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HosicHuTeIbHAS 3aNIHCKA

Pabouas mporpamMma BHEYPOUYHOH JAEATENBHOCTH 1O ¢u3uke g 7 - 9 KIaccoB
COCTaBIIeHA Ha OCHOBE MIPUMEPHON IporpamMmbl 1o ¢usuke st 7 — 9 kinaccoB (Mo penakiuen
Kyznenona A.A.), M.: «IIpocBemienne», 2017 1 COOTBETCTBYET
- ®epnepanbnomy 3akony «O06 oOpazoBanuu B Poccuiickoit @enepauum» Ne273-O3 ot
29.12.2012 rona;
-OenepanbHoMy — 00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOTO  00miero  oOpas3oBaHwus,
YTBEPKAEHHOMY NpUKa3oM MuHucrepcrBa oOpazoBanus U Hayku PD Nel897 or 17.12.2010
roja;
-IIpuka3zy MunucrepcrBa obpazoBanus u Hayku P®D Nel577 ot 31.12.2015 r» O BHeceHuu
W3MeHeHUu B deaepanbHblii 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepcTBa oOpazoBaHus u Hayku PD» Nel897 ot 17.12.2010
rojia»
-O0pa3oBaTenbpHOM MporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHus;
-Yuebnomy miany OVY;
- [IpumepHO# Iporpamme 0CHOBHOTO 0011ero 0Opa3oBaHus 1o Gpu3nke (6a30BbIN YPOBEHB).

[Iporpamma paccunrana Ha 35 yacoB — 1 yac B Heaemnto B 7 kiacce, 35 yacoB — 1 yac B
Henemro B 8 kiracce, 34 gaca — 1 gac B Hegemo B 9 Kiracce.

Ilnanupyemble pe3yJibTaThl OCBOEHHSI IPOrPaAMMbI BHEYPOUHOI 1eATEIbHOCTH
«3aHuMaTenbHast PU3UKa» (C MCMOJIb30BaHHEM o0opyaoBanus «Touka pocra») B 7-9
KJiaccax

Peanuzarust mporpamMmel criocoOCTBYET JOCTHIKEHUIO CIICTYIONTUX Pe3yJIbTATOB:
JInyHOCTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCATHHBIX YUCOHBIX JEHCTBUMA yJalUXCS:

* y4eOHO-TIO3HABATEIbHBIM MHTEPEC K HOBOMY Y4YeOHOMY MaTepHually M Croco0aM pelIeHHs
HOBOM 3a7a4H;

* OpUEHTAllMs Ha MOHMMAaHHWE MPUYHH yCIeXa BO BHEYYEOHON NEATENbHOCTH, B TOM YHCIIE Ha
CaMOAaHaJIU3 U CaMOKOHTPOJIb pPe3yibTaTa, Ha aHAJIU3 COOTBETCTBHS PE3YJIbTaTOB TPEOOBaHUIM
KOHKPETHOU 3a/1auu;

* CIIOCOOHOCTDH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOM AeATEeIbHOCTH;
Obyuarowuiica noay4um 603MONCHOCHb O POPMUPOBAHUA:

* BHYTPEHHEH I[O3MIMU ILIKOJbHUKA Ha YPOBHE IOJOKUTEIBHOTO OTHOLIEHUS K IIKOJE,
MMOHUMAaHU HEOOXOJIMMOCTH YY€HUs, BHIPAKEHHOIO B MpeoliaaHuu y4eOHO-1103HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1I03HABATEIbHON MOTHUBALIUY YUCHHUS;

* YCTOWYMBOTO Y4eOHO-TI03HABATEILHOTO HHTEPEca K HOBBIM OOIIUM CIIOcO0aM pelieHus 3a1ay.
MertanpeameTHbie:

B cdepe peryisiTHBHBIX YHUBEpPCAIbHBIX YU€OHBIX IEHCTBUN yJaIIUXCS:

* IUIAHUPOBATh CBOU JCHCTBUS B COOTBETCTBUM C IMOCTABJIICHHOM 3aJlay€il U YCIOBUSMH €€
peanu3aluu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MPABUJIA B IUTAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHNS;

* OCYILECTBJIATh UTOTOBBIIM U MONIArOBbI KOHTPOJIb MO PE3YNbTATY;

* OLICHUBAaTh NPABWIBHOCTH BBIIIOJHEHHS JECWCTBHUS HA YPOBHE aJCKBATHOW PETPOCHEKTUBHOU
OIICHKH COOTBETCTBUS PE3YAbTATOB TPEOOBAHUSIM JaHHOU 33724 U 33Ja4HOI 00J1acTH;

* AJICKBAaTHO BOCIPUHUMATh NPEJIOKEHHUS U OLEHKY Yy4YuTeJell, TOBAapUUIEH, poaUTeNed H
JIPYTUX JIOJIEH;

* pa3nuyaTth Coco0 U pe3yabTaT AeHCTBUS.

Obyuarowuiics NOIYUUM 803MONCHOCb HAYYUMCA.

* B COTPY/IHUYECTBE C YUUTEIEM CTAaBUTh HOBBIC yUEOHBIE 3a1a4H;

* IPOSIBJIATH MMO3HABATEIbHYIO HHUITUATUBY B y4€OHOM COTPYIHHYECTBE;



* CaMOCTOSITEJIBHO AJI€KBAaTHO OLIEHUBATh IPABWJIBHOCTH BBINOJHEHUS JEUCTBHUSI U BHOCHUTH
HEOOXO/MMbIE KOPPEKTUBBI B HCIOJHEHHE KaKk IO XOAY €ro peaju3alid, TaKk U B KOHIIE
JNEUCTBUA.

B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

* OCYLIECTBIATh MOMCK HEOOXOIMMON MH(pOPMALUU Ui BBIOJHEHUS BHEYYEOHBIX 3aJaHUN C
HCII0JIb30BAHMEM Y4YeOHOM JUTEepaTypbl MU B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYasi AJIEKTPOHHbIE, LHU(POBHIE), KOHTPOJIUPYEMOM
npocTtpancTse MHTepHeTa;

* OCYIIECTBIJIATH 3amuch ((PUKcauio) BEIOOPOUHON MHPOPMALUU 00 OKPYKAIOUIEeM MHPE U O
cebe caMoM, B TOM YHCIIE ¢ moMoIIbpio nHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHUS, IPOEKTHI B YCTHOM U MUCbMEHHOU (popme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALINIO 110 33JAHHBIM KPUTEPUSIM;

* YCTaHaBJIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U B U3y4a€MOM KpYyre SIBJICHUM;

* CTPOWTH PACCYXKIEHHUS B (PopMe CBSI3M TMPOCTHIX CYXKACHHH 00 0O0BEKTe, €ro CTPOEHUH,
CBOMCTBaXx U CBS3aXx;

Obyuarowuiicst NOIYYUM 603MONACHOCIb HAYUUMBCA.!

* OCYILIECTBJISATh PAaCHIMPEHHBIH MOUCK UH(GOPMALIMH C UCIIOIb30BAaHUEM PECYpCOB OUOINOTEK U
cetu IHTepHeT;

* 3amuChIBaTh, (QUKCHUPOBATH HHGOPMALMI0O 00 OKpPYKAIOUUX SBICHUSIX C IOMOIIbIO
nactpymentoB KT

* OCO3HAHHO U MPOMU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MHCbMEHHOM (opMme;

* OCYIIECTBJIATH BBIOOP HamOosee d(HPEeKTUBHBIX CTOCOOOB peIeHus 3a7a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUI;

* CTPOUTH JIOTHYECKOE PACCYKICHHUE, BKIIOYAIOLIEE YCTAHOBIICHUE INPUYMHHO-CIIEICTBEHHBIX
CBSI3EH;

* MOTYT BBINTH Ha TEOPETHMYECKHH YPOBEHb DPEIICHHUS 3aJad: PEIICHHE IO ONPEACICHHOMY
IUIaHy, BJIAJEHUE OCHOBHBIMM IIPUEMAMM PEIICHHs, OCO3HAHMS NEATEIBHOCTH IO PEIIECHUIO
3a/1a4H.

