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IHosicuuTenLHAA 3aMHCKA

Pabouas mporpaMma BHEYpOUYHOH JesATENbHOCTH MO (pusmke uig 7 - 9 Ki1accoB cocTaBiieHa Ha
OocHOBe paboueid mporpammbl o ¢usuke ans 7 — 9 kmaccos.llporpamma ocHoBBIBaeTCs Ha
MOJIOKEHUSX OCHOBHBIX 3aKOHOATEIIbHBIX 1 HOPMATUBHBIX aKTOB:

-OenepanbHbiii 3aKk0H 0T 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoit deneparuny». OH
ormpeesnsseT O0IKUe NPUHIMUIBI U PaMKH OpPraHHW3allid O0Opa30BaTEIbHON NEATEIhHOCTH, BKIIFOYAs
BHEYpPOUHBIE (POPMBL.
- @enepanibHble rocyaapcTBeHHble oOpazoBarenbHbie cTanaapTsl (PI'OC). s 0cHOBHOTO 0011IEro
obOpasoBaHus AeicTByeT npuka3 MwunHnpocBemenus Poccun ot 31.05.2021 Ne287, mis cpemnero
obmrero oopazoBanusi — ot 31.05.2021 Ne413. Onu 3amar0T TpeOOBaHUS K pe3ybTaTaM, CTPYKType
IIPOrpaMM U YCIOBUSM UX pean3alii.
- Pacniopsbkenne IlpaBurensctBa PO ot 19.11.2024 Ne3333-p «OO0 yTBepKICHHH KOMILIEKCHOTO
[Inana MepompusiTUii MO MOBBILIEHUIO KayecTBAa MAaTEMAaTUYECKOTO M €CTECTBEHHO-HAyYHOIO
obpaszoBanusi Ha mepuon a0 2030 roma». JlokymMeHT ompenesnseT CTpaTeruyecKue OPUEHTHPHI
pa3BUTHUS €CTECTBEHHO-HAYYHOT'0 00pa30BaHUs, BKIIOYasi BHEYPOUHYIO JESTEIbHOCTD.
- Canurapusle npaBuiia ¥ HopMbl (CanlluH). B wactHoctn, CanlluH 1.2.3685-21 «['urnenndeckue
HOPMATHBBI U TPeOOBaHUS K OOECICUCHHIO O€30MacHOCTH M (W) OE3BPEAHOCTH IS 4YeOBEKa
dakTopoB cpeapl odutanus» (¢ u3mMeHeHUussMH). OHU PEryIUPYIOT YCJIOBHS MPOBEACHUS 3aHITHH,
BKJItOUasi TpeboBaHus k 6e3omacHocTy pu padboTe ¢ o0opynoBanueM B 1ieHTpax «Touka Poctay.
-Meroandeckue nucbMa MunuctepcTBa npocsemenus P®O. Hanpumep, nuceMo ot 9 mromst 2026 .
NoOK-1984/03  coumepKUT METOAMYECKHE PEKOMEHJAIMKM [0 OpraHu3allid  BHEYPOUYHOM
JIeSATeTLHOCTH.

[Iporpamma paccuntana Ha 34 yacoB — 1 yac B Henmento B 7 kiacce, 34 4acoB — 1 yac B HE/IEIO
B 8 Kkimacce, 34 yaca — 1 gac B Heaemo B 9 Kiacce.

Hannas pabGodas mporpamMma BHEYPOUHOW JeATENbHOCTH Mo ¢(usuke mias1 7 — 9 Kiaccos
cocrapieHa Ha ocHose OOIT OO0 MBOY COIIl Ne2lr. Momkap-Ona c. CeMeHOBKA U ¢ yuéToM
METOJIMYECKUX PEKOMEHIAIMH MO0 CO3AaHHI0 U (YHKIIMOHMPOBAHHIO B 00II€00pa30BaTEIbHBIX
OpraHU3aIMsIX, PACIOJIOKEHHBIX B CEIHCKOM MECTHOCTH W MaJbIX ropojax, LIEHTPOB 00Opa3OBaHUS
€CTECTBEHHO-HAYYHOH U TEeXHOJNOTWYHOW HampaBieHHocTell («Touka pocta») (yTBEp>KIACHBI
pacrniopspkernrieM MunuctepcTBa npocsenienus: Poccuiickoit @eaepanun ot 12.01.2021 1. No P-6) u
MpelycMaTpuBaeT MPOBEACHHE 3aHITHI ¢ UCTIONB30BaHUEM 000pyI0BaHMS eHTpa «Touka pocTay

I[lnanupyemble  pe3yabTaTbl  OCBOEHMSl  NPOrpaMMbl  BHEYPOUHOH  JeATeIbHOCTH
«IkcnepuMeHTapuii mo ¢usuke» (¢ mcnoab3oBaHueM odopyroBanusi «Touka pocra»)B 7-9
KJIaccax.
Hean kypca

LensitMmu  mporpaMmbl  Kypca BHEYPOYHOH MAESITENbHOCTH MO (DU3HKE

«DKCTIEPUMEHTAPHH 110 PU3UKE» JUIA ydaImuxcs 7-9-X KIaccoB SBISIOTCS:

* PazBuTHe Y ydJaluxcCsa TI03HAaBATCJIbHBIX HWHTEPECOB, HHTCIIUICKTYAJIBHBIX MW TBOPYCCKUX

CIIOCOOHOCTEH B TpOIECCEe PENICHUS MPAKTUYECKUX 3a7ad U CaAMOCTOSITENIHOTO MPUOOPETCHHS

HOBBIX 3HAHUMU,

* (hopMHUpOBaAHKE U PA3BUTHE Y YUAIINXCS KIIOYEBBIX KOMIIETEHIMI — Y4eOHO —T103HABATENbHBIX,

I/IHQ)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX, COIIMAJIbHBIX, U KaK CJICACTBHE

® KOMIIETEHLIUH TUYHOCTHOT'O CAMOCOBEPILIEHCTBOBAHUS;

* popmupoBaHuEe TMPEAMETHBIX W METANPEAMETHBIX PE3yJIbTATOB OOYYEHHUS, YHHUBEPCATBHBIX
y4eOHBIX ICUCTBHIA;

* BOCHHUTAHHE TBOPYECKOW JIMYHOCTU, CIIOCOOHOW K OCBOCHHUIO TEPEIOBBIX TEXHOJOTUH W
CO3JJaHUI0 CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIIBMIKEHHUIO HOBBIX HIACH W TPOCKTOB;
pean3anus IESTEIBHOCTHOTO TOIXO0Ja K MPEAMETHOMY OOYYEHHIO Ha 3aHSATHUSX BHEYPOUHOUN
NEATETLHOCTH 1O (PU3HUKE.

Oco0EHHOCTBIO BHEYPOUHOU IESITEIBHOCTH TTO (PU3HKE B paMKaxX KPY)KKOBOH paOOTHI SBISIETCS TO,
YTO OHA HampamjeHa Ha JIOCTHXKEHUE OOYYarONIMMHUCS B OOJIBIICH CTENEHU JTUYHOCTHBIX H



MeETaIlpeAMETHBIX PE3YJILTATOB.

3amauu Kypca
st peanuzanuu 1eniel Kypca TpedyeTcsi peleHrne KOHKPETHBIX MpakTUYecKux 3aaad. OCHOBHbBIE
3a/1a4¥ BHEYPOUHOU ACSITETLHOCTH 1O (PU3UKU:

* BBIABJICHHE MHTEPECOB, CKIIOHHOCTEH, CITOCOOHOCTEH, BO3MOYKHOCTEH y4aIIUXCs K pa3INuyHbIM
BUJIAM JCSITCIbHOCTH,

® (bOpMHpOBaHI/Ie IMPEACTABJICHHA O SBJICHHUAX M 3aKOHAX OKPYXKaroHICro Mupa, ¢ KOTOPbIMH
IMIKOJBbHUKH CTAJIKMBAKOTCA B HOBCGHHGBHOﬁ KHU3HU,

* (opmupoBaHue MPEACTABICHUS O HAYYHOM METO/I€ TIO3HAHUS;

® Ppa3BUTHE MHTEPECA K UCCIIEI0BATEIBbCKON AEATEIbHOCTH;

* pa3BUTHE ONbBITA TBOPUYECKOH JIEATETLHOCTH, TBOPUYECKUX CITIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPraHU3AlMM HAYYHOI'O TPy/Ja, paboThl CO CIIOBAPSAMH U SHIMKIONEIUSIMH,
paboTsl ¢ o6opynoBanueM gadbopatopun «Touka pocTay;

* CO3JaHuE YCIOBMH JUIsl pealu3allid BO BHEYPOUHOE BpeMsl IPUOOPETEHHBIX YHHUBEPCAIbHBIX
y4€OHBIX JEUCTBUN B YPOUHOE BpEMS;

* pa3BUTHE OIbITa HEPOPMAIBHOIO OOIIEHUS, B3aUMOJICHCTBUSA, COTPYAHUYECTBA; PaCIIMpPEHHE
paMOK OOIEHUS C COLIUYMOM.

* (opmupoBaHHEe HABBHIKOB IOCTPOCHHUS (HU3UYECKHX MOJENEH W OIpeNeNieHUs] TPaHWIl UX
IIPUMEHUMOCTH.

® COBEpIICHCTBOBAHWE YMEHUU TPHUMEHATh 3HAHUS 1O (U3KMKE s OOBSICHEHUS SBICHHIA
IIPUPO/IbI, CBOMCTB BEIIECTBA, peLIeHUs (PU3MUECKUX 3aJ1ad, CAMOCTOATEILHOTO IPUOOpETEHUS
U OLICHKM HOBOM HH(popManuu (U3NYECKOTO COJEp)KaHMs, HCIIOJIb30BAaHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

* HCHOJb30BaHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH JUIsl peleHUs MPAKTUYECKUX, KU3HEHHBIX
3ajady;

* BKJIIOYEHHME Y4YalllUXCsd B PA3HOOOPA3HYIO JEATENBHOCTh: TEOPETHYECKYI0, MPAKTHUYECKYIO,
AHAINTUYECKYIO, TOMCKOBYIO;

* BbIpabOTKa TMOKMX YMEHUI NEPEHOCUTH 3HAHMSI U HABBIKU Ha HOBbIE (hOpMBI yueOHOM paboThI;

® pPa3sBUTHUC COO6pa31/ITeJ'ILHOCTI/I u 6BICTpOTBI pCakiiun TIpU PCHICHUNU HOBBIX PA3JIMYHBIX
(1)I/I3I/I'~I€CKI/IX 3aaa4, CBA3aHHBIX C Hp&KTH‘-IGCKOfI JCATCIIBHOCTBIO.

ILnanupyemsle pe3yabTaThl OCBOCHHS NPOrPAMMBbI BHEYPOUYHOM 1eATEJIbHOCTH
«JKcnepuMeHTAPHii 0 pU3NKe» (C MCMOJIb30BaHUeM 00opynoBanust «Touka pocray)
B 7-9 kjaaccax.

Peanuzanus mnporpamMmbl CIOCOOCTBYET JOCTHMIKEHHUIO CIEIYIOIIUX Pe3yabTaToB:
JIu4HOCTHBIE:

B chepe nuUHOCTHBIX YHUBEPCATBLHBIX YUEOHBIX TEHCTBUN yUaIIUXCS:

* y4yeOHO-TIO3HABATENIbHBIN MHTEpPEC K HOBOMY Y4eOHOMY MaTepually U crnocodam pelieHus
HOBOM 3a7a4H;

* OpHEHTAIMsl HAa TIOHUMaHKE MPUYMH yclexa BO BHEYYEOHON AESITeNbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 U CaMOKOHTPOJIb pe3yNbTara, Ha aHaJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUIM
KOHKPETHOH 3a71auu;

® CrHOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOM IeATEeIbHOCTH;
* BHYTpEHHEH TMO3UIMK IIKOJIbHUKA Ha YPOBHE TOJOKUTEIBHOTO OTHOIICHHUS K IIKOJIE,
MOHMMAaHUS HEOOXOIMMOCTH YU€HHS, BBIPAXKEHHOTO B MPeo0IalaHuu yueOHO-T03HABATEIbHbBIX
MOTHBOB;

* BRIpQKEHHON YCTOWYMBOM yueOHO-TT03HABATEILHON MOTHBAIIUN YUCHUS,

® YCTOMYMBOTO YYEOHO-TIO3HABATEIHLHOTO HWHTEpPECa K HOBBIM OOIIMM CIOcOo0aM pelieHus



3a7ad.
MetanpeameTHblie:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUN yUaIIUXCS:

* [UIAaHUPOBATh CBOM JCHCTBUS B COOTBETCTBHM C IOCTABJICHHOMN 3aJlayeil U yCIOBUSAM U €€
peanu3anuu, B TOM YKCIie BO BHYTPEHHEM ILIAHE;

® YUUTHIBATh YCTAHOBJICHHBIC MTPaBIJIa B IUITAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIlIeHUSs;

® OCYILIECTBJISITH UTOTOBBII U MOIIArOBBIA KOHTPOJIb 10 PE3YJIbTaTY;

* OLICHUBaTh  MPaBUJIBHOCTh  BBINOJHEHUsS  JEHUCTBUS HA  YpPOBHE  aJIEKBAaTHOMU
PETPOCIIEKTUBHOM OILICHKM COOTBETCTBUSI pE3YyJIbTATOB TPeOOBaHMUSIM JAHHOW 3aJaud U
3aJjauHoM o0acTu;

® QJICKBAaTHO BOCIIPUHUMATDH MPEUIOKEHUS U OLEHKY YYMUTENed, TOBApHINEH, poauTesed u
JPYTHUX JIIOACH;

* pa3nu4aTth Coco0 U pe3ynabTaT IeHCTBUS.

* B COTPYJIHMYECTBE C YUHTEJIEM CTaBUTh HOBbIC YUCOHbIC 3a/1a4H;

* MPOSIBIIATH MO3HABATEIHHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

® CaMOCTOSITENBHO aJICKBATHO OLEHMBATh IPABUJIBHOCTH BBINOJHEHUS JIEUCTBHUS U BHOCUTH
HEOOXOIUMbIE KOPPEKTHUBBI B HUCIOJHEHHE KaKk MO XOJy €ro peaju3aluu, TaKk U B KOHIIE
JICUCTBUA.

B chepe mo3naBaTeSIbHBIX YHUBEPCATHHBIX YUCOHBIX IEHCTBUHN yJaIUXCs:

® OCYILECTBJIATh MOUCK HEOOXOJUMON MH(POPMALIMYU AJIS BBINOJIHEHUS] BHEYUEOHBIX 3aaHUM C
UCIOJIb30BAaHUEM YUEOHOH JUTepaTypbl U B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIOTICJIN, CIPAaBOYHUKOB (BKJIIOYAsi DSJIEKTPOHHBIC, IH(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTBe HTEpHETA;

® OCYILECTBJIATH 3aMUCh ((UKCAIHIO) BHIOOPOYHOM MHPOpMALMU 00 OKpYKaoleM MHpE U O
cebe caMoM, B TOM YHCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

® CTPOUTH COOOIIEHMS, TPOEKTHI B YCTHOM U MHUCbMEHHOHU (opMme;

* IPOBOJIUTh CPABHEHUE U KIIACCU(UKALIMIO N0 33aHHBIM KPUTEPUSIM;

® yCTaHABJIMBAThH MPUYUHHO-CIICACTBEHHBIC CBSI3U B H3y4aeMOM KpYTe SBIICHHIA;

® CTPOUTH pacCyXXJeHus B (popMe CBS3U MPOCTHIX CYKICHHI 00 00BEKTE, €ro CTPOCHUH,
CBOWCTBAX U CBS3SX;

® OCYIIECTBJIATH PACHIMPEHHBIM MOWCK WH(POPMAMKM C HCIOJIB30BAHUEM PECYPCOB
6ubmuorexu cetu Mutepher;

® 3amuchiBaTh, (UKCUPOBaTh HHGPOPMALHIO OO0 OKPYKAIOUIMX SBJICHUSAX C IOMOIIBIO
nHcTpymeHToB KT

® OCO3HaHHO M NMPOU3BOJILHO CTPOUTH COOOIIECHNS B YCTHOM M MUCbMEHHOM (hopMe;

* OCYIIECTBIATH BbIOOp Hanbosiee 3((HEKTUBHBIX CIIOCOOOB pEIIeHUs 3a7a4 B 3aBHCHMOCTHU
OT KOHKPETHBIX YCJIOBUI;

®  CTPOMTH JIOTHUECKOE PACCYKIEHHUE, BKIKOYAIOIIEE YCTAHOBICHUE IPUIMHHO-CIIEICTBEHHBIX
CBsI3€H;

®* MOTYT BBIITH Ha TEOPETUYECKUI YPOBEHBb PEIICHMS 3a[ad: PELICHUE 10 ONPEAECICHHOMY
IUIaHYy, BJIAJICHUE OCHOBHBIMM IPUEMaMHU PEIICHHUS, OCO3HAHMS JEATEIBHOCTH IO PELIECHUIO
3a/1a4n.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIBbHBIX YUEOHBIX IEHCTBUN ydaluXcs:

® aJICKBATHO HCIIOJb30BATh KOMMYHHUKATHBHBIEC, IPEXKIE BCErO - pPEUEBBIC, CPEACTBA IS
pelIeHUsT Pa3IUYHBIX KOMMYHHKATHBHBIX 3a/1a4, CTPOUTh MOHOJOTHYECKOE COOOIIEHHE,
BJIQJIETh JAMAJOTHYEeCKOW (OpMONl KOMMYHHMKAILMU, HCIIONIB3Yys, B TOM 4YHCIE CpPEICTBa
uHcTpyMeHThl UKT U MTUCTaHIIMOHHOTO OOIIEHUS;

¢ I0NyCKaTh BO3MOXXHOCTH CYLIECCTBOBAHUA Y J'IIOI[CI71 PAa3IMYHBIX TOYEK 3PCHUSA, B TOM YHUCIIC



HECOBIAIAIOUINX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCS HAa MO3UIIMIO MAapTHEPA B OOIICHUHU U
B3aMOJICHCTBUM;
b y’-II/ITBIBaTb pa3HBIe MHCHUSA U CTpeMI/ITBCH K KOOpI[I/IHaI_II/II/I paSJII/I‘-IHBIX HO3I/II_[I/II71 B
COTPYAHUYECTBE;

* GpopmynrpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIHUIO;

® A0OroBapuBaTbCsa W HNPUXOOUTH K 06H_[eMy PCIICHUIO B COBMECTHOM ACATCIBHOCTH, B TOM
YHUCJIC B CUTyallU CTOJIKHOBCHHA HHTCPCCOB,

® YYUTHIBATh M KOOPJAUHHUPOBATH B COTPYIHUYECTBE OTIUYHBIE OT COOCTBEHHOH MMO3UIIUU
JIPYTUX JIIOACH;

® YUUTHIBATh pPa3HbIE MHEHUS U MHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MMO3ULIUIO;

* IOHUMaTh OTHOCUTEIHHOCTh MHEHHI U MOJIXOJI0B K PEHICHUIO MPOOIEMBbI;

® AQprymMecHTUpPOBaTh CBOIO IIO3WLIUAID W KOOPAMHHUPOBATH €€ C IHO3UMIMAMU INAPTHCPOB B
COTPYAHUYICCTBC IIPpU BBIpa6OTKe 06]]_[61"0 peLICHUA B COBMECTHOM ACATCIIBHOCTH,

* 337aBaTh BOMPOCHI, HEOOXOMUMBIC [UUISI OpPTraHW3alMM COOCTBEHHOW JEATEIHHOCTH U
COTPYIHHMYECTBA C ITAPTHEPOM;

® OCYLICCTBIIATH B3aMMHBIM KOHTPOJIb MW OKa3bIBaTb B COTPYAHUYCCTBC HeO6XOI[I/IMy1-O
B3aMOIIOMOIIIb.

