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IlosicHuTeILHAS 3aNMUCKA

PaGouas nporpamma BHEYpOUYHOMN JeATEIbHOCTH 10 (u3uKe 1ist 7 - 9 KiaccoB
COCTaBJIEHA Ha OCHOBE MPUMEPHOI mporpaMmsl 1o ¢pusuke 1t 7 — 9 kinaccoB (o
penakuueit Kysnenosa A.A.), M.: «IIpocsemenne», 2017 1 COOTBETCTBYET
- ®enepanpbHoMy 3akoHy «O0 oOpazoBanuu B Poccuiickoit @enepanum» Ne273-
®3 ot 29.12.2012 roxa;

-DenepaibHOMY 00pa30BaTEIbHOMY CTAHIAPTY OCHOBHOTO 0O0IIero oopa3oBaHus,
YTBEPKAEHHOMY IpHKa3oM MuHHcTepcTBa oOpazoBanus U Hayku PO Nel&97 or
17.12.2010 rona;
-IIpuka3zy MunucrepcrBa obpazoBanus u Hayku PO Nel577 or 31.12.2015 m™» O
BHECEHUU W3MEHEHUW B (QeaepanbHblii 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOTO
oOmrero oOpa3zoBaHus, YTBEPKAEHHBIN NMpPUKa3oM MUHHCTEpCTBA 0O0pa30BaHUS U
Hayku PD» Nel897 ot 17.12.2010 roma»
-O0pa3oBarenbHOI MpOorpaMMe OCHOBHOTO OOIIIET0 00pa30BaHus;
-YueOHoMy 1utany OV
- [IpumepHoil mporpamme OCHOBHOTO 0011ero oopa3oBanus no ¢usnuke (0a30BbIil
YPOBEHB ).

[Tporpamma paccuntana Ha 34 yaca — 1 yac B Hexenmo B 7 kiacce, 16 gacos
— 1 yac B 2-e Henenu B 8 knacce, 16 gacos — 1 yac B 2-¢ Hegenu B 9 kiacce.
JanHas paboyasi mporpamMma BHEYPOUHOH AesTenbHOCTH Mo pu3uke st 7 — 9
KJIACCOB COCTABJIEHA C YYETOM METOJMYECKUX PEKOMEHAALMI MO CO3/IaHUI0 U
(GYHKIIMOHUPOBAHUIO B 00II€00pa30BATEIbHBIX OPraHU3aAIUIX, PACTIONOKEHHBIX B
CEJIbCKOM MECTHOCTM M MAaJIbIX T'OpOJax, LIEHTPOB OOpa30BaHMS €CTECTBEHHO-
HAyYHON M TEXHOJOTWYHOM HampaBieHHOcTell («Touka pocra») (yTBEp>KIEHBI
pacnopspkeHrueM  MunucreperBa npocselieHus Poccuiickon ®Depepaumuu ot
12.01.2021 r. Ne P-6) wum mnpeaycmaTpuBaeT TMPOBEICHHE 3aHITUH C
UCIIOJIb30BaHUEM 000py0BaHus LeHTpa «Touka pocTtay.

AKTyaabHOCTh JIaHHOUM MPOrpaMMbl 00YCIIOBIIEHA €€ METOI0JI0THYECKOM
3HAYUMOCTBIO - PA3BUTHE Y IIKOJILHUKOB MOTHBAITUU K U3yYEHUIO (DU3UKH.
Kypc nmeer ecTtecTBEeHHOHAYYHYIO HAPaBJICHHOCTh OOIEKYIbTYPHOTO YPOBHH.
du3zuka Kak Hayka 0 Haubosee 00X 3aKOHAaX MPUPO/JIbI, BBICTYIAsl B KAUECTBE
y4eOHOro NMpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY 3HAHUI
00 okpy»xkatomeMm Mupe. OHa pacKpbIBaeT Poiib HAYKU B SKOHOMUYECKOM U
KYJIbTYPHOM pa3BUTHU OOIIECTBA, CIOCOOCTBYET (POPMUPOBAHUIO
COBPEMEHHOI'0 HAyYHOI'0 MUPOBO33PEHHUS

®I'OC HOBOr0 MOKOJIEHUS TPEOYET UCTIOIB30BAHUS B 00pa30BaTEILHOM
IPOLIECCE METOI0B U MMPUEMOB IPOEKTHO-UCCIEA0BATENbCKOM IEATETbHOCTH.
Bxrouenue meToj1a mpoeKTOB B OPraHU3aIMI0 BHEYPOUHOU ACSTEIBHOCTH JJAeT
MHOT'O MPEUMYIIECTB U MOJIOKUTEIBHBIX pe3yJbTaToB. [IpoekTHas
JESTENHHOCTD TAaET BO3MOKHOCTh MHTETPUPOBATH TEOPETUUECKHUE 3HAHUS U
MIPAKTUYECKUE HABBIKU, TPUOOPETaTh HABBIKK B3aUMOJICUCTBUS B Tpymmne. J[is
YYE€HHKA TIPOEKT- 3TO BO3MOKHOCTh TBOPUECKH PACKPBITHCS, TPOSIBUTH CEOS
WHANBUYabHO WIH B KOJUIEKTUBE. [IpoeKkT naéT 00yyuarommumMcst OmbIT TOUCKa



nH(pOpMAITUH, MPAKTHYECKOr0 MPUMEHEHHS 00yUCHHUS, CAMOPAa3BUTHS,
caMopeanu3alii U CaMOaHaIn3a CBOEH JCSITEIIbHOCTH. 3HAHMSI, YMECHUS U
yYHUBEpCAJIbHbIEC YUeOHBIE IEUCTBUSI, HEOOXOAUMBIE JIJIsl OpraHU3aluu
MPOEKTHO-UCCIEI0BATENIbCKON ACSITETFHOCTH B IIIKOJIE, B OyAYIIEM CTaHyT
OCHOBOM JIJIsl OpTaHU3aIiu HAyYHO-UCCIIEI0BATEIHCKOMN AEITEIIbHOCTH B
BBICIIIMX U CPEIHUX MPO(HECCHOHATBHBIX YUSOHBIX 3aBEACHHIX, TO3BOJISIOT
CTaTh KOHKYPEHTHO-CITOCOOHBIMU Ha PBIHKE TPY/a U B 0001 chepe
npodeccuoHaIbHOM 1eATeTbHOCTH.

