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IHosicuuTeaLHAA 3aNIUCKA

Pabouas mporpamma ITOMOJHUTENLHOTO 00pa3oBanus mo ¢usuke ans 7 - 9
KJIACCOB COCTaBJIEHA Ha OCHOBE MPUMEPHOI mporpaMmsl mo ¢usuke anst 7 — 9
kiaccoB (mox pemakumeit KysuemoBa A.A.), M.: «lIpocBemenue», 2017 u
COOTBETCTBYET:

- ®enepanbHoMy 3akoHy «O0 oOpaszoBanuu B Poccuiickoit demepanum»
Ne273-P3 01 29.12.2012 roaa;

-OenepanbHOMY  00pa30BaTENbHOMY  CTaHIAPTY OCHOBHOIO  OOLIEro
o0pa3oBaHusl, yTBepKAEHHOMY MPUKa30M MHUHKCTEpCTBA 00pa3oBaHus M HayKu PO
Nel897 or 17.12.2010 rona;

-IIpuka3zy MunucrepctBa oopazoBanus 1 Hayku PO Nel577 ot 31.12.2015 r»
O BHeceHMH M3MEHEHUH B (efepalibHbIil 00pa30BaATENbHBIN CTaHAAPT OCHOBHOTO
obmiero o0pa3zoBaHus, YTBEPKIAEHHBIN MpuKa3oM MuHHCTEpCTBAa 00pa3oBaHus U
Hayku PD» Nel897 ot 17.12.2010 roma»

-O0pa3oBarenbHOM MPOrpaMMe OCHOBHOTO OOIIEro o0pa3oBaHus;
-Yuebnomy mnany OV

- IlpumepHoii mporpamme OCHOBHOIO 0OOIIEro 00pa3oBaHMs IO (U3HKE
(6a30BbIN YPOBEHD ).

[Iporpamma paccuntana Ha 34 yacoB — 1 yac B Hezento B 7 kiacce, 34 yacoB
— 1 gac B Hegemro B 8 knacce, 33 yaca — 1 gac B Hejelmro B 9 kiiacce.

Jannas pabouas nporpamma coctaBieHa Ha ocHoBe OOII OOO MBOY
«COHI Ne2 m. IlepeBosonkuit» M ¢ y4€TOM METOJMYECKUX PEKOMEHAAIUN IO
CO3JaHUI0 M (YHKIHMOHUPOBAHUIO B 00HIE00pa30BaTEIbHBIX OpraHU3aLUsX,
pacroIOXKEHHBIX B CEJIbCKON MECTHOCTH U MajbIX TOpoJax, LEHTPOB 00pa30BaHuUs
€CTECTBEHHO-HAYYHOW M TEXHOJIOTUYHOW HarpasiieHHocTe («Touka poctay)
(yTBEepxkAEHBI pacrnopsbkeHueM MuHuUcTepcTBa MnpocBeuieHust  Poccuiickoit
®epneparuu ot 12.01.2021 r. Ne P-6) u npegycmaTpuBaeT NpoBEICHUE 3aHITUI C
UCII0JIb30BaHUEM 000py0oBaHus LeHTpa « Touka pocTay

Ilnanupyemblie pe3yabTaThl padodeil MPOrpaMmbl JAONOJHUTEJIbHOIO
oOpa3zoBanus «3aHuMaTeJbHast PU3UKA» (C MCMOJIb30BAaHUEM 000PYA0BAHMS
«Touxka pocra») B 7-9 kiaccax.

Peanuzanust mporpaMMbl  CIIOCOOCTBYET — JOCTHDKCHHUIO  CIIEIYIOLIHUX
pe3yJIbTaToB:
JINYHOCTHBIE:
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B chepe muUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX AEMCTBUIA yUalTUXCA:

* y4eOHO-TI03HABATENbHBI HHTEPEC K HOBOMY Yy4e€OHOMY MaTepuaity H
crioco0am perreHrs HOBOH 3a1a4w;

* OpUEHTalMs Ha TOHMMaHHUE IPUYMH yclieXa BO BHEYUEOHOU JEeSTENbHOCTH,
B TOM YHCJIE HA CAMOAHAJIU3 U CAMOKOHTPOJIb pe3yjbTaTa, Ha aHaJIu3 COOTBETCTBUSA
pE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a7auH;

* CHOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH
BHEYUYEOHO! JESATENbHOCTH;

Obyuarowuiics nOay4um 603MONCHOCHb OJisL POPMUPOBAHUSL:

* BHYTPEHHEH MO3UILIMHU IIKOJbHUKA Ha YPOBHE MOJOXKHUTEIBHOTO OTHOLIEHHUS
K ILIKOJE, TOHUMaHUsl HEOOXOJIMMOCTH YYEHHs, BBIPQXKEHHOIO B IpeodagaHuu
y4e0HO-103HAaBaTEIbHBIX MOTHBOB;

* BBIPQXKXEHHOM YCTOMYMBOW y4eOHO-TI03HABATEIbHON MOTHBAIIUN YUEHUS;

* YCTOWYMBOTO Y4e€OHO-TO3HABATEIBHOIO HMHTEpPECa K HOBBIM OOIIMM
crioco0am pelieHus 3a1au.

MeTaﬂpe)]MeTHl)Ie:

B cdepe peryJJATHBHBIX YHUBEPCATBHBIX YU€OHBIX TEHCTBUMA yUAIIUXCS:

* [UIAHAPOBATh CBOM JICWCTBUSA B COOTBETCTBUM C IIOCTABJICHHOM 3a1ayedl U
YCIIOBHUSIMU €€ peaju3allfiy, B TOM YKCJIE BO BHYTPEHHEM ILUIAHE;

* YUUTHIBaTh YCTAHOBJIEHHbIE NTPaBUJja B INTAHUPOBAHUU U KOHTPOJIE criocoda
peuieHus;

* OCYILECTBJIATh UTOIOBBIN U MTOIIATOBBII KOHTPOJIb [0 PE3YJIBTATY;

* OLICHMBATh ITPABUJILHOCTH BBINIOJHEHUS JIEHCTBHS HAa YPOBHE aJIEKBaTHOMN
PETPOCIEKTUBHOM OLEHKH COOTBETCTBUS PE3YJbTATOB TPEOOBAHUSAM JaHHOU
3aJ1a4y ¥ 3aJa4HOM 00JIacTH;

* aJICKBATHO BOCIIPUHUMATD MPEJIOKEHUS U OLICHKY YYUTEJEH, TOBAPUILEH,
POIMTENEN U IPYTHUX JIIOJIEN;

* pa3iauy4aTh Coco0 U pe3ybTatr JeUCTBUS.

Obyuarowuiics noay4um 603MOICHOCIb HAYYUMCAL:

* B COTPYIHUYECTBE C YUUTEJIEM CTABUTh HOBbIE YUEOHBIC 3a/1a4H;

* IPOSIBJIATH MTO3HABATENIbHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIbHO aJIEKBaTHO OLICHUBATh IPAaBWJIBHOCTH BBIIIOJIHEHUS
NEHCTBUS U BHOCUTh HEOOXOJMMbIE KOPPEKTHUBBI B UCIOJHEHHE KaK MO XOAY €ro
peanu3anuu, Tak U B KOHLE JEHCTBU.

B cdepe nozHaBaTebHBIX YHUBEPCATBHBIX YUYECOHBIX JEHCTBUI yUaIUXCS:

* OCYIIECTBISATh MOWCK HEOOXOAMMOW WHGOpMAMK [JIs1 BHITOTHCHHS
BHEYUCOHBIX 3aJlaHUil C HCIOJB30BAHHEM Y4YEOHOW TUTEpaTyphl U B OTKPHITOM
WHPOPMAITMOHHOM TPOCTPAHCTBE, DJHIMUKIONEINN, CIPABOYHUKOB (BKIIOUAs
AIIEKTPOHHBIE, IUPPOBbHIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

WNurepnera;
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* OCYUIECTBJIATH 3amuch ((pukcanuio) BbHIOOPOYHONW uHPOpMaruu 00
OKpY’KaroIIeM MUpPE U 0 ce0e caMOM, B TOM UYHUCIIe C TOMOIIbI0 nHCTpyMeHToB UKT;

* CTPOUTH COOOIIIEHUS, MPOESKTHI B YCTHON M MUCbMEHHOU (opme;

* IPOBOJUTH CPABHEHHUE U KJIACCU(UKALIUIO 110 3aJaHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBaThb NPUYUHHO-CJIEICTBEHHBIC CBSI3M B HM3Y4aeMOM Kpyre
SIBIICHUI;

* CTPOUTH pacCykIeHUs B OpME CBSI3U MIPOCTHIX CYKIACHUI 00 00BEKTE, €ro
CTPOECHHH, CBOMCTBAX U CBS3AX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMBCA.!

* OCYIIECTBIISATh PACIIUPEHHBIN MOUCK HH(OpPMAIMU C HUCIOJIH30BAHUEM
pecypcoB 6ubsmoTek u cetu UuTepHer;

* 3aMMChIBaTh, (PUKCHUPOBATH MHPOPMALMIO 00 OKPYKAIOMIMX SIBICHUSIX C
noMouipro HHCTpyMeHToB UKT;

* OCO3HAaHHO U MPOU3BOJLHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOM
hopme;

* OCYUIECTBIIATH BEIOOP HanboJiee 3PhEeKTUBHBIX CIIOCOOOB pelIeHUs 3a]1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIIOYAIOIIEE YCTAaHOBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH;

* MOT'YT BBIMTHM Ha TEOPETUYECKUN YPOBEHb PELICHMS 3a7ad: PEUICHUE I10
OINIPENEIICHHOMY IIJIaHy, BJIAaJCHUE OCHOBHBIMU NPHUEMAMM DPELICHUS, OCO3HAHUS
NEATEIBbHOCTH I10 PELIECHUIO 3aJa4H.