B cdhepe koMMyHHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUN yUalTUXCSI:

* aJCKBaTHO MCIIOJb30BaTh KOMMYHHMKAaTHBHBIC, IPEXAE BCETO - PpEYEBBIC, CPEACTBA IS
peleHus pa3IMYHbIX KOMMYHUKAaTUBHBIX 33Ja4, CTPOUTh MOHOJIOIMUECKOE COOOIICHHE, BIAJIETh
JMAJIOTrU4ecKoi (opMONH KOMMYHUKAIMH, UCIOJb3Yys, B TOM YMCJE CPEICTBA U MHCTPYMEHTHI
UKT u qucTaHIMOHHOIO OOICHHUS;

* IOITyCKaTh BO3MO>KHOCTb CYLIECTBOBAHMS Yy JIFOJEU Pa3JIUYHbIX TOYECK 3PEHUS, B TOM YHUCIIE HE
COBIMAJAIONIUX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCS Ha MO3MIMIO NapTHepa B OOIIEHUH U
B3aUMO/JICHCTBUH;

* YYMTHIBATh pAa3HbIE MHEHUS M CTPEMUTBCS K KOOPAMHALMM Pa3jIM4YHBIX IO3ULUHA B
COTPYJHHUYECTBE;

* (hopMynrpoBaTh COOCTBEHHOE MHEHHE U MO3ULIHIO;

* IOTOBapUBaTbCA U MPUXOIUTH K O0IIEMY PELICHUIO B COBMECTHOM AEATEIIbHOCTH, B TOM YHCIe
B CUTYalluu CTOJIKHOBEHUS UHTEPECOB;

Obyyarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.

* YUUTBIBATh U KOOPJMHHUPOBAThH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOM MO3UIIUU IPYTUX
JTIOEH

* YYUTHIBATh pa3Hble MHEHUSI U MHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U MOAX0/I0B K PEIIEHHUIO MPOOJIEMBI;

* apPryMEHTHpPOBaTh CBOI NO3UIMI0 W KOOPAWHUPOBATH €€ C NO3ULUSAMU NapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEr0 PEHICHUSI B COBMECTHO IesITeIbHOCTH;

* 3a7aBaTh BOMNPOCHl, HEOOXOAMMBbIE Uil OpraHU3alMd COOCTBEHHOW JESATEIBHOCTH U
COTPYJHHMYECTBA C TAPTHEPOM;

* OCYUIECTBIATh B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.



IIpeamerHbIe:

- OpUEHTHPOBATHCS B SIBICHHUSIX W OOBEKTAaX OKPYKAMIIET0 MHUpPA, 3HATH TPAHHIBI HX
MIPUMEHUMOCTH;

- IOHUMATh OTpeIeICHUs (PU3NIECKUX BETMYMH M IIOMHUTH OIMPEACISIONIe (GOPMYIIHI;

- MOHUMATh KaKUM (U3MUYECKUM MPUHIUIIAM U 3aKOHAM TIOTYMHSIOTCS T€ WM UHbIE OOBEKTHI U
SIBJICHUSI TIPUPOIBI;

- 3HAHWE MOJICIIM TIONCKA PEIICHUH s 3a71a4 110 (PU3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IPUMEYaTh MOJIEJH SBICHUN U 00BEKTOB OKPYXKAIOIIETO MUPA;

- AaHAJIM3UPOBATh YCIOBUE 33/1a4U;

- mepeOpMyITUPOBATH U MOJICITHPOBATH, 3aMEHATH HCXOTHYIO 3a/1a4y JPYTOM;

- COCTaBJIATH IUIaH PEIICHUS;

- BBIJIBUIaTh U MPOBEPATH MpejIaraéMble JJIsl pEIICHUS TUITOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU OTI€PALMAMU, COCTABIIAIOIIMMH MOUCK PELICHUS 3a/1a4u.

ConeprxaHue NnporpaMMbl BHEYPOYHOM J1eSITeJIbHOCTH
7 kjaace

Beenenue. Beognoe 3anstue. Llenn u 3agaun kypca. Texanka 6€30mMacHOCTH.

PoJib 3xciepuMeHTa B JKU3HHU YesI0BeKa.

Teopusi: U3ydauTh OCHOBBI TEOpWUH ToOrpemHocTedl. [lorpemHoCTH MpsIMBIX W KOCBEHHBIX
W3MEPEHUHN, MaKCHMAJIbHAsI TOrPEIIHOCTh KOCBEHHBIX W3MEPEHMI, Yy4eT MOrpemHOCTeN
M3MEpPeHU Tpu TocTpoeHun rpadukoB. [IpencraBieHue pe3ynbTaTOB HM3MEPEHHH B (Qopme
TaOIuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN MIPUMEHSATH NMPHU BBHINOIHEHUH SKCIIEPUMEHTAIbHBIX
3aja4, MPaKTHYECKUX paboT. (¢ HCMoJIb30BaHueM o6opyaoBanus «Touka pocTa»)
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

[IpuBouTH TIpUMEPHI 0OBEKTOB M3y4YeHHS (pu3uku (du3udeckue sBICHUS, (PU3NUECKOE TEoO,
BEIIECTBO, (u3uueckoe rmose). HabOmomate ©  aHaNIM3UpOBaTh (PU3UUYECKHE SBIICHUS
(bukcupoBaTh M3MEHEHHsI CBOMCTB OOBEKTOB, CPABHUBATHh MX M 00001maTh). [To3HAKOMUTECS ¢
AKCIEPUMEHTAJIbHBIM METOJOM HcclefAoBaHusa Mpuposl. COopka MpuOOPOB M KOHCTPYKIIHIA.
Hcnonb3oBaHne HM3MEpUTENbHBIX MPUOOPOB. BolimosiHeHne 1a0OpaTOPHBIX U MPAKTHUYECKUX
pabot. /lmarHoctuka M ycTpaHeHHE HEUCIpaBHOCTEH mpuOoOpoB. BricTpamBanue rumore3 Ha
OCHOBAHUU UMEIOIINXCS TaHHBIX.

Mexanuka.

Teopusa: PaBHOMepHOE U HepaBHOMepHOe ABmxkeHue. ['paduueckoe mpeacraBieHue IBUKCHHUSL.
Pemenue rpadudeckux 3amad, pacuer MyTH M CPeIHEH CKOPOCTH HEPAaBHOMEPHOTO ABMXKECHUS.
[Tonsitne uuHepiuu u uHepTHOCTU. LlenTpoOexnas cuna. [IpumeHeHune MaHHBIX (PUIUUECKUX
MOHATHH B )KU3HEJEITENbHOCTH YesoBeka. Cuia ynpyrocTH, cujia TpeHHs.

Ilpakxmuxa: ViccnegoBanue 3aBUCHMOCTH CHIIBI YIPYrOCTH, BO3HHKAIOIIEH B MPYXUHE, OT
creneHu Jedopmanuu npyxusbsl. OnpeneneHue Kod¢p¢uieHta TpeHus Ha Tpubomertpe. (¢
HCNnoJb30BaHueM o6opynoBaHus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI OT CHIIBI HOPMAJIBHOTO JAaBJICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Ananmu3 tabmui, rpadgukos, cxeM. [lorck oObsacHeHust HaOmoaeMbIM coObITUsIM. Onpesienenue
CBOMCTB MpHOOPOB MO YepTekaM M MOJeNsiM. AHaJIM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalUH.
N300paxkaTh cHUCTEMY KOOpPIMHAT, BBHIOMpAaTh TEJIO OTCYETAa M CBA3BIBATH €r0 C CHCTEMOMU
KoopAuHaT. VMcronbp30BaTh CHUCTEMY KOOPAMHAT Ul M3YYEHHs MPSAMOJIMHEHHOTO JBHKEHUS
tena. COopka mnpubOpPoB M KOHCTpyKUMH. lcmonbp3oBaHue W3MEpHUTENbHBIX NPHOOPOB.
BeinonHenue 1a00paTOpHBIX W MPaKTHUECKUX paboT (¢ MCHoJIb30BaHHEM 00O0pYI0BAHUSA
«Touka pocrta»). JluarHoCcTHKa M YCTpaHEHHWE HeUCHpaBHOCTeH MpuOopoB. BricTpanBanue



TUIOTE€3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHHWE M MOJEIMPOBAHHE.
BrimosiHeHue 3amaHuil IO YCOBEPIICHCTBOBaHHMIO MpHOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka M TMpoBEepKa METOJMKH JKCIIEPUMEHTAIBLHOU paboTel. PaboTa B Mambix
rpynnax. AHaIU3UPYIOT, BbIOMpAalOT W  OOOCHOBBIBAIOT CBOE pEIICHHE, JCHCTBHUS.
[IpencraBnenue pe3ynbTaTOB MMAPHOW, TPYNIIOBOM JEATEIBHOCTH. YYacTHE B JHAJIOrE B
COOTBETCTBUU C IIPAaBUJIAMU PEUEBOTO MOBEJICHUSI.

