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ITosicHuTeIbHAA 3anMCKA

JlanHas paboyas IporpamMma BHEYpPOUHOM JAEATENbHOCTU 1O (u3uke mans 7 — 9 kiaccoB
cocraieHa Ha ocHoBe OOII OOO MOY «CkpebinoBckas cpeiHsisi LIKOJIa» U C YYETOM
METOAMYECKMX PEKOMEHAALUH MO CO3aHUI0 U (DYHKIIMOHUPOBAHMIO B 00I1€00pa30BaTEIbHBIX
OpraHM3alMsaX, pPAclONOKEHHBIX B CEIBCKOM MECTHOCTM M MalblX TIOpojax, LEHTPOB
00pa30BaHUsl €CTECTBEHHO-HAy4yHOW W TEXHOJOrMYHOW HamnpaBieHHocTell («Touka pocrtay)
(yTBepkaeHbl pacnopsbkeHMeM MuHucrepcerBa mnpocselieHus: Poccuiickoit ®denepauun ot
12.01.2021 1. Ne P-6) m mpeaycMarpuBaeT TMPOBEACHUE 3aHATUA C MCIOJb30BaHUEM
o0opynoBanus neHTpa «Touka pocta»

I[lnanupyeMble pe3yabTaTbl OCBOEHHMSI NPOrpaMMbl BHEYPOYHOH  /IeSITEIbHOCTH
«3anumaresibHasi (pusnka» (¢ ucnojib30BaHueM obopyaoBanusi «Touka pocra»)B 7-9

KJaccax.
Peanuzanust mporpaMmbl CIIOCOOCTBYET TOCTUKEHUIO CIEAYIOLINX Pe3y/bTaTOB:
JInuHoOCTHDIE:

B cdepe TMIHOCTHBIX YHHBEPCATHHBIX YUCOHBIX NEHCTBIH yIAITHXCSL:

* y4eOHO-TI03HABATEIbHBIN HHTEpEC K HOBOMY y4EOHOMY MaTepHaily U crioco0aM pelieHHs HOBOH 3a/1a4u;

* OpHEHTAIMA Ha MOHUMaHNe IPUYMH ycIleXa BO BHEYUEOHOW AEATEIHHOCTH, B TOM YHCIE HAa caMOaHaN3 U
CaMOKOHTPOJIb pe3yNbTaTa, Ha aHaJIH3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUAM KOHKPETHOW 3a1aH;

* CIIOCOOHOCTB K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEIHOCTH BHEYYeOHO! e TeIbHOCTH;

Obyuarowuiicss NOIY4Um 803MOACHOCMY 018 (POPMUPOBAHUSAL:

* BHYTPEHHEH TWO3WIMH INKOJBHUKA HAa YPOBHE TIIOJOXHUTEIHFHOTO OTHOIICHHS K IIKOJIE, IOHHMAaHHS
HEOOXOIMMOCTH YU€HHsI, BEIPAXEHHOT'O B ITpeo0iiaJaHuy y4eOHO-TI03HaBaTENbHBIX MOTHBOB;

* BEIPQ)XKEHHOH yCcTONYMBOH y4eOHO-TI03HABATEILHON MOTHBAIIMN YUCHHUS,;

* YCTOWYIHMBOTO y4eOHO-TI03HABATENFHOTO HHTEPECa K HOBBIM OOIIHM CIIOCO0aM pEIIeHHs 3a1aY.

MeTanpenMeTHue:

B chepe peryassTUBHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHIA yUJaIuXCs:

* IUIAHUPOBATh CBOU JICHCTBUS B COOTBETCTBUU C IIOCTABJIEHHOM 3a7aueil U yCIOBUAMHU €€ pealu3aluu, B TOM
YHUCIIe BO BHYTPEHHEM IUIAHE;

* VIUTHIBATh YCTAHOBJICHHBIC IIPABHJIA B INTAHUPOBAHUU M KOHTPOIIE CII0CO0a PEIICHUS;

* OCYLIECTBIIATh UTOTOBBIM U MOIIATOBBIN KOHTPOJIb 110 PE3YIbTATY;

* OLICHUBATb IPAaBUJIBHOCTH BBIIOJHEHUS [EHCTBYMS HAa YPOBHE aJEKBaTHOM PpETPOCIEKTHBHON OLIEHKU
COOTBETCTBUS Pe3yIbTATOB TPEOOBAHUAM JaHHOH 3a/1aud U 33aYHON 00IacTH;

* a[IeKBaTHO BOCIIPMHUMATh NIPEAJIOKEHUS U OLIEHKY y4UTeIeH, TOBapUILleH, pOIUTENEH U APYTUX JIOAEH;

* pazianyaTh Croco0 U pe3ynbTaT JeHCTBHSL.

Obyuarowuiicss NOIY4UmM 03MONCHOCHb HAYYUNCA:

* B COTPYIHHYECTBE C yIUTEIIEM CTaBUTh HOBBIC YUEOHBIC 33/1a4H;

* IPOSIBIISATH NTO3HABATEIBHYIO HHUIIMATHBRY B y4eOHOM COTPYIHUYECTBE;

* CaMOCTOATENLHO aJeKBaTHO OLEHWBATh NMPABMIGHOCTH BBIIOJIHEHUS JNEWCTBUS M BHOCHTH HEOOXOIHMMBIE
KOPPEKTUBBI B HCIIOIIHEHHE KaK 110 X0y €r0 pealu3alliu, TaK U B KOHILE JeHCTBHS.

B cdepe nozHaBaTe bHBIX YHUBEPCATBHBIX YIEOHBIX JEHCTBUH yJaIIUXCS:

* OCYIIECTBIATH IIONCK HEOOXonMMoi WHGOpPManuy I BBINOJHEHWS BHEY4eOHBIX 3aJaHui C
UCIIOJIB30BaHUEM Y4YEeOHOH JHTepaTyphl M B OTKPHITOM HH()OPMALIMOHHOM IPOCTPAHCTBE, SHIMKIIONEANH,
CIPAaBOYHUKOB (BKJIIOYAs! AIEKTPOHHBIE, IN(POBEIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

HNuTtepHera;

* OCYIIECTBIATH 3aMuCh ((pukcanuio) BeIOOpOUHON WHpOpMaIK 00 OKpYKaoIeM MHpe U 0 cebe camoM, B
TOM YHCJIE C TOMOIIBI0 HHCTpyMeHToB VKT

* CTPOUTH COOOIIEHHS, IPOEKTHI B YCTHON M IMNCBbMEHHOH (hopMme;

* IPOBOJUTH CPABHEHHE U KIACCU(HKAIMIO TI0 3aJaHHBIM KPUTEPUSIM;

* YCTaHABIMBATh MPUYNHHO-CIIEACTBEHHBIE CBA3H B H3y4aeMOM KpyTe SBJICHHI;

* CTPOUTH pacCyXJeHUs B popMe CBS3U NMPOCTHIX CY)KACHUH 00 00BEKTe, €ro CTPOSHUH, CBOWCTBAX M CBS3aX;



Ob6yuaiowutica ROYHUM B03MONACHOCIb HAYYUMbCA!

* OCYLIECTBISTH PACHIMPEHHBIH INOWCK HMH(GOPMAaIWHK C HCIOJIB30BAaHHEM DPECYpCOB OHMOIHOTEK M CeTH
WurepHer;

* 3aMKCHIBAaTh, (GPUKCHPOBATH HH(OPMAIIHIO 00 OKPYKAIOLINX ABJICHHUAX C HOMOIIBbI0 HHCTpyMeHTOoB VIKT;

* OCO3HAHHO U IIPOU3BOJIBHO CTPOUTH COOOIEHHUS B YCTHOH 1 MHCBMEHHOH (hopMme;

* OCYIIECTBIIATH BBIOOp HanbOoinee 3PpQeKTHBHBIX CIIOCOOOB peIIeHHs 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX
yCIIOBUl;

* CTPOMTB JIOTHYECKOE PACCYKIEHHUE, BKIIIOYAIOIIEE YCTAHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3€ll;

* MOI'YT BBIATH Ha TEOPETUYECKUM YpOBEHb PELICHUS 3aad: PELICHUE 110 ONpPENEICHHOMY ILIaHy, BJIaJCHUE
OCHOBHBIMU IIPUEMAMH PELIECHHS, OCO3HAHMS JEATEIbHOCTH 10 PELICHUIO 3a1a4u.