B cdepe KOMMYHMKATHBHBIX YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBUU
y4aImxcsi:

* QJICKBaTHO MCIIOJIb30BaTh KOMMYHHMKATHUBHBIC, MPEK]IE BCEro - peyeBble,
CpeACTBa JUIsl PEIICHUS Pa3IMYHbIX KOMMYHUKATHUBHBIX 3a/ad, CTPOUTh
MOHOJIOTHYECKOE COOOIICHHE, BIAAETh JUATOTHYECKON (POpMOIl KOMMYHUKAIUH,
WCMOJIb3Ysl, B TOM uucie cpenctBa U uHCTpyMeHThl UKT u nuCTaHIMOHHOTO
OOIICHMS,

* JIOMYCKaTh BO3MOXKHOCTh CYIIECTBOBAHMS y JIIOAEH PA3JIMYHBIX TOYEK
3peHHUs], B TOM YUCJIE HE COBIAJIAIOIIUX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA
TIO3UIINIO ITAPTHEPA B OOIIEHUH U B3aUMOJICHCTBUU;

* YYHUTHIBATh Pa3Hble MHEHUS U CTPEMHUTHCS K KOOPJIMHAIUU PA3TUUHBIX
MO3UIIUN B COTPYAHUYECTRBE;

* popMynpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* JIOTOBApUBAThCS W TPHUXOAUTH K OOIIEMY pEIICHHI0O B COBMECTHOM
JEATEIIbHOCTH, B TOM YHCJI€ B CUTYaIllMU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiics noy4um 803MOACHOCHb HAYYUMbCSL:

* VYUTHIBATh M KOOPJAWHUPOBATH B COTPYJHUYECTBE OTJIMYHBIE OT
COOCTBEHHOM MO3UIIMH APYTUX JIIOCH;

* YYUTBHIBATh pa3Hble MHEHUS U UHTEPEChl U 0OOCHOBBIBATH COOCTBEHHYIO
MMO3HIIHUIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHUH U TTOJXO0B K PEUICHUIO TTPOOJIEMBI;
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* apryMEHTUPOBATH CBOKO MO3ULHMIO WU KOOPAUHUPOBATH €€ C IO3ULUAMH
NapTHEPOB B COTPYIHHUYECTBE MPU BBHIPAOOTKE OOLIEr0 PEIICHHs B COBMECTHOM
NEATEbHOCTH;

* 3aJaBaTh BOIIPOCHI, HEOOXOAMMBIC [JIsI OpraHU3alMl COOCTBEHHOM
JEATEIIBHOCTH U COTPYIHUYECTBA C MAPTHEPOM;

* OCYILIECTBJIATH B3aUMHBIA KOHTPOJIb M OKa3blBaThb B COTPYIHHYECTBE
HEOOXOMMYIO B3aUMOTIOMOILIb.

IIpeamerHble:

- OPHEHTUPOBATHCS B SIBICHUSX M OOBEKTaX OKPY)KAIOIIETO MHUpA, 3HATH
T'PaHMIIbI UX IPUMEHUMOCTH;

- IOHUMATh OTnpeAeNeHUs (PU3MUECKUX BEIHUUMH U MIOMHHUTH OIpeIesSIOIie
bopMyIbI;

- IOHUMATh KaKuM (PU3MUeCKUM MPUHITMIIAM 1 3aKOHAM IO TIHHSIFOTCS T WIIH
UHbIC O0BEKTHI U SABJICHUS TIPUPO/IBI;

- 3HAHWE MOJIEJIH TIOMCKa PEIIeHUH 71 3a1a4 1o (PU3HKeE;

- 3HaTh TEOPETUIECKHE OCHOBBI MAaTEMATHUKH.

- IPUMEYaTh MOJICIH ABICHUN M 0OBEKTOB OKPYKAIOIIETO MHUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- mnepedopMylIUpoBaTh M MOJEIUPOBATh, 3aMEHATh HCXOAHYIO 3ajauy
ApYTOH;

- COCTaBJISITh TUIAH PEIICHUS;

- BBIJIBUTATD U MPOBEPSATH MpeJjIaraeMble IS PEIICHHs THIIOTE3bL;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU ONEPALIUAMHU, COCTABIIAIOIIUMU TOUCK
pelleHus 3aJa4H.

Conepskanue nporpamMmmbl
7 KJacc

BBenenne. Beognoe 3ansrtue. [{enu u 3anauun kypca. TexHuka 6€301acHOCTH.

PoJib 3KCIIEpPUMEHTA B )KM3HHU YeJI0BeKAa.

Teopus: I3yunTh OCHOBBI TEOPUU NOTPEIIHOCTEN. [lorpemHocTr npsMbIX U
KOCBEHHBIX U3MEPEHNI, MaKCHMaJIbHAs IOTPEIIHOCTh KOCBEHHBIX H3MEPEHU, yUEeT
MOTPENIHOCTe UW3MepeHud npu mnoctpoeHuu rpaduxoB. [IpencraBnenue
PE3yNIbTaTOB U3MEPEHU B hopMe TaOIuI] 1 TpadUKOB.

IIpakmuka: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSTH MPU BBINOIHEHUU
HKCIIEPUMEHTAJIBHBIX  3a/lay, MPAKTHYECKUX paboT. (€ HCMOJb30BaHHEM
odoopynoBanus «Touka pocray)

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCU.

[IpuBoauTH MpUMEpPHl 0OBEKTOB M3ydeHUs] PU3MKHU ((PU3NUECKUEe SBIICHUSA,
dbuznyeckoe TeNo, BEleCTBO, ¢usuyeckoe nosie). Habmonateh U aHaIM3UpOBaATh
busnueckue sBieHus ((GUKCUPOBATh U3MEHEHUS! CBOMCTB 00OBEKTOB, CPABHUBATH UX
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U 0000mars). [103HAKOMUTBCSA C IKCIEPUMEHTAIBHBIM METOJIOM HCCIEIOBAHUS
npupoasl. COopka MpUOOPOB W KOHCTPYKIUi. Vcrmonp3oBaHWe M3MEPUTEITHHBIX
npuOopoB. BrimonmHeHne 1abopaTOPHBIX M MPaKTUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEHCHPAaBHOCTEW MPUOOpPOB. BhICTpanBaHWE TMIOTE3 HA OCHOBAaHUU
UMEIOIINXCS JaHHBIX.

MexaHuka.

Teopusi: PaBHOMepHOE U HEpaBHOMEpHOE [BIKeHUE. ['paduyeckoe
Npe/iCTaBlIeHUE NBWKEeHU. Pelienue rpaguyeckux 3ajiay, pacuer MmyTH U cpeHen
CKOPOCTM HEpPaBHOMEPHOro JBWXeHHUs. [loHSATME WHEpUMHM W WHEPTHOCTH.
[lentpoOexnass cuna. IlpumeHeHue AaHHBIX  (QU3UYECKUX  TOHATHH B
KU3HENEATEIbHOCTH YenoBeka. CHiia ynpyrocTtu, Cujia TpEHUSL.

IIpaxmuxa: VccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAOLIEH B
npyXuHe, OT CTemeHu nedopManuu NpyxuHbl. Onpenenenue koddduimenrta
TpeHUs Ha TpuOoMeTpe. (¢ ucnoab3oBanueM ooopynoBanus «Touka pocray)

HccnegoBanue 3aBUCUMOCTH CUITBI TPEHHSI OT CHIIbl HOPMAJIbHOT'O IABJICHHS.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCTU.

Ananmu3 Tabnun, rpaduxkoB, cxeM. l[lowck oObsACHEHUsT HaOIIOAAEMBIM
coObITusM. OmnpeneneHnue CBOMCTB MPUOOPOB MO YepTexaM M MOAEISIM. AHAIU3
BO3HHMKAIOIIMX MpOOJEeMHbIX cuTyanuil. WM3o0paxaTe cHCTEeMY KOOpIWHAT,
BbIOMpaTh TENO OTCUETA U CBA3BIBATH €r0 C CUCTEMOW KoopauHat. Vcmosb30BaTh
CUCTEMY KOOpAMHAT JJI1 W3Y4YEHMs MpsMOJUHEHHOro ABmxeHus tena. COopka
npuOOpoB M KOHCTpyKUMH. Vcmosnb3oBaHME H3MEpPUTENBHBIX  IPUOOPOB.
Beimonnenne 1a0opaTOpHBIX M MPAKTUYECKUX PAOOT (€ HCIOJIb30BAHMEM
obopynoBanusi «Touka pocray). J[narHocTMKa W YCTpaHCHUE HEHCIIPABHOCTEH
npuOopoB. BricTpauBaHMe THUIOTE3 HA OCHOBAHWU HMEIOIIMUXCS JIaHHBIX.
KonctpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenue 3aaHUN o
YCOBEPIIEHCTBOBAHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapUAHTOB OMBITOB.
Pa3paboTka 1 npoBepka METOIUKHU SKCIIEPUMEHTAIbHOU paboThl. PaboTa B Masbix
rpynnax. AHaIU3UpYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE, ACHCTBUS.
[IpencraBnenne pe3yJbTaTOB MapHOM, TPYNIOBOM JESITEIBHOCTH. Y4YacTHE B
JIMajiore B COOTBETCTBHUU C MPABUIIAMU PEUEBOTO MOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackaisi, rugpocTaTUuecKOEe J1aBJICHUE,
COOOIIAIOIIUECS COCY/ b, TUAPABINYECKUE MAIITUHBI.