Heo0xomuMbpIM yCIIOBHEM pean3aiui JAHHOW MPOTPaMMEI SIBJISIETCS
CTpEeMJICHUE Pa3BUTh Yy 00YYAIOIINXCSI YMEHHUE CAMOCTOSITENIbHO PaboTaTh,
NKT-koMIeTeHIINH, a TaK)K€ COBEPIICHCTBOBATh HABBIKM OTCTAMBAHUS
COOCTBEHHOM MO3UIIUM IO ONPEACIEHHOMY BOMPOCY.

ean Kypca:
® 3HAKOMCTBO YYalluXcs ¢ BAKHEHITUMHA METOAaMHU TIPUMCHCHUS
bu3nUecKnX 3HAHWI Ha MMPAKTHKE;
e (opmupoBaHHe 11ETOCTHOM €CTECTBEHHOHAYYHOM KApTUHBI MUPA YUaIIHXCA.
3apaum Kypca:
® pa3BUTHE IMO3HABATEIHHOTO HHTEPECA, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH yJaluxcs B MPOIECCE CAMOCTOSTENHHOTO MPUOOPETEHUS
3HAaHWUH C UCIIOJIb30BAaHUEM PA3IUYHBIX UICTOYHUKOB HH(POpMAITUN;
® [OBBIIICHHE HHPOPMALMOHHON, KOMMYHHUKAaTUBHOM, 3KOJIOrMYECKOU
KYJbTYpPBI, OIIITa CAMOCTOSITEIbHON JESTENbHOCTH;
® COBCPIICHCTBOBAHUE YMECHHM M HaBBIKOB B XOJI€ BBHIMOIHEHUS TIPOTPAMMBI
Kypca (BBITIOIHEHHE Ta00PaTOPHBIX padoT, U3Y4YeHHsI, OTOOpa U
CUCTeMaTHU3aluKi UHPOpMaIMHU, TOArOTOBKA pedepara, mpe3eHTaIuN);
® OBJIQJICHHC YYAIIUMHUCS 3HAHUSIMH O COBPEMEHHOW HAYYHOU KapTHUHE MHPA,
0 MIUPOKUX BO3MOKHOCTSIX MPUMEHECHHS (PU3MUECKUX 3aKOHOB;
® BOCIIMTaHUS HaBBIKOB COTPYJHUYECTBA B MPOIIECCE COBMECTHON PabOTHI;
OCO3HAHHBIN BBIOOP MPODMIHLHOTO 00yUYEHUS.

Onucanue MecTa yueOHOro npeaMera B y4eOHOM IJIaHe

B yue6nOM mnane MOV «lllymunosckas COIL» Ha BHEYpOUHYIO MEATETHLHOCTH
no pusuke B 7-9 X Ki1accax BbIICNIEHO 2 Yaca B HENEIIIO.

CornacHo kajaeHaapHoro rpaduka, npenycMoTpeHo 34 yueOHBIX HEeNH.
Cpok peanuzaiu nporpamMmsl — 1 ToJ.

HaHpaBJICHI/Ie BHGYpO‘IHOﬁ HeﬂTCHBHOCTI/I-06HICI/IHT€JIJI€KTyaJIBHO€.



HJIaHI/IpyeMLIe Ppe3yJabTAThBI OCBOCHHUSA MPOrpaMMbl BHeypO‘IHOﬁ
ACATECJIBbHOCTH

Peanuzanus nporpaMMel CiocOOCTBYET TOCTHXKEHUIO CIEAYIONUX Pe3yJdbTATOB:
JInyHOCTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCATIbHBIX YUYEOHBIX IEUCTBUI yUaIINXCS:

* y4eOHO-TI03HABATENIbHBIN MHTEPEC K HOBOMY YUeOHOMY MaTepualy u crocodam
pElIEHNs] HOBOM 3a]1a4H;

* OpUEHTAIIMS HA TOHUMAaHKE MPUYUH yCTieXa BO BHEYUEOHOU JIEATEIbHOCTH, B TOM
YHUCJIe HA CAMOAHAJIM3 U CAMOKOHTPOJIb pe3yJibTaTa, Ha aHAJIN3 COOTBETCTBUS
pe3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a1a4H;

* CITOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTA BHEYUCOHOU
NEeATENbHOCTH;

Obyuarowuiics noayyum 603MOHCHOCHb OISl hOPMUPOBAHUSL:

* BHYTPEHHEHN MO3UIINU IIKOJIbHUKA HA YPOBHE MOJOKUTEIBHOTO OTHOIICHUS K
HIKOJIe, MOHUMaHUsl HeOOXOIMMOCTH YU€HHs, BBIPAXKEHHOT'0 B Mpeo0iaJaHuu
y4eOHO-T1I03HaBaTEIbHBIX MOTHUBOB;

* BBIPQXKEHHOM YCTOMUMBON yueOHO-TI03HABATEIbHON MOTHUBAIINY YUCHUS;

* YCTOMYMBOI'0 y4eOHO-TI03HABATEILHOTO HHTEpECca K HOBBIM OOIIIUM cIIoco0am
peuieHus 3aaad.