B cthepe KOMMYHMKATHBHBIX YHUBEPCAIBHBIX YICOHBIX JEHCTBUN yIaIuXcs:

* aJICKBATHO HCIIOJIh30BaTh KOMMYHUKATHUBHBIE, TIPEIKE BCETO - PEUEBBIC, CPEICTBA IS PEIICHUS PA3TUYHBIX
KOMMYHUKATHBHBIX 337ad, CTPOUTh MOHOJOTHYECKOE COOOMICHHE, BIAJETh AUAIOTHYCCKOH (OpMOit
KOMMYHHUKAIIIH, HCIOIB3Ys, B TOM 4Hcie cpeacTBa v mHCTpyMeHTH KT 1 IncTaHIMOHHOTO OOIICHHS;

* JIONMYCKAaTh BO3MOXKHOCTh CYIIECTBOBAHWS y JIIOACH pPAa3IUYHBIX TOYCK 3pPCHHUS, B TOM 4YHUCIE HE
COBIIAIAIOMNX C €ro COOCTBEHHOH, M OpPHUEHTHUPOBATHCS HA TIIO3UIMI0O MAapTHEpa B OOIICHHHA W
B3aUMOJCHUCTBUHU,

* VYUTBHIBAThH PA3HBIC MHEHHS M CTPEMHUTHCS K KOOPIHHAIIMH PAa3IHMYHBIX TTO3UIMN B COTPYIHUYECTBE;

* (hopmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIIHIO;

* IOTOBApHBATEHCS U MPUXOAUTH K OOIIEMY PEIIEHHIO B COBMECTHOH IEATETHLHOCTH, B TOM YHCIIC B CHTYaIHH
CTOJIKHOBCHHST HHTEPECOB;

Obyuatowuiics nOIY4UM 603MONCHOCb HAYUUMBCAL:

* VIUTHIBATH U KOOPIUHHUPOBATH B COTPYIHUIECTBE OTIMIHEIC OT COOCTBEHHOW MO3UIIMN APYTUX JTIOIEH;

* YIUTHIBAThH pa3HbIC MHEHHS 1 UHTEPECH 1 000CHOBEIBATH COOCTBEHHYIO TIO3UIIHIO;

* MIOHUMATh OTHOCHTEJILHOCTh MHEHHUH U TIOJXO/IOB K PEHICHUIO MPOOIEMBI;

* apryMEHTHPOBATh CBOIO MO3HIHUIO M KOOPAWHHPOBATH €€ C IMO3UIHMAMHU ITapTHEPOB B COTPYAHUYECTBE IMPH
BBIPa0OTKE OOIIETro PEIICHUsI B COBMECTHOH NIEATEILHOCTH;

* 33/1aBaTh BOIMPOCHI, HEOOXOAMMBIEC JUIS OPTaHU3ALNU COOCTBEHHOW NEATENBHOCTH M COTPYIHHYECTBA C
MapTHEPOM;

* OCYIIECTBIATH B3aUMHBIA KOHTPOJb M OKA3bIBATh B COTPYIHMUECTBE HEOOXOANMYIO B3aUMOTIOMOIIIb.

IIpenmerHbie:

- OPHEHTHPOBATHCS B SIBICHUAX U O0BEKTaX OKPYKAIOIIEr0 MUPA, 3HATh IPAHUIIBI UX IPUMEHHMOCTH;
- IOHUMATh ONpeieneHus] (PU3NUECKUX BEJIMUNH U IIOMHUTD OTIpEeIIIonue (OpMyJIb;

- TIOHUMATh KaKUM (DPU3MUIECKUM IPUHIMIIAM W 3aKOHAM ITOMYHMHSIOTCS T€ WM HHBIE OOBEKTHI U SIBICHHUS
MIPUPOJIBL;

- 3HAaHME MOJIEIM TIOMCKa PELICHUH A1 3a/1a4 10 (PU3HKE;

- 3HaTh TEOPETUUECKHE OCHOBBI MAaTEMaTHKH.

- IpuMedaTb MOZETH SBICHUH U 0OBEKTOB OKPYKAIOIIET0 MUPA;

- aHAJIU3UPOBATH YCIOBUE 33/1a4;

- tepeOpMyIHPOBATH X MOJIENTPOBATh, 3aMEHSTh HCXOJHYIO 33/1a4y APYTOH;

- COCTaBJISTh IIJIaH PELLICHMUS;

- BBIIBUraTh U IIPOBEPATH IpeAIaraeMble AJIs PEIIEHUs TUIIOTE3bI;

- BJIa/IETh OCHOBHBIMHM YMCTBEHHBIMHU OII€PALIUSAMH, COCTABIISIOIIMMY IIOUCK PELIEHU 3aauu.

Conepmalme r[pOFpaMMbI BHeypO'—IHOﬁ AEeATCJIBbHOCTHU
7 xk1ace

Beenenue. Brognoe 3anstue. Lenn u 3amaun kypca. TexHuka 6e30macHOCTH.

PoJib 3KcniepUMeEHTA B KU3HM YeJI0BeKa.

Teopusa: I3yuntb OCHOBBI Teopud morpemHocteil. IlorpemHocTd MpsIMBIX M KOCBEHHBIX H3MEpEHHH,
MaKCHMaNbHasi TOTPEHIHOCTh KOCBEHHBIX W3MEPEHHH, Y4eT MOTPEIIHOCTeH H3MEpeHHH MpH MOCTPOCHUH
rpa¢ukoB. [IpencraBieHue pe3yibTaToB H3MEPEHH B popMe TabIHIl U IPpadHKOB.

Ilpaxmuka: OCHOBbl TEOPHM IMOTPEIIHOCTEH MPUMEHATh MPH BBIIOJIHEHUH JKCIEPUMEHTANBHBIX 3ajad,
HpPaKTUYECKUX PaboT. (¢ HCMoJib3oBaHUEM oGopynoBaHus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesiMeNbHOCIU:



[MpuBoauTh TpUMEpbl OOBEKTOB W3ydeHHUs (GU3WKK (pu3uveckue sBICHHUSA, (QU3NYECKOE TEJO, BEIISCTBO,
(usmueckoe mose). Habromate W aHAIM3UPOBATh (PU3MYECKHUE SBICHUS ((PUKCHPOBATH M3MEHEHHUS CBOMCTB
00BEKTOB, CPaBHUBATH WX U 0000maTh). [[03HAKOMUTECS C IKCIIEPUMEHTAILHBIM METOJIOM HCCIICTOBAHHS
npupoasl. COopka TpUOOPOB W KOHCTPYKIHMHU. VICIONb30BaHUE M3MEPUTEIBHBIX NMPUOOPOB. BrimosHeHME
nabopaTOpHBIX M TPaKTHYSCKHUX paboT. JlMarHocTka ¥ yCTpaHEHHE HEHCIPABHOCTEH MPHOOPOB.
BricTpanBanue runoTe3 Ha OCHOBAaHHH UMEIOIINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE ¥ HEpaBHOMEpHOE JIBWKeHHe. [ 'paduueckoe mpeicTaBiIeHHWE IBWKEHUSA. PerieHne
rpadUuecKux 3a1ad, pacyer IMyTH M CPeIHEH CKOPOCTH HEPaBHOMEPHOTO NBWOKEHUs. [IOHSATHE WHEpIUH U
uHepTtHOCTH. lleHTpoOexHas cuna. [IpumeHeHue AaHHBIX (U3NYECKUX TOHATHH B JKU3HENESATEIHLHOCTH
yenoBeka. Crjia yrpyrocTty, CHiia TPSHHUSI.

Ilpaxmuka: ViccaenoBanue 3aBUCHMOCTH CHJIBI yIPYTOCTH, BO3HUKAIOIICH B TPYXHHE, OT CTENCHU
nedopmarmu  npyxuHbel. OnpenencHue Kod(pQUIMEHTa TpeHUs Ha TpuOoMeTpe. (C HCMOJIb30BAHHEM
ooopynoBanus «Touka pocra»)

HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS OT CHJIBI HOPMAIBHOTO JaBJICHUSL.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCU:

AHanu3 Tabmun, rpadukoB, cxeM. [louck oOBsSCHEHHS HaOMogaeMbIM CcOObITHAM. OTmpenereHue CBONCTB
npuOOpPOB 10 YEPTEKAM M MOJEIISIM. AHAIIN3 BO3HHUKAIOMINX MPOOJIEMHBIX cuTyanuid. M300paxkaTh cucreMy
KOOpAMHAT, BBIOMpATh TENO OTCU€Ta M CBA3bIBATH €0 C CHUCTEeMOW KOOpAMHAT. VCroyib30BaTh CHCTEMY
KOOpAMHAT JUIsI HW3YyYeHUs MpsAMOJHHEWHOro JABIbKeHHs Tena. COopka mMpUOOPOB W KOHCTPYKIIHA.
Hcnonp3oBanne W3MEpPUTENBHBIX TIPHOOPOB. Brimonnenne mabopaTopHBIX HW MPaKTHUECKUX PadoT (¢
HCNOoJIb30BaHueM o0opynoBanus «Touka pocta»). [[narnoctuka u ycTpaHeHHE HEUCTIpaBHOCTEH MPUOOPOB.
BricTpanBaHue THIOTE3 HAa OCHOBAHWM MMEIOUIMXCS JaHHBIX. KOHCTpyHMpoBaHME W MOJCIHPOBAHUE.
Brmonnerne 3amaHuii IO yCOBEPIICHCTBOBAHUIO NPHOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB OMBITOB.
PazpaboTka u mpoBepka METOAWKH IKCIIEPUMEHTAIBHONH padoThl. PaboTa B MaibIX rpynmax. AHAIH3UPYIOT,
BBIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE pelieHue, AeicTBUs. [IpeacraBieHne pe3yibTaTOB MapHOW, TPYMIOBOM
IESITeNBHOCTH. Y4JacThe B AUANOTE B COOTBETCTBHH C TIPaBHJIAMH PEIEBOTO TIOBEICHHSL.