I'mapocraruka.

Teopus: 3akon Apxwumena, 3akoH Ilackans, THIpPOCTATHYECKOE MABJICHHE, COOOIIAIOIIHECS
COCY/1bl, THJPABINYECKUE MALLIUHBI.

Ilpakxmuka: 3a0auu: BbITAJIKUBAIOIIAsl CWJIa B PA3IMYHBIX cHUCTEMax; NpUOOpbl B 3agadax
(coobmaronuecs: CoCy/pl, THAPABIHYSCKHAE MAIIMHBI, PhIYard, OJIOKH).

DKcrepuMeHTaANIbHBIE 3a/1aHuUs:

1)usmepenue cuiibl Apxumerna,

2)u3MepeHre MOMEHTa CHIIbI, IEHCTBYIOILIETrO Ha phlyar,

3)usmepeHue padOThl CUJIBI YIIPYTOCTH TPHU TOIBEME T'py3a C MOMOIIBIO TOJBIKHOTO WIIN
HETOIBMYKHOTO 0JI0Ka(C MCNo/Ib30BaHueM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

Anamu3 Ttabmun, rpaduxoB, cxeM. [lonck oOBsicHeHWs HaOmOgaeMbIM coObITHsSM. COOpKa
npuOoOpoB U KOHCTpyKIuil. Mcnonp3oBaHue uU3MEpUTENbHBIX MpuOOpoB. BrimonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. JIMarHocTuka U ycTpaHeHne HeMCIPaBHOCTEN MpuOOpPOB.
BoicTpanBaHue THIOTE€3 Ha OCHOBAHMM UMEIOIIMXCS JaHHbIX. KoHCTpynpoBaHue u
MozenupoBaHue. Pabora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pewmenne, aeiictBus. I[lpencraBiieHne pe3ynbTaTOB MApHOW, TPYNIOBON JEATEIBHOCTH.
[ToaroroBka cooOmEHW W JOKIANOB. YYacTHE B AHAIOTe B COOTBETCTBHHM C IpaBUIaAMU
pEe4YeBOro MOBEACHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecue TBepAbIX Tel. YCIOBUS pPaBHOBECUSA. MOMEHT CHIIBL.
[IpaBuno momenToB. lLleHTp TskecTn. MccienoBaHue pa3iaMYHBIX MEXAHUYECKHX CHCTEM.
KoMOunupoBaHHbI€ 331241, UCTIOJIb3Ysl YCIOBHS PAaBHOBECHS.

IIpaxmuxka: VI3rotoBnenue paboTaromiel CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU:

Amnanu3s Tabnui, rpaduxoB, cxem. [Tonck oObsicHeHHs HaOmIOAaeMbIM COOBITHAM. OnpeneneHue
CBOMCTB IpHOOPOB IO YEepTEKaM U MOJENISIM. AHATU3 BO3HUKAIOMIMX MPOOIEMHBIX CHUTYaIlHi.
Habmonate geiicTBue mnpocThix MexaHu3MoB. llo3HakoMuTbes ¢ (puU3HUECKON MOJENbIO
«abcomoTHO TBEPAOE Tenoy». Pemare 3aiaun Ha MpUMEHEHHE ycIoBUs(MpaBUia) PAaBHOBECHS
peruara. Ilpumensats ycnoBue (IpaBUIO) paBHOBECHs pbluara JUisi OOBSCHEHUS JEHCTBUS
pPa3IUYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMBIX B TeXHUKe U B ObiTy. COopka mnpuOOpoB u
KOHCTpyKIui. Mcmonb3oBaHue H3MEpUTENbHBIX MPHOOPOB. BrimonHenune m1ab0paTOpHBIX U
MPaKTUYECKUX paboT. /lnarHocTuka M ycTpaHEeHUE HEHCIpPaBHOCTEH MpubopoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHWUM HMEIOIIUXCA JaHHbIX. KOHCTpyupoBaHME U MOJIEIMPOBAHUE.
Brimosinenue 3agaHuil Mo yCOBEpPIIEHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
omnbITOB. Pa3paboTka 1 mpoBepka METOAMKH SKCIEPUMEHTAIBHON pabOThI.

PaGora B Mmampix rpymnmax. AHaJIM3UPYIOT, BBIOMPArOT W OOOCHOBBIBAIOT CBOE pEIICHUE,
nevicteus. [lpencraBneHue pe3ynabTaToB MapHOM, TIpynnoBod aedrenbHocTd. lloaroroska
cooOIeHni 1 JI0k1a10B. OCYIIECTBISAIOT CAMOOLIEHKY, B3aUMOOILICHKY JEATEIbHOCTU. YJacTue
B IMAJIOTE B COOTBETCTBUU C IIPAaBUJIAMH PEUYEBOT0 NIOBEICHUS.

8 kmacce
TensoBble ABJIEHUS.

TemnnoBoe pacmpeHUcC TCII. HpOI_ICCCBI IJIaBJICHUA U OTBCPACBAHUSA, UCIIAPCHUA U
KOHACHCAIIUH. Terulonepe;[aqa. Brnaxuocts BO3yXa Ha Pa3HbIX KOHTUHCHTAX.



Jlemoncmpayuu: 1. Habmonenue TastHus JIbJia B BOJIE.

2. CKOpOCTb MCTIAPEHUS PA3IUYHBIX KUAKOCTEH.

3. TeruioBble ABUTaTENN OYIYLLIETO.
Jlabopamoprule pabomul (¢ ucnoab3oBanneM odopynoBanns «Touka pocrtay)

1. I3MeHeHus JUIMHBI TeJla U HarpeBaHUM U OXJIaXKICHUH.

2. OT1nuBKa apapuHOBOTO COJAATHKA.

3. HaGmronienne 3a ruiaBjIeHUEM JIbJa

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS )KUJIKOCTH?

5. HabGmroieHre TerIonpoBOJHOCTH BOJIBI M BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

CamocrosTenpbHO (OPMYIHUPYIOT IMO3HABATEIBHYIO 3agady. YMEIOT C IIOMOIIBIO BOIPOCOB
noObIBaTh  HejocTarolrylo uHpopmanuioo. Mcnonp3oBaHne HM3MEPUTETBHBIX — MPHUOOPOB.
BoinonHenue 1abopaTOpHbIX M NpaKTUYECKUX paboT. JluarHocTMka W ycTpaHEHHE
HeucnpaBHocTell mpuOopoB. BeicTpamBaHue TUIIOTE3 HAa OCHOBAHUM HMMEIOIIMUXCS JAHHBIX.
KoHcTpynpoBanue u MoenupoBaHue.

BoinosnHenue 3agaHuil MO yCOBEpPIIEHCTBOBaHHIO INpHOOpoB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH SKCIEPUMEHTAIBHOUW paboTel. PaboTa B mambix
rpynmnax. AHaJIW3UPYIOT, BBIOMPAIOT M  OOOCHOBBIBAIOT CBOE  peIlIeHHe, JAeHCTBUA.
[IpencraBnenue pe3ynbTaTOB MAPHOW, TPYNIOBOW JEATEIBHOCTH. YYacTHE B JHAJOre B
COOTBETCTBUU C MPABUIIAMU PEUEBOTO MOBEICHUSI.

JJIeKTPUYeCKUE SABJICHUS.

Mukpomup. Monenn atoma, cymectsoBasie 10 Hadana XIX. Mctopust OTKpbITHS U JIEHCTBHS
rajgbBaHUYECKOTO 3jeMeHTa. Mcropus co3manusi snektpodopHodt MamuHbl. OnbiT Bosbra.
DJIEKTPUYECKHUI TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)

1. Moxenu aToMOB.

2. 'anpBaHUYECKHE DJIEMEHTHI.