IIpexmeTHbIE:

- OpPUEHTHPOBATHCS B ABJICHUAX U 00BEKTAX OKPYKAIOIIEr0 MUPA, 3HATh IPAHULIbI UX
IIPUMEHUMOCTH;

- MMOHUMATh ONpeAeNeHHs (PU3NISCKUX BEIIMYUH M MIOMHUTH ONPEessone (GopMyIbl;

- TOHMMATh KaKUM (U3MYECKUM MPUHIUIIAM U 3aKOHAM MOJTYUHSIOTCS T€ WIK UHbIE OOBEKTHI
Y SIBJICHUS IPUPOJIBI;

- 3HaHUE MOJIEJIM MTOMCKA PeLIeHnH A 3a/1a4 1o (pusuke;

- 3HaTh TEOPETHYECKHE OCHOBBI MATEMAaTHKH;

- IpUMeYaTh MOJIEINH SIBIEHUIN U 00BEKTOB OKPYXKAIOIIEro MHUPA;

- QHAJIU3UPOBATH YCIOBUE 3a]a4H;

- nepeopMyJIMPOBATH U MOJIEUPOBATh, 3aMEHITh UCXOJIHYIO 33/1a4y JpYrou;

- COCTaBJIATH IJIAH PELICHHUS;

- BBIIBUIATh U NIPOBEPSATH IIPEAIAracMble Ul PELIECHUs TUIIOTE3bI;

- BJIAJIETh OCHOBHBIMM YMCTBEHHBIMH OIl€pALlMsIMH, COCTABIISIOIIMMH ITOMCK PELICHUS 3a/1a4H.

Conep:xanue nporpaMMbl BHEYPOYHOIl 1eSITEJIbHOCTH
7 kjaacc

BBenenue. Brognoe 3anstue. llenn u 3agaun kypca. Texnuka 6€30macHOCTH.

PoJib 3kcnepuMeHTa B :KM3HM YesI0BeKa.

Teopus: I3y4nTh OCHOBBI TEOPUHU NOTpemIHOCTEN. [lorpemHOCTH NpsAMBIX U KOCBEHHBIX W3MEPEHHIA,
MaKCHUMaJlbHasi MOTPEUIHOCTh KOCBEHHBIX HW3MEPEHUH, ydYeT MOTpelIHOCTe W3MEepeHud Ipu
nocrpoennu rpadukos. [Ipencrasnenne pe3yapTaToB U3MepeHuit B hopme TaldauIl U rpadukos.
Ilpakmuxa: OCHOBBl TEOPUHM TOTPEIIHOCTEH NPUMEHSATh MPU BBINOJHEHUH 3KCIIEPUMEHTAIBHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ HCmoab3oBanneM obopynoBanusi «Touka pocTay)
Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCHIU!

[IpuBoauTh TIpUMEPHI OO0BEKTOB u3yueHUs Gu3uKu ((pusuyeckue sBIACHUS, (HUIUIECKOE TEINO,
BelIecTBO, (pusmueckoe nose). Habmonate ¥ aHanu3upoBaTh (Qu3nueckue sBieHUs ((PUKCHUpOBAThH
W3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH UX M 0000111aTh). [103HAKOMHUTHCS ¢ SKCTIEPUMEHTATBHBIM
METOAOM HuccienoBaHuss mnpupoabl. COopka mnpubOpoB UM KOHCTpYKIui. Mcmons3oBaHue
M3MEpUTENIbHBIX MpUOOpoB. BeImonHeHne mabopaTOpHBIX U MpaKTUYecKuX padoT. JlmarHoctuka u
yCTpaHEHHe HEUCTIPaBHOCTEHIPHOOpOB. BricTpanBanue TunoTe3 Ha OCHOBAaHUHM UMEIOIINXCS TaHHBIX.
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MexaHuka.

Teopusa: PaBHOMEpHOE U HEpaBHOMEpHOE JBWXKEHHE. ['paduueckoe MpencTaBiIeHHE ABHKEHUS.
Pemenne rpaduyeckux 3amad, pacdeT MyTH U CPEOHEH CKOPOCTH HEPABHOMEPHOTO JBHKEHHUSL.
[Tonsitue unepuuu u uHepTHOCTH. LleHTpoOexHas cuna. [lpuMenenue naHHBIX GU3MUYECKUX MMOHSATHIMA
B KHU3HEEATENbHOCTH YesioBeka. Cuia ynpyrocTH, cusia TPEeHHUs.

Ipaxmuxa: ViccnenoBanue 3aBHCHUMOCTH CHUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHHE, OT CTEHNEHU
nedopmanuu npyxunsl. OnpeneneHue KodpuuueHTa TpeHus Ha TpudoMeTpe. (¢ HCnoab30BaHUEM
odoopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIbI HOPMAJIBHOTO J1aBJICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

Anamu3 Ttabmun, rpaduxos, cxem. [lomck oObscHeHus HabdromaeMbiM coObITHsAM. OmnpenencHue
CBOMCTB NpUOOPOB MO 4YepTe)kaM MU MOAENSAM. AHaNIU3 BO3IHUKAIOIUX MPOOJIEMHBIX CHUTYallHil.
N3o00paxaTh cucTeMy KOOpJAMHAT, BEIOUPATh TEIO OTCYETA U CBSA3BIBATH €T0 C CHCTEMOW KOOpPIUHAT.
Hcnonb3oBaTh cucTteMy KOOpPAMHAT JUIS W3Y4YEHHs MpsiMOJIMHEHHoro nBuxkeHus tena. COopka
npuOOPOB M KOHCTPYKIHA. Vcronp30BaHNe H3MEPHUTEIBHBIX MPHOOPOB. BrinonHeHne 1ab0opaTOpHBIX
U TpPaKTHYECKUX paboT (¢ ucmoJib3oBaHueM oOopynoBanusi «Touka pocra»). JluarHoctuka u
YCTpAaHEHUE HEUCHPAaBHOCTEH MpUOOpOB. BpicTpauBaHME TIMIOTE3 HAa OCHOBAHWU HMMEIOIIUXCS
nanHblx. KoHCcTpynpoBanue M MojenupoBaHue. BolmonHeHue 3aJaHUil MO YCOBEPIIECHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapuMaHTOB ONBITOB. Pa3paboTka W TpoBepKa METOIUKH
SKCIIEPUMEHTANIbHON paboThl. PaboTa B ManbIX rpynmnax. AHaJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT
cBOE pemieHue, aerctus. [IpeacraBiieHue pe3ynbTaToB MAPHOW, TPYIIIOBOM JIEATEIbHOCTH. Y4acTHe
B JIMAJIOTE B COOTBETCTBUU C NMPABUJIAMH PEUYEBOT0 TOBEICHUSI.

I'mapocraruka.

Teopusa: 3akon Apxumena, 3akoH [lackans, ruapocTaTuyeckoe IaBi€HUE, COOOIIAIOIINECS COCY/bI,
TUIPaBIMYECKHUE MAIIUHBI.

Ilpakmuka: 3a0aquu: BHITAIKUBAIOIAs CHJIa B Pa3IUYHBIX CHUCTeMax; HpUOOpbl B 3ajadax
(coob1marommecs: cocyibl, THAPABIMYECKIE MAIIUHBI, pbluaru, 0J0KH).

DKcnepuMeHTaNIbHbIE 3a/1aHuUs:

1)uzmepenue cuisl Apxumena,

2)u3mMepeHne MOMEHTa CHIIbI, IEHCTBYIOIIEro Ha phlyar,

3)uzmepeHnepaboThl CHJIBI YNPYrOCTH MpPH TMOABEME TIpy3a C IOMOUIbIO IOABHKHOTO WU
HETOIBMYKHOTO 0JI0Ka(C MCMOoJIb30BaHUueM o0opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX U008 0esTMeNbHOCIU

Amnanu3s tabmun, rpadukos, cxeM. [Touck o0bsicHeHUs1 HAOMIOAaeMbIM COOBITHSIM. COOpKa TPUOOPOB U
KOHCTpYKUMH. lcronb3oBaHue M3MepUTENbHBIX NpUOOPOB. BbimonHeHne na0opaTOpHBIX U
MpakTUueckux paboT. [luarHocTuka W yCTpaHEHHME HEWcCIpaBHOCTEH mpubOopoB. BricTpanBanue
TMIIOTE3 HAa OCHOBAHMU UMeroIuxcs NaHHbIX. KoHCcTpynpoBanue u MojenupoBanue. Pabota B MasbIX
rpynnax. AHaTU3UPYIOT, BBIOMpAIOT U OOOCHOBBIBAIOT CBOE pelueHue, AeiictBus. IlpencraBienue
pe3yabTaTOB MapHOM, IpyNIoBod AeATenbHOCTU. [loAroroBka cooOlieHuil U AOKIal0B. YdacTHe B
JaJiore B COOTBETCTBUM C MTPaBUJIAMU PEUEBOTO MOBEICHUSI.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepabIx Ten. YcnoBus paBHOBecHs. MomeHT cwuibl. [IpaBuio
MoMeHTOB. LleHTp TskecTu. MccnenoBanue pa3iMyHbIX MEXaHWYECKUX cucTteM. KoMOMHMpOBaHHBIE
3aJ1a4uM, UCIOJIb3YS YCIOBHS PaBHOBECHSI.

Ipaxmuxa: VI3roroBneHue paboTaroIieid CUCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

Ananmu3 Ttabmun, rpaduxos, cxeMm. [lonck oObscHeHUs HaOdromaeMbiM coObITHsAM. OmnpenencHue
CBOMCTB MpUOOPOB MO 4YepTekaM MU MOAENSAM. AHaNIU3 BO3ZHUKAIOUUX NPOOJIEMHBIX CHUTYyallHil.
Habmonates aeiicTBue MPOCTHIX MEXaHU3MOB. [103HAKOMUTHCS ¢ (PU3UIECKON MOJAETBI0 «abCOIIOTHO
TBEpAOE Teno». PemaTh 3a1aun Ha MpUMEHEHHE YCIOBUsI(IIpaBuiIa) paBHOBecus pbryara. [IpumeHsTsh
yciaoBue (MPaBUIIO) paBHOBECHS pblyara uis OOBSICHEHUS NEHCTBHUSA pPA3IMYHBIX HWHCTPYMEHTOB,
UCIOJIb3YEeMBIX B TeXHHKe U B ObTy. COopka mnpuOOpoB U KOHCTpyKuuid. Mcmomp3oBanue
M3MEPUTENBbHBIX TPUOOPOB. BhimomHeHHe 1a0OpaTOpHBIX M MpakTHUeCKUX pabot. Jlmarnoctuka
WyCTpaHEHHE HEUCIPaBHOCTEH mNpuOOpoB. BeicTpamBaHue TrumoTre3 Ha OCHOBAaHUHM HMEIOLIUXCS
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naHHbIX. KoHCTpyupoBaHMe W MOJENMpOBaHME. BhIMojHEHHE 3aaHUi IO YCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. Pa3paboTka W TpoBepKa METOAMKHU
HKCHEPUMEHTATBHON PabOTHI.

PaGora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BRIOMPAIOT U OOOCHOBBIBAIOT CBOE pelLICHHUE, TEHCTBUS.
[IpencraBieHne pe3ynbTaTOB TAapHOHM, TPYNIOBOW JesTeNbHOCTH. [loaroroBka cooOmeHud u
nokianoB. OcCyIIEeCTBISIOT CaMOOIICHKY, B3aHUMOOIICHKY JESATEJIbHOCTH. YdYacThe B JHallore B
COOTBETCTBHH C ITPaBUJIaMU PEYEBOTO ITOBEEHUS.

8 ki1ace

TenoBble sABJICHUS.

TemnnoBoe pacmupenue tein. [Iponeccs aBieHus U OTBEPACBaHMsI, NCIIAPEHUS U

KOHJleHcanuu. Teronepenada. BiiakHOCTh BO3lyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabnroneHue TastHus Jibj1a B BOJIC.

2. CKOpOCTb UCIIapEHMsI Pa3IUUHbIX KUJAKOCTEH.

3. TemoBble ABUraTenu Oy Iymero.
Jlabopamopnule pabomul (¢ Hcnoab30BanueM odopynoBanns «Touka pocray)

1. I3mMeHeHus JUIMHBI Tella IPU HarPEeBaHUM U OXJIAXKICHHH.

2. OrnuBKa napauHOBOIO COJIIATHKA.

3. HaGmoieHue 3a riiaBjaeHUEM JibJa

4. Ot 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS KUJIKOCTH?

5. HaGutoieH1e TemIonpoBOAHOCTH BOJIbI M BO3/yXa.
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNTbHOCIU.

CamocTosaTenbHO (GOPMYJIMPYIOT MO3HABATENbHYIO 33Ja4y. YMEIOT ¢ IOMOIIbI0 BONPOCOB J10OBIBATh
HezmocTaomyo  uHbopMarmio.  Vcrmonb3oBaHHE — M3MEPUTENBHBIX  NMPHOOPOB.  BrimomHeHue
71a00paTOPHBIX M TMpaKTHUECKUX paboT. J[marHoctuka M ycTpaHEHUE HEHUCIPAaBHOCTEH NpPHOOPOB.
BricTpanBaHue rMIoTe3 Ha OCHOBaHMM UMEIOIIUXCS JaHHBIX. KOHCTpynpoBaHue u MOJAENUpOBaHKE.
BrinonHenue 3agaHuii Mo yCOBEpLICHCTBOBaHUIO MpHuOopoB. PazpaboTka HOBBIX BapHAHTOB OIBITOB.
PazpaGoTka M mpoBepka METOIMKH SKCIEpUMEHTalbHOW paboTel. PaboTa B ManmbIX rpymnmax.
AHaM3UPYIOT, BEIOMPAIOT U 0OOCHOBHIBAIOT CBOE pellieHue, aeicTBud. [IpeacraBienne pe3yabTaToB
MIApHOM, TPYNIIOBOM JEATEIBHOCTU. Y4YacTUE B JUAJIOT€ B COOTBETCTBHUM C IpaBUJIAMHU
PEUEBOrONOBEACHHUS.

DJIeKTpuYecKHe sIBJICHUS.

Mukpomup. Monenu aroma, cymecrBoBaBimue 10 Hadana XIX. Mcropus OTKpbITUA U JOEHCTBHUSA
rajJlbBaHUYeCKOro aneMeHnrta. HMcropus co3manus snekrpogopHoi MamuHbl. OnbiT  Bosbra.
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBaHueM odopyaoanus «Touka pocray)

1. Monenu aToMoB.

2. ['aibBaHUYECKHUE PJIEMEHTBHI.

3. Pabota snekTpohopHONMAIIINHEL.

4. OnbiTel BonbsTta u ['ansBanmy.

Jlabopamopuvie pabomul:

1. Co3naHue TaTlbBAHMYECKUX 3JIEMEHTOB U3 NMOAPYYHBIX CPEJICTB.

2. DNEeKTPUUYECKUN TOK B KUIKOCTSX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:

VYHpaBisioT CBOEH MO3HABATENbHOM M y4eOHOW JeATeNbHOCThIO MOCPEICTBOM ITOCTAHOBKH IleNneid,
IJJAHUPOBAHUSA, KOHTPOJS, KOPPEKLUMH CBOMX JEUCTBUM M OLICHKM YCHEIIHOCTH YCBOECHUSI.
CpaBHMBaIOT cnoco0 W pe3ylbTaT CBOMX JEMCTBUH C O0pa3loM - JIMCTOM CONPOBOXKIICHHS.
OO6Hapy)uBatOT OTKJIOHEHHUsA. OOMYMBIBAIOT NMPUYMHBI OTKIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb
MB3aWMOKOHTPOJIb. VICIONb30BaHME HW3MEPUTENBHBIX MPUOOPOB. BrIMomHeHHE 1a0OpaTOpHBIX U
MpakTHYecKuX paboT. [lnarHocTuka W yCTpaHEHHME HeWcIpaBHOCTeH mpubOopoB. BricTpanBanue
TUIOTE3 HA OCHOBAaHUM MMEIOINXCS TaHHBIX. KOHCTpyHpOBaHKEe U MOJEIMPOBAHUE.



JIeKTPOMATHUTHBIE SIBJICHHA.
MarnutHoe TOJNie B BemecTBe. MarHuTHas aHoMmanus. MarauTtHele Oypu. PasHoBMaHOCTH
ANEKTPOU3MEPHUTEIHHBIX TPUOOPOB. Pa3HOBHIHOCTH AJIEKTPOABUTATENICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanus «Touka pocra»):

1. HarnsaHocTh MOBeIeHHsI BEIIECTB B MAarHUTHOM TI0JI€.
2. [Ipe3eHTaliii OMarHUTHOM 110J1€ 3€MJIM U O MAarHUTHBIX OypsiX.
3. JleMoHCTpaIus pa3HOBHIHOCTEH IEKTPOU3MEPUTEIBHBIX IPUOOPOB.
4. HarnsigHOCTh Pa3HOBUHOCTEN JIEKTPOIBUTATENICH.
Jlabopamopuvie pabomul. 1. VccnenoBanue pa3IndHbIX 3JIEKTPOU3ZMEPUTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.
YpaBisOT CBOCH TO3HABATEIBLHOW M y4eOHOW EATEIBHOCTHIO MOCPEICTBOM TOCTAHOBKH IIETICH,
IUTAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOUX JCHCTBHMI M OIEHKH YCHEIIHOCTH YCBOCHHS.
CpaBHUBaIOT croco0 W pe3yabTaT CBOMX JCHCTBHA C OOpa3lOM - JUCTOM COIPOBOXKICHHUS.
OO6napyxuBarT OTKIOHEHHS. OOAYMBIBAIOT MPUYMUHBI OTKIOHEHUH. OCYHIECTBISIOT CAMOKOHTPOIIb
MB3aMMOKOHTPOJIb.

OnTnyeckue siBJICHUS.

VlcTouHMKM CBeTa: TEIJIOBbIE, JIIOMUHECIIEHTHBIE, HCKYCCTBEHHbIE. M3roToBIeHne KaMepsl - 00CcKypa
U HCCIEeI0BaHUE H300paKEHUS C IOMOIIbIO MOAENu. MHOrokparHoe H300pa)k€HUE IpelMeTa B
HECKOJIbKUX IUIOCKMX 3epKajiaX. M3roToBUTh MEPUCKON U C €ro MOMOILBIO IPOBECTH HAOIIOJICHHUS.
[IpakTrueckoe HCIIOJIb30BAaHHE BOTHYTBIX 3epKail. 3puTenbHbIe WUIIO3UH,
[IOPOKIaEMBICIIPEIIOMIICHUEM CcBeTa. Mupaxku. Pa3zButue BOJOKOHHOM onTuku. lcnonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem ooopynoanusi «Touka pocray)

1. Pa3ninyHble UCTOYHUKY CBETA.

2. N300pakeHne mpeaMeTa B HECKOJIBKUXIUIOCKUX 3epKasiax.

3. N300paxkeHne B BOTHYTHIX 3epKajax.

4. Ucnonb30BaHNE BOJOKOHHOM ONTHUKH.

5. YerpoiicTBo ¢oToamnmnapaToB, KHHOIPOEKTOPOB, KaJIeHJOCKOIIOB.

Jlabopamopusie pabomol.

