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IHosicHuTeIbHASA 3aNIHCKA

Pabouast mporpamMmma BHEypOUHOU NEATETBLHOCTH N0 GHU3UKE Ui 7 - 9 KIIacCOB COCTaBlIeHA
Ha OCHOBE MPUMEPHON mporpamMmsbl 1o ¢usuke s 7 — 9 xnaccoB (mof penakiuein Kysnerosa
A.A.), M.: «IlpocBemienune», 2017 1 cOOTBETCTBYET
- @enepanbHOMy 3akoHy «O0 oOpazoBannu B Poccuiickoit @eneparum» No273-D3 ot 29.12.2012
roja;

-OenepanbHOMy  00pa3oBaTeNbHOMY — CTaHAApPTy  OCHOBHOTO  O0mero  oOpa3oBaHwMs,
YTBEPKAEHHOMY IpUKa3oM MunucrepcTBa oopasoBanus U Hayku PO Ne1897 ot 17.12.2010 roa;
-Ilpukazy MwunucrtepctBa oOpa3oBanus U Hayku PD Nel577 or 31.12.2015 r» O BHeceHumn
M3MCHCHHI B (elnepanbHblii 00pa3oBaTeNbHBIM CTaHAAPT OCHOBHOTrO 00IIero oOpa3oBaHUS,
YTBEPKAEHHBIN NpHUKa3oM MuHucrepctBa obpazoBanus U Hayku PD» Nel897 or 17.12.2010
rojia»

-ObpazoBarenbHON MporpaMMe OCHOBHOTO OOIIEro oOpa3oBaHMUs;

-Yuebnomy miany OV

- [IpumepHoO#t TporpaMmme OCHOBHOT'O 00111eT0 00pa3oBaHus 1o ¢pu3nke (0a30BbIN YPOBEHB).

[Iporpamma paccumtana Ha 35 yacoB — 1 yac B Henmento B 7 kiacce, 35 yacoB — | yac B
Henemro B 8 kiracce, 34 gaca — 1 gac B Henemro B 9 Kiacce.

Jlannast pabouasi mporpaMMa BHEYPOUHOM NeATENbHOCTH Mo ¢u3uke ans 7 — 9 kiaccoB
cocraBieHa Ha ocHoBe OOII OOO MbOY OCOII Ne6 um. B.A. CyneBa u ¢ yuérom
METOJIMYECKUX PEKOMEHIAINHA MO CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B 0011€00pa3oBaTeIbHBIX
OpTaHu3aIUsIX, PACIIOIOKEHHBIX B CEITLCKOW MECTHOCTH M MAJTBIX TOPO/IaX, IIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYHOU HampaBieHHocTel («Touka pocta») (yTBEp>KIEHBI
pacrnopspkeHreM MuHucTepcTBa npocsenieHus Poccuiickoit @eneparuu ot 12.01.2021 r. Ne P-6)
U TpeaycMaTpuBaeT MPOBEICHHE 3aHATUN C MCHOJb30BaHHMEM o0OopyaoBaHus LeHTpa «Touka
pocTtay

I[InanupyeMblie pe3yabTaTbl OCBOEHUSI TPOrpaMMbl BHEYPOYHOH eSITeJIbHOCTH
«3aHumaTeabHasi ¢usuka» (¢ HUCNoJIb30BaHMeM obopynoBanust «Touka pocra»)B 7-9
KJIaccax.

Peanuzarust mporpamMmsbl CIIOCOOCTBYET JOCTHIKCHHIO CIICTYIONTUX Pe3yJIbTAaTOB:
JInynocTHbIE:

B cdepe muUHOCTHBIX YHUBEPCATBHBIX YUYEOHBIX JEHCTBUI yUaluxcs:

* yueOHO-TI03HaBaTeJIbHBIN HHTEpEC K HOBOMY Y4eOHOMY MaTepHally U crioco0am pelieHus HOBOi
3a/1a4u;

* OpUEHTAIlMs Ha MMOHMMAaHHWE MPUYHH ycliexa BO BHEYUYEOHOW NEATEIbHOCTH, B TOM YHUCIIEe Ha
caMOaHaJM3 U CAMOKOHTPOJb pe3yJsibTaTa, Ha aHaIM3 COOTBETCTBUS PE3yJbTaTOB TPEOOBaHUSAM
KOHKPETHOM 3a]1auH;

* CIIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOMN AEITeTbHOCTH;
Obyuarowuiica noay4um 803MONCHOCHb 015 (POPMUPOBAHUA:

* BHYTPEHHEW MO3MIMU IIKOJbHHKA HA YpPOBHE IMOJOKHUTEIBHOIO OTHOLIEHUSI K IIKOJIE,
MMOHUMAaHHS HEOOXOJUMOCTH YYEHHUS, BHIPAKEHHOTO B MpeolialaHuu yueOHO-TT03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHON YCTOMYUBOM yueOHO-TT03HABATEIHLHON MOTHUBALIUN YUCHUS;

* YCTOHYMBOTr0 y4eOHO-1103HaBATEIBLHOI0 HHTEpPECA K HOBBIM OOIIMM Crioco0aM perIeHus 3a/1ad.

MeranpeamMeTHble:

B cdepe peryasiTHBHBIX YHUBEPCATIbHBIX YUEOHBIX IEHCTBUN yUyaluxcs:

* [UIAHUPOBATh CBOM JECHCTBUS B COOTBETCTBHM C IIOCTABJIEHHOW 3a/ladeidl U YCIIOBUSIMHU €€
pean3anyy, B TOM YUCIIE BO BHYTPEHHEM IUIaHE;

* YUUTHIBATh YCTAHOBJICHHBIE IIPAaBUJIa B TUIAHUPOBAHUU M KOHTPOJIE CIIOCO0a PEIICHHUS;

* OCYILECTBIISITh UTOTOBBIM 1 NOLIATOBBIM KOHTPOJIb 10 PE3YJIbTATY;



* OICHUBAThH MPABUIHLHOCTh BBIMIOJIHCHUS JCHCTBHUS HAa YPOBHE aJ€KBATHON PETPOCTICKTUBHOM
OIICHKHM COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSM JaHHOH 3a7auu U 331a4HOM 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATH MPEIOKEHUS U OIICHKY YUUTENICH, TOBAPHIIEH, POUTENICH U APYTUX
JIIOJICH;

* pa3nU4aTh Cocod U pe3yabTaT IeHCTBUSI.

Obyuarowuiicss NOIY4Um 803MOHCHOCHb HAYYUMCSL:

* B COTPYAHHYCCTBE C YIUTEIIEM CTABUTh HOBBIC yUCOHBIC 3a/1a4H;

* MIPOSIBJISITH TO3HABATEIHHYIO HHUITUATUBY B YIC€OHOM COTPYIHHUYECTRBE;

* CaMOCTOSITEJIBHO aJCKBATHO OIICGHWBATH IPABWJIBHOCTH BBITIOJHEHHS JCUCTBHS W BHOCHTH
HE0OXO0IMMBIC KOPPEKTUBEI B UCTIOJTHEHHE KaK T10 X0y €ro pean3aliy, TaK ¥ B KOHIIE JICHCTBHUSL.