I'mapocraruka.

Teopus: 3axon Apxumena, 3akoH [lackans, THUApOCTaTHYECKOE JaBJICHHE, COOOLIAIOIIUECS COCY/bI,
THIIPaBIMYECKAE MAIIAHEL.

Ilpaxmuxa: 3a0auu: BBITAIKABAIONAS CHJIa B PA3IMYHBIX CHCTEMax; MPHOOPHI B 3agadax (cooOmiaronmecs
COCY/Ibl, THJIPABINYECKHE MAIIIMHBI, pbIUaru, OJIOKH).

DKCrepUMEHTaNbHbIC 33 JaHHS:

l)u3mepenne cuisl Apxumena,

2)u3MepeHre MOMEHTA CHITBI, JISCTBYIOIIETO Ha phlvar,

3)usmepenne paboThl CHIIbI YIPYTrOCTH MPHU MOABEME TPy3a C MOMOUIBIO MOJBHKHOTO MM HEMOJBUKHOTO
6oka(c ucmoab3oBanueM odopyaosanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesiMeNbHOCHI:

Anamu3 Ttabmuu, rpadukoB, cxeMm. Ilouck oObsicHeHHMs HabOmomaeMbIM coObrTusiM. COopka HpuOOpPOB H
KOHCTpYKIHH. Vcnomp30BaHne W3MEPUTENHHBIX NPHOOPOB. BEIMONHEHNE Ta0OpaTOPHBIX M MPAKTHYESCKUX
pabotr. JlmarHocTWka W ycTpaHEHHWE HEWCHpaBHOCTEH mpHOOpoB. BricTpamBaHWe THUMOTE3 Ha OCHOBAaHUU
UMeroNIMXcsl JaHHbIX. KOHCTpyupoBaHue W MojenupoBaHue. PaboTa B MajblX Tpymnmnax. AHaIM3UPYIOT,
BEIOMPAIOT W OOOCHOBHIBAIOT CBOE pemicHUe, neiicTBus. [IpencraBiieHune pe3ylbTaToB MapHOM, IPyIIOBOM
nesitenbHOCTH. [loAroTOBKA COOOMICHWI M MOKIAmoB. YYacTHe B JHAJOre B COOTBETCTBUU C IPaBHIAMHU
PEYeBOro TIOBEACHUSI.

Craruka.

Teopus. briok. Peruar. PaBHOBecHe TBEpABIX TENl. Y CIIOBUS paBHOBeCHs. MoMeHT cwibl. [IpaBHiIoO MOMEHTOB.
Hentp Tsxectu. MccnenoBanue pazinyHBIX MEXaHUYECKHUX cHcTeM. KOMOMHHMpOBaHHBIC 3a/la4M, UCTIOIB3YSI
YCIIOBUS pABHOBECHSI.

Ilpaxmuxa: VI3rotoBrieHrne paboTaromieil CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 81008 OesIMeNbHOCHU:

AHanmu3 Tabmun, rpadukoB, cxeMm. [louck oOBsicHEeHHS HaOmogaeMbIM cOObITHAM. OmpeneneHne CBONCTB
npUOOPOB 10 YEPTEKAM M MOJEISIM. AHATN3 BOSHUKAIOIINX MPOOIeMHBIX cuTyaunii. HabmronaTs neiicTBue
MPOCTBIX MEXaHU3MOB. [103HAKOMUTBCS ¢ PU3HMYSCKON MOJIENBIO0 «a0COMIOTHO TBEPAOE Teno». Pemare 3amaun
Ha IpUMCEHEHHE yCcIoBHsA(TIpaBHia) paBHOBecHS phruara. IIpuMeHsTh ycinoBue (IIpaBMUIIO) paBHOBECHS phlyara
JUTst 00BSICHEHUS ACUCTBUS Pa3IUUHbIX HHCTPYMEHTOB, UCIIOJb3yEeMbIX B TEXHUKE U B ObITY. COOpKa nmpruOopoB
U KOHCTpYKIHMH. Vcrmonp3oBaHue M3MEPUTEIBHBIX TPUOOPOB. BEIMONHEHNE Ta00PATOPHBIX M MPAKTUIECKUX
pabot. JlmarHocTwka W yCTpaHEHHWE HEWCHpaBHOCTEH NpHOOpoB. BricTpamBaHme TUIOTE3 Ha OCHOBAHUH
uMeronxcs Janaeix. KoncTpynpoBanue u MonenupoBanue. BelmonHeHne 3a1aHuii 10 yCOBEPIICHCTBOBAHHIO



npubopoB. Pa3paboTka HOBBIX BapHaHTOB OMNBITOB. Pa3paboTka M MpoBEepKa METOAWKH 3KCIIEPHUMEHTAIBHOM
paboTHL.

PaGora B ManmbIX rpynmnax. AHaIM3UPYIOT, BBHIOMPAIOT M OOOCHOBBIBAIOT CBOE peEIIeHHE, IeHCTBUSL.
[IpencraBnenue pe3ysbTaTOB IMApPHOM, TPYMIIOBOW HeATeNbHOCTH. [loAroToBKa COOOINEHWH W TOKIIAJIOB.
OCymIeCTBISAIOT CaMOOIIEHKY, B3aUMOOIICHKY JIEATCIILHOCTA. Y4YacThe B JHAIOTE B COOTBETCTBUU C
MpaBUJIAMH PEUEBOrO MOBENICHUSI.

8 kiacc

TemnoBble ABJICHUS.

TenoBoe pacimupenue Ten. [Ipoueccs! maBineHus 1 OTBEpAEBaHUs, UCIAPEHUS U

KoHAeHcauuu. Teronepenaya. BiaxHocTh Bo3yxa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HaGnronenue TasHus JbAa B BOJE.

2. CKOpOCTh UCTIAPEHUS PA3THYHBIX KUIKOCTEH.

3. TerutoBble NBUTATEIH OYAYIIETO.
Jlabopamopnule pabomul (¢ HCNOJIb30BaHUEM 000pyaoBaHus «Touka pocra»)

1. I3MeHeHus [UIMHBI TeJla IpY HarpeBaHUU M OXJIaKIEHUU.

2. OTiMBKa napaduHOBOTO COJITATHKA.

3. HaOmroieHue 3a IUIaBJIEHUEM JIbIA

4. OT 4ero 3aBUCUT CKOPOCTh UCIIAPEHUS KUAKOCTH?

5. HabGnroeHre TeIuIonpoBOJHOCTH BOJBI M BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO008 OesIMENbHOCIU:

CamMocTosTeNnbHO (OPMYNHUPYIOT TMO3HABATENbHYIO 3a7ady. YMEIT C TOMOIIBI0 BOIMPOCOB JOOLIBATH
HEIOCTAIOIIyl0 WHpopMammo. Vcrmonp30BaHne W3MEPUTENBHBIX MPUOOpoB. BrImomHeHne m1abopaTOpHBIX H
MpaKTHIeCKuX paboT. [{marHocTHKa M yCcTpaHeHHWE HEHCIIpaBHOCTEeHW NpuOopoB. BricTpanBanme rumores Ha
OCHOBaHMH UMEIOIIMXCS JaHHBIX. KOHCTpyrpoBaHue U MOAETUPOBAHHE.

BrmonHerne 3amaHuii IO yCOBEPIICHCTBOBAHUIO NPHOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB ONBITOB.
PazpaboTka u mpoBepKka METOAWKH AKCIIEPUMEHTANBEHON padoThl. PaboTa B ManbIx Tpynmax. AHAIU3UPYIOT,
BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pelieHue, AeicTBUs. [IpeacraBieHne pe3ynbTaToOB MapHOW, TPYMIOBOM
JIESTeNbHOCTH. YYacTue B JUajlore B COOTBETCTBUM C IPaBUIIaMU PEYEBOI0 MOBEACHUS.