Ilpakmuka: 3a0auu: BBHITAJKUBAIOINAS CHUJA B Pa3jMYHBIX CHUCTEMaXx;
npuOOpHI B 337a4ax (COOOIIAONIMECS COCYAbl, THAPABINYECKIE MAILIMHBI, PblYary,
OJ10KN).

DKCnepUMEHTAIbHBIE 33/IaHHUS:

1 )uzmepenue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CHUJIbI, IEHCTBYIOIETO HA phlyar,

3)usmepenrie pabOThl CHIIBI YOPYTOCTH MpPHU MOJBEME Ipy3a € MOMOUIBIO
MOABMYKHOTO WJIM HEMOJBWKHOTO 0OJioKa(c HCIOJb30BaHHEM O000pPYI10BaAHMS
«Touxka pocra»)

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
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Anamu3 Ttabmun, tpadukoB, cxem. llonck 0OBSICHEHHS HAOIIOTAEMBIM
coOpiTusiM. COOpka mMpuOOPOB U KOHCTPYKIH. Vcnonp30BaHne U3MEPUTETHHBIX
npuOopoB. BrimonmHeHne 1abopaTOPHBIX M MPaKTUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEHMCIPAaBHOCTEW MPUOOPOB. BrICTpanBaHue IMmnore3 Ha OCHOBAaHUU
UMEIINXCs JaHHbIX. KoHCTpympoBaHue m moaenupoBaHue. Pabora B MasbIx
rpynnax. AHaJIU3UPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE pELICHHE, IEHUCTBUS.
[IpencraBiieHre pe3yiabTaTOB MapHOW, TPYNIIOBOM JesaTenbHOCTH. [loaroroBka
COOOIICHUN M JOKJIaJ0B. YYacTue B AHAIOTe B COOTBETCTBUM C IMpaBUIIAMU
pEUYEBOro NOBEACHUS.

Craruka.

Teopus: bnox. Peruar. PaBHOBecue TBepAbIX Teil. YCIOBUS PABHOBECHS.
Mowment cunbl. [IpaBuno momeHToB. LleHTp Tsxectu. MccnenoBaHue pa3inyHbIX
MEXaHUYECKUX cucteM. KoMOMHHMpOBaHHBIE 33JauyM, WCIOJb3ySd YCIOBHUSA
paBHOBECHS.

llpaxmuxa. VI3rotoBneHue padboTaromiei CucTeMbl 0JIO0KOB.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCU.

Ananmu3 Tabnun, rpaduxkoB, cxeM. l[lowck oObsACHEHUsT HaOIIOAAEMBIM
coObITUsiM. OTpesiesieHHe CBOMCTB MPUOOPOB MO YEPTEKAM M MOJEISAM. AHAIINU3
BO3HUKAIOIIMX MPOOJIeMHBIX cuTyanuil. HaOmiomate gedcTBHE  MPOCTHIX
MexaHu3MoB. [lo3HakOMUTBCA ¢ (PU3MUECKONH MOJEIBI0 «aOCONIOTHO TBEPAOE
Teno». PemaTe 3amaun Ha nMpUMEHEHHE YCIOBUs(IIpaBUiIa) paBHOBECHS pblyara.
[IpumensTh ycioBue (MpaBUIIO) paBHOBECHs pblyara Jjisi OOBSCHEHUS JIEUCTBUS
Pa3IMYHBIX HTHCTPYMEHTOB, UCIOJIB3YEMbIX B TEXHUKE U B ObITy. COOpKa mpruOopoB
U KOHCTpykiui. Vcrnonb3oBanue wu3MepUTEIbHBIX MPUOOPOB. BrimoaHeHue
7a00paTOpHBIX M TPAKTHYECKUX  paboT. JlmarHoctuka W yCTpaHEHHUE
HEUCITPaBHOCTEH MpuOOpoB. BricTpanBaHue rUnoTe3 Ha OCHOBAHMHM MMEIOIIHUXCS
naHHbeiX. KoHcTpyupoBanue u MojenupoBaHue. BpINojHeHHWe 3alaHuil 10
YCOBEPILIEHCTBOBaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3paboTka u mpoBepka METOIUKH SKCIEPUMEHTAILHON paOOTHI.

PaboTa B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pemienne, gaeucTtBusA. lIpencraBieHwe  pe3ylbTaTOB  NAPHOM, TPYIIIOBOM
nesaresbHoCTH. [loaroroBka cooOieHuii u 10k1aa0B. OCyIEeCTBIISIIOT CAMOOIEHKY,
B3aMMOOLICHKY JI€ATEJIbHOCTU. Y4acTHE B MAJOre B COOTBETCTBHM C ITpaBUIIAMU
pEeYEeBOro MOBEACHUS.

8 kiacce

TenJioBble sIBJIEHHUS.

TemnoBoe pacmmpenue Tten. lIpouecchl IUIaBIEeHUST W OTBEPACBAHUS,
vcrnapeHus u

KOHACHCcauuu. Teronepenaya. BiiaXHOCTh  BO3AyXa Ha  Pa3HbIX
KOHTUHEHTAaX.

Jlemoncmpayuu: 1. HabntoneHue TasHus JbJa B BOJIE.

2. CKOpOCTh HCIapEHUS PA3JIMYHBIX JKUJIKOCTEM.
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3. TennioBbie ABUTATENH OYyIYILETO.

Jlabopamopnvie pabomuvl (¢ ucnojb30BaHueM oOopynoBanus «Touka
pocTa)

1. U3MeHeHus JUIMHBI TeJla IPU HAarPEBAHUU U OXJIAXKICHHH.

2. OtnuBKa napaduHOBOTO COJITIATHKA.

3. Habmroienue 3a miiaBiaeHUEM JibJa

4. OT 4ero 3aBUCHUT CKOPOCTh UCHIAPEHUS KUJKOCTH?

5. HabmroieHue TersionpoBOJHOCTH BOJIbI U BO3TyXa.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCTIU:

CaMocToATenbHO (OPMYIHMPYIOT TO3HABATENIBbHYIO 3aJady. YMEWT C
IOMOUIBIO BOIIPOCOB JOOBIBAaTh HEAOCTaoLlyt0 HH(popmanuoo. Mcnonap3oBaHue
U3MEPUTENIbHBIX TPUOOPOB. BrinonHenne 1ab0paTOpHbIX U MPAKTUYECKUX PadoT.
JlnarHocTrka M yCTpaHEHUE HEUCIIpaBHOCTEN mpuOopoB. BricTpanBaHue runores
Ha OCHOBAHHMM MMEIOUINXCS NaHHbIX. KOHCTpyHpoBaHuEe U MOAEINPOBAHUE.

BrinmonHnenue 3agaHuil MO yCOBEPIIEHCTBOBaHUIO MpuOOpoB. Pazpabortka
HOBBIX BAPHAHTOB OMNBITOB. Pa3paboTka u mpoBepka METOANKHU SKCIIEPUMEHTATBHON
pabotel. Pabota B ManbIx rpymnmnax. AHaIU3UPYIOT, BHIOUPAIOT U 0OOOCHOBBIBAIOT
CBOE pemeHue, nenctBusa. lIpencraBineHue pe3yiapTaTOB MapHOW, TPyHIIOBON
NEeATEIbHOCTH. Y4YacThe B JMajore B COOTBETCTBUU C MpPaBHIAMH pPEYEBOIO
IIOBEICHUS.

JJIeKTpUYeCKUe SIBJICHUS.

Muxkpomup. Mogenu aroma, cymecrBoBaBmue A0 Hadana XIX. Mcropus
OTKPBITHSI W JIEWCTBUSA TaJIbBAHUYECKOrO »3JeMeHTa. Mcropus co3manus
anekTpodopHoit MammHbl. OnbIT BosbTa. D1eKTpUYecKuil TOK B JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM obopynoBanusi «Touka pocra»)

1. Moaenu aToMOB.

2. 'albBaHUYECKUE PJIEMEHTHI.

3. PaboTa 31nekTpopopHOI MaIIUHBI.

4. OnbiTel BosibTa u ['ansBanm.

JlabopamopHwvie pabomui:

1. Co3zmaHne ragpBaHUYECKHUX JIEMEHTOB U3 MOAPYYHBIX CPEICTB.

2. DIIEKTPUUECKUM TOK B JKUIKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JA€STEIBHOCTH:

VYmpaBiastoT cBoed  MO3HABAaTENbHOM ©  y4eOHOM  JESITENBHOCTBHIO
MOCPEACTBOM IOCTAHOBKMU II€JI€H, MIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIUU CBOUX
JIEUCTBUN M OIIEHKU YCICITHOCTH yCBOeHUs. CpaBHUBAIOT CIOCOO M pPE3yJbTar
CBOMX JCHCTBUH ¢ 00paslioM - JIMCTOM COMpOBOXAeHUs. (OOHApYyKUBAIOT
oTKJIOHEeHUA. OOAYMBIBAIOT MPUYUHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOIb
U B3aUMOKOHTpOJIb. M CHonb30BaHWE H3MEPUTENbHBIX MPUOOPOB. BrimogHeHue
7a00paTOpHBIX M NpaKTUYeCKUx  paboT. JlmarHoctuka MW yCTpaHEHHE
HEUCNpaBHOCTEH NpuOOpPOB. BricTpanBaHue rumoTe3 Ha OCHOBAHUM HUMEIOIIUXCS
naHHbIX. KoHCTpyupoBaHue U MOJIETUPOBaHUE.
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DJIEKTPOMATHUTHBIEC SIBJICHUS.