3. Pabota snekTpoopHOIl MaIIHHBI.

4. OnbiTel Bossta 1 ['anpBanm.

Jlabopamopusie pabomul:

1. Co3naHue ralbBaHUYECKUX 3JIEMEHTOB U3 MOJPYYHBIX CPEJICTB.

2. DJIEKTPUYECKUI TOK B )KUJIKOCTSX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

VYopaBnsoT cBoel MO3HABATENLHOM M y4yeOHOW JesTeNbHOCTHIO IMOCPEICTBOM IOCTAHOBKH
ueney, IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKLUHMH CBOUX JCHCTBUH UM OLIGHKU YCIEIIHOCTU
ycBoeHusa. CpaBHUBAIOT CHocod W pe3ylbTaT CBOUX JEHCTBHI € 00pa3lioM - JIMCTOM
compoBoxaeHus. OOHapyxuBalOT OTKJIOHEHHs. OOAyMBIBAIOT MPHUYMUHBI  OTKJIOHEHUI.
OcyIIecTBISAIOT CAMOKOHTPOJIb M B3aUMOKOHTPOIIb. Mcronp30BaHne U3MEPUTEIBHBIX TPUOOPOB.
Boinmonnenue 1abopaTOpHBIX M MOpaKTUYECKUX pabor. JluarHocTMka U ycTpaHEHHE
HEucCHpaBHOCTEH mnpuOopoB. BeicTpamBaHue THUIIOTE3 HA OCHOBAHWM MMEIOLIUXCSA JIaHHBIX.
KonctpynpoBanue 1 MOJIeIHpOBaHNUE.

DJIEKTPOMATrHUTHBIE SIBJICHUS.
MarnuTHoe mosie B BemiecTBe. MarHuTHass aHomanus. MaruuTtHele Oypu. PasHoBuaHOCTH
3JIEKTPOU3MEPUTENIBbHBIX MPUOOPOB. Pa3HOBUAHOCTH 3IEKTPOABUTraTENIEH.
Hemoncmpayuu (¢ ucnoJib3oBanueM odopynoBanus «Touka pocray):
1. HarnsgHOCTh MOBENEHNUS BELIECTB B MArHUTHOM IIOJIE.
2. [Ipe3eHTanu 0 MarHUTHOM T0J1€ 3eMJIM U O MarHUTHBIX OypsiX.
3. JleMoHCTpauusi pa3HOBUIHOCTEH 3J€KTPOU3MEPUTEIBHBIX IPUOOPOB.
4. HarnsinHOCTh pa3HOBUAHOCTEN 2JIEKTPOABUTATENIEH.
Jlabopamopnvie pabomul: 1. ViccnenoBaHue pa3iMuHbIX 3JEKTPOU3MEPUTENbHBIX TPHOOPOB.



Xapaxkmepucmuka 0CHOBHbIX 6UO0E OesAMENbHOCU.
VYHpaBisioT CBOEH MO3HABATEIbHOM M YYEOHOW MAEATEIBHOCTBIO IMOCPEICTBOM IOCTAHOBKU
Lened, IUIAHUPOBAHHUs, KOHTPOJIS, KOPPEKLMH CBOMX JCUCTBUH M OLICHKU YCIEIIHOCTH
ycBoeHus. CpaBHHUBaIOT crnoco0 U pe3ydbTaT CBOMX JeHCTBUM C 00pasnoM - JHMCTOM
conpoBokaeHuA. OOHapyX HBarOT OTKIOHEHHS. OOZYMBIBAIOT TNPHUYMHBI  OTKIOHCHHH.
OcCyILecTBIIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onrtuyeckue siBJIEHUS.

HcTouHnku cBeTa: TEIUIOBBIE, JIIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBiieHHME KaMepbl -
o0CKypa W HCCIeOBaHHE H300paXEHUS ¢ TOMOLIBI0 MOJAETH. MHOTOKpaTHOE H300pakeHue
IpeMeTa B HECKOJIBKUX IUIOCKUX 3€pKajlaX. MI3roTOBUTH MEPUCKON U C €r0 IOMOIIbIO IPOBECTH
HaOmoneHus. [IpakTuyeckoe HCIOJIb30BAHWE BOTHYTBHIX 3€pKasl. 3pUTENbHbIE WJUIIO3UH,
MOPOXKAaeMbIe MpeJoMIIEHHEM cBeTa. Mupaxu. PazButre BoJIOKOHHOM onTukuU. Mcnosb30BaHne
3aKOHOB CBETAa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBaHueM odopynoBanusi «Touka pocray)

1. Pa3nuyHble HICTOYHHUKHU CBETA.

2. NBo0pakeHue npeaMera B HECKOIbKUX IUIOCKHUX 3epKallax.

3. U306paxxeHne B BOTHYTBIX 3€pKaiax.

4. Mcionb30BaHUE BOJIOKOHHOM ONTHKH.

5. YcerpoiictBo (poToanmapaTtoB, KHHOTPOEKTOPOB, KAJICH TOCKOIIOB.

Jlabopamopusie pabomul:

1. U3roToBnenune kamepsl - 00CKypa U UcCiIeIoBaHNE U300paKeHUs C TOMOIIbIO MOJEIH.

2. IIpakTyeckoe NpUMEHEHUE TUIOCKHUX 3€pKall.

3. [IpakTiueckoe UCTIOIB30BAaHUE BOTHYTHIX 3€pKal.

4. VzrotoBIieHHE MTEPUCKOTIA U HAOIIOACHHS C TIOMOIIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

VYrpaBastoT CBOCH TMO3HABATEIBHON W YYEOHOM NEATETBHOCTHIO TIOCPEJACTBOM TOCTAHOBKHU
Leyield, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOMX JICUCTBUA M OLIEHKH YCIEIIHOCTH
ycBOEHHMsI. BBIIENSAIOT U QOpMYIHPYIOT MO3HABATEIbHYIO 11€Nb. BBIIENAIOT KOJIUYECTBEHHbBIE
XapaKTepUCTUKH OOBEKTOB, 3aJaHHble cioBamH. [IpUHMMalOT MO3HABaTENbHYIO LEIb U
COXpaHSIOT €€ MpPH BBINOJHEHWU Y4eOHBbIX naeicTBui. (Oco3HalOT cBOW JneidcTBHs. Mwmeror
HABbIKU KOHCTPYKTHUBHOTO OOILIEHUSI B MAJIBIX IPyTIax.

Yesi0BeK U mpupoaa

ABTOMaTHKa B Hamen *ku3HU. [Ipumepsl uCnosb30BaHNs aBTOMATHYECKUX YCTPOWCTB B HAYKE,
Ha mpousBojacTBe u B ObiTy. CpenctBa cBs3u. Pagno u TeneBuaeHue. ANbTEpHATUBHBIE
WCTOYHUKHU 2Hepruu. Bunel anexrpocraniuii. Heo0xoauMocTh S5KOHOMHH MPUPOTHBIX PECYPCOB
U HCIIOJIb30BaHMSI, HOBBIX SKOJIOTHMYHBIX U Oe3zomacHbIX TexHosoruidl. Hayka um Ge3omacHOCTH
JIIOAEN.

Jlemoncmpayuu: 1. hoTOMaTepUaIIBI M CIAKIBI 110 TEME.

Jlabopamopuvie pabomul.: 1.113yuenne nedcTBU CPEICTB CBA3H, PAAUO U TEICBUACHUS.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesIMENbHOCHIU.

CamocToaTenbHO  (GOpPMYTUPYIOT TO3HABATEIbHYIO 3alady. YMEIT (MO pPa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBI0 BOITPOCOB TOOBIBATH HEOCTAIOIIYIO HH(POPMAIIHIO.

9 kjaacce

Kunemarnka

CriocoObI onucaHus MeXaHU4YeCKoTo aBrkeHus. Cuctema orcueta. [IpsmonnHeliHoe ABIKEHUE.
[IpsiMonMHENHOE pPaBHOMEPHOE IBWKEHUE MO IUIOCKOCTH. llepememienne M CKOpOCTh MpuU
PaBHOMEpPHOM TMPSMOJIMHEMHOM JBUKEHHU MO TUIOCKOCTU. (OTHOCUTENBHOCTH JIBHKEHHS.



