOCHUTb HEOOXOJMMbIE KOPPEKTUBBI B UCIIOJIHEHHUE KaK IO XOAY €ro pean3alluy,
TaK U B KOHIIE ICUCTBHUS.

B chepe nosHaBaTe1bHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaluXcsi:

* OCYILIECTBIIATH MOUCK HEOOXOAUMON NH(OPMALIUY I BHIIIOJHEHUS] BHEYUEOHBIX
3aJJaHAd  C  HCIOJb30BAaHMEM  y4eOHOM  JuTEparyppl M B OTKPBITOM
UH(GOPMAIIMOHHOM TPOCTPAHCTBE, OJHIMKIONEAUNA, CIPAaBOYHUKOB (BKIIIOUas
3JIEKTPOHHBIE, IU(POBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHutepHera;

* OCYIIECTBIIATH 3aMuCh ((PUKCalKI0) BHIOOPOUHOM HHPOpPMAIHH 00 OKPYKAIOIIEM
MUpE U 0 cede caMOM, B TOM YHcCIIe ¢ ToMOIIbi0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHUS, MPOEKTHI B YCTHOM U MUCbMEHHOM QopMme;

* IPOBOJUTH CPABHEHHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUYMHHO-CIIECACTBEHHBIE CBSI3U B U3y4a€MOM KpYTe€ SIBJICHHI;

* CTPOUTh pacCcyXAeHHs B (OpMe CBS3M IPOCTBIX CYXJIEHUH 00 0OBEKTE, €ro
CTPOEHUH, CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbCA!

* OCYILECTBIIATh PACIIMPEHHBIN MOUCK UHPOPMAIMH C UCIIOIB30BAHUEM PECYPCOB
oubnuoTek u cetu MHTepHET;

* 3anMchiBaTh, (PUKCUPOBATH HUH(GOPMAIMI0O OO0 OKPYXAIOWUX SBICHUIX C
noMouipr0 HHCTpyMeHToB UKT;

* 0OCO3HAHHO Y MPOU3BOJBHO CTPOUTH COOOIIEHHS B YCTHOM U MUCBMEHHOUN (popMe;
* OCYIIECTBJIATh BbIOOp HambOosiee 3h(PEKTUBHBIX CIOCOOOB pEIIeHUs 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTBH JIOTMYECKOE PACCYXACHHUE, BKIIOYAIOUIEE YCTAHOBICHHE NPHYHMHHO-
CIJICJICTBCHHBIX CBS3€EH;

* MOTYT BBIATH Ha TEOPETHYECKHIl YPOBEHb PEIICHHs 3a4ad: pEUIeHUE II0
ONPEJECIICHHOMY IIJIaHy, BJaJ€HUE OCHOBHBIMU NPHUEMAMM DPELICHHS, OCO3HAHMS
NEATEIBbHOCTH I10 PEIIECHUIO 3aJa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUN YHAIIUXCS:

* QJIEKBAaTHO MCIOJIb30BATh KOMMYHHMKAaTHUBHbBIE, IIPEXKJE BCETO - PpEUYEBHIE,
CpencTBa JUIsl pEUIEHUs PA3JIMYHbIX KOMMYHHUKATUBHBIX 3a/ad, CTPOMUTh
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh IUAJOTUYECKON (POPMON KOMMYHMKAIUH,
UCIIONIBb3Yysl, B TOM uucie cpeacrBa U uHctpymeHTsl MKT u gucTanimoHHOro
OOIICHMS,

* IOMYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS Yy JIOACH pa3IMUHbIX TOYEK 3PEHHUS, B
TOM YHCJI€ HE COBIAJIAIOIINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS HA MO3UIUIO
napTHepa B OOILEHUHU U B3aUMO/ICHCTBUU;

* YUUTHIBATHh Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOPJAWHALWU PA3IUYHBIX MMO3HIIHN
B COTPYAHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;



* IOTOBAPUBATHCS M MPUXOIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEITLHOCTH,
B TOM YHUCJIE B CUTYallUH CTOJIKHOBEHHUSI HHTEPECOB;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMBCA.!

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYJAHHYECTBE OTIUYHBICE OT COOCTBEHHOMU
MO3ULINU APYTUX JIOAEH;

* YYUTHIBATh pa3Hble MHEHHS W MHTEpEeChl U OOOCHOBBIBATH COOCTBEHHYIO
MTO3HIIUIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHUH U TTOAXOJI0B K PEIICHUIO TPOOJIEMBI;

* apryMEHTUPOBATh CBOK MO3UIMIO W KOOPAUMHUPOBATH €€ C MO3UIUAMU
MapTHEPOB B COTPYJHHYECTBE MPU BBHIPAOOTKE OOIIET0 PEIICHHs] B COBMECTHOMN
JIESITETbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAMUMBIC JIJIsi OpPTaHU3AINN COOCTBEHHON JIEATEILHOCTH
Y COTPYAHUYECTBA C MIAPTHEPOM;

* OCYLIECTBJISATbH B3aUMHBIM KOHTPOJb M OKa3blBaTb B COTPYAHUYECTBE
HEO0OXOIUMYIO B3aHMOIIOMOIIIb.

IIpeamerHsbie:

- OPUEHTUPOBATHCS B ABJICHUSAX U OOBEKTaX OKPYKAIOIIEr0 MUPA, 3HATh TPAHULIBI
UX IPUMEHUMOCTH;

- TOHUMATh ompeAeNeHus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACTSIONINe
bopMyIbI;

- TIOHMMAaTh KakuM (PU3WYECKUM MPHUHIMIIAM U 3aKOHAM TOJYUHSIOTCS TE€ WIIH
WHBbIC O0BEKTHI U SABJICHUS TIPUPO/IBI;

- 3HAHWE MOJIETN TIOMCKa PeIIeHui A7 3a7a4 1o (pusuke;

- 3HaTh TEOPETUIECKHE OCHOBBI MATEMATHUKH.

- IPUMeYaTh MOJIEIH SABJICHUN U OOBEKTOB OKPYXKAIOLIEr0 MHUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- iepepopMyIUpPOBATH U MOJEIUPOBATh, 3AMEHSTh UCXOJHYIO 3a/1a4y Jpyrou;

- COCTABJIATH IUJIaH PEILICHUS;

- BBIIBUTATh U MPOBEPSTH MPEAJIaraeMble JIJIsl pEeLIeHHs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMHU ONEpPALUSMHU, COCTABISIOLIMMHU MOMUCK
pellieHus 3aJauH.

Coaep:xaHue mporpaMMbl BHEYPOUYHOIi 1eSITeJIbHOCTH
8 Kkiacce

Beenenne. Brognoe 3ansarue. llenu u 3agaum kypca. TexHuka 6e30mMacHOCTH.
Pouib 3xcniepuMeHTa B )KM3HU Ye€JI0BEKA.

Teopus: W3yunth OCHOBBI TE€OpHM NOrpemHocTed. llorpemHocTn npsMbIX U
KOCBEHHBIX HW3MEPEHHM, MAKCHUMAaJbHAs MOTPEIIHOCTh KOCBEHHBIX HW3MEPEHUN,
y4eT TMOTPEIHOCTe u3MepeHui mnpu mnoctpoeHuu TrpaduxoB. [IpencraBnenue
pE3yNbTaTOB U3MEPEHU B (hopMe TaOIHI] U TpadUKOB.