MarnuTtHoe mnoJie B BemlecTBe. MarHutHas aHomanus. MarHuTtHsle OypH.
Pa3HoBuaHOCTH ANEKTPOU3IMEPUTEIIBHBIX pruOOPOB. PasnoBugHOCTH
AJIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucrojib3oBanuem odopynosanus «Touka pocray):

1. HarnsgHOCTh OBEAEHUS BELECTB B MATHUTHOM MOJIE.

2. IIpe3eHTani 0 MAarHUTHOM I10J1€ 3€MJIM U O MarHUTHBIX OypsIX.

3. JleMOHCTpalus pa3HOBUIHOCTEN AIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarnsagHOCTh pa3HOBUIHOCTEHN DJICKTPOABUTATEIICH.

JlabopamopHhvie pabombi: 1. Uccnenosanue Pa3JIMYHBIX
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCTIU

VYropaBasioT cBOed  NO3HABAaTEIbHOM M y4eOHOH  JESITEIbHOCTBHIO
MOCPEJICTBOM TIOCTAHOBKM LIEJIeH, TUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKIMH CBOMX
JEUCTBUU M OIEHKH YCIEIIHOCTU ycBOeHHUs. CpaBHUBAIOT CMOCOO0 W pe3yibTaT
CBOMX JEHCTBUH € 00pa3loM - JIMCTOM CONpoOBOXAeHUs. (OOHapyKUBarOT
OTKJIOHEHUA. OOAYMBIBAIOT MPUYUHBI OTKIOHEHHUI. OCYIIECTBISIOT CAMOKOHTPOIb
Y B3aUMOKOHTPOJIb.

Onruyeckue IBJICHUA.

HcrouHukyn  cBeTa:  TEIUIOBBIC, JIFOMUHECLIEHTHBIE, HCKYCCTBEHHBIE.
W3roroBneHne kKameprl - OOCKypa M HCCIEIOBAHUE H300pa)KEHHsI ¢ MOMOUIbIO
Moieau. MHOrokpaTtHoe n300paxeHne IpeIMeTa B HECKOJIBKUX TIOCKUX 3epKajiax.
M3roToBUTH NEPUCKOI U C €r0 MOMOIIBIO NpoBecTH HabmoAeHus. [Ipaktuyeckoe
UCIIOJIb30BAHUE BOTHYTBIX 3€pKaJ. 3pUTENbHBIC WIUIIO3UH, IOPOXKIAEMbIE
npenoMiieHueM cBeta. Mupaxu. Pa3Butre BOJOKOHHOM onTukH. Mcnonb3oBaHue
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu(c ncnojin3oBanneM odopynoBanus «Touka poctay)

1. Pa3nuyHble KICTOUHUKH CBETA.

2. N306pakeHue npeaMera B HECKOJIbKUX IIOCKUX 3€pKaJiax.

3. M300pakeHre B BOTHYTBIX 3€pKaJiax.

4. Mcnonb30BaHUE BOJIOKOHHOM ONTHKH.

5. YcrpoticTBo (hoToanmapaToB, KHHOIPOESKTOPOB, KaJICHI0CKOIIOB.

Jlabopamophwvie pabomui:

1. UsrotoBnenue kamepbl - OOCKypa U HCCIEIOBaHHUE H300paKEHUS C
ITIOMOLIBIO MOJIEIIN.

2. IIpakTHuecKO€ MPUMEHEHNE IIIIOCKUX 3EPKal.

3. I[IpakTHUYeCcKOE NCIIOIb30BAHNE BOIHYTHIX 3€pKal.

4. 3roroBieHue nepuckona U HabJI0AEHUS C TOMOILBIO MOJIENH.

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCU.

VYropaBiasioT cBoed  MO3HABAaTENbHOM M y4eOHOM  JIESITENIbHOCTBIO
MOCPEJICTBOM TIOCTAHOBKH IIeJIel, TUIAHUPOBAHUSA, KOHTPOJS, KOPPEKIHMH CBOUX
JNEUCTBUA M OLEHKU YCHEIIHOCTH YCBOEHUs. Bowimensior u  QopMynupyror
MO3HABATENIbHYIO 1I€Jb. BBIIEISIOT KOIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB,
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3aJlaHHbIe clIOBaMHU. [IpMHHMAKOT MO3HABATENBHYIO L€ U COXPAHSIOT €€ MpHU
BBITIOJIHCHUH Y4YeOHBIX nedicTBuid. OCO3HAIOT CBOM JACHCTBUA. VMIMEIOT HaBBIKU
KOHCTPYKTHUBHOTO OOIIEHUS B MAJIBIX TPYIITIaX.

YenoBek U npupoaa

ABTOMAaTHKa B Hallew >ku3HU. [IpuMepsl MCIONIB30BaHUSI aBTOMATUUYECKUX
YCTPOMCTB B HayKe, Ha Npous3BojacTBe U B ObiTy. CpencrtBa cBsizu. Pamuo u
TEJIEBUJACHUE. AJIbTEPHATHUBHBIE WCTOYHUKHU SHEPruu. Buapl 3JIEKTPOCTaHUUU.
HeobxoauMoCcTh SKOHOMHUHU MPUPOJIHBIX PECYPCOB M MCIOJIb30BaHUS, HOBBIX
HKOJIOTUYHBIX U Oe30MacHbIX TexHonoruil. Hayka u 6e30macHOCTb JItoiei.

Lemoncmpayuu: 1. poromaTepualbl U ClIalIbl 1O TEME.

Jlabopamopnvie pabomwi: 1.M3yueHne NEHCTBUIA CPEICTB CBS3U, Paauo U
TEJICBUICHUS.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCU.

CamocTosiTenbHO (HOPMYJIUPYIOT TMO3HABATEIbHYIO 3adady. YMeET (Wiu
pPa3BUBAIOT) CIIOCOOHOCTh C TMOMOIIBIO BOMPOCOB JOOBIBATH HEJOCTAIOIIYIO
UH(pOpMaIHIO.

9 kiacce

Kunemartuka

CrocoObl  omucaHusl MeXaHW4YecKoro JBkeHusa. Cucrema oOTcUeTa.
[IpssmonuueiiHoe nABUKeHHE. [IpsAMoNIMHEITHOE paBHOMEPHOE ABUIKEHHE 10
miockoctu. llepemMenieHne M CKOPOCTh MPU PABHOMEPHOM MPSIMOJMHEHHOM
JBI)KCHUU MO TUIOCKOCTH. OTHOCHUTENBHOCTh JBMKEHUS. CloKeHUE IBUKEHUHU.
[IpuHiun He3aBUCMMOCTH JBUXEHHU. KpuBosimHelHOe ABWKEHUE. JIBU)KEHUE
Tena, OpOIIEHHOrO0 TMOJl YIJIOM K TOPU3OHTY. PaBHOMEpHOE MABMIXKEHHE IO
OKPYKHOCTH. YTJIOBasi CKOpocTh. [lepuon n yactora Bpamenusi. CKOpocThb

Y YCKOPEHHUE NMPU PABHOMEPHOM JIBHXKEHUU 10 OKPY>KHOCTH.

Jlabopamophvie pabomsvi(c uUcHOAb30BaHHEM o0opyaoBaHusa «Touka
pocTay):

1. zyuyenue nBmxeHus: CBOOOHO Maa0IIEero Tema.

2. 3yyenue ABUKEHUS TI0 OKPY>KHOCTH.

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS MPHU UCIOJIb30BAaHUU
TpeHaxkepa «OeroBast JOPOKKaY.

2. Wcrtopuueckas pPEKOHCTPYKIHS OMNBITOB [anmuiess mo OnpeieieHuro
YCKOpEHHsI CBOOOAHOTO Ma/IeHUs TeJl.

3. [IpuHuumel paboTsl TPUOOPOB JIJIs1 UBMEPEHUS CKOPOCTEN U YCKOPEHU .

4. IIpumeHeHre CBOOOIHOTO MaACHUS ISl U3BMEPEHUS PEaKIMK YeJIOBEKa.

5. Pacuer TpaekTopuun qBUXKEHUS IEPCOHAXKEN paccka3oB P.Pacms.

Xapaxkmepucmuxa 0CHOBHBIX U008 OesIMeNbHOCHU. YTEHUE U 00CYXKICHUE
TEKCTa CTaTed WHTEPHET-CAaTOB, OOCYXXIEHHE JOKJIAJ0B U MPE3EHTALNH,
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COCTaBJICHHE W pELIeHHUE 3a/1a4, 00CyXIeHHe croco00B pemeHus (MOAroToBKa K
OI'D o gusuke).

JIunamMmuka

NuepuumansHblie cucteMbl orcueTta. Cuna. 3akonsl HetoToHa. /[BukeHue Tena
1OJ1 ACMCTBUEM HECKOJIBKUX CHJI. [[BUJKEHUE CUCTEMBI CBA3AaHHBIX Tell. J(nHamuka
PAaBHOMEPHOT'O JIBIKEHMSI MaTepUaIbHOM TOYKM TO OKpY>KHOCTH. Kiaccel cui.
3aK0H BCEMUPHOTO TATOTeHUs. [[BrkeHue miaHeT. VMCKycCTBEHHbIE CITyTHHKHU.
Conneunas cucrema. Mcropust pazsutus npeacrasiieHnil o Beenennoi. Ctpoenue
U 3BoJTIONMS BeceneHHon.

Jlabopamopnvie pabomoei(c HUCNOJb30BaHHEM oOopyaoBaHust «Touka
pocTay):

1. U3mepeHue Macchl Tena C UCHOJIb30BAHUEM BEKTOPHOIO Pa3JIOKEHHS
CHJIBI.

2. VI3yuenne KMHEMATHKU W JUHAMHKH PAaBHOYCKOPEHHOTO JABIDKEHUs (HA
pUMEpPE MAIIUHbI ATBY1a).

3. UzydeHune TpeHHs CKOJIBKEHUS.

IIpumepHvle memovl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.

1. HUcropuueckass peKkOHCTpYKIMs onbIToB KymoHa W AMOHTOHA 11O
OIPEJEIICHUIO BETUYMHBI CUJIbI TPEHUS CKOJIBKCHMUS.

2. IlepBble UCKYCCTBEHHBIE CITyTHUKHU 3€MJIH.

3. Kak oTimuarorcss MexaHMUECKHE MPOIEecChl Ha 3eMile OT MEXaHMYECKUX
IIPOLIECCOB B KOCMOCce?

4. Tena ConHeuHo cucteMbl. OTKPBITHS HA KOHUUKE Iepa.

Xapakmepucmuxka 0CHOBHbIX 8U008 OesimelbHOCmU: YTEHUE U 00CyXKIeHHE
TEKCTa CTaTe€d MHTEpPHET-CAalTOB, OOCYXJEHHE JOKJIaJ0B M MPE3CHTALUMH,
COCTaBJICHUE U PEIICHHE 3a7a4, 00CYXKJIEHHUE CIIOCOOOB pemieHus (MOAroTOBKa K
OI'D no ¢usuke).

NmnyJbce. 3aKoH coXpaHeHHMs UMITYJIbCA

Nmnynec. U3MeHeHne uMItyibca MaTepualibHOW TOUkH. CucreMa Teil. 3aKOH
COXPAHEHHUS UMITYJIbCA.

IIpumepHovle memovl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

1. PeakTBHOE NBUKEHUE B MPUPOJIC.

2. Paccnenopanue JITII ¢ momoIipio 3aKkOHA COXpaHEHHUSI MMITYJIbCa.

Xapaxkmepucmuxa 0CHOBHbIX 8U008 OesimenlbHOCMU: YTEHUE U 00CYXICHHE
TEKCTa CTaTel WHTEPHET-CAaTOB, OOCYXICHHE JOKJIQJ0OB U MPE3CHTAIINA,
COCTABJICHHE W pEIICHUE 3a/1ad, 00CYKIeHUE CIOocOO0B pemieHus (TIOroTOBKa K
OI'D no ¢usuke).

Craruka
PaBHoBecue Tema. MOMEHT Cuiibl. YCIIOBHUS PAaBHOBECHUS TBEPAOTO TeEA.
[IpocTeie MEXaHU3MBI.
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Jlabopamopnvie pabomoei(c ucnojb3oBaHueM oo6opynoBanus «Touka
pocTay):

Omnpenenenre NEHTPOB MAcC Pa3IUYHbIX TN (TpU crocoba).

IIpumepnvie memovl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

1. TlpuMeHeHne MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH [0
HeOoCcKkpeoa.

2. UccnenoBaHre KOHCTPYKIIUU BEJIOCUTIEA.

Xapaxkmepucmuxka 0CHOBHbIX 8U008 OesimelbHOCmU: YTEHUE U 00CyXIeHHE
TEKCTa CTaTeld MHTEpPHET-CalTOB, OOCYXICHHE JOKJIaJ0B M MPE3CHTALUMH,

COCTaBJICHHE W peIIeHue 3a/1ad, 00CyKIeHUE CIOCOOO0B pemieHus (TOAroTOBKa K
OI'D no ¢usuke).

MexaHuveckue KoJie0aHus U BOJTHBI

Mexannueckue konebanus. [IpeoOpasoBanne >HEPTrUM MPU MEXAHUUIECKHUX
KojeOaHusXx. MaremMaTHyeckuid W TOpPYXKUHHBIM  MasTHUKA. (CBOOOMHBIE,
3aTyXaroulMe W BBIHYXKJEHHbIEe KoyeOaHus. Pe3onanc. MexaHUYecKue BOJHBI.
JInmmHa 1 CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnvie pabomei(c ucHOJAb30BaHHEM o0opyaoBaHusa «Touka
pocTay):

N3ydenue koiaeOaHU HUTSIHOTO MasiTHUKA.

IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

1. CtpyHHBIE My3bIKAJIbHBIE HHCTPYMEHTHI.

2. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuka oCHOBHbIX 8U008 OesimelbHOCmU: YTEHUE U 00CYXKIeHUE
TEKCTa CTaTell WHTEPHET-CAlTOB, O0OCYXJIEHUE JOKJIAJOB U Mpe3eHTalU,
COCTaBJICHUE U PEIICHHE 3a7a4, 00CYXKJIEHUE CIIOCOOOB pemieHus (MOArOoTOBKa K
OI'D no ¢usuke).

JJIeKTPOMATHUTHBIE KOJI€OAHUSA U BOJHBI

[lepemenHsIii anekTpuueckuil Tok. KonebatenbHblil KOHTYp. BbIHYKIE€HHBIE
u cBoOoaHBIE DM KoJsiebanusi. M BOJIHBI U UX CBOICTBA.

IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

1. ITpuHIMIIBI pAANOCBSI3U U TEICBUACHHUS.

2. Bnusaue DM u3nyueHui Ha KUBbIE OPTaHU3MBI.

3. U3roToBieHne ycTaHOBKH JIJIsl AEMOHCTPAIIMU ONMBITOB 110 DM

4. DnextpomaruutHoe uznydenne CBY-neun.

5. McTopuueckasi peKOHCTPYKIIUS ONBITOB AMIiepa.

Xapaxmepucmuka oCHOBHBIX U008 OesimelbHOCmU: YTeHHE U 00CYXKIeHUE
TEKCTa CTaTed WHTEPHET-CAaTOB, OOCYXJIEHHE JOKJIAI0B U MPE3EHTALNM,
COCTaBJICHUE W pEIlICHHE 3a7a4, 00CYXKJIEeHHUE CIIOCOOOB perieHus (MOAroTOBKa K
OI'D no ¢usuke).

Ontuka
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Uctounuku  cBera.  [lelicTBUA  cBeTa. 3aKOH  OPSIMOJIMHEHHOTO
pacrpocTpaHeHus CBeTa. 3aKOH OTpakeHusi cBeTa. [locTpoeHne uzoOpaxeHui B
IUIOCKOM 3€pKaje. 3aKkOH MpPEJOMIICHHsS CBETa Ha IIOCKOM TpaHUIE JBYX
OJTHOPOJHBIX Mpo3pauHbIX cpel. [Ipenmomnenne ceeta B mpusme. Jlucnepcus cBera.
SIBreHne MOMHOrO BHYTpEeHHETrO oTpakeHus. JIuusel. Tonkue nunu3bl. [locTtpoenne
U300paKeHMd, CO3/laBaeMbIX TOHKMMHU JuH3aMu. [11a3 u 3penume. Ontuueckue
IPUOOPHI.

Jlabopamophvie pabomoei(c UCHOJAb30BaHHEM o0opyaoBaHusa «Touka
pocTay):

1. DkcnepuMeHTalIbHAs POBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. 3mepeHue nokazaTessi IpeloOMIICHHS BOJIbI.

3. U3mepenue pokycHOro paccTOosTHUSI cOOUparoIiell JTUH3bI.

IIpumepnvie memovl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

1. UcTopus nccneaoBaHus CBETOBBIX SIBJIICHUM.

2. Uctopudeckasi peKOHCTPYKITUS Teneckona [ anmest.

3. UzrotoBnenue kanenaocKona.

Xapaxkmepucmuxka 0CHOBHBIX 8U008 OesimenlbHOCmU: YTEHUE U 00CyXKIeHHE
TEKCTa CTaTe€d MHTEPHET-CAaTOB, OOCYXJEHHE JOKJIAaJ0B M MPE3CHTALNMH,
COCTaBJICHUE U PEIICHHE 3a7a4, 00CYXKJIEHHUE CIIOCOOOB perieHus (MOArOTOBKa K
OI'D no dusuke).

Du3uKa aTOMa U AaTOMHOI'0 /Apa

Crpoenue atoma. [lornomenue u ucnyckanue cBera aromaMu. OnTuyeckue
cnektpsl. OnbiThl Pezepdopna. [lnanerapuas moaens aroma. CTpoeHHE aTOMHOTO
aapa. 3apsiA0BOE K MACCOBOE YHCIIA. S IepHBIE CUJIBI. DHEPIrUs CBSI3U ATOMHBIX SIAEP.
3aKkoH paJMOaKTUBHOrO pacnaaa. Anbda- u Oera-pacnanbl. [IpaBuna cmenieHus.
Snepneie peakunu. Jlenenue u cunTe3 Anep. AnepHas sHepretuka. McrouHukm
sHeprum ConmHua U 3Be3d. Peructpanus saepHbIX W3nydeHu. BumsHue
PaIMOaKTUBHBIX W3JIYYEHUM Ha KUBbIE OpraHu3Mbl. J[o3uMeTpus. DKOJOTUUECKUE
npoOJIeMbl SJIEPHON YHEPTETUKHU.

IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

1. UcTopus uzyueHus aToma.

2. Iamepenne KIIJ] comneunoit 6arapen.

3. HeBuanmblie U3iIy4eHus B CIEKTPE HATPETHIX TE.

Xapaxmepucmuka oCHOBHBIX 8U008 OesimelbHOCmU: YTEHUE U 00CYXKIeHUE
TEKCTa CTaTel WHTEPHET-CAaTOB, OOCYXICHHE JOKJIQJ0OB U MPE3CHTAIINA,
COCTABJICHHE W pEIIeHUE 3a/1ad, 00CYKJIEeHHE CIOCOOOB perieHus (MOATOTOBKA K
OI'D no ¢usuke).

®opMbI Opranu3anuy 00pa3oBaTeILHOIO NpoLecca:
- TpYIIOBas;

- UHJIMBUlyaJIbHAS;

- (ppoHTaNBHAS.
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Beaymue TexHosoruu:

HUcnonb3yroTcss  BAEMEHThl  CICAYIOIIMX  TEXHOJOTMH:  NPOECKTHAs,
mpo0IeMHOTO 00y4YeHus, WH(OPMAITMOHHO-KOMMYHUKAITMOHHAS, KPUTHYECKOTO
MBIIUICHUS, TPOOJIEMHOT0 UAJIOra, UTPOBas.

OcHOBHBIE MeTOAbI PA0OTHI HA YPOKeE:

Beaymumu metonamu 00OydeHHs SIBISIIOTCS: YaCTUYHO-TIOUCKOBOM, METO]I
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS, AKCHOMATHYECKUA METO/I.

DopMbI KOHTPOJIA:

Tak kak ATOT Kypc SIBISIETCS JOMOJHUTENbHBIM, TO OTMETKAa B Oajjax He
CTaBUTCS.

VYyammiicst yauTcst OlleHUBaTh ce0sl U APYTUX CaM, YTO MO3BOJISIET pa3BUBATh
YMEHUSI CaMOaHaliu3a M CHOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, Kak
CBOWCTBY JIMYHOCTH Yy4Yalerocs. BpISBIIEHME NPOMEKYTOUYHBIX M KOHEUHBIX
pE3yJIbTATOB  yYAlIUXCA IMPOUCXOAUT YEPE3 NPAKTUUYECKYI0 AEATEIbHOCTD;
3a4eTHbIE pabOTHI:

* TEeMaTh4ecKkas MoAOOpKa 3ajady pPa3IMyHOTO YPOBHS CJIOXKHOCTH C
MPEJICTABJICHUEM PA3HBIX METOJOB PEUICHHUS B BHUJC TEKCTOBOI0 JHOKYMEHTA,
npe3eHTaANNH|, (JIII-aHUMAIIMH, BUAEOPOJINKA WM WED - crpanunb! (caiita)

* BBICTABKA IPOEKTOB, MPE3EHTALIUI;

* JIEMOHCTpaLMs SKCIIEPUMEHTA, KAaYE€CTBEHHOW 3aJayd C KayeCTBECHHBIM
(YCTHBIM WJIM B BHUJE NPWIOXKEHHS, B TOM 4YHUCIE, MpPE3CHTAIMEil) OMMCaHUEeM
mpoliecca Ha 3aHATHH, PecTUBaAJIEC SKCIEPUMEHTOB; HU3UUECKUE OJIMMITUATBI.
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KasiengapHo-reMaTnyeckoe niiaHupoBaHue 7 KJacce

Ne Harta Tema 3anarus HUcnoan3oBanue NIpUMEYaHUe
n/n | mpoBemeHUs 000py10BaHUsI LEHTPa
Ilaan | Dakr ecTeCTBEHHOHAYYHOM "
TEeXHOJIOTrHIeCKOi
HaNpaBJICHHOCTeMH «Touka
pocTa»

1. Beenenue (14)

07.09 BBonmHoe 3amsitme. llenmn u 3amaum | KommbrorepHoe o6opynoBaHue
1 Kypca. Texauka 6e30macHOCTH.
2. Posib 3KcHIepMMEHTA B JKU3HHU YesioBeka (34)
14.09 CucreMa eIMHUL, TIOHSATHE O KommnbprotepHoe 000pynoBaHue
2 IPSIMBIX ¥ KOCBEHHBIX M3MEPEHHSX
21.09 Du3nuecKuil SKCIePUMEHT. Ob6opynoBanne IS
Buabl pusnueckoro sKcrepuMeHTa. JIEMOHCTpaIHi
ITorpemnocTs u3mepenus. Bunbt
norpeiHocTen namMepenus. Pacuér
3 HOTPEITHOCTH U3MEPCHHSL.
28.09 JlabopaTopHnas paboTa O6opynoBanue Iyt
«3mepeHne o0beMa TBEpAOro TabopaTOPHBIX pabot u
tenay. [IpaBuna opopmieHuUs YYEHHUYECKHUX OITBITOB
4 712a00paTOPHOI PadOTHL
3. Mexanuka (84)
05.10 PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue Iyt
5 JIBIDKCHUSL. ab0paTOPHBIX padot u
12.10 I'paduaeckoe IpeacTaBIeHNE YICHUYIECKUX OMBITOB (Ha 0Oase
6 JIBIDKCHUSL. KoMmIuIekToB A OI'D)
19.10 Pemenne rpaduveckux 3amad,
pacuer IMyTH U cpeHel CKOPOCTH
7 HEPaBHOMEPHOT'O JABH)KCHUSL.
26.10 [onATHe HHEPIUU U UHEPTHOCTH.
8 IenTpoOeskHas cua..
9 09.11 Criia ynpyrocTH, CHila TPSHHUS O6opynoBanue It
16.11 JlabopaTopHast paboTa 1a00paTOPHBIX pabot u
«UccnenoBanue 3aBHCUMOCTH YY9EeHHUECKHX OIBITOB (Ha Oase
CHJIBI YIIPYTOCTH, BO3HHUKAIOILEH B KoMILIeKTOB 11 OI'D)
NpYy>KHHE, OT CTeNeHH Jedopmanuu
10 TPY>KAHBI».
23.11 Jlabopartopnas pabota
«Ornpenenenne kKo3pduineHTa
11 TpPEHMs Ha TPHOOMETPEY.
30.11 JlabopaTopHnas pabora O6opynoBaHue aJist
«MccnenoBanue 3aBUCUMOCTH 11a00paTOPHBIX pabot u
CHJIBI TPEHUSI OT CHJIBI YUEHUYECKUX OMBITOB
12 HOPMAaJIbHOTO JIABJICHHUS.

4. 'mapocraTuka (124)

13 07.12 ITnotHOCTh. 3amava naps ['epona O6opynoBanue JUTST
14.12 PeleHue 3a1a4 NOBBILIEHHO JIEMOHCTpaLui
CJIOKHOCTH Ha PacyeT INIOTHOCTH
14 BEILIECTBA.
21.12 Pemrenue 3a1a4 OBBITIIEHHON O6opynoBanue TUTST
15 CIIOKHOCTH JIEMOHCTpPAITIHA
28.12 JlaBlieHHe KUIKOCTH U Ta3a. 3aKOH
16 TTackass
17 11.01 CooOmaroruecst COCyIbl.
18.01 JlabopaTopHnas padora O6opymnoBaHue st
18 «M3roroBnenue Monenu GOHTaHA»
19 25.01 JlaboparopHnas pabora
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«3rortoByienne Moenu GpoHTaHA» mabopaTOPHBIX pabot u
01.02 3akon IMackans. JlapieHue B YYEHMYECKHX ONBITOB (Ha Oase
JKUIKOCTSIX M Ta3ax. KOMILIEKTOB 11 OI'D
I'uapaBnuueckue MarIvHbI.
20 Coo0Imarommecs: CoCyJpl.
08.02 BrlTankuBaromas cuna. 3akoH O6opynoBanne IS
21 Apxumena. JIEMOHCTpaIui
15.02 JlabopaTopHast paboTa O6opynoBanue st
«BrIsICHCHUE YCIIOBUS IJIABAHUS 1ab0paTOPHBIX pabot u
22 TEJ. YYEHUUYECKUX OIBITOB
22.02 Bbrok 3anau Ha 3axoH ITackans, O6opynoBanue IS
23 3aKOH Apxumena. JIEMOHCTpanui
01.03 Briok 3amau Ha 3akoH ITackas,
24 3aKOH Apxumena.
5. Cratuka (104)
25 15.03 Biok. Peruar. O6opynoBanue IS
29.03 PaBHOBecHe TBepABIX Teid. MOMeEHT | AEMOHCTpAli
26 cuibl.IIpaBuI0 MOMEHTOB.
05.04 Hentp TSDKECTH. UccrenoBanme | O6opynoBanme TUTSL
27 pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpanui
12.04 KomOuHupOBaHHEIE 33024,
28 HCIIOJIB3YS YCIIOBUSI PABHOBECHSL.
19.04 KoMOuHupoBaHHbIe 3a77a49H,
29 UCIIOJIb3Ysl YCIIOBHSI pABHOBECHS
26.04 JlabopaTopHnas padoTa O6opynoBaHue a5
« 3rorornieHue paboraromieit J1a00paTOPHBIX pabot u
cucTeMbl 0J10k0B». OdopmiieHre YUEeHHYECKUX ONbITOB (Ha Oase
30 paboTHI. KOMIUIeKTOB a1t OI'D
10.05 Pabora Hax npoekToM «Biiokm».
JlabopaTopHnas padoTa
«3rororieHue paboraromieit
31 CHUCTEMBI OJIOKOBY.
17.05 JlabopaTopHnas padoTa O6opynoBaHue 151
«M3roTtoBrienune padoraromeit 1ab0paTOPHBIX pabor u
32 CUCTEMBI OJIOKOBY. YYIEHUYECKUX OIIBITOB
33 | 24.05 OdopmiieHne paboThI. KomrsrorepHoe 060pyioBaHue
34 31.05 3amura MpOeKTOB.
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KanenxapHo-temaTu4eckoe nJIaHUPOBaHue 8 Ki1ace

/1

Hara
MIPOBEACHUS
Ilnran dakr

Tema 3aHATHA

Hcnoan3zoBanne
000py10BaHUs LEHTPa
eCTeCTBCHHOHAYYHOH W
TeXHOJOTMYeCKOM
HAINIPpaBJIEHHOCTeil
«Touxka pocra

MIpUMeYaHnue

1. Beenenue (14)

07.09 BBonHoe 3anstue. Lenu n 3anaun kypea. | KommbrorepHoe
1 TexHuka 0€30aCHOCTH. 000pyI0BaHUE
2. TenjioBble siBjeHus (12 4)
14.09 PaznooOpaszue  temnoBeix — siBieHuid. | KommbrorepHoe
2 TenoBoe pacuMpeHue Ted. o0opyioBaHue
21.09 JlaboparopHas padboTa O6opynoBaHue st
«3MeHeHYsI JUTHHBI Tela MpH nabopaTopHeIX paboT U
3 HarpeBaHWU U OXJIKACHUI. YYCHUYCCKUX OIBITOB
28.09 Temmonepenaua HaGmroneHue O6opynoBaHue VTS
TEMJIONPOBOIHOCTH BOABI U JIEMOHCTpaIHi
4 BO3/AYyXa.
05.10 JlaboparopHas padboTa O6opynoBaHue a5t
«3mepeHne yaenbHOU na00paTOpHBIX paboT
TEMI0EMKOCTH Pa3JInuHbIX YYEHUYCCKUX OIBITOB (Ha
5 BEILIECTBY. 0a3ze koMIuIekToB st OI'D
12.10 IInaBnenue u oTBEpACBaHUE.
JlaboparopHas pabota «OTiIHBKa
6 mapadUHOBOTO COJIATHKAY
19.10 JlaboparopHas paboTa O6opynoBanue Iyt
«Habmroienue 3a miaBneHueM nabopaTtopHeIXx paboT U
7 JIbJIAY YUEHHYIECKUX OMBITOB
26.10 Pemenne onumnmanHeIx 3amay O6opynoBanue TS
8 Ha ypaBHEHHE TEIUIOBOro OajaHca JIEMOHCTpAIHUi
09.11 Pemenne onumnmanHeIx 3amay O6opynoBanue TS
9 Ha PacyéT TEIUIOBBIX MPOIIECCOB JIEMOHCTpAIHi
10 16.11 Jlabopatopus KpucTamiorpagpum.
23.11 Hcnapennie u KOHICHCAITHS. O6opynoBanue UTS
11 JIEMOHCTpaIii
30.11 CocraB atMOCdepHI, O6opynoBanue JUTS
HaOJII0/ICHUE TIepexo/ia JIEMOHCTpAIIHi
HEHACBIIIIEHHBIX APOB B
12 HACHIIEHHBIE.
07.12 BrnaxxHocts  Bo3myxa Ha  pasHbIX | OGopymoBaHme JUTS
13 KOHTHHEHTaX JIEMOHCTpaIAi
3. DuekTpuyeckue siBjaeHusi (84)
14.12 Muxpomup. Monenn atoma, O6opynoBanue JUTS
14 CylecTBOBaBIIMe 0 Hauasna XIX JIEMOHCTpAaIHi
21.12 UcTopus OTKPBITHS U ASUCTBUS Kommproteproe
15 raJbBaHAYECKOTO DIIEMEHTA o0opynoBaHue
28.12 HUctopus co3nanus 3neKTpodopHOH
16 MAaIIAHBI
11.01 OnbiTsl BonbTa. Dnekrpuueckuii Kommnsrotrepaoe
17 TOK B 3JIEKTPOJIUTAX. 000pyoBaHuE
18.01 Pemenne onuMnuaaHeIX 3a1a4 Ha O6opynoBanue IS
18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTpAIHA
25.01 Hab6ronenne 3aBucuMOCTH O6opynoBanue IS
CONPOTHUBIICHHUS TIPOBOJHUKA OT JIEMOHCTpaIHi
19 TEMIIePaTYPHL.
01.02 JlabopaTopHas paboTa O6opynoBanue st
20 «OnpejeneHue CTOMMOCTH




M3pacX0JOBaHHOMN 3JIEKTPOIHEPTUH
10 MOIIHOCTH ITOTPEOHUTEIIS U 1O
CYETUUKY»

mabopaTopHbIX paboT U
YYCHUYCCKUX OIBITOB (Ha
0aze xoMmIuiekToB st OI'D

TOUKA !’pocm

08.02 Pemenue onumnuagHeIX 3aqa4 O6opynoBanue s
21 Ha TeMJIOBOE JIeiiCTBUE TOKa JIEMOHCTpaIHi
4. JeKTpOMarHUTHbIE siBJeHus (34)

15.02 OJEeKTpOMAarHuTHEIC SBIICHHUS. O6opynoBanue TUTS
22 DJIeKTPOU3MEPUTEIbHBIE TPHOOPEI. JIEMOHCTpaIui

22.02 MaruutHas anoManus. MarHuTHEIE O6opynoBanue TUTS
23 Oypu JIEMOHCTpAIui

01.03 PazHoBumHOCTH
24 9NEKTPOABUraTeIeH.
5. OnTuyeckue siBJjaeHus (74)

15.03 HcTouHnKH CBETA: TEIIOBEIE, O6opynoBanue TUTS
25 JIFOMUHECILIEHTHBIE JIEMOHCTpaIui

29.03 MHorokpatHoe H300paXKeHHe

npenMeTa B HECKOJIBKUX ITIOCKUX

26 3epKayax.

05.04 H3roToBUTE IEPUCKOIT U C €T0 O6opynoBanue TUTS
27 MTOMOIIIBIO IPOBECTH HAOJIIOICHHS JIEMOHCTPAIIA

12.04 [IpakTrdyeckoe UCIoIB30BaHNE O6opynoBanue TUTS
28 BOTHYTBIX 3€pKaJ JIEMOHCTPAIIA

19.04 3purenbHble WITIO3HH, O6opynoBanue JUTSt

MOPOXKJaeMble MTPETOMIICHUEM JIEMOHCTpaIHi

29 cBera. Mupaxu.
30 | 26.04 Pa3BuTHE BOJIOKOHHOM ONTHKH

10.05 Hcnonb3oBaHue 3aKOHOB CBETA B
31 TEXHUKE
6. Yenosek u npupoaa (44)
32 17.05 ABTOMATHKA B HAIICH JKU3HU . Kommproteproe
33 24.05 Panuo u TeneBugeHne obopynoBanue

31.05 AJBTepHATHUBHBIC HCTOYHUKH
34 SHepruu. BUIBI aneKTpoCTaHIIHA
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KanenaapHo-temaTu4eckoe INJIaHUPOBaHUeE 9 KJ1acc

/1

Hara
MIPOBEACHUS
IInan | dakr

Tema 3aHATHA

Hcnoan3zoBanne
000py10BaHUs LEHTPa
€CTeCTBCHHOHAYYHOH H
TeXHOJIOTHYeCKOoii
HAINIPpaBJIEHHOCTeil
«Touxka pocra