Cnoxenue paBuwxenHud. [lpuHumn He3aBUCUMOCTH JBWKeHUU. KpuposmHelHOE IBUXKEHUE.
JIB>keHue Tena, OpOIIEHHOrO TOJ YIVIOM K TOpPU30HTY. PaBHOMepHOE [BMIXKEHHUE IO
OKPYXHOCTH. YTJoBasi ckopocTb. [lepuos u yactora BpaiieHus. CKOpocTb
Y YCKOPEHHE MPU PABHOMEPHOM JIBUIKEHUH 10 OKPYKHOCTH.
Jlabopamopnwvie pabomui(c HcOIb30BaHHEM 000pynoBaHus «Touka pocTa):
1. U3ydenue aBuxeHUs CBOOOJIHO MAJAIOIIETO TEa.
2.  N3ydeHue ABMXCHHS IO OKPYKHOCTH.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1.  OmnpegeneHue CKOPOCTU PaBHOMEPHOTO JIBIXKEHUSI IIPU UCIIOJIB30BAaHUM TPEHAXKEpa
«0eroBas TOPOXKKa.
2.  Hcropuveckas pEKOHCTPYKIUS ONBITOB lanmiies IO OINpPENeICHHUIO YCKOPCHHUS
CBOOOJHOTO MAJACHUS TEJ.
3. IlpuHumIer paboTel MPUOOPOB IsE U3MEPEHUSI CKOPOCTEH M YCKOPEHH.
4.  TlpumeHenue cBOOOHOTO MAACHUS JJI1 U3MEPEHUS PEAKIIMU YEIOBEKa.
5. Pacuer TpaekTopuu nBHXKEHUS NepcoHaxkel pacckazos P.Paco.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTEHUE W OOCYXJEHHE TeKcTa crarei
WHTEPHET-CAaUTOB, OOCYXJCHHE MOKIAJOB M TPE3EHTAIlMH, COCTABJIEHWE W pEIIeHUE 3ajad,
o0cyxaenne crmoco6oB pemienus (moarotoka k OI'D o ¢uznke).

JAunnamuka
HNuepumansubie cuctembl otcuera. Cuna. 3akoHbl HproToHa. JIBWKeHHME Tena moj JIeUCTBUEM
HECKOJIbKUX CHJ. JIBMKEHWE CHCTeMBI CBS3aHHBIX Tell. J[MHaMHKa pPaBHOMEPHOTO JABMKEHUS
MaTepHaJIbHON TOYKH MO OKPYKHOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTECHUS. J[BHKEHHE
mwanet. MckycctBeHHble cniyTHUKH. ConHeuHas cuctema. Mcropusi pa3BUTUA NPEICTAaBICHUN O
Bceenennoii. Ctpoenue u sBotonus BeenenHoil.
Jlabopamopnvie pabomul(c Hcob30BaHHEeM 00opynoBaHus «Touka pocTa»):
1.  VI3mepenHue Macchl Tela ¢ UCHOIb30BAHUEM BEKTOPHOTO PA3JIOKEHUS CHUIIBI.
2. H3yueHue KMHEMAaTUKU U JWHAMUKUA PABHOYCKOPEHHOTO NBMKEHHS (HA MpuUMepe
MaIlluHbI ATBY/1a).
3.  H3yueHue TpeHHUS CKOJIbKEHUS.
IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. Hcropuueckas peKOHCTPYKUHMs ONbITOB KylnoHa u AMOHTOHA MO ONpeAeNeHUIO
BEJINYMHBI CUJIBI TPEHUS CKOJIbIKECHHSL.
2.  IlepBble UCKYCCTBEHHBIE CITYTHUKHU 3€MIIH.
3. Kak ornuuarorcs MexaHH4ecKHe IpOoIecChl Ha 3eMile OT MEXaHUYECKUX MPOIECCOB
B KOocMoce?
4.  Tena Conneunoii cucreMbl. OTKpPBITHUS HA KOHUUKE TEpa.
Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
MHTEPHET-CAalTOB, OOCY)XJIeHHE [OKJIaJ0B M MPE3eHTallMid, COCTAaBJICHHWE M pelIeHHe 3ajad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no dusuke).

HMmnyasbce. 3akoH coXpaHeHHs HMITYJIbCA

Nmnynbe. M3menenne ummynbca MarepuanbHOM TOukd. Cucrema Tenl. 3aKOH COXpaHEHUs
HMITYJIbCA.

IIpumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. PeakTuBHOE IBHKEHHE B IPUPOJIE.

2.  Paccnenosanue /ITII c momoIsto 3aKOHA COXPAHEHUS UMITYIbCA.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJCHHE TeKCcTa crarei
WHTEPHET-CAalTOB, OOCYXJIeHHE MOKJIAJ0B M TPE3CHTAllMid, COCTABICHHWE W peIIeHHe 3ajad,
obcyxkaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).

Craruka



PaBHOBecue Tenma. MOMEHT CHIIBL. Y CJIOBUS PaBHOBECHUS TBEPAOTO Telna. [[pocThie MEXaHU3MEI.
Jlabopamoprule pabomui(c Mcnosib30BaHUuEeM o0opynoBanusi «Touka pocray):
Omnpenenenre EHTPOB MACC Pa3IUYHBIX TN (TPH CIIOC00a).
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1. TlpuMeHeHWE TPOCTHIX MEXaHU3MOB B CTPOHUTENHCTBE: OT 3EMIITHKH JIO
HeOockpeba.
2.  HccnenoBaHue KOHCTPYKIIMH BEJIOCHUIIE .
Xapaxkmepucmuka OCHOB8HBIX 6U008 OesmelbHOCmU. YTeHHEe W OOCYXJIEHUE TEeKCTa CcTaTel
WHTEPHET-CATOB, OOCY)XIEHHE MOKIAJOB M NpPE3eHTAlMH, COCTABJICHHWE W pEIIeHHE 3a/ad,
obcyxkaeHue croco0oB pemieHus (moarororka k OI'D no dusuke).

MexaHnu4yeckue KoJieOaHUsI U BOJTHBI
Mexannueckue kojebanusa. I[IpeoOpazoBaHue 5SHEPrMM NPU MEXAaHUYECKUX KOJIEOAHUSX.
Maremaruueckuii U TNpYXKUHHBIA MaATHUKH. CBOOOJHBIE, 3aTyXalollMe M BBIHYXJICHHbBIE
kosneOanus. Pezonanc. Mexanndeckue BoJiHbL. [llnHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnwie pabomul(c HcoIb30BaHHEeM 00opynoBaHus «Touka pocta»):
N3yuenune konebaHuii HUTSHOTO MasiTHUKA.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.  CrpyHHBIE MYy3bIKaJIbHbIE HHCTPYMEHTHI.

2.  KonebaTtenpHBIE CHCTEMBI B TIPUPOJIC U TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTEHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJI€HHE [OKJIaJ0B M MpPE3eHTalUl, COCTaBIEHHWE M pEelIeHHe 3ajad,
ob0cyxaenne crmoco6oB pemienus (moarotoka k OI'D o ¢puznke).

JIEKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

[Tepemennsbiit anekTpudeckuii Tok. KonebarenbHbpiii KOHTYp. BeIHYXACHHBIE 1 CBOOOIHBIE DM
kojebanus. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

[IpuHIMIIBI paJHOCBSI3U U TEJIEBUACHNUS.

Bnusinue OM u3nydeHuid Ha )KUBbIE OPraHU3MBbI.

M3roToBiieHue yCTaHOBKH ISl IEMOHCTPALIUU OIBITOB 110 DOMMU.
DnekTpomMarautHoe uznydenne CBYU-neun.