B cepe nosHaBaTe/ibHBIX YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN yUaIlMXCS:

* OCYIIECTBIIATH MOMCK HEOOXOMMMON WH(POPMANUU Ui BBHIOJHEHUS BHEYYEOHBIX 3a/laHUH C
WCTIOJB30BAHUEM YYEOHON IHUTEpaTypbl W B OTKPHITOM HWH(OPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKIIOTICJIMHA, CHpPAaBOYHUKOB (BKIIOYAs AIIEKTPOHHBIE, HHU(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WNHurepHera;

* OCYHIECTBIIATH 3aMUCh ((hUKCAIHIO) BEIOOPOUHOM HHPOpMAIIUK 00 OKPY’KAFOIIIEM MUPE U O cede
caMOM, B TOM 4YHcJIe C TOMOUIbt0 nHCTpymMeHToB KT

* CTPOUTH COOOIIEHHMS, TIPOCKTHI B YCTHOM W MUCEMEHHOH (opMme;

* POBOJINTH CPABHEHUE U KIIACCH(DUKAIINIO TIO 3a]AHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUIMHHO-CIICJCTBEHHBIC CBSI3H B M3y4aeMOM KpyTe SIBICHUI,

* CTPOHWTH pacCyXJICHHUs B (popme CBSI3M MPOCTHIX CYXICHHH 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBaXx M CBS3aXx;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUNBCA:

* OCYLIECTBJIATh PACHIMPEHHBIA MOUCK MH(GOPMAIIUHU C HCIIOIb30BAaHHUEM PECYPCOB OUOINOTEK U
cetu MuTepHeT;

* 3amuchiBaTh, (UKCUpOBaTh HWH(MOpPMAIMIO 00 OKpPYXKAIONUX SBJICHHUSIX C ITOMOIIBIO
unctpymentoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHHSI B YCTHOM U MUCbMEHHOI (popme;

* OCYIIECTBIISATH BbIOOp Hanbosiee 3((HEeKTUBHBIX CIIOCOOOB pelIeHus 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTMYECKOE PaCCyXkJCHHE, BKIIOYAIOIIee YCTAaHOBJICHHWE MPUYMHHO-CIIEICTBEHHBIX
CBs3€l;

* MOTYT BBIUTH Ha TEOPETUUECKUN YPOBEHB PEILICHUS 3aau: pelIeHHE M0 OMPEIEeICHHOMY IIJIaHy,
BIIaJICHUE OCHOBHBIMH MPUEMaMH PEIICHUSI, 0CO3HAHUS JESITEIbHOCTH MO PEIICHUIO 3a/1a4H.

B chepe koMMyHHKATHBHBIX YHUBEPCABHBIX YUEOHBIX IEHCTBUN yUaIIUXCS:

* aJICKBaTHO MCIOJIb30BaTh KOMMYHUKATUBHBIE, MIPEK]IE BCETO - PEUEBBIC, CPEICTBA AJISI PEIICHUS
pPa3NUYHBIX KOMMYHUKATHUBHBIX 3a7a4, CTPOUTh MOHOJOIHYECKOE COOOIIeHHe, BIAJETh
MaoTuYecKo (popMoit KOMMYHHKAIIMH, UCTONB3Ys, B TOM YHUCIE CPEICTBA U WHCTPYMEHTHI
UKT u aucTaHIMOHHOI'O OOIIEHHS;

* IONIyCKAaTh BO3MOYKHOCTb CYIIIECTBOBAHUS y JIIOJICH Pa3JIMUHbIX TOYEK 3pEHUS, B TOM UYHUCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIUIO MapTHEpa B OOIICHUU U
B3aMMOJICHCTBUN;

* YYUTBHIBATH pPA3HbICE MHEHHUS M CTPEMUTHCS K KOOpDAMHALIMU pPA3JIMYHBIX TMO3ULHMKA B
COTPYIHHUYECTBE;

* popMynupOBaTH COOCTBEHHOE MHEHHE U MTO3UITHIO;

* JIOTOBAPUBATHLCS U MPUXOAUTH K OOIIEMY PEIICHUIO0 B COBMECTHOM JEATEIHHOCTH, B TOM YUCTE
B CUTYyalllU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMNbCAL:

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYAHHUECTBE OTIUYHBIE OT COOCTBEHHOW MO3UIUH JAPYTHUX
JTIOACH;

* YYUTHIBATh Pa3HbIC MHEHHSI K HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO IMO3HUIIUIO;



* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U IMOAXO0/0B K PEIICHHUIO MTPOOIEMBI;

* ApryMEHTUPOBAThb CBOK MO3ULUI0 M KOOPAMHUPOBATH €€ C IO3ULUAMH IIApTHEPOB B
COTPYAHUYECTBE TPHU BHIPAaOOTKE OOIIETO PELIeHNsI B COBMECTHOH JIEATEIIbHOCTH;

* 3amaBaTh BOINPOCHL, HEOOXOAMMBIE Uil OpraHW3allMd COOCTBEHHOW JIESTEIBbHOCTH U
COTPYAHHMYECTBA C IAPTHEPOM;

* OCYLIECTBJIATh B3aUMHBIA KOHTPOJb M OKa3blBaTb B COTPYAHHUYECTBE HEOOXOJUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpUEHTHPOBAThCS B SBJICHMSIX U OOBEKTaX OKPYKAIOLIEro0 MHpa, 3HaThb TIPaHULBl HX
IIPUMEHHUMOCTH;

- IOHUMAaTh OIpeieNeHNs (PU3NUECKUX BEIMYUH U IOMHUTH OIpeeNstomne GopmyIbl;

- IOHUMAaTh KakUM (PU3NYECKUM MPUHIMUIAM U 3aKOHAM MOJTUMHSIIOTCS T€ UM UHBIE OOBEKTHI U
SIBJICHUS IPUPOIBL;

- 3HaHHE MOJIENIM TIOUCKA PEIIeHnH Ui 3aa4 1o (PU3UKeE;

- 3HaTh TEOPETUYECKNE OCHOBBI MAaTEMATUKH.

- IPUMEYaTh MOJEIH SIBJICHUN U OOBEKTOB OKPY’KAIOLIETO MHUPA;

- AaHAJIN3UPOBATh YCIOBUE 3aa4H;

- iepeopMyIMPOBATh U MOJIETHPOBATh, 3aMEHITh UCXOHYIO 33/1a4y Jpyroi;

- COCTaBIIATH IUIAH PEIICHUS;

- BBIJIBUTATh U MIPOBEPSATH NpeIaraéMsble JUIsl pEIIEHUs] TUIIOTE3BL;

- BJIAJIETh OCHOBHBIMU YMCTBEHHBIMH OII€pAaLUAMHU, COCTABIAIOIIMMHU IIOUCK PELIECHUS 3a1a4u.

Conep:kaHue nporpaMMbl BHEYPOUHOI AeSITeJIbHOCTH
7 kaacce

BBenenue. Beognoe 3anstue. [lenu u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib 3KCIepUMeHTA B )KU3HHU 4YeJI0BeKaA.