MIpUMeYaHnue

1. Beenenue (14)

01.09 BBognoe 3ansrtue. Llenu u 3amaun kypca. | KomnbsrorepHoe
1 TexHuka 0€30aCHOCTH. 000pyI0BaHUE
2. Kunemartuka (7 4)
08.09 Cnoco0b! onucanust O6opynoBanue JULst
2 MEXaHWYECKOTO IBH)KCHHUS JIEMOHCTpaIHi
15.09 [IpsiMonuHeiiHOe paBHOMEpPHOE O6opynoBanue Juis
JBIDKEHHUE 110 TIocKocTH? CMOTpst JIEMOHCTpaIHi
3 13 KaKOW TOYKH HaOII01aTh
22.09 OTHOCUTENBHOCTH IBIKEHUSI. O6opynoBanue TSt
4 CrnosxeHue IBIKEHUH. JIEMOHCTpanui
29.09 Jlabopamoprvle pabomvi: O6opynoBaHue a5t
«M3ydeHune IBUKEHUS CBOOOIHO nabopatopHbix paboT u
najarouiero Teaay, «M3yyenne YYEHUYECKUX OIBITOB
5 JIBFDKCHUSI TeJla 110 OKPYKHOCTH
06.10 Kak u xyna noserena BUIIHEBas O6opynoBaHue JUIs
koctouka? Pacuer Tpaekropun JIEMOHCTpaIHi
JBIDKCHUS Tl ¥ HEPCOHAXKEH
6 pacckasoB P.Pacms o Mionxaysene
13.10 Hctopuyeckas peKOHCTPYKIHS O6opynoBanue TUTS
OIIBITOB ["anmuiest Mo onpeneneHuIo JIEMOHCTpaIni
7 YCKOPCHHSA g.
20.10 OmnpeneneHne CKOPOCTH O6opynoBanue TUTS
PaBHOMEPHOT'O IBIKCHHS TIPH JIEMOHCTpaIni
HCTIONIb30BAaHUN TPEHaKEpa
8 «OeroBasi TOPOKKAY.
3. lunamuka (84)
27.10 Cuita Bony, cuita yOSKIeHUS WITH O6opynoBanue TUTS
9 cuia - pu3nuecKas BeIMUnHa? JIEMOHCTpaIni
10.11 Jlabopamopnas paboma: O6opynoBanue It
10 «3MepeHne Macchl Tenay nabopaTopHEIX paboT u
17.11 JIBr>KeHMe Tena Mo AeHCTBHEM YYEHHYECKHX OIBITOB
11 HECKOJIbKUX CHII
24.11 JIBMOKEHHME CHCTEMBI CBSI3aHHBIX O6opynoBanue TUTS
12 TeNn JIEMOHCTpaIi
01.12 Jlabopamopnvle  pabomei:  «3ydenne | OOopymoBaHUE IS
TPEHHS CKOJIBXECHUS 1abopaTopHBIX pabor u
13 YYIEHUYECKUX OIIBITOB
08.12 JwHamMuKa paBHOMEPHOTO ABIXKeHHs Mo | OOopymoBaHme JUTS
14 OKPY>KHOCTH JIEMOHCTpaIHi
15.12 UcTopus pa3BUTHS TIpEICTABICHUHA O6opynoBanue JUTS
15 o Bcenennoii. CojlHEUHast cucTEMa. JIEMOHCTpAaIHii
22.12 OTKpBITHS Ha KOHUUKE Tepa. Ob6opynoBanne Juis
[epBBIe HCKyCCTBEHHBIE CITyTHUKH JIEMOHCTpaIni
16 3emin.
4. Amnyabc. 3aK0H cOXpaHeHUs UMITyJibca (34)
17 | 29.12 Kaxk BbI IXTy Ha30BeTE... Kommnsrotepaoe
18 | 12.01 PeaxkTuBHOE ABM)KEHUE B IPUPOJIE. o0opynoBanue
19.01 Paccnenosanue JITII ¢ momortipio KommerorepHoe
19 3aKOHA COXPAHEHHs UMIYJIbCa o0opyioBaHue

5. Cratuka (24)
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26.01 Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHre HEHTPOB Macc nabopaTopHeIX pabor u
20 pas3MuHbIX Tel (TpH criocoda)» YYEHHYECKUX OIBITOB
02.02 IIpumeneHue mnpocTelIx MexaHu3MoB B | KommbrorepHoe
CTPOUTENBCTBE: OT 3EMIISIHKH JI0 obopynoBanue
21 Hebockpeba
6. Mexanuveckue KoJieOaHusi ¥ BOJHbI (34)
22 | 09.02 Byl MassTHUKOB M MX KOJIeOaHHiT O6opynoBaHue IS
23 | 16.02 YT0 NEPEHOCHUT BOJIHA? JEMOHCTpAINi
02.03 KomnebarenbHbIe CHCTEMBI B TIPHPOIE H
24 TEXHUKE
7. DJIeKTPOMAarHUTHBIE KOJIe0aHUsI U BOJHBI (24)
09.03 OkcrniepuMeHTaIbHAS TIPOBEPKa Kommrproteproe
25 cBoiicTB OM BoIH. obopynoBaHue
16.03 HccrenoBanme 351eKTpOMarHUTHOTO Kommrproteproe
26 m3nydernss CBU-neun obopynoBaHue
8. OnrTuka (449)
30.03 . UsroroBnenne moxenn Kommeroteproe
27 KaJICHJOCKOTIA. o0opynoBaHue
06.04 OKcrniepuMeHTaIbHAS TIPOBEPKa O6opynoBanue TUTS
28 3aKOHA OTPa’KCHHUS CBETA. JIEMOHCTpaIHi
13.04 Jlabopamopnas paboma: O6opynoBanue Iyt
«M3mepenne noxazarens 7mabopaTopHBIX pabor u
29 TIPEIOMIICHUSI BOJIBI» YUCHHIECKUX OIBITOB
20.04 Kak otimmuarores mmoxasartenu O6opynoBanue IUTS
30 TIPEIOMIICHUSI IBETHOTO CTEKJIA JIEMOHCTpaIni
9. du3nka aToMa M AaTOMHOT0 sapa (44)
27.04 [Nornomenue n UCITyCKaHKE CBETa Kommproteproe
31 atomamu. ONTHYECKHUE CIIEKTPHL o0opynoBaHue
32 | 11.05 Wsmepenne KI1J] conrednoit batapen KommeroTepHoe
18.05 BrusHne pagmoakTHBHBIX obopynoBanue
33 W3JTyYCHHUH Ha JKUBBIC OPTaHU3MBI
25.05 CriocoOBI 3aIIUTEl OT
34 PaIMOAKTHBHBIX M3ITydeHUH
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MarepuajbHO — TeXHHYECKOe U HH(POPMAILIMOHHO — MEeTOANYeCKOoe
o0ecneyenue

1. HoytOyk.

2. IlpunTep.

3. Ludposas madoparopus.

4. Metoanyeckuii KOHCTPYKTOp: ocobue s yuutens/ J[.B.

I'puropses, I1.B. Crenanos. — M.:IlpocBemenne, 2011. — 223 c. -.

(CrangapTsl BTOPOTO MOKOJICHUS).

5. IIpumepHBbIi TUTaH BHEYPOYHOU JEATEILHOCTH B OCHOBHOM ITKOJIE:

nocooue st yaurens/. B.I1. Crenanos, /I.B.I'puropses — M.:

ITpoceemenue, 2014. — 200 c. -. (CtanmapThl BTOPOTO TTOKOJICHHUS ).

6. PaGoune nporpammel. ®usnka. 7-9 knaccel: yueOHO-METOJUUECKOE TOCOOne/COoCT.
E.H. Tuxonoga.- M.:[Ipoda, 2013.-398 c.

7. 3anumarenbHas ¢puszuka. [lepensman .U, — M. : Hayka, 1972.

8. Xouy 0bITh KymubOunsim. Dnemanckuii .. — M. : PUL] MK/, 2002.

9. ®usuka ans ypnedeHHbix. Kubanpuenko A.Sl., Kubanbuenko 1U.A.— Pocto v//]. :
«Penukcy, 2005.

10. Kak cTath yueHbIM. 3aHATHUS 110 (PHU3KKE IS CTAPIICKIACCHUKOB. A.B.
Xyropckuii, JI.H. Xyropckwuii, 1.C. Macnos. — M. : I'no6yc, 2008.
11. ®poHTaNBHBIE JTA00PATOPHBIC 3aHATHUS 10 Pu3KKe B 7-11 Kiaaccax

o0m1eo0pa3oBaTenbHBIX YapexacHuii: Kaura as yaurens./mox pen. B.A.

byposa, I'.I'. Hukudoposa. — M. : I[Ipocsemenue, 1996. 12

12. ®denepanbHbI rOCyIapCTBEHHBIN 00pa30BaTEIbHbIN CTAaHIAPT

[DneKTpoHHBIN pecypc]. — Pexum gocryna:

http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucrepcTBa

oOpa3oBanus u Hayku Poccuiickoit @enepannn// opuuanbHbIN CalT. —

Pexxum noctyna: http://MmurOOpHAYKH.pdh/

13. Meronnyeckas ciyx6a. U3narensctBo «BMHOM. JlaGoparopus 3HaHUI»
[DnexTponHsIii pecypc]. — Pexxum moctyma: http://metodist.lbz.ru/

14. Urposas nporpaMma Ha aucke «/lpakoia u 3anumaresnbHas Gu3nka» [DIeKTpOHHBIN
pecypce]. — Pesxum mocryma: http:// www.media 2000.ru//

15. Pa3BuBarolue 37eKTPOHHBIE UTPBI «Y MHUKHU — U3y4aeM IUIaHETYy» [ DJIeKTPOHHBIN
pecypce]. — Pexxum pocryma: http:// www.russobit-m.ru//

16. ABropckast mactepckas (http://metodist.lbz.ru).

17. Anroputmsl perieHus 3a1a4 no pu3mke:

festivai.lseptember.ru/articles/310656 17. ®opmupoBaHue yMeHHi

yJammxcs pemars pusndeckuesaaaqn: revolution. allbest.

ru/physics/00008858 0. html
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