Ilpakxmuxa: OCHOBBI TE€OPUU TMOTPEIIHOCTEH MNPUMEHSATH MNPHU BBHINOJIHEHUHU
HKCIIEPUMEHTAJILHBIX  3a/lad, MPAKTHYECKUX paboT. (¢ HCMOJb30BaHHEM
odopynoBanusa «Touka pocray)

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

[IpuBoauTh mpUMEPHl OOBEKTOB U3Y4YeHUS (PU3UKU ((DU3MUYECKUEe SBICHUS,
dbusnyeckoe Teno, BEHIeCTBO, Puiznueckoe mnose). HabmaronaTe U aHaam3upoBaTh
busnueckue sBIeHUs (GUKCUPOBATH U3MEHEHUS CBOMCTB OOBEKTOB, CPABHHUBATh
X U 0000maTh). [I03HAKOMUTHCS ¢ IKCIIEPUMEHTATBLHBIM METOJIOM HCCIICIOBAHUS
npupoasl. COopka MpUOOPOB U KOHCTPYKIHMi. Mcrmonp3oBaHne N3MEPUTEITHHBIX
puOopoB. BrimonHeHNe 1a00paTOPHBIX U MPAKTHYECKUX padoT. /[marHoctuka u
YCTpaHEHUE HEUCIIPABHOCTEN

npuOopoB. BricTpanBaHue rurnoTe3 Ha OCHOBAHWU UMEIOIIUXCS JJAHHBIX.
Mexanuka.

Teopusi:  PaBHOMepHOE HW  HepaBHOMepHOoe  jABWxkeHue. [ 'paduueckoe
Mpe/ICTaBlICeHUE NBIKEeHUS. Pelienne rpagudeckux 3ajiay, pacuer MyTH U cpeHein
CKOPOCTM HEPaBHOMEPHOTO JBWXEHHUs. [loHsATHE WHEPUMM U HWHEPTHOCTH.
[lentpoOexnass cuna. IlpumeHeHue AaHHBIX  (QU3UYECKUX TIOHATHH B
KU3HENEATEIBHOCTH YenoBeka. Chila ynpyrocTtu, Cuja TPEHUS.

Ilpakxmuxa: ViccnenoBaHue 3aBUCUMOCTH CHUJIbI YIPYTOCTH, BO3HHUKAIOUIEH B
Npy>XUHE, OT cTeneHu nedopmainuu npyxkuHbl. Onpenenenue koddduimeHta
TPEeHHS Ha TprOOMeTpe. (¢ UCMoJIb30BaHHeM o0opyaoBaHusa «Touka pocTay)
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT CHIIBI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 OesAMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [louck oObsiCHEHUST HAOIIOJaeMbIM COOBITHSIM.
OnpeneneHue CBOWCTB NpUOOpPOB MO 4YepTekaM U MOJACISIM. AHaIu3
BO3HUKAIOIIMX TNPOOJEMHBIX cuTyaluid. HM3o0paxkath cHCTEMY KOOpJUHAT,
BBIOMPATH TENIO OTCYETA M CBA3BIBATH €r0 C CUCTEMOM KoopauHaT. Mcrnonp3oBath
CUCTEMY KOOPAMHAT MJisi M3y4YeHUs MPSMOJIMHEHHOro nBrokeHusi tena. COopka
npubOpoB ©  KOHCTpyKumid. Mcronp3oBaHWE W3MEPUTENBHBIX  MPUOOPOB.
BrimonHeHre 1ab0paTOpHBIX W MPAKTHUECKUX padoT (¢ HCmoJb30BaHHEM
odoopynoBanusi «Touka pocrta»). /luarHoctuka M yCTpaHCHHE HEHCIIPABHOCTEH
npubopoB. BwicTpauBaHue THUMOTE3 HAa OCHOBAHUM HWMEIOIIMXCA JAHHBIX.
KonctpyupoBanue 51 MOJEIIUPOBAHHUE. Breimonaenue 3aJJlaHu i 1o
YCOBEPIICHCTBOBaHUIO NpUOOpOB. Pa3paboTka HOBBIX BAapUAHTOB OIMBITOB.
PazpaboTka 1 nmpoBepka METOJUKH dKCIIEPUMEHTAIbHON paboThl. PaboTa B Maibix
rpynmnax. AHaJIu3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE PEIICHUE, TEHCTBUS.
IIpencraBneHne pe3yiabTaTOB IAPHOM, TPYIIIOBOM JEATEIBHOCTH. YYacTHUE B
JIAAJIOTe€ B COOTBETCTBUM C MPABUIIAMHU PEYEBOIO IMOBEICHUSI.

I' uapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, TruUIpOCTaTUYECKOE MaBJICHUE,
COOOTIIAIOIITNECS] COCY/IBI, THAPABINYECKUE MAIIIUHEI.

Ilpakmuka: 3a0auu. BBHITAJKUBAIONIAS CHJIA B PAa3JIMYHBIX CHCTEMax; MpUOOPHI B
3aayax (COOOMIAIONINECS COCY/bl, TUAPABIMYECKUE MAIIWHBI, PHIYArH, OJIOKH).
DKCliepuMEHTaJIbHBIE 33JJaHUS:



1 )usmepenne cuibl Apxumena, 2)U3MEepeHUe MOMEHTA CHJIbI, JEHCTBYIOLIErO Ha
phluar, 3)usMepeHue

paboThl CUJIBI YNPYTOCTH MPU MOIBEME Ipy3a C MOMOUIBIO MOJBMKHOIO WIH
HEIIOIBIKHOTO 0JIOKA.(C ucnonb3oBaHuem ob6opyaoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxeM. [Touck oObSICHEHNS HAOIIOTaeMBIM COOBITHSIM.
COopka mpubOOpoB W KOHCTPYKIWU. VCronp30BaHNE W3MEPUTETBHBIX MPHOOPOB.
Brmmonnenne 1a00paTOpHBIX M MPAaKTHUECKUX padboT. [lnarHoctuka u ycTpaHeHue
HEUCIIPaBHOCTEN MpuOOpoB. BricTpanBaHue IMIOTE3 Ha OCHOBAHMHM MMEIOIIHUXCS
naHHbeIX. KoHcTpyumpoBanue u MoxaenupoBaHue. Pabora B ManbIX TIpynmnax.
AHanu3upyioT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JEWUCTBUA.
[IpencraBiieHre pe3yiapTaTOB MapHOM, TPYNIIOBOM JeATENbHOCTH. Iloaroroska
COOOILIEHUIT M JOKJIaJoB. YYacTHe B JAMAIOre B COOTBETCTBUM C IpaBHJIAMHU
pEYEBOT0 NOBEACHMUS.

CrarTuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TeNl. YCI0BUS paBHOBecHS. MOMEHT
cuibl. [IpaBunmo MomenToB. LleHTp TsbkecTu. MecnenoBaHue —pa3iudHbBIX
MEXaHUYeCKux cucreM. KoMOMHMpOBaHHBIE 3aJauM, HCHOJB3YS YCIOBHUS
paBHOBECHS.