DJIeKTpUYeCKHe SIBJICHHS.

Muxkpomup. Mogenun artoma, cyumiectBoBaBmive [0 Hauana XIX. Mctopus OTKpeITUS U JIE€HCTBUS
raJIbBaHUYECKOTO 3JieMeHTa. Mcropus co3fanus anekTpodopHor MamuHbl. OnbIT Bonbra. DieKTprdyecKuii
TOK B JJICKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopynoanus «Touka pocta)

1. Monenn aTOMOB.

2. 'anpBaHMYECKUE BJIEMEHTHI.

3. Pabora 3:1eKTpohOpHOM MaIIHHEI.

4. Oneitel Bosbra u I'anbBany.

Jlabopamopuwie pabomuwi:

1. Co3anue TanbBaHHYECKUX IEMEHTOB U3 MOAPYUHBIX CPEICTB.

2. DNEKTPUYECKHIA TOK B XKHUIKOCTSIX.

Xapaxmepucmuka OCHOBHBIX BUIOB A€ATEIbHOCTHU:

YpaBnsioT CBOeH TI03HABATENBHOWM W y4eOHOW JEATENBHOCTBIO TIOCPEIICTBOM TMOCTAHOBKH ILIENEH,
TJIAaHUPOBAHUS, KOHTPOJISl, KOPPEKIIMH CBOMX ACUCTBUM M OIICHKM YCHEIIHOCTH ycBOeHHs. CpaBHUBAIOT
CHoco0 ¥ pe3yibTaT CBOMX JACHCTBUH C 00pa3IoM - JHCTOM COIpoBOXIeHHs. OOHAPYKUBAIOT OTKIOHCHUS.
OOIyMBIBAIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJb W B3aMMOKOHTPOJb. Vlcronb3oBaHME
M3MEPUTETBHBIX PHOOPOB. BrinonHeHwe 1ab0paTOPHBIX U MIPAKTHYECKUX paboT. J{narHoCTHKa U yCTpaHCHUE
HEHCIpaBHOCTEH MPpHOOPOB. BricTpanBaHue TUIIOTE3 HA OCHOBAaHUH MMEIOIINXCS MTaHHBIX. KoHCTpynpoBaHue
U MOJIeNIUPOBaHUE.

DJIEeKTPOMATrHUTHbIE SIBJIEHUS.
MarnutHoe Tmoje B BemlecTBe. MarHuTHas ~—aHoManmus. MarHuTHele Oypu.  PasHoBHMmHOCTH
AJIEKTPOU3MEPHUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOIBUTATEIICH.
Hemoncmpayuu (¢ ucnoJib3oBaHuem odopynoBanus «Touka pocray):
1. HarnsaHocTh noBeeH!s BELIECTB B MAarHUTHOM TIOJIE.
2. [Ipe3eHTanuy 0 MATHUTHOM I10JI€ 3€MJIM M O MATHUTHBIX OYpsX.
3. leMoHCTpaIys pa3HOBUIHOCTEH AJICKTPOU3MEPHUTENBHBIX IPUOOPOB.



4. HarnsigHOCTH Pa3HOBUIHOCTEH 3JIEKTPOIBUTATEINEH.

Jlabopamopuvie pabomsi: 1. ViccaenoBanue pa3InIHbIX JIEKTPOU3MEPUTEILHBIX IPHOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8U008 OeAMeNTbHOCTIU.

YHpaBisiOT CBOEH IMO3HABAaTENbHOW W Y4YeOHOW JCSATEIBHOCTHIO ITOCPEJCTBOM TIOCTAHOBKH IIeleH,
TUTAHUPOBaHUS, KOHTPOJIS, KOPPEKIMH CBOMX JEHCTBHH M OIICHKH YCHEIIHOCTH ycBOeHHUs. CpaBHHBAIOT
CIOCO0 M pe3ynbTaT CBOMX AEHCTBUI ¢ 00pas3loM - JHCTOM CONpOBOXJIeHUA. OOHApyKMBAIOT OTKIOHEHUS.
OO01yMBIBAIOT IPUYKHBI OTKIIOHEHUH. OCYIECTBISAIOT CAMOKOHTPOJIb U B3AUMOKOHTPOJIb.

OnTuyeckue siBJEHUS.

HcrouHuku cBera: TeIUIOBBIE, JIIOMUHECIIEHTHBIC, MCKYCCTBEHHBIC. 3roTOBIEHHE Kamephl - 0OCKypa U
HCCIIe/IOBaHUE M300pKEHHS C IMOMOIIbI0 MOJeIM. MHOTOKpaTHOe M300paKeHHE MpenMeTa B HECKOJIbKUX
TUTIOCKUX 3epKajiaX. M3roToBHTH IEPHCKON W C €ro IOMOIIbI0 MpoBecTH HaOmoneHus. [IpakThueckoe
WCIIOJIb30BAHUE BOTHYTBHIX 3€pKajl. 3pUTENbHbIE HIUIIO3UH, MOPOXKIAeMble MPEIOMIIEHHEM CBeTa. Mupaxi.
Pa3BuTHe BOJIOKOHHOM ONTHKH. M croIb30BaHNe 3aKOHOB CBETA B TEXHHUKE.

Jlemoncmpayuu(c ucrnonn3oBanueM odopynosanus «Touka pocra»)

1. Pa3nuuHpIe HCTOYHUKH CBETA.

2. N3o0paskeHune npeaMeTa B HECKOJIBKHX INIOCKHX 3epKajax.

3. N3o0paskeHne B BOTHYTBIX 3epKaiax.

4. Mcrionp30BaHUE BOJOKOHHOM OITHKH.

5. YcrpolictBo (hoToanmaparoB, KHHOMPOEKTOPOB, KAIEHIOCKOTIOB.

Jlabopamopuwvie pabomuwi:

1. UsroroBiienue kamepsl - 00CKypa U HccieloBaHne U300payKeHHs ¢ TTIOMOILIBIO MOJISIH.

2. [IpakTHueckoe MpUMEHEeHHE TUIOCKUX 3epKall.

3. IIpakTryeckoe UCTIOIh30BAHNE BOTHYTHIX 3EPKA.

4. V3roToBJIeHNE TIEPUCKOIIA ¥ HAOIIOJCHHS C TIOMOIILIO MOJICITH.

Xapaxmepucmuka 0CHOBHbIX 8U008 OeAMeNTbHOCTIU.

YHpaBisioT CBOEH TO3HABATENbHOW W Y4eOHOW JESITEIbHOCTHIO ITOCPEJCTBOM TIOCTAHOBKH IIelieH,
TJIAHUPOBAHUS, KOHTPOJS, KOPPEKIWHA CBOWX ACUCTBHNA WM OIEHKH YCIEITHOCTH YCBOCHHWS. Bwimemsror u
(hopMyITUPYIOT MO3HABATENBHYIO I11€7b. BBIIENAIOT KOMMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHBIC
cnoBamu. [IpMHMMAIOT MO3HABATENILHYIO IIEJIb W COXPAHSIOT €€ TPH BBINOJHEHUH YYEOHBIX JCHCTBUIL.
OC03HAaT CBOM JeHCTBUA. IMEIOT HaBBIKH KOHCTPYKTUBHOTO OOIICHHSI B MAJIBIX TPYIIIax.

Yenosek u npupoaa

ABTOMaTHKa B Hamied >Ku3HH. [IpuMepsl HCHONB30BaHHS aBTOMATHYECKHX YCTPOWCTB B Hayke, Ha
Mpou3BOJICTBE U B ObITy. CpencTBa cBsizu. Panmno u TeneBujeHHE. ANBTEPHATUBHBICE UCTOYHUKH SHEPTHH.
Bunsr snextpocranimii. HeoOxoauMocTh 3KOHOMHM NPUPOIHBIX PECYPCOB U HCIIOJIB30BAHHS, HOBBIX
9KOJIOTHYHBIX U 0€30MacHBIX TeXHoJoTHi. Hayka n 6e30nmacHOCTb JroIeH.

Jlemoncmpayuu: 1. hoToMaTepHabl U CIAKIBI IO TEME.

Jlabopamopusvie pabomwi: 1.VI3yueHne qeicTBUI CPEACTB CBA3HU, PO U TEICBUACHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMeNbHOCU:

CaMocTOsATeTbHO (OPMYTUPYIOT IMO3HABATENBHYIO 3amady. YMEIOT (WM pPa3BHUBAIOT) CIOCOOHOCTH C
MTOMOIIIBIO BOIIPOCOB AOOBIBATH HEJOCTAIOIIYIO HH(POPMAITHIO.