HcTtopuyeckast peKOHCTPYKIUS OIIBITOB AMIiepa.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCY)XJI€HHE [OKJIaJ0B M IPE3eHTalUi, COCTAaBJIIEHWE M peUIeHHe 3ajad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

aogrwnE

OnTnka
Hctounuku cBeta. JlelicTBus cBera. 3aKOH MPSIMOJIMHEHHOIO pacHpOCTpaHEHUs CBETa. 3aKOH
oTpakeHus cera. [locTpoeHne n300pakeHUIl B IUNIOCKOM 3epKaje. 3aKOH IMpeJOMIICHHUs CBeTa
Ha IUIOCKOW IpaHHuIe ABYX OJHOPOJHBIX Npo3pauHbIX cpei. llpenomiieHue cBera B mpusMe.
Hucnepcusi cBeTa. SIBJ€HHWE IOJHOTO BHYTpPEHHEro oTpakeHus. JIuH3bl. TOHKHME JIMH3BI.
[Toctpoenune u300pakeHUi, co3qaBaeMblX TOHKMMH JHMH3aMHU. [71a3 u 3penue. Onrtuyeckue
pUOOPBHL.
Jlabopamopnule pabomui(c ncnoab30BaHneM 06opynoBanus «Touka pocray):

1.  DkxcnepuMeHTalbHas IPOBEPKA 3aKOHA OTPaXKEHUS CBETA.

2.  V3mepenHue nokasaress MpeoOMIICHHUS BOJIBI.

3.  HM3mepenue GoKyCHOIO pacCTOSHUS COOMpAOLIEH TUH3BI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1.  Hcropus uccrienoBaHus CBETOBBIX SIBICHUH.

2.  Hcropuueckas peKOHCTPYKIUS Tejeckona [ anues.

3.  HM3roToBieHue kajieipockorna.



Xapakmepucmuka OCHOB8HBIX 6U008 OesmelbHOCMU. YTEHHEe U OOCYXJEHHE TEeKCTa CcTaTel
MHTEPHET-CAlTOB, OOCY)XIEHHE MOKIAJ0B M NpPE3eHTAllUl, COCTaBJICHHWE W pEUICHHE 3ajad,
obcyxkaeHue crocob6oB pemierus (moaroroska k OI'D no dusuke).

®u3znka aroMa 4 aTOMHOI0 s1Ipa
Crpoenue aroma. [lorynomnienue u ucimyckanue cBera aromamu. Ontuyeckue CreKTpbl. ONbITHI
Pesepdoppa. [Tnanerapnas mozmens aroma. CTpoeHHEe aTOMHOTO sipa. 3apsiioBO€ M MacCOBOE
yucia. SnepHble cuibl. DHEPrus CBSI3M aTOMHBIX sJiep. 3aKOH pPaJHMOaKTUBHOTO pacnaja.
Anbda- u Oera-pacmansl. [IpaBuna cmemenus. SnepHele peakuuu. JleneHne W CHHTE3 siziep.
SAnepnas snepreruxa. Mctounuku snepruu CosHua u 38e31. Peructpanus siiepHbIX U3ITy4EHUH.
BnusiHue paauoakTHUBHBIX HM3IYYEHMM Ha JKUBble OpraHu3Mmbl. JlozuMmerpus. DKOJOTHYECKHE
MpOoOJIEMBI SITICPHON YHEPTETUKH.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1.  Wcropus usydyeHus aroma.

2.  Wswmepenwne KII/] commeunoii 6arapen.

3.  HeBumumple H3ITy4eHUs B CIEKTPE HATPETHIX TEIL.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJI€HHE NOKJIaJ0B M MpPE3eHTalUl, COCTaBIEHHWE M pEeUIeHHe 3ajad,
o0cyxeHne crmoco6oB pemienus (moarotoka k OI'D o ¢usnke).

dopMbl OpraHu3annu 00pa3oBaTeJILHOIO Mpolecca:

- TpYIIIOBasd;

- UHAWBUyaIbHAS,;

- ¢hpoHTaNbHAS.

Beaymme TexHosoruu:

Hcnons3yroTcss 37e€MEHTHI  CASAYIONMX TEXHOJOTHUH: TPOEKTHAs, MPOOJEMHOTO OO0y4YeHHUS,
WH(POPMAITMOHHO-KOMMYHHKAITMOHHASL, KPUTUYECKOTO MBIIUICHUS, MPOOJIEMHOT0 JHUajiora,
UTpoBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu Meronamu 0Oy4eHHs SBIISIFOTCS: YaCTHUYHO-TIOMCKOBOM, METOJIT MaTeMaTHYECKOTO
MO/ICTUPOBAHUS, AKCHOMATHYECKUH METO/I.

DopMbI KOHTPOJISL:

Tak KaKk 3TOT KypcC SBJISETCS JOTOJHUTEIBLHBIM, TO OTMETKA B 0ajl1ax HE CTaBUTCSI.

VYyamuiics yduTcs OIICHUBAaTh ceOS W JPYrMX caMm, 4YTO TII03BOJSICT pPa3BUBATh YMEHHS
caMOaHamn3a U CIOCOOCTBYET pPa3BUTHUIO CAMOCTOSTETBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydamierocsi. BpisBieHHE MpPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTATOB YYAIIUXCS MPOUCXOIUT
yepes MPaKTUYECKYIO NeSTeNIbHOCTh; 3a4eTHHIE PaOOTHI:

* TeMaTuyeckasl MoJ00pKa 3ajad Pa3IMyHOTO YPOBHS CIOKHOCTU C MPEJICTABICHHUEM DPa3HBIX
METOIOB perieHus B BHJIE TEKCTOBOI'0 AOKYMeHTA, npe3eHTanuu, GpJnii-
AHUMALHH, BHIEOPOJIHKA HId WED - cTpaHuIbl (caiita)

* BBICTaBKa MPOEKTOB, MPE3CHTALINN;

* JIEMOHCTpAIUS DKCIIEPUMEHTa, KaYeCTBEHHON 3aJlaul C KauyeCTBEHHBIM (YCTHBIM WU B BHJIE
MPUJIOKEHUS, B TOM 4YHUCIe, MPE3CHTAIUeil) OMmMcaHueM TMpollecca Ha 3aHATUH, (ecThBale
AKCIEPUMEHTOB; (pU3NUeCKHUe OJIUMITHAIBI.



KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHUE 7 Kiaacc

n/n

Hara
MPOBEICHUS
Ilnan | dakr

Tema 3auarus

Hcnoan3oBanue
000py/0BaHUs LIEHTPA
€CTECTBEHHOHAYYHON M
TeXHOJIOTH4eCKOM
HalNpaBJeHHOCTEel

«Touka pocray»

IIpUMeYaHue

1. BBenenue (14)

1

BBoagnoe 3ausatue.
3a1a49u Kypca.
0€30I1aCHOCTH.

Hemn wu
Texuuka

Kommnberoreproe
00opyI0BaHNE

2. Pojib hKCiepuMeHTa B 'KU3HU YesioBeKka (34)

CucreMa eqUHHIL, OHITHE O
MIPSIMBIX 51 KOCBEHHBIX
M3MEPEHUSIX

Kommnbroreproe
00opyI0BaHNE

DU3NYECKUN IKCIIEPUMEHT.
Bust (uznueckoro
JKCIIEpUMEHTA.
[TorpemtHocTh
Bunnr
MOTPENTHOCTEN
Pacuér
MOTPEITHOCTH U3MEPEHUSL.

HU3MEpPEHHUS.

HU3MEPEHUS.

O6opynoBanue
JIEMOHCTpanui

JJIA

4

JlaGopaTtopnas pabota
«M3mepenne oObemMa TBEPIOTO
tenay. [IpaBuna opopmieHus
nabopaTopHO pabOTHI.

OGopynoBaHue s
7abopaTOpHBIX  paboT U
YUCHHUYECKUX OTIBITOB

3. Mexanuka (84)

PaBHOMepHOE u
HEpaBHOMEPHOE
JIBUKCHUSI.

I'padmueckoe npeacraBneHue
JIBUKCHUSI.

Pemenue rpaduueckux 3amad,
pacueT TMyTH M CpeAHel
CKOPOCTH

HEPABHOMEPHOTO JIBM)KCHHUS.

[Tonsitue WHEPIHNH u
UHEPTHOCTH.
I{enTpoOexHas cuina..

OGopynoBaHue s

1a0opaTOpHBIX  paboT U
YYECHUYECKUX OIBITOB (Ha
6a3e komruiekToB 1151 OI'D)

Cuuta ynpyrocTH, cuia TpeHHUst

10

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIPYTOCTH,
BO3HMKAIOLLIEH B
HpYXUHE, oT
nedopmaruu
PYKUHBDY.