MeranpeaMeTHsble:

B cdepe perynssTuBHBIX YHUBEPCATBHBIX YU€OHBIX NEHCTBUM YUAIIUXCS:

* IJJAHUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C NTOCTABIICHHOW 3a/1a4E€N U
YCJIOBHSIMU €€ pEIN3alM1, B TOM YUCJIE€ BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC MPaBUja B IJIAHUPOBAHUM U KOHTPOJIE CIIocoba
pelIeHus;

* OCYIIECTBIIATh UTOTOBBIA M MTOIIATrOBBIM KOHTPOJIb MO PE3YJIbTATY;

* OLICHMBATh MPABUIILHOCTH BBIMOJHEHUS JICUCTBUS HA YPOBHE aJI€KBATHOM
PETPOCTICKTUBHOM OIICHKH COOTBETCTBUS PE3YyJIbTAaTOB TPEOOBAHMAM JaHHOMN
3aJ1a4yy M 3aJ1a4HO0M 00J1acTH;

* QJICKBATHO BOCIIPUHUMATH NPENJIOKEHUS U OLICHKY YUUTEIIEH, TOBAPHUILIEH,
pOIUTENEH U APYTHUX JIFOJICH;

* pa3IM4aTh Croco0 U pe3ysabTatr JeHCTBUS.

Obyuarowuiics NOIYYUM 803MONCHOCMb HAYUUMCA!

* B COTPYJIHUYECTBE C YUYUTEIEM CTaBUTh HOBbIE yUeOHbIC 3a/1a4H;

* IPOSBJISITH TO3HABATEIBHYIO MHUIIMATUBY B YUEOHOM COTPYHUYECTBE;

* CaMOCTOATEIBHO aJ€KBATHO OLICHUBATH ITPABUIIBHOCTH BBIMIOJIHEHUS IEUCTBUSA U
BHOCUTh HEOOXOIMMBIE KOPPEKTHUBBI B UCIIOJIHEHHUE KaK 10 XOJly €ro peaau3ailuu,
TaK U B KOHIIC JICHCTBUSL.

B chepe noznaBaTebHBIX YHUBEPCATIbHBIX YIEOHBIX JEUCTBUN yUaIINXCS:

* OCYIIIECTBIIATH MOMCK HEOOXOIUMOM HH(POPMAIINH JIJIs1 BEIIOJTHEHUS BHEYYEOHBIX
3aIaHUH C UCITOJIb30BaHUEM YICOHOM JIUTEPATYPhl U B OTKPHITOM
MH(OPMAIIMOHHOM MPOCTPAHCTBE, YHITUKIIONEINUN, CIIPABOYHUKOB (BKIJIFOYAs
AJICKTPOHHBIE, ITU(POBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE



WNntepHera;

* OCYIIECTBIIATH 3aMUCH ((PUKCAIHIO) BEIOOPOUHOM HHPOPMAIIK 00 OKPYKAIOIIEM
MUpE 1 0 cebe caMoM, B TOM YHCIie C TOMOIIbI0 nHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHUS, POCKTHI B YCTHON M MMUCbMEHHOI QopMme;

* MPOBOJINTH CPABHEHUE U KJIACCU(DUKAIIMIO 11O 3a/IaHHBIM KPUTEPHSIM;

* YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIC CBS3U B M3y4a€MOM KpPYyTe SIBICHUIA;

* CTPOHTH pacCykaeHus B OpMe CBSI3U MPOCTHIX CYXKACHUN 00 00BEKTE, €ro
CTPOEHUH, CBOMCTBAX U CBA3AX;

Oobyuarowuiics noayyum 603MOHCHOCHb HAYYUMBCA!

* OCYULIECTBJIATH PACIIMPEHHBII MOUMCK HH(OPMALIUU C UCTIOJIb30BAHUEM PECYPCOB
o6ubnuorek u cetu IHTEpHET;

* 3aITUCHIBATh, GUKCUPOBATH HH(MOPMAITHIO 00 OKPYKAIOIINX SBJICHUSAX C
noMonibio nHCTpymenToB UKT;

* OCO3HAHHO M MPOMU3BOJILHO CTPOUTH COOOIIIEHHUS B YCTHON M MHUCbMEHHOM (hopme;
* OCYIIIECTBIATH BHIOOp HanOoiee 3 (HEKTUBHBIX CIIOCOOOB PEIICHHS 33724 B
3aBHCHUMOCTH OT KOHKPETHBIX yCIIOBH;

* CTPOUTH JIOTUYECKOE pacCy>KIACHHE, BKIIOYAIOIEe YCTAaHOBIEHUE PUIMHHO-
CJIEJICTBEHHBIX CBSI3EH;

* MOT'YT BBIMTH HAa TEOPETUYECKUM YPOBEHb PELICHUS 3a/1a4: PELIEHUE 10
OTIpE/ICIICHHOMY TUIaHY, BJIaJICHUE OCHOBHBIMU MPUEMaMH PEIIECHUS, OCOZHAHMS
JEeSITENFHOCTH TI0 PEIICHUIO 3a/1a4H.

B chepe kKoOMMyHUKATUBHBIX YHUBEPCAJIbHBIX YIEOHBIX AEHCTBHUM ydaluxcs:

* aJIEKBaTHO UCIIOJIH30BaTh KOMMYHUKATUBHBIE, MPEXKE BCETO - pEUYEBHIE,
CPEZCTBA JAJISl PEUICHHS Pa3INYHbIX KOMMYHHKATHBHBIX 33/1a4, CTPOUTD
MOHOJIOTUYECKOE COOOIICHHE, BIIAJIETh JUATOTHYECKON (POPMOI KOMMYHHKAIIWH,
UCTIONB3Ys, B TOM uncie cpencta u uHCTpyMeHThl MKT u qucTanmmoHHOTro
O0IIIeHHUS;

* IOMYCKaTh BO3MOXKHOCTh CYIIIECTBOBAHUS y JIIOCH pa3UYHBIX TOUEK 3pEHUs, B
TOM YHCIIe HE COBIMAJAIONINX C €T0 COOCTBEHHOM, 1 OPMEHTUPOBATHCS HA TIO3UIINIO
napTHepa B OOIIEHNUU U B3aUMOJICHCTBUH,

* YIYUTBIBATh Pa3HbIC MHCHUS U CTPEMUTHLCS K KOOPAMHAIIMY PA3IMYHBIX TTO3UIIHN
B COTPYJHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO;

* IOTOBAPUBATHCA U MPUXOIUTH K 00IIEMY PELICHUIO B COBMECTHOM J1€ATEIbHOCTH,
B TOM YHCJIE B CUTYaIlMH CTOJIKHOBEHHUS UHTEPECOB;

Obyuarowuics noay4um 03MONCHOCHb HAYYUMbCSL!

* YUUTBHIBaTh U KOOPAUHUPOBATH B COTPYAHHUUECTBE OTIUYHBIE OT COOCTBEHHOU
NO3UIUHU APYTUX JIOACH;

* YUUTBHIBATh Pa3HbIC MHEHUS U MHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO
MIO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHI U TIOJIXOA0B K PEIICHUIO TPOOIEMBI;

* apryMEHTHPOBATh CBOIO MMO3UIIUIO U KOOPAUHUPOBATH €€ C MO3ULIUIMU
NapTHEPOB B COTPYAHUUECTBE MPHU BHIPAOOTKE OOILIET0 PEIICHUSI B COBMECTHOM
JeSITeNbHOCTH;



* 32/1aBaTh BOMPOCHI, HECOOXOAMMBIE JJIsi OPTaHU3AIMHA COOCTBEHHOM e TEIbHOCTH
U COTPYAHUYECTBA C TAPTHEPOM;

* OCYILIECTBIIATHh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE
HEOOXOAUMYIO B3aMOTIOMOIIIb.

IIpexmernsbie:

- OPUEHTHUPOBATHCS B SIBJICHHUSIX U O0BEKTaX OKPYKAIOIIETO MUPA, 3HATH TPAHMIIBI
UX MIPUMEHUMOCTH;

- IOHUMATh onpeeacHus] PU3NUECKUX BEIMYMH U IOMHUTH OINPEACIISIONINe
(bopMybL;

- IOHUMATh KaKUM (PU3NYECKUM NPUHIUIAM U 3aKOHAM MOJAYUHSIOTCS T€ WU
MHBIC OOBEKTHI U SIBJICHUS TIPUPOIBL;

- 3HAHHWE€ MOJIEJIH MOUCKa peLIeHH 715 3a7a4 1o (PU3HKeE;

- 3HaTh TEOPETUYECKHUE OCHOBBI MAaTEMAaTHKH.

- IpUMEeYaTh MOJICNIN SBIEHUI 1 00bEKTOB OKPYKAIOIIETO MUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- mepeopMyIHPOBATH U MOAEINPOBATh, 3aMEHATh UCXOAHYIO 3a/1a4y APYTOW;

- COCTaBIISATh TUIaH PELICHUS;

- BBIJIBUTATh U TIPOBEPSATH MpeaiaraeMble JUIsl pelIeHUs! TUTIOTE3bI;

- BIIaJICTh OCHOBHBIMH YMCTBEHHBIMH OTIEPAIUSMHU, COCTABIISIIOIIMMHU ITOUCK
pellIeHus 3aJauH.

Conepxanne NporpaMMbl BHEYPOYHOM 1€ATEIbHOCTH

7 kanace

Beenenne. Beonnoe 3anstue. Lenun u 3agaun kypca. TexHuka 0e30MacHOCTH.
Posib 3KkcniepuMeHTa B )KM3HHM Ye10BeKa.

Teopus: VI3ydnTh OCHOBBI TEOPUU MOTPEIIHOCTEN. [IorpemHoCTH NIPSAMBIX U
KOCBEHHBIX U3MEPECHUN, MaKCUMaJIbHAsl MOTPEITHOCTh KOCBEHHBIX U3MEPECHUH,
y4deT MOTPEIIHOCTEN U3MEPEHH NP NocTpoeHnu rpadukos. [Ipencrabnenue
pe3ynbTaTOB U3MEPEHU B (hopme TaOIuIl U rpaduKoOB.

Ipaxmuxa: OCHOBBI TEOPUH TTOTPEITHOCTEH IPUMEHSATD TTPH BBHITIOJTHECHUH
AKCIIEPUMEHTAIbHBIX 3a/1a4, IPAKTHYCCKUX padoT. (¢ HCMOJIb30BAHHEM
odopynoBanus «Touka pocra)

Xapakmepucmuka OCHOGHbBIX U006 OesIMENbHOCIU:

[TpuBoaUTH MpUMEPHI OOBEKTOB U3YUCHHS (PU3HUKHU ((PU3HUECKUE SIBICHUS,
dbuszndeckoe Teno, BenecTBo, pusnyeckoe nojie). Habmonate u aHaIu3upoBaTh
buznueckue siBiaeHus (PUKCUPOBATH U3MEHEHHS CBOMCTB 00BEKTOB, CPAaBHUBATH
uX 1 0000maTh). [[03HAKOMHUTBCS € FKCIIEPUMEHTATHLHBIM METOIOM UCCIICIOBAHUS
npupoabl. COopka mpuOOpOB U KOHCTPYKIHH. M cronb30BaHNe N3MEPUTETHHBIX
npuOOpoB. BrimonHeHne 1abopaTOpHBIX U MPAKTUIECKUX padoT. /lnarnoctuka u
yCTpaHEHHE HEeNCIPaBHOCTEH

HpI/I60pOB. BBICTpaI/IBaHI/Ie THITIOTC3 HA OCHOBAHWH MMCIOINMXCA JaHHBIX.

Mexanuka.



Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE JABMKEeHHE. [ paduueckoe
npeacTaBlIeHue ABIKEHUs. Pemenne rpaduyeckux 3aaay, pacyer MyTy U CpeaHeit
CKOPOCTH HEPABHOMEPHOIO ABHKEHHUA. [IoHATHE MHEPLIMY U HHEPTHOCTH.
[entpobexnas cuna. [I[pumenenue qaHHbIX GU3UUECKUX MOHATHI B
KU3HEJEATEIbHOCTH yenoBeKka. Cuiia ynpyrocTu, CUiia TPEHUS.

Ilpaxmuxa: ViccnenoBanve 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAOIIEH B
NpY>XUHE, OT cTeneHu Aedopmannu npyxusl. Ornpenenenue kodpuimeHTa
TpeHus Ha TpubomeTpe. (¢ uCnoabp30BaHueM 00opynoBanus «Touka pocra)

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHUJIBI TPCHHUA OT CHUJIbl HOPMAJIbHOI'O JAaBJICHUA.
Xapakmepucmuka OCHOBHBIX U008 OCeSIMENbHOCMU

Ananuz tabnun, rpadukos, cxeM. [Touck o0bsICHEHUST HAOI01a€MbIM COOBITHSIM.
Ompenenenre CBONCTB MPUOOPOB MO YEPTEKaM U MOJACIISIM. AHAIIN3
BO3HUKAIONTUX MPOOJIEMHBIX cuTyaluil. M300paxkaTe cuctemy KOOpAUHAT,
BBIOMPATh TEJIO0 OTCUYETA U CBSI3BIBATH €0 C CUCTEMOM kKoopauHat. Mcnob30BaTh
CUCTEMY KOOPJAMHAT JIJIsl U3YYCHHS MPSIMOJIUHEHHOTO ABMkeHus Tena. Coopka
npuOOpPOB U KOHCTPYKIUi. Mcronb30BaHre U3MEPUTEIBHBIX TPHUOOPOB.
BrinonHenue 1a00paTOpHBIX U NPAKTUYECKUX padOT (€ HCMOJIb30BAHUEM
o0opynoBanus «Touka pocray). [luarHocTuka U ycTpaHeHHE HEUCTIPABHOCTEN
npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIITUXCS JaHHBIX.
KonctpynpoBanue u MoaenrpoBaHue. BeloiHEHUE 3aJaHUH 110
YCOBEPIIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIBITOB.
Pa3paboTrka u mpoBepka METOIMKH dKCIIEPUMEHTaAIbHON padoThl. PaboTa B MabIx
rpynmnax. AHAJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIICHHE, IEHCTBHUS.
[Ipencraienune pe3yabTaToOB MMAPHOU, TPYIIIOBOM AEATEIBHOCTH. Y YACTHE B
JIMAJIOT€ B COOTBETCTBUU C MPABUIIAMHU PEUEBOT0O OBEJCHUS.

I'mapocrarTuka.

Teopus: 3akon Apxumena, 3akoH [Tackans, ruapocTaTHuecKoe TaBjicHuUE,
COOOMIAIOIINECS COCY/Ibl, TUAPABINYECKHIE MAIIIUHBI.

Ipaxmuxa: 3a0ayu: BHITATIKUBAIOIIAS CHJIa B PA3TUYHBIX CUCTEMAaX; MPUOOPHI B
3a/a4ax (CoOOIIA0Mecs COCYAbl, TUAPABINYECKIE MALTUHBI, PbIYaru, OJOKH).
DKcrepuMEHTANIbHBIE 3a/1aHuUA:

l)uzmepenue cuiibl Apxumerna,

2)U3MepeHre MOMEHTA CUJIbI, IEUCTBYIOIIErO HA phIyar,

3)uzMepeHnepadboThl CHUIbl YIIPYTOCTH IIPU MOABEME TPY3a C IOMOIIBIO
MOJIBMKHOT'O WJIM HETIO/BIKHOTO OJI0Ka.(C HCIO0JIb30BAHMEM 000PYy/10BaHUS
«Touka pocra)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeAMENbHOCHI

Ananuz Tabnun, rpadukos, cxeM. [Touck o0bsICHEHUST HAOI01aeMbIM COOBITHSIM.
Coopka npubopoB 1 KOHCTPpYKIUA. VIcrionb30BaHNE U3MEPUTEIBHBIX TTPUOOPOB.
BrimonneHnne 1abopaTopHbIX M MPAKTUYECKUX padoT. JIMarHocTuka U yCcTpaHeHHe
HEUCIIPABHOCTEH MpUOOPOB. BEICTpariBaHNEe THITIOTE3 HA OCHOBAaHUW UMEIONITUXCS



nanHbix. KoHcTpynpoBanue u MojenrpoBanre. Pabora B MaibIX rpyriax.
AHaTM3UPYIOT, BEIONPAIOT U 00OCHOBBIBAIOT CBOE PEIICHUE, ICHCTBHS.
[Ipencrasnenue pe3ynbTaTOB MAPHOM, TPyNNOBOM AesitenbHoCcTH. [logroToBka
COOOIIEHUI U TOKIaJ0B. Y4YacTue B AUAIOTe€ B COOTBETCTBUU C IPABUIAMU
pEYEBOro MOBEIECHHUS.

CrarTuka.

Teopus: bnok. Peruar. PaBHoBecHE TBEpABIX TEN. Y CIIOBUS paBHOBECUS. MOMEHT
cuisl. [IpaBuno momenToB. LlenTp Tsxectn. MccnenoBanue pasnmndaHbIx
MexaHndyeckux cucteM. KoMOuHupOBaHHBIE 3a/1a4M, UCIIONB3YS YCIOBUS
PaBHOBECHSL.

IIpaxkmuxka: VI3rotoBieHue padoTaronieil CUCTEMbI OJIO0KOB.
Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCTU.

Ananuz Tabnun, rpadukos, cxeM. [Tonck oObsacHEeHUsT HAOII01a€MbIM COOBITHSM.
Omnpenenenre CBOMCTB MPUOOPOB IO UepTEKaM U MOZEIAM. AHAIN3
BO3HUKAIOLIUX MIPOOIEeMHbIX cuTyanuid. HabmonaTh neficTBue NpocThIX
MexaHU3MOB. [103HaKOMUTBCS ¢ PU3NUECKON MOJIETBIO «a0COMIOTHO TBEPAOE
Tesiox». Pemars 3a1aun Ha puMeHeHHe ycioBusi(IpaBuiia) paBHOBECHSI phlyara.
[IpumensTh yciioBue (IpaBuiio) paBHOBECHUS pblyara Jjisi OObsICHEHUS JEeHCTBUS
pa3IMYHBIX HHCTPYMEHTOB, UCIOIb3YEMbIX B TEXHUKE U B ObITy. COOpKa
npuOOpPOB U KOHCTPYKUMH. Mcrionb30BaHNE U3MEPUTETBHBIX PUOOPOB.
BrlinonHenue 1abopaTOpHBIX U MPAKTHYECKUX padoT. JlnarnocTuka u

yCTpaHEHHE HeUCTPaBHOCTEH MpuOOpoB. BricTpaniBaHUE rUIIOTE3 HA OCHOBAaHUU
uMeromnmxcs ganueix. KoHcTpyrnpoBanue u MojieniupoBanue. Beinonnenue
3a/IaHUi TI0 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BapHAHTOB
onbITOB. PazpaboTka u nmpoBepka METOJAMKU SKCIIEPUMEHTAIBHOU PabOTHI.

Pabota B manbIx rpymnmnax. AHAIH3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, nercteus. [IpeacraBienne pe3yapTaToB MAPHOW, TPYIIIIOBOM
nesrensHOCTU. [loaroroBka coobuienuit u qokinanoB. OCyIecTBISIOT
CaMOOIICHKY, B3aUMOOIICHKY JESTEIHbHOCTH. Y YaCTHE B TUAJIOTE B COOTBETCTBHUH C
NpaBUJIAMHU PEYEBOTO MOBEACHHS.

8 kiace
TennoBbie ABJICHUS.

TernmoBoe pacmmpenue tein. [Iponeccsl miaBneHusa U OTBEpACBaHUs, UCTIAPEHUS U
KoHJeHcanuu. Termnonepenaya. BiiaxkHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaGntoeHue TastHus Jibja B BOJIE.

2. CKOpOCTH UCTIAPEHUSI PA3ITUYHBIX KUJTKOCTEH.

3. TeruioBbIe ABUTATENN OYIYILIETO.

Jlabopamophvie pabomsi (¢ HCNOAb30BaHUeM 000pyaoBaHus «Touka

pocrtay): 1. lI3MeHeHus AIUHBI Tejla IPU HAaIrPEBaHUK U OXJaxkaeHuH. 2. OTIIMBKa
napaguHoBoro coiaaruka. 3. Habmoaenue 3a miasnennem ipaa 4. Ot yero



3aBUCHUT CKOPOCTh UcnapeHus >kunkoctu? 5. HabmoneHre TernonpoBoiHOCTH
BOJIbI M BO3/yXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeMEbHOCMIU.

CamMocTtosTenbHO (GOpMYyIUPYIOT MO3HABATENBHYIO 331a4y. Y MEIOT C IIOMOIIBIO
BOIPOCOB JOOBIBaTh HEJOCTAIOLYI0 HHPOopMalLuio. Vcnonb3oBaHue
U3MEpPUTENbHBIX TPUOOPOB. BrinonHeHne 1a00paTOpHBIX U MPAKTUYECKUX PadoT.
JlnarHoctuka u yCcTpaHeHHe HeHcIpaBHOCTeN MpubopoB. BricTpanBanue runores3
Ha OCHOBaHMH MMEIOIIMXCA JaHHBIX. KOHCTpyHpoBaHuEe U MOIEIUPOBAHUE.

Brimonnenue 3aganuii mo ycoBepIeHCTBOBAHUIO MPUO0poB. Pa3paboTka HOBBIX
BapUaHTOB OMNbITOB. PazpaboTka v nmpoBepka METOIUKHN SKCIIEPUMEHTAIBHON
pabotel. PaboTa B ManbIix rpynmnax. AHaTU3UPYIOT, BLIOUPAIOT U 0OOCHOBBIBAIOT
CBOE pelieHue, nencrsus. llpeacrasnenne pe3ynpTaTtoB NapHOW, IPYIIIOBOU
NEATEIbHOCTH. Y YacTHE B TUAJIOTE B COOTBETCTBUU C IPABUJIAMHU PEYEBOTO

ITOBCACHU:.
BHeKTpnquKne SABJICHUSA.

Mukpomup. Moaenu atoma, cymecTBoBasime 10 Havana XIX. Ucropus
OTKPBITHUS U ACUCTBHS IAJIbBAHUYECKOr0 diIeMeHTa. Mcropus co3nanus
anekTpoopHoi MamuHbl. OnbIT BoabTa. DIEKTPpUUECKUM TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocra»)

1. Mopnenu atomoB. 2. ["'anbBaHMYECKHUE 3JIEMEHTHI. 3. DIeKTpoPOpHOIt
MaiuHsbl. 4. Onbitel BonbsTa u [ManbBanu.
JlabopamopHhwvie pabomui:

1. Co3raHne raapBaHUYECKHUX AJIEMEHTOB U3 NOAPYYHBIX CPEACTB.

2. DAEKTPUYECKUM TOK B KUIKOCTSIX CO3JAaHUS «30JI0TOr0 KIHOUUKA .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIEATEIIBHOCTH:

VYrpaBisioT cBOel 03HABATEIBLHON M YIEOHOU AESTEIHbHOCTHIO TIOCPEACTBOM
NIOCTAHOBKHM LI€JIEH, TUTAHUPOBAHUS, KOHTPOJIS, KOPPEKLIUH CBOUX JIEUCTBUIN U
OLICHKH YCIIEIHOCTH yCBOEHHsI. CpaBHUBAIOT CIIOCOO U PE3YJIbTAT CBOUX
AefcTBUM ¢ 00pa3LoM - JIUCTOM CONPOBOXKIEHUS. OOHAPYKUBAIOT OTKIIOHEHHMS.
OO6ayMBIBAIOT MPUYMHBI OTKIOHEHHU . OCYIIECTBISAIOT CAMOKOHTPOJb U

B3aUMOKOHTpPOJIb. VCrionbp30BaHNEe U3MEPUTENBHBIX IPUOOPOB. BrinmonHeHne
71a00paTOPHBIX U MPAKTUYECKUX Pa0OT. J{MarHoCcTHKa U yCTpaHEHUE
HEUCIIPaBHOCTEH MPrUOOPOB. BrICTpanBaHue THIIOTE3 HA OCHOBAaHUHU UMEIOIIUXCS
naHHbIx. KoHCcTpyrpoBaHue U MOJEIMpPOBAaHUE.

3JI€KTpOMaI‘HHTHLIe ABJICHUA.

MarnuTHoe 1osie B BelecTBe. MaruuTHas anoManus. MarHutHele OypH.
Pa3HOBHUIHOCTH 3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTH
AIEKTPOJBUTATENECH.

Hemoncmpayuu (¢ McmoJib3oBanueM odopynoBanus «Touka pocTay):
1. HarnsimHOCTh MOBEIEHUS BENIECTB B MAarHUTHOM I10JI€E.



2. IIpe3eHTany OMarHUTHOM T10Ji€ 3eMJIM U O MarHUTHBIX OypsiX.

3. lemoHCTpaIust pa3HOBUHOCTEH SIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarnsigHOCTh pa3HOBUHOCTEH JIEKTPOABUTATEIICH.

Jlabopamophwvie pabomuwi: 1. ViccneqoBanue pa3InuHbIX 3JIEKTPOU3MEPUTETBHBIX
prOOpOB.

Xapakmepucmuka OCHOBHBIX U008 0eSIMENbHOCMU:

VYpaBistoT cBOEH MO3HABATEIbHON U yUEOHOH 1E€ATENbHOCTBIO TOCPEICTBOM
IIOCTAHOBKH LIEJIEH, TUITAHUPOBAHUS, KOHTPOJIS, KOPPEKLIUH CBOMX JIEUCTBUH U
OLIEHKH YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO U Pe3yJIbTaT CBOUX
NEeCTBUI ¢ 00pa3loM - JINCTOM CONpOBOXAeHHs. OOHAPYKUBAIOT OTKIOHEHHUS.
OO61yMBIBaIOT MPUYMHBI OTKIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.

Onruuyeckue siBJICHUA.

HcTouHnku cBETa: TEIUIOBBIE, TFOMUHECIIEHTHBIE, UCKYCCTBEHHBIE. VI3roToBIEHHE
KaMepbl - 00CKypa U UCClieIoBaHuE U300paKCHUSI C TTIOMOIIbIO MOJIEIH.
MHorokpaTHoe n300pakeHue MpeaMeTa B HECKOIbKHUX ITOCKHUX 3epKajax.
N3roroBUThH NEPUCKOIT U € €0 MOMOIIBIO TPOBECTH HaO 0 ieHus. [IpakTudeckoe
WCIIOJIb30BAHUE BOTHYTHIX 3€pKall. 3pUTEIbHbIE MILTIO3UH, TOPOKIAEMbIE

IMPpCIIOMIICHHUCM CBCTaA. MI/IpéDKI/I Pa3BuTHe BOJOKOHHOM onTHKU. Mcronb30Banue
3aKOHOB CB€Ta B TCXHUKC.

Jemoncmpayuu(c icmoib3oBaHueM odopyaoBanus «Touka pocray)

1. Pa3nuyHble UCTOYHHUKHU CBETA.

2. NBoOpakeHue npeamMeTa B HECKOIbKUXITIOCKUX 3epKajax.

3. N3o0paxkeHne B BOTHYTHIX 3epKajax.

4. Mcnosib30BaHME BOJIOKOHHOM OITHKHU.

5. YcrpoiicTBo (hoToanmnapaToB, KHHOIPOESKTOPOB, KaJIEHT0CKOIOB.
Jlabopamopnwvie pabomuwi: 1. I3roToBieHue kamepsl - 00CKypa U UCCIIeOBaHUE
U300pa)KeHUs ¢ TOMOIIBI0 MojienH. 2. [IpakTnyeckoe MpUMEHEHHE TITOCKUX
3epkall. 3. [IpakTUueckoe UCMoib30BaHUE BOTHYTHIX 3epKail. 4. I3roToBieHue
MEPUCKOIA U HAOJIIOACHUS C TIOMOIIIBIO MOJIETIH.

XapaKmepucmuKa OCHOBHbBIX BUO0E 0esIMENbHOCMIL.

VYpaBisitoT cBOEH MO3HABATEIbHON U yUEOHOH 1E€ATENbHOCTBIO TOCPEICTBOM
IIOCTAaHOBKMU LEJIEH, INIAHUPOBAHUS, KOHTPOJIS, KOPPEKLIUU CBOUX JNEUCTBUU U
OLIEHKH YCTEIIHOCTH YCBOCHHUS. BhIAETAIOT U GOpMYyTUPYIOT O3HABATEIbHYIO
1eJ1b. BhIIensatoT KoinyecTBEHHbIE XapaKTEPUCTUKH O0BEKTOB, 3aJaHHbIE
cnoBamu. [IprHUMAIOT MO3HABATENBHYIO LENb U COXPAHSIOT €€ IIPU BBIITOJIHEHUN

yueOHBIX JercTBUi. OCO3HAIOT CBOM JIeHCTBUA. IMEIOT HaBbIKM KOHCTPYKTUBHOI'O
OOLIEHUs B MAJIBIX IPyIIax.

YeJ10BeK ¥ mpupoaa



ABTOMaTHKa B HaleH xu3HU. [IpumMepsl HCTIOIb30BaHUSI aBTOMAaTUYECKUX
YCTPOMCTB B HayKe, Ha IPOU3BOJICTBE U B ObITY. Cpenctsa cBsaA3u. Paano u
TeJeBUJICHUE. ATbTEPHATUBHBIE NCTOYHUKYU YHEPTUH. BUIBI 3IIEKTPOCTAHIU.
HeobxoanmocTh 3KOHOMUM TPUPOAHBIX PECYPCOB M UCIIOIb30BaHUS, HOBBIX
HKOJIOTUYHBIX U 0e30macHbIX TexHoJoruil. Hayka u 0e30macHOCTb JTr0/IeH.

Jlemoncmpayuu. 1. hoTomMaTepuanbl U CIAMIBI IO TEME.

Jlabopamophwvie pabomsi: 1.V13ydenne nelCTBUI CPEACTB CBS3H, PATUO U
TEJCBUICHUS.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCTU.

CamMocTtosTenbHO (GOpMYyIUPYIOT MO3HABATENBHYIO 3aa4y. Y MEIOT (WIH
Pa3BUBAIOT) CITIOCOOHOCTH C TIOMOIIIBIO BOPOCOB JOOBIBATH HEAOCTAIOIIYIO
uH)OpMAaIIHIO.

9 kiaacce
Kunemaruka

CriocoObI omMcanusi MEXaHUYeCKOro JIBIKeHusa. Cuctema orcuera.
[IpsamonuHueiiHoe nBMKeHUE. [IpsAMOTMHEHOE pABHOMEPHOE JIBHXKEHUE TI0
miockocTu. [lepeMelienre u CKOpOCTh MPU PABHOMEPHOM MPSIMOJIMHEITHOM
JIBIKEHHUU 110 TIOCKOCTH. OTHOCUTENBHOCTD ABWKEHHUS. CI0KEHUE ABUKECHHUIA.
[Tpunuun He3aBucuMOCTH IBMKEHUN. KpuBonuHeitHoe nBuxeHne. J[BrxxeHue
Tena, OPOIIEHHOTO TIOJT YTIIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE TIO
OKPYXHOCTH. YTJIOBasi ckopocTs. [lepuoa u yactora Bpaiienusi. CKOpocTh

U YCKOPEHUE MPU PAaBHOMEPHOM JBUKEHUH O OKPYKHOCTH.

Jlabopamopnwie pabomei(c HCNoJb30BaHNEM 000pyaoBanus «Touka pocra»):
N3yuenne nBuxeHns cBOOOIHO M a0IIero Tena.

N3yueHne NBUKEHUS 110 OKPY>KHOCTH.

IIpumepHvie memuvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.!

Ornpenenenue CKOPOCTH PABHOMEPHOI'O JIBUXKEHUS ITPU UCIIOJIb30BaHUU
TpeHaXxkepa «OeroBasi JOPOKKa.

Uctopuueckast peKOHCTPYKIIUS ONBITOB ["anuiies: Mo onpeaeaeHrui0 yCKOPEHUst
CBOOOJTHOTO TAICHUS TEJl.

[IpuHunel paboThl IPUOOPOB 711 U3MEPEHUSI CKOPOCTEN U YCKOPEHH.
[IpumeneHue cBOOOAHOTO NAJEHUS 111 U3MEPEHUS PEaKIuy YeIOBeKa.

Pacuer Tpaekropun ABM>KEHUS NEPCOHAXKEN paccka3oB P.Pacrn.
Xapakxmepucmuka 0CHOBHBIX 8UO08 0esmelbHOCMU. YTEHNE U 00CYKI€HHE TeKCTa
cTaTell MHTEPHET-CANTOB, OOCYXKACHUE JOKIA0B M IIPE3CHTAINI, COCTaBJICHNE U
penieHue 3aaa4, oocyxJieHue cnocobos pemieHus (moaroroka k OI'D o duzuke).
JInnamuka

Nuepunanbubie cucteMbl orcuera. Cuna. 3akoHbl HeroToHa. J[BMKeHUE Tena noa
JEUCTBUEM HECKOJIbKUX CHUJI. JIBHKEHUE CUCTEMBI CBSI3aHHBIX Tell. JluHaMuka
PAaBHOMEPHOIO IBUKEHUS MaTEPUAIIbHON TOUKHU MO OKpYyKHOCTU. Kitaccel cuit.
3aK0H BCEMUPHOTO TATOTeHUS. