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Ilnanupyemble pe3yJbTAThI OCBOCHUS MPOTrPAMMBbI BHEYPOUYHO
AESITEJIbHOCTH «JKCIEePUMEHTAPHi 10 (PU3HKe» (C MCIO0JIb30BAHUEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanu3zanus mporpaMMbl CHIOCOOCTBYET IOCTUKEHUIO CIEAYIONINX Pe3yJIbTATOB:

JInuHocrHbIE:

B chepe TMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUN yUAIUXCS:

* yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepHaiy U crocodam
pEIICHUsI HOBOM 33/1a4H;

* OpUEHTAIMs HA IOHUMAaHUE MPUYUH yCIieXa BO BHEYUYEOHOH IESITEIbHOCTH, B TOM
YUCJIe HAa CaMOAHAIN3 U CAaMOKOHTPOJb PEe3yJbTaTa, Ha AHAIW3 COOTBETCTBUSA
pE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3aa4H;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEpPUEB YCHEIIHOCTH BHEYy4E€OHOMU
NEATEIIbHOCTH;

Obyuarowuiics noay4um 603MONCHOCMY OJisl POPMUPOBAHUA!

* BHYTPEHHEH MO3ULIMM IIKOJIBHHUKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOLIEHUS K
HIKOJIE, TIOHUMaHUs HEOOXOJUMOCTU YUYEHHS, BBIPAKEHHOIO B IpeoliaJaHuu
y4e0HO-103HABATEIbHBIX MOTHBOB;

* BBIPAKEHHOM yCTOMYMBON y4eOHO-T03HABATEIbHON MOTUBALIUN YUCHUS;

* YCTOMYMBOrO y4yeOHO-IIO3HABATEIBHOTO MHTEpEca K HOBBIM OOIIMM croco0am
peneHus 3aaad.

MeranpeamerHsie:

B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IUIAHMPOBATh CBOU JECHUCTBUS B COOTBETCTBUM C IIOCTaBIICHHOW 3aJadeul u
YCJIOBUSIMH €€ peaJIn3allii, B TOM YKCJI€ BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC MpaBUja B IUIAHUPOBAHUU W KOHTPOJIE CrOcoba
pelieHus;

* OCYUIECTBIIATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb [0 PE3YIbTATY;

* OIICHUBAaTh TMPABWIHHOCTh BBIMOJHEHHS JIEUCTBUS HA YPOBHE AaJEKBaTHOMN
PETPOCTIEKTHBHOM OIEHKH COOTBETCTBUS PE3YJBTaTOB TPEOOBAHUSAM JTaHHOU
3aJ1a4 ¥ 3aJa4HOM 00J1acTH;

* QAJICKBaTHO BOCIPUHUMATH MPEIJIOKEHUS W OIEHKY YYUTENIeH, TOBapUUIEH,
POIUTENIECH U APYTUX JIHOJIEH;

* pa3nM4aTh Coco0 U pe3yabTaT AeHCTBUS.

Obyuarowuiics noiyyum 603MOACHOCHb HAYYUMCA!

* B COTPYJHHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3a]aUH;

* MPOSIBIISITH TTO3HABATENLHYIO HHUIIUATUBY B Y4€OHOM COTPYIHUYECTBE;

* CAaMOCTOSITEJILHO aJIECKBATHO OLIEHUBATh MPABUWIBHOCTh BBHIMOJHEHHUS ICUCTBUS U
BHOCUTH HEOOXOIMMbIE KOPPEKTUBHI B HCTIOJHEHUE KaK IO X0y €r0 pean3alln,
TaK U B KOHIIE JEUCTBUA.

B chepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:



* OCYIIECTBJIATH MOUCK HEOOXOIUMON MH(OPMAITUH AJIS BHITTOTHEHUS BHEYYEOHBIX
3aJlaHdd  C  HUCMOJb30BAaHUEM Yy4yeOHOM  JUTeparypl M B OTKPBHITOM
MH()OPMAIMOHHOM TPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOYas
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNuTepHera;

* OCYILECTRIIATH 3anuch ((pUKCaIKio) BHIOOPOUHON HHPOpMAITUU 00 OKpYKaIoIIeM
MUpE U 0 cebe caMoM, B TOM YKclie ¢ ToMolbi0 nHCTpyMeHToB UKT;

* CTPOUTH COOOIIICHHUS, TPOCKTHI B YCTHOM M MIUCHMEHHOU (hopMme;

* POBOJIUTH CPABHEHUE U KJIACCU(DHUKAIINIO 11O 3aIaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KpYyT€ SIBJICHUI;

* CTPOUTH pacCyXJeHus B (OpME CBSI3M MPOCTHIX CYXKICHHH 00 0OBEKTE, €ro
CTPOEHHH, CBOMCTBAX U CB3aX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMbCA

* OCYHIIECTBIISATh PACHIUPEHHBIA MTOUCK UMHPOPMALIUU C UCTIOIB30BAHUEM PECYPCOB
oubnuoTex u cetu MHTEpHET;

* 3amuchiBaTh, (UKCUPOBATh WHGOOPMAIUMIO 00 OKPYXKAIOUUX SBJICHUSIX C
noMouisr0 HHCTpyMeHToB UKT;

* 0CO3HAHHO Y MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON U MUCbMEHHOM (opMe;
* OCYUIECTBJIATH BBIOOp Hambosee 3((PEKTUBHBIX CHOCOOOB pEIICHHUS 3aJad B
3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBUI;

* CTPOUTH JIOTHUECKOE PACCYXACHHE, BKIIOYAIOIIEE YCTAHOBIECHHWE NPHUYHUHHO-
CJICICTBEHHBIX CBSI3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb PEIICHUS 3a4a4: PELUICHUE II0
OMPENICICHHOMY TUIaHy, BJaJ€HHWE OCHOBHBIMHU MpPUEMaMU PEIICHHS, OCO3HAHUS
NEeSATEIbHOCTH T10 PEIICHUIO 3aJa4H.

B cdepe kKOMMYHUKATHBHBIX YHUBEPCATbHBIX YU€OHBIX NEHCTBUN yUALIUXCA:

* aJeKBaTHO UCIIOJb30BaTh KOMMYHUKATHBHBIE, TMPEXKIE BCErO - pEUYEBBIE,
CpeAcTBa JUIsl PEIICHUS Pa3IMYHbIX KOMMYHHUKATHUBHBIX 3aJad, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh IUAJOTUYECKON (POPMON KOMMYHHKAIIUH,
WCIOJIb3Ysl, B TOM uwucie cpencrBa U UHCTpyMeHTsl UKT u aucTtaHimoHHOrO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIIOJICH pa3IMYHBIX TOUYEK 3PEHUSI, B
TOM YHCJIC HE COBITAJIAIOININX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA TIO3UITUIO
napTHepa B OOIICHUHU U B3aUMO/ICHCTBUY;

* YYUTBHIBATH Pa3HbIC MHEHUSI U CTPEMHUTHCA K KOOPJWHAIIMM PA3TUYHBIX TTO3UIUI
B COTPYJAHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

* JIOTOBApPUBATHCS U MIPUXOJUTH K 00IIEMY PEIIEHUIO B COBMECTHOM ESITEILHOCTH,
B TOM YHCJI€ B CUTYallUM CTOJIKHOBEHUSI HHTEPECORB,;

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA!

* YYUTHIBATh M KOOPJAMHUPOBATH B COTPYJAHHYECTBE OTIUYHBIC OT COOCTBEHHOU
MO3ULAH IPYTUX JTHOJIEH;

* YYUTHIBATHh pa3HbIC MHEHHS W HMHTEPEChl W OOOCHOBBIBATH COOCTBEHHYIO
NO3ULHIO;



* IOHUMATh OTHOCUTEIIBHOCTh MHCHHI U TIOJIXOI0B K PEIICHUIO TPOOIIEMBI;

* apryMEHTHPOBATh CBOIO TMO3UIIMI0 KM KOOPJUHHPOBATH €€ C TO3HMIUAMHU
HapTHEPOB B COTPYAHUYECTBE NMPU BBIPAOOTKE OOIIErO PEHICHHUS B COBMECTHOM
JCSITCTIbHOCTH;

* 33J1aBaTh BOIMPOCHI, HEOOXOAUMBIC /ISl OPTraHU3AIUU COOCTBEHHOM JESATEILHOCTH
U COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIICCTBISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYJAHUYCCTBE
HEOOXOMMYIO B3aHMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTHUPOBATLCS B SBIICHUAX U O0BEKTaX OKPY)KAIOIIEr0 MUPA, 3HATh TPAHHUIIBI
UX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAciieHUus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACIISIONINS
dbopmyIIbI;

- TIOHMMAaTh KaKUM (PU3NICCKUM MPHUHIUIIAM W 3aKOHAM TOTUWHSIOTCS TE WIU
WHBbIC OOBEKTHI U SBJICHUS TIPUPO/IBI;

- 3HAHWE MOJICTN TIOMCKA PEIICHUH 715 3a1a4 1o (pu3uke;

- 3HaTh TEOPETUICCKIEC OCHOBBHI MATCMATHKH.

- IPUMEYaTh MOJICIH SBJICHUH U 00BEKTOB OKPYXKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;

- mepeopMyIUPOBATH U MOJICITMPOBATh, 3AMECHITh UCXOIHYIO 3a/1a4y JPYrou;

- COCTABJIATH IUJIaH PEIICHUS;

- BBIJIBUTATD U MIPOBEPSTH MPEiaracMble JIJIS PEIICHHS THIIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIIEPALUSIMH, COCTABISIONIUMH TOHMCK
pCIIICHUS 3a/IaYH.

Conep:xanue NnporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjaacc

BBenenue. Beonnoe 3ansarue. llenu u 3agaun kypca. Texnuka 6€30mMacHOCTH.
PoJib 3xCcIepuMeHTA B )KM3HU YeJIOBeKA.

Teopusa: W3y4uTh OCHOBBI TeopHH TorpemrHocted. [lorpemHocTy mpsSMBIX U
KOCBEHHBIX HM3MEPEHM, MaKCHMajbHas TMOTPEITHOCTh KOCBEHHBIX HW3MEPCHHH,
y4eT MOrpelHOCTel u3MepeHuil npu noctpoeHun rpadukoB. Ilpencrasnenue
pe3ynbTaToB U3MepeHui B (hopme Tadaul u rpaduKoB.

Ilpaxmuxa: OCHOBBI TEOPHH TMOTPEIIHOCTEH NPUMEHSITh NMPHU BBIMOIHCHUN
DKCIIEPUMEHTAJIBHBIX  3a/1ay, TMPaKTUYECKUX padoT. (€ HCHOJIb30BAHHEM
ooopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCU:

[TpuBoguTh mpHuMEpbl OOBEKTOB U3y4YeHHs] (GU3UKH ((PU3NUYECKUE SBIICHUS,
dbu3ndeckoe Teno, BEMecTBO, Gusnueckoe mone). HaGmogaTe u aHaIM3UpPOBATh
¢uznueckue sBiaeHus ((GUKCUPOBATH U3MEHEHHs] CBOMCTB OOBEKTOB, CPAaBHUBATH



ux 1 0000m1aTh). [I03HaKOMUTBCS ¢ IKCIIEPUMEHTAILHBIM METOJIOM HCCIIEAOBAHUS
npupoasl. Coopka MpuOOPOB U KOHCTPYKIMH. Vcronb3oBaHue HU3MEPUTEIBHBIX
npubopoB. BrinosnHeHne 1ad0paTopHbIX U MpakTHUYEeCKUX padoT. JlnarHoctuka u
YCTpaHEHHUE HEUCITPABHOCTEN

npubopoB. BricTpanBanue runoTe3 Ha OCHOBAHUM UMEIOIINXCS JTAHHBIX.
MexaHuka.

Teopusi: PaBHOMepHOE ¥  HepaBHOMepHoe  JABWkeHue. [ 'paduueckoe
npecTaBiICHUEe BIKEHUs. Perenne rpaguueckux 3aay, pacyeT MyTH U CpeHen
CKOPOCTH HEpPaBHOMEPHOro JBHWKEHHs. [lOHATHE WHEPUUMM U HMHEPTHOCTH.
[lenTpoOexnass cuna. IlpumeHeHne maHHBIX  (QU3UYECKUX TIOHATHA B
KHU3HEIEATEIbHOCTH YyenoBeka. Cuiia ynpyrocTy, cuia TPEHUS.

Ilpakmuka: VccnenoBaHue 3aBUCHUMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B
NpYyKUHE, OT cTeneHu nedopmanuu npyxkuHbl. OnpeneneHue KodpuLHUEeHTa
TpeHUsI Ha TpuOOMeTpe. (¢ HCMoab30BaHneM 06opyaoBaHus «Touka pocray)
HccnenoBanye 3aBUCHMOCTH CUIIBI TPEHUS OT CHJIBI HOPMAJIBHOIO JTABJICHUS.
Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCMU.

AHanu3 tabnutl, rpadukoB, cxeM. [louck oObIcHEHHS HAOIIOIa€MbIM COOBITHUSIM.
Omnpenenenve CBOMCTB MNPUOOPOB MO yepTexaM U MOJAEHAM. AHaiu3
BO3HUKAIOIIMX MpoOJeMHbIX cuTyauui. WM3o00paxaTe cuctemMy KOOpAMHAT,
BbIOMpaTh TEJIO OTCUETA U CBA3BIBATH €r0 C CUCTEMOM KoopauHat. Mcmosb30BaTh
CUCTEMY KOOpPAMHAT IJsl M3Y4YEHUs NPSAMOJIMHEMHOro JBHKeHHs Tena. COopka
npuOOpoB M  KOHCTpyKUMH. Mcronb3oBaHWE HW3MEPUTENBHBIX  MPUOOPOB.
BolnonHenre 1a00paTOPHBIX M MPAKTHYECKUX padoT (¢ HCmoJb30BaHHEM
odopynoBanusi «Touka pocrta»). /lnarHoctuka M yCTpaHCHHE HEHCIIPABHOCTEH
npuOopoB. BricTpauBaHue TUNOTE3 HA OCHOBAHMM HMEIOIIMXCS JIAHHBIX.
KoncrpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenue 3aaHul 1o
YCOBEPIICHCTBOBaHUIO TpuOOopoB. Pa3paboTka HOBBIX BapHAaHTOB OIIBITOB.
Pa3paboTka u mpoBepka METOIUKH dKCIIEPUMEHTAIbHON paboThl. PaboTa B Manbix
rpynmnax. AHalIM3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pELIEHHUE, NEUCTBUS.
IIpencraBieHue pe3yJbTaTOB MapHOM, TIPYMNIIOBOW JESATEIBHOCTH. YYacTHE B
JIMAJIore B COOTBETCTBUHM C IPABUIIAMHU PEYEBOTO MOBEICHHUS.

I' muapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, TruapocTaTMYECKOe JIaBJICHHE,
COOONIAOIINECS COCYIbI, TUAPABINYECKUE MAILIUHBI.

llpakmuka: 3a0auyu. BBITAJKUBAIOUIAs CHJIA B PAa3IMUHBIX CUCTEMax; MpuUOOpHI B
3a/1adyax (COOOMIAOMIUECs COCY/bI, THAPABIMYCCKUE MAIIWHBI, pblYyard, OJIOKH).
DKCneprUMEHTAIbHBIC 33/ITaHUS:

1)u3mepenrie cuiibl Apxumena, 2)U3MepeHUe MOMEHTA CHUJIbl, JACHCTBYIOIIETO Ha
phluar, 3)usMepeHue

paboOThl CHUJIBI YIPYTOCTHM MNPH MOABEME Tpy3a C MOMOINBIO MOJIBHKHOTO WU
HETOIBMKHOTO OJI0Ka.(C ncnonb3oBaHnem obopyaoBaHua «Touka pocrta»)
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENLHOCMIU.

Ananu3 Tabmui, rpadguxos, cxem. [louck oObsicHeHUsT HAOTIOAAEMBIM COOBITHSIM.
C6opka mpuOOpoB U KOHCTPYKIH. VMcmonb30BaHne M3MEPUTENbHBIX TPUOOPOB.
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BrimotHeHre 1a00paTOPHBIX U MPAKTHYECKUX padoT. JlnarHocTuka U ycTpaHEHUE
HEUCIIpaBHOCTEH MpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM UMEIOIIUXCS
nanueiX. KoHcTpyupoBanue u wmoxaenupoBaHue. Pabora B ManbIX Trpynmnax.
AHanu3UpylOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIlIEHUE, JCHCTBUSL.
[IpencraBnenne pe3yabTaTOB MMApHOM, TPyNMHoBOW nedrenbHOCTH. [loaroroBka
COOOIICHU M JIOKJIAJ0B. YYacTHE B JAHAION€ B COOTBETCTBUU C IpaBUIAMHU
pEYEeBOTO NOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX Tel. YCIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuno momentoB. Llentp Tsxectu. HMccnemoBanue pas3IMYHBIX
MeXxaHnueckux cucreM. KomMOMHUpOBaHHBIC 3aJayd, WUCMOJb3Yysl YCJIOBUS
paBHOBECHSI.

Ilpaxmuxa: VI3rotoBieHue padboTtaroniei CucTemMbl OJIOKOB.

Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCU.

Ananu3 tabnun, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01a€MbIM COOBITHSIM.
OnpeneneHue CBOWCTB MNPUOOPOB MO uepTekaM U MojelsM. AHanu3
BO3HMKAIOIIMX TpoOJeMHBIX cuTyanuil. HabGmomare nelicTBUE  MPOCTHIX
MexaHu3MoB. [lo3HakoMuUTbCS C (U3UYECKON MOJENbI0 «a0CONIOTHO TBEPAOE
Teno». PemaTte 3amaun Ha nMpuUMEHEHHE YCIOBUs(IIpaBUiIa) paBHOBECHS pblyara.
[IpumensTh ycioBue (MPaBUIIO) paBHOBECHS pblyara Jijisi oObSICHEHUsS JEUCTBUS
pa3IMUHBIX HMHCTPYMEHTOB,  HCIIOJIb3yEeMbIX B TeXHUKE M B ObiTy. COOpKa
npuObOpoB ¥ KOHCTpyKuMi. lcmonap3oBaHuE HU3MEPUTENBHBIX MPUOOPOB.
Brinonnenue 1a00paTopHbIX U MPAKTUYECKUX pa0boT. Jnarnoctuka u

yCTpaHEHHUE HEUCIpaBHOCTEW MpuOOpoB. BricTpanBaHuE TUIMOTE3 HAa OCHOBAaHUU
uMeronuxcsi  AaHHbIX. KoOHCTpyupoBaHue u MojeiaupoBaHue. BplonHeHUe
3aJlaHAl 10 YCOBEPIIEHCTBOBAHHMIO MPUOOpOB. Pa3paboTka HOBBIX BapUAHTOB
omnbITOB. PazpaboTka v mpoBepka METOAMKHU IKCIIEPUMEHTATILHON paOOTHI.

PaGota B Manbix rpymnmax. AHAIU3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemienue, gevictBus. llpencraBiieHuMe  pe3ysbTaTOB  MApHOM, TIPYNIIOBOU
nestenpHOocTH.  [logroroBka  coobOmieHuid u  10KIanoB.  OCYIIECTBISIOT
CaMOOIIEHKY, B3aUMOOILIEHKY JIESITEIbHOCTH. YYacTHe B IUAJIOT€ B COOTBETCTBUU C
MpaBWJIaMH PEYEBOTO TTOBEJCHUS.

8 ki1acce

TemioBble ABJICHUA.
TennoBoe pacuiupenue ten. [Iporecces miaBieHns 1 OTBEPACBAHUS, UCIIAPEHUS U
KoHJIeHcaluu. Termonepenayda. BiaxxHoCcTh BO3/TyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HaGmonenue TasHus Jbaa B Bojae. 2. CKOPOCTH HCHapeHUs
pas3nuYHBIX kuaKocTel. 3. TermnoBsie nBUraTe N OyayIIero.

Jlabopamophnvie pabomsr (¢ wucnojb30BaHueM ob6opynoBanus «Touka
poctay): 1. Mi3MeHeHus JUIMHBI TeJla MPU HArpEeBaHWU M OXJIaKACHUH. 2. OTIMBKA
napaduHOoBOTO conmatuka. 3. HaGmrogenwe 3a mnaBiaeHueM npaa 4. OT 4ero



3aBHCHUT CKOpPOCTb HcHapeHus >xunkoctu? 5. HaOmromeHue TemaonpoBOIHOCTH
BOJIbI M BO3IyXA.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCHU.
CamocrosTenbHO (GOPMYIUPYIOT MO3HABATENBHYIO 337a4y. YMEIOT C MOMOIIbIO
BOIIPOCOB  J0OBIBaTH  HENOCTAIOUIyl0  WH(MOpMAIHIO. Hcnonp3oBanue
U3MEpPUTENBHBIX MPUOOPOB. BhINoHeHe 1a00paTOPHBIX U MPAKTHYECKUX padoT.
JlnarHoctrka M ycTpaHEHUE HEUCIpaBHOCTEW nmpuOopoB. BricTpanBanue rumnores
Ha OCHOBAHHMM MMEIOUIMXCS NaHHbIX. KOHCTpyHpoBaHHEe U MOEIMPOBAHUE.
BelnonHeHre 3aaHuil 10 yCOBEPIIEHCTBOBAHUIO NpHOOPOB. Pa3zpaboTka HOBBIX
BApUAHTOB OIBITOB. Pa3paboTka M MNpoBEpKa METOIMKH 3KCHEPUMEHTAIBHON
pabotel. PaboTta B ManbIx rpymnmnax. AHATM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CcBOE pemeHue, neuctBusa. lIpencraBieHue pe3yiabTaTOB NAPHOM, TIPYIIIOBOU
JEATEIIBHOCTH. Y YaCTHE B IUAJIOTE B COOTBETCTBUU C IPABUIIAMH PEYEBOTO
IIOBEJICHMS.
DJIEKTPUYECKHE SABJICHUS.
Muxkpomup. Mopgenn aroma, cymectBoBaBmve a0 Hadana XIX. Hceropus
OTKPBITUSL W JEHUCTBHS TalbBAHMYECKOrO 3JieMeHTa. Mcropus co3gaHus
a5eKTpogopHON MamuHbl. OnbIT BosbTa. DNeKTpUYecKuil TOK B 3IEKTPOIUTAX.
Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra»)
1. Monenu aroMoB. 2. ["'apBaHUYECKHE DJIEMEHTHI. 3. DIIeKTpoPOopHOH
MamuHel. 4. OneiTel Boneta u ['anibBanm.
Jlabopamopnvie pabomwei: 1. Co3naHue TajlbBaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUYECKUN TOK B KUIAKOCTAX CO3JIaHMS «30JI0TOTO
KITFOUMK) .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIIbHOCTH:
VYrpaBisioT CBOEWM MO3HABATEIBHOM M Y4eOHOM JeATEIbHOCTBhIO MOCPEACTBOM
IIOCTAHOBKHU LEJIE€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUMU CBOUX ICUCTBUU U
OLIEHKM YCIEIIHOCTH ycBOeHHs. CpaBHMBAIOT CHOCOO M pe3yJbTaT CBOMX
JEHUCTBUN C 00pas3IoM - JTUCTOM COINpPOBOXIeHUsA. OOHAPY>KUBAIOT OTKIOHEHUS.
OO1yMBIBaIOT IPUYMHBI OTKJIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb. Vcrosib30BaHWE W3MEPUTENbHBIX NpuOOpoB. BrinonHeHue
7a00paTOPHBIX W TPAKTHYECKUX  paboT. JlmarHoctuka W yCTPaHEHHUE
HEUCHpaBHOCTEN mpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAaHUHM MMEIOLIUXCSA
naHHbIX. KoHCTpyHpoBaHuE U MOJIETUPOBAHHUE.
DJIEKTPOMATHUTHBbIE SIBJICHUS.
MaruutHoe moJie B BellecTBe. MarHuTHas aHoManusi. MarHuTHele Oypu.
PasHoBunHOCTH AIEKTPOU3MEPUTEITBHBIX npruOOpoB. PasnoBuaHOoCTH
DJIEKTPOABUTATENIEN.
Hemoncmpayuu (¢ ucnojib3oBaHueM obopynoBanusi «Touka pocray):
1. HarnsimHOCTS MOBEAEHUS BEIECTB B MAarHUTHOM noJe. 2. [Ipesentanuu o
MarHUTHOM Tojie 3emMiii U O MarHuTHeIX Oypsax. 3. [lemoncrtparus
pPa3HOBUAHOCTEN  AJIEKTpOM3MEpUTENbHBIX  mpuOopoB. 4.  HarmsgHocthb
Pa3HOBUIHOCTEN AIIEKTPOJABUTATENEH.



Jlabopamopnwvie padomul: 1. UccnenoBanue pa3iudHbIX 3JIEKTPOU3MEPHUTEIbHBIX
pUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
VYrpaBnsitoT cBoel MO3HABATEIIbHOM W Y4YEOHOW MEeATEeNbHOCTBIO IMOCPEICTBOM
MIOCTAHOBKMU 1I€JI€H, IJIAHUPOBAHUS, KOHTPOJSA, KOPPEKUHUH CBOUX JCHUCTBUUA U
OLICHKM YCHEHIHOCTH YycBoeHMs. CpaBHHMBAIOT CHOCOO W pe3yjbTaT CBOUX
JEHUCTBUN C 00pa3IloOM - JTUCTOM COIpPOBOXIeHUA. OOHAPYKUBAIOT OTKIOHEHUS.
OOyMBIBAIOT IPUYMHBI OTKJIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.
OnTnyeckue siBJICHUS.
HcTo4yHHMKM CBETa: TEIJIOBBIC, TIOMUHECLIEHTHBIE, UCKYCCTBEHHbIE. I3roToBIICHNE
KaMepbl - OOCKypa W HCCIE€OBaHUE H300paKeHUS C TIOMOIIBI0 MOJEIIH.
MHoOrokpatHoe HW300pa)K€HHE TpeaMeTa B HECKOJbKHX IUIOCKHX 3epKaiax.
M3rotoBUTH NEPUCKOI U C €0 MOMOILBIO NpoBecTH HabmoaeHus. [Ipaktuueckoe
VCITOJIB30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIIbHBIE WILIIO3UH, IIOPOKIaEMbIE
pesIoMJIeHUEM cBeTa. Mupaxu. Pa3sutue BogoKOHHOW onTuku. Mcnosb3oBanue
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu(c ucnoJib3oBaHneM odopynopanns «Touka poctay)
1. Pa3nuyHble UICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX
IUIOCKUX 3epkaiax. 3. M3o0paxeHne B BOTHYTHIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOM onTukd. 5. YcTrpolcTBo (oToamnmnaparoB, KHUHOMPOEKTOPOB,
KaJIeHIOCKOIIOB.
Jlabopamopnvie pabomui: 1. N3roToBiieHHEe KaMephbl - 00CKypa M HCCIIeIOBaHUE
M300paKEeHHUsI ¢ MOoMOIIbl0 Mojenu. 2. IIpakThyeckoe NpPUMEHEHHE IUIOCKHUX
3epkas. 3. IlpakTMueckoe HMCHOJIb30BaHUE BOTHYTHIX 3epkan. 4. M3roTtoBiieHue
nepucKona u HabJIOIEHUs C TOMOILBIO MOJIETH.
Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCIU.
VYrpaBnstoT cBoel MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU LEJI€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUM H
OLIEHKHM YCHEIIHOCTH YCBOEHHMs. Bwiaensior u (GopMynupyroT MO3HABATEIbHYIO
nenb. BbIIENsSoT KONIWYECTBEHHBIE XAapaKTEPUCTHKH OOBEKTOB, 3aJlaHHBIC
cioBaMu. [[pyHUMAIOT MO3HABATENIBHYIO 1I€J1b U COXPAHSIOT €€ MPHU BBIMOJHEHUH
y4eOHbIX neicTBuil. OCO3HAIOT CBOM JIeHCTBH. MIMEIOT HABBIKM KOHCTPYKTUBHOTO
OOLIEHUSI B MAJIBIX TPyMIax.
YesoBek 1 npupoaa
ABTOMaTHKa B Hamed >Ku3HU. [Ipumepbl HMCHOAB30BAHMS ABTOMATUYECKHUX
YCTPOMCTB B HayKe, Ha NpousBojacTBe U B ObiTy. CpencrtBa cBsizu. Paguo wu
TeJIeBUICHUE. AJBTEPHATUBHBIE HCTOYHUKHU HHEPTruU. BUIBI 3IEKTPOCTAHLUM.
Heo0xoauMocTh 3KOHOMHUU MPUPOIHBIX PECYPCOB M HCIOJIb30BAaHUS, HOBBIX
IKOJIOTUYHBIX U 0e30MacHbIX TexHoJoruil. Hayka u 0e30macHOCTb JI0/IeH.
Hemoncmpayuu: 1. hboTomaTepuabl U Claibl IO TEME.
Jlabopamopnvie pabomei: 1.V3ydeHue HEUCTBUN CPENCTB CBS3H, paguo H
TEJIEBUICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.
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CamocrosTenbHO  (OPMYIUPYIOT TO3HABATEIbHYIO 3amady. YMewT (Wi
Pa3BHBAIOT) CIIOCOOHOCTh C TIOMOINBIO BOIPOCOB JOOBIBATH HEIOCTAIOMIYIO
nHpopmaruio.

9 kiacce

Kunemaruka

CrocoObl  omucaHus ~ MeXaHWdeckoro  aBwkeHus.  Cucrema — oTcyeTa.
[IpsmonuueliHoe JaBWKeHHE. [IpsAMONIMHENHOE PpaBHOMEPHOE JBHKEHHE IO
mIockoctu. llepememenne m CKOPOCTh NMPHU PABHOMEPHOM IMPSIMOJIMHEHHOM
JBW)KEHUU MO TIOCKOCTH. OTHOCUTENBHOCTH IBHXKEHUA. CIIOKEHHE IBHKECHUM.
[IpyHIMO HE3aBUCUMOCTH IBM>KeHUH. KpuBonuHelHOoe nBuxkeHue. J[BuxeHune
Tena, OpOIIEHHOro IMOJA YIJIOM K TOpU30HTY. PaBHOMepHOE MABMXKEHHE IIO
OKPYXHOCTH. YTJ0Bast ckopocTk. Ilepron u yacrora Bpamenus. CKopocTb

Y YCKOPEHHE ITPU PAaBHOMEPHOM JIBH)KEHUH IO OKPY>KHOCTH.

Jlabopamophnvie pabomvi(c ucnoJb3oBanueM odopynoBanusi «Touka
pocTay):

N3ydeHne ABM>KEHUS CBOOOIHO MaJArOIIEro Tena.

M3y4yeHue ABMKEHUS 110 OKPY>KHOCTH.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

OnpeneneHue CKOPOCTHM  PAaBHOMEPHOIO  JABWIKEHHMS TPU  MCIIOJIb30BaHUU
TpeHaxxepa «OeroBast JOPOXKKa.

Hcropuueckas peKOHCTPYKUMs ONBITOB [‘anmmies mo OmpenesieHUI0 yCKOPEHUs
CBOOOTHOTO MaJ€HUS TEII.

[TpuHIMIIBL pabOTHI TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHHI.
[TpumeneHnre cBOOOAHOTO NaACHUs U1 U3MEPEHUS PEeaKlIUY YeJI0BeKa.

Pacuer TpaekTopumn ABHKEHUS IEPCOHAXEN paccka3oB P.Pacmo.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ICHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
penieHue 3aaa4, o0cyxaeHune crnocoboB pemieHus (moaroroBka k OI'D no dusuke).
JInnamuka

Nueprmanbabie cuctembl otcueTa. Cuna. 3akonsl HeroToHA. JIBHKEHHE Tena Mo
JNEWCTBUEM HECKOJIBKMX CHII. JIBM)KEHHE CHUCTEMBI CBSI3aHHBIX Ten. JlumHamuka
PaBHOMEPHOIO JBWKEHUS MaTEPUAIbHOM TOYKM MO OKpYXHOCTH. Kitaccel cui.
3aKOH BCEMUPHOTO TATrOTEHNUsA. [[Br>keHue maneT. ICKyCCTBEHHBIE CITyTHHUKHU.
Conneunas cucrema. Mcropus pa3ssutus npeacrasiieHnil o Beenennoin. Ctpoenue
U ABOIIONMS BeesreHHo.

JlabopamopHnvie pabomvi(c uUcnoJb30BaHueM oOopyaoBaHusi «Touka
pocray):

N3mepeHne macchl Tena ¢ UCHOJIB30BAHUEM BEKTOPHOI'O PA3JIOKEHMS CHJIBIL.
M3yyeHne KMHEMAaTUKU U AUHAMUKH PaBHOYCKOPEHHOIO JBWKEHUS (Ha MpUMepe
MalmuHbl ATBya). M 3ydeHne TpeHUs! CKOIbKEHHUS.

Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
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Hctopuyeckass peKOHCTpYKIUsl onbiTOB KyjgoHa U AMOHTOHA MO OMNpPEAEICHUIO
BEJIMYMHBI CUJIBI TPEHUS CKOJIBKEHU. [lepBble HCKYCCTBEHHBIEC CITYTHUKUA 3EMIIH.
Kak oTnmMuaroTcss MexaHWYecKue TMpoIlecchl Ha 3emile OT MEXaHUYECKHX
npoiieccoB B kocmoce? Tena ConHeunoit cuctembl. OTKPBITUSL HA KOHYHMKE TIepa.
Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYKICHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ACHHUE JOKIAI0B U MPE3EeHTAllMNA, COCTABICHUE U
penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).
HNmnyabce. 3aKkoH cOXpaHeHUs] HMITYJIbCA
Nmnynbe. VI3MeHeHHE HMITylbca MaTepHabHOM ToukH. CuctemMa Tei. 3aKoH
COXpaHEHUs UMITYJIbCA.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
PeaktnBHOEe nBmxenue B mpupone. Paccimemoanmne [ITII ¢ momomipro 3akoHa
COXpaHEHUs UMITYJIbCA.
Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil MHTEPHET-CaTOB, 00CYX JACHHUE JOKIAI0B U MPE3CHTAIlMNA, COCTaBICHUE U
perieHue 3aa4, 0ocyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
Craruka
PaBHOBecue Tena. MoOMEHT cuiibl. Y CIIOBUSI paBHOBECHUS TBepAOoro teina. IIpoctsie
MEXaHU3MBI.

JlabopamopHnvie pabomvi(c ucnoJb3oBaHueM obopynoBaHusi «Touka
pocTay):

OnpeneneHue NEHTPOB MACC PA3IMYHBIX TeJ (TPU COco0a).
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOm.:
[IpuMeHeHue TPOCTBIX MEXaHU3MOB B CTPOUTEIIBCTBE: OT 3EMJISIHKH 10
HeOockpeOa. MccnenoBanre KOHCTPYKIIMK BEJIOCHUTIEA.
Xapaxmepucmuka 0CHO8HBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X ACHUE TEKCTa
cTaTeld MHTEPHET-CalTOB, OOCYXKJICHHE JNOKIAJ0B U MPE3CHTAINH, COCTABIICHUE U
pernieHue 3aaa4, 00cyxaeHne crnocoooB pemieHus (moaroroska k OI'D no dusuke).
Mexanudeckue KoJ1e0aHUS U BOJHBI
Mexanuueckue xkosiebanus. I[IpeoOpasoBaHue dSHEPrUM TMPH MEXAHUYECKHUX
KojeOanusx. MareMaTuyeckuii W TPYXUHHBIM — MasTHUKA. CBOOOMHBIE,
3aTyXarolliue W BBIHYXKJEHHbIE KojeOanus. Pesonanc. MexaHWYeCKHE BOJHBI.
JInuHa U CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophnvie pabomuvi(c ucnoJb30BaHueM obopyaoBaHusi «Touka
pocTay):
N3yuenne konebaHu HUTSHOTO MasTHHKA.
lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
CtpyHHBIE My3bIKaJIbHbIe UHCTPpYMEHTHI. KosebaTenbHble CUCTEMBI B MPUPOJIE U
TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU: YTEHUE U 00CYXICHHE TeKCTa
CTaTeil MHTEPHET-CATOB, OOCYXJACHUE JOKIJIA0B W MPE3CHTAIIUN, COCTAaBICHUE U
pelieHue 3a7a4, o0CykAeHne croco0oB pemenus (moaroroska k OI'D no ¢usuke).
DJIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJIHbI



[lepemennsblii anektpuueckuii Tok. KonebGaTenbHblil KOHTYp. BbIHYyXaeHHbIE U

c¢BoOogHBIE DM KoJieOanusa. DM BOJIHBI M UX CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpyHUMOBI paIMOCBS3U U TeNeBUACHUA. Bimsaue DM U3IydeHUN HA KUBbBIC

OpraHu3Mbl. I3roToBiaeHne yCTaHOBKY Uil IEMOHCTPALIMHU ONBITOB 110 DMU.

OnektpomaruuTHoe wu3nydyeHue CBY-meun. Hcropuueckas peKOHCTPYKIUS

ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa

CTaTeil UHTEPHET-CaTOB, OOCYX AEHUE JOKIJIAI0B U MPE3CHTAUNN, COCTABICHUE U

penieHue 3aaa4d, o0cyxaeHne cnocoooB pemeHus (moaroroBka k OI'D no pusuke).

Onruka

Hcrounuku csera. [lelicTBusa cBeTa. 3aKOH IPSAMOJIMHEWHOIO PACIpPOCTPAHEHUS

cBeTa. 3aKOH oTpaxeHus cBeTa. [locTpoeHune n3o0paxkeHuil B MIOCKOM 3epKaie.

3aKOH MPEIOMJIEHUS CBETA Ha IJIOCKOM IPaHUIE IBYX OJHOPOIHBIX MPO3pPAYHBIX

cpen. Ilpenomnenue ceera B npusMme. Jlucnepcus csera. fIBieHHe IOIHOTO

BHYTpeHHEro oTpakeHus. JIuuzbl. Tonkue nuu3bl. [locTpoeHue u3oOpaxkeHUw,

cO37[aBaeMbIX TOHKUMHM JuH3aMu. [1a3 u 3penue. OnTudyeckue mpruodophl.
Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM odopynoBanusi «Touka

pocTay):

DKCliepuMEHTalIbHAas ITPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3mepeHne nokasareis npesioMIICHNs BOIBI.

N3mepenne PoKyCHOTO paccTOSTHUSI COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOm.:

Hcropust ucciieqoBaHusl CBETOBBIX SIBJICHHM.

Hcropuyeckas peKOHCTpYKIHUs Teneckona [ anues.

N3roroBiieHHE KaaenI0CKOIA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa

cTaTell MHTEPHET-CAalTOB, OOCYXKJICHHE JAOKIAJ0B U MPE3CHTAINH, COCTABIICHUE U

pernieHue 3aaa4, o0cyxaeHue crnocooos perieHus (moaroroka k OI'D no pusuke).

du3uKa aTOMa U AaTOMHOT0 A/Ipa

Crpoenue aroma. llormomieHue u wucmyckaHwe cBeta atomamu. OnThyeckue

cnektpel. OnbiThl Pezepdopna. [lnanerapuas monens atoma. CTpoeHHE aTOMHOTO

anpa. 3apsoBO€ U MaccoBO€ uucia. SnepHble CUbl. DHEPIUsl CBSI3M aTOMHBIX

sauep. 3akoH paauoakTHMBHOIO pacnana. Aunbda- u Oera-pacnansl. [IpaBuna

cMmeuleHus. AnepHeie peakuuu. JleneHne u cuHTE3 saep. fAnepHas dHepreTuka.

Uctounuku »sHeprun ComHina W 3Be3[. Peructpauusi sACpHBIX HU3JIYYEHHUI.

BiusHue paguoakTUBHBIX W3JIYYEHHM Ha O>KHUBBIE OpraHusMsbl. Jlosumerpus.

DKoJIOrMYecKre NpoOsieMbl AEPHONU SHEPTETUKH.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropus n3ydyeHus aroma.

N3mepenune KII1/] conmnednoi 6aTapen.

HeBuauMmele u3iydeHus B CIEKTPE HArPETHIX TEll.
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Xapaxmepucmuka 0CHOBHBIX U008 OesiImeNbHOCU. YTEHUE U 00CYXKJICHHUE TeKCTa
cTaTeli MHTEPHET-CAlTOB, 00CYK/IEHUE JOKIAJ0B U MPE3CHTAINA, COCTaBICHUE U
penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).
@opMBbI OPraHu3aNnuu 00pPa3oBaTeJLHOr0 Mpolecca:

- TpynIoBasi;

- UHIUBUAYyaIbHAS,

- ¢ppoHTATBHAS.

Beayuiue TeXHOJI0THHA:

Hcnonp3yloTesi 3JIE€MEHTBl CIEAYIONUX TEXHOJIOTUN: MPOEKTHAs, MPOOJIEMHOTO
oOydenus, WH()OPMAITMOHHO-KOMMYHUKAITMOHHAS, KPUTUYECKOTO MBIIIJICHUS,
poOJIEMHOTO IMajora, UTPoBasi.

OcHoBHbIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Metomamu  OOydeHHUsS SIBISIOTCSA: YaCTHYHO-TIOMCKOBOM, METOJ
MaTEeMaTUYECKOT0 MOJICIIUPOBAHUS, AaKCUOMATUYECKUN METOI.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0aJiax HEe CTAaBUTCA.
VYyammiicss ydyuTcs OlEHUBATH ceOsi M JPYTUX caM, YTO IO3BOJIAET Pa3BUBATH
YMEHMsI CcaMOaHajliu3a U CIHOCOOCTBYET PAa3BUTUIO CaMOCTOSTEIbHOCTH, Kak
CBOMCTBY JIMYHOCTU Y4Yallerocs. BbIsSBICHUE MPOMEKYTOUHBIX U KOHEUHBIX
pe3yibTaTOB y4yalllUXCsl MPOUCXOJUT Yepe3 MPAKTHUUYECKYIO JEeSTEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMarWyeckas TOAOOpKAa 3aJad  Pa3IMYHOTO YPOBHS  CIIOXKHOCTH C
NPECTaBICHUEM pa3HBIX METOJOB PEIICHHWS B BHUJE TEKCTOBOIO AOKYMEHTA,
npe3eHTaNnu, (JIII-AHUMALMHN, BUIEOPOJIHKA Wik WED - crpanuns! (caiita)

* BBICTaBKa MTPOEKTOB, MPE3CHTAINH;

* IEMOHCTpAIHsI SKCIIEPUMEHTA, KaYeCTBEHHOHN 3a/aui C KaueCTBEHHBIM (YCTHBIM
WM B BHUJIC MPUIIOKEHMSI, B TOM 4YHCIIe, IPE3CHTAINEH) OMMCAaHUEM IpoIlecca Ha
3aHATHH, (PecTUBaAIEC IKCIEPUMEHTOB; (PU3MUECCKUE OTUMITUATBI.

KanenxapHo-remaTu4eckoe NJIAHUPOBAHHUE 7 KJIACC

Ne Hara Tema ypoxka Hcnoabs3oBanue pruMeya
n/0 | NPOBEJCHHUS 00opyAOBaHMSA LIEHTPA HUE
Ilnan | ®dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOMH
HanpaBJIeHHOCTeH
«Touka pocra»

1. Beenenue (14)

1 | | Beommoe 3amsTme. llenmn u  3amaum | KommbloTepHoe
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\ Kypca. Texauka 6€30macHOCTH. \ obopyoBaHue
2. Posib JkCIepuMEHTA B KM3HU YesioBeka (34)
Cucrema eIMHULL, TIOHATHE O KommerorepHoe
2 MPSMBIX ¥ KOCBEHHBIX U3MEPECHHSIX o0opyaoBaHue
DU3NYECKUIN HKCIIEPUMEHT. O6opynoBanue s
Bunsr pusndeckoro SKCriepruMeHTa. JEMOHCTpaLMi
[TorpemHocTs n3Mepenus. Bubl
IOrpelHoCcTer u3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUsI.
JIaboparopHast pabota O6opynoBanue st
«3mepenune o0bema TBep0ro nabopaTOpHBIX padoT u
4 tenay. [IpaBuna ohopmiaeHUs YUEHHYECKNX OIBITOB
n1abopaTOpHOU PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue st
JIBUKCHMSL. 71a00paTOpHBIX paboT U
6 FpanI/I‘IGCKOG MMpeaAcCTaBJICHUC YUYEHUYECKUX OIIBITOB
ABHIKCHUA. (na 0a3e KOMILJIEKTOB
Pemenue rpaqmqecm/nv( 3ajad, st OT'D)
7 pacuer myTu U CpeHel ckopocTu
HEPAaBHOMEPHOTO JIBHXKCHHSI.
8 [ToHsITHE HHEPITMY U UHEPTHOCTH.
IlenTpobesxHas cuia..
9 Cuia ynpyroctu, cuiia TpeHus O6opynoBanue ajis
a00paTOPHBIX PaboT U
JaboparopHas pabota VUYCHUYCCKUX  OIBITOB
«HMccnenoBanre 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B (Ha 0ase  KOMIICKTOB
10 [PY)KKMHE, OT CTENEHH JepopMaiu ams OI'9)
TIPYKUHBD).
JIaGoparopHas paboTa
11 «Omnpenenenue kodpduimenHTa
TpPEeHUsI Ha TPUOOMETPEN.
JIaGoparopHas paboTa Ob6opynoBanue as
«HMccrnenoBanne 3aBUCUMOCTH 1abopaToOpHBIX paboOT U
12 CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OMBITOB
HOPMaJIbHOTO JJABJICHUSD.
4. I'mapocraTruka (124)
13 [TnotHoCTh. 3anaya naps I'epona OGopynoBanue st
JIEMOHCTpALUN
Pemenue 3aga4 moBbILIEHHON
14 CJIO)KHOCTH Ha pacyeT IIOTHOCTH
BEIIECTBA.
15 Pemienue 3a1a4 NOBBIIICHHOM O6opynoBanue ajs
CJIO)KHOCTH JIEMOHCTpAIN
16 JlaBiaeHne KUJIKOCTH U Ta3a. 3aKOH
[Tackasns
17 Coo0marommecst CoCybl.
18 JlaGopaTopHas pabota OGopynoBanue st

«U3rotoBnenue Moaenu GoHTaH)

iTabopaTopHbIX paboT U
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19 JlaGopaTopHas pabota [VICHHYECKUX  OIBITOB
«MzroroBnenne Mmonenu (pOHTaHAY (Ha ©0a3ze KOMIUIEKTOB
3akon Ilackans. JlaBneHue B st OI'D
KHUJKOCTSAX U razax.
20 ['unpaBnuyeckre MalivHBbI.
Coo01arommumecst CoCyabl.
21 Britankuaromas cuia. 3akoH O6opynoBanue s
Apxumerna. JIEMOHCTPALIUI
JlaGopaTopHas pabota O6opynoBanue ajis
29 «BpIsicHEeHUE yCIIOBUS IJIABAHUS 1abopaTopHBIX PadoT U
TEJ. YUEHUYECKUX OMBITOB
23 biiok 3amau na 3akon Ilackans, O6opynoBanue s
3aKOH Apxumezna. JIEMOHCTpALIUI
24 biox 3amaqg na 3axon Ilackans,
3aKOH Apxumena.
5. Craruka (104)
25 biok. Peryar. Ob6opynoBanue st
JIEMOHCTPALIMN
26 PaBHoBecue TBepapix Ten. MoMeHT
cuibl. I IpaBUiio MOMEHTOB.
27 Hentp TSYKECTH. UccnenoBanue | O6opynosanue s
Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpALIHIA
28 Komb6unmnpoBanHusbie 3a1auu,
WCTIOJIB3YS YCIIOBUS PAaBHOBECHSI.
29 KomMOuHupoBaHHbIe 3a1auu,
WCTIONB3Ys YCIOBUS PABHOBECHS
JlabopaTopHas pabota O6opynoBanue ajis
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT u
30 cucteMbl 0J10K0B». OdopmiieHne YYCHHUYECKUX  ONBITOB
paboThI. (Ha 0aze KOMILJIEKTOB
Pabota nag npoextoM «biaoku». st OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboTarolei
31 CUCTEMBI OJIOKOBY.
JlabopaTopHas pabota O6opynoBanue ajs
«U3rotoBnenue padboraromieit 1abopaToOpHBIX paboT H
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OITBITOB
Odopmnenue paboOTHI. KommnbsrorepHoe
33 obopynoBaHue
34 3amura npoeKToB.
KaJICH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE 8 ki1acc
Ne Hara Tema ypoxka Hcnoabs3oBanue pume
I/l | IpOBEICHUS 000py10BaHMS LIEHTPA | YaHUE
Ilnan | ®dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOoM
HANPaBJEHHOCTEl
«Touka pocra»
1. Beenenue (14)
BBoanoe 3anstue. Llenu u 3amaum | KommnbroTepHoe
1 kypca. TexHuka 6€30macHOCTH. obopynoBaHue
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2. TenoBble siBaeHus (12 u)

PaznooOpasue TemnoBbix sBieHuil. | KommnbroTepHoe

2 TenoBoe pacuiupenue Ten. o0opynoBaHue
JlaboparopHast pabota O6opynoBanue ISt
«3mMeHeHust UTHBI Tela Ipu 1ab0opaToOpHBIX paboT U

3 HarpeBaHUU U OXJIAKICHUN. YUEHUYECKUX ONBITOB
Tennonepenauya Habmonenue O6opynoBanue s
TETUIOTIPOBOAHOCTHU BOJIBI U JIEMOHCTpAIIHA

4 BO3yXa.
JIaboparopHast pabota O6opynoBanue st
«3mepenue ynenbHOU 1ab0paToOpHBIX paboT U
TETIOEMKOCTH Pa3IMYHbIX VUCHUYECKUX  OIBITOB

S BEIIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpAEBaHUE. st OI'D
JlaboparopHas pabota «OTiHBKa

6 napauHOBOTO COJIATHKAY
JlaboparopHast pabota O6opynoBanue ajst
«Habnronenue 3a riaBieHueM 71abopaToOpHBIX paboT U

7 JIBIa» YUEHUYECKUX OMBITOB
Pemenne onumnuaaHeix 3a1a4 ObopynoBanue s

8 Ha ypaBHEHHE TEIUIOBOTO OajaHca JIEMOHCTpaLUi
Pemenne onumnuaaHpix 3a1a4 ObopynoBanue s

9 Ha pacy€T TEIUIOBBIX ITPOLIECCOB JIEMOHCTpAIUI

10 Jlaboparopus kpuctamaorpaduu.
Hcnapenue u KOHJEHCaIHsL. O6opynoBanue ams

11 JIEMOHCTpAIUH
CoctaB atMocdepsl, ObopynoBanue s
Ha0II0IeHUE TIepexoaa JIEMOHCTpAIM#
HEHACBIIICHHBIX MTapOB B

12 HACKIIICHHEIE,
Brnaxnocts Bo3ayxa Ha pasHbix | O0opynoBaHue s

13 KOHTHHEHTaX JIEMOHCTpAIHHA

3. DaekTpuyeckue sipjaenus (84)

Muxkpomup. Mozenu atoma, Ob6opynoBanue s

14 cymiecTsoBasmme 10 Hagasa XI1X JEMOHCTPALMI
Hcropus OTKpBITUA U JEHCTBUS Komnsroreproe

15 TaJIbBAHUYECCKOTO DJIEMCHTA 060py}1033HHe
Hcropus co3nanus 3meKTpodopHOi

16 MaITHHBI
OneiTel BonpTa. Dnekrpudeckuit KomnerorepHoe

17 TOK B 3JIeKTPOJIUTAX. 000py/I0BaHKE
Pemrenne onmuMuaHbIX 3a/1a4 Ha ObopynoBanue s

18 3aKOHBI TIOCTOSITHHOTO TOKa JIEMOHCTpAIIHHA
HaOronenne 3aBUCUMOCTH ObopynoBanue s
COIIPOTUBJICHHUA ITPOBOJHUKA OT I[eMOHCTpaI_H/Iﬁ

19 TEMIEPaTypBHL.
JlaGopaTopHas pabota OO6opynoBanue ajst
«OrnpeneneHue CTouMoCTU na0opaTOpHBIX paboT u
M3pPACXOJOBAHHOM JIEKTPOIHEPTUN | YUEHUUYECKUX  OIBITOB
10 MOIITHOCTH MOTPEOUTEINS U IO (Ha 0aze KOMILIEKTOB

20 g OI'D

CUETUHKY»
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Pemrenne onuMnuagHeIX 3aqa4

O6opynoBanue s

21 Ha TEIJIOBOE ACHCTBHE TOKa JIEMOHCTPALIUI
4. JjeKTpOMarHuTHbIe siBJeHud (34)
DNEeKTPOMArHUTHBIC SIBJICHHUS. ObopynoBanue is
22 DJIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI. JIEMOHCTpAIUi
MarnutHas anoMmanusd. MaruuTHbIC O6opynoBanue st
23 Oypu JIEMOHCTpAIUi
PazHoBugHOCTH
24 3JICKTPOJIBUTATEIICH.

