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Pabouass mporpamMmma Kypca BHEYPOUHOW JIesATSIBHOCTH «®DuU3MKa BOKPYT Hacy
anapecoBana oOydaromumcs /-9 kmaccoB ['BOY «COIIl Ne6 r.Manrobek». [lannas
nporpaMma  paspaboTaHa B~ COOTBETCTBMM ¢  TpeOoBanusMu  DeaepaibHOrO
rOCYJJapCTBEHHOT'O 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO OOIIEro 00pa30BaHMs.

ILi1anupyemsie pe3yibTaTbl 0CBOCHUS MPOrPaMMbl BHEYPOUHOM AeATEJIbHOCTH
«Du3nka BOKPYr Hac» (¢ uCnoJib30BaHueM odopyaoBanus «Touka pocra») B 7-9
KJIaccax.

Peanuzaniust mporpaMMbl CIIOCOOCTBYET JOCTHKEHHIO CIIEIYIONIUX Pe3yJbTATOB:
JInuHocTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBbHBIX YUEOHBIX AEUCTBUN yUaIIUXCS:

* yueOHO-TIO3HABaTEJIbHBIN UHTEPEC K HOBOMY Yy4eOHOMY MaTepHally U crioco0aM peleHus
HOBOM 3a7ja4M;

* OpHEHTAalLlMs Ha MOHUMaHHE MPUYUH yclieXa BO BHEYYEOHOH AESITEIBbHOCTH, B TOM YHCIIE
Ha CaMOAHaJIM3 W CaMOKOHTPOJb pe3yJbTaTa, Ha aHaJIU3 COOTBETCTBUS PE3YJIbTATOB
TpeOOBaHUIM KOHKPETHOM 3a7a4H;

* CIHOCOOHOCTH K CAMOOLEHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH BHEYUYEOHOM
NEeSATENbHOCTH;

Obyuarowuiics noayuum 603MONCHOCb 01 POPMUPOBAHUA:

* BHYTPEHHEH IO3MIMHM IIKOJIbHUKA Ha YPOBHE MOJOKHUTEIbHOIO OTHOIICHMS K IIKOJIE,
MMOHUMAHUS HEOOXOAUMOCTH YYEHHUS, BBIPAKEHHOIO B IpeodsiajaHuu  ydeOHo-
MTO3HABATEJIbHBIX MOTHBOB;

* BBIPQXKEHHOM yCTOMYMBON yueOHO-TI03HABATEIbHOM MOTUBALIUY YUYEHHUS;

* YCTOMYMBOrO y4eOHO-TTO3HABATEILHOIO MHTEpPECa K HOBBIM OOIIMM CIOCOOaM perieHus
3a/1ay.

MeranpeamerHsbie:

B cdepe peryasiTHBHBIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUN yUalTUXCS:

* IJIJAHUPOBATh CBOM JICMCTBHUSI B COOTBETCTBHU C MOCTABJIECHHOMW 3aJ1a4€i U YCIIOBUAMU €€
pean3aiyu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MPaBUIia B TUITAHUPOBAHUHU U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYIIECTBIISAITh UTOTOBBIM U MOIIArOBBIM KOHTPOJIb 10 PE3YJIHTATY;

* OIICHHUBAaTh NPABWIBHOCTH  BBINIOJHEHUS  JICMCTBUSL HA  ypOBHE  aJCKBAaTHOU
PETPOCHEKTUBHON OLIEHKH COOTBETCTBUSI PE3YyJbTAaTOB TPEOOBAHUSAM JaHHOW 3ajadyu U
3aJ]Ja4HOM 00/1aCcTH;

* QJIEKBAaTHO BOCIIPMHHMMATh MPEIJIOKEHUSA U OLICHKY YUYWTEIIEW, TOBAPUILEH, POAUTEIICH U
OPYTHUX JIFOJEH;

* pa3nuyaTh CIOCO0 U Pe3ybTaT JECHCTBHUSI.

Obyuarowuiics noiyyum 603MOHCHOCHb HAYYUMCA.!

* B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUeOHBIC 3a/1a4H;

* MPOSIBIISITH TIO3HABATEIHHYIO MHUIIMATHUBY B yU€OHOM COTPYIHUYECTBE;



*  CaMOCTOATEJBHO aJ€KBAaTHO OLIEHUBATh MPABUJIBLHOCTh BBITOJIHEHHS JEHCTBUS U BHOCUTH
HEO0OXOUMbIe KOPPEKTUBBI B MCIIOJIHEHUE, KaK MO XOJy €ro peaju3aluy, TaKk U B KOHLE
JNEUCTBUSL.
B cdepe no3zHaBaTeIbHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUN yUaIIMXCS:
* OCYILECTBIISATh MOUCK HEOOXOAMMOM MHGOPMAIUK TSl BHIIOJIHEHHS] BHEYYEOHBIX 3a/laHUN
C UCIOJIb30BaHUEM y4e€OHOH JUTEepaTypbl U B OTKPHITOM MH(POPMALIMOHHOM IPOCTPAHCTBE,
SHUMKIIONEANM, CIPaBOYHHKOB (BKJIOYAsl 3JIEKTPOHHBIE, LU(POBBIE), KOHTPOJIUPYEMOM
IIPOCTPAHCTBE
WNHurepHera;
* OCYILECTBIIATH 3aMucCh (PUKcauio) BEIOOpOUHON nHpOpMauu 00 OKpYkKaIoLeM MHpE U
0 ce0e caMmoM, B TOM 4ucIIe ¢ momolnbio nHcTpyMentoB UKT;
* CTPOUTH COOOIIIEHHUS, TPOCKTHI B YCTHOM U MUCbMEHHOU (hopme;
* IPOBOJIUTH CPABHEHHE U KIIACCU(DUKALIMIO 110 33JJaHHBIM KPUTEPUSIM;
* YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBS3U B U3y4a€MOM KPYyT€ SBJICHUN;
* CTPOUTh pacCyXkJIeHus B (opMme CBSI3U TMPOCThIX CYXIEHHH 00 o0OBbeKTe, €ero
CTPOEHHUH, CBOMCTBAX M CBA3AX;
Obyuarowuiics noiyyum 603MOHCHOCHb HAYUUMbCA!
* OCYUIECTBJIATh PACIIUPEHHBI MOMCK HWH(GOPMALKUU C MCIHOJIb30BAaHUEM PECYpPCOB
oubnmoTek u cetn MHTEpHET;
*  3aIUChIBaTh, (PUKCUPOBATH HMHPOPMALHUIO OO0 OKPYKAIOIIMX SBJICHUAX C MOMOILIBIO
nnctpyMentoB UKT;
* OCO3HAHHO U IIPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHOM M MUCbMEHHOU (hopMme;
* OCYULIECTBJISITH BbIOOp Hanbosee 3(pPEKTUBHBIX CIOCOOOB pEelICHUs 3a/ay B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBU;
* CTPOUTH JIOTMYECKOE pACCY)KJIEHHE, BKIIOYAIOIIEE YCTAHOBJIECHUE MPHUYMHHO-
CJICJICTBEHHBIX CBSI3CH;
* MOTYT BBIUTH HA TEOPETUUYECKUI YPOBEHb PEILICHUS 33J1ay: PEIICHUE IO ONPEACICHHOMY
IJIaHy, BJIQJEHUE OCHOBHBIMHU ITPUEMAMU PEIICHUs, OCO3HAHUS JAECATEIBHOCTH 10 PEUICHUIO
3a/1auu.
B chepe koMMyHMKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX ICUCTBUI YUaAIHXCS:
* aJIeKBATHO HCIIOJb30BaTh KOMMYHHUKATHBHbBIE, MPEXKIE BCEro - peUYeBbIe, CPEICTBA IS
pelIeHUs] pa3IMYHbIX KOMMYHHUKATHBHBIX 3a]a4, CTPOUTh MOHOJIOTMYECKOE COOOIICHHE,
BJIQ/IETh AUAIOTHYecCKOr (HOpPMON KOMMYHHUKALIMM, UCHOJb3Ys, B TOM YHUCIE CPEJICTBA U
nactpyMeHTsl UKT 1 qucTaHIIMOHHOTO OOIICHNS,
* IOITyCKaTh BO3MOKHOCTb CYIIIECTBOBAHMS Y JIFOJIEH Pa3INUHBIX TOUYEK 3PEHHUS, B TOM YUCIIE
HECOBMAJAIOIIUX C €ro COOCTBEHHOW, M OpPHUEHTUPOBATHCA HAa MO3UIMIO IMapTHEpa B
OOIIIEHUU U B3aNMOJICHCTBUH;
* YYUTHIBaTh pPa3HbIE MHEHHS W CTPEMUTHCA K KOOPAMHALMHU Pa3IMYHBIX IO3UIUI B
COTPY/IHHYECTBE;
* hopmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UITHIO;
* JIOTOBapHUBAaThCA U MPUXOJAUTH K OOLIEMY PEIICHHIO B COBMECTHOM AESTENbHOCTH, B TOM
YHCJI€ B CUTYyalluH CTOJIKHOBEHUSI HHTEPECOB;
Obyuarowuiics noiyyum 603MOHCHOCHb HAYUUMBCA!
* YYUTBIBATb U KOOPAMHUPOBATH B COTPYJHUYECTBE OTJIMYHBIE OT COOCTBEHHON MO3UIUU
IPYTUX JIFONEH;
* YYUTHIBATh pa3Hble MHEHUS U HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
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* IOHUMATh OTHOCHUTEILHOCTh MHEHUH U MOX0I0B K PEIICHUIO MMPOOIESMBI;