9 kJaacc

Kunemarunka
CrocoObl  omucaHusl MexaHW4yeckoro JBwkeHus. Cucrema orcdera. [IpsMmosuHelHOe JBWXEHUE.
IIpsiMonHEHOE pPaBHOMEPHOE JBMKCHHE MO IUIOCKOCTH. [lepemelieHre W CKOpOCTh MPH PaBHOMEPHOM
MIPSIMOJIMHEHHOM JIBMKEHUH T10 TIOCKOCTH. OTHOCUTENBHOCTE JBIbKEHUs. CroxeHue BrxeHui. [IpuHImmn
HE3aBUCUMOCTH JBWKeHHH. KpuBonmHeiiHoe nBukeHue. J[BMKeHue Tena, OpOIIEHHOrO TOJ YIJOM K
ropu3oHTy. PaBHOMEpHOE ABIDKEHHE 10 OKPYXHOCTH. YTJoBas cKOpocTh. Ilepnon m dacTora BpalieHUs.
CxopocTh
Y YCKOpPEHUE TIPU PAaBHOMEPHOM JIBIDKEHUH TI0 OKPY>KHOCTH.
Jlabopamopnule pabomul(c ucnosib3oBanueM obopyaosanust «Touka pocray):

1. HW3yueHue nBMKEHUS CBOOOTHO MAJAIOLIETO Tea.

2. H3ydeHue ABWKCHUS 11O OKPYKHOCTH.
IpumepHoie memvbl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:



1. OmnpexneneHue CKOPOCTH PAaBHOMEPHOTO IBIDKEHMS INIPH HCIIOJIB30BAHUHM TpeHaXxkepa «OeroBas

TOPOXKKay.

2. Hcropuueckass peKOHCTPYKIHS ONBITOB [‘amwiiess MO ONpeNeNeHnuIo YCKOPeHHs CBOOOIHOTO

MaieHus TeJl.

3. [punHNmMIBE pabOTH MPHUOOPOB IS U3MEPEHUS CKOPOCTEH M YCKOPCHHIA.

4. TlpumeHeHne cBOOOIHOTO NaJeHUS ISl U3MEPEHHS PEaKIUH YeJIOBEKa.

5. Pacuer TpaekTopuu ABIKEHUS IepcoHaxel pacckas3oB P.Pacmo.
Xapaxmepucmuka 0CHOBHBIX 81008 desimenbHOCmY: 9TeHne U 00CY)KICHHEe TeKCTa cTaTeil HHTepHET-CailToB,
o0Cy’K/IleHHe JTOKJIaJ0B M Ipe3eHTalWil, COCTaBIEHHE M pelleHHe 3a/1ad, oOCy)XIeHHe CIOCcO0O0B peIIeHUs
(moxaroroska k OI'D mo ¢usmke).

JAnnamuka
MNuepuuanbhble cuctembl otcueta. Cuna. 3akonsl HetoToHa. J[BrKeHHe Tena Mo JeiicTBUeM HECKOIbKUX CHIL.
[IBIDKCHHE CHCTEMBI CBSI3aHHBIX Tel. JlMHAMHMKa pPaBHOMEPHOTO JABIDKEHHS MaTepHabHOM TOYKH IO
okpyxHoctr. Kiaccel cui. 3aKk0H BCEMHPHOTO TATOTEHUs. JIBUkKeHHe riaHeT. VICKycCTBEHHBIE CITyTHHKH.
Conneunas cucteMa. Mcropus pasButus npezacrasienuid o Beenennoii. CtpoeHue u 3Bomonus BeeaeHHOM.
Jla6opamopnule pabomui(c ucnoib3oBanueM obopynosanus «Touka pocray):

1. U3mepeHne Macchl Tea ¢ HCIOIb30BaHHEM BEKTOPHOTO Pa3IOKECHHUS CHNEI.

2. W3ydveHue KMHEMATHKH W IUHAMHUKH PABHOYCKOPCHHOIO JBW)KEHHs (Ha TpUMEpe MAallUHEI

ATByH2).

3. H3ydeHue TpeHUs CKOIHKCHHUS.
IIpumepHuie memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. Hcropuueckas peKOHCTPYKIMs onbITOB KynoHa 1 AMOHTOHA TIO OINpPEIEICHUIO BETUYUHBI CHIIBI

TPEHUS CKOIBKEHUSL.

2. IlepBble HCKYCCTBEHHBIC CITyTHHKH 3E€MITH.

3. Kak ommmuarorcst MexaHH4YECKHE MPOLIECCHl Ha 3eMIIe OT MEXaHHYECKUX IIPOIIECCOB B KOcMoce?

4, Tena Conaeunol cucteMbl. OTKPBITHS Ha KOHYHKE TIepa.
Xapaxmepucmuka 0CHOBHBIX 61008 desimenbHOCH: ITeHRe U 00CY)KICHHEe TeKCTa CTaTeil MHTepHET-CalToB,
o0CyXJeHHEe JOKIAJ0B M MPE3CHTAIMH, COCTABICHUE M pEILIeHHE 3371a4, OOCYKICHHE CIOCOOOB PEIICHHS
(moaroroBka k OI'D mo pusmke).

Hmnyabe. 3aKoH cOXpaHeHUs1 UMITYJIbCa
Wmnynec. VI3MeHeHne nMITysibca MaTepuanbHoi Touky. CucreMa Tell. 3aKOH COXpaHEHHUs UMITYJIbCa.
IIpumepHuvle memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. PeaxTHBHOE IBHXXEHHE B TIPUPOJIE.

2. PaccnenoBanue JITII ¢ moMoIbsio 3aKk0Ha COXPAHEHUS] HIMITYJIBCA.
Xapaxmepucmuka 0CHOBHBIX 81008 desimenbHOCHU: ITeHHE U 00CYKICHHE TeKCTa CTaTeil HHTepHET-CalToB,
o0Cy)XIIeHHEe JOKITAJ0OB W TPE3CHTAINH, COCTABICHHUE M PEIICHHE 33/ad, OOCYKICHHE CIOCOOOB PEIICHHS
(moarotoBka k OI'D no ¢usuke).

CraTuka
PaBHoBecue Tena. MOMEHT cuilbl. Y CIIOBUsI paBHOBECUS TBEPAOTo Tena. IIpocThie MEXaHU3MBI.
Jla6opamopnule pabomui(c ucnosib3oBanueM odopynosanusi «Touka pocray):
Omnpenernenre IEHTPOB MacC Pa3IMYHBIX Tell (TPH C1Ioco0a).
IIpumepHvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. TlpuMeHEHHE IPOCTHIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3EMJISTHKH 10 Hebockpeoda.

2. HccnenoBanue KOHCTPYKIIMH BEJIOCHITENA.
Xapaxmepucmuka 0CHOBHBIX 81008 desimeNbHOCm: 9TeHnEe U 00CYKICHHEe TeKCTa cTaTeil MHTepHET-CaifToB,
o0CyXJIeHHE JOKITAJ0B M MPE3CHTAINH, COCTABICHHE M pEUICHHE 337a4, OOCY)KICHHE CHOCOOOB PEIICHHS
(moarotoBka k OI'D mo usuke).

Mexannyeckue KoJe0aHUsI U BOJIHBI
Mexanmyeckue xoiebanus. [IpeoOpa3oBanre SHEPTHH IPH MEXAHHYECKUX KOJeOaHUsIX. MaTeMaTHIeCKUU U
NpYKUHHBIA MasTHHKH. CBOOOIHBIC, 3aTyXarollie M BBIHYXICHHbIC KoneOanus. Pesonanc. Mexanndeckue
BOJIHBL. J[JTMHA ¥ CKOPOCTH BOJTHBIL. 3BYK.
Jla6opamopnule pabomul(c ucnosib3oBanueM obopynosanusi «Touka pocrar):
Wzyuenne xoneOaHU HUTSIHOTO MasITHUKA.
IpumepHoie memvbl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:
1. CrpyHHBIE My3bIKQJIbHbIC HHCTPYMEHTBHI.



2. KonebarenbHple CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxmepucmuka 0OCHOBHbIX U008 OesimelbHOCHU. YTeHne U 00CYX/ICHUE TeKCTa CTaTell MHTEPHET-CailToB,
o0Cy’K/IeHHe JIOKJIaJ0B M Ipe3eHTalril, COCTaBIEHHE M pelleHHe 3a/1ad, oOCy)XKIeHHe CIOCcO0O0B peIIeHUs
(moarotorka k OI'D mo usuke).