Teopusa: 3yunutb OCHOBBI TeOpUHM morpemHocTeid. I[lorpemHocTd MpsMbIX U KOCBEHHBIX
U3MEpeHul, MaKCHUMallbHas MOrPEIIHOCTh KOCBEHHBIX HW3MEPEHMH, Yy4YeT MOrpeurHocTei
u3MepeHuil npu noctpoeHuu rpadukoB. IlpencraBieHue pe3ynbTaToB H3MEpeHH B ¢opme
TabuIl 1 rpad)uKoB.

Ilpaxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN MPUMEHSTh MPHU BBHITTOTHEHUU IKCIEPUMEHTATbHBIX
3a/1a4, MPaKTHIECKUX padoT. (¢ ucnoab30BaHueM o6opynoBanusi «Touka pocray)
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

[IpuBoauTh mpuMepsl 0OBEKTOB M3ydeHHs Qu3uku ((usnueckue sBIeHUS, PU3NYECKOe Telo,
BeIlleCTBO, pusnueckoe mnosje). Habmonare u anaau3upoBaTh Gu3ndeckue ABjeHus (PUKCUpOBAThH
W3MEHEHHSI CBOICTB OOBEKTOB, CcpaBHUBATh HX H 0000mars). I[lo3HakoMHTbCS C
AKCMIEPUMEHTAJIbHBIM METOJOM HccliefloBaHusS Tpupoasl. COopka mpuOOPOB U KOHCTPYKIIMIA.
Hcnonb3oBaHue HM3MepUTENBHBIX MPUOOPOB. BoimonHeHne 1a00paTOPHBIX W MPAKTHYECKUX
pabot. /lmarHocTrika W ycTpaHEHHE HEUCIpaBHOCTEH mpubopoB. BricTpanBaHue TUIOTE3 Ha
OCHOBaHUU UMEIOIINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HepaBHOMepHOe ABmxkeHue. ['paduueckoe mpeacraBieHue IBUKCHHSL.
Pemenue rpadudecknx 3amad, pacdeT MyTH U CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO ABM)KCHUS.
[TonstTne unHepimu u uHepTHOCTU. LleHTpoOexHast cuna. [IpumeHeHne MaHHBIX (PU3MUECKHUX
MOHATHH B )KU3HEJEITENLHOCTH YesoBeka. Cuja ynpyrocTy, cuiia TpeHHs..

Ilpaxmuxa: ViccnenoBanue 3aBUCUMOCTH CHIIBI YNPYTOCTH, BO3HHKAIOIIEH B MpYyKUHE, OT
crenenn nedopMmanuu npyxkuHel. Omnpenenenue kKodQUIMEHTa TpeHus Ha Tpudbomerpe. (¢
HCI0JIb30BaHMeM 00opynoBaHus «Touka pocra»)

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS OT CHITBI HOPMAJILHOTO JIABJICHUS.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.



Amnanu3 tabnun, rpadgukos, cxem. [lorck oObscHenus HaOm0naeMbIM coObITUsIM. Onipesienenne
CBOWCTB MPHOOPOB MO YepTeKaM M MOJENSAM. AHaIN3 BO3HHKAIOIIUX MPOOJIEMHBIX CHUTYaIUH.
N3o00paxaTh cHCTEMy KOOPIWMHAT, BBIOMpPATh TENO OTCYETAa M CBSI3BIBATH €0 C CHCTEMOM
KoopauHat. Mcronbs30BaTh CUCTEMY KOOPAUHAT IS U3YyUEHUS TPSIMOJIMHEWMHOTO IBUKEHUS TeJa.
COopka ipuOOpOB u KOHCTPYKIWi. Vcronb30BaHue M3MEPUTENBHBIX PUOOPOB. BrImonHeHwe
71a00paTOPHBIX U MPAKTUYECKUX padoT (¢ mcnojb3oBaHueM obopynoBanus «Touka pocray).
JluarHoctuka u yCcTpaHeHUE HEUCIIpaBHOCTEN TpruOOpoB. BrIcTpanBaHue runore3 Ha OCHOBAaHUU
nMermuxcs JaHHbIX. KoOHCTpyupoBaHMe W MOJCIMPOBAHHME. BBINOJHEHHME 3aJaHUl 110
YCOBEPILIEHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTka u
MPOBEpPKa METOJIMKH SKCIICPUMEHTAILHOM paboThl. PaboTa B ManbIx Tpymmax. AHaIH3UPYIOT,
BBIOMPAIOT M 00OCHOBBIBAIOT CBOE pemieHue, AercTBus. IlpeacraBienne pe3yiabTaToB MapHOM,
IpyNIOBOM JAEATEIbHOCTU. Y4YacTHE€ B JUAJIOr€ B COOTBETCTBUU C IPaBUJIAMHU PEUYEBOTO
MTOBEACHUS.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackans, TuapocTaTHueckoe HaBICHHE, COOOIIAIONIUECS
COCY/IbI, TUJIPABIMYECKUE MAIITHBI.

Ilpakmuka: 3a0auu: BHITAIKUBAIOIIAs CHJIA B Pa3JIMYHBIX CUCTeMax; MNpUOOpHl B 3aaadax
(coobmraroruecs: COCy/Ibl, THAPABIMYECCKUE MAIIHHBI, PhIYart, OJ0KH).

DKCIEepUMEHTAITBHBIC 38/ TaHHS:

1)usmepenue cuiibl Apxumena,

2)u3MepeHrne MOMEHTA CUJTBI, JCHCTBYIOIIETO Ha phIyar,

3)usmepeHue paboOThl CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C MOMOIIBIO IMOABMKHOTO WU
HETIOJBMYKHOTO OJIOKa(C MCIOoJIb30BaHueM 00opyaoBaHus « Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Ananmu3 Tabmun, rpaduxoB, cxem. [louck oOBsicHeHus HaOm0gaeMbIM coObITHsM. COOpka
npuOOpOB M KOHCTpyKHuH. Vcmonb3oBaHue W3MEpUTENbHBIX TpUOOPOB. BrimomHeHue
Ja00paTOPHBIX M MPAKTHYECKUX paboT. /[MarHocTika v ycTpaHEHHE HEUCITPABHOCTEH TPHUOOPOB.
BoicTpanBaHue rumoTre3 Ha OCHOBAHMU HUMEIOIIMXCS JaHHbIX. KoOHCTpyupoBaHue U
MozenupoBanue. Pabota B Manbix rpynnax. AHaIU3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE
peumienue, aedctBuda. llpencraBieHue pe3ynbTaTOB MApPHOW, TPYIIOBOM JESITEIbHOCTH.
[ToaroroBka cooO1eHUH U TOKJIAI0B. Y4acTUe B IUAJIOre B COOTBETCTBHUHU C IPABUIIAMU PEUEBOT0
MTOBEACHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBEpbIX TeJl. Y CIOBUS paBHOBecHs. MoMeHT cuuibl. [IpaBuiio
MoMmeHTOB. Llentp Tsbkectu.  MccnmengoBanume — pa3snMYHBIX — MEXAaHUYECKHX  CHCTEM.
KoM06uHupoBaHHBIE 33a/1a41, UCTIONB3YS YCIOBHS PAaBHOBECHS.