* ApPTyYMEHTHUPOBATh CBOIO TO3UIMI0 W KOOPAMHUPOBATH €€ C TO3UIUSIMU MAapPTHEPOBB
COTPYJIHUYECTBE MIPH BEIPAOOTKE OOIIEro PEIICHUS B COBMECTHOM JIESATEIBHOCTH,

* 3a/laBaTh BOIPOCHI, HEOOXOIAMMBIC I OpTaHU3ANNH COOCTBEHHOW JEATEIHLHOCTH
U COTPYAHUYECTBA C MTAPTHEPOM;

*  OCYHICCTBIISAITh ~ B3aWMHBI  KOHTPOJb M OKa3bplBaTh B COTPYJHHUYECTBE
HEOOXOJIMMYIO B3aUMOIIOMOIIIb.

IIpeamerHsble:

- OpHUEHTHPOBATbCS B SBICHUSAX M OOBEKTAX OKPYXKAIOUIET0 MHpa, 3HATh T'PAHULBI
UX IIPUMEHUMOCTH;

- IOHUMAaTh ONpeeNeHNs (PU3NUECKUX BEIMYMH U IOMHUTH OIpenesone GopMmybl;

- IOHUMAaTh KaKuM (PU3MYECKUM IPUHLMIIAM U 3aKOHAM MOAYMHAIOTCA T€ WIN UHbIE
OOBEKTHIU SIBJICHUS IPUPO/IBI;

- 3HAHUE MOJIETIU MOUCKA PeIIeHUH ISl 3a4a4 1o (pU3uKe;

- 3HaTh TEOPETUYECKNE OCHOBBI MAaTEMATUKH.

- IPUMEYaTh MOJIEIH ABJIEHUN U 00BEKTOB OKPY>KAIOILIET0 MUPA;

- AaHAJIN3UPOBATH YCIIOBHE 33/1a4HU;

- nepeopMyJIMpOBATh U MOJEINPOBAThH, 3aMEHATh UCXOAHYIO 33714y Ipyrou;

- COCTaBJISATh IJIaH PEIICHUS;

- BBIJIBUTaTh U MPOBEPATH MpeIaraéMble JJIsl PEIICHUs TUTIOTE3bI;

- BJIQJETh OCHOBHBIMHM  yMCTBEHHBIMM  OII€pallUsIMH,  COCTaBIIIOIIMMH  IIOMCK
pELICHUS 3aa4H.

Conep:xkanue nporpaMMbl BHEYPOYHOM 1eSITeJIbHOCTH
7 Kaace

BBenenue. Bronnoe 3ansartue. Llenu u 3amaun kypca. TexHuka 6€301MaCHOCTH.

Posb 3kcnIepuMeHTa B JKM3HHU YeJ10BeKa.

Teopusi: VI3ydnuTh OCHOBBI TEOPUU MOTpeIHOcTed. [lorpemHocTu npsMbIX U KOCBEHHBIX
M3MEPEHNN, MAKCUMAaJIbHAsl TOTPEITHOCTh KOCBEHHBIX HW3MEPEHHUH, YYET NOTPEIIHOCTEN
M3MEpPEeHU Nnpu nmocTpoeHuu rpadgukos. [IpeacraBienue pe3yabTaToB U3MEPEHUN B opme
TabnuIl u rpaduKoB.

IIpakmuka: OCHOBBI TEOPUM MOTPEHIHOCTEM MPUMEHATH NPHU  BBIIOJHEHUU
AKCIIEPUMEHTANIBHBIX 3aJlay, MpakThueckux padoT. (C mcnoib3oBaHueM 000pyI10BaHHA
«Touxka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMENbHOCTU.

[IpuBoauTh TIpUMEpPHI OOBEKTOB H3yueHUs (PU3UKU ((U3UUEeCcKue SBICHHS, (U3NUECKOE
TeJo, BeIlecTBO, (usmyeckoe mosie). HabmogaTe U aHaIu3upoBaTh (PU3UUECKUE SIBICHUS
(pukcupoBaTh U3MEHEHUSI CBOMCTB OOBEKTOB, CPABHUBATH UX U 0000111aTh). [l03HaKOMUTHCS
C DOKCHEpPUMEHTAJIbHBIM METOJIOM HcclieoBaHuss npupoasl. COopka mpuOOpPOB U
KOHCTpyKUui. Vcnonb30Banrne U3MepUTENbHBIX MTPUOOPOB. BrimonHeHne 1a00paTopHbIX U
OpakTHUYecKux paboT. JlmarHocTka ¥ yCTpaHEHHME HEUCIpaBHOCTEH MIpuUOOpOB.
BrIcTpanBaHue rUnoTe3 Ha OCHOBaHWN MMEIOIINXCS JAHHBIX.
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Mexanuka.
Teopusa: PaBHOMepHOE U HepaBHOMepHOe JBIKeHHe. [‘paduueckoe mnpeacTaBieHne
nBwkeHus. Pemenune rpaduyeckux 3adady, pacyeT MYTH U CpPeIHEH CKOPOCTH
HEpPaBHOMEPHOTO JBIKeHUsA. [loHsATHe wWHepuuu W UHEpPTHOCTH. LleHTpobOexkHas cuia.
[Ipumenenne MAaHHBIX (U3WYECKUX TMOHATHM B JKU3HENEATEIbHOCTH uyenoBeka. Cuia
YIPYIOCTH, CUJIa TPEHHUS.
IIpaxmuka: VccnenoBanue 3aBUCUMOCTH CWJIBI YIIPYTOCTH, BO3HUKAIOIIECH B IPY’KHUHE, OT
CTeneHu Aegopmanuu npyxunsl. OnpezneneHue ko3duurenra TpeHus Ha Tpudbomerpe. (¢
HCIOJIb30BaHUEM 00opynoBanus «Touka pocTay)
HccenenoBanye 3aBUCUMOCTH CUIIBI TPEHUSI OT CHJIBI HOPMAJIbHOTO JTaBJICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 OesAMeENbHOCIU.
AnHamu3 Tabnui, TpadukoB, cxeM. Ilouck o0OBsicHEHHS HaOJIIOAAEMbIM COOBITHSAM.
OmnpeneneHre CBOMCTB NPUOOPOB IO YEpPTEKaM U MOAEHAM. AHaIW3 BO3HUKAIOLIUX
npoOsieMHBIX cuTyauuid. M300paxarh cucreMy KOOpAMHAT, BBIOMPATh TENO OTCUETA U
CBA3BIBaTh €0 ¢ CUCTEMOW KoopauHaT. Mcrnonap30BaTh CUCTEMY KOOPAHMHAT I U3YYECHUS
OpsIMOJIMHEMHOTrO JBMKeHUs1 Tena. COopka mpuOOpoB M KOHCTpyKumi. Mcmonbp3zoBanue
U3MEPUTENbHBIX TMPUOOPOB. BbIMoNHEHWE J1a0OpAaTOPHBIX M MPAKTUYECKUX pPaboT (¢
UCHOJb30BaHHeM obopynoBanus «Touka pocray). JlMarHocTika ¥ YCTpaHCHHE
HEUCIIpaBHOCTEN MpuOOpoB. BeICTpanBaHUE TUIOTE3 HA OCHOBAHMM MMEIOIIUXCS JTAHHBIX.
KoncTpynpoBanne u MonenupoBaHu€. BpINoHEHHWE 3aJaHHUN IO yCOBEPIIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapHAHTOB ONBITOB. Pa3paboTka uIpoBEpKa METOIUKH
AKCIIEpUMEHTaNIbHON paldoThl. PaboTa B ManbiX rpynmax. AHaJIUM3UPYIOT, BBIOMPAIOT H
000CHOBBIBAIOT CBOE peleHue, neicTBud. [lpencrapnenue pe3ynbTaToB NapHOW, IPYIIIOBON
NEATEIBHOCTH. Y YaCTHE B IMAJIOTE B COOTBETCTBUU C IPABUIIAMU PEYEBOTO ITOBEICHUS.
I'mapocraruka.
Teopusa:  3axkon  Apxumena, 3akoH [Ilackansi, THUIPOCTATUYECKOE  JaBJICHUE,
COOOIIAIOIINECSCOCYIbl, TUAPABINYECKHE MAILIUHBI.
Ilpakmuka: 3a0auu: BBHITAJIKUBAIOLAS CHWJIa B pa3IMYHbIX CHCTEMax; NpUOOpHl B
3a/1a9ax(COOOIMAOIUEecs  COCYAbl, THIAPABIMYSCKUE  MAIIUHBI, pblYarv,  OJIOKH).
DKCIEepUMEHTAIIBHBIE 3aJaHUS:
1)uzmepenue cuibl Apxumena, 2)U3MEpEeHUE MOMEHTA CHIIbI, JIEWCTBYIOIIErO HA phlyar,
3)usmepenue paboThl CHIIBI YIIPYTOCTU MPHU MOJBEME Ipy3a € MOMOIIBIO MOABMKHOTO WU
HEeNoABIKHOTO 0J10Ka. (C mcnonb3oBaHmem obopyaoBaHuA «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX U008 OeAMENbHOCTU.
Ananu3 Tabnun, rpadgukos, cxeM. [louck oObsicHeHHs HaOmogaeMbiM coObITHSIM.COOpKa
npuOopoB 17} KOHCTPYKIUH. Hcnons3oBanue U3MEPUTEIBHBIX npuOOpOB.
BrinonHennenabopatopHblx M MpakTUYecKuX paboT. JluarHoctmka W yCTpaHEHHe
HEUCIIpaBHOCTEN MpuOOpoB. BrICTpanBaHue rumnoTe3 Ha OCHOBAHUM MMEIOIIMXCS JaHHBIX.
KoHnctpynpoBanue u monenupoBanue.Pabota B Manbix rpynmnax. AHaIU3UPYIOT, BEIOUPAIOT
U O0OOCHOBBIBAIOT CBOE pemieHue, nerctus.lIpencraBienue pe3yiabTaToOB MapHOM,
rpynmnoBoil aesitenbHOCTU. IloAroToBka cOOOUIEHWI M JOKJIAA0B. YdYacTHe B JIMajore B
COOTBETCTBHUHM C NMPABUIIAMU PEUYEBOTO MOBEICHUS.
Craruka.
Teopusa: biok. Peuar. PaBHOBecue TBepIAbIX Tel. YCIOBUS paBHOBECHUs. MOMEHT
cuiblIlpaBuno momentoB. Llentp Ttspkectu. MccnenmoBanue pa3iavyHBIX MEXAHUYECKUX
cucteM.KoMOMHUPOBaHHbBIE 3a/1a4H, UCIIOJIb3YS YCIOBHUS pABHOBECHSI.
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Ilpaxmuka: VI3rotoBneHne paboTaroeil CHCTEMBbI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX U008 0eAMENbHOCTNU