1. M3roToBneHune kaMepsl - 00CKypa 1 Ucciel0BaHHEe U300paKEHHS ¢ TTOMOLIBIO MOJETH.

2. [IpakTuyeckoe NpUMEHEHNE TUIOCKUX 3epKall.

3. IIpakTH4ecKkoe UCTIOIb30BaHUE BOTHYTHIX 3€PKal.

4. U3roToBneHue nepuckona 1 HabJtoIeHUs C OMOILBIO MOJIEIH.

Xapakmepucmuka 0CHOBHBIX U008 0EsAMENbHOCHIU!

VYrpaBnsitoT CBOEH MO3HABATEIHHOM M YYEOHOW JESITEIBHOCTBIO MOCPEACTBOM IMOCTAHOBKH IIEJEH,
IJIAHUPOBAHMS, KOHTPOJISl, KOPPEKIIMM CBOUX JEHCTBUM M OLIEHKH YCIIEIIHOCTH YCBOEHUs. BoIaensroT
u (QopMyIHpPYIOT MO3HABATENIbHYIO 1I€7b. BBIIENSAIOT KOMMYECTBEHHbIE XapaKTEPUCTUKH OOBEKTOB,
3aJjaHHble cloBaMH. [[puHUMAIOT MO3HABATENBHYIO LEJIb U COXPAHSAIOT €€ MPH BHIMOJIHEHUNYYEOHBIX
neiictBuil. Oco3HalOT cBOM JeHCTBUS. MIMEIOT HaBBbIKM KOHCTPYKTUBHOTO OOILIEHHUS B MaJIbIX IPyIIIax.

YesioBeK U npupoaa

ABTOMaTHKa B Hamed *ku3HU. [Ipumepbl MCNoNIb30BaHUS aBTOMATHUYECKUX YCTPOWCTB B HayKe, Ha
pou3BOJCTBE U B ObITy. CpenctBa cBs3u. Pamno u TeneBuacHUE. ANBTEPHATUBHBIE MCTOYHUKH
sHepruu. Buasl oanekrpocraHuuil. HeoO0XoauMoCTh HSKOHOMHUU  TMPHUPOAHBIX  PECYpCOB H
WCTIOTH30BaHMUsI, HOBBIX 9KOJIOTMUHBIX U 0€30TMacHbIX TexHoyoruii. Hayka u 6e30macHOCTb JTro/Iei.
Hemoncmpayuu: 1. hoToMaTepuabl U Claibl IO TEME.

Jlabopamopuwsie pabomul: 1. 3yuenne 1eiCTBUNA CPEACTB CBS3H, PATUO U TEICBUICHUS.
Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCHIU!

CamocrosTensHO (GOPMYIUPYIOT MO3HABATEIBHYIO 33/1auy. YMEIOT (MM Pa3BUBAIOT) CIIOCOOHOCTH C
MTOMOIIBIO BOIIPOCOB JOOBIBATH HEJJOCTAIOIYI0 HH(POPMAIIHIO.
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Kunemaruka
CriocoOpl omMcaHus MexaHuueckoro asikeHus. Cucrema orcuera. IIpsMonuHelHOe IBHXKEHHE.
[IpssMonuHeiHOE paBHOMEpPHOE [JBWKEHHE MO IUIocKocTu. [lepememienne u  CKOpOCTh IpuU
PaBHOMEPHOM MPSIMOJIMHEMHOM JABUKEHUH MO MIOCKOCTH. OTHOCUTENBHOCTh JABMKEeHUs. CloxkeHue
nBokeHud. [lpuHnun HezaBucumocTu JBHkeHUM. KpuBonuHeiiHoe ABWkeHHWE. J[BUKeHuWE Tena,
OpOIIIEHHOTO IO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH. YTIIOBask CKOPOCTbD.
[lepuon u yactora Bpamenusa. CKopocTb
U YCKOPEHHE MPU PABHOMEPHOM JIBUIKEHHUH 110 OKPY>KHOCTH.
Jlabopamopuvie pabomui(c Hcnoab3oBaHueM odopynoBanus «Touka pocra»):

1. Wsyuenwue nBuxeHUS CBOOOIHO MAIAOIIETO Tela.

2. VI3yueHue NBUXKEHUS MO OKPYKHOCTH.
IIpumepnvie membl nPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. OmpeneneHue cKOPOCTH PAaBHOMEPHOTO IBMKEHHS MPU UCIOJIB30BAaHUU TpeHaxepa «Oeropas

JIOPOKKA».
2. Hcropuueckass peKOHCTPYKIHUS ONBITOB ['anuies mo omnpeaeneHUI0 YCKOPEHUs: CBOOOTHOTO
MajieHus TeJ.

3. Ilpunnunsl paboTsl TpUOOPOB IS U3MEPEHUSI CKOPOCTEH U YCKOPEHUH.

4. Ilpumenenue cBOOOIHOIO MAICHUS ISl U3MEPEHUS PEAKIIMH YeTIOBEKaA.

5. Pacuer TpaekTOopuu ABMKEHUS MTEPCOHAXKEH paccka3oB P.Pacro.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimeNbHOCMU: YTEHNE U 00CYKJIeHUE TEKCTa CTaTeld MHTEpHET-
CaiiToB, OOCYXJEHUE [OKJIaJ0B W TMPE3CHTAIMil, COCTaBJICHHE M pELICHHE 3aaa4, OOCYXKICHHE
crnoco6oB pemenns (moaroroska k OI'D no ¢usuke).

JAunamuka
Wuepunaneneie cucrembl orcuera. Cumna. 3akoHsl HbroToHa. [IBumkeHuMe Tena moj JeiCTBHEM
HECKOJIbKUX CHWJI. JIBH)KEHHME CHCTEMBI CBSI3aHHBIX Tell. JlMHaMKMKa paBHOMEPHOIO JBWXKCHMS
MaTepUaIbHOW TOYKU MO OKpYyKHOCTHU. Kiacchl cmi. 3aKOH BCEMHPHOTO TAroTeHHs. J[BrkeHue
mia"eT. MckyccrBeHHble cnyTHUKH.ConHE4Has cucrema. VMcropus pa3BUTHUS NPENCTABIECHUN O
Bcenennoii. Ctpoenue u 3Bomonus BeenenHoil.
Jlabopamopnule pabomui(c HCoIb30BaHNEeM 000pynoBanus «Touka pocray):
1. M3mepeHue macchl Tena C UCIOJIb30BAaHUEM BEKTOPHOIO Pa3JI0KEHUS CHUIIBI.
2. V3ydyeHue KMHEMAaTUKU U TUHAMUKHA PAaBHOYCKOPEHHOTO JBMXKEHMs (HAa IMpPUMEpE MAIIHWHBI
ATByna).
3. H3ydeHue TpeHUs CKOJIBKEHUS.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
1. Hcropuueckass peKOHCTpYyKuHs onbiToB KyinoHa ' AMOHTOHa MO OMpPENEeNCHHIO BETHYMHBI
CHJIBI TPEHUS CKOJIbKEHHUSL.
2. TlepBble HCKYCCTBEHHBIE CITYTHUKH 3EMIIH.
3. Kak otnmyarorcss MeXaHWYEeCKHe NpOIecchl Ha 3emie OT MEXaHHYeCKHX IPOIECCOB B
KocMmoce?
4. Tena Conneuynoit cuctembl. OTKPBHITHS HA KOHYHKE Tepa.
Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCmU: YTeHHE U 00CYX/IeHUE TEeKCTa CTaTell HHTepHeT-
caiiToB, 00CyXJEHUE [OKJIaJ0B W TMpPE3EHTAIMil, COCTaBJICHHE M pELIeHHE 3aaad, O0O0CYXIeHue
croco6oB pemieHus (moarororka k OI'D o gusuke).

HMmnyabe. 3akoH coXxpaHeHHs] HMITYJIbCA
Nmnynbe. U3MeHneHne umiynnbca MaTepualibHON Touku. CucteMa Teil. 3aKOH COXPaHEHUSI UMITYJIbCA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. PeakTuBHOE ABMXEHUE B IPUPOJIE.

2. PaccnenoBanue JITII ¢c moMoImIbIO 3aKOHA COXPAHEHHS HMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesimelbHOCMU: YTeHNE U 00CYKIeHUEe TeKCTa CTaTeil MHTepHeT-
CaliTOB, OOCYXJIEHHE [OKJIAJ0B W TMPE3CHTAINi, COCTaBJICHHE M pEIICHUE 3a1a4, OOCYXKICHUE
croco0oB pemrenus (moaroroska k OI'D no dusuke).



Craruka
PaBHoBecue Tena. MOMEHT CHITbl. Y CIIOBHS paBHOBECHS TBEPIOTO Tena. [IpocTeie MeXaHU3MBI.
Jlabopamopuvie pabomui(c ucnoab3oBaHueM odopynoBanus «Touka pocra»):
Omnpenenenne EHTPOB MacC PA3ITUYHBIX TN (TPH CIOco0a).
IIpumepnvie membl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

1. IlpumeHeHME TPOCTHIX MEXAHU3MOB B CTPOUTENILCTBE: OT 3eMJISTHKH 10 HeOOCKpeoa.

2. HccnenoBaHue KOHCTPYKIIUU BEJIOCUIIEA.
Xapaxmepucmuka 0CHOBHBIX 61008 OesimeNbHOCmU: YTEHNE U 00CYKJIEHUE TEKCTa CTaTell UHTEpHET-
caiiToB, 0OOCYXJEHHE [OKJIaJ0B W TMPE3CHTAIMil, COCTaBJICHHE M pELICHHE 3aaad, OOCYXIeHHE
crnoco6oB pemenus (moaroroska k OI'D no ¢pusuke).