5. OnTuyeckue siBjeHus (74)

HcTouyHuKH cBeTa: TEIJIOBEIC,

O6opynoBanue s

25 JIIOMHHECIIEHTHEIE JEMOHCTpAIIHI
DKcIepuMeHT HaOII0/ICHUE.
MHoOroKpaTHoe H300pakeHHe
npeaMeTa B HECKOJIbKHX TIIOCKUX
26 3epKaJiax.
MBroTroBUTH MEPUCKOIT U C €TO ObopynoBanue Is
27 TTOMOIIIbIO TTPOBECTH HAOJIIOICHUS JIEMOHCTpAITHI
[IpakTHueckoe UCIoIb30BaHNE ObopynoBanue Is
28 BOTHYTBIX 3€pKall JIEMOHCTpAIHI
3puTenbHbIE WILTIO3UH, O6opynoBanue s
MTOPOXKIAEMBIC MTPETIOMIICHUEM JEMOHCTPAIIHI
29 ceera. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTUKHU
Hcnonn30BaHue 3aKOHOB CBETA B
31 TEXHHKE
6. UesroBek u mpupoaa (44)
32 ABTOMAaTHKa B HaIlIEH KU3HU . KommnbsrorepHoe
33 Panuo u TeneBuaeHne obopynosaHue
AnbTepHATUBHBIE UCTOUHUKHU
34 SHepruu. Buael ssekTpocraHimii
Hayka ceronns. Hayka u
35 0C30IMaCHOCTh JIFOJICH.
KanengapHo-temaTuieckoe IiiaHupoBanme 9 kJacc
Hara Tema ypoka Hcnoab3oBanue [IpUMe
Ne MIPOBEICHHUS 000opy10BaHMsl LIEHTPA | YaHUE
n/n | Ilnan | dakr €CTeCTBEeHHOHAYYHOI
M TEXHOJIOTHYeCcKOoi
HAINPaBJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. Llenu m 3agaum | KomnberoTepHoe
1 Kypca. TexHuka 0€301macHOCTH. o0opynoBaHue
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2. Kunemartuka (7 4)

CrocoOsl onrcauus

ObopynoBanue is

2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAIHi
[IpsiMonuHENHOE paBHOMEPHOE ObopynoBanue s
JBIKEHUE 110 TuiockocTtu? CmMoTps JIeMOHCTpALIHIA
3 13 KaKoi TOUKH HaOII0AaTh
OTHOCHUTENBHOCTD ABHKEHUS. ObopynoBanue s
4 CrnoxeHue IBUKEHUM. JIEMOHCTpALUI
Jlabopamopnvie pabomul: Ob6opynoBanue ams
«M3y4eHne NBHKEHHS CBOOOTHO J1a00paTOPHBIX PaboOT U
najiarouiero rena», «M3yuenue YUYEHUYECKUX OIBITOB
S JIBUKEHHUSI TeJIa 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas ObopynoBanue s
kocTouka? Pacuer TPaCKTOPpHUHU I[eMOHCTpaI_[I/Iﬁ
JBUKEHMSI TEJ U IIEPCOHAXEN
6 pacckasoB P.Pacnin o Mronxaysene
Hcropuueckast peKOHCTPYKLUS ObopynoBanue s
onbeIToB ['ammies o OIIPCACIICHUTIO I[eMOHCTpaI_[I/Iﬁ
7 YCKOpEHHs g.
Ornpezenienne CKOpOCTH ObopynoBanue s
PaBHOMCEPHOI'O IBHIKCHUA IIPU I[eMOHCTpaI_[I/Iﬁ
HCIIOJIb30BAaHNHU TPEHaXepa
8 «OeroBas JOPOKKay.
3. Iunamuka (84)
Cuna Bonu, cuia yoexxIeHHs WK Ob6opynoBanue s
9 cuiia - pu3nyeckas BelIuyuHa? JIEMOHCTpalMi
Jlabopamopnas paboma: Ob6opynoBanue aJs
10 «3mepeHne macchl Tenay 71ab0paTOpHBIX paboT U
JIBr>keHMeE Tena Moj JeCTBUEM YUYEHUYECKUX OIBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHHE CUCTEMBI CBA3aHHBIX Ob6opynoBanue s
12 Teln JIEMOHCTPALIMI
Jlabopamopnvie pabomui: | OOOpymOBaHUE IS
«M3yueHune TpeHUs CKOJIbKEHUS na0opaTOpHBIX paboT U
13 YUYEHUYECKUX ONBITOB
JluHamuKa paBHOMepHOTo JBWxkeHus | O6opynoBaHue s
14 110 OKPY>KHOCTH JIEMOHCTpAII
Hctopus pa3sutus npeacrasieHuit | O6opynoBaHue s
15 o Bcenennoii. ConHevHas cucTeMa. | J€MOHCTpAIHiA
OTKpbITUSI HA KOHYUKE Tepa. ObopynoBanue s
[IepBbIE UCKYCCTBEHHBIE CTYTHUKH JEMOHCTPALNI
16 3emiu.
4. UmnyJjbc. 3aK0H COXpaHeHHsI MMITYJIbca (34)
17 Kak BBI IXTy Ha30BeTE... KomnerorepHoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIE. obopynoBaHue
Paccnenopanne A TII ¢ momoribio Komneroreproe
19 3aKOHA COXPaHEHMsI UMITyJIbCa 00opyI0BaHue
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OmpeneneHne MEHTPOB Macc Ja00paTOPHBIX PaboT U
20 pa3IUYHBIX TN (TpU Crocoda)»

YUYCHUYCCKUX ONIBITOB
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[Ipumenenne mpocThix MexaHu3MoB | KommnberoTepHoe
B CTPOUTENIBCTBE: OT 3EMIISTHKH 10 obopymoBanue
21 HebocKkpeba
6. Mexann4yeckue Kojae0aHus M BOJTHBI (34)
22 Buner MasTHUKOB ¥ UX KoeOaHUNA O6GopynoBanue s
23 UYro nepeHocut BosiHa? JICMOHCTPALHH
KonebaTtenbpHble CUCTEMBI B IPHPOJIC
24 Y TEXHUKE
7. DJAeKTPOMATrHUTHBbIE KOJIeOaHUsS M BOJHBI (24)
DKcrnepuMeHTalIbHas ITPOBEpPKa KomnerorepHoe
25 cBoiicTB DM BOIH. 06opyioBanue
Uccnenoanue snexkrpomarautHoro | KommbrotepHoe
26 mnydenns CBU-neun 060pyI0BaHKE
8. OnTuka (44)
. UsrotoBnenue Moaenu KommerotrepHoe
27 Kasei10CcKoma. 060py0BaHKE
DKcrnepuMeHTallbHAs ITPOBEpPKa O6opynoBanue s
28 3aKOHA OTPAXKCHHS CBETA. JIEMOHCTPAIIHIA
Jlabopamopnas paboma: O6opynoBanue st
«3mMepeHne moka3aTes 1ab0paTOpHBIX padoT |
29 MIPEJIOMJICHUS BOJIBI) YUEHUYECKUX OMBITOB
Kak oTnnuaroTcs mokasarenu ObopynoBanue s
30 MIPEJIOMJICHUS [[BETHOTO CTEKJIa JIEMOHCTpAIHiA
9. ®du3uKa aToMa U ATOMHOTO siapa (44)
[Tornomienune u ucmyckaHue cBeTa KommerotepHoe
31 aToMaMu. ONITHYECKHUE CTIEKTPHI. 06opyaoBaHHUe
N3zmepenue KITZA COJIHEYHOU
32 Oarapeu KommbrorepHoe
Bmmsguane PaAOAKTUBHBIX 060py210BaHI/I€
33 M3ITy4eHUN Ha KUBBIE OPraHU3MBbI
" Crioco0bl 3amuThI OT

PaaAOaKTUBHBIX I/I3J'Iy‘IeHI/II71
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