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IliianupyemMble pe3y/ibTaTbl 0CBOCHHS MPOTrPAMMbI BHEYPOYHOI
JeATEJLHOCTH B 7-9 Kj1accax

Peanu3zanus nporpaMmsel CIOCOOCTBYET IOCTHXKEHUIO CIIEIYIOIINX Pe3yJIbTATOB:
JInyHoCTHBIE:
B cepe MTUUHOCTHBIX YHUBEPCATBHBIX YUYECOHBIX JEHCTBUH yUaIUXCS:
* yueOHO-I103HABATENbHBIM UHTEPEC K HOBOMY Y4eOHOMY MaTepuaity U crocobam
pelIeHus: HOBOM 3a/1a4u;
* OpUEHTALIMs Ha IOHMMaHWE IPUYMH yCIieXa BO BHEYUYEOHOM 1€ATeIbHOCTH, B TOM
YUCJIE HA CAMOAHAIW3 M CAaMOKOHTPOJb pE3yJbTaTa, HAa aHAJIN3 COOTBETCTBHS
pe3yabTaToB TPEOOBAHUSIM KOHKPETHOM 3a1auu;
* CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPUEB YCIMEIIHOCTH BHEYYEOHOMU
NEATEIbHOCTH;
Obyuarowuiics NOIYUUM 803MOACHOCMb 018 YOPMUPOBAHUSL:
* BHYTpPEHHEH NO3ULHMHU IIKOJBHHKA HA YPOBHE IOJOKUTEIBHOIO OTHOIICHMS K
IKOJIE, TOHUMaHHUs HEOOXOJUMOCTH YUYEHHS, BBIPAKEHHOIO B IpeolsiaJaHuH
yueOHO-103HaBaTeIbHbIX MOTHBOB;
* BBIPQXKCHHOW YCTOWYUBOM yueOHO-T03HABATEILHON MOTHBAIINY YUCHHUS;
* YCTOMYMBOTO y4eOHO-IO3HABATEIbHOTO MHTEpEeca K HOBBIM OOIIMM Crocobam
penieHus 3a1ad.

MeranpeaMeTHbie:
B cdepe peryasiTHBHBIX YHUBEpPCAIbHBIX YU€OHBIX TEHCTBUNA yUaIlIUXCS:
* IUJIJAHUPOBATH CBOMU JIEMCTBUS B COOTBETCTBUM C IIOCTABJICHHOM 3aJadyeul H
YCJIOBUSIMH €€ pEAJIN3alUH, B TOM YUCJIE BO BHYTPEHHEM ILIAHE;
* YUWTHIBATh YCTAHOBJICHHbIE MpaBUJia B IUIAHUPOBAHUM M KOHTPOJE criocoda
pelieHus;
* OCYILECTBIISITH UTOTOBBIN U MOLIATOBBIA KOHTPOJIb 110 PE3YJIbTaTy;
* OILICHHUBATh NPAaBWIbHOCTH BBINOJHEHUs [JCUCTBHUS Ha YPOBHE aJICKBaTHOMU
PETPOCTICKTUBHON OIEHKH COOTBETCTBUSA PE3YJbTAaTOB TPEOOBAHMSIM JTaHHOU
3aJ1a4d ¥ 3aJJa9HOM 00J1acTH;
* QJCKBaTHO BOCHPUHUMATh NPEIJIOKEHHUS W OLECHKY YYMUTEIEH, TOBapUUIEH,
poaWTENEH U APYTUX JIFONIEH;
* pa3IMyaTh COCo0 U Pe3ysbTaT ACHCTBUS.

Obyuarowuticsi NOTYYUM B03MONCHOCNb HAYYUMCA!
* B COTPYIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUEOHbBIC 3a/1a4H;
* POSIBIISATH MO3HABATEIbHYIO HHUIIMATHBY B YYEOHOM COTPYJAHUYECTBE;
* CAMOCTOSITEJILHO aJEKBAaTHO OLIEHUBATh MPABWIBHOCTD BBIINIOJIHEHUS JEHUCTBUS U
BHOCUTb HEOOXOAMMBIE KOPPEKTHBBI B UCIOJHEHUE KaK IO XOAY €ro peaiu3aluu,
TaK U B KOHLE JCUCTBUS.

B cdepe noznaBaTeJbHbIX YHUBEPCATIBHBIX YU€OHBIX JEHCTBUN yUAIIUXCS:
* OCYIIECTBIISATh TOUCK HEOOXOAMMOUM MH(MOPMAIINH JIJIsl BEITIOJTHEHHUSI BHEYYEOHbIX
3alaHdii ¢  WCIOJNB30BAaHUEM  y4eOHOW  JUTepaTyphl M B OTKPHITOM
WH()OPMAIIMOHHOM  TIPOCTPAHCTBE, JHIIMKIIONEANM, CIPAaBOYHUKOB (BKIIOYAs
ANIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MTPOCTPAHCTBE



HntepHera;
* OCYIIECTBIISATH 3aMUCh ((PUKCAINIO) BEIOOPOUHOUN MH(MOPMAIIK 00 OKPY’KaIOIIEeM
MHUpE B 0 cede caMoM, B TOM YHUCJIE ¢ MOMOIIbi0 HHCTpymMeHToB KT
* CTPOUTH COOOIIECHHUS, TPOCKTHI B YCTHOM M MUCHhbMEHHOU (opme;
* IPOBOJIUTH CPABHEHUE U KIACCU(PHUKAIIIIO IO 3aJaHHBIM KPUTEPUSIM;
* YCTaHABJIUBATh IPUUNHHO-CIIEICTBEHHBIE CBA3U B H3y4a€MOM KpPYTe SIBJICHUN;
* CTPOMUTH PACCYXKJIEHHUS B (OopME CBSA3M MPOCTBIX CYXJIEHUU 00 OOBEKTE, ero
CTPOEHUM, CBOMCTBAX U CBA3X;

Obyuarowuiicsi NOTYYUM B03MONCHOCNb HAYYUMBCA!
* OCYULIECTBIATh PACIIUPEHHBIN MOUCK MH(GOPMALIMK C UCTIONB30BAHUEM PECYPCOB
oubanoTek u cetu MuTepHer;
* 3amuChIBaTh, (QPUKCHPOBATh HHPOpPMAIUMIO 00 OKPYXKAIOUUX SBICHUAX C
noMolIb HHCTpyMeHTOB UKT;
* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOU (popme;
* OCYIIECTBIATH BbIOOp HamOosee 3(PQPEKTUBHBIX CIIOCOOOB pEIIeHHs 3a7ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM;
* CTPOWTBH  JIOTHYECKOE  PACCYXKIEHHE,  BKIIOYAIOIIEE  yCTAHOBJIICHHUE
IPUYMHHO-CIIEICTBEHHBIX CBA3EH;
* MOIYyT BBIUTM Ha TEOPETUYECKUM YPOBEHb PEIICHMS 3aJ1ad: PELICHHE I10
ONPENEIICHHOMY IUIaHy, BJIAJICHUE OCHOBHBIMM IIPUEMAaMM PELIEHUS, OCO3HAHUS
NEATEIIBHOCTH 110 PEIICHUIO 3a1a4H.

B chepe KOMMYHMKATHBHBIX YHHUBEPCAJIbHBIX Y4Y€OHBIX JIEWCTBHIA
y4aImxcs:
* aJICKBaTHO MCIIOJIb30BATh KOMMYHUKATUBHBIE, MIPEK/IE BCETO - PEYEBHIE, CPEACTBA
JUISlL PELICHUS] PA3JIUYHBIX KOMMYHUKATHBHBIX 337a4, CTPOUTh MOHOJIOTHYECKOE
coo0IieHue, BIaJeTh AUAIOTHUYEeCKor (PopMoil KOMMYHHUKAIIMU, UCTIONB3YS, B TOM
yucie cpeactsa u uHcTpymeHTsl UKT u quctantimonHoro oomenus;
* IOIYCKAaThb BO3MOXKHOCTb CYLIECTBOBAHUS Y JIIOJACH PA3JIMYHBIX TOYEK 3PEHMS, B
TOM YHCJI€ HE COBMAJAIONIUX C €r0 COOCTBEHHOM, 1 OPUEHTHPOBATHCS HA TO3UIIUIO
napTHepa B OOLIEHUH U B3aUMOJACHCTBUH;
* YUATBIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPJAUHALWH PA3TUYHBIX TO3UIUN B
COTPYIHHYECTBE;
* (popmynurpoBaTh COOCTBEHHOE MHEHHUE U TTO3ULIHUIO;
* IOTOBAPUBATHCA M MPUXOAUTH K OOLIEMY PELICHUIO B COBMECTHOU JEATEIBHOCTH,
B TOM YHCJIE B CUTYallMM CTOJIKHOBEHUS NHTEPECOB;

Obyuarowuiicsi NOIYYUM B03MONCHOCNb HAYYUMBCA!
* YYUTBIBATh W KOOPAMHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3ULINU APYTUX JIFONEH;
* YYHUTHIBATHh pa3HbIE MHEHHUS W MHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
IIO3ULINIO;
* MIOHUMATh OTHOCUTEIbHOCTh MHEHUI U TIOAXOA0B K PEIICHHUIO TPOOJIEMBI;
* APryMEHTUPOBATh CBOIO IMO3ULMIO U KOOPAUHUPOBATH €€ C MO3ULUAMHU apTHEPOB
B COTPYJHUYECTBE IIPH BHIPAOOTKE OOILErO PELICHHS] B COBMECTHOM JI€ATEIbHOCTH;
* 33J1aBaTh BOIIPOCHI, HEOOXOMMBIE JIJIsl OPraHu3alui COOCTBEHHOM AESTEIbHOCTH
Y COTPYIHHYECTBA C TAPTHEPOM;



* OCYIICCTBISITH B3aMMHBIM KOHTPOJIb W OKa3blBaTh B COTPYAHUYCCTBE
HEOOXOIUMYIO B3aMMOTIOMOIITb.

IIpeameTHbIE:
- OPUEHTUPOBATLCS B SBICHUSIX M OOBEKTAX OKPYKAIOIIETO MHUPA, 3HATH TPAHUIIBI
UX IPUMEHUMOCTH;
- TMOHUMATh OmpeAeiacHuss (QU3NUYECKUX BEJIUYMH U TOMHUTH OINPEACSIONINe
bopMyIbI;
- MOHMMAaTh KakuM (PU3NYECKUM MPUHITUIIAM M 3aKOHAM TOJYUHSIOTCS T€ WJIU
WHbIE OOBEKTHI U SABJICHUS TTPUPO/IBI;
- 3HAHHUE MOJIEJIM TIOMCKA PEIICHUH SIS 3a/1a4 Mo (PU3HKE;
- 3HaTh TEOPETUYECKUE OCHOBBI MATEMAaTUKH.
- MpUMEYaTh MOJCIIH SIBJICHUN U 0OBbEKTOB OKPYKAIOIIETO MHUPa;
- aHAJIM3UPOBAThH YCIOBUE 3a/1a4U;
- mepeOpMYITMPOBATh U MOACIMPOBATH, 3aMEHATh UCXOIHYIO 3aJ1ady JPYTOi;
- COCTaBJIATH IUIaH PEIICHUSI;
- BBIJIBUTATh M IPOBEPATH MpeAsIaraeMble JjIsl PEIICHUS THIIOTE3bI;
- BJIAJICTh OCHOBHBIMM YMCTBEHHBIMH OIICPALIUSIMHU, COCTABIISIIOIIMMU TMOUCK
pelIeHUs 3aa4H.

Conep:xanne nporpaMMbl BHEYPOUHOI1 1eATeILHOCTH
7 KJaacc
BBenenue. Brognoe 3anstue. llenu u 3apaun kypca. TexHuka 6€301MaCHOCTH.
PoJib 3KkcniepuMEHTA B KU3HU YeJI0BeKa.

Teopusa: W3yunth OCHOBBI TeOpuUH mnorpemHocTed. [lorpemHocTu mnpsMsIX U
KOCBEHHBIX HW3MEPEHUM, MAaKCUMaJbHas IOTPEIIHOCTh KOCBEHHBIX H3MEPEHUU,
y4eT TMOTrPelHOCTed M3MEpeHul mnpu mnoctpoeHun rpaduxoB. IIpencraBienue
pe3yabTaToB U3MEPEHUid B popme Tabmull U rpadUKoB.

Ilpakmuxa: OCHOBBI TEOPWUH TIOTPEIIHOCTEH TPHUMEHATh TPU BBITIOJHEHUN
OKCIEPUMEHTAJBHBIX  3a/lad, MPaKTUYeCKuX paboT (€ HCMOJIb30BAHHEM
odopynoBanus «Touka pocrtay).

Xapakmepucmuka OCHOBHbBIX U008 OesIMENIbHOCHIUL:

[IpuBoauTh mNpPUMEpPHl OOBEKTOB W3Y4YeHHS GU3NKH ((PU3NIECKUE SBICHUS,
dusnyeckoe Teno, BEHECTBO, pu3ndeckoe mose). Habmromare M aHAIM3UPOBATh
busnueckue sBieHus (PUKCUPOBATh M3MEHEHUS CBOMCTB OOBEKTOB, CPaBHUBAThH
ux 1 00001m1ate). [T03HAKOMUTHCS C IKCIIEPUMEHTAILHBIM METO/IOM HUCCIIEIOBAHUS
npuponbl. COopka mpubOOpPoOB M KOHCTPyKIUi. Vcronb3oBaHUE W3MEPUTETHHBIX
npubopoB. BrimonHenne 1abopaTopHBIX W MpakTUYeCKuX paboT. /[uarHocTtuka u
YCTpaHEHHE HEUCTIPABHOCTEH

HpI/I60pOB. BBICTpaI/IBaHI/Ie THUIIOTE3 HAa OCHOBAHMH UMCIOIIMNUXCS JaHHBIX.



MexaHuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEPHOE JIBIKeHUE. [ paduueckoe mpencrabieHme
nBwKkeHusl. Pemenue rpaduueckux 3amad, pacueT MyTH U CPEAHEH CKOpOCTH
HepaBHOMEpHOTO JBWKeHus. [lonarue wHepuuu u uHepTHOCTU. lleHTpOoOEKHas
cuna. [lpumenenne maHHBIX (UBUYECKUX TOHATHH B JKU3HENCATEIHHOCTH
yesoBeka. Cuiia ynpyrocTt, cuja TPEeHHSL.

IIpakmuka: ccnenoBaHue 3aBUCUMOCTH CHJIbI  YIPYTOCTH, BO3HHUKAIOLIEH B
OpyXUHE, OT cTeneHu aedopmanuu nOpyxkuHbl. OnpeneneHue KodIpQPULIKEHTA
TpeHUs Ha TpruOoMeTpe. (¢ ucmoab30BaHueM odopynoBanusi « Touka pocray)

HCCH@I{OB&HI/IG 3aBUCUMOCTU CHUJIbI TPCHUA OT CHJIbI HOPMAJIbHOT'O OAaBJICHMA.
Xapakmepucmuka OCHOBHBIX 8UO08 0eSMENIbHOCTIU!

Ananu3 Tabnuil, rpadukoB, cxeM. [louck oObAcHEHUST HAOTIOAAEMBIM COOBITHSIM.
OnpeneneHue CBOMCTB MNPUOOPOB MO dYepTeKaM ©  MOAEHsIM. AHanu3
BO3HHUKAIONIMX TMPOOJEeMHBIX cuTyanuid. M3o0paxaTh CHCTEMY KOOPJIMHAT,
BBIOMpATh TEJIO OTCUETAa U CBSI3bIBATh €r0 C CUCTeMOW koopauHaT. Mcronbs3oBarh
CUCTEMY KOOpAMHAT /JIi M3y4eHHs MPSMOJIIMHEWHOro ABMkeHus Tena. COopka
npuOOpoB M  KOHCTpyKuui. Hcmonb3oBaHWE U3MEPUTEIBHBIX  MPUOOPOB.
BrinonHenne 11a0opaTOpHBIX M MPAKTHYECKUX paboT (€ HCHOJIb30BaHUEM
o0opynoBanusi «Touka pocra»). /luarHocTHka W yCTpaHEHHUE HEHCIPABHOCTEH
npubopoB. BrIcTpanBaHue THUIOTE3 HAa OCHOBAHUHM HMEIONIUXCA JaHHBIX.
KonctpyupoBanne 51 MO/JIEJTUPOBAHUE. Breimonuenue 3aJJaHu 1o
YCOBEPIIIEHCTBOBAHUIO TprOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3zpaboTka u mpoBepka METOAMKH SKCTIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHaJu3HpyIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIIEHUE, ACHCTBUS.
[IpencraBnenune pe3yapTaroB MApHOW, TPYINIOBOM JESTEIbHOCTU. YYacTHE B
JIAAJIOTE B COOTBETCTBUU C MPABUIIAMH PEUECBOTO MTOBEICHUSA.

I' uapocraruka.

Teopus: 3axon Apxumena, 3akoH [lackansg, THUAPOCTATUYECKOE ABJICHHUEC,
COOOMIAIONINECS COCY/Ibl, THIPABINYECKUE MAIIIUHBI.

Ilpakmuka: 3a0auu: BBITAIKUBAIONIAS CHJIa B Pa3IMYHBIX CHUCTeMax; MPUOOPHI B
3a7a4ax (CoOOMIarOMUEcss COCY/bl, TUIPABINYECKUE MAIUHbBI, pbIYarv, OJOKH).
DKCTIepUMEHTAIBHBIC 33IaHUS

1) usmepenue cuiibl Apxumena, 2) U3MEpEeHUe MOMEHTA CUJIbI, IEUCTBYIOILIETO
Ha pbIyar, 3) u3MepeHue

paboThl CWIBl YOPYrOCTU MPU TOABEME TIpy3a C MOMOIIBIO TMOABUKHOTO WIH
HEMOJIBIKHOTO 0J0Ka.(C MCIOo/Ib30BaHueM 00opynoBanus «Touka pocTay).

Xapakmepucmuka OCHOBHbBIX U006 0esIMENIbHOCIUL:

Ananmu3 Tabnui, rpadukoB, cxeM. [lonck 0ObsICHEHUS HAOIIOAAEMBIM COOBITHSM.
CoOopka mpubOpoB M KOHCTPYKIM. Mcronb30BaHue W3MEPUTENBHBIX MPUOOPOB.



BrinonHenune 1abopaTopHbIX U MpaKTHUECKUX padoT. [lnarHocTuka u ycTpaHeHue
HEUCHpPaBHOCTEH MpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAaHUM MMEIOIIMXCS
naHHbIX. KoHcTpyupoBaHue u MopenupoBaHue. Pabora B Manpix TIpymnmax.
AHaIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JICUCTBUS.
[IpencraBienne pe3ynbraroB IAPHOM, TPYNIIOBOM AesTenbHOCTH. [loaroroeka
COOOIIEHUII M JAOKIAI0B. YYacTHEe B JUAJOre B COOTBETCTBUM C MPAaBUIAMH
pEYEBOTO NOBEACHUS.

Craruka.

Teopus: biok. Peiuar. PaBHOBecHe TBEpABIX TeJl. YCIOBHUS paBHOBECHsS. MOMEHT
cuwibl. IIpaBuiio wmomeHTtoB. LleHTp Tskxectu. HccnemoBaHue pas3IMUHBIX
MexaHu4Yeckux cucteM. KoMOMHMpOBaHHBIE 3a7aud, UCIIOJNB3Ys  YCIOBHUS
paBHOBECHS.

Ilpaxmuxa: V3roToBiieHHe pabOTaIOIIEeH CUCTEMBI OJIOKOB.
Xapakmepucmuka 0CHOBHbIX U008 0esAMeNlbHOCTIU.

Ananmu3 Tabnuil, rpadukoB, cxeM. [lonck oObsICHEHUST HAOIIOAAEMBIM COOBITHSIM.
OnpeneneHue CBOMCTB MNPUOOPOB MO UYepTekamM U MOJEHSIM. AHAIU3
BO3HUKAIONIMX MpoOJeMHBbIX cuTyanuid. HalOmogarb aeicTBUE  IPOCTHIX
MexaHu3MoB. [lo3HakoMuUTbCS € (GU3HUECKOW MOJEIbI0 «abCOMIOTHO TBEPIOE
Teno». Pemars 3agaum Ha MPUMEHEHHWE YCIOBUS(IIPABHUIIA) PABHOBECHS phlUara.
[Ipumensaty ycnoBue (IpaBUiIO) paBHOBECHs pblyara i oObsICHEHUS ICHCTBUS
Pa3IUYHBIX UHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U B ObITy. COOpKa MpruOOpOB
W KOHCTpYyKIuid. Vcrmonb3oBaHWe W3MEPUTENBHBIX MTPUOOPOB. BrimomHeHne
71a00paTOPHBIX U MPAKTUYECKUX paboT. JlnarHoctuka u

YCTpPAaHEHHE HEUCIPaBHOCTEH MpUOOpPOB. BricTpanBaHKue runore3 Ha OCHOBAaHUU
uMeroIuxcsl  JaHHbIX. KoHCTpynpoBaHue U MozeinupoBaHue. BrinmonHeHue
3aJJaHiil IO YCOBEPIICHCTBOBAHUIO MPUOOpOB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOAMKHU IKCIEPUMEHTATBHOU paOOTHI.

PaGora B Manpix rpynmax. AHaJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
pewenue, aeuctBud. [lpencraBieHue  pe3ysnbraroB  IIApHOW, T[PYNIIOBOU
nesTenbHoCTH. [loaroroBka coodueHuit 1 1oknagoB. OCyIeCTBISAIOT CAMOOLEHKY,
B3aMMOOLICHKY JACSTEIBHOCTH. Y4acTHE B AUAJIOre B COOTBETCTBUM C IPABHIAMM
PEYEBOro MOBEICHMUSL.

8 kiace
TenoBbie ABJICHUSA
TennoBoe pacmmpenue tei. [Iporuecchl MaaBieHus U OTBEPACBAHMS, UCTIAPEHUS U

KOHACHCAIIUH. Termonepeﬂaqa. BnaxHocTh BO3ayXa Ha pa3HbIX KOHTHUHCHTAX.



Jlemoncmpayuu: 1. Habmonenue TasHus japaa B Bozae. 2. CKOpOCTH HCHapeHus
Pa3IMYHBIX XUAKOCTEH. 3. TernoBsie ABUTATENIN OYTyIIETO.

JlabopamopHvie pabomul (¢ Ucnoab30BaHueM obopynoBanus «Touka pocray):
1. V3meHenus UmMHBI Tela TPU HarpeBaHUU W oxjaxaeHuu. 2. OTiuBKa
napaduHOBOrOo coimaruka. 3. HaOmiogenwe 3a turaBneHuem ipaa 4. OT yero
3aBUCUT CKOPOCTh HCHapeHws xuakoctu? 5. HaOmromeHue TermmompoBOIHOCTH
BOJIbI U BO3lyXa.

Xapakmepucmuka OCHOBHbBIX BUO08 0eSMENIbHOCIL!

CaMocTosATENBHO (POPMYJIUPYIOT IIO3HABAaTENIBHYIO 3aJady. YMEKT C IOMOULIbIO
BOIIPOCOB  J100BIBATh HejocTaouytro  uHpopMmauuto.  HMcnonb3zoBaHue
U3MEpUTENbHBIX MPUOOPOB. BhINonHeHne 1a00paTOPHBIX M MPAKTUYECKUX PadoT.
Jlnarnoctuka M ycTpaHEHHE HEHCIpPAaBHOCTEW MpuOOpoB. BricTpanBaHue runores
Ha OCHOBAHHUM MMEIOUINXCS JaHHBIX. KOHCTpyrpoBaHue U MOJIEIMPOBAHUE.

BrinonHenne 3ajaHuil MO yCOBEPILIEHCTBOBAHUIO MPUOOpOB. Pa3paboTka HOBBIX
BapMaHTOB OMNbITOB. Pa3paboTka M mpoBepka METOAUKU 3KCIEPUMEHTAIBHOM
pabotsl. Pabota B ManbIx rpynmnax. AHaJU3UPYIOT, BIOUPAIOT U 0OOOCHOBBIBAIOT
cBO¢ pewrenue, paencteus. IIpencrasiieHne pe3ysbTaroB MApHOW, TIPYIIIOBOM
NEATEIIbHOCTU. Y4YacTHEe B JMAJIOre B COOTBETCTBUM C IPABUIAMU PEYEBOIO
IIOBEJICHUS.

3J'I€KTpI/I‘leCKI/Ie ABJICHUA

Muxkpomup. Moaenu atoma, cymectsoBasine 10 Hadaia XIX. Mctopust OTKpeITHS
W JICWCTBUS TadbBaHUYECKOTO 3JeMeHTa. Vctopus co3maHus 31IeKTpopopHOI
MamuHbl. OnbIT Bonbra. DneKTpuyecKkuil TOK B AJEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnob3oBanneMm 00opynoBanus «Touka pocray)
1. Monenu aromoB. 2. ['albBaHUYECKHE AIEMEHTHI. 3. DieKTpodopHOi
MaimuHsbl. 4. OneiTel Bonbsra u ['ansBanmy.

Jlabopamophnvie pabomwr: 1. Co3naHue rajibBaHUUECKHX JJIEMEHTOB U3
NOJAPYYHBIX CPEACTB. 2. DNEKTPUUECKUH TOK B JKUIKOCTIX CO3AAHHUS «30J0TOrO
KITFOUHMKAY.

Xapakmepucmuka OCHOBHBIX BUJOB ACATCIBHOCTH.

VYipaBisitoT CBOEH IMO3HABATEIBLHON M Yy4eOHOUW MESITEIBHOCTHIO TOCPEICTBOM
IIOCTAHOBKH IIE€JIEN, IJIAHWUPOBAHMS, KOHTPOJIA, KOPPEKUMU CBOUX JECUCTBUU M
OLICHKM YCHEIIHOCTH YycBoeHusA. CpaBHUBAIOT CIOCOO U pe3ylbTaT CBOUX
NelcTBUN ¢ 00pasIoM - JUCTOM COMpPOBOXIeHUsS. OOHAPYKUBAIOT OTKIOHEHUSI.
OOnyMBIBalOT ~MNPUYUHBI  OTKJIOHEHHH. OCYyIIECTBISIIOT CaMOKOHTPOJIb U
B3aMMOKOHTPOJb. Vcnonp3oBaHue H3MEpUTENbHBIX MNpuOOpoB. BrimonHeHue
7a00paTopHBIX W MpakTHUYeckux paboT. JlmarHoctuka U yCTpaHEHHE
HEUCIpaBHOCTEN MpUOOpPOB. BrICTpanBaHUE TUIIOTE3 HA OCHOBAHUHM MMEIOIIUXCS
naHHbIX. KOHCTpynpoBaHue U MOECIIMPOBAHHE.



3J1€KTpOMaFHI/ITHbIe ABJICHUA.

MarnutHoe TIOJNIe B BemiecTBe. MarHuTHas aHoMalus. MarHuTHele Oypw.
PaznoBugHOCTH BIEKTPOU3MEPUTEIBHBIX PpUOOPOB. PaznoBugHocTH
AIIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnojib3oBanueM oOopynoBanusa «Touka pocrtay): 1.
HarnsinHocTh OBeZieHNs BEMIECTB B MarHuTHOM 1ioJie. 2. [Ipe3enraiuu o

MarHUTHOM TIOJie 3eMJIM ©W O MarHuTHeIXx Oypsx. 3. JlemoHcTpamms
Pa3HOBUJHOCTEU  DIEKTPOU3MEPUTENbHBIX  mpubopoB. 4.  HarmsgHocTs
Pa3HOBHUIHOCTEW 3JIEKTPOJIBUTATENEH.

Jlabopamopnvie pabomol: 1. VccnenoBaHue pa3auyHbIX 3JIEKTPOU3MEPUTEIIBHBIX
npuOOpOB.

Xapakmepucmuka OCHOBHBIX U008 0eSMENIbHOCIL!

VYhpapisioT CBOEW MO3HABATEIbHOM M Y4EOHOUM MAESTEIBbHOCTHIO MOCPEICTBOM
IIOCTAHOBKH IIE€JIEM, IJIAHUPOBAHMS, KOHTPOJIA, KOPPEKLUMU CBOMX JECUCTBUU M
OLICHKM YCHEIIHOCTH YycBoeHusa. CpaBHUBAIOT CIOCOO W pe3ylbTaT CBOUX
JNedcTBUN ¢ 00pasIioM - JUCTOM COMpPOBOXKIeHUsS. OOHAPYKUBAIOT OTKIOHEHUSI.
OOnyMBIBaIOT ~MPUYUHBI  OTKJIOHEHHH. OCYyIIECTBISIIOT CaMOKOHTPOJIb |
B3aUMOKOHTPOJIb.

Onrnyeckue ABJICHUS.

HcTtounnkn cBeTa: TEIUIOBBIE, TIOMUHECIIEHTHBIE, UICKYCCTBEHHBIE. I3roToBieHue
KaMepbl - OOCKypa M UCCJEIOBaHHWE H300paKeHUs C TOMOIIBI0 MOJIEIH.
MHorokpaTHoe U300pakeHHWEe TMpeaMeTa B HECKOJbKHMX IUIOCKMX 3epKaiax.
N3rotoBUTH MEPHUCKOI U C €ro MOMOIIBIO MpoBecTH HabmoaeHus. [IpakTuyeckoe
UCIIOJIb30BAHUE BOTHYTBIX 3€pKajld. 3pUTENbHbIC WIIIIO3UU, TOPOXKIAEMBIE
npenomiieHneM ceera. Mupaxu. Pa3Butre BONOKOHHOM onTukU. Mcronp3oBaHue
3aKOHOB CBETA B TEXHUKE.

Jemoncmpayuu (¢ ucnojib3oBanuemM ooopynosanus «Touka pocray)

1. Paznuunble WCTOYHHKH cBeTa. 2. M3o0pakeHue mnpeaMera B HECKOJIbKHUX
IVIOCKUX 3epkanax. 3. M300paxkeHue B BOTHYTHIX 3epkanax. 4. Mcnosb3oBaHue
BOJIOKOHHOM ONTUKU. 5. VYcTpoiicTBO — oTroamnmnapaTtoB, KHHOMIPOECKTOPOB,
KaJICHT0 CKOITOB.

Jlabopamopnvie pabomsi: 1. N3roToBIIeHHE KaMephbl - 00CKypa W HCCIIEIOBAHUE
U300pakeHuss ¢ ToMoIIblo Moaenu. 2. [IpakThmueckoe NpUMEHEHHE IIOCKUX
3epkain. 3. IlpakTudyeckoe HCIONB30BaHWE BOTHYTHIX 3epkan. 4. M3roroeneHue
MIEPUCKOTIA U HAOIIOIEHUS C TIOMOIIBIO0 MOJIEIH.

XapaKmepucmuKa OCHOBHBIX BUO08 0esIMENIbHOCTIL:

VYhpaBisioT CBOEM MO3HABATEIBHOM M y4EOHOU JESITEIBHOCTHIO IMOCPEICTBOM
MIOCTAHOBKHU II€JIE€H, TIJIAHUPOBAHUS, KOHTPOJS, KOPPEKLUMH CBOUX JACHCTBUU U



OIICHKM YCIICITHOCTH YCBOEHHUA. BbhIIENAOT u (GopMyIHpyOT MO3HABATEIHHYIO
1edb. BBIIENSAIOT KOIWYECTBEHHBIE XAPAKTEPUCTUKH OOBEKTOB, 3aJIaHHbBIE
cinoBaMu. [IpyHMMAKOT MO3HABATENBHYIO LIENIb U COXPAHSIOT €€ IMPHU BBINOJIHEHUU
y4eOHbIX AercTBUil. OCO3HAIOT CBOM JIeCcTBUA. IMEIOT HAaBBIKM KOHCTPYKTHBHOTO
OOIlIeHHS B MAJIBIX TpyMax.

YenoBek U npupoaa

ABTOoMaruka B HameW ku3HA. [Ipumepbl HCHNONB30BaHHUS aBTOMATUUYECKHUX
YCTPOUCTB B Hayke, Ha Mpou3BojcTBe U B OwITy. CpeacrtBa cBszu. Pagmo u
TEJICBUJCHUE. AJIBTEPHATUBHBIE WCTOYHUKU SHEPruH. Buabl 3JIEKTpOCTaHLMIMA.
Heo0xonuMocTh SKOHOMHUM MPUPOAHBIX PECYPCOB M HCIOIL30BAHUS, HOBBIX
AKOJIOTUYHBIX U O€30IMacHBIX TeXHoJoruil. Hayka u 0e30macHOCTD JtofieH.

Hemoncmpayuu: 1. hboTomarepuansl U caaiabl O TEME.

Jlabopamopnvie pabomwer: 1.M3yueHue JeUCTBUN CpPEACTB CBSI3U, paguo U
TEICBUIACHUS.

XapaKmepucmuKa OCHOBHbBIX BUO08 0esIMENIbHOCIL:

CaMocTosATeTbHO  (POPMYIHPYIOT TIO3HABATENBHYIO  3ajady. YMET (Wiu
pPa3BHUBAIOT) CIOCOOHOCTH C TIOMOIIBI0 BOMPOCOB JIOOBIBATh HEAOCTAIOIIYIO
uHpopMaIuio.

9 kiacce
Kunemaruka

CnocoObl  omucanus  MexaHudeckoro  jaBwkeHus. Cucrema  orcyera.
[IpsamonuueiiHoe nBMXeHUE. IIpsAMONMHENHHOE pPaBHOMEpPHOE [BUXEHUE 10
mIockocTu. llepemernienne M CKOpPOCTh IPU PABHOMEPHOM MPSAMOJIMHEWHOM
JIBIKEHUHM MO0 MIOCKOCTH. OTHOCHUTENBHOCTh JABMXKEHUSA. CI0KEHHE ABUKEHUM.
[IpuHuun He3aBUCUMOCTH JBWXeHHUU. KpuBonuHelHoe nBuxkeHue. JIBrkeHue
Tena, OPOIIEHHOTO TIOJ VYIJIOM K TOPU30HTY. PaBHOMEpHOE [BIKEHHE TIO0
OKPY>KHOCTH. YrioBasi ckopocTh. Ilepuox u wactora BpamieHus. CKOpocTb U
YCKOPEHHE IIPU PABHOMEPHOM JIBUKEHUU 10 OKPYKHOCTH.