DJIEKTPOMATrHUTHBIE KOJIEOAHUS U BOJIHBI
Ilepemennslii anexkrpudeckuil Tok. KonebarenbHslil KOHTYp. BreIHyXeHHbIE U cBOOOAHBIE DM KoneOaHuUs.
OM BOJIHBI U UX CBOMCTBA.
IIpumepHule memul NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
ITpuHIMIIEL PAAUOCBSI3U U TEJIEBUACHHUSL.

2. Bmusaue DM u3inydeHuil Ha KUBbIC OPTaHU3MBI.

3. UBrororieHne yCTAaHOBKH JJIsi IEMOHCTPAIIMHU ONBITOB 110 DOMU.

4. DnexrpomarHutHoe uznydenue CBY-neun.

5. Hcropudeckas peKOHCTPYKIIHS OTBITOB AmIepa.
Xapaxmepucmuka 0CHOBHBIX 81008 desimenbHOCH: ITeHne U 00CY)KICHHEe TeKCTa cTaTeil HHTepHEeT-CallToB,
00CyXJIeHHEe JOKIAJ0B U IPE3EHTAIMH, COCTABICHUE M PELICHHE 331ad, OOCYXKJICHHE CIOCOOOB pPEIICHUS
(moaroroska k OI'D o usuke).

Onruka
Hctounuku cBera. JleHcTBUSA cBeTa. 3aKOH IMPSIMOJMHEHHOIO PAaCHpPOCTPAHEHUS CBETA. 3aKOH OTPAaXKECHUS
cgeta. [locTpoenne m300paskeHNit B IDIOCKOM 3epKalie. 3aKOH IPEIOMIICHHSI CBeTa Ha TUIOCKOH TpaHUIle JBYX
OIHOPOJHBIX Mpo3pauHbIX cpex. IIpenomnenue cBera B npusMe. Jucnepcus cBera. SIBieHUE IOJIHOIO
BHyTpeHHero otpaxkeHus. JIuusbl. Tonkue mmH3bl. IlocTpoeHue wu300paskeHUI, CO37aBaeMbIX TOHKHUMHU
nuH3aMu. ['1a3 u 3penue. OnTideckre TpuoopHL.
Jla6opamopnule pabomui(c ucnoib3oBanueM obopynosanusi «Touka pocray):

1. DOxcnepuMeHTalbHAas MPOBEPKA 3aKOHA OTPAXKEHHUS CBETA.

2. H3mepeHue mokas3aTels MpeIOMICHHS BOIBL.

3. Usmepenue HhoKycHOTO paccTOSTHHS COOUPAIOIICH JTHH3HI.
IIpumepHuie memul NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Hcropus uccieoBaHus CBETOBBIX SBJICHUN.

2. Hcropuueckas peKOHCTPYKIHUS Tesieckomna [ ases.

3. MsroroBieHue KaJleiI0CKOIIA.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimeNbHOCMU: YTeHHE U 00CYXICHUEe TeKCTa cTaTeil MHTepHEeT-CaifToB,
o0Cy)XIIeHHEe JOKITAJ0B W TPE3CHTAINH, COCTABICHHE M PEIICHHE 33/1ad, OOCYKICHHE CIOCOOOB PEIICHHS
(noarotoBka k OI'D no ¢usuke).

®du3uKka aTOMa U aTOMHOI'0 siAPa
Crpoenue aroma. [lornomienue u ucnyckanue cBeta aromamu. OnTuueckue crekTpsl. OnbiThl Pesepdopra.
IInanerapuas mozens aroma. CTpoeHHE aTOMHOIO spa. 3apsioBO€ M MaccoBO€ 4ucia. SnepHble CUIbL.
OHeprus CBsS3W aTOMHBIX sAep. 3aKOH pamuoOaKTHBHOro pacmana. Anbgpa- u Oera-pacmagsl. [Ipasmima
cMmenieHus. SnepHsle peakuuu. [leneHne u cunTes saep. SaepHas sHepretuka. Merounuku sneprun CoHIa U
3Be3]. Peructpanus snepHbIX H3nyueHHd. BiusHue paguoakTHBHBIX HM3JIy4EHHH Ha >KUBbIE OpPraHU3MBI.
Jozumerpust. DKOIOTHIECKUE TPOOIEMEI SIACPHOM YHEPTETHKH.
IIpumepHvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. MUcropus u3ydeHus aToma.

2. MWamepenue KIIJ] comHeuHol OGarapen.

3. HeBuaumeple u3myueHust B CIIEKTPE HArPETHIX Tedl.
Xapaxmepucmuka 0CHOBHBIX 81008 desimeNbHOCm: 9TeHNEe 1 00CYXICHHE TeKCTa cTaTeil MHTepHET-CaifToB,
00CY)XKIICHHE JOKITAIOB W TPE3CHTAIMH, COCTAaBICHHE M PEUICHUE 3a1ad, OOCYKICHHE CIIOCOOOB pPEIICHHS
(moarotoBka k OI'D mo usuke).

®opMbl OpraHu3alu 00pa3oBaTe/bHOI0 Npolecca:

- TpyIIoBasd;

- HHIWBUTyallbHAS;

- (hpoHTANBHASL.

Benymme TexHosnornu:

Hcrone3yroTest 37IeMEHTHI CICAYIOMNX TEXHOJOTH: MPOeKTHast, IpoOIeMHOro 00ydeHuns, HHHOPMALIHOHHO-
KOMMYHUKAI[HOHHASI, KPUTHIECKOTO MBIIIJICHUS, TPOOIEMHOT0 THAJIOTa, HTPOBAs.



OcHOBHbIE MeTO/IbI PA0OTHI HA YpOKe:

Benymumu MeTogaMu 00ydeHUS SBISIOTCS: YaCTHIHO-ITIONCKOBOM, METO MaTeMaTHYECKOTO MOICIHPOBAHNS,
AKCHOMAaTHYeCKHH METOI.

®opMBbI KOHTPOJISI:

Tak Kak 3TOT Kypc SIBISIETCS TOMOTHUTEIFHBIM, TO OTMETKA B OayltaX He CTABHUTCSL.

VYuamuiicss y4uTcsl OLEHMBAaTh ce0st W JPYrMX caM, YTO MO3BOJSET Pa3BUBATh YMEHHS CaMOaHalN3a U
CIOCOOCTBYeT pPa3BUTHIO CaMOCTOSATENBHOCTH, KaK CBOMCTBY JIMYHOCTH YydJamerocs. BersiBieHne
MPOMEXYTOUYHBIX M KOHEYHBIX pPEe3yJbTaTOB YYAIIMXCS NPOUCXOOUT Yepe3 NMPAKTUIECKYIO IESTEIbHOCTD;
3a4eTHbIC PaOOTHI:

* TeMaTHyeckas MOoAOOpKa 3ajay pa3IMYHOTO YPOBHS CJIOXKHOCTH C NPEJICTABJICHHEM pasHBIX METO/OB
pelleHrss B BHUJE TEKCTOBOIO JOKYMEHTA, pe3eHTaluuu, G- aHUMAalu|, BUAEOPOIHKA Wi Web -
cTpaHMIbI (caiiTa)

* BBICTAaBKa IIPOEKTOB, ITPE3eHTalNi;

* IEMOHCTpANUs IKCIIEPUMEHTa, KAaYeCTBEHHOM 3a/1a4i ¢ Ka9eCTBEHHBIM (YCTHBIM U B BUJE IPUIOKEHHS, B
TOM 4HCJe, Mpe3eHTAIlel) OMMCaHHEeM IIpoIecca Ha 3aHATHH, (ecTHUBANC DKCIIEPUMEHTOB; (pr3ndeckue
OJIMMITHA/IBL.