MexaHu4eckue KoJe0aHus U BOJTHbBI
Mexanuueckue kosieOanus. [IpeoOpa3oBaHue JHEPrUU TPU  MEXAHWYECKHX  KOJICOAHHUSX.
MarematuuecKkuil ¥ MPYKUHHBIA MasTHUKA. CBOOOJIHBIC, 3aTyXalOMINE ¥ BEIHYKICHHBIC KOJICOAHMS.
Pe3onanc. Mexanundeckue BOJIHBI. [[1MHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnule pabomui(c ncnoib30BaHueM ooopynoBanus «Touka pocray):
W3yuenne koneOaHui HUTSHOTO MasiTHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO0B8AMENLCKUX PAOOM.:

1. CrpyHHbBIE My3bIKQJIbHBIC HHCTPYMCHTHI.

2. KomebarenpHbIC CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapakmepucmuka 0CHOBHbBIX U008 OesIMeIbHOCMU: YTCHHE U 00CYXKJICHUE TEKCTa CTaTel MHTEPHET-
CaliTOB, OOCYXIEHHE [OKJIAZOB W IPE3CHTAIMii, COCTABJICHWE W pEIICHHE 3anad, O0CyXKaeHue
crioco6oB pemeHus (moarororka k OI'D o ¢usuke).

DJIEKTPOMATrHUTHBIEC KOJICOaHUS U BOJTHBI

[lepemennbiii snexTpudeckuid Tok. KonebGarenbHblil KOHTYp. BbIHyXaeHHble U cBOOOAHBIE OM
Kose0aHus. OM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpyuHOAIIBI paIOCBA3U U TEIIEBUICHMUS.

Bnusinue OM u3nydeHuil Ha KUBbIE OPTraHU3MBL.

W3rotoBneHne yCTaHOBKH JUIsl IEMOHCTPAIMK ONBITOB 1o DOMMU.

OnexTpoMarauTHoe u3nydenne CBY-neun.

HcTopuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.

Xapakmepucmuka 0OCHOBHbBIX U008 0esimelbHOCMU.: YTeHUE U 00CYX/IeHUE TEeKCTa CTaTell HHTepHeT-
cailiToB, 00CyXJI€HHE [OKJIaJ0B U MPE3CHTAlUil, COCTAaBJICHHE W pEIIeHUE 3ajad, OOCYKIEHUE
croco6oB pemieHus (moarororka k OI'D o gusuke).

agkrownE

Onrtuka
Uctounuku cBera. JlelicTBUS cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacHpOCTPAHEHHUs CBETA. 3aKOH
oTpaxkeHHus cBeTa. IlocTpoeHne M300pakeHMH B IJIOCKOM 3epKaje.3akoH MpelIoMIIEHUS CBeTa Ha
IJIOCKOM TpaHUIlE IBYX OAHOPOJHBIX Mpo3pauHbiX cpen. IIpenomnenue ceera B npusme. Jucnepcus
cBeTa. SIBneHMe mMONHOTO BHYTpeHHero oTpaxkeHusd. Jlua3pl. Tonkue nuH3bL. [locTpoeHue
M300paKeHuil, co3aBaeMbIX TOHKUMHU JuH3aMU. ['11a3 u 3penue. Ontudyeckue npudophl.
Jlabopamopnvie pabomui(c Mcnoab30BaHuEM 00opynoBaHusi «Touka pocra»):

1. DxcnepumMeHTanbHas MPOBEPKa 3aKOHA OTPAXKEHUSI CBETA.

2. VI3MepeHue mokazarensl MPEIOMICHHS BOJIBI.

3. H3mepenne GpoKyCHOTO pacCTOSTHUS COOMPAIOIICH JTUH3HI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Vcropus uccnenoBaHusi CBETOBBIX SBJICHHM.

2. Hcropuueckast peKOHCTPYKIH Teneckona ["amues.

3. U3srorosienue xkaneimockora.
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Xapaxmepucmuxa 0CHOBHBIX 61008 OesmenbHOCMU. YTEHUE U 00CYXJEHUE TEKCTa cTaTeil MHTepHeT-
CalTOB, OOCYXICHHE OKJIAJ0B M IPE3CHTALlMH, COCTaBICHWE M pEIICHHWE 3aaad, OOCYXKIeHHE
crnoco6oB pemenus (moaroroska k OI'D no ¢pusuke).

Du3uKa aTOMa U AaTOMHOI0 A/IPa
Crpoenue artoma. IlornomeHue W wucmyckanue cBera aromMamMu. OnThyeckue CHeKTpbl. OTMbIThI
Pesepdopna. [1nanerapnas monens aroma. CTpoeHHE aTOMHOIO s1pa. 3aps0BOE U MAacCOBOE YHCIIA.
SlnepHble CUIIBL. DHEpPrusi CBA3M aTOMHBIX sifep. 3aKOH paJMOaKTHBHOTO pacmana. Anbda- u Oera-
pacnanbl. IIpaBuna cmemenns. SlnepHele peakuuu. [leneHue u cuHTte3 sAnep. SlaepHas sHEpreTHka.
Ncrounuku sHeprun ConHua u 3Be3[. Peructpanus saepHbIX U3i1ydeHU. BiausHue paguoakTHBHbBIX
U3y4eHUH Ha XKUBBIE OpraHu3Mbl. Jlo3umerpust. Dkonornyeckue npoodaeMsl sIepHOM SHEPreTUKU.
IIpumepnvie membl nPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. Hcropus uzyueHus aroma.

2. Wsmepenue KI1/] conneunoit 6atapen.

3. HeBuaumeble nznydeHus B CIEKTPE HArpeThIX TeEIl.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimelbHOCmU: YTEHNE U 00CYKJIeHUEe TEKCTa CTaTeld MHTEpHET-
caliToB, OOCYXJIEHHME [OKJIAZOB M IpE3eHTAlMi, COCTAaBJICHHWE W pELIeHHE 3ajaad, OOCyXKAeHue
crnioco6oB pemenns (moaroroska k OI'D no ¢pusmnke).

®opMbI OpraHu3anuu 00pa3oBaTeJbLHOIO0 Mpoiecca:

- TpyHIoBasi;

- HHJIUBUyaIbHas;

- ¢poHTATBHAS.

Beaymue Texnosiorum:

Hcnonb3yroTcss 3J€MEHTHl  CIEAYIOUIMX TEXHOJOTWH: TpPOEKTHas, MpoOJIeMHOro oOy4YeHHs,
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIEHUS, MPOOIEMHOT0O JUAIOTa, UTPOBasl.
OcHoBHbIE MeTO/IbI PA00THI HA YPOKe:

Benymmmu wmeromamu  o0y4yeHMs SBISIOTCS: 4YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTHYeCcKOro
MOJIETTUPOBAHUS, AKCHOMAaTUYECKUI METO/.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc IBJISI€TCS JONOJHUTEIBHBIM, TO OTMETKA B 0aju1ax HE CTaBUTCS.

VYyamuiics yauTcs OleHUBaTh ce0sl U IPYTUX caM, 4TO MO3BOJISIET Pa3BUBATh YMEHUSI caMOaHaln3a 1
CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTU Yyuaulerocsl. BrisBieHue
IIPOMEXYTOUHBIX M KOHEYHBIX pE3YyJIbTATOB Yy4YalIUMXCA IPOUCXOIUT YEpe3 MPaKTUYECKYIO
NeSITeNIbHOCTD; 3a4€THBIE Pa0OTHI:

* TeMaThyecKas 1oj00pKa 3a/1a4 pa3IMuyHOrO YPOBHS CJIOKHOCTH C PEACTABICHUEM Pa3HbIX METO/I0B
pELICHUS B BUJIC TEKCTOBOI0 JOKYMEHTA, Pe3eHTAluHu, (JIIII-aHUMAIUH, BUIE0OPOJINKa iy Web
- CTpaHuUbI (caiiTa)

* BHICTaBKa IIPOEKTOB, MMPE3CHTAIUH;

* JIEMOHCTpalusi SKCIEPUMEHTA, KaueCTBEHHOW 3aJaud C KauyeCTBEHHBIM (YCTHBIM WJIM B BHUJE
MPWIOXKEHHs, B TOM 4YHCJE, IMpe3eHTalleil) omucaHueM Tpolecca Ha 3aHATUH, (ecTUuBaie
HKCHEPUMEHTOB; PU3UUECKUE OIUMITUA/IBI.

KanennapHo-TtemaTu4eckoe IjiaHupoBaHue 7 Kjaace

| No | Jlara | Tema 3ansiTus | Mcnonb3oBanne | npumeuanme
11




/Tl | IPOBEACHUS o0opy10BaHHS LEHTPA
Inan | ®akr eCTeCTBeHHOHay'iHOﬁ "
TEXHOJI0TN4eCKOM
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenne (14)
BBonnoe 3amsatme. llenu wu | KomnbrorepHoe
3a/1a4u Kypca. Texnuka | o6opynoBaHue
1 0€30MMacCHOCTH.
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKka (34)
Cucrema eIMHULL, TIOHATHE O Kommnbrorepnoe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHHe
2 U3MEpPEHUSIX
Ou3ndecKkuil SIKCIepUMEHT. Ob6opynoBanue TUIS
Busr ($U3HYECKOTO | TeMOHCTpaIuit
JKCIIEPUMEHTA.
[TorpemnocTs U3MEpEHUs.
Bunanr
IIOIPELIHOCTEN U3MEpEeHUs.
Pacuér
3 MOTPENTHOCTH N3MEPEHUSI.
JlaboparopHas padorta ObopynoBanue s
«M3mepenne oobeMa TBEpOro | 1abopaTopHbIX  paboT U
tena». [IpaBuna opopmieHuss | y4eHUUYECKUX OIBITOB
4 n1abopaToOpHON pabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE u | ObopynoBanue s
HEpaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBUKCHHUSI. YUEHUYECKUX OIMBITOB (Ha
I'padmueckoe mpencraBieHue Gaze xommextos s O1'D)
6 JIBUKCHHSL.
Pemenue rpaduueckux 3aaay,
pacder NOyTH U CpeaHEH
CKOPOCTH
7 HEPABHOMEPHOTO JIBHKCHHSI.
[Tonsitue WHEPLUU u
WHEPTHOCTH.
LlenTpobexHas cuna..
Cuna ynpyrocty, cuia Tpeaus | O6opynoBanue st
JlaGoparopras pa6ota nabopaTopHbIX paboT H
«MccnenoBanue 3aBucuMocT | Y [CHAUCCKHX  OTIBITOB (a
CHUTEI VIPYTOCTH, 0a3e koMruiekToB st OI'D)
BO3HUKAIOIIIECH B
MIPYXKUHE, oT CTCTICHH
nedopmauu
10 MIPY>KUHBD.
JIaGoparopHas paboTa
«Omnpenenenue kodpdummeHTa
11 TPEHUs Ha TpUOOMETpE.
12 JlaGoparopHas pabota OO6opynoBaHue ams
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«I/ICCJIC,Z[OBaHI/Ie 3aBUCHUMOCTH
CHJIBI TPECHUSA OT CHUJIbI
HOPMAJIbHOI'O JAaBJICHUA.