Ilpakmuka: VI3roToBNeHNE pabOTAIOIICH CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0esIMENbHOCHIU.

AHnanu3 tabnui, rpadukoB, cxeM. [Touck o0bsicHeHHS HaOMIOgaeMbIM COOBITHAM. OnpeieneHre
CBOICTB mpHOOPOB MO YepTeKaM M MOJEIsIM. AHAINU3 BO3HUKAIOUIUX MPOOIEMHBIX CUTYyalUH.
HabGmionate geiicTBue mnpocThix MexaHU3MOB. l[lo3HakoMuTbes ¢ (pU3HUECKON MOMENbIO
«abcomoTHO TBEPIOE Teno». Pemate 3amaun Ha MpUMEHEHUE ycNOBUs(MpaBUia) PAaBHOBECHS
peruara. IlpumensTs ycrmoBue (IpaBWIIO) pPaBHOBECHs pbldara i OOBSICHEHHs JEHCTBUS
pPa3IUYHBIX MHCTPYMEHTOB, HCIIOJIb3yeMbIX B TeXHHMKe M B ObiTy. COopka mnpubOpoB u
KOHCTpYKUUU. Vcrmonb3oBaHue H3MEPUTENbHBIX NpUOOpOB. BrImomHeHHe n1abopaTOpHBIX U
MpaKTUYEeCKUX paboT. /lnarHocTuka M ycTpaHeHHE HEUCHpPaBHOCTEH mpuOOpoB. BricTpanBaHue
TUNIOTE3 Ha OCHOBAaHMUM HWMEIONIMXCS JaHHbIX. KOHCTpyMpoBaHME U MOJEIHUPOBAHUE.
BrimonHnenue 3amaHuil 1O YCOBEPIIEHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
ombIToB. Pa3paboTka u mpoBepka METOUKH IKCIIEPUMEHTATBHONU PaOOTHI.

PaGora B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOUPAIOT M 000CHOBBIBAIOT CBOE pElIEHUE, TeHCTBUS.
[IpencraBnenne pe3ynbTaTOB MapHOM, T'PYNIOBOHN nesTenbHOCTH. [loaroroBka cooOuieHuil u
noknaoB. OCyHIECTBISIOT CAMOOLEHKY, B3aMMOOLEHKY JESATEIbHOCTH. YUacTHE B JMajore B
COOTBETCTBUU C IIPABUJIAMH PEYEBOT0 MOBEICHUS.



8 kiacce

TenoBble sIBJICHUS.

Tennosoe pacmmpenue tei. IIponeccs! aBieHns U OTBEPACBaHUS, UCIIAPEHUS U

KoHAeHcauuu. Temmonepeaaya. BinaxkHocTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus JbAa B BOJIC.

2. CKOpOCTb MCTIAPEHUS PA3IUYHbIX KHUIAKOCTEH.

3. TeruioBble ABUTaTENN OYAYIIETO.
Jlabopamopuvie pabomul (¢ HCOJIb30BaHNEM 000pynoBanus «Touka poctay)

1. U3meHeHus JUIMHBI TeJa IPU HarpeBaHUM U OXJIAXKICHUH.

2. OT1nuBKa napapuHOBOTO CONAATHKA.

3. HaGmrogenue 3a niaaBiaeHUEM Jbaa

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS SKUJIKOCTH?

5. HabGnrongeHue TerionpoBOAHOCTH BOJIbI U BO3IyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

CaMocTosATeNbHO (QOPMYJIUPYIOT IO3HABATEIbHYIO 337ady. YMEIOT C IOMOIIbIO BOIPOCOB
noObIBaTh  HejocTaronlyo uHpopmanuioo. Mcnonab3oBaHue U3MEPUTEIBHBIX — MPHOOPOB.
Boimonnenue 1abopaToOpHbIX M IpakTUYeCKuX paloT. JluarHocTMka U yCTpaHEHHeE
HeucnpaBHocTel mpuOopoB. BeicTpamBaHue THIIOTE3 HAa OCHOBAHMM MMEIOLIUXCS JaHHBIX.
KoncTpyupoBanue u MoJennpoBaHue.

Boinonnenue 3amaHuil Mo ycOBEpIIEHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOAWKH SKCIEpPUMEHTAIbHOW paboTel. Pabota B mamibix
rpymnmnax. AHAIM3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT CBOE pelieHue, AecTBus. [IpencraBnenue
pe3yJIbTaTOB TMApHOW, TPYNNOBON JEATEIbHOCTH. YYacTHE B JHAJIOrEe B COOTBETCTBUM C
MIpaBUJIAMH PEYEBOr0 MOBEACHMUS.

JJIeKTPUYeCKUE SABJICHUS.

Muxkpomup. Monenu atoma, cymectBoBasiime 10 Hadana XIX. McTtopus OTKpBITUS U IEUCTBUS
raJlbBAHMYECKOro sjemeHTa. Mcropus cosnmanust anektpodopHoit MamuHbel. OnsiT BosbTa.
DJIEKTPUYECKHUI TOK B DJIEKTPOJIUTAX.

Jlemoncmpayuu: (¢ ucnoJib30BaHneM odopynoBanus «Touyka pocray)

1. Moxenu aToMOB.

2. NaibBaHUYECKUE PJIEMEHTBHI.

3. Paborta anekTpodopHOI MalIHHBbI.

4. OnbiTel Bonbsta u ['anpBanu.

Jlabopamopusie pabomul:

1. Coznanue raibBaHUYECKHUX DJIEMEHTOB U3 MOAPYYHBIX CPECTB.

2. DIIEKTPUYECKHUI TOK B KHIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JICATEIbHOCTH:

YpaBIiiOT CBOEH O3HABATENBHON U YU4EeOHOM NeSTENbHOCTHIO TOCPEACTBOM MOCTAHOBKH IIEJIEH,
MJIAHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOUX JEUCTBHM M OLEHKH YCIEIIHOCTH YCBOCHHS.
CpaBHUBAIOT crocod U pe3yabTaT CBOMX ACUCTBUN C OOpa3loM - JUCTOM COMPOBOXKICHHUSL.
OOnapyxxuBatloT  OTKJIOHEHUs. OODyMBIBAIOT TPUYUHBI  OTKJIOHEHHH. OCYIIECTBISIIOT
CaMOKOHTPOJIb M B3aUMOKOHTPOJIb. Vcronp30BaHNEe M3MEPUTEIHHBIX MPUOOPOB. BrimoiaHeHue
1ab0PaTOPHBIX U MPAKTHUECKUX paboT. J[MarHocTKa U yCTpaHEHHE HEUCTIPABHOCTEH MPUOOPOB.
BricTpauBanne TUNOTE3 HA OCHOBAaHMM HMEIOIIMXCA JaHHbIX. KoOHCTpyupoBaHue u
MOJIEIIMPOBAHHUE.