KajiennapHo-TeMaTn4eckoe MJIAHHPOBaHUe 7 KJIace

No | Jlata Tema 3anaTus Hcnoab3oBanue MpUMEYaHue
/Tl | IPOBEICHUS 000py10BaHMS LIEHTPA
[linan | ®akr €CTECTBCHHOHAYYHOH U
TEXHOJIOTHYeCKOi
HaNpaBJIeHHOCTEH

«Touka pocra»

1. BBenenue (14)

08.09 BBomnoe 3amstme. llemn wu | KommbroTepHoe
3aaun Kypca. Texnuka | obopyaoBaHue
1 0€301acHOCTH.
2. Poaib DkciepuMeHTa B sKM3HU YesaoBeka (34)
15.09 Cucrema eMHUIL, IOHATHE O KommnbsrorepHoe
TIPSIMBIX u KOCBEHHBIX | 000pyI0OBaHUE
2 W3MEpPEHUSIX
22.09 OuU3NUECKHUI SKCTIEPUMEHT. Ob6opynoBanue TUTSt
Bungl bu3nYeCcKOro | I1eMOHCTpaIuit
IKCIIEPUMEHTA.
[TorpemHocTh HU3MEpEeHHUsI.
Bunnt
MOTPENIHOCTEN U3MEpEeHHUSI.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
29.09 JlaboparopHas paboTa OobopynoBaHue IS

«3mepenne ooObeMa TBepAOro | 1abopaTopHbIX  paboT U
tena». [IpaBuna opopmieHuss | y4eHUUYECKUX OIBITOB

4 J1a00paTopHOil paboTHI.
3. Mexanuka (84)
06.10 PaBHOMepHOE u | OGopynoBanue st
HEpaBHOMEPHOE nabopaTopHbIX paboT W
5 JIBHJKCHHSL. YUYEHUYECKUX OINBITOB (Ha
13.10 I'papuueckoe npeacrapiaenue | 6ase komuiekTos Uit OI'D)
6 IIBIKEHUS.

7 20.10 Pemenue rpadguueckux 3amad,




pacder IyTH M  CPEIHEH
CKOPOCTH

HEPAaBHOMEPHOTO JBH)KCHUS.

27.10

[Tonsitue UHEPLHH u
MHEPTHOCTH.
IlenTpobexxHas cuia..

10.11

Cwia ynpyrocTtu, cujia TpeHUst

10

17.11

JlaboparopHnas pabota
«/ccnenoBanne 3aBUCHMOCTH
CHJIBI VIIPYTOCTH,
BO3HHUKAIOIIEH B
MPYXKUHE, oT
nedopmanuu
IPYKUHBD.

CTCIICHU

11

24.11

JlaGopaTtopHnas pabota
«Onpenenenue kodddummenrta
TPEHUS Ha TPUOOMETPE.

ObopynoBanue is

7a00paTOpHBIX  paboT U
YUYEHUYECKUX OINBITOB (Ha
6a3e koMruiekToB 1151 OI'D)

12

01.12

JlaGopartopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPCHUSA OT CHUJIbL
HOPMAJILHOTO JIABJICHHS.

O6opynoBanue st
7a00paTOpHBIX  paboT U
YYCHUYCCKUX ONBITOB

4. 'mapocraTuka (124)

08.12 IImoTHOCTE. 3amaua  uaps | OGopynoBaHue IS
13 I'epona JIEMOHCTpAIIHHA
15.12 Pemenne 3aga4 noBBINIEHHOM
CII0KHOCTH Ha pacuer
IJIOTHOCTH
14 BCILIECTBA.
22.12 Pemenue 3amay MOBBIIIEHHOM Ob6opynoBanue IS
15 CJI0HOCTHU JIEMOHCTpalui
29.12 JlaBneHue SKUAKOCTH W Trasa.
3akoH
16 ITackans
17 | 12.01 CooOmiaronuecs CoCyapl.
19.01 JlaboparopHas paboTa ObopynoBanue IS
«3roroBienne Mozenu | mabopaTopHbIX  paboT U
18 dboHTaHA» YUYEHUYECKUX OINBITOB (Ha
26.01 JlaGoparopHas paboTa 6a3e komrmiekToB it OI'D
«3roToBiacHNE MOJCIH
19 ¢doHTaHa»
02.02 3akon [lackais. /laBnenue B
JKUJKOCTSX M ra3ax.
['unpaBnuyecKkue MamiuHBbI.
20 CooOmaronmecs COCY/Ibl.
09.02 BrrtankuBaromias cuna. 3akoH | OGopynoBaHue IS
21 Apxumena. JIEMOHCTpAaIHi
16.02 JlaGoparopHas pabota O6opynoBanue ams
«BrrsicHeHue yCIIOBHSI | JIAOOPAaTOPHBIX  pabOT H
[JIaBaHUs YUEHUYECKUX OMBITOB
22 TEN.




24.02 brnok 3ama4 Ha 3akoH [lackansa, | OGopynoBanue IS
23 3aKOH Apxumena. JIEMOHCTpAITHi
01.03 biok 3amau na 3akon Ilackans,
24 3aKOH Apxumena.
5. Cratuka (104)
25 | 15.03 bnok. Peryar. Ob6opynoBanue JUIs
22.03 PaBHOBecHe  TBEpABIX  Tell. | JIEMOHCTpALMWid
MomeHT cunbl.lIpaBuno
26 MOMEHTOB.
05.04 Llentp TsokecTd. | O6opynoBanue ISt
HccnenoBanue pa3IMYHbBIX | JEMOHCTPALUH
27 MEXaAHUYECKUX CUCTEM
12.04 KomOunupoBanHele 3a1a4u,
UCTIONB3Ys YCIIOBHUS
28 paBHOBECHS.
19.04 KoMmOuHMpOBaHHEIE 3a1a9H,
UCTIOJNB3YS YCIIOBUS
29 paBHOBECHS
26.04 JlaboparopHuas pabota ObopynoBanue Is
«M3rororiienue pabotarmeii | 1adopaTopHbIX  paboOT U
CHUCTEMBI OJIOKOB». | yYUEHUYECKUX OIBITOB (Ha
Odopmnenue 6a3e komruiekToB 151 OI'D
30 paboTHI.
03.05 Pabora HaJl MIPOCKTOM
«bokm».
JlaGoparopHas paboTa
«M3roroBnenune padboTaromiei
31 CUCTEMBI OJIOKOBY.
10.05 JlaGopatopHas paboTa O6opynoBanue as
«M3rotoBnenue paborarouieit | mabopaTopHbXx paboT U
32 CUCTEMBI OJIOKOBY. YYEHHUECKUX OIBITOB
33 | 17.05 Odopmiienne paboTHI. KommbroTepHoe
34 | 24.05 3ammra npoeKToB. obopynoBanue
KanennapHo-temaTuyeckoe njiaHupoBanue 8 Kiace
Ne | Jlata Tema 3ansaTust Hcnonb3oBanue NIpUMEYaHue
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | dakr HeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HAINPABJICHHOCTEH

«Touka pocra»

1. BBenenue (14)

BBognoe 3anmstue. llenm u | KomnberotepHoe
3agauu Kypca. Texnuka | o6opynoBaHue
0€e30IMacHOCTH.




2. TenioBble siByenus (12 v)

Pa3znoobpaszue terioBbix | KommerorepHoe
sBiieHuid. TeroBoe pacmupenue | o0opymaoBaHue
2 TeJ.
JlaboparopHast pabota ObopynoBanue is
«I3MeHeHust UTHHBI Tela Ipu 1abopaTopHbIX paboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUYIECKUX
3 OTIBITOB
Tennonepenauya Habmonenue O6opynoBanne  JIst
TETUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3/IyXa.
JlaboparopHast pabota ObopynoBanue s
«3mepenue ynenbHOU 1abopaTopHbIX paboT
TETUIOEMKOCTH Pa3IUIHBIX u YUEHUICCKUX
5 BELLECTBY. onpiToB  (Ha  0aze
[InaBieHne U OTBEPAEBAHUE. KOMILIEKTOB Ju1st OI'D
JlaGopaTopHas pabora «OTirBKa
6 napa@uHOBOTO COJJTATHKA
JlaboparopHas pabota ObopynoBanue s
«Habmronenue 3a riaBieHHEM nmabopaTOpHBIX padoT
TbAa» u YUEHUYECKUX
7 OIBITOB
Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanne  Jist
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
Pemenne onuMmnuaaHeIx 3a1a4 ObopynoBanue ISt
9 Ha pacy€T TEIUIOBBIX MTPOIIECCOB JIEMOHCTpAIUI
10 JlaGopatopus KpucTaiorpaguu.
Hcnapenue u KoHAEHCAIHS. ObopynoBanue ISt
11 JIEMOHCTpAIUI
CocraB aTmMocdepsl, OO6opynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAIIHHA
HEHACBIIICHHBIX MTapOB B
12 HACHIIICHHBIE.
Bnaxnocts Bo3zayxa Ha pasHbix | OO6opynoBanue Ui
13 KOHTHHEHTAX JIEMOHCTPAIIHIA
3. daexkTpudeckue sBjaeHus (84)
Muxkpomup. Mozenu atoma, ObopynoBanue ISt
14 CylecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
HcTopust OTKpBITHS U JEHCTBUS KommerotepHoe
15 rajJbBAaHUYECKOTO JIEMEHTA obopynoBaHue
Uctopus CO3aHUS
351eKTpohopHOH
16 MaIIuHbI
OneiTel Bonbpra. Onekrpuueckuii | KomnbsrorepHoe
17 TOK B DJICKTPOJIUTAX. 00opyoBaHue
Pemenne onmumnuanueix 3agad Ha | O6opynoBanue IS
18 3aKOHBI TOCTOSHHOI'O TOKA JIEMOHCTpAITIi
HaOronenne 3aBUCUMOCTH O6opynoBanne  Jist
19 COTMPOTHBIICHUS IPOBOJIHUKA OT | JIEMOHCTpaIuit




TEMIIepaTyphl.