nabopaTopHbIX paboT H
YYCHUYECKUX OIBITOB

IImoTHOCTE. 3amaua naps | O6opynoBanue 1A
13 I'epona JIEMOHCTpAIIHA
Penrenue 3amgad moBLIIEHHON
CIIO)KHOCTH Ha pacuer
IJIOTHOCTHU
14 BEIIECTBA.
Pemenue 3a1a4 noBpILIEHHON ObopynoBanue IS
15 CJIOKHOCTH JIEMOHCTpAIHi
JlaBieHue >KMIKOCTH M rasa.
3akoH
16 [Tackans
17 Coobmmarommecs: CoCybl.
JlaboparopHas padorta ObopynoBanue s
«M3roroBnenue MoOJeNu | TabopaTOpHBIX  paboT U
18 (dhoHTaHa» YUEHUYECKUX OIMBITOB (Ha
JlaGoparopras paGota 6a3e komruiekToB 11t OI'D
«M3roroBnenue MOJIEJTA
19 (dhoHTaHa»
3akoHn [lackans. [laBinenue B
KHUJKOCTAX U razax.
ManpaBnuyeckre MaIuHEIL.
20 Coobmatomuecs: Cocypl.
BrrrankuBatoras cuna. 3akoH | OGopynoBaHue TUIS
21 Apxumena. JIEMOHCTpAINit
JIaGoparopHas paboTa O6opynoBanue ams
«BrrsicHeHue yCJIOBHS | JIAOOPAaTOPHBIX  pabOT H
TJIaBaHUs YUEHUYECKUX OMBITOB
22 TEN.
bnox 3anau Ha 3akoH [lackans, | OGopynoBaHnue JUIs
23 3aKOH ApXuMena. JIEMOHCTpAaLit
biok 3amau Ha 3akoH [lackans,
24 3aK0H Apxumena.
25 brok. Peryar. O6opynoBanue TUTST
PaBHoBecue  TBepApix  Ten. | ACMOHCTpalln
MomeHT cunel.IIpaBuio
26 MOMEHTOB.
Lentp Tshkect. | OO6opyaoBaHHe TUIS
Uccnenoanue Pa3IUYHBIX | JEMOHCTpPAIAN
27 MEXaHUYECKHUX CUCTEM
KoMOuHMpoBaHHBIE 3a7249H,
UCIIOJIB3YS yCIIOBUS
28 paBHOBECHSI.
KomOunnpoBaHHbIe 33124,
29 UCTIOJB3Ys YCIIOBUSA
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paBHOBECHS

JlaGopaTopHas pabora O6opynoBanue st
«M3roToBnenue padoraromieii | 1abopaTopHbIX  paboT
CHCTEMBI OJIOKOBY». | YYCHHUYECKUX OMBITOB (HA
Odopminenue 6aze komruiekToB st OI'D
30 paboTHI.
PaGora HaJl MIPOCKTOM
«bnoxny.
JlaGopaTopHas pabota
«U3roToBnenue padoraromieit
31 CUCTEMBI OJIOKOBY.
JIaboparopHast pabota ObopynoBanue is
«U3roroBiienue paboraromieir | 1abopaTopHbIX  paboT
32 CHCTEMBI OJIOKOB. YUEHHUYECKUX OIBITOB
33 Odopmiierne padoOTHI. KommbrorepHoe
34 3amura npoeKToB. obopyznosaiue
KanenaapHo-temaTudeckoe mjiaHupoBanue 8 kiace
No | Jlara Tema 3ansaTus Hcnoab3oBanue MIpUMEYaHUE
/Tl | IpOBEACHHUS o0opynoBaHust
Ilnan | @akT HEHTpa .
ecTeCTBEHHOHAYYHOil
U TeXHOJIOTHYECKOM
HaNpaBJICHHOCTEel
«Touka pocra»
1. Beenenue (14)
Beognoe 3amsatue. llenmu wu | KommbrotepHoe
3aa9n Kypca. Texnuka | obopynoBanue
1 0e30MacHOCTH.
2. TennoBble siBaenus (12 1)
Paznoob6pazue TeroBbiX | KommelorepHoe
sBieHnil. TernoBoe pacmupenue | o0opyaoBaHue
2 TEJ.
JlaGoparopHas paboTa ObopynoBanue ais
«I3MeHeHus ITMHBI TeNa Ipu 1a00paTOpHBIX paboT
HArpEeBaHUU U OXJIAXKICHUN. u YUEHUYECKUX
3 OITBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUIONPOBOAHOCTH BOJIBI JIEMOHCTpAITHA
4 BO3/1yXa.
JlaGopaTtopHnast pabota OO6opynoBanue st
«3mepenue yaenpHon 1ab0paTopHBIX pPadoT
TETUTIOEMKOCTH Pa3JInIHBIX u YUECHHUECKUX
5) BEILIECTBY. ombiToB  (Ha  0Oaze
[1nmaBiieHME U OTBEPAEBAHUE. KOMIIEeKToB 11 OI'D
6 JlabopaTtopHnas pabora «OTirBKa
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napaHOBOTO COJITATUKAY

JlaGopaTopHnas pabota
«Habnronenue 3a MiaBJIeHHEM

OO6opynoBanue st
1ab0paTopHBIX padoT

JIbJIaY u YUECHUYICCKUX
7 OIIBITOB
Pemrenne onumnaaHbeIX 3a1a4 OGopynoBanue  JiIst
Ha ypaBHEHUE TEIUIOBOTO | AEMOHCTpaIii
8 OanaHca
Pemrenue onumnaaHbeIx 3a1a4 OGopynoBanue  JiIst
9 Ha pacyéT TEIUIOBBIX MPOIECCOB | IEMOHCTpAIUit
10 Jlaboparopus kpuctamiorpadum.
HcnapeHnue u KOHIGHCAITHS. OGopynoBanue st
11 JEMOHCTPAITHI
CoctaB aTmMocdepsl, O6opynoBanue s
HaOJII0ICHUE TTepexoa JICMOHCTpALIHHA
HEHACHIIIICHHBIX [TapOB B
12 HACBIIIEHHBIE.
BrnaxxHocTe Bo3myxa Ha pasHbeix | OOopynoBaHue st
13 KOHTHHEHTax JICMOHCTPAIIHIA

3. DJileKTpU4ecKHe s

BJieHus (84)

Mukpomup. Monenu atoma,

O6opynoBanue st

14 cyuiecTsoBaslre 10 Hayana XIX | nemoHcTpanuii
Hcropust OTKpBITUS U ACUCTBUSA KommnsrorepHoe

15 rajbBaHUYECKOI0 AJIEMEHTA o0opynoBaHue
Ucrtopusco3nanus

16 3IIEKTPO(OPHONMAIINHBI
Omneitel Bonera. Onekrpuyeckuit | KomnsrorepHoe

17 TOK B DJIEKTPOJIUTAX. o0opynoBaHue
Pemenue onumnuanseix 3a1a4 Ha | OOopynoBaHue — ais

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpalui
HaGnronenue 3aBucuMoctu Ob6opynoBanue s
COINPOTHUBIICHUS IPOBOJIHUKA OT | IEMOHCTpAIUil

19 TEMIEPATYPHI.
JlaGopaTtopHnas pabota OO6opynoBanue ajist
«OrnpeneneHue CTOMMOCTH 1a0opaTopHBIX paboT
M3pPaCXO0I0BAHHON 51 YYEHUUYECKUX
AIIEKTPO3HEPTUH ompiToB  (Ha  0Oaze
110 MOIITHOCTH TOTPEOUTENSI ¥ MO0 | KOMITIEKTOB Jyist OI'D

20 CUETUHKY
Pemenune onuMmnuaaHelx 3agau Ob6opynoBanue s

21 Ha TEIUIOBOE JIEHCTBHE TOKA JIEMOHCTPALII

4. D1eKTPOMATHHUTH

ble siBjeHns (34)

22

ONeKTPOMarHUTHbBIE SIBJICHHUS.
DNEeKTPOU3MEPUTENBHbIE
puOOpHI.

O6opynoBanue st
JEMOHCTPALIUI

23

MaruutHas
MarauTtHsie

Oypu

aHOMaJIu.

24

Pa3snoBunHocTu
AIEKTPOJABUTATEIICH.