Ananmu3 Tabnui, rtpadukoB, cxeM. Ilouck o0ObsicHeHHS HaOJIIOAAEMbIM COOBITHSM.
OmnpeneneHue CBOMCTB NpUOOPOB IO YEpPTEKaM U MOAEIAM. AHaIW3 BO3HUKAIOLIUX
npobseMHbIX cutyauuidl. HaOmromars aelicTBue MpOCThIX MeXaHU3MOB. [lo3HakOMUTBCS ¢
¢u3znueckoil Monenabl0 «abCoONMOTHO TBEpAOE Teno». Pemarh 3agaun Ha TNpPUMEHEHHE
yciioBus (MpaBuia) paBHOBecHs peiuara. [IpumensTbycioBue (IpaBuiio) paBHOBECHS phluara
U1 OOBSCHEHUS IEUCTBUS Pa3IMUHBIX MHCTPYMEHTOB,UCIIOJIb3YEMBIX B TEXHUKE U B OBITY.
Cbopka mnpuboOpoB U KOHCTpyKuuid. Mcrosnb3oBaHME HM3MEPUTENBHBIX IPHOOPOB.
Broimonnenne nabopaTOpHBIX M MPaKTHYECKHX paloT. JlmarHocThka W yCTpaHEHHE
HEUCIPAaBHOCTEH MpuOOpoB. BricTpanBaHue rumore3 Ha OCHOBAaHUHM HMMEIOIIUXCS JaHHBIX.
KoncTpynpoBanne u MonenupoBaHu€. BpInosiHEHHWE 3aJaHUN 0 yCOBEPIIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka W mpoBepKa METOIUKU
SKCIIEpUMEHTaIbHOU paboThl. PaboTra B Maniblx rpymmax. AHaTU3UPYIOT, BBHIOMpAIOT U
000CHOBBIBAIOT CBOE pelieHue, neincteud. [lpencrapnenue pe3yinbTaToB NapHOW, TPYIIIOBON
nesitenbHOocTU. [loaroroBka cooOmiennit U JoknagoB. OCYLIECTBIAIOT CAMOOILICHKY,
B3aMMOOIICHKY JAESITEIbHOCTU. YYacTHE B JMAJOre BCOOTBETCTBUU C IPABHIIAMU PEUYEBOTO
MOBE/ICHUS.

8ki1acce

TenJioBble ABJIEHUS.
TennoBoe pacuupenue ten. [Ipoieccs mIaBieHus 1 OTBEPACBAaHUS, HCTIAPEHUS U
KoHJeHcanuu. Temnonepeaayda. BraxxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaOmonenue Ttasuus nbaa B Boje. 2. CKOpOCTH HCHapeHUs
Pa3IMUHBIXKUAKOCTEH. 3. TermoBbie ABUTATEIN Oy IyIIETO.

Jlabopamopnwie pabomel (¢ McNoJib30BaHueM o6opyaoBanus «Touka pocray):
1. V3meHeHuss NJWHBI Tella MPHW HarpeBaHWW W oxjaxiaeHud. 2.0TivMBKa mapapuHOBOTO
connatuka. 3. Habmonenue 3a maBiaeHueM Jyipjaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS
xuakocTu? 5. HabmrogeHune TerionpoBOAHOCTH BOIBI U BO3/IyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCIIU.

CamocrosiTenbHO  (QOPMYJIHMPYIOT  IO3HABATENIbHYIO 337ady. YMEKWT ¢ I[OMOIIbIO
BOINPOCOBIOOBIBaThL  HeAOCTarollyo uHpopmainuoo. Fcnonb3oBaHue HM3MEPUTEIIBHBIX
npubopoB. BrimosHeHne Ta0OpaTOPHBIX W NpaKTUUYECKUX paboT. JluarHoctuka u
yCTpaHEHUE HEUCIpPaBHOCTE mpuOOpoB. BeicTpauBaHwe THUNOTE3 HAa  OCHOBAaHUU
MMEIOIIUXCS JaHHbIX. KOHCTpyupoBaHue U MOJIETUPOBaHUE.
BrinonHenne 3aaHuii Mo yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
ombITOB. PazpaboTka v mpoBepKa METOJMKHU IKCIIEPUMEHTAIbHOU paboThl. PaboTa B Maibix
rpynmnax. AHaIM3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEILICHHE, JICUCTBUS.
[IpencraBienue pe3ysnbTaTOB NMAPHOM, TPYIIIOBOM AEATEIBHOCTH. YYAaCTHUE B IUAIOTE B
COOTBETCTBUHM C MPABUIAMU PEYEBOTO MOBEACHUS.
JJIeKTpUYeCKUe sIBJICHUS.
Mukpomup. Mojgenu artoma, cymiectBoBaBmine 10 Hadana XIX. Ucrtopus OTKpbITUA U
JENCTBUATATILBAHNYECKOTO 3ieMeHTa. Mctopust co3manus anektpodopHoit MammHbl. OMbIT
Bosbra. DneKkTpuueckuil TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnosb3oBanueM ooopyaoBanusi «Touka pocra)
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1. Monenu atomoB. 2. ['anbBaHUYECKHE IEMEHTHI. 3. DnekTpodopHoit MamuHbl. 4. ONBITHI
Bonbra 1 'anpBanm.
Jlabopamopnwvie pabomei: 1. Coznanue ralbBAaHUYECKUX 3JIEMEHTOB U3 MOJPYYHBIX CPE/ICTB.
2.ONEeKTPUYECKUN TOK B JKUAKOCTSAX CO3[aHUS «30J0TOr0 KIHOUUKAY.