IIpaxkmuxka: VI3rotoenenue paboTaromei CucTeMbl OJOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxeMm. [lonck 0ObsiICHEHHUST HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOWCTB NpuOOpPOB MO 4YepTekaM U MOJACISIM. AHaIU3
BO3HUKAIOIIMX MpOOJIeMHBIX cuTyaruii. HaOmrogaTe 1gelcTBHE  MPOCTHIX
MexaHu3MOB. [l03HaKOMUTBCS € (PU3MYECKONM MOJENbI0 «a0CONIOTHO TBEPAOE
Tenoy». PemaTe 3amauM Ha NMpUMEHEHHE YCJIOBUA(IIpaBUIIa) PaBHOBECHS phlyara.
[IpumensTh ycioBue (MpaBUIIO) paBHOBECHS pblyara Jjisi OObSICHEHHsS JIEUCTBUS
pa3iMyYHBIX MHCTPYMEHTOB, HCIOJB3YEMBIX B TexHHMKE M B ObITy. COOpka
npuOOpoB M  KOHCTpYyKUUH. Vcmosnp3oBaHMe M3MEPUTENbHBIX  MPUOOPOB.
BrinonHenne 1abopaTopHbIX U IPaKTHUECKUX paboT. JluarHoctuka u

yCTpaHEHHE HeWcIpaBHOCTEH NMpuOOpoB. BricTpamBaHue runore3 Ha OCHOBAHUU
UMeEIIMUXcs JaHHbIX. KOHCTpyWpoBaHWe U MOJeIMpoOBaHUE. BpInosHeHue
3aJlaHAl 10 YCOBEPILIEHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapUAHTOB
onbITOB. Pa3paboTka v mpoBepka METOAMKHU HKCIIEPUMEHTAIBLHON pabOTHI.

Pabora B ManibIx rpymnmnax. AHaIU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pewenue, neuctsusa. llpeacraBieHue  pe3yiabTaToB  IMAPHOM, TIPYINIIOBOM
nestenpHocTH.  [logroroBka  cooOmieHuid © - 10KJIaAoB.  OCYHIECTBISIOT
CaMOOLIEHKY, B3aUMOOLIEHKY JEATEIbHOCTH. Y4acTHE B JUAIOre B COOTBETCTBUM C
IIpaBUJIaMH PEYEBOT0 TOBEACHUS.

9 kJacc

TensmoBble ABJICHUS.
TennoBoe pacmupenue ten. [Ipoueccsl miaBIeHUs 1 OTBEPACBAHUS, UCITAPEHUS U



KOHJAeHcauu. Temionepenayda. BiiaxxHOCTh BO3yXa HA Pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HaGmonenue TasHus Jbjaa B Bojae. 2. CKOPOCTH HCHApEHUs
pa3nuyHbIX KuAKOCcTel. 3. TemnoBbie nBUTaTenu Oy IyIiero.

Jlabopamopnvie pabomsr (¢ HCNOJb30BaHHMeM oOopyaoBaHust «Touka
pocrtay): 1. MI3MeHeHuUs JUIMHBI Tejla TIPU HArPeBaHUU M OXJakaeHuH. 2. OTIIMBKa
napaduHoBoro coigaruka. 3. HaGmiogenue 3a maBieHueM Jnpaa 4. OT 4yero
3aBUCUT CKOPOCTbh HCHapeHusi Xujkoctu? 5. HaOmrogeHue TemiaonpoBOIHOCTH
BOJIBI U BO3/yXa.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

CaMocTosATeNbHO (QOPMYIHPYIOT MO3HABATEIBHYIO 3a7ady. YMEIOT C MOMOIIBIO
BOIIPOCOB  J1OOBIBATh HEJIOCTAIOIIYIO uH(pOpPMAIIHIO. Hcnonb3oBanne
W3MEPUTETLHBIX MMPUOOPOB. BhIMoMHEeHNe Ta00paTOPHBIX W MPAKTHYECKUX PadoT.
JlmarHoctrka ¥ yCTpaHEHUE HEUCIIpaBHOCTEN npuOopoB. BricTpanBanue rumnores
Ha OCHOBAHHMH UMEIOIINXCS TJaHHBIX. KOHCTpyHpoBaHHE W MOJIETMPOBAHHUE.
BrlnonHeHne 3aaHuil M0 yCOBEPIIEHCTBOBAHUIO MpHOOpoB. PazpaboTka HOBBIX
BApUAHTOB OIBITOB. Pa3paboTka M MpoBEpKa METOJUKH HSKCIEPUMEHTAIBHON
pabotel. PaboTa B Manbix rpymnmnax. AHAJIU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CBO€ pemieHue, AcucTBuA. lIpenacraBieHue pe3yiabTaTOB NApHOM, TIPYNIIOBOU
JESATEIbHOCTH. Y4YacTUE B JUAJIOTE€ B COOTBETCTBUU C IIPABUIIAMU PEUYEBOIO
ITOBEACHUSI.

DJleKTpUUYeCKHe SIBJICHUSI.

Mukpomup. Mogenn aroma, cymectBoBaBmmue n0 Havana XIX. Hceropus
OTKPBITASI W JCHUCTBUA TaJbBaHUYECKOrO »dieMeHTa. Kcropusa co3manud
anexkTpodopHOit MamuHbl. OnbIT BoibTa. DIEKTPUUECKUM TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocray)

1. Moaenu atromoB. 2. ["'aibBaHUYECKHUE 3JIEMEHTHI. 3. DIeKTpOPOpHOI

MamuHbl. 4. OneiTel Bonbta u ["'asibBanm.

Jlabopamophnvie pabomei: 1. Co3naHue TalbBAaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUUYECKUM TOK B KUIAKOCTIX CO3JIaHUS «30JI0TOTO
KITFOUHK) .

Xapaxmepucmuka OCHOBHBIX BUJOB JIESITEIbHOCTHU:

VYrpaBnstoT cBoeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU LE€JI€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUMU CBOUX ICUCTBUM U
OLICHKM YCHEUIHOCTH YycBOeHMs. CpaBHMBAIOT CHOCOO U pe3yJbTaT CBOUX
JEeUCTBUN ¢ 00pa3lioM - JTUCTOM COMpOBOXkaAeHUs. OOHAPYKUBAIOT OTKJIOHCHHS.
OO0ayMBIBaIOT MPUYUHBI OTKJIOHEHUN. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJb. Mcmonib30BaHUEe W3MEPUTENBHBIX MPUOOPOB. BrINoaHEHNE
Ja00OpaTOPHBIX W MPAKTUYECKUX padboT. JluarHocTMka W yCTpaHEHHE
HeUcCnpaBHOCTEN MpuOOpoB. BrICTpanBaHMe TUIIOTE3 HA OCHOBAHMM HUMEIOIIUXCS
naHHbIX. KoHCTpynpoBanue U MOJEITUPOBAHHUE.

DJIEKTPOMATHUTHBIE SIBJICHUS.

MarauTHoe ToJie B BemiecTBe. MarHuTHash aHoManus. MarHuTHele Oypw.
PaznoBunHOCTH 3JIEKTPOU3MEPUTEIBHBIX prOOpOB. PaznoBugHOCTH
BJIEKTPOJIBUTATEIIEH.