JlabopamopHhvie pabomui (¢ ucnoJib3oBanueM ooopynoBanus «Touka pocray):
N3ydenne ABM>XeHUs CBOOOIHO MAIAIOIETO TEa.

N3yueHne NBUKEHUS 110 OKPY>KHOCTH.

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX pAbOM.:

Ornpenenenue CKOPOCTH pAaBHOMEPHOTO IBUKEHUS MPU UCIIOIB30BAHUU TPEHAKEPA
«OeroBast JOPOXKKay.

Hcropruueckass peKOHCTPYKIUS OMBITOB [anwmiies Mo OMpENeTICHHI0 YCKOPCHHUS
CBOOOIHOTIO IMAaJIEHUS TEIL.



[Tpuntune! paboThl TPUOOPOB 1T U3MEPEHUSI CKOPOCTEN U YCKOPEHHIA.
[Ipumenenre cBOOOIHOTO MAICHU SISl U3MEPEHUS PEaKIIUU YeIOBeKa.
Pacuer TpaekTopun ABHKEHUS NEpCOHAXEN pacckas3oB P. Pacm.

Xapaxmepucmuka OCHOBHBIX U008 OesIMeIbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa
cTareil MHTEPHET-CalTOB, 00CYXICHUE JTOKIJIAI0OB M MPE3CHTAIUH, COCTaBICHUE U
perieHue 3aja4, o0cykaeHue cnoco0oB pemenus (moaroroska k OI'D mo ¢pusuke).

Jlunamuka

Nueprmanbabie cucteMbl oTcuera. Cuma. 3akoHsl HptoToHa. J[BHKeHHE Tema 1moj
JICUCTBUEM HECKOJIBKMX CHJI. [IBM)KEHME CHCTEMbl CBSI3aHHBIX Tea. JlMHaMuka
PaBHOMEPHOIO JIBMKCHHUSI MATEpHAIbHOW TOYKH O OKpyKHOCTH. Kitaccel cui.
3aKOH BCEMHUPHOTO TATOTeHUS. [[BrkeHune miaHeT. ICKyCCTBEHHbIE CITyTHUKM.

Conneunas cucrema. Mcropust passutus npeacrasieHnii o Beenennon. Ctpoenune
Y DBOJIIOLINS BeeneHHoM.

JlabopamopHvie pabomul (¢ ucnob30BaHneM 000pynoBanus « Touka pocray):

N3mepeHne Maccel Tella C HCHOIB30BAHUEM BEKTOPHOIO PAa3JIOXKECHUS CHIIBL
N3yyenne KMHEMaTUKU WM JUHAMHUKUA PABHOYCKOPEHHOTO JBMKEHHUS (Ha mpUMeEpe
MainHbl ATByza). M3ydyeHne TpeHus CKOJIbKEHUS.

IpumepHvle membl nPOEKMHBIX U UCCIE008AMENLCKUX pAbOmM.:

Hcropuueckass peKOHCTpYKIMSA ONBITOB KylloHa M AMOHTOHA IO ONPENEIICHUIO
BEJIMYMHBI CUJIbl TPEHHS CKOJIbKEHHUS. [IepBble MCKYCCTBEHHBIE CITyTHUKH 3EMJIH.

Kak oTnnyarorcs MexaHn4ecKHe IPOoLECChl Ha 3eMJIe€ OT MEXaHUYECKHUX ITPOLIECCOB
B kocMmoce? Tenma ConmHeyHo# cucteMbl. OTKPBITHS HA KOHYUKE MEpa.

Xapaxmepucmuka OCHOBHbIX U008 OesIMeIbHOCMU. YTEHNE U 00CYKI€HUE TEeKCTa
CTaTel MHTEPHET-CaliTOB, 00CYXKJIEHHE NOKJIAJ0B U MPE3EHTAIMN, COCTABICHUE U
penieHue 3aaa4, o0cykaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

NMmnyabce. 3aKkoH coxpaHeHMs HMITYJIbCA

HMHYHBC. HN3meHeHue HUMITYJIbCa MaTepHaHLHOfI touku. Cucrema Tel. 3aKoH
COXpaHCHUA UMITYJIbCA.

HpuMeprle memysl NPOEKNIHbIX U UCC1e008amelbCKux pa60m.'

PeaktuBHOe nBuxkenue B npuponae. Paccnemoanue TII ¢ momomipro 3akoHa
COXPaHECHUS UMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX U008 OesIMEIbHOCMU. YTEHUE U 00CYKJIEHUE TEKCTa
cTaTeil MHTEPHET-CalTOB, 00CYXICHHE JTOKJIAJIOB M MPE3CHTAIUM, COCTABICHUE U
perieHue 3aaa4, o0CykaeHue cnoco0oB pemenus (moaroroska k OI'D mo ¢pusuke).

CraTruka



PaBHOBecue Tema. MOMEHT cuibl. YCIIOBUSA paBHOBECHS TBepAoro tena. [Ipocteie
MEXaHU3MBI.

JlabopamopHvie pabomul (¢ ncnoJib3oBanneM ooopynoBanns «Touka pocray):
Omnpenenenue NEHTPOB MACC PA3IMYHBIX TeJN (TP coco0a).
IpumepHovle membl NPOEKMHBIX U UCCLEO08AMENbCKUX PAOOM.:

[IpuMeHEHHEe TPOCTBHIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMJITHKH JI0
HeOockpeba. MccnenoBanne KOHCTPYKIIMH BEJIOCUTIE A,

Xapaxkmepucmuka 0CHOBHbIX U008 OesIMeNbHOCMU. YTEHUE U 00CYK/IEHUE TEKCTa
CTaTel MHTEPHET-CalTOB, 00CYKJIEHUE TOKJIaJ0B M MPE3EHTALUN, COCTABICHUE U
perieHue 3aaa4, o0CykaeHue crnoco0oB pemrenus (moaroroska k OI'D mo ¢pusuke).

Mexanu4yeckue KoJ1e0aHus ¥ BOJHbI

Mexanuueckue konebanus. IIpeoOpazoBanue sHEpPrum MNpu MEXaHHUECKHX
koneOaHusx. Maremarnyeckuidi W TPYXUHHBIA  MasaTHUKH. (CBOOOAHEIE,
3aTyXalolllue W BBIHYXJCHHbIE KojeOaHus. Pe3oHaHc. MexaHMYeCKUE BOJIHBI.
JInHa ¥ CKOPOCTH BOJIHBIL. 3BYK.

JlabopamopHvie pabomul (¢ ucnob3oBanneM 00opyroBanus « Touka pocray):
N3yuenne konebaHut HUTIHOTO MasiTHUKA.
lIpumepHvle membl nPOEKMHBIX U UCCIE008AMENLCKUX pAbOM.:

CrpyHHBIE MY3bIKaJIbHbIE MHCTpYMEHTHI. KonebarenbHble cUCTEMBbl B IPHUPOLE U
TEXHUKE.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 OesimelbHOCU. YTeHHE U 00CYKICHHE TeKCTa
cTarell MHTEPHET-CalTOB, 00CYKICHHE TOKIAI0B U MPE3CHTAIHIi, COCTaBICHUE U
penieHue 3aaa4, oocyxaeHue croco0oB pemieHus (moaroroka k OI'D no usuke).

JJIeKTPOMATHUTHBIE KOJIEOAHUS M BOJIHbBI

[lepemennsblii snekrpuyeckuii Tok. KonebarenbHbli KOHTYp. BbIHYXIIEHHBIE U
cB0OOHBIE DM Kosebanuga. DM BOJIHBI M UX CBOMCTBA.

HpuMeprze memysl NPOEKNIHbIX U UCCIe008AMENbCKUX pa60m.'

HpI/IHHI/IHI)I PadruoCBiA3N U TCICBUIACHUS. Bausaue OM PI3JIy‘ICHI/Iﬁ Ha KHBBIC
OpraHU3MBbI. H3rorosneHue YCTAaHOBKH AJIs1 JCMOHCTPAIMU OIIBITOB I10 OMU.

OnexrpomaruutHoe u3nydeHue CBY-neun. HWceropuueckass peKOHCTPYKIIUS
ONBITOB AMIIepa.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesimelbHOCmU. YTCHHE U 00CYXICHUE TEKCTa
cTareil MHTEPHET-CalTOB, 00CYXICHUE JTOKJIAI0OB M MPE3CHTAIlUH, COCTABICHUE U
perieHue 3aaa4, o0cykaeHue crnoco0oB pemienus (rmoaroroska k OI'D no ¢pusuke).

OnTuka



Uctounuku csera. JlelicTBusi cBeTa. 3aKOH MPSMOJIMHEWHOTO PACHPOCTPAHEHUS
cBeTa. 3aKoH oTpakeHus cBera. [locTpoeHne n300pakeHHil B IIIOCKOM 3€pKaJie.

3aKoH MPETOMIIEHUSI CBETA HA IUIOCKOM T'paHMIE ABYX OAHOPOAHBIX MPO3PAYHBIX
cpen. Ilpenomnenme cBera B mpusMme. Jlucmepcust cBera. SBJIEHHE ITOJHOTO
BHyTpeHHeTo oTpakeHus. JIuuzwel. Tonkme nuH3bl. [locTpoeHne m300pakeHUH,
CO3/1aBaeMbIX TOHKUMHM JIMH3aMHU. [71a3 u 3peHue. Ontuueckue npudopsbl.

JlabopamopHvie pabomul (¢ ucnoJib3oBanueM ooopynoBanus «Touka pocray):
DKCIepUMEHTaNIbHAs TPOBEPKA 3aKOHA OTPAXKEHHUS CBETA.

N3mepenue nokaszaressi IpeioMIICHUS BOJIbI.

N3mepenne pokyCcHOTO pacCTOSTHUSI COOMPAIOIIEH JIMH3BI.

IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:

Hctopus uccienoBanust CBETOBBIX SIBICHUMN.

Hcropuueckas peKOHCTpyKIus Teneckona ['anmes.

N3rorosnenune kanengocKora.

Xapaxkmepucmuka oCHOB8HBIX U008 OesimeNlbHOCMU. YTeHHE U 00CYKIeHHE TeKCTa
cTarell MHTEPHET-CATOB, OOCYXKICHHE TOKIAI0B U MPE3CHTAIN, COCTABICHUE U
pelieHue 3aaa4, oocyxaeHue crnoco0oB pemeHus (moaroroka k OI'D no usuke).

®du3uka aToMa 1 aTOMHOI'0 sgJapa

Crpoenne aroma. Ilormomenue u ucmyckanue cBera aromamu. Onrhyeckune
cnektpel. OnbITel Pezepdopna. [Inanerapnas monens aroma. CTpoeHHE aTOMHOTO
anpa. 3apsI0BO€ M MacCOBOE YMCIA. SIIEpHBIE CHIIBI. DHEPTHS CBSI3UM aTOMHBIX
saep. 3akoH paJMOaKTUBHOro pacmana. Amnbda- u Oera-pacnanbsl. [IpaBuia
cMelleHus. SnepHsle peakuuu. JleneHue u cuHTE3 saep. SnepHas dHEpreTuxa.
HNcrounuku osHeprun ConHua u 3Be3n. Perucrpanus sSOEpHBIX HM3ITy4YEHUH.
BinsHMEe paguMOAaKTUBHBIX H3JIyYEHUH Ha JKMBBIE OpraHu3mbl. Jlozumerpus.
DKkonorudyeckue npoodaemMsl SAEPHON SJHEPreTHKY.

IpumepHvle membl NPOEKMHBIX U UCCLEO08AMENbCKUX PAOOM.:
Ucrtopus nzyuenus aroma.

N3mepenue KIIJ] conmneunoit 6arapeu.

HeBuaumele n3iyyeHus B CIEKTPE HArPETHIX TEIL.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesimelbHOCmU. YTCHHE U 00CYKICHUE TEKCTa
cTaTeil MHTEPHET-CalTOB, 00CYXICHUE JTOKJIAJIOB M MPE3CHTAIM, COCTABICHUE U
penieHue 3aaa4, o0cykaeHue crnoco0oB pemienus (moaroroska k OI'D no ¢pusuke).

®opMbI Opranu3anum 00pa3oBaTeILHOrO MpoIecca:

- TpyNIIOBAs;



- MHIMBUyaJIbHAS;
- (pponTaNBHAS.
Benyuiue Texnosiorum:

Hcnonb3yroTcsi AIIeMEHTHI CHENYIOMUX TEXHOJIOTHM: MPOEKTHAs, MPOOIEMHOTO
oOyuenus, HWHHOPMAIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHHUS,
pOOJIEMHOTO JUaiora, UTPOBasl.

OcHOBHBIE METOIbI PA0OTHI HA YPOKe:

Benymuvu  metomamu  0OydeHHS  SIBISIOTCS: YAaCTHYHO-TIOMCKOBOM, METOT
MaTEMaTHYECKOTO MOJICIIMPOBAHUS, AKCHOMAaTUYE€CKUIA METO/.

@®opMbl KOHTPOJIA:
Tak Kak 3TOT Kypc ABIJISIETCS JOTOJHUTEIbHBIM, TO OTMETKA B OajijlaX HE CTaBUTCS.

VYyammiicss y4uTCcs OUEHUBaTh ce0s M JOPYrMX CaM, YTO ITO3BOJISIET pa3BUBATh
YMEHHUS CaMOAHAJIM3a W CHOCOOCTBYET Pa3BUTHI0 CaMOCTOSTEIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yydallerocsi. BpIsBI€HHME NPOMEXKYTOUHBIX M KOHEUYHBIX
pE3yJAbTaTOB  yYAIIUXCS TMPOUCXOIUT 4Yepe3 MNPAKTHUECKYIO JeATEIbHOCTH;
3a4eTHbIE PaOOTHI:

* TeMaTudeckas MOoa0OpKa 3aJad  pa3jIMYHOTO YPOBHS  CIOXXHOCTH C
MPEJICTABIIEHUEM PA3HBIX METOJIOB PEILICHUS B BHUJIC TEKCTOBOIO [TOKYMEHTA,
npe3eHTauuu, QGdIUI-aHUMAIUN, BUIEOPOJINKA WK web — cTpaHunbl (caiTa)

* BBICTaBKa MPOEKTOB, IPE3CHTALU;

* JCMOHCTpalus SKCIICPUMCHTA, KauyeCTBEHHOU 3aJa4 C Ka4€CTBCHHBIM (yCTHBIM
WJIM B BUJAC IIPUIIOXKCHHUA, B TOM 4YHCIIC, HpCS@HTaHHCﬁ) OIMMCaHUCM IIpoHccca Ha
3aHATHH, (bGCTI/IBaJ'IG 9KCIICPUMCHTOB, (I)I/I?)I/ILICCKI/IG OJIMMIIHMAAbI.

KanennapHo-reMaTnyeckoe MJIaHUPOBaHUE 7 KJacc

Ne | lara Tema ypoka Hcnonb3oBanue npuMeYaHu
n/ | npoBeneHust o0opyroBaHus e
1| iua | ®dakr IeHTpa
H €CTeCTBEHHOHAYYHO
HHu
TEXHOJIOTHYECKOM
HaINPaBJIEHHOCTEH

«Touka pocTa»

1. Beeaenmne (14)

BBonnoe 3anstue. Llenu u 3anaun Kommbroreproe
1 Kypca. TexHuka 6€30MacHOCTH. o0opynoBaHue

2. Posib 3KCIIEpMMEHTA B *KU3HH YejioBeka (34)




Cucrema euHHUIL, TIOHSATHE O KomnbrorepHoe
obopynoBanue
2 IPSMBIX M KOCBEHHBIX U3MEPEHUSX
Pu3HYECKUN IKCIIEPUMEHT. Ob6opynoBanue s
JIEMOHCTpaun
Bunpl ¢puzndeckoro skcrepuMeHTa.
[TorpemnocTs u3Mepenus. Buabl
IOrpemHoCTeN n3Mepenus. Pacuér
3 HOTPELIHOCTH U3MEPEHUSI.
JlaboparopHas pabora O6opynoBaHue st
«3Mepenne oobema TBEpIOro 1a0opaTopHbIX padoT
U YYCHUYECKHX
tenay. [IpaBuna opopmiueHus
OIIBITOB
4 nabopaTopHOI pabOoTHI.
3. Mexanunka (84)
PaBHOMEpHOE 1 HEpaBHOMEPHOE OGopynoBanue s
5 JIBUKECHMUSL. n1abopaTopHbIX paboT
T ¥ YYCHUIECKHIX
paduueckoe mpeICcTaBICHNE OTBITOB (Ha Gaze
6 JIBHIKEHUS. KOMIUIEKTOB TSI
oro)
Pemenune rpaduueckux 3amad,
pacyer MyTH U CPEeHENH CKOPOCTH
7 HEPaBHOMEPHOIO JBUKECHUS.
[ToHsATHE MHEPLIUU U HHEPTHOCTH.
8 [lentpobexxHas cuna..
9 Cuna ynpyrocrty, cuiaa TpeHus Ob6opynoBanue s
JlaGoparopHas paborta J1abOPaTOPHBIX padoT
U YYEHUYECKHX
«Hccnenosanne 3aBUCUMOCTH OIIBITOB (Ha Gase
CHJIBI YHIPYTOCTH, Bo3HUKaomeit p | KOMIVICKTOB UL
0oro9)
Npy>XKUHE, OT CTENIeHH aehopMaluu
10 NPY>KUHBID.
JlaboparopHas pabora
«Omnpenenenue kodpduimenrta
11 TpPEeHHUs1 Ha TPHOOMETpPE».
JlaboparopHas pabora O6opynoBaHue st
12 «HccnenoBanue 3aBUCUMOCTHU




CHJIBI TPCHUS OT CHUJIbI

HOPMAJIBHOI'O JAaBJICHUS).

n1abopaTopHBIX padoT
U YUCHHYCCKHUX
OIIBITOB

4. I'mapocraruka (12

1)

13 [TnotHocTs. 3agaya naps I'epona O6opynoBaHue st
— JIEMOHCTpaun
Pemenue 3a1au moBbIIEHHON
CJIOKHOCTH Ha pacyeT MIOTHOCTH
14 BEIIECTBA.
Pemenue 3a1a4 OBBIIEHHOU Ob6opynoBanue s
JIEMOHCTpaun
15 CJIIO’)KHOCTH
JlaBneHue KUAKOCTH U raza. 3akoH
16 [Tackans
17 Coobmarommecs: CoOCy/bl.
JlaboparopHas paborta O6opynoBanue st
18 «M3rorosnenue moaenu (hoHTaHa» | JIAOOpaTOpHBIX paboT
oG 5 U YYEHUYECKHUX
abOpaTopHai pabota ombITOB (Ha 0aze
19 «M3roroBnenue moaenu ponTanay | KOMIUIEKTOB I ors
3akon [lackans. JlaBnenue B
JKUJIKOCTSIX U ra3ax.
['unpaBnudeckrue MaluHBbI.
20 Coolmiaromuecs CoCy/bl.
BritankuBaromas cuna. 3akoH OGopynoBanue mjst
JIEMOHCTpaLun
21 Apxumena. p
JlaGopatopnas pabota OGopynoBanue ajst
«BbIicHEeHUE yCTOBUS TJIABAaHUS 1abopaTopHBIX paboT
U YYCHUYECKUX
TE.
22 OIBITOB
bnok 3ana4 Ha 3akoH [lackans, Ob6opynoBanue st
NEMOHCTpanui
23 3aKOH Apxumena. p
biok 3agad Ha 3axon Ilackans,
24 3aKOH Apxumena.
5. Craruka (104)
bnok. Peruar. O6opynoBanue st
25 JIEMOHCTpaIui




PaBHoBecue TBepabIX Tesl. MOMEHT

26 cunbl. I IpaBusio MOMEHTOB.
Hentp Tsxectu. MccnenoBanue O6opynoBanue st
27 Pa3IMYHBIX MEXaHUYECKUX CUCTEM | JE€MOHCTpaluii
KoMOuHMpoBaHHbBIC 3a1a4H,
28 WCTIOJIB3Ys YCIOBUS PAaBHOBECHSI.
KoMOuHMpoBaHHBIE 33124,
29 WCTIOJB3Ys YCIOBUS PAaBHOBECHS
JlaboparopHas pabora O6opynoBaHue st
«M3roroBnenue padoraroien 1abopaTopHBIX paboT
5 0 U YYEHUYECKUX
cucteMbl 010k0B». OdopmiieHue
p ombITOB (Ha 0aze
30 paboThL. KOMILIEeKTOB Jij11 OI'D
Pa6ota Hag mpoekToM «biaokm».
JlaboparopHas pabora
«HM3roroBienne paboraromiei
31 CUCTEMBI OJIOKOBY.
JlaGopatopnas pabora OGopynoBaHue st
«M3roroBnenue pabdoraromen n1abopaTopHBIX paboT
U YYEHUYECKHUX
CUCTEMBI OJIOKOBY.
32 OTIBITOB
33 Odopmiienne padboTHI. KommnwrorepHoe
obopynoBaHue
34 3ammura nNpoeKToB.
KanengapHo-remaTnuyeckoe niaHupoBaHue 8 kiace
Ne | ara Tema ypoka Hcnoan3oBanue npuMeYaH
n/ | npoBeaeHUust o0opynoBaHus ue
n | [lnan | @akr LHeHTpa
€CTeCTBEHHOHAYYHO
Hu
TEXHOJIOTHYECKO
HaINpPaBJIEHHOCTEH
«Touka poctay
1. BBeaenue (14)
BBoanoe 3ansarue. Lenu u 3agaun | KomnbrorepHoe
1 Kypca. TexHauka 6€301acHOCTH. 000pPYIOBaHHE
2. TensioBbie siBjenusi (12 4)
Pa3nooOpa3zue TernmoBbIx Komnbroreproe
spreHuil. TeroBoe pacmperre | o0opymaoBaHUE
2 TeJl.
JlaboparopHas pabora OO6opynoBanue ajst
3 «3MeHeHHUs JUTMHBI TeJIa PU




HAarpe€BaHUU U OXJIAXKICHUMNY. 1abopaTopHBIX padoT
Y YYECHUYECKUX

OTIBITOB
Termmonepenaua Habnronenne OOGopynoBaHue s
TETIOMPOBOTHOCTH BOIBI U JIEMOHCTpaIuit
4 BO3yXa.
Jlaboparopnas pabota O6opynoBaHue ISt
«M3mepenue yneapHOU 1abopaTopHBIX padoT
TETIOEMKOCTH Pa3TMIHbIX U YUYSHUYECKUX
5 BELIECTB). OmBITOB (Ha Oa3ze
[naBienue u oTBEpACBAHHUE. KOMIUIEKTOB st OI'D
JlaboparopHas padora «OTiIHBKa
6 napaUHOBOTO COJIJATHKAY
JIaGoparopHast pabota Ob6opynoBanue 1
«Habmonenue 3a miaBiIeHHEM 1abopaTOpHBIX PaboT
B2 U YUYEHUYECKUX
7 OIBITOB
Pemenne onmuMmuaaHbIX 3a/1a9 O6opynoBanue Jist
8 Ha YpaBHEHHE TEIJIOBOTO OajlaHca | IeMOHCTpaluui
Pemenne onmuMIuaaHbIX 3a/1aq OO6opynoBaHue TSI
9 Ha pacy€T TEIUIOBBIX MTPOLIECCOB JIEMOHCTpaIuit
10 JlaGoparopus kpucTtamiorpadum.
Hcnapenue u KOHIEHCAIIHSL. O6opynoBanue st
11 JIEMOHCTpAITHH
Cocras armocdepsl, Ob6opynoBanue aJs
HabIIoIeHre Tiepexo/ia JIEMOHCTpaIuit
HEHACBIICHHBIX MTapOB B
12 HAaCHIICHHEIE.
BnaxxnocTth Bo3yXa Ha pa3HbIX OGopynoBanue ajst
13 KOHTHHEHTaX JEMOHCTpAINI
3. DuaekTpuyeckue siBjaeHus (84)
Muxkpomup. Moaenu atoma, O6opynoBanue st
14 cynrecTBoBasmne a0 Havanga XIX | nemMoHcTpanui
Hcropust OTKpBITHS U NIEUCTBUS KomnprotepHoe
15 rajbBAHMYECKOTO AIEMEHTA obopymoBaHue
Uctopus co3znanus
anekTpodopHOt
16 MAaIIHHBI
Omneitel Bonbra. Onekrpuueckuii | KommnerorepHoe
17 TOK B DJICKTPOJIUTAX. 00opyioBaHue
Pemenne onumnuanneix 3anad Ha | O6opynoBanue s
18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIUi
Habmronenue 3aBucumMoctu Ob6opynoBanue s
COTIPOTHUBJICHHSI POBOAHUKA OT J€MOHCTpauit
19 TEMIEPATYPHI.
Jlaboparopnas paboTa OOGopynoBaHue s
«OrmpeneneHne CTOMMOCTH 1abopaTopHBIX padoT
U3pacX0JJ0BaHHOI U YYEHUYECKUX
AIIEKTPOIHEPTHH ombITOB (Ha Oaze
10 MOIIHOCTH MOTPeOUTENS M 10 | KoMILIeKTOB /1t OI'D
20 CUETUHKY »




Pemenue OJIUMITHAJHBIX 3a41a4

O6opynoBanue st

21 Ha TEIUIOBOE AE€HCTBHUE TOKA JIEMOHCTpaIui
4. DJeKTpOMarHuTHhIE siBJeHHs (34)
DNEeKTPOMArHUTHBIE SIBJICHUSI. O6opynoBanue st
DNEeKTPON3MEPUTETHHBIC JIEMOHCTpaIui
22 MPHOOPEI.
MaranTtHass aHOMAaIHsL. OOGopynoBanue s
MarsautHsle JIEMOHCTpaIi
23 oypu
PaznoBumnocTn
24 3JICKTPOJIBUTATEIICH.
5. OnTnyeckue saBjaeHus (74)
M cTOUYHHKH cBETA: TEIJIOBLIE, O6opynoBaHue st
25 JIIOMHHECIICHTHEIC JIEMOHCTpaIui
DKCIepUMEHT HaOI0ICHHE.
MHorokpatHoe n300paxeHue
MpeMETa B HECKOJIBKUX MIOCKUX
26 3epKajax.
N3roToBUTH MEPUCKON U C €T0 O6opynoBanue st
27 IIOMOIILIO IPOBECTH HAOIONEHUS | TeMOHCTpaIHit
[IpakTUueckoe ucnoyib30BaHUE O6opynoBanue Jist
28 BOTHYTBIX 3epKaJl JIEMOHCTPAIHH
3puTenbHbIE WIIIO3UH, O6opynoBanue st
MOPOXKTaEMbIC MTPEITOMIICHUEM JIEMOHCTpaIui
29 cBeTa. Mupaxu.
30 PaszBuTre BOTOKOHHON ONTHKHU
Hcnonp3oBaHre 3aKOHOB CBETA B
31 TEXHHUKE
6. YeaoBek u nmpuponaa (44)
32 ABTOMAaTHKA B HAallICH JKHU3HH . Kommnsrorepnoe
33 Panvo u teneBuaeHne obopynoBaHue
ATNBTepHATUBHBIC NCTOYHUKH
34 SHepruu. Buspl 3j1eKTpOCTaHIINI
Hayxka ceronns. Hayka u
35 0€30IMaCHOCTbD JIOCH.
KanengapHo-remaTnuyeckoe niiaHupoBanue 9 kiaace
Ne | Tara Tema ypoka Hcnonb3oBanue NnpuMe4YaHue
n/ | npoBexeHust o0opynoBaHusi
1 ina | ®dakr LeHTpa
H €CTeCTBEHHOHAYYHO
Hu
TEXHOJIOTHYeCKOil
HAINPaBJICHHOCTEH

«Toukxa pocTay»

1. BBegenue (14)

BBogHoe 3ansitue. e u
3aja4uu Kypca. TexHuka
0€30MaCHOCTH.

Komnrerorepnoe
o0opynoBaHue

2. Kunematruka (7 4)




Cnoco0Obl onMcanus

ObopynoBanue s

2 MEXAHUYECKOTO IBUKEHUS JIEMOHCTpaun
[IpsamonuHETHOE paBHOMEPHOE ObopynoBanue st
JIBIDKEHHE T10 TIJIOCKOCTH? JIEMOHCTpaIun
CMmortps

3 13 KAaKOW TOYKH HAOJIIOIaTh
OTHOCHTEIBLHOCTD JIBHKCHUS. OobopynoBanue Is

4 CroxeHne IBUKEHUM. JEMOHCTpalHi
JlabopamopHvie pabombi: O6opynoBanue st
«M3yuyeHne qBMXKEHHsI CBOOOAHO | 1ab0opaTOpHBIX paboT
najaronero tenay, «M3ydenne 1 YYCHHYECKUX

5 JIBIDKCHHS TeJIa 110 OKPYKHOCTH» | OIBITOB
Kak u kyna nosierena BUIIHEBast O6opynoBanue st
koctouka? Pacuer TpaekTopuu JIEMOHCTpauun
JIBUKEHUS TEJI U IEPCOHAKEN
pacckasos P.Pacmn o

6 MioHxay3eHe
Ucropuueckasi peKOHCTPYKIUS ObopynoBanue s
oneITOB ["anmmnes o JIEMOHCTpanun
OTIPEICTICHUIO

7 YCKOPEHUS &.
Omnpenenenue cCKOpocTu Ob6opynoBanue st
PaBHOMEPHOTO JABUYKEHUS TIPU JIEMOHCTpanun
WCII0JIb30BAaHUU TPEHaXKepa

8 «0eroBas JIOpOKKay.

3. Jlunamuka (8u

Cuna Bonw, cuna yoexaenus uwin | O6opynoBaHue JUIst

9 cra - (puznueckas BenuynHa? JIEMOHCTPAITHH
Jlabopamopnas paboma: ObopynoBanue s

10 «V3Mepenne Macchl Teay JmabopaToOpHBIX paboT
JIBW>KeHUE Tella o/ IEMCTBUEM 1 YYCHUYECKUX

11 HECKOJILKUX CHJI OITLITOB
JIBuKeHHE CUCTEMBI CBA3aHHBIX | OOopynoBaHue st

12 TEI JIEMOHCTPAIUH
JlabopamopHhuvle O6opynoBanue st
pabomul: «I3ydeHne TpeHus n1abopaTopHBIX padoT
CKOJIBKCHUS 1 YYCHHYECKUX

13 OITBITOB
JlnHamMuKa paBHOMEPHOTO O6opynoBaHue st

14 JIBUKCHUS IO OKPY>KHOCTH JIEMOHCTpAIU
Uctopus pazBurtus O6opynoBanue st
IIPEACTABICHUI JIEMOHCTpauui
o Bcenennoii. Comaeunast

15 CHCTEMa.
OTKpBITHS HA KOHYUKE Tepa. ObopynoBanue s
[IepBbie HCKYCCTBEHHBIE JIEMOHCTpauun
CIIyTHUKU

16 3emin.

4. Umnyanc. 3aK0H cOXpaHeHHuss nMIyJabca (349)

Kak BbI sixTy Ha3oBere... Komneroreproe

17 000pyI0BaHHE




PeakTuBHOE NBM)KEHUE B

18 MIPUPOJIE.
Paccnenosanue JITII ¢ Komneroreproe
MTOMOIIBIO o0opynoBaHue
19 3aKOHA COXpaHEHUsI UMITYJIbCA
5. Craruka (29)
Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue HEHTPOB MACC n1abopaTopHBIX padoT
Pa3IUYHBIX TN (TPU crioco0a)» Y YYEHUYECKUX
20 OIBITOB
[IpumeneHnne npocThixX KomnbrorepHoe
MEXaHU3MOB B CTPOUTENIbCTBE: obopynoBaHue
OT 3eMJISTHKHU JI0
21 HeOOCKpeba
6. Mexannuyeckue KoJ1e0aHusi 1 BOJHBI (34)
Buibl MaITHUKOB ¥ UX OobopynoBanue Is
22 KoJICOaHUM JIEMOHCTpaIun
23 Uto nepeHoCUT BoJHA?
KonebarenbHble cCHCTEMBI B
24 MPUPOAC U TEXHUKE
7. DIeKTPOMATHUTHLIE KOJ1€0aHus U BOJHEI (24)
DKcIepruMeHTallbHas IPOBEpKa KommbrotepHoe
25 cBOMCTB DM BOJIH. 000pyI0BaHKE
Uccnenosanue Komnrerorepnoe
AIIEKTPOMArHUTHOTO o0opynoBaHue
26 m3nydeHuss CBY-neun
8. OnrTuka (44)
. I3roroBnenue moaenu KomrmbrorepHoe
27 KaJIEHJOCKOIIA. 000pyIOBaHHE
DKcnepruMeHTaIbHas TPOBEPKa ObopynoBanue Jis
28 3aKOHA OTPAKEHUS CBETA. JIEMOHCTPAITHHI
Jlabopamopnas paboma: OobopynoBanue Is
«M3mepenue nokazarens 1abopaTopHBIX padoT
MIPEJIOMJICHUST BOJIBI» 1 YYCHHUYECKUX
29 OIBITOB
Kak otnuyarorcs nokasarenu ObopynoBanue s
30 MIPEJIOMJIEHUS] IIBETHOTO CTEKJIa JIEMOHCTpanui
9. @du3nka aToMa M AaTOMHOI0 siApa (44)
ITornomenue u ucnyckanue Komneroreproe
CBeTa o0opynoBaHue
31 aromamu. OnTuueckue cnekrpel. | KommnerorepHoe
Namepenne KITJ[ comneynoit o0opynoBaHue
32 Oarapen
Brnusinue paanoakTUBHBIX
W3JIyYEHHI Ha )KUBbIE
33 OpPraHUu3MEbI
CriocoObl 3aIIUThI OT
34 PagrOaKTUBHBIX U3YUCHUM

JIucr koppekTHpPOBKH padoueil MporpaMMsl
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