Xapakmepucmuxka 0CHOBHBIX 8UO08 OesTMENbHOCIU.
VYropaBiasioT cBOel  MO3HaBAaTebHOM U y4eOHOM  JEeSTENbHOCTHIO  MOCPEICTBOM
NOCTAHOBKUIIETICH, IUIAHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOHUX JIEUCTBUHW M OLICHKU
YCHEIIHOCTU ycBOoeHMs. CpaBHUBAIOT CIOCOO U pe3yJbTaT CBOMX ACHCTBUU C 00pas3noMm -
JUCTOM  compoBokaeHHs. OOHapyX uBalOT  OTKJIOHEHUsS. OOIyMBIBAIOT  NPUYMHBI
OTKJIOHEHHWA. OCYIIECTBISIIOT CaMOKOHTPOJIb M  B3aHUMOKOHTpOJIb. Mcmonb3oBaHue
U3MEPUTENbHBIX MpUOOPOB. BrimonHeHne mabOpaTOpPHBIX M MPAKTHYECKHX padoT.
JlnarHocTka W YCTpaHEHHE HEUCIPAaBHOCTEN mpuOOpoB. BricTpamBaHue TrUIIOTE3 Ha
OCHOBAaHHUH UMEKOLIMXCS TaHHbIX. KOHCTpyupOBaHHE U MOACIIUPOBAHUE.
DJIEKTPOMATHUTHBIE SIBJICHHS.
MaruutHoe none B BeulecTBe. MaruutHas aHomanusi. MaruutHele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATENIEH.

Hemoncmpayuu (¢ ucnob3oBanueM ooopynoanus «Touka pocray):

1. HarnsaHOCTh MOBEACHUS BEUIECTB B MarHUTHOM ToJie. 2. IIpe3eHTannn o0 MarHuTHOM
noJie 3emiiu M O MarHutHeix Oypsax. 3. JlemoHcTpauusi  pa3HOBUAHOCTEU
AIEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarnsHOCTh Pa3HOBUIAHOCTEM 2JIEKTPOIBUTATEIICH.
Jlabopamopnvie pabomsi: 1. UccnenoBanre pa3iauyHbIX 3JIEKTPOU3MEPUTEIBHBIX TPHOOPOB.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesMENbHOCHIU.

VYpaBisioT CBOEW MO3HABATENBHOM M y4eOHOU N1E€ATEIbHOCTHIO MOCPEICTBOM MOCTAHOBKU
LeJeH, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKLUMU CBOMX JCHCTBUH M OLEHKH YCHEUIHOCTU
ycBoeHusi. CpaBHUBAIOT CIOCOO M pe3yibTaT CBOMX JEHCTBUH C OOpas3loM - JINCTOM
conpoBoXxaeHUs. OOHapyX HUBalOT OTKJIOHEHUS. OOIyMBbIBAIOT TNPUYUHBI OTKJIOHEHUI.
OcCy1ecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Onruveckue siBJICHUA.
HcrouHrKu cBeTa: TEIUIOBbIE, TIOMUHECLIEHTHBIE, HCKYCCTBEHHBIE. MI3roTOBIIEHHE KaMephl -
00CKypa U UcCCIeq0BaHUE U300paXKEHHUS ¢ TTIOMOIIBIO MOJIEIu. MHOTOKpaTHOE U300pakeHue
IIPEAMETAB HECKOJIBKMX IUIOCKHUX 3epKajax. M3roToBUTh MEPHUCKON U C €ro MOMOUIBIO
npoBectd HaOmoaeHus.IIpakTuueckoe HCMONb30BaHUE BOTHYTHIX 3€pKajl. 3pUTENIbHbIE
WJUTIO3UM, MOPOXKIAEMBbIE TIPEIOMIIEHHEM cBeTa. Mupaxu. Pa3Butre BOJIOKOHHOW OITHKH.
Hcronbs30BaHnE 3aKOHOB CBETA BTEXHUKE.

Jemoncmpayuu (¢ ucmob3oBaHueM ooopynoBanus «Touka pocray)
1. PaznuuHble HCTOYHUKHU cBeTa. 2. 300pakeHue npeaMera B HECKOJIbKUX
MJI0CKUX 3epkaniax. 3. M300pakeHne B BOTHYTHIX 3epkasiax. 4. Mcnosib3oBaHue BOJOKOHHOMN
onTHUku.S. YcTpoilcTBO (hoToanmapaToB, KHHOMPOEKTOPOB, KAJIEHJOCKOMOB.
Jlabopamopuvie pabomwr: 1. WN3rotoBieHue KaMepbl - OOCKypa U HCCJIEIOBaHHUE
M300paKeHHsI CIOMOINIbI0 Mojenu. 2. [lpakThueckoe NpUMEHEHUE IUIOCKHX 3epKall. 3.
[IpakTrueckoe HCNOJIB30BAHMEBOTHYTHIX 3epkan. 4. WM3roroBneHue mnepuckona u
HaOIIOACHUS C TIOMOIIHI0 MOJIEITH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

VYpaBisiioT CBOEH MO3HABATENbHOM M y4eOHOW NEATEIbHOCTHIO MOCPEICTBOM MOCTaHOBKU
LEJIEW, TUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKUMHU CBOUX JACHUCTBUA WM OLIEHKU YCHEHIIHOCTH
yCBOEHHUS. BbiensaoT u popMyIupyroT NO3HABaTENbHYIO 11€J1b. BBIIENSIOT KOIUYECTBEHHbIE
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XapaKTEPUCTHUKU OOBEKTOB, 3aJaHHbIC cJoBaMHU. [IpMHMMAIOT IMO3HABATENIbHYIO LEJb U

COXPAHSIIOT €€ MPU BBHINOJHEHUU Y4eOHBIX NeilcTBUi. OCO3HAIOT CBOU JAecTBUA. MMmeroT

HABBIKH KOHCTPYKTUBHOTO OOIIIEHUS B MJIBIX TPYIIMaXx.

YenoBek ¥ npupoaa

ABTOMaTHMKa B Hamen Xu3HU. [IpuMepbl MCIIONB30BaHUs aBTOMATUYECKUX YCTPOWCTB B

HayKe, Ha Tmpou3BojcTBe U B Obity. CpeactBa cBs3u. Pamuo u  TeneBuieHue.

AnbpTepHATHUBHBIE UCTOYHHUKHU dHEpruu. Bumabl anekrpocTtanimii. Heo6xoammMocTh SJKOHOMUN

IPUPOAHBIX PECYPCOB M MCIOJIB30BAHMS, HOBBIX DKOJIOTMUHBIX U 0€30MAaCHBIX TEXHOJIOTH.

Hayka u 6e30macHOCTb Jto/1ei.

Lemoncmpayuu: 1. hoTomaTepuansl U ciaaiabl O TEME.

Jlabopamophvie pabomui: 1.MI3ydenne 1eHCTBHI CPEJICTB CBS3H, PAJIUO U TEICBUICHUS.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesAMENbHOCHIU.

CamocrosiTenbHO  (POPMYJIHMPYIOT MO3HABATENbHYIO 3ajady. YMEIT (WM pa3BUBAIOT)

CIIOCOOHOCTH C TIOMOIIBIO BOIIPOCOB JOOBIBATH HEJOCTAIOILYI0 HHPOPMALIHIO.

8ki1ace

Kunematuka
CrocoObl onucaHus MeXaHuueckoro aBmkeHus. Cucrema ortcuera. IlpsMonuneitHoe
nBWKEeHUE. [IpsAMOIMHENHOE pPAaBHOMEPHOE IBWKEHHME IIO IUIOCKOCTH. [lepememenue wu
CKOPOCTh MPU PABHOMEPHOM MPSIMOJIMHENHOM JBWKEHHUH MO IUIOCKOCTU. OTHOCUTEIBHOCTh
nevxkeHus. Cnoxxkenue nBwkeHud. [IpuHumn HezaBucumocTy nBukeHUN. KpuBosmHENHHOE
IBUKeHue. JIBuxeHue tena, OpOIIEeHHOTO MMOJ] YTJIOM K TOpU30HTY. PaBHOMEpHOE NBUXKEHUE
II0 OKPY’KHOCTH. YTJOBas CKOpocTh. [lepron m wactora Bpamenus. CKOpOCTh U YCKOPEHHUE
[P PAaBHOMEPHOM JBUKEHUH IO OKPYKHOCTH.

Jlabopamopuvie pabomel (¢ ucnoJib3oBaHueM obopyaoBanus «Touka pocray):

N3yuenue nBmxeHus: cBOOOAHO nagaroero Tena. 3yuenne ABMKEHUS IO OKPY>KHOCTH.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTHM PAaBHOMEPHOIO JIBMKEHUS IIPU  HMCIIOJIB30BAaHUU TpPEHaXepa
«OeroBast TOPOXKKay.
Hcropuueckass peKOHCTPYKIMS ONBITOB ['anmuiess mo onpenesneHno yCKOpEeHHsl CBOOOHOTO
TaJICHUS TE.
[Tpuniunel paboThl TPUOOPOB I HU3MEPEHHs] CKOpocTed u yckopenuid. [Ipumenenue
CBOOOJHOTO TAJIeHUsI JIi U3MEPEHHUsSl PEakiMH dYesoBeKka. Pacuer TpaeKTopuM IBUKEHUS
nepcoHaxkeu pacckaszon P.Pacmo.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCIIU.

yTeHHE u OOCYXJCHHE TEKCTa CTaTeUMHTEPHET-CAaUTOB, OOCYXICHUE OKIAI0B U
Mpe3eHTAalNi, COCTaBJICHUE U PEIICHUE 3aj1a4, 00CyKIeHUE CIOCO00B petieHus (TOAr0TOBKa
k OI'D no pusuke).
JIlnnamuka
Nuepunanbabie cuctembl orcuera. Cuna. 3akoHsl HprotonHa. [I[BukeHune Ttena mon
JNEUCTBUEM HECKOJBKUX CUJI. [[BH)KEHHE CUCTEMBI CBSI3aHHBIX TeJl. JIMHAMHKAa paBHOMEPHOTO
JIBWKEHUS MaTepUAIbHOM TOYKM TO OKpYXHOCTU. Knaccel cuil. 3aKOH BCEMHUPHOIO
TsroreHud. [[Brxkenue mianetT. MckyccTBenHble criyTHUKkH. ConHeuHas cuctema. Vcropus
pa3BuTHs npeactapiieHnii o Beenennoi. CtpoeHue u 3BotonusiBeeneHHon.
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Jlabopamopnwvie pabomoi (¢ MCMOJIb30BaHHEM o00opyaoBaHusa « Touka pocTay):
N3mepeHne mMacchl Tella ¢ UCIOJIb30BAHUEM BEKTOPHOTO pas3liokeHus cwibl. M3ydyeHue
KUHEMATUKWA U JTMHAMUKHA PaBHOYCKOPEHHOTO ABWKEHHUS (Ha MpUMEpEe MalluHbl ATBYJa).
N3ydenue TpeHUs: CKOJIbKEHHUS.
IIpumepHvie memuvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Hcropuueckas peKOHCTpYKIUsl onbIToB KyjloHa 1 AMOHTOHA MO ONPENETICHUIO BEIMYUHbI
CWJIbl TPEHUS CKOJbkeHUs. [lepBble MCKyccTBeHHbIE cryTHUKH 3emun. Kak orinuyarorcs
MEXaHUYEeCKUEe Npolecchl Ha 3eMjie OT MEXaHWYecKuxX mporeccoB B kocmoce? Tena
Conneunoit cucteMbl. OTKpBITHUS Ha KOHYUKE Tepa.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OeSAMENbHOCHIU.
YTeHHEe U OOCYXJCHHE TEKCTa CTaTell WHTEPHET-CAlToB, 0OCYXJEHHE MIOKIAJOB H
Mpe3eHTAallNii, COCTABICHUE U PeIlieHue 3a7a4, O0CYKICHHE CIIOCOOO0B perieHus (oAroToBKa
k OI'D mo ¢uzuke).
NmnyJbce. 3akoH cOXpaHeHUs UMITYJIbCa
Nmnynec. HM3MeHeHMe wHMIylbca MarepuaibHOM Toukd. Cucrema Ten. 3akoH
COXpPaHEHUSIUMITYJIbCA.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
PeaktuBHOe nBuxkenune B npuponae. Paccnenoanue I TII ¢ moMomipio 3aKk0Ha COXpaHECHUS
HUMITYJIbCA.
Xapakxmepucmuxa 0CHOBHBIX 8UO08 OesTMEbHOCMIU.
YTeHUE W OOCYXXJEHHWE TEKCTa CTaTeld WHTEpPHET-CAalTOB, OOCYXJIECHHE JIOKIAI0B U
Ipe3eHTAlN, COCTABICHUE U PEIlIeHUE 3a7a4, 00CYKIEHHE CIIOCOOO0B perieHus (I0AroToBKa
k OI'D no ¢usuke).
Craruka
PaBHOBecne Tena. MoMeHT cuiibl. YCJIOBUSL paBHOBecHs TBepaoro Ttena. IIpocteie
MEXaHHU3MBI.
Jlabopamopnwie pabomel (¢ NcNoJib30BaHueM o6opyaoBaHus «Touka pocray):
Omnpenenenure IEHTPOB MaCC Pa3IUYHbBIX Tell (TpU crocoda).
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
[IpuMeHeHne MpOCThIX MEXAHM3MOB B CTPOMTENILCTBE: OT 3EMIISIHKM 1O HEOOCKpeoa.
HccnenoBanre KOHCTPYKLUMH BEJIOCUTIEAA.
Xapakmepucmuxka 0CHOBHBIX 8UO08 OesTMENbHOCHIU.
YTeHUE W OOCYXXJIEHHWE TEKCTa CTaTeld WHTEpPHET-CAalTOB, OOCYXICHHE JOKIAI0B U
MPE3EHTAallUN, COCTABJICHHUE U PEIICHUE 3aj1a4, 00CYKIeHHEe CITOCOOO0B perieHus (MOAr0TOBKa
k OI'D no ¢pusuke).
MexaHuuyeckue KoJieOaHNsI U BOJIHBI
Mexanuueckue koseOanusa. [IpeoOpa3zoBanue 3HEPruM MPU MEXAHUYECKUX KOJCOAHMSX.
Marematnyeckuii U TpPYyKUHHBIM MasTHUKUA. CBOOONHBIE, 3aTyXalONIUe W BBIHYXICHHBIC
koneOanus.Pezonanc.Mexannueckue BOJHBI. J[JIMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnvie pabomel (¢ McNoJib30BaHueM obopyaoBaHus «Touka pocray):
N3yuenune koneOaHuii HUTSHOTO MasiTHUKA.
Ipumepnvie memvl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
CrtpyHHBIC My3bIKaTbHbIE HHCTPYMEHTHI. KoNiebaTenbHbIe CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuxka 0CHOBHBIX 8UO08 0esTMETbHOCIU.



YTeHHEe U OOCYXJECHHME TEKCTa CTaTell WHTEPHET-CalToB, 0OCYXIeHHEe MJOKIAJ0B H
Mpe3eHTAallNii, COCTABJICHUE U PeIlIeHue 3a7a4, O0CYKIEHHE CIIOCOOO0B pelieHus (MOAr0TOBKA
k OI'D mo pusuke).
JIEKTPOMATHUTHBIE KOJIe0OaHUS M BOJIHBI
ITepemennslil snekTpuueckuil Tok. KonedaTenbHbIl KOHTYp. BBIHY X AEHHBIE U CBOOOIHBIC
OM konebanusi. DM BOJIHBI U UX CBOMCTBA.
IlpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
[IpuHUMIIBI paaroCBsI3nu U TeneBuAeHUs. Bnusaue DM n3iydeHUil Ha >KMBbIE OpraHU3MBI.
N3roToBieHre yCTaHOBKH JIJIsl AEMOHCTpAUU ONbITOB 10 DOMU.
OnektpomarauTHoe wu3nydeHue CBU-nmeun. HMcropuueckas peKOHCTPYKUUS — OIBITOB
Awmrepa.

Xapakxmepucmuxka 0CHOBHBIX 8UO08 OesTMENbHOCMIU.
YTeHUE U OOCYXXJEHHUE TEKCTa CTaTed HWHTEpPHET-CalToB, OOCYXIECHHE JOKIAI0B U
Ipe3eHTallui, COCTABIIEHUE U PEIICHHE 3a7a4, 00CYyX AeHHE CIIOCOO0B peieHus (T0AroToBKa
k OI'D no ¢usuke).
Onruka
Hcrounnku cBera. JledcTBUs cBeTa. 3aKOH NPSIMOJIMHEWHOIO PACHPOCTPAHEHUS CBETA.
3akoH oTpaxeHus cBeta. llocTpoeHue u300pakeHU B IUIOCKOM 3€pKaie. 3akoH
MPEJIOMIICHUS CBE€Ta Ha IUIOCKOW TpaHMIE [JBYX OJHOPOJHBIX IMPO3PAYHBIX CpE..
IIpenomnenue cBera B npusme. Jlucnepcus cBera. SIBiIeHME IIOJHOIO BHYTPEHHETO
orpaxeHus. JIunzpl. Tonkue nuH3bL. [locTpoeHne M300pa’keHUid, CO34aBA€MbIX TOHKHUMU
nuH3amHu. ['na3 u 3penue. Ontuyeckrue nprudOpBkI.

Jlabopamopnvie pabomoi (¢ McOJIb30BaHHEM o0opyaoBaHusa « Touka pocray):
OKCIIEpUMEHTaIbHAsA TPOBEPKAa 3aKOHA OTpPaXKeHHs cBera. lV3MepeHne mokasaresns
npesnomiieHus Bojibl. I3mepeHne GoKyCHOTO pacCcTOSHUS COOUparoIei TMH3bI.

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Hcropus nccnenoBaHusi CBETOBBIX SABJIICHUM. VcTopuyeckas pEKOHCTPYKIMS TeJIecKona
I'ammunes. I3roroBiieHne KanelgocKoma.

Xapakxmepucmuxka 0CHOBHBIX 8UO08 OesTMENbHOCIU.
YTeHUE U OOCYXKIEHUE TEeKCTa CTaTed WHTEpPHET-CAalTOB, OOCYXIEHHE JOKIAI0B U
Mpe3eHTAIMA, COCTABIICHUE U PEIICHUE 3a/1a4u, 00CYKIeHUE CIIOCOO0B pelieHus (MOAroToBKa
k OI'D no ¢pusuke).
du3uKa aTOMa U aTOMHOI0 s/Apa
Crpoenne aroma. llormomenue m wmcmyckanune cBera aroMaMu. ONTHYECKHE CIHEKTPBI.
Omneitel Pesepdopaa. [lnanerapnas mozaens atoma. CTpoeHHE aTOMHOTrO siipa. 3apsa0BOe
MMacCcoBOE 4McIa. SiepHble CHIIbI. DHEPIUs CBSI3M aTOMHBIX sAJ€p. 3aKOH PagUOAKTUBHOTO
pacnaga. Anwbda- u Oera-pacnaapl. [IpaBuna cmemenus.fnepupie peakmuu. Jlenenue u
cuHTe3 sanep. AnepHas sHepreTuka. Mcrounuku sHeprun ConHila W 3Be3. Perucrtparnus
SICPHBIX W3JIy4YeHU. BrusHUEe paguoakTUBHBIX U3JIYYEHUH Ha KUBbIE OPraHU3MBI.
JlozumeTpusi. IKOJOTUYECKUE TPOOTIEMBI SIIEPHOIN YPHEPTETHKHU.
Ipumepnvie memvl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Ucrtopus nzydyenus aroma. smepenue KII/] comneunoit 6atapeun. HeBuaumbie n3myueHus B
CIIEKTPE HArpEeThIX TEJL.

Xapakmepucmuxka 0CHOBHBIX 8UO08 0esTMENbHOCIU.
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YTeHHEe U OOCYXJECHHME TEKCTa CTaTell WHTEPHET-CalToB, 0OCYXIeHHEe MJOKIAJ0B H
Mpe3eHTAalNii, COCTABICHUE U PellleHue 3a7a4, 00CYKIEHHE CIIOCOOO0B perieHus (oAroToBKa
k OI'D mo pusuke).

®opmbl OpraHuzanum 00pa3oBaTeJbHOIO Mpouecca:

- IpynIoBasi;

- UHUBUAYyaJbHas;

- (ppoHTaNmBHAS.

Benymme Texnosorum:

Hcnonb3ytoTes 37€MEHThI CIEAYIOIMX TEXHOJIOTHI: MPOEKTHAsl, MPOOJIEMHOI0 00y4YeHus,
UH(GOPMALIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHUYECKOTO MBIIIICHHSI, POOJIEMHOTO JUANIOTa,
UTpOBasl.

OcHoBHBIE MeTO/IBI PAa0OTHI HA YPOKe:

Benynumu Metogamu 0Oy4deHHUs SIBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTEMAaTHYECKOTO
MOJEJIUPOBAHUS, AaKCHOMAaTUYECKU METOJ.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBISETCS AOMOJIHUTEIbHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCS.
VYyamuiicss yauTcs OLIEHUWBaTh ce0s U JPYTUX caM, YTO TMO3BOJIAET pPa3BUBATh yMEHHS
caMoOaHaJIh3a HMCHOCOOCTBYET pAa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOWCTBY JIMYHOCTH
ydaierocsi. BelsiBjieHre MPOMEXXYTOYHBIX M KOHEYHBIX PE3yJIbTaTOB YUAIIUXCS TMPOUCXOANUT
yepe3 NPAKTUYECKYIO AESATENbHOCTD; 3a4€THbIE pA0OTHI:

* TeMaTu4ecKas NoJ00pKa 3a7ad pa3IMuHOr0 YPOBHS CJI0KHOCTHU C IIPEICTABICHUEM Pa3HbIX
METOJIOB PpEIICHHUsS] B BUJE TEKCTOBOr0 JAOKYMEHTa, Npe3eHTauuu, (II-aHuMALMH,
BHIEOPOJIMKA WK WED - cTpaHuIbI (caiiTa)

* BBICTaBKa IIPOEKTOB, MPE3ECHTALH];

* JIEMOHCTpalUsl SKCIIEPUMEHTA, KA4eCTBEHHOM 3ajjaud C KAa4eCTBEHHBIM (YCTHBIM WU B
BUJCTIPUIIOKEHUS,, B TOM 4YHCJE, Npe3eHTalMel) ONMucaHUeM Ipolecca Ha 3aHATHUH,
(hecTrUBaANIEIKCIEPUMEHTOB; (PU3NYECKHUE OJIUMIINA/IbI.

KanennapHo-temaTH4eckoe MIIaHUPOBaHUE 7 KJace

Ne Mara Tema ypoka Hcnoab3oBanue npuMeya
n/n NPOBeICHNUS o0opyAoBaHMA LIEHTPA | HUe
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOMH
HANPAaBJICHHOCTEH

«Touka pocra»

1. Beegenne (14)

BBoanoe 3anstue. lenu nzagaun Komneroreproe
1 Kypca.TexHuka 6e30MacHOCTH. o0opy0BaHue
2. Poab DKcniepuMeHTA B KM3HU YesioBeKka (34)
CucreMa eMHUIL, TOHATHE O Komneroreproe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSX obopypoBaHue
DU3NYECKUIN DKCIIEPUMEHT. O6opynoBaHue s
Bupl pu3ndeckoro 3KcrepuMeHTa. JIEMOHCTpALUI

[TorpemHnocTs u3mepenus. Buael
MOTpEIHOCTEN U3MepeHus. Pacuér
3 MIOTPEIIHOCTH U3MEPEHMUSL.

4 JlabopaTopHas pabota O6opynoBanue st
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«M3mepenne o0beMa TBEpAOro
tenay. [IpaBuna opopmieHus
nabopaTopHOH PabOTHI.