Hemoncmpayuu (¢ ucmojib3oBaHueM oOopynoBanusi «Touka pocrtay):
1. HarnsimHOCT OBEAEHUS BEIECTB B MAarHUTHOM noJe. 2. [Ipesenranuu o
MarHUTHOM TojJe 3eMiii MU O MarHuTHeIXx Oypsax. 3. [lemoHcrtpamus
Pa3HOBUAHOCTEH  AJIEKTPOM3MEPUTENbHBIX  npuoopoB. 4.  HarmsinHocTb
PA3HOBHUIHOCTEH JIEKTPOJABUTATEIICH.
Jlabopamopnwvie pabomuwi: 1. VccienoBaHue pa3indHbIX 3JIEKTPOU3IMEPUTEIbHBIX
puOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.
VYrpaBigioT CBOEW MO3HABATEIBHOM M Y4EOHOH AEATENbHOCTHIO MOCPEACTBOM
ITIOCTAHOBKM II€JIE, IJIAHWUPOBAHMS, KOHTPOJSA, KOPPEKLUHMH CBOMX ACHUCTBUU WU
OLIGHKH YCIEIIHOCTH YycBOeHHsA. CpaBHHMBAIOT CHOCOO M pPE3yJabTaT CBOMX
JEUCTBUN € 00pa3lioM - JTUCTOM COMpOBOXkAcHUsA. OOHAPYKUBAIOT OTKJIOHCHHS.
OOmyMBIBAIOT MPUYUHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.
Onruveckue siBJICHUS.
M cTOYHUKM CBETA: TEIUIOBBIE, JIIOMUHECLICHTHBIE, UCKYCCTBEHHBIE. 3roToBiaeHue
KaMepbl - OOCKypa M HCCIEAOBAHUE H300paKEHUS C IOMOIIBI0 MOJEIH.
MHorokpatHoe u300pakeHHE IMpeIMeTa B HECKOJbKHUX IUIOCKHX 3€pKajax.
M3roToBUTH NEPUCKOI U C €0 MOMOILBIO NpoBecTH HabmoaeHus. [Ipaktuueckoe
WCITOJIb30BAHUE BOTHYTBIX 3€pKaJl. 3pUTEIIbHBIE WIITIO3UH, IOPOKIAEMBIE
IpeIoMIIEHUEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM onTHKH. Mcronp3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBannemM odopynopanus «Touka poctay)
1. Paznuunble HICTOYHUKH cBeTa. 2. MI300pakeHne nmpeaMeTa B HECKOIbKUX
II0CKUX 3epkanax. 3. M3o0paxkeHune B BOrHYTHIX 3epkayax. 4. Mcnosb3oBaHue
BOJIOKOHHOM onTuku. 5. YcrpolcTBo (oToamnmnaparoB, KHUHOMPOEKTOPOB,
KQJIEUIOCKOTIIOB.
Jlabopamophwvie pabomwi: 1. V3rotoBneHrne kamepsl - 00CKypa M HUCCIEIOBaHUE
u300paxkeHust ¢ momoulplo Mozenu. 2. llpakThueckoe NpUMEHEHHE IJIOCKUX
3epkasl. 3. IIpakTMueckoe HMCHOJB30BaHUE BOTHYTHIX 3epkain. 4. M3rortosiieHHe
NEPUCKOIa U HAOIIOACHUS ¢ TOMOIIbIO MOJIEIH.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.
VYrpaBnstoT cBoel MO3HABATENILHOW W Y4eOHOW NEATeNbHOCTBIO IMOCPEICTBOM
ITIOCTAHOBKM II€JI€M, IIAHUPOBAHUS, KOHTPOJISA, KOPPEKUHWH CBOUX JCUCTBHU WU
OLICHKM YCHEIIHOCTU YCBOCHHS. BbAensioT U (opMyIupyIOT MO3HABATEIbHYIO
1ueiab. BBIIENSIOT KOJWYECTBEHHBIE XapaKTEPUCTHUKU OOBEKTOB, 3aJaHHbIC
cinoBaMu. [I[pyHUMAIOT MO3HABATENBHYIO LETIb U COXPAHSIOT €€ MPU BBIINOJHEHUN
y4eOHBIX elcTBUM. OCO3HAIOT CBOU JIEUCTBUA. MIMEIOT HaBBIKM KOHCTPYKTHUBHOTO
OOLIEHUSI B MAJIBIX TPyMIax.
Yes10BeKk u npupoaa
ABTOMaTtMka B Hamed Ku3HU. [Ipumepsl MCHOJAB30BAHMS AaBTOMATHUYECKHX
YCTPOMCTB B Hayke, Ha Npou3BOACTBE W B ObiTy. CpenctBa cBsizu. Paano u
TEJIEBUACHUE. AJBTEPHATHUBHBIE HCTOYHUKH JHEPTrUU. BHIBI 3JIEKTPOCTaHLUM.



HeobxoauMocTh SKOHOMUU TIPUPOIHBIX PECYPCOB W HCIIOJIB30BAHUS, HOBBIX
HKOJIOTUYHBIX U Oe30MmacHbIX TexHonoruil. Hayka u 6e30macHoCTb J1toei.
Jlemoncmpayuu: 1. hoTomMaTepuabl U CIalIbI IO TEME.

Jlabopamopnvie pabomwei: 1.M3ydeHne JeHCTBUI CPEACTB CBS3H, pPaAUO M
TEJICBUACHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

CamocrosiTennbHO  (DOPMYTUPYIOT — [O3HABATENbHYIO 3alady. YMeEWT (Wiu
pa3BUBAIOT) CHOCOOHOCTh C TOMOIIBIO BOMPOCOB J0OBIBATH HEAOCTAIOIIYIO
uH(bOpPMAITHIO.

10-11 kaaccenl

Kunematuka
CrnocoObl  omucaHus  MexaHudeckoro  JBwkeHus.  Cucrema — oTcuera.
[IpssmonuueiiHoe JaBWKeHUE. [IpsMONIMHENTHOE pPaBHOMEPHOE JBHXKEHHE MO
miockoctu. llepemenieHne W CKOpPOCTh MPU PABHOMEPHOM MPSIMOIMHEHHOM
JBH>KECHUU MO TJIOCKOCTU. OTHOCUTENBHOCTh ABWXKEHUA. CIIOKEHUE IBUKECHUII.
[IpyHIMO HE3aBUCUMOCTH JBM>KeHUH. KpuBonuHelHOe nBuxkeHue. J[BuxkeHue
Tenaa, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMepHOE MABMKEHHUE TIO
OKPYXKHOCTH. YTJIOBasi CKOpocTh. [lepron n yactora Bpamienus. CKopocThb
U YCKOPEHUE MPU PABHOMEPHOM JIBUXKEHUU IO OKPY>KHOCTH.

Jlabopamopnvie pabomui(c UCNOJB30BaHMEM oOopynoBaHusi «Touka
pocTay):

N3yuenne nBuxkeHUs CBOOOHO MAJAl0IIero Tea.
N3yueHne NBUKEHUS 11O OKPY>KHOCTH.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTM PABHOMEPHOTO  JBWKEHHUS TPU  MCIOJIb30BAHUU
TpeHaxkepa «OeroBast JOPOKKaY.
Hcropuyeckass peKOHCTPYKIUS ONBITOB [anmies mo ompenesieHHI0 yCKOPEHUs
CBOOOTHOTO MaICHUS TETI.
[TpuHIUTIBEI pAaOOTH TPUOOPOB JJIsT K3MEPEHUSI CKOPOCTEH U YCKOPEHUI.
[Ipumenenue cBOOOTHOTO TAACHUS I U3MEPEHUSI PEAKIINH YeIOBEKa.
Pacuer TpaekTopun nBMXKEHUA NEPCOHAXKEN paccka3oB P.Pacmy.
Xapakxmepucmuka 0CHO8HbIX U008 OesimelbHOCMU. YTEHUE U 00CY X ACHUE TEKCTa
cTaTell MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIaJ0B U MPE3eHTAIU, COCTABJIICHUE U
peleHue 3aaad, oocyxaeHue crnocoooB pemreHus (moarotorka k OI'D mo dusuke).
JAunamMuka
Nuepunanbabie cucteMbl otcuera. Cuna. 3akoHbsl HeroToHa. [[BrkeHuME Tena non
JICICTBUEM HECKOJBKUX CHUJ. J[BM)KEHHE CUCTEMBbI CBA3aHHBIX TeJ. JluHamuka
PAaBHOMEPHOTO JIBUKEHUS MaTepHalbHON TOYKM MO OKpYKHOCTH. Kiaccel cui.
3aKOH BCEMUPHOTO TAroTeHUs. [[BrkeHue miaHeT. ICKyCCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3Butus npeacrapiiennii o Beenennoit. Ctpoenue
Y 3BOJIIOLHS BeeneHHou.