O6opynoBanne st
JIEMOHCTPALI
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5. OnTuyeckue siBjaeHus (74)

HcTouHNKHY CBETa: TEILUIOBEIC, O6GopynoBanue  JIst
25 JTIOMUHECIICHTHBIE JIEMOHCTpAIIHA
MHorokpaTHoe u300pakeHue
peaMeTa B HECKOJIbKUX ITOCKUX
26 3epKalax.
H3roToBUTH NEPUCKOII U C €T O6opynoBanue st
MIOMOIIIBIO MPOBECTH | JIEMOHCTpaIUi
27 HaAOJIFOIEHUS
[IpakTUueckoe UCIoIb30BaHKE OGopynoBanne st
28 BOTHYTBIX 3€PKajl JEMOHCTPAITHI
3pUTenbHbIE WLTIO3UH, OGopynoBanue st
MOPO’KIaeMble TPETOMIICHUEM JEMOHCTpAIHii
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTHKH
Hcnonb3oBaHne 3aKOHOB CBETA B
31 TEXHUKE
6. UesroBek u mpupoaa (34)
32 ABTOMAaTHKa B HallIeH )KU3HM . KomnerorepHoe
33 Panuo u TeneBunenue obopyznosatue
ATNBTEpHATUBHBIC HCTOYHUKH
34 sHepruu. Buasl anekTpocTaHuuii
KanenpapHo-temaTnyeckoe miiaHupoBanue 9 Kiacc
No | Jlata Tema 3aHATHA HUcnoab3oBanue IIpUMEeYaHue
/Tl | IpOBEACHUS odopyroBanus
Ilnan | dakr LeHTpa §
€CTeCTBEHHOHAYYHOit
U TeXHOJIOTHYECKOM
HaNpaBJICHHOCTEeH
«Touka pocra»
1. BBegenne (14)
BBognoe 3anarue. Ilenm u | KommbrotepHoe
3a/1aumn Kypca. Texnuka | o6opynoBaHue
1 0€30MacHOCTH.
2. Kunemartuka (7 4)
Crioco6b! onucanus Ob6opynoBanue s
2 MEXaHHYECKOTO JIBFIKCHUS JICMOHCTpPAITHIA
[TpstMmonMHETHOE paBHOMEPHOE O6opynoBanue s
JIBUKCHHE 1o MJIOCKOCTH? | IeMOHCTpaIui
Cmotps
3 A3 KaKOW TOYKH HAOJII0IaTh
OTHOCHUTEIBHOCTD ABMXKEHUS. ObopynoBanue s
4 CnosxeHue IBUKECHUH. JIEMOHCTPALII
Jlabopamopusie pabomul: OO6opynoBanue st
«3yueHue nBmKeHUs: CBOOOHO | TaOOpaTOpHBIX pPadoT
5 najaroiero tenay, «M3yuenne u YUEHUYECKUX
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JBUXKCHUS TECJIAa 110 Opr)KHOCTI/I» OIIBITOB
Kak u xkyna nosierena BUIITHEBAS O6GopynoBanue  JIst
Kocrouka? PacueT TpaekTopun JEMOHCTpALIHI

JBUKEHHS TEJ U IIePCOHaXeH
pacckaszoB P.Pacm» 0
MioHxay3eHe

Hcropuueckas peKOHCTPYKLIMS
OIIBITOB [anunes o
OIIPENIEIICHUIO

YCKOPEHHUS g.

OGopynoBanue st
JIEMOHCTpALII

8

Omnpenenenue CKOPOCTU
PaBHOMEPHOTO JBHKEHUS TTPU
HCIIOJIb30BaHUU TPEeHaXepa
«0OeroBast JOPOXKKay.

O6GopynoBanue IS
JEMOHCTPALMI

3. Iunamuka (8u4)

Cuna Bosu, cuiia yOeKIeHUs Win

O6opynoBanue st

9 cuia - pusnyeckas BelIUuyuHa? JIEMOHCTpAIHii
Jlabopamopnas paboma: O6opynoBanue ajst

10 «/3MepeHre Macchl Tenay 1abopaTOpHBIX padboT
JIBM>keHUe Tenna 1oj ASUCTBUEM 1 YHCHHUHCCKHX

11 HECKOJIbKUX CHII OTILITOB
JIBukenue cuctemsl cBsi3aHHbIX | OOopymoBanue IS

12 TEI JIEMOHCTPALHI
Jlabopamopnuie Ob6opynoBanue as
pabomwi: «3yueHue TpeHusl | 1a00paToOpHbIX pPadOT
CKOJIBXKEHUS» U YUEHHUECKUX

13 OTIBITOB
Junamuka paBHOoMepHoro | OOopynoBaHue  Ais

14 JIBHKEHHUSI 110 OKPYKHOCTH JEMOHCTPALMI
HcTopus pasButusa | OOopynoBanue  Ams
IIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoi. Conneunas

15 CHUCTEMA.
OTKpBITHS HA KOHUUKE TEpa. O6opynoBanue s
[TepBbie UCKYCCTBEHHBIE | IEMOHCTpAIHi
CITyTHUKH

16 3emuIu.

4. UmnyJsibc. 3aK0H COXpaHEHUs1 UMIYJabca (34)

17 Kak BbI IXTy Ha30BETE... KomnerorepHoe
PeaktuBHOE JIBIDKEHHE p | 00opynoBatHe

18 MIPUPOJIE.
Paccnenosanue JATII c momonisio | KommnberoTepHoe

19 3aKOHA COXPAHEHUST UMITYJIbCa obopynoBaHue

5. Craruka (24)

Jlabopamopnas paboma:
«Onpenenenue EHTPOB Mace

OO6opynoBanue ajst
n1abopaTopHbBIX paboT

Pa3IUYHBIX TN (TPU CrIocoOa)» u YYCHHYECKUX
20 OIIBITOB
[Ipumenenue npocteix | KoMnbrorepHoe
MEXaHH3MOB B CTPOUTEIILCTBE: OT | 00OPYIOBaHHE
3eMJISTHKH J10
21 Hebockpeda
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6. Mexann4yeckue KoJae0aHus1 M BOJTHBI (34)

Bune: MAasITHUKOB u ux | O6opynoBanue ajs

22 KoeOanuii JEMOHCTpALIHI

23 UYro nepeHocut BoaHa?
KonebarenbHble  cHCTEMBI B

24 MIPUPOJIE U TEXHUKE

7. DJIeKTPOMATHUTHBIE KOJIe0aHUs U BOJIHBI (24)
DKCTepUMEHTaIbHAS ITPOBEPKa KommerorepHoe

25 cBOMCTB DM BOJIH. obopynoBaHue
Uccnenosanue KommberorepHoe
3JIEKTPOMarHUTHOTO o0opynoBaHue

26 u3nydenuss CBU-neun

8. OnTuka (44)
. UsrotoBnenune moaenu KommerotepHoe

27 KaJICH TOCKOTIA. o0opynoBaHue
DKCcrepuMeHTalIbHAs TPOBEPKa O6opynoBanue st

28 3aKOHA OTPAKCHUS CBETA. JIEMOHCTpaIui
Jlabopamopnas paboma: O6opynoBanue st
«M3mepeHne moka3aTest 1a00paTOpHBIX PadoOT
MPETOMIICHUS BOJBI» U YYCHHYECKHUX

29 OIIBITOB
Kaxk otnuuarorcst mokazarenun O6opynoBanue st

30 MPEIOMIICHUS I[BETHOTO CTEKJIa JIEMOHCTpAIHi

9. ®du3uKa aToMa U ATOMHOTO siipa (44)
[Tornomenne wu  ucmyckanue | KommbroTepHoe
cBeTa o0opynoBaHue

31 atomamu. OnTrueckue crekTpsl. | KommbroTepHoe
N3mepenne KIIJ comHeuHoi obopynosatue

32 Oarapen
BnusiHue paanoakTUBHBIX

33 U3JTYYeHUH Ha )KUBBIE OPTaHU3MBI
Cnoco0bl 3aIUTHI OT

34 paZlOaKTUBHBIX U3ITy4YEHUN
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Y4eOHO-MeTOUYECKOE U MaATCPHAIBHO-TEXHUIECCKOE oOecreueHue
06p330BaTeHLHOI‘O nmpoumecca.

Oo6opynosanue «Touka pocTa»

1. BuHeypouHas AeSTENbHOCTb IIKOJILHUKOB. METOAMUYECKUI KOHCTPYKTOP: Mocooue
st yaurensi/ JI.B. I'puropees, I1.B. Ctenanos. — M.: IlpocBemenue, 2011. — 223 c.
-. (CtanapThl BTOPOTO MOKOJICHUS).

2. BHeypouHas aesTenbHOCTb. [IpvMepHBIN MJIaH BHEYPOUYHOUM [EATEIHLHOCTH B
OCHOBHOM Tikouie: nmocodue mnsa yuurens/. B.II. Cremanos, JI.B. I'puropseB — M.:
[Tpoceemienue, 2014. — 200 c. -. (CTangapThl BTOPOTO MOKOJICHHUS).

3. 3anmMarenpHas pusuka. [lepeasman .M. — M. : Hayka, 1972.

4. 3anumatenbHble onbIThl 10 ¢usuke. ['opes JI.A. — M. : [IpocBemenue, 1977.

5. @poHTanpHble J1abopaTropHble 3aHATMA 1o (¢usuke B 7-11 Kknaccax
oO1eoOpa3zoBarenbHbIX yupexaeHuil: Kaura nns yuurens./non pea. B.A. byposa,
I'.T'. Huxudopona. — M. : IIpocsemienune, 1996.

6. demepandbHBI TOCYIAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT [DIICKTPOHHBIN
pecypc]. — Pexxum mocryma: http://standart.edu/catalog.aspx?Catalog=227

7. Caiitr MunuctepctBa oOpa3zoBanusi W Hayku Poccuiickoit ®Denepanun//
obuLMaAIBHBINA caT. — Pesxxum gocryma: http://MunoOpHayku.pd/

8. Meronuueckas cnyx0a. MznmatensctBo «bMHOM. JlabopaTtopusi 3HaHUI»
[DnekTponHbIi pecypce]. — Pexxum moctyma: http://metodist.lbz.ru/

9. Pa3BuBaroIMe 3JIEKTPOHHBIC UTPHI « Y MHUKHU — U3y4aeM TIJIaHETY»
[DnexTponHbIi pecypce]. — Pexxum goctyma: http:// www.russobit-m.ru//

10. Asropckas macrepckas (http://metodist.Ibz.ru).
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