CTCIICHU

11

JlaGopatopHas pabota
«Omnpenenenne kKodppuIreHTa
TPEHUsl Ha TPUOOMETpEY.

O6opynoBanue s

JabopaTopHbIX  paboT W
YYCHHYECKUX OIBITOB (Ha
0aze xkomIuiekToB st OI'D)




Jlaboparopnas paboTa O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH | 1abOpaTopHBIX  paboT U
CWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OTIBITOB
12 HOPMaJILHOTO JIaBJICHUSI.
4. I'uapocratuka (124)
[InmotHOoCcTh.  3amaua  mapsa | OGopynoBaHue TUTSt
13 I'epona JEMOHCTpPAITHiA
Pemenue 3aga4 noBBILIEHHOM
CJIOKHOCTH Ha pacuer
TUTOTHOCTH
14 BEIIECTBA.
Pemenue 3agau noBeimennorr | OGopynoBanue TUTST
15 CJIOKHOCTHU JEMOHCTpAaIi
JlaBiieHME KUIKOCTHM M Tasa.
3aKoH
16 [Tackans
17 Coo0mmaronmecs: CoCy/bl.
JlabopaTtopnas pabota OGopynoBanue 1Jis
«U3roroBienue MOJIeNH | T1abopaTopHBIX paboT U
18 dboHTaHA» YUEHUYECKUX OIBITOB (Ha
JlaboparopHas paboTa 6a3ze komuiekToB g OI'D
«M3roroBnenne MO/JIETHU
19 (dhoHTaHa»
3akon Ilackans. /laBneHue B
KUAKOCTSAX U razax.
['unpaBnuueckue MalIvHbL.
20 Coo0mmaronmecs: CoCy/bl.
BritankuBaromas cuna. 3akon | O6opynoBaHue VIS
21 Apxumena. JIEMOHCTpAIUit
JlaGopaTtopnas pabota OGopynoBaHue s
«BblsicHeHue ycloBHS | TabopaTOpHBIX  paboT U
IUTaBaHUS YUEHUYECKUX OTBITOB
22 TEI.
biiok 3aga4 Ha 3akoH Ilackans, | OGopynoBanue VIS
23 3aKOH ApXumena. JIEMOHCTpAIUit
brnok 3amau Ha 3akoH Ilackans,
24 3aKOH ApXumena.
5. Craruka (104)
25 Bbiok. Peryar. O6opynoBanue TS
PaBHOBecHe  TBEpABIX  TEl. | AEMOHCTpaLMi
MomeHT cunsl.IIpaBuio
26 MOMEHTOB.
Hentp Tshkectu. | O6opynoBaHue TUIS
UccnenoBanue pa3NMUHBIX | AEMOHCTpALUH
27 MEXaHUYECKHUX CUCTEM
KomMOunupoBanHsbie 3a1auu,
WCIIOJIB3YS yCIOBHS
28 paBHOBECHS.
KoMOunupoBaHHbIe 3a1a4H,
WCIOJIB3YS yCIOBHS
29 paBHOBECHS




Jlaboparopnas paboTa
«H3roToBiieHne padoTarorien

O6GopynoBanue 1Jis
nabopaTopHBIX  paboT U

CHCTEMBI OJIOKOBY». | YYCHUYECKMX ONBITOB (HA
Odopmienue 0aze xomruiekToB it OI'D
30 paboTHI.
Pabota HaJ MIPOEKTOM
«bnoxny.
Jlaboparopuas paboTa
«M3roToBienne paboTaromen
31 CUCTEMBI OJIOKOBY.
Jlaboparopuas padboTa OGopynoBaHnue 1Jis
«3rotosnenue pabdoraromeid | maboparopHbix  pabor U
32 CHCTEMBI OJIOKOBY. YICHHYECKUX OTIBITOB
33 OdopmiteHue paboTHI. KommerotepHoe
34 3amuTa IMPOEKTOB. o0opyioBaHue




Kane}mapﬂo-TeMaanecxoe IJIaHUpPOBaHue 8 Kiace

Ne | JlaTa Tema 3aHATHA
/T | IpOBEICHUS

Ilnan | dakr

Hcnoan3oBanue
o0opynoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HalNpaBJeHHOCTel
«Touka pocray

IIpUMeYaHue

1. BBenenue (14)

BBomnoe 3amstme. Llenmu u | KomnberorepHoe
3a/1a4uu Kypca. TexHuka | obopynoBanue
1 0€30MMaCHOCTH.
2. TenioBble siBjienus (12 4)
Pa3nooOpasue terioBbix | KomnbroTepHoe
sBieHui. TeraoBoe pacuiupeHue | 000pyI0BaHue
2 TeJl.

JlaGopaTtopnas pabota
«3menenns JAJIMHBI T€J1a IIpU

OGopynoBanue s
1abopaToOpHBIX paboT

HarpeBaHUU W OXJIAXKICHUM. u YIEHUYIECKHIX

3 OTIBITOB
Tennonepenauya Habmronenue OGopynoBanue  mis
TETUTONPOBOIHOCTH BOJIBI JIEMOHCTpAITHA

4 BO3yXa.

JlaGopaTtopnas pabota
«3mepenue yaenbHOU
TEIIOEMKOCTH Pa3IUYHbIX
5 BEILECTBY.

[naBneHue u oTBEpICBaHUE.
JlabopaTtopHas pabora «OTirBKa
6 napauHOBOTO COJIIATHKAY

OGopynoBaHue s

1abopaTOpHBIX padoT
n YUIEHUYECKHUX
onmeITOB  (Ha  0Oase
KOMILIEKTOB 111 OI'D

JlaGopaTtopnas pabota
«Habmoaenne 3a 1uiaBIecHuEM

OOGopynoBaHue s
1abopaTOpHBIX padoT

JBJIa» u YYCHUYECKUX
7 OIIBITOB
Pertenune onuMInaaHeIX 3aaa4 O6opynoBanue  ans
Ha ypaBHEHHUE TEIIOBOTO | AEMOHCTPALHUH
8 banaHca
Pertenune onuMnnagHeIX 3aaa4 O6opynoBanue  ans
9 Ha pacyéT TEIUIOBBIX IPOIECCOB | IEMOHCTpaIUi
10 JlaGopaTopus kpuctayorpaduu.
Hcnapenue u koHAEHCAIHUS. O6GopynoBanue  amns
11 JIEMOHCTpaIuit
CocrtaB atmMocdepsl, O6GopynoBanue  ans
HaOI0IeHHE TTepexoaa JEMOHCTpAIHi
HEHACBHIIIICHHBIX MTapPOB B
12 HAaCHIIIEHHBIE.
BnaxHocTh Bo3myxa Ha pasHbix | OOopynoBaHue — Ais
13 KOHTHHEHTAX JIEMOHCTpaIuit

3. DuiekTpuyeckme siBjeHus (84)

Mukpomup. Monenu atoma,
14 CyllecTBOBaBIIME A0 Hayana XIX

OGopynoBanue  ams
JEMOHCTpalui




Hcropus OTKpbITUA U AEUCTBUSA KommnsrorepHoe

15 rajbBaHUYECKOr0 AIEMEHTA 00opyI0BaHNe
Ucropus CO31aHus
3N1eKTPOHOpHOIA

16 MAaITHHBI
OnsiTel Bosbra. Onekrpuueckuit | Kommnbrorepaoe

17 TOK B DJIEKTPOJIUTAX. 000pyTI0BaHNe
Pemenne onmumnuanaeix 3anad Ha | OGopynoBanue — ajs

18 3aKOHBI MIOCTOSTHHOTO TOKA JIEMOHCTpaIuit
Habntonenue 3aBucuMocTH O6opynoBanue  aius
COTIPOTHUBIICHHUS MMPOBOJIHUKA OT | JIEMOHCTpaIui

19 TEMIEPATYPHI.
JlabopaTtopHnas pabota OGopynoBanue s
«OmnpeneneHne CTOUMOCTH nabopaToOpHBIX paboT
M3pPACXO0O0BAHHOU u YUEHUYECKUX
AIEKTPOIHEPTUU onmpITOB  (Ha  0Oasze
10 MOIIIHOCTH TOTPeOUTENS M 0 | KoMIuiekToB 1iist OI'D