Jlabopamopnvie pabomui(c HUCMOJb30BaHMeM o0opynoBaHusi «Touka
pocTay):

N3MepeHne macchl Tela ¢ UCIOJIb30BAHUEM BEKTOPHOIO PA3JIOKEHHS CHJIBIL.
N3yyeHne KMHEMATUKU M AUHAMUKHA PaBHOYCKOPEHHOTO JBWXKEHUS (Ha MpUMepe
MaluHbel ATBy/a). M 3ydeHne TpeHus! CKOIbKEHHUS.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Hcropuyeckas peKOHCTpYKIUsl ONbITOB KynoHa u AMOHTOHA O ONPEAEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUs. [lepBble MCKYCCTBEHHBIE CTYTHUKHU 3€MIIH.
Kak otnuuaroTcss MexaHWYecKHe MpoIecchl Ha 3emie OT MEXaHUYEeCKUX
nporieccoB B kocmoce? Tena ConmHeuHoit cuctembl. OTKPBITHSI HA KOHYUKE MEpa.
Xapaxmepucmuka 0CHOB8HBIX U008 0esIMENbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
cTaTeld MHTEPHET-CAaUTOB, OOCYKJICHUE JOKIAJ0B U MPE3EHTAIMN, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHne cnocoooB pemieHus (moaroroBka k OI'D no dusuke).
Nmnyabc. 3aKoH cOXpaHeHHUsI HMITYJIbCA
Nmnynec. M3MeHeHuEe uMmyibca MaTepuanbHOMl Touku. CucteMa Tenl. 3akoH
COXpPaHEHUS UMITYJIbCA.
IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
PeaxtuBHoe nBuxenue B mnpupojge. Paccnenosanme JITII ¢ momompro 3akoHa
COXpPaHEHHS UMITYJIbCA.
Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYX ICHUE TEKCTa
cTaTell MHTEPHET-CAaUTOB, 0OCYXKJICHUE JAOKIAJ0B U MPE3EHTAIlM, COCTaBICHUE U
penieHue 3aaa4, o0cyXaeHue cnocoooB pemeHus (moaroroska k OI'D no dusuke).
Craruka
PaBHOoBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBeCHs TBepaoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamophvie pabomvi(c HUCNOJb30BaHMEM oOopynoBaHusi «Touka
pocTay):
Omnpenenenue NEHTPOB MACC PA3IMYHBIX TEJ (TPH CIIOc00a).
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[IpuMeHeHUEe TMPOCThIX MEXAaHM3MOB B CTPOUTENIBCTBE: OT 3E€MIISIHKH 10
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BETOCUTIEA.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
cTaTeld MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3CHTAIMH, COCTABIICHUE U
pelieHue 3aaa4, 0ocyxaeHue cnocodoB pemieHus (moaroroska k OI'D o ¢usuke).
Mexannveckue KoJ1e0aHMsI M BOJIHbI
Mexannueckue kojeOanus. IIpeoOpa3oBaHMe »dHEPruu MNPU MEXAHHUYECKUX
KojeOaHusx. MareMaTuyeckuii W TOPYXUHHBIM ~ MasTHUKA. CBOOOJAHBIE,
3aTyxalllue W BBIHYXKJEHHbIC KoyieOaHusi. Pezonanc. MexaHuWdeckue BOJIHBI.
JInmHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnvie pabomui(c UcHOJb30BaHMEeM o0opynoBaHusi «Touka
pocray):
N3yuyenue koneOaHuii HUTSHOTO MasiTHUKA.
Ipumepnvie memol npOeKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



CtpyHHBIE MY3BbIKaIbHBIE HHCTPYMEHTHI. KosebaTenpbHble CUCTEMBI B TIPUPOJIE U

TEXHUKE.

Xapakmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa

cTaTeil MHTEPHET-CaliTOB, 00CYX JACHHUE JOKIAI0B U MPE3CHTAllMNA, COCTABICHUE U

penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI

[Tepemennsbiii snekTpuueckuid Tok. KonebatenbHbI KOHTYp. BBIHYXICHHBIE U

cBoOoanbIe DM Konebanus. DM BOIHBI M UX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOm.:

[IpuHUMOBI paAMOCBSI3U U TeleBUAeHUA. Biusaue DM u3mydeHUN Ha KUBbBIC

opraHu3Msbl. I3rotosieHre yCTaHOBKH Il IEMOHCTPALIMH ONBITOB 10 OMMU.

OnextpomaruutHoe u3nydyeHne CBY-nmeun. Hcrtopuyeckas peKOHCTPYKIMS

ONBITOB AMIEpa.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa

CTaTeil MHTEPHET-CaTOB, 0OCYX JICHUE JOKIJIAIOB U MPE3CHTAILUM, COCTaBICHUE U

perieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).

Onrtuka

Hctounuku cseta. JleiicTBUsA cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacIpOCTPAHEHUs

cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B TUIOCKOM 3epKaie.

3aKOH MpEIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen. llpenomnenne cBera B mpusMme. Jlucnepcus cBera. SIBIIEHME TOIHOTO

BHYTpEHHEr0o oTpaxkeHus. JIuH3bl. Tonkue nuH3bl. [locTpoeHue u3zo0pakeHUu,

CO3/IJaBa€MbIX TOHKUMU JUH3aMu. ['11a3 u 3penue. OnTudyeckre npudopsI.
Jlabopamophnvie pabomvi(c HUCNOJB30BaHMEM oOopynoBaHusi «Touka

pocTay):

DKcnepuMeHTalbHAs MMPOBEPKA 3aKOHA OTPAKEHHUS CBETA.

N3mepeHue nokazaresis npeioMIIEHUS BOJIBI.

N3mepenne poKyCHOTO pacCTOSIHUS COOMPAIONIEH JIMH3BI.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hcropruueckas peKOHCTPYKLMS Tejieckorna [ anues.

N3roroBneHne Kaiengockorna.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTCHUE U 00CYKICHUE TEKCTa

cTaTell UHTEPHET-CAalTOB, 0OCYXKJICHUE JOKIAJ0B U MPE3EHTAIlMN, COCTaBICHUE U

penieHue 3aa4, 0ocyxaeHue cnocooo peuieHus (moaroroska k OI'D o gusuke).

du3uKa aToMa ¥ ATOMHOI0 SI/IPa

Crpoenue aroma. IlormomeHne W HcnyckaHue cBeTra aroMamMu. OnTUyecKue

cnekTpbl. OnbiTel Pe3epdopaa. [Inanerapuas monens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsgoBOE€ M MACCOBOE 4YMCiA. SnepHble CUiIbl. DHEPTHsl CBA3M ATOMHBIX

anep. 3aKOH paaMOaKTHBHOTO pacmaga. Amnbda- u Oera-pacnazgsl. [Ipasuiia

cMmeuieHusd. AnepHeie peakuuu. JleneHue u CUHTE3 sAnep. fnepHas sHEpreTuka.