1ab0paTOPHBIX padboOT U
YYEHUYECKUX OIIBITOB

3. Mexanuka (84)

5 PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue st
ABUXKCHHS. nabopaTopHbBIX paboT U
6 ['paduueckoe npeacTaBieHne VUCHHYECKHX OIBITOB
ABIOKCHUA. (Ha 0a3e KOMILJICKTOB
Pemenue rpaqmquKfIx 3ajad, st OTD)
7 pacuer MyTH U CpeIHeN CKOPOCTH
HEPaBHOMEPHOTO JABM)KCHHUS.
8 [TonsiTHe MHEPLIMU U UHEPTHOCTH.
LentpoOexxHas cuia..
9 Cuna ynpyroctu, cuja TpeHHUs Ob6opynoBanue st
71a00paTOPHBIX padoOT U
JlaGopaTtopHnas pabota
YYEHUYECKUX OMBITOB
«MccnenoBanue 3aBUCUMOCTHU
CWJIBI YIIPYTOCTH, BOSHUKAIOIICH B (#a Gase xOMILIEXTOR
10 IPYKHMHE, OT CTENEHU AeopMaLu s OI'9)
IPYKUHBD).
JlaGopaTtopHnas pabota
11 «Omnpenenenue kodpdurmenra
TpPEeHHs Ha TPUOOMETpEY.
JlaGopaTtopHnas pabora O6opynoBanue ajis
«HccnenoBanue 3aBUCUMOCTH nabopaTopHbIX paboT U
12 CWJIBI TPEHUS OT CHUJIBI VYCHUYECKUX OTBITOB
HOPMAJIHLHOTO JJABJICHUSD.
4. 'mapoctaTuka (124)
13 [TInoTHOCTB. 3anaya naps ['epona O06opynoBanue st
JEMOHCTpPALIMIA
Pemenue 3a1ay moBbIIEHHON
14 CJI0)KHOCTH Ha pacueT MIOTHOCTH
BEIIIECTBA.
15 Pemenwne 3a7a4 MOBBIICHHOM O6opyaoBaHue st
CJIOKHOCTH JIEMOHCTpALIUI
16 JlaBneHune ®KUIKOCTH U raza. 3aKoH
[Tackains
17 Coobmatromuecs: cocyabl.
18 JlaGopaTtopHnast pabota O6opynoBanue st
« 3roroBnenue mojaenu poHTaHa» abopaTOPHBIX padboT U
19 JlaGoparopHas paGoTa YYEHUYECKUX OMBITOB
«M3rortoBrienne Moaenu (poHTaHa» (Ha 0a3e KOMILICKTOB
3akoH Ilackana. JaBienue B i O
KHUJIKOCTSX W ra3ax.
20 IManpaBnuyeckre ManivHbL.
Coobmaromuecs: Cocypl.
21 Britankuatomas cuia. 3aKoH O6opynoBanue st
Apxumena. JIEMOHCTPALIT
JlaGoparopHas paboTa Ob6opynoBanue ais
22 «BpIsicCHEHNE yCI0BUS TUIABaHUS 1a00paTOpHBIX padoT U

TCIID».

YUCHUYCCKHX ONILITOB
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23 brok 3amad Ha 3akoH Ilackans, O6opynoBanHue st
3aKOH ApXumena. JIEMOHCTpALUI
24 Bbiox 3agau Ha 3axon Ilackams,
3aK0H ApXumena.
5. Craruka (104)
25 binok. Peruar. O6opynoBaHue st
ACMOHCTpalun
26 PaBHoBecue TBepabIX Te1. MOMEHT
cunbl.lIpaBruiio MOMEHTOB.
27 LenTp Tsxectu. MccnenoBanue O6opynoBaHue st
Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHii
28 KoMOuHMpoBaHHBIC 3a1a49H,
WCIIONB3YS YCIIOBUS PaBHOBECHS.
29 KoMOuHMpoBaHHBIC 3a1a49H,
UCIIOJIB3YS YCIIOBHS PaBHOBECHUS
Jlaboparopnas pabota O6opynoBanue st
«M3rorosnenue padboTaromien 71a00paTOPHBIX padoOT U
30 cuctembl 0110k0B». OpopmieHue YYCHUYECKUX OIBITOB
paboTHI. (Ha 6a3e KOMILJICKTOB
Pabota Hanx nmpoekToM «biokmy. st OI'D
JlaGopaTtopHnas pabora
« 3roroBnenue paboTarolei
31 CHUCTEMBI OJIOKOBY.
Jlaboparopnas pabota O6opynoBanue st
«HM3roroBnenue padoraromeit 1a00paTOPHBIX padoT U
32 CUCTEMBI OJIOKOBY. YUYEHUYECKUX OTBITOB
Odopmnenue paboThl. KommnbrorepHoe
33 o0opyioBaHue
34 3amuTa MpoeKTOB.
KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE 8 Ki1acce
Ne Mara Tema ypoka Hcnoab3oBanue npume
n/n NPOBeACHUS o0opynoBaHMsA LIEHTPAa | YaHHe
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEHl
«Touka pocra»
1. BBeaenue (14)
BBoanoe 3anstue. lenu nzagaun Komneroreproe
1 Kkypca.TexHunka 6€30macHOCTH. obopyoBaHue
2. TensioBble siBiaeHus (12 u)
PaznooOpa3zue TenaoBbIXSIBICHUH. Komnsroreproe
2 TennoBoe paciiupeHueTes. obopyoBaHue
JlaGopaTtopHnas pabota O6opynoBanue st
«VI3MeHeHus ITUHBI TeNa pH n1abopaTopHBIX paboT U
3 HarpeBaHUU M OXJIAKICHUN. YYCHUYECKUX OIBITOB
Tennonepenaua Habmronenue O6opynoBanue s
TEIJIONPOBOAHOCTH BOABI U JIEMOHCTpAIIHA
4 BO3IyXa.
JlabopaTopHas pabota O6opynoBanue st
S «3mepenue yenbHoI 1a00paTOpHBIX PadoOT U
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TEMI0EMKOCTHU Pa3IUNYHBIX
BCIICCTB).

[InaBieHue u oTBEpAECBAHKE.
JlabopaTtopHnas pabota «OTauBKa

YYEHUYECKUX OIBITOB
(Ha 6a3e KOMIUIEKTOB
g OI'D

6 napauHOBOTO COMTATUKA»
JlaboparopHnas pabota O6opynoBanue st
«Habmoenue 3a riaBieHHEM 1abopaTOpHBIX PaboT H
7 B10:91 E253 YYEHUYECKUX OMBITOB
Pemmenue onuMnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHHE TEIIOBOTO OanaHca JEMOHCTpaLUi
Pemenne onumnuaaHbix 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX IMPOIECCOB JIEMOHCTpAIIHA
10 JlaGoparopus kpucTayiorpaduu.
Hcnapenne u KoHeHcausl. Ob6opynoBanue ams
11 JIeMOHCTpALHi
CoctaB aTmMocdepsl, Ob6opynoBanue ais
Ha6.]'HOI[eHI/Ie rnepexoaa I[eMOHCTpaI_[I/Iﬁ
HEHACBIICHHBIX [TAPOB B
12 HaCBHIIIICHHBIC.
BnaxHocTh Bo3ayxa Ha pa3HbIX Ob6opynoBanue st
13 KOHTHHEHTAX JIeMOHCTpAIHI
3. DnexkTpuueckue sapjaeHus (84)
Muxkpomup. Mozenu aToma, O6opynoBanue st
14 cylecTBoBaBIue a0 Hayana XIX JEMOHCTPAIIHI
HcTopust OTKpBITHS U 1ENCTBUSA Komnerorepnoe
15 raJbBaHUYECKOTO HJIEMEHTA 060pyI0BaHHE
Hcropust co3manus 251eKTpodhOpHOM
16 MAITHHBI
OmnbiTel BonbTa. Dnexkrpudeckuit Komnerorepnoe
17 TOK B DJIEKTPOJIUTAX. 000py10BaHUE
Pemenne onmuMnuagHeIx 3a1a4d Ha O6opynoBanue st
18 3aKOHBI ITIOCTOSIHHOTO TOKA JIEMOHCTpAIHI
Habnroienue 3aBucuMocTu O6opynoBanue st
COIIPOTUBJICHUS ITPOBOJHUKA OT I[eMOHCTpaHI/Iﬁ
19 TEMIIEPATyPBL.
JlaboparopHas pabota O6opynoBanue st
«OnpeneneHue CTOMMOCTU 1a00paToOpHBIX padoOT U
U3PacX0JI0BAHHOH ANIEKTPOIHEPTUN | YUECHHUYCCKHUX OIBITOB
10 MOIIIHOCTH MOTPEOUTEINS U 1O (Ha 6a3e KOMIUIEKTOB
20 CYETUHKY» s OI'D
Pemenue onumnuaaHbIx 3a1a4 O6opynoBanue st
21 Ha TeIJIOBOE JeHCTBHE TOKA JIEMOHCTpAIIHiA
4. JnekTpoMarHuTHbIe siBjaeHus (34)
DNEeKTPOMArHUTHEIE SIBICHUS. O6opynoBanue st
22 DIEeKTPOU3MEPUTETHLHBIE TPUOOPHI. JIEMOHCTpALINI
MaruutHas anomanusi. MarHuTHbIE OO6opynoBanue At
23 Oypu JIEMOHCTpAIU
PaznoBugHOCTH
24 AIIEKTPOIBUTATENCH.
5. OnTuyeckue siBjieHust (749)
Hcrounuku cBeTa: TEMIOBBIE, O6opynoBanue st
25 JIeMOHCTpAIHiA