JlaGopaTopHas pabota O6opynoBanue st
«OrmpeeneHue CTONMOCTH nabopaTopHBIX padoT
M3pacX0I0BaHHOI u YU4EHUYECKUX
ANEKTPOIHEPTHH ombiToB  (Ha  0Oase
10 MOIIHOCTH MOTpeOuTeNs U Mo | KomIuiekToB it OI'D
20 CUETUUKY»
Pemenue onumnuagHeix 3a1a4 O6opynoBanue ISt
21 HAa TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUHI
4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)
DNEeKTPOMArHUTHHIE SIBICHUS. O6opynoBanue It
DNEKTPOU3MEPUTEITbHBIE JIEMOHCTpAIIHHA
22 IpUOOPHI.
MarunuTHas anomanus. | OGopynoBanue s
MaruutHele JIEMOHCTpAIHi
23 Oypu
PaznoBugHOCTH
24 AJICKTPOJIBUTaTEIICH.
5. Ontuyeckue saBjeHus (74)
HcTounuku cBeTa: TEIIOBbIE, O6opynoBanue ISt
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHHA
MHuorokpatHoe n3o0paxeHue
IpeaIMeTa B HECKOJBKHX TUIOCKUX
26 3epKaJiax.
N3roToBUTH NEPUCKOII U C €r0 ObopynoBanue ISt
MTOMOIITBIO MIPOBECTH | AEMOHCTpAIAN
27 HaAOJIOICHUS
[IpakTHyeckoe UCIOIb30BAHNE O6opynoBanne  Jist
28 BOTHYTBIX 3€pKaJl JIEMOHCTpALMH
3puTenbHbIE WILTIO3UH, ObopynoBanue Uit
MOPO’K/IaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHiA
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOW ONTHKU
Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HaIlleH )KU3HHU . KommerotepHoe
33 Panuo u TeneBuaeHne o0opyioBaHue
AJNbTepHATUBHBIC HCTOUYHUKU
34 SHepruu. Buel s5ekTpocTaHnii
KanennapHo-TtemaTnueckoe njaHupoBaHue 9 kiacc
Ne | Jlata Tema 3ansaTus Hcnonb3oBanue NIpUMEYaHne
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | ®akr HeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPABJIECHHOCTEHl

«Touka pocra»




1. BBenenue (14)

BBonnoe 3anstue. llenu wu | KomnerotepHoe
3a/1a4u Kypca. Texnuka | o6opynoBaHue
1 0€30MacCHOCTH.
2. Kunematuka (7 4)
CrniocoOb1 onucanust Ob6opynoBanue s
2 MEXaHUYECKOTO JIBIKEHUS JIEMOHCTpAIH
[IpssMonMHENHOE paBHOMEPHOE Ob6opynoBanue s
JIBUKCHHE o IJIOCKOCTH? | IEMOHCTpaIHii
Cmotps
3 U3 KaKOW TOYKH HAOJII0IaTh
OTHOCHUTENHHOCTD JIBHIKEHUSI. Ob6opynoBanue s
4 CnoxeHue IBUKECHUI. JIEMOHCTpAIui
Jlabopamopusie pabomul: ObopynoBanue s
«M3ydenue MBUKEHUsI CBOOOTHO | J1a0OpaTOpHBIX padboT
najaroniero tena», «Mzydenue u YU4EHUYECKUX
3) JIBMKCHISI TEJIa 10 OKPY)KHOCTH» | OIBITOB
Kak u xyna nonerena sumneBas | OOopynoBanue Ui
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIHA
JBUKEHHSI TEJ U IIePCOHAKEH
pacckaszoB P.Pacm> 0
6 MioHxay3eHe
Hcropuyeckast peKOHCTpYKLUS O6opynoBanue Uit
OTIBITOB lanunes o | JeMoHcTparuii
OTIpeIeNIEHUIO0
7 YCKOpEHUS g.
Omnpenenennue CKOpOCTH O6opynoBanue Uit
PaBHOMEPHOTO JIBUKEHUS TPU JIEMOHCTpAIIHiA
HCIIOJIb30BaHUU TPEHaxepa
8 «OeroBast TOPOKKa.
3. Innamuxa (84)
Cuna Bonu, cuna yoexxaenus win | OGopynoBanue  uid
9 cuia - pu3ndeckas BenuyuHa? JIEMOHCTpAIIHA
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Macchl Tesna» 71a00paTOpHBIX paboT
JIBM>KEHME Tela Mod ASUCTBUEM Hu YYCHHUYICCKUX
11 HECKOJIBKUX CHJI ONBITOB
JIBukeHue cucTeMbl CBs3aHHbIX | OOopynoBanue  Juis
12 TE JIEMOHCTpAIII
Jlabopamopnvie ObopynoBanue s
pabomui: «3ydueHue TpeHHs | 1abopaTopHbIX padoT
CKOJIb>KEHUSDY u YUEHUYIECKUX
13 OTIBITOB
JuHamuka paBHOMepHoro | OGopynoBanue s
14 JIBUKSHHSI TI0 OKPY>KHOCTH JIEMOHCTpAIHA
Uctopus paszButus | O6opymnoBaHue s
MPEICTABICHUN JIEMOHCTpALUI
0 Bcenennori. ConneuHast
15 cucTeMa.
16 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue  JIst




IIepBbie UCKYCCTBEHHBIE | TEMOHCTpALUi
CIyTHUKH
3emun.
4. Umnyanc. 3aKoH coxpaHeHusi uMnyJibca (34)
17 Kak BBI 5IXTy Ha30BeTe... Kommnsroreproe
PeaktuBHOE JBHYKECHHE B | 0OopynoBanue
18 MIPUPOJIE.
Paccnenosanue JITII ¢ momompro | KomnerorepHoe
19 3aKOHA COXPaHEHUsS UMITYJIbCa 00opyoBaHue

5. CraTtuka (24)

Jlabopamopnas paboma:
«OrnpeseneHue HeHTPOB Macc

ObopynoBanue s
71a00paTOPHBIX padoT

pa3IUYHBIX TeJ (TpU criocoda)» u YYEHUYECKUX
20 OTIBITOB
[Ipumenenue npocteix | KomnerorepHoe
MEXaHH3MOB B CTPOUTENIBCTBE: OT | 000OpyI0BaHHE
3eMJISTHKH 10
21 HeOocKpeba
6. Mexanuyeckue Kojie0aHus1 M BOJHBI (34)
Bunet  mastHukoB  u ux | OOopynoBanue Ui
22 KOJIeOaHui JIEMOHCTpAINit
23 Uto nepenocut BosiHa?
KonebGarenbHble  cuCTeMbl B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIeOAHUS W BOJHBI (24)
DKcrnepuMeHTalIbHAs MTPOBEPKa KommerotepHoe
25 cBoicTB DM BOJIH. 00opyioBaHue
HccnenoBanue KommnbrotepHoe
AEKTPOMAarHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. OnTuka (44)
. U3roToBnenue moenu Komneroreproe
27 KaJIeWI0CKOIIA. o0opynoBaHue
DKcriepuMeHTalbHask TPoBepKa O6opynoBanne  Jist
28 3aKOHA OTPAXKEHHSI CBETA. JIEMOHCTpAIHA
Jlabopamopnas paboma: O6opynoBanwue st
«3mepenne moka3aTens 1abopaTopHBIX paboT
TIPETIOMIICHUST BOJIBI» " YICHUYCCKUX
29 ONBITOB
Kak ornnuatorcs mokazarenu O6opynoBanue ISt
30 MIPEJIOMJICHUS IBETHOTO CTEKJIA JIEMOHCTpPAIIHIA
9. ®du3uka aToMa U ATOMHOT0 siApa (44)
[Tornmomenne w  wucnyckanue | KomnerorepHoe
CBeTa obopynoBanue
31 atomamu. Ontudeckue crekTpel. | KomnerorepHoe
Usmepenne KIIJI conneuHoii | 000pynoBaHue
32 Oarapen
Bnusinue pagmoakTUBHBIX
M3ITy4eHUN Ha JKUBBIC OpPTaHU3MbI
33 CrniocoOBblI 3a1IUThI OT




| PagOAKTUBHBIX U3Iy4YECHUN
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