HUctounuku nsHeprun ConHua u 3Be3d. Peructpauust SACpHBIX H3ITYUYEHU.

BnusiHMe paguoaKTUBHBIX W3JIYYEHHU Ha JKHUBbIE OpraHusMbl. [lo3umerpus.

DKoJIOTUYECKHEe MPOOJIEMBI SIACPHON YHEPTETUKH.



Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus: aroma.

N3mepenue KII/] conmneunoi 6atapen.

HeBuauMmele u3iydeHus B CIEKTPE HATPETHIX TEIL.

Xapakmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ACHHUE JOKIAI0B U MPE3EeHTAllMNA, COCTABICHUE U
penieHue 3aja4, 00cyxaeHue crnoco0oB pemieHus (moaroroska k OI'D o gusuke).
®opMblI Oprauu3anum o0pa3oBareIbHOIO Ipouecca:

- TpynmnoBas;

- UHAUBUIyalbHAas;

- (ppoHTaNBHAS.

Benymme TexHoJI0run:

Hcnonb3yroTcsi 3JIEMEHTBl CIEAYIOMIMX TEXHOJOTUM: MPOEKTHAas, MpOOJIEMHOTO
oOydeHusi, WH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIIIJICHUS,
npoOJIEMHOTO 1Majiora, UrpoBasi.

OcHOBHBIE MeTOABI pPA00THI HA YPOKeE:

Benymumun Metogamu  oOydeHUsl SIBISIIOTCSA: YaCTHMYHO-TIOUCKOBOM, METOJ
MaTEMaTU4YECKOro MOACIIUPOBAHUS, AaKCHOMAaTUYECKUA METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBIISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0ajiax HE CTaBUTCA.
VYyammiicss yuyuTcss OUEHUBATh ce0d M JIPYTUX CaM, YTO IO3BOJIAET pPa3BUBATH
YMEHUSI CAMOAHalM3a M CHOCOOCTBYET PAa3BUTHIO CAMOCTOSITENBHOCTH, Kak
CBOMCTBY JIMYHOCTU Yy4Yallerocs. BBIIBIEHHME NPOMEKYTOUHBIX M KOHEUYHBIX
pE3yNbTATOB  YYalIUXCS TPOUCXOJIUT 4Yepe3 MPAKTHUUECKYI0 JIESITeIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTMyeckas MoA0OpKa 3aJady  pa3IuyHOrO0 YpPOBHSA  CIOXKHOCTH C
IIPEICTABIICHUEM PA3HBIX METOJOB PELICHUS B BUIE TEKCTOBOI0 JOKYMEHTA,
npe3eHTanuu, (pJIII-aHUMAMU, BUIEOPOJIHKA Wik WED - crpanunm! (caiita)

* BBICTaBKa IPOEKTOB, IPE3CHTAIU;

* IEMOHCTpAIIMS IKCIIEPUMEHTA, KAUECTBEHHOM 3a/1aul ¢ KaUeCTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHHs, B TOM YHUCIE, IPEe3EHTAIMe) OMICaHueM Ipoliecca Ha
3aHATUH, PECTUBAIEC FIKCIIEPUMEHTOB; (PU3UUECKHE OJTUMITUA/IbI.

KaneHnapHO—TeMaTuqecmoe INIAHUPOBAHHUE 8 kiace

Ne Hara Tema ypoxka Hcnoas3oBanue pruMeua
n/0 | NPOBEJCHHUS 0o0opynOBaHMSA LEHTPA HUE
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOH
HANPaBJIEHHOCTEHl

«Touka pocra»

1. Beenenue (14)

BBognoe 3ansatme. llenn u 3anmaum | KomnbroTepHoe
1 Kypca. TexHuka 6€301acHOCTH. o0opyioBaHNE




2. PoJib 3kcniepuMenTa B KU3HU YesioBeKka (34)

Cucrema eIMHMUIIL, IOHSATUE O Kommnbsrorepuoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHMSIX o0opyioBaHuE
Du3HUECKU HKCIIEPUMEHT. O6opynoBanue s
Bune! pusnyeckoro skcrepruMeHTa. JEMOHCTpAaIHii
[MorpemHocTs n3Mepenus. Bunpr
MOrpemHocTed u3mepenus. Pacuér
3 MOTPEUTHOCTH N3MEPEHUsI.
JlaGopaTopHas pabota O6opynoBanue ajs
«M3mepenne ooObeMa TBEpAOTO 1abopaTopHbIX paboT U
4 TEJ1a). HpaBI/IHa O(bOpMJ'IeHI/IH YYEHUYECKHUX OIBITOB
n1abopaTopHOil pabOTHI.
3. Mexanuka (84)
5 PaBHOMepHOE 1 HEpAaBHOMEPHOE O6opynoBanue st
JIBIDKCHUSL. Ja00paTOPHBIX PaboT M
6 Fpa(I)I/I‘IGCKOG MpeaACTaBJICHHUC YUEHUYIECKHUX OIIBLITOB
ABHAKCHHA. (na 0a3e KOMILIEKTOB
Pemenue rpaqmqecm/l)v( 3ajad, s OT'D)
7 pacuer myTu U CpeHel ckopocTu
HEPABHOMEPHOTO JIBUKCHHUS.
8 [ToHsITHE HHEPIIMH U WHEPTHOCTH.
IlenTpobesxHas cuia..
9 Cuna ynpyrocTu, cuiia TpeHus O6opynoBanue st
J1a00paTOPHBIX PaboT M
Jaboparopnas pabora YUEHUYECKUX  OIBITOB
«HMccnenoBanne 3aBUCUMOCTH
CHWJIBI YIIPYT'OCTH, BO3HUKAIOLIEH B (Ha 0ase KOMILICKTOB
10 NPY)KKMHE, OT CTENEHN AehOopMaIn s OI'9)
TPYKUHBD).
JlabopaTopHas pabota
11 «Omnpenenenune KodppuIreHTa
TpEeHUsI Ha TPUOOMETPEN.
JIaGoparopHas paboTa Ob6opynoBanue as
«HMccrnenoBanne 3aBUCUMOCTH 1abopaTopHbBIX padoT U
12 CHWJIBI TPEHUS OT CHUJIBI YUYEHUYECKUX OMBITOB
HOPMaJIbHOTO JABJICHUSD.
4. 'mapocraTuka (124)
13 IInotHocTs. 3anaua naps I'epona OGopynoBanue st
JIEMOHCTpPALINIA
Pemenue 3ana4 noBeILIEHHON
14 CJI0)KHOCTH Ha pacueT MIOTHOCTH
BELIECTBA.
15 Pemienne 3aga4 moBBIIEHHOM O6opynoBaHue aJs
CJIIOXKHOCTHU JACMOHCTpanuu
16 JlaBiaeHue KUJIKOCTH M Ta3a. 3aKOH
[Tackasns
17 CooOraromuecs COCy/Ibl.
18 JIaGoparopHas paboTa Ob6opynoBanue as
«U3rotoBnenue mojaenu GoHTaHa» mabopaTopHbIX padoT U
19 JlaGopatopHas pa6ota [VUEHUYECKUX  OIBITOB

«M3roroBnenne Mmoaenu poHTaHA

(Ha 0a3e KOMIUIEKTOB




3akoHn Ilackans. [laBneHue B mg OI'D
KUJKOCTSAX U razax.
20 ['unpaBnuyeckre MalivHBbIL.
CooOuiaromuecs CoCybl.
21 Britankuaromas cuia. 3akoH O6opynoBanue s
Apxumerna. JIEMOHCTPALIUI
JlaGopaTopHas pabota OGopynoBaHue aJis
29 «BpIsicHEeHUE yCIIOBUS IJIABAHUS n1abopaTopHBIX padoOT U
TEI. YUYEHUYECKUX ONBITOB
23 biiok 3amau na 3akon Ilackans, O6opynoBanue s
3aKOH Apxumesna. JIEMOHCTpALII
24 biiok 3amau na 3akon Ilackans,
3aKOH Apxumezna.
5. Craruka (104)
25 biok. Peryar. Ob6opymnoBanue st
JIEMOHCTPALMN
26 PaBHoBecue TBepAbix Ten. MoMeHT
cuibl.lIpaBuiio MOMEHTOB.
27 Ientp TSKECTH. Hccnenosanue | O6opynoBanue ais
Pa3IMYHBIX MEXaHHYECKUX CHCTEM JIEMOHCTpAIIHIA
28 Komb6unupoBanHubie 3a1auu,
WCIIOJIB3YS YCIIOBUS PAaBHOBECHSI.
29 Komb6unmnpoBanHusbie 3a1auu,
WCIIONB3YS YCIOBUS PABHOBECHS
JlaboparopHast pabota O6opynoBanue ajis
«U3rotoBnenue padoraromieit 1abopaTopHBIX paboT U
30 cuctembl 610k0BY. OdopMicHHE YYCHHUYECKUX  OIBITOB
paboThI. (Ha 0aze KOMILIEKTOB
Pabota nag npoextoM «braoku». st OI'D
JIaGoparopHas paboTa
«M3rorosnenue paboraroieit
31 CUCTEMBI OJIOKOBY.
JlabopaTopHas pabota O6opynoBanue ajs
«U3rotoBnenue padoraromieit 1abopaTopHBIX paboT H
32 CHCTEMBI OJIOKOB. YUEHUUYECKUX OIBITOB
Odopmnenue paboTHI. Kommnsroreproe
33 o0opynoBaHue
34 3amura npoeKToB.
KaneﬂuapHO-TeMaanecxoe IJIAHUPOBAHHUE 9 kiacc
Ne Hara Tema ypoxka Hcnoas3oBanue pume
I/l | IpOBEICHUS 000py10BaHMS LIEHTPA | YaHUE
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEl
«Touka pocra»
1. BBenenue (14)
BBonnoe 3anstue. Llenu u 3amaum | KommnbroTepHoe
1 Kypca. TexHuka 6€30nacHOCTH. o0opyioBaHNE
2. TenuioBble siBjaenus (12 v)
2 ‘ Pa3HooOpasue TemaoBBIX SIBICHUI. ’ Komnsroreproe




TernmoBoe pacuiupeHue Tell.

o0opynoBaHue

JlaGoparopHas paboTa
«/3MeHeHus JUIMHBI Tea IpH

O6opynoBanwue st
Ja00paTOPHBIX PaboOT U

3 HarpeBaHUU U OXJIAKICHUN. YYEHUYECKUX OMBITOB
Tennonepenauya Habmonenue O6opynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA

4 BO3yXa.
JlaboparopHast pabota O6opynoBanue st
«3mepenue ynenbHOU 1abopaTopHBIX paboT U
TETUIOEMKOCTH Pa3TUYHBIX YYCHUYECKUX  OIBITOB

S BEIIECTBY. (Ha 0aze KOMILIEKTOB
[InaBnenue u oTBEpIECBaHUE. i OI'D
JlabopaTopHas pabora «OTirBKa

6 napauHOBOTO COJIATUKAY
JlaboparopHas pabota O6opynoBanue st
«Habmronenue 3a riaBieHHEM 1ab0paTOPHBIX padoOT |

7 JIBIa» YUYEHUYECKUX OMBITOB
Pemenue onumnuagHpix 3a1a4 ObopynoBanue s

8 Ha ypaBHEHUE TEIJIOBOro OayiaHnca JI€MOHCTpaLUl
Pemenne onumnuaaHeix 3a1a4 ObopynoBanue s

9 Ha pacy€T TEIUIOBBIX ITPOLIECCOB JEMOHCTpAaLNI

10 Jlaboparopus kpuctamaorpadum.
Hcnapenue u KoHAEHCAIUS. ObopynoBanue s

11 JIEMOHCTpALINI
CocraB armMocdephl, O6opynoBanue JyIs
HaOJII0IeHUE TIepexo/ia [EMOHCTpALHIA
HEHACBILICHHBIX ITapOB B

12 HACKILICHHEIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ams

13 KOHTHHEHTAX JIEMOHCTpPAIAN

3. DaekTpuyeckue sipjaenus (84)

Muxkpomup. Mozenu atoma, O6opynoBanue s

14 CyIIeCTBOBaBIIME 10 Hayana XIX JIEMOHCTPALIUT
Hcropus OTKpsITUA U NEHCTBUSA Kommnsroreproe

15 TaJIbBAHUYCCKOTO DJIEMCHTA 060pyﬂ033HHe
Hctopus co3nanus 3nekTpodopHOit

16 MaITHHBI
OneiTel BonpTa. DnekTpudeckuit KomMmnerotrepHoe

17 TOK B 3JIeKTPOJIUTAX. 000py/I0BaHUE
Pemenne onuMnuamHbIx 3a1a4 Ha ObopynoBanue s

18 3aKOHBI TIOCTOSITHHOTO TOKa JICMOHCTpPAITAN
HaOsronenne 3aBUCUMOCTH ObopynoBanue s
COIIPOTUBJICHHUA ITPOBOJJHUKA OT HeMOHCTpaHI/Iﬁ

19 TEMIIEPaTYPHL.
JIaGoparopHas paboTa Ob6opynoBanue as
«OmnpeneneHne CTOMMOCTH 71ab0paToOpHBIX paboT U
M3PACXOJIOBAHHOM DJIEKTPOIHEPTUN | YICHUUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTENS U TIO (Ha 0aze KOMILJIEKTOB

20 CYETYUKY» st OI'D
Pemenne onmuMnuaaHeIx 3a1a4 O6opynoBanue s

21 Ha TEIUIOBOE JCHCTBHE TOKA

JEMOHCTPALMI




4. JjeKTpOMarHuTHbIe siBJeHud (34)

22

QHGKTPOMaFHI/ITHBIe SIBJICHHA.

ObopynoBanue s

DJIIEKTPOU3MEPUTEILHBIE TPHOOPHI. JIEMOHCTpALMI
MarnutHas anoMmanusd. MaruuTHbBIC O6opynoBanue st
23 Oypu JEMOHCTpALINI
PasnoBugnocTn
24 3JICKTPOJIBUTATEICH.