20 CYETUHKY»
Pemenne onmummnua HbIxX 3314 OGopynoBanue  mis

21 Ha TEIUIOBOE JIE€HCTBUE TOKA JIEMOHCTpai

4. JaekTpoMarHuTHble siBJeHus (34)
DIIEKTPOMAarHUTHBIE SIBJICHMUSL. O6opynoBanue  amus
DIIEKTPOU3MEPUTEIBHBIE JIEMOHCTpaui

22 IpUOOPHI.
MaruutHas anomanus. | ObopynoBanue s
MaruutHrle JIEMOHCTpaun

23 Oypu
PasznoBugnoctu

24 AJICKTPOIBUTATEIICH.

5. OnTuyeckue siBjenus (74)
Hcrounuku cBeTa: TEIUIOBBIE, O6opynoBanue  ais

25 JIFOMUHECLICHTHEIE JIEMOHCTpAaIUit
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIBKUX IIOCKUX

26 3epKaax.
N3roToBUTH NEPUCKOII U CETO O6opynoBanue  amus
MOMOIIBIO MIPOBECTHU | AEMOHCTpALIUA

27 HAOJIFOIEHUS
[IpakTdeckoe UCHoib30BaHNE O6opynoBanue  amus

28 BOTHYTBIX 3€pKaJjl JIEMOHCTpAaIUit
3puTeNbHbIE UILTIO3HUH, O6GopynoBanue  ans
MOPO’KIaeMbIe TTPETIOMIICHUEM JEMOHCTpAIHi

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJJOKOHHOW ONTUKH
Hcnonb3oBaHue 3aKOHOB CBETa B

31 TEXHUKE

6. YesioBek u npupoaa (44)

32 ABTOMaTHKa B HallleH )KU3HHU . KomnsrorepHoe

33 Panuo u TeneBuieHne obopynoBaHue
ANbTepHATHUBHBIC HCTOUHUKU

34 sHepruu. Bupl anexTpocTaHiuil




Kane}mapﬂo-TeMaanecxoe IJIAHUPOBAHUE 9 kiace

n/n

ara
MPOBEICHUS
Ilnan | dakr

Tema 3auarus

Hcnoabn3oBanue
o0opynoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOMI
U TeXHOJIOTHYeCKOM
HalNpaBJeHHOCTel
«Touka pocray

IIpUMeYaHue

1. BBenenue (14)

BBomnoe 3amstue. lenu u | KomnberoTrepHoe
3a/1auu Kypca. Texnuka | oGopymoBaHue
1 0€301MacHOCTH.
2. Kunematuka (7 4)
CriocoObl onucanust O6opynoBanue  aus
2 MEXaHHYECKOTO JIBWKCHUS JIEMOHCTpPAITHIA
[IpsimonuHeliHOE paBHOMEpPHOE OOGopynoBanue st
NBIDKEHUE o IJTIOCKOCTH? | JEMOHCTPALINIA
Cmortps
3 W3 KaKO¥M TOYKHU HaOII0JaTh
OTHOCHTETHHOCTD JBHKCHUS. OGopynoBanue  mis
4 Ci1o’xeHne IBIKEHU. JEMOHCTpaui
Jlabopamopnuie pabomoi: OGopynoBanue s
«M3ydenne NBMXEHUS CBOOOTHO | TabopaTOpHBIX padoT
najaroliero tena», «Mzydenue u Y4EHHUYECKHUX
5 JIBUKEHHS T€JIa 110 OKPY>KHOCTH» | OTBITOB
Kak u xyna noserena BULIHEBas OGopynoBanue s
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpaui
JBUKEHHS TEJ U TepCOHaXeH
paccka3zoB P.Pacm» 0
6 Mionxay3eHe
Hcropuyeckas peKOHCTPYKIUS O6opynoBanue  ais
OIIBITOB Tamnnesn 1o | JEMOHCTPALNI
OTIpe/IeNICHUIO
7 YCKOPEHHS g.
Omnpenenenrue CKOPOCTU O6opynoBanue  amus
PaBHOMEPHOTO JIBUKECHHUS MPU JEMOHCTpAIHi
UCIIOJIb30BaHUU TPEHAXKepa
8 «OeroBast TOPOXKKa.
3. Imnamuka (84)
Cuna Bonu, cuna yoexaenus unu | OGopynoBanue s
9 cuia - puszndeckas BenuyuHa? JIEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
10 «M3mepeHne Maccol Tena» 1a0opaTOpHBIX paboT
JIBM>KeHHUeE Teaa HoJ JSHCTBHEM u YYEHUUECKUX
11 HECKOJIBKHX CHJI OIIBITOB
JIBukeHue cucTteMsbl cBsa3aHHbIX | OOopynoBanue s
12 Tel JIEMOHCTpaIuit
JlabopamopHvle O6opynoBanue s
pabomsi: «3ydeHne TpeHusl | 1abopaTOpHBIX PadOT
CKOJIBKEHUSD) u YUEHUYECKUX
13 ONBITOB




Junamuka paBHOMepHOTrO | OGOpynoBanue  Jyist

14 JIBH)KEHUS 110 OKPY>KHOCTH JIEMOHCTpalui
Hcropus paszsutusa | O6opynoBanue A
NIPEACTABICHUI JIEMOHCTpaLui
0 Bcenennoii. Conneunas

15 CUCTEMA.
OTKpBITUS HA KOHUUKE Iepa. O6opynoBanue  aius
[IepBble HCKYCCTBEHHBIE | IEMOHCTpaLuil
CIyTHUKHU

16 3eMIIn.

4. Umnysbc. 3aKoH coXxpaHeHUs1 MMITYJibca (34)

17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
PeaktuBHOE JIBIDKEHHE B | 000OpynoBaHue

18 TIPUPOJIE.
Paccnenosanne [ITII ¢ nomompro | KoMnbrorepHoe

19 3aKOHA COXpPaHEHUs UMITYJIbCa 000pyTI0BaHNE

5. Craruka (24)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB MacC

OGopynoBanue s
1abopaTOpHBIX paboT

pa3IUYHBIX TeJ (TpH crocoba)» u YUYEHUYECKHUX
20 OTIBITOB
[IpumeHeHne npocteix | Kommneroreprnoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 00OpyI0BaHUE
3eMJISIHKH 10
21 HeOoCcKkpedha
6. Mexannveckue Kojie0anusi M BOJHBI (34)
Bunnr MasITHUKOB u ux | O6opynoBanue It
22 KOJIeOaHui JIEMOHCTpAaIUit
23 Yrto nepeHocur BoJiHa?
Konebarenbuble  cucremMbl B
24 PUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI (24)
DKcrepuMeHTallbHas MPOBEpKa KommbrotepHoe
25 cBOMCTB DM BOJIH. 000pyI0BaHNE
UccnenoBanue KommerotepHoe
ANIEKTPOMArHUTHOTO obopynoBaHue
26 uznydenns CBU-neun
8. Onruka (44)
. UsrotoBnenne moaenu KommbrotepHoe
27 KaJIEHJOCKOIIA. 00opyoBaHue
DKcrepuMeHTallbHAs TPOBEpPKa O6GopynoBanue  ans
28 3aKOHA OTPaKEHHsI CBETA. JIEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
«3mepenne mokazarens 1abopaTopHBIX padboT
PETOMIICHUS BOJIBI» u YY4EHUYECKUX
29 OTIBITOB
Kak otnuyarorcs nmokaszarenu OGopynoBanue  ams
30 MIPEIOMIICHUS IBETHOTO CTEKIIa JEMOHCTpAITHA
9. du3uKa aToMa U ATOMHOI0 siApa (44)
[Mormomenne wu  wucmyckanue | KommbrotepHoe

31

CBE€Ta

00opyoBaHue




atoMaMu. ONTHYECKHUE CIIEKTPBI.

N3mepenne KIIJ  conHeyHOM

32 Oarapen
BrusiHue paguoakTHBHBIX

33 W3JTY4YCHUH HA KHUBBIC OPTraHU3MbI
CriocoObl 3a1UThl OT

34 paarOaKTHBHBIX U3TY4CHHI

Kommnbroreproe
00opy10BaHNe
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