JJIOMHUHCCIICHTHBIC
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DKcIepuMeHT HaOI0/ICHUE.
MHorokpaTtHoe u300paxeHue
IpeaMeTa B HECKOIBKHX IIOCKHX

26 3epKajax.
N3roToBUTH NEPUCKOI U CETO Ob6opynoBanue st
27 IIOMOUIbIO IIPOBECTH HAOJIIOIEHUS JEMOHCTpaLUi
[IpakTHueckoe UCIoIb30BaHKE Ob6opynoBanue st
28 BOTHYTBIX 3€pKall JEMOHCTPALMi
3puTenbHbIE WILTIO3UH, Ob6opynoBanue ais
MOPO’KIaeMbI€ MPEIOMICHHEM JIEMOHCTpAIHi
29 cBeta. Mupaku.
30 Pa3BuTrE BOJTOKOHHOW ONTHKHU
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44
32 ABTOMAaTHKA B HallEH KU3HU . Kommnsroreproe
33 Panuo u TeneBuneHue 00opy10BaHKE
AnbTepHAaTUBHBIE HCTOYHUKU
34 SHepruu. Bunsl asekTpocTanui
Hayxka ceronnsa. Hayka n
35 0€301MacHOCTD JIOACH.
KaHeHI[apHO'TeMaTI/IquKOG INIAHUPOBAHUE 9 kJiacc
Ne Mara Tema ypoka HUcnoab3oBanue npume
n/n MPOBeACHUS 000py10BaHMS LIEHTPA | 4YaHHUe
Ilnan | Pakr eCTeCTBEHHOHAYYH O
U TeXHOJIOTUYeCKOMH
HANPABJIECHHOCTEH
«Touxka pocra»
1. Beeaenue (14)
BBonnoe 3andarue. Llenu usanaun KomnerotrepHoe
1 Kkypca.TexHnka 6€30macHOCTH. obopyoBaHue
2. Kunematuka (7 4)
Crioco0b! onucanus OO0opynoBanue At
2 MEXAHUYECKOTO IBUKEHUS JIEMOHCTpalui
[IpssmonuHeitHOE paBHOMEPHOE Ob6opynoBanue ais
JBIKEHUE TI0 TUIOCKOCTU? CMOTpS JIeMOHCTpAIIHiA
3 U3 KaKol TOYKU HaOII0aTh
OTHOCHUTENBHOCTD JIBUYKEHUSI. Ob6opynoBanue st
4 Ci1o’xeHne IBMKESHUMN. JIEMOHCTpALII
Jlabopamopnvie pabomul: O6opynoBanue st
«M3ydyeHune nBUKEeHUs CBOOOTHO 71a00paTOPHBIX PabOT U
najaroniero tenay, «Mzydyenue YUYEHUYECKUX OMBITOB
S JBUKEHMSI T€Ja [0 OKPYKHOCTU»
Kak u xyna monerena BUITHEBas Ob6opynoBanue as
Koctouka? Pacuer TpaekTopuu JIEMOHCTpAIIHiA
JBUKEHUS TEJ U IEPCOHAXKEN
6 pacckaszoB P.Pacns o Mronxaysene
Hcropuyeckast peKOHCTPYKLUS Ob6opynoBanue st
7 onbITOB ["anuies no onpeneneHUo
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yCKOpeHwUs g.

JIEMOHCTpAIUi

OnpeneneHre CKOPOCTH
PaBHOMEPHOI'O ABIKEHUS IIPU
HCIIOJIb30BaHUU TPEHaXepa

O6opynoBanue st
JIEMOHCTpALUI

8 «OeroBast JOPOKKaY.
3. lunamuka (84)
Cuna Bonu, cuiia yOeKACHUS WIIN Ob6opynoBanue ams
9 cuia - pu3uveckas BelnynHa’? JIeMOHCTpaIui
Jlabopamopnas paboma: Ob6opynoBanue st
10 «M3mepenne macchl Tenay 1a00paToOpHBIX PadoOT U
JIBI>KEHHE Tela 1Mo ACUCTBHEM YYEHUYECKUX OMBITOB
11 HECKOJIBKUX CHII
JIBU>KeHHE CUCTEMBbI CBSI3aHHBIX O6opynoBanue st
12 TeN JIEMOHCTpALHi
Jlabopamopusie pabomul: OO6opynoBanue st
«M3ydyeHune TpeHHs CKOJBKEHUD | JTadOpaTOpHBIX paboT u
13 YYEHUYECKUX OMBITOB
JlvHamMuKa paBHOMEPHOI'O JIBH>KEHUS O6opynoBanue st
14 110 OKPY>KHOCTH JIeMOHCTpAIHI
WcTopus pa3BuTHs pecTaBICHUN Ob6opynoBanue st
15 o Beenennoii. Conneunas cucrema. JIEMOHCTpAIMH
OTKpBITHS HA KOHYHKE TIEpa. O6opynoBanue st
[TepBBIe HCKYCCTBEHHBIC CITy THUKH JIEMOHCTpAIIHHA
16 3eMuIH.
4. AmnyJibe. 3aKOH cOXpaHeHUsi UMNYyJbca (34)
17 Kak BrI sIXTYy Ha3oBeTe... Komnerorepnoe
18 PeaktuBHOE nBHKEHUE B IPUPOJE. obopynoBaHue
Paccnenosanue JITII ¢ nomombro Kommnsroreproe
19 3aKOHa COXPaHEHUS UMITYJIbCa o0opyoBaHuE
5. CraTtuka (2u)
Jlabopamopnas paboma: O6opynoBanue ajist
«OnpeneneHue LEHTPOB Mace 1a00paTOpHBIX paboT U
20 Pa3THYHBIX Tl (TPH Coco6a)» YUEHNYECKHX OTBITOB
IIpuMeHeHne TpOCThIX MEXaHU3MOB Kommnsroreproe
BCTPOHUTEIHCTBE: OT 3EMIISTHKH JI0 o0opyoBaHue
21 Hebockpeba
6. Mexann4yeckue Koje0aHusi U BOJHBI (34)
22 Buan MassTHHKOB U UX KOJIeOaHMi O6opynoBanue ajist
23 Yro nepeHocur BosiHa? JEMOHCTpALMH
KonebarenbpHbIe CHCTEMBI B TIPUPOJIE
24 WTEXHUKE
7. DJIeKTPOMarHuTHbIE KOJIeOAHUS U BOJIHBI (24)
DKcrnepuMeHTaIbHAs TPOBEPKa KommnbrotepHoe
25 cBolicTB DM BOJH. 00opymoBaHue
HccnenoBanue IIeKTPOMarHuTHOTO KommbrotepHoe
26 nsnydenns CBU-neun 00opymoBaHue
8. OnTuka (44)
. U3rotoBnenue Mmoaenu Komneroreproe
27 KaJleHI0CKoIA. 000pyI0BaHUE
DKcrnepuMeHTalIbHas IPOBEPKa Ob6opynoBanue st
28 3aKOHA OTPAKCHHUSI CBETA. JIEMOHCTpAIIHA
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Jlabopamopnas paboma:
«M3mepenue nokasaress

O6opynoBanHue st
n1abopaTopHbIX paboT 1

29 MIPEJIOMIICHUS BOJBI) YYEHUYECKUX OTBITOB
Kaxk otnuuarorcest mokasarenu O6opynoBanue ISt
30 MIPEIOMIICHUS I[BETHOTO CTEKIa JIEMOHCTpALHii
9. ®u3uKa aTOMa M AaTOMHOTO s/Apa (44)
[Tornomienue 1 UCIMycKaHUe CBETa KommerorepHoe
31 aromamu. ONTHYECKUE CIIEKTPBDL. 060py/I0BaHHE
Namepenne KIIJ conneunoit
32 Oatapeu KomubrorepHoe
Bnusinue paanoakTHBHBIX 060pyI0BaHKE
33 U3IyYEHHH Ha )KMBBIE OPTaHU3MbI
CrniocoOsl 3a1UThI OT
34 PaJMOAKTUBHBIX U3ITy4eHHI
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