5. OnTuyeckue siBjeHus (74)

Hcrtounukwm cBera: TCIIJIOBBIC,

O6opynoBanue s

25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHA
DKcIepuMeHT Ha0I0/ICHUE.
MHuorokpatHoe n3o0paxeHue
MpeaIMeTa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
M3roToBUTH IEPHUCKOIT U C €r0 O6opynoBanue JyIs

27 TTOMOIIBIO TPOBECTU HAOTIOACHHUS JI€MOHCTpaLUl
[IpakTHueckoe UCIOIb30BaHNE O6opynoBanue JyIs

28 BOTHYTBIX 3€pKal JI€MOHCTpaLUl
3puTenbHbIE WILTIO3UH, O6opynoBanue s
MOPO’K/Ia€MBbI€ MTPETOMIICHUEM JEMOHCTpAIHii

29 ceera. Mupaxu.

30 Pa3BuTHE BOJJOKOHHOM ONTUKH
Hcnosb30BaHnE 3aKOHOB CBETA B

31 TEXHHUKE

6. UesroBek u mpupoaa (44)

32 ABTOMAaTHKa B HalIEH KU3HU . Komnberorepnoe

33 Panuo u TeneBunenue obopyznoBaHue
AJNBTEpHATUBHBIC HCTOUYHUKA

34 SHepruu. Buael ssekTpocraHinii
Hayka ceronns. Hayka u

35 0€30MacHOCTh JIOJIEH.




KanennapHo-remaTnuyeckoe miannposanue 10-11 kiaacent

[Hara Tema ypoka Hcnoabs3oBanue pume
Ne IIPOBEICHUS 000opy/10BaHMS LIEHTPA | YaHUE
n/n | Ilnan | ®dakr €CTEeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPABJIEHHOCTEHl
«Touka pocra»
1. BBegenue (14)
BBognoe 3anstue. Llenu m 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyioBaHUE
2. Kunematuka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOT'O JIBH)KEHUS JE€MOHCTpaLUN
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue ais
JBUKEHUE 10 Tuiockoctu? CmMoTps JIEMOHCTpALIHIA
3 U3 KaKOM TOYKU HAOIIOIATh
OTHOCHUTENBHOCTD ABHIKEHUS. Oo6opynoBanue ams
4 CnoxeHue IBUKECHUI. JIEMOHCTpALINI
Jlabopamopusie pabomul: O6opynoBanue st
«3yuenue nBuxkeHus: CBOOOIHO na0opaTOpHBIX paboT u
najaromiero tena», «Mzydenue YUYEHUYECKUX OMBITOB
S JIBUKEHMSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas Oo6opynoBanue ams
koctouka? Pacuer Tpaekropun JIEMOHCTpAIIHiA
JBUKEHHSI TEJ U IIePCOHAXKEH
6 pacckaszoB P.Pacrd o MroHxay3eHe
Hcropuyeckast peKOHCTpYKLUS ObopynoBanue s
ONBITOB ["asniiest Mo ONpeaeICHUI0 JIEMOHCTpAIHiA
7 YCKOPEHHS g.
Omnpenenenne CKOpocTu ObopynoBanue s
PAaBHOMCEPHOI'O ABUKCHUSA ITPU HeMOHCTpaHI/Iﬁ
HCIIOJIb30BaHNU TPEHAXepa
8 «OeroBas JOPOKKay.
3. Innamuka (84)
Cuna Bomu, cuia yoexxIeHUs Win Ob6opynoBanue s
9 cuiia - pu3ndeckas BelnuynHa? JEMOHCTpaLMH
Jlabopamopnas paboma: O6opynoBanue aJis
10 «M3mepeHne Macchl Tesna» n1a00paTOpHBIX paboT U
JIBu>keHue Tena noj AeiicTBueM YUEHUYECKUX OMBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHHME CUCTEMBI CBSA3aHHBIX ObopynoBanue uis
12 Tel JIEMOHCTPALIHI
Jlabopamopnvie pabomwi: | ObGopymoBaHUE AJIs
«M3y4eHne TpeHns: CKOJIbKEHUSD) 71ab0paToOpHBIX paboT U
13 YYEHUYECKUX ONBITOB
Jlunamuka paBHOMEpHOTO ABWKeHUs | OO0opymoBaHue st
14 110 OKPY>KHOCTHU JEMOHCTpALUN
Hcropus pa3Buths NpeacTaBiIeHUN ObopynoBanue s
15 o Bcenennoii. ConHeuHas cucreMa. JIEMOHCTPALNI
16 OTKpBITHS HA KOHYUKE TIEpA. O6opynoBanue s




[TepBbie HCKYCCTBEHHBIE CITYTHUKH JIEMOHCTpALII
3emuu.
4. UmnyJjibc. 3aK0H COXpaHeHHsI MMITYJIbca (349)
17 Kak BbI sIXTy Ha30BeTE... Komnerorepnoe
18 PeakTuBHOE ABMXKEHUE B IPUPOJIE. 00opyIoBaHue
Paccnenopanue ATII ¢ momoribio Komnerorepnoe
19 3aKOHA COXPaHEHUs UMITYJIbCa o0opyoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue ajis
«OmnpeneneHue NEHTPOB Macc 1abopaTopHbIX paboT U
20 pa3IUYHBIX TN (TpH Crocoda)» YYEHUYECKUX OMNBITOB
[Ipumenenne npocThix MexaHu3MoB | KommbroTepHoe
B CTPOUTEIILCTBE: OT 3EMJISTHKU JI0 obopynoBaHue
21 HebocKkpeba
6. Mexanu4yeckue Koje0aHus M BOJIHBI (34)
22 Bubl MagsTHUKOB U UX KoJeOaHU O6opynoBanue s
23 Urto nepenocut BosiHa? JICMOHCTpALMi
KonebaTenbHbie CUCTEMBI B PUPOJIC
24 Y TEXHUKE
7. DJAeKTPOMArHUTHbIE KOJIe0aHUS M BOJIHBI (24)
DKCcrepuMeHTanbHas IPOBEpKa Kommnbsrorepuoe
25 CBOMCTB DM BOJIH. o0opyioBaHUE
UccnenoBanue snekrpoMarautHoro | KommerorepHoe
26 n3nydenuss CBU-neun o0opyJi0BaHuE
8. OnTuka (44)
. U3roroBnenue monenu KomnsrorepHoe
27 Kasei10CcKoma. 060pyI0BaHNE
DKcnepuMeHTaNnbHas MpoBepKa O6opynoBanue s
28 3aKOHA OTPAKEHUS CBETA. JIEMOHCTpPAITHI
Jlabopamopnas paboma: Ob6opynoBanue as
«3mepenne nokazarens 71ab0paToOpHBIX paboT U
29 MIPEJIOMIICHUS BOJBI» YYEHUUECKHUX OIBITOB
Kak oTnnuarorcs nokazarenu O6opynoBanue s
30 MPEJTOMJICHHUS IBETHOTO CTEKJIa JIEMOHCTpPAITHI
9. ®u3uka aToMa M AaTOMHOT0 siapa (44)
[Tornomenue u UCyckaHue CBETa Kommnsroreproe
31 aroMamu. OnTuueckue CIICKTPHI. O60pyI[OBaHI/Ie
N3mepenne KIIg COJIHEYHOM
32 Oarapen Kommnsroreproe
Biusane PaaAOaKTUBHBIX 060pyI[OBaHI/IC
33 W3JIY4eHUI Ha )KMBbIE OPraHU3Mbl
2 CriocoObl 3amuThI OT

PAaaAUOAKTUBHBIX H3Hy‘ICHHﬁ