JIEKTPOMATrHUTHBIE SIBJICHUS.
MarnuTHOoe ToJe B BeliecTBe. MarHuTHas aHomanus. MarHutHbele Oypu. PazHoBHIHOCTH
AIIEKTPOU3MEPUTENBHBIX MPUOOPOB. Pa3HOBUAHOCTH 3IEKTPOIBUTATEIEH.
Hemoncmpayuu (¢ ucnoJib3oBanueM o6opynoBanusi «Touka pocray):
1. HarnsagHoCTh NOBEIEHNUS BELIECTB B MATHUTHOM IIOJIE.
2. [Ipe3eHTan 0 MarHUTHOM T10J1€ 3eMJIH ¥ O MarHUTHBIX OypsIX.



3. JleMoHCTpauusi pa3HOBUIHOCTEH 3JIEKTPOU3MEPHUTEIBHBIX IPUOOPOB.

4. HarnsaiHOCTh pa3HOBUIHOCTEH 3JIEKTPOIBUTATENCH.

Jlabopamopnvie pabomul. 1. ccnenoBanue pa3invHbIX IEKTPOU3MEPUTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

YpaBIsSiOT CBOCH TTO3HABATENLHOM M YUEOHOH IEATELHOCTHIO MOCPEACTBOM ITIOCTAHOBKH IIEJICH,
IUIAHUPOBAHUS, KOHTPOJS, KOPPEKIHMH CBOUX JEMCTBUM M OLIEHKH YCHEIIHOCTH YCBOEHHS.
CpaBHHMBAIOT CIIOCOO0 M PE3yJbTaT CBOMX JEHCTBUH C OOpa3lloM - JIMCTOM COIPOBOXKIICHHSL.
OOnapyxuBatOT  OTKIOHEHHA. OOOyMBIBAIOT NPUYMHBI  OTKJIOHEHUH.  OCyIlIeCTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Ontuyeckue siBJIEHUS.

Hcrounmku cBeTa: TEIJIOBBIC, JIFOMHUHECIIEHTHBIC, MCKYCCTBEHHBIE. M3roToBiieHHEe Kamephl -
00CKypa W HCCJIEIOBaHHE H300pPKEHHUS C MOMOIIBbI0 MOJAETH. MHOroKpaTHOoe H300pa)keHue
MpeaMETa B HECKOJIBKUX TJIOCKUX 3epKajiaX. M3roroBUTh MepUCKOMN U ¢ €ro MOMOIIIBIO MPOBECTH
HaOmrogeHusi. [lpakTuyeckoe WCMOJIB30BAHUE BOTHYTHIX 3€pKal. 3pUTENbHBIC WILIIO3UH,
MOPOXKAAEMbIE MpeTOMIIEHNEM cBeTa. Mupaxu. PazButue BOJIOKOHHOUW onTuKH. Mcnosib30BaHue
3aKOHOB CBETa B TEXHUKE.

Jemoncmpayuu(c ucnosib3oBanuem odopynosanus «Touka pocray)

1. Pa3nuyHble HICTOYHUKHU CBETA.

2. N3o0pakeHune npeaMeTa B HECKOJIbKUX MIIOCKUX 3epKajiax.

3. U300paxkeHue B BOTHYTHIX 3epKajax.

4. Mcrionp30BaHUE BOJIOKOHHOW OMTHKH.

5. YcerpoiictBo (poToanmapaToB, KHHOIPOEKTOPOB, KAJICHIOCKOTIOB.

Jlabopamopusie pabomul:

1. U3roToBnenune kamepsl - 00CKypa 1 uccieioBaHiue n300paskeHus ¢ TOMOIIbIO MOJCIH.

2. [IpakT4yeckoe MPUMEHEHUE TUIOCKUX 3€pKaJl.

3. [IpakTryecKoe UCIOIb30BaHUE BOTHYTHIX 3€pKall.

4. 3roToBIieHHE TTEPUCKOIIa U HAOIIOACHHS C TIOMOIIIBIO MOJICITH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

VYrpaBistoT cBOEH MO3HABATEIHFHON M yI€OHOH JIEATEIbHOCTHIO TIOCPEACTBOM IMTOCTAHOBKH IIEJICH,
IJJAHUPOBAHUS, KOHTPOJS, KOPPEKIUU CBOUX JEHCTBUM M OLEHKH YCIEIIHOCTH YCBOCHHMS.
Boigenstor u QopMynHpyrOT THO3HABAaTENbHYIO Iefb. BBIIEISIOT  KOJIWYECTBEHHbBIE
XapaKTepUCTUKN OOBEKTOB, 3aJaHHble cioBamMH. [IpuHMMAaOT MO3HaBaTeNbHYIO LEJIb U
COXPAHSIOT €€ IPH BBIMOJHEHUH YUeOHbIX AeiicTBuidl. Oco3HAIOT cBoU AeicTBUs. VIMEIOT HaBBIKU
KOHCTPYKTUBHOT'O OOIICHHS B MAJIBIX TPYTIIaX.

YesoBeK 1 IpUpoOaA

ABTOoMaTHKa B Haulel xkxu3Hu. [IpuMeprl ncnonp30BaHUs aBTOMAaTHYECKUX YCTPOMCTB B HAyKe, Ha
npou3BojacTBe U B ObITY. CpenctBa cBA3U. Panuo u TeneBuaeHue. AlbTepHATUBHBIE UCTOUHUKU
sHepruu. Bunel snexkrpocranuuii. HeoOXoaMMOCTh SKOHOMUHU TNPHUPOJIHBIX PECYPCOB H
UCIOJIb30BAHNUS, HOBBIX SKOJIOTHYHBIX U O€30MacHbIX TexHosoruil. Hayka un 6e30nacHOCTb JIIOEH.
Hemoncmpayuu: 1. oToMaTepualsl U claiiipl Mo TeMe.

Jlabopamopnvie pabomul: 1.M13ydeHne neHCTBUIA CPEACTB CBA3U, PAHO U TEIEBUICHHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.

CamocroaTenbHO  (QOPMYNHPYIOT TO3HABaTENIbHYIO 3adady. YMeEWT (WIM pPa3BHBAIOT)
CIOCOOHOCTH € IMOMOILBIO BOIIPOCOB JI0OBIBATH HEIOCTAIOILYI0 HH(OPMAIIHIO.

9 kjacc

Kunematnka

CrniocoObl onucaHus MexaHu4deckoro aBmwkeHus. Cucrema orcuera. [IpsimonnHeitHoe ABMXKEHHE.
[IpssMOnMHENHOE pPAaBHOMEPHOE IBIKEHUE II0 IUIOCKOCTH. llepemelienne M CKOpOCTh IpU
PaBHOMEPHOM MPSMOJIMHEHHOM JBMXXEHMM 10 IJIOCKOCTH. OTHOCUTENBHOCTb JBM)KCHHUS.
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Cnoxenue paBuxeHui. [lpuHuumn He3aBUCUMOCTH JBWKeHUU. KpuposmHelHOe IBUXKEHUE.
JIBukeHwue Telna, OpOIISHHOTO MOJI YIJIOM K TOPH30HTY. PaBHOMEpHOE ABMKEHUE 110 OKPYIKHOCTH.
VYrnoBas ckopocts. [lepro u yactora BpaieHus. CKopocTb
Y YCKOPEHHUE MPU PABHOMEPHOM JIBUIKEHUH 110 OKPYKHOCTH.
Jlabopamopusie pabomui(c ucnoab3oBaHueM ooopynoBanus «Touka pocray):
1. H3yudeHue ABM>KEHHS CBOOOJHO MAJAIOIIErO TEaA.
2. W3yuenue IBUKEHUS MO OKPY>KHOCTH.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. OmpezneneHne CKOPOCTH PABHOMEPHOTO JIBUXKEHUS MPH HCIOIB30BAHUU TpPEHAXKEpa
«OeroBast TOPOKKay.
2. HUcropuueckass peKOHCTPYKIUs ONBITOB [anuiues MO ONpEenesieHHI0 YCKOPEHUs
CBOOOJHOIO MaJACHUS TEJ.
3. Ilpunuuns!l paboTsl IpUOOPOB AJISE U3MEPEHUS CKOPOCTEN U YCKOPEHUH.
4. Ilpumenenune cBOOOAHOTO MAICHUS Il U3MEPEHUS PEAKIINH YeTTOBEKa.
5. Pacder TpaekTopuu IBHKEHUS MEPCOHAXKEN paccka3oB P.Pacrmo.
Xapakxmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTeHHE U OOCYXXJIEHHE TEeKCTa CcTaTeu
MHTEPHET-CAaTOB, OOCYXJEHHE IOKIaJ0B M MpPE3eHTAllUi, COCTAaBIIEHWE U pelIeHHe 3ajad,
obcyxaenne crmoco6oB pemienus (moaroroka k OI'D o ¢pusnke).

JAnnamuka
Nuepunanehbie cuctemsl orcyera. Cwna. 3akoHsl HeroToHa. [[BrkeHMe Tena moj AeWCTBHEM
HECKOJBKUX CHJ. JIBMKEHWE CHCTEMBI CBSI3aHHBIX Tel. JIMHAMUKa PaBHOMEPHOTO IABMKEHUS
MaTepHaIbHON TOYKHU MO OKPYKHOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTCHUS. J[BHKEHHE
manet. MckyccrBenHble criyTHUKU. ConHeuHas cuctema. Mictopus pa3BUTHS MPEICTABICHUNA O
Bcenennoit. Ctpoenue u sBotonus Beenennoil.
Jlabopamopusie pabomui(c Ucoab30BaHuEeM 000opynoBaHust «Touka pocTa»):
1. M3mepeHune Macchl Tea C UCIOJIb30BAHUEM BEKTOPHOTO PA3JIOKEHUS CUIIBL.
2. W3ydeHue KHHEMATHKH U JUHAMHUKU PAaBHOYCKOPEHHOTO JBM)KEHHUSI (Ha IPUMEPE MAILIMHBI
ATByna).
3. H3ydeHue TpeHUS CKOIbKEHHUS.
IIpumepnvie memol NPOEKMHBIX U UCCLIEO08AMENLCKUX PAOOM.:
1. Hcropuueckas pekOHCTpyKLUs onbITOB KysioHa 1 AMOHTOHA O ONPEEIEHUIO BEIMYUHbI
CUJIBI TPEHUS CKOJIbKEHUS.
2. IlepBble HCKYCCTBEHHBIE CIIyTHUKH 3€MJIH.
3. Kak oTinuaroTcs MexaHM4eCKue IMpOIEeCcChl Ha 3eMJie OT MEXaHWYECKHUX ITPOLIECCOB B
Kocmoce?
4. Tena ConneuHnolt cucteMbl. OTKPBITHS HA KOHUUKE Mepa.
Xapaxmepucmuka OCHOBHbBIX 6U008 OesimelbHOCMU: YTeHHE U OOCYXXJIEHHEe TEeKCTa CcTaTei
WHTEPHET-CATOB, OOCYXIECHHE MOKIAJ0B M MpPE3CHTallMi, COCTAaBIIEHHWE U peIIeHHE 3ajad,
o0cyxkaeHue crnoco0oB pemieHus (moaroroska k OI'D no dusuke).

NMmnyabce. 3aK0H cOXpaHeHHsS] HMITYJIbCa
Nmnynec. U3meHeHue umiynbca MaTepualbHOM Toukd. Cucrtema Tell. 3aKOH COXpaHEHUs
HUMITYJIbCA.
Ipumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. PeakTHBHOE ABM>KEHHUE B IPUPOJIE.

2. Paccnenosanue JITII c moMomipio 3aKk0Ha COXpaHEHHs] UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHE W OOCYXXJIEHHE TEeKCTa CTaTel
WHTEPHET-CATOB, OOCYXICHHE MOKIAJOB M TpPE3CHTAllMi, COCTAaBIIEHHWE U peIIeHHe 3ajad,
o0cyxaeHue crnoco0oB perieHus (moarotorka k OI'D no dusmke).

CraTuka
PaBHOBecue Tenna. MOMEHT cuiibl. Y CIIOBHSI paBHOBECHS TBEPAOIO Teia. [IpocTbie MeXaHU3MBI.
Jlabopamopuvie pabomui(c ucnoab3oBanueM odopynoBanus «Touka pocray):



Omnpenenenre EHTPOB MacC Pa3IUYHbIX TeNl (TpH criocoba).
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. TlpuMeHeHHe IPOCTHIX MEXaHHU3MOB B CTPOUTEILCTBE: OT 3eMJISTHKH JI0 HeOOCKpeoa.

2. HccnenoBanue KOHCTPYKIIMH BEJIOCUTIENA.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCMU. YTCHHE W OOCYXJCHHE TEKCTa CTaTel
MHTEPHET-CATOB, OOCYXJEHUE MOKIAJ0B M MPE3CHTAIMH, COCTABJICHHWE W pEIICHHE 3a/ad,
obcyxaenne cnocoooB pemenus (moaroroska k OI'D no duzuke).

Mexanuyeckue KoJie0aHus U BOJTHbBI
Mexannueckue konebanus. IIpeoOpasoBaHme SHEPruM NpPU MEXAHUYECKUX KOJEOaHUSX.
MareMaTHUeCKUil W TNPYXUHHBIA MasTHUKH. CBOOOIHBIC, 3aTyXarollue M BBIHYXICHHBIC
kosneOanus. Pezonanc. Mexannueckue BOJIHBI. [[1MHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopusie pabomui(c ucnoab30BaHueM 00opynoBanus «Touka pocTa»):
N3yuenue konebaHMil HUTSHOTO MasiTHUKA.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTBI.

2. KonebarenpHble CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapakxmepucmuka OCHOBHbBIX 6U008 OesimelbHOCMU: YTeHHE U OOCYXXJIEHHe TEeKCTa cTaTel
MHTEPHET-CATOB, OOCYXJEHHE IOKIaJ0B M MpPE3eHTAlUi, COCTAaBIIEHWE U pelIeHHe 3ajad,
obcyxaenne cnocoboB pemienus (moaroroska k OI'D mo dusmke).

DJIeKTPOMATrHUTHBIE KOJI€0AHUS U BOJIHBI

[TepemennsbIit anexTpudeckuii Tok. KonebarenbHplli KOHTYp. BeIHYKIeHHBIE U CBOOOHBIE DM
kosebaHusi. OM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.

Bnusiaue OM u3nydeHUil Ha KUBbIE OPraHU3MBI.

N3roTtoBieHne yCTaHOBKH ISl IEMOHCTPALIMK ONBITOB 110 DMHU.

DnekTpoMarautTHoe u3nydenne CBY-neun.

Hcropuyeckast peKOHCTPYKLUS OMBITOB AMIepa.

Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTeHHE U OOCYXXJEHHE TEKCTa CcTaTel
WHTEPHET-CATOB, OOCYXIECHHE IOKIaJ0B M NpPE3eHTalMi, COCTAaBIIEHWE U pelIeHHE 3ajad,
obcyxaenne crmoco6oB pemieHus (moarotoska k OI'D no ¢puzuke).

Al

Onrtuka
Uctounuku cBeta. JlelicTBUS cBeTa. 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHHs CBETa. 3aKOH
orpaxkeHus cBeta. [TocTpoeHre n300paXKeHMIA B TNIOCKOM 3epKajie. 3aKOH IPEIOMIICHUS CBETa Ha
IUIOCKOW TpaHUIle JBYX OIHOPOJHBIX NpPO3pavyHbIX cpen. [IperomiieHue cBeta B MpHU3ME.
Jucrniepcusi cBeTa. SIBJCHHME TOJHOTO BHYTpPEHHEro oTpaxkeHus. JIuH3bl. TOHKHE JIMH3BI
[TocTtpoeHrne M300pakeHUH, CO3MaBAaCMbIX TOHKMMH JHH3aMH. ['7a3 u 3penue. Ontudeckue
pUOOPBHI.
Jlabopamopnvie pabomui(c HcnoJb30BaHueM 00opyaoBaHusi «Touka poctay):

1. DkcnepuMeHTaJbHas MPOBEPKa 3aKOHA OTPaKEHUS CBETA.

2. H3mepenue mokazaTessi MPEIOMIICHHUS BOIBIL.

3. W3mepenue poKyCHOTO pacCTOSHUS COOMPAOIIEH JTMH3BL
Ipumepnvie memvl NPOSKMHBIX U UCCIEO08AMENbCKUX PAOOM.:

1. Hcropus uccrnenoBaHusl CBETOBBIX SBJICHUIA.

2. Hcropuueckasi peKOHCTpYKIHs Teneckona ["anmmes.

3. Usroromnenue kaneiockona.
Xapakmepucmuka OCHOBHbIX 6U008 OesAmelbHOCMU. YTEHHEe U 00CYXJEeHHE TEeKCTa CTaTel
MHTEPHET-CAlTOB, 00CYX/IEHHE NOKIAaJOB W IPE3EHTAIMi, COCTaBICHHE W pEIICHHE 3ajad,
o0cyxaeHue crnoco0oB perieHus (moarotorka k OI'D no dusuke).



®u3uka aToMa U AaTOMHOI0 s1Ipa
Crpoenue aroma. [lornomienue u ucmyckanue cBera aroMmamu. Ontuyeckue CrekTpbl. OMNbIThI
Pesepdopna. [Tnanerapuas mozxens aroma. CTpoeHHE aTOMHOTO siipa. 3apsiioBO€ M MacCOBOE
yrcia. SlnepHblie CHIIbl. DHEPIrUs CBSA3M aTOMHBIX siiep. 3aKOH PaJHOaKTUBHOIO pacnana. Ajibda-
u Oera-pacniaapl. [IpaBuna cmemenus. Snepusie peakuuu. enenue u cuHTte3 siuep. SnepHas
sHepreTuka. Mcrounuku sHeprun CosiHua u 3Be3/. Peructpanus siepHbIX u3nydeHuid. Bnusnue
PaZMOaKTUBHBIX M3JIyYEHUH Ha >KUBbIE OpraHu3Mbl. [lo3umerpus. DKojorudeckue mnpoOaemMbl
SIIEPHOM SHEPIETUKH.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Hcropus uzyueHus aToma.

2. Wsmepenue KIIJ] conneunoit 6arapen.

3. HeBuaumble U3Ty4eHUsI B CIIEKTPE HArPETHIX TEN.
Xapakxmepucmuka OCHOBHbBIX U008 OesimelbHOCmU: YTeHHE U OOCYXXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, OOCYXJEHHE JOKJIaJ0B M MpPE3CHTAlUi, COCTAaBIIEHWE U peElIeHHE 3ajad,
obcyxaenne cnocoboB pemienus (moaroroka k OI'D o ¢puzuke).

®opMbl OpraHu3anum o6pa3oBaTeILHOIO Mpolecca:

- TPYIIIIOBAs;

- MHAMBHTyaJIbHAS,

- (ppoHTaNTBHAS.

Benymme TexHosorum:

Hcnonb3yroTcs 31€MEHTHl CIEAYIOUIUX TEXHOJOTHM: MpOoeKTHasl, MpOOJIEeMHOro oOydyeHus,
MHGOPMALIMOHHO-KOMMYHHUKALIMOHHAs, KPUTHYECKOTO MBIIUIEHUS, HPOOJIEMHOT0 JHajora,
UrpoBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu Mmetomamu oOyueHMsl SIBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTHYeCKOIro
MOJICJINPOBAHUS, aKCHOMATUYECKUN METO.

DopMbI KOHTPOJIS:

Tak kak 3TOT Kypc SABJISIETCS JOMOIHUTENBHBIM, TO OTMETKA B OajllaX HE CTaBUTCH.

VYuamuiics yduTCcsl OLEHMBAaTh ce0s W JAPYrHMX caM, YTO II03BOJISIET pa3BUBaThb YMEHMS
caMOaHallM3a M CIOCOOCTBYET Ppa3BUTUIO CaMOCTOSITEIbHOCTH, Kak CBOWCTBY JIMYHOCTH
yuaierocsi. BblsiBIeHHE NPOMEXYTOUHBIX M KOHEYHBIX PE3yJIbTATOB YyYalllUXCs HMPOMCXOIUT
gyepe3 NPaKTUYECKYIO eSITeIbHOCTh; 3a4€THbIE pabOThI:

* TeMaTHyecKasl MMoa0OpKa 3a/ad Pa3IMYHOTO YPOBHS CIOXKHOCTH C IPEICTABICHHUEM Ppa3HBIX
METO/IOB pereHus B BUJIE TEKCTOBOI'0 AOKYMEHTAa, pe3eHTanuu, (-
aHUMANMH, BUAEOPOJIUKA WM web - cTpaHuibl (caiita)

* BBICTAaBKa IIPOEKTOB, IPE3EeHTALIUH;

* JIEMOHCTpALUsl SKCIEPUMEHTA, KaYeCTBEHHON 3aJjaudl ¢ KaYeCTBEHHBIM (YCTHBIM MJIM B BHU[E
NPUJIOKEHHS, B TOM 4YHCIE, IpPE3eHTalMel) ONuMcaHMeM Ipolecca Ha 3aHATHM, (ecTuBaie
HKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITUAIbI.
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Kaneﬂnapﬂo-TeMaTuquRoe IJIAHUPOBAHUE 7-9 kaace

No
n/n

Tema 3auarus

HUcnonb3oBanue
o0opynoBaHus
HeHTpa
€CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOM
HaNnpaBJICHHOCTEH
«Touka pocray»

IIpUMEYaHue

1. BBenenue (14)

BBoanoe 3anstue. Llenu u 3agaun | KomnsrorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. 00opyI0BaHue
2. Kunematuka (7 4)
Crioco0bl onucaHus O6opynoBanue s
2 MEXaHUYECKOTO JTBUKECHHUS JIEMOHCTpPAINI
[IpsimonuHeliHOe paBHOMEpPHOE OOGopynoBanue ISt
NBIDKEHHE o MJIOCKOCTH? | IEMOHCTpaIui
Cmortps
3 13 KaKoW TOYKH HAOJI0/1aTh
OTHOCUTETHHOCTH JIBHXKCHHUSI. OOGopynoBanue ISt
4 CrnoxeHue NBIKEHUI. JIEMOHCTpAIUH
Jlabopamopnwie pabomol: OOGopynoBanue st
«V3yuenue IBUKEHUSI CBOOOAHO | J1aOOpaTOpHBIX pPaboT
najaouero tena», «M3yuenue u YUYEHUYECKUX
5 JIBUKEHUS T€JIa M0 OKPY>KHOCTH» | OMBITOB
Kak u kyna nosierena BuliHeBas OOGopynoBanue ISt
KocTouka? Pacuer TpaekTopum JIEMOHCTpAIUI
JBUKEHUS TEJ U ePCOHaXei
pacckaszoB P.Pacm» 0
6 MioHxay3eHe
HcTopuueckasi peKOHCTPYKIUS O6opynoBanue i
ONBITOB Iannnes 10 | AeMOHCTpaluii
OTpeIeNICHUI0
7 YCKOpEHHUS g.
Omnpenenenue CKOPOCTH O6opynoBanue i
PaBHOMEPHOTO JIBUKECHHUS MPU JIEMOHCTpAIHi
UCIOJIb30BaHUU TPEeHaXepa
8 «0OeroBast IOpOXKKay.
3. Jlunamuxka (84)
Cuna Bonu, cuna yoexaenust wid | OGopynoBanue A
9 cuia - pu3ndeckas BeIuyuHa? JIEMOHCTpPAIIHA
Jlabopamopnas paboma: Ob6opynoBanue ais
10 «/3MepeHne Macchl Tesnay 1abopaTopHBIX padoT
JIBr>keHue Tena 1o AeUCTBUEM 1 YHCHMHCCKHX
11 HECKOJIbKUX CHJI OTILITOB
JIBukeHne cucTeMbl cBsi3aHHBIX | OOopymoBaHue s
12 Tell JIEMOHCTPALUHI
JlabopamopHvie O6opynoBanue st
pabomwi: «3yuenue TpeHusl | 1a0OpaTOPHBIX padoT
CKOJIbXKEHUS» u YYEHUUECKUX
13 ONBITOB
JuHamuka paBHOMepHOTO | OGOpymoBaHue  AJis
14 JIBU>KEHUS 110 OKPYKHOCTHU JIEMOHCTpALUHI
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Ucropus pa3Butus | ObopynoBanue s
IIPEACTABICHUI JIEMOHCTPALIUI
0 Bcenennoti. Conneunas

15 CUCTEMA.
OTKpBITUS HAa KOHUUKE Iepa. Ob6opynoBanue s
[IepBblie HCKYCCTBEHHBIE | JEMOHCTPALUN
CIIyTHUKH

16 3emu.

4. Umnysbc. 3aK0H cOXpaHeHHs1 MMITYJIbca (349)

17 Kax BbI IXTy Ha30BETE... KoMmnsroreproe
PeaktuBHOE JIBUKECHUE B obopynoBatue

18 IIPUPOJE.
PaccnenoBanue JITII ¢ nomompsio | KomnbsrorepHoe

19 3aKOHA COXpaHEHUs UMITyJIbCa 00opyI0BaHue

5. Cratuka (24)

Jlabopamopnas paboma:
«Omnpenenenue EHTPOB Mace

OOGopynoBanue st
1abopaTOpHBIX padoT

pa3IUYHBIX TeN (TpU criocoba)y u YYEHUYECKUX
20 ONBITOB
[IpumeHenne npocteix | KomnerorepHoe
MEXaHHU3MOB B CTPOUTENBCTBE: OT | 00OpYAOBaHUE
3eMJISTHKU J10
21 HeOoCcKkpeOa
6. Mexanudeckne KoJiedOaHusi M1 BOJHBI (34)
Bunnr MasITHUKOB Hu ux | O6opynoBanue s
22 KoJIeOaHUH JIEMOHCTpAITHI
23 Yto nepeHocut BoJiHa?
KoneGartenbHble  cucreMbl B
24 MIPUPOJIC U TEXHUKE
7. DJIeKTPOMATHUTHBbIE KOJIe0AHUS U BOJIHBI (24)
DKcrepuMeHTallbHas MPOBEpPKa KomnerorepHoe
25 cBoMcTB OM BOIIH. o0opyoBaHue
Uccnenosanue KomnerorepHoe
3IEKTPOMArHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. Onruka (44)
. UsrotoBnenune moaenu KomnerorepHoe
27 KaJIeHJOCKOTIa. 000py10BaHUE
DKcnepuMeHTalbHas MPOBEPKa O6GopynoBanue s
28 3aKOHA OTPAXKEHUs CBETA. JIEMOHCTpALNI
Jlabopamopnas paboma: Ob6opynoBanue ais
«3mepenune nokaszarens n1abopaTopHBIX padoT
MPEJIOMIIEHUS BOBI» u YYEHUYECKUX
29 ONBITOB
Kax otnnuarorcst nokazarenu OGopynoBanue s
30 MPEJIOMIIEHHUS IBETHOT'O CTEKJIA JIEMOHCTpALNI
9. ®u3uka aToMa U ATOMHOT0 sApa (44)
[Tornomnienue u ucnyckanue ceeta | Kommnerorepnoe
31 atoMaMu. ONTHYECKHE CIIEKTPBL. | 000pya0BaHKe
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Usmepenne KIIJ  conHeuHOM

32 Garapeu
Bnusiaue paanoakTHBHBIX

33 U3JTyYEHUH Ha )KUBbIE OPraHU3MBI
CriocoOsl 3a1UTHl OT

34 PaAMOaKTUBHBIX U3JIy4EeHUN

Komnerorepnoe
obopy10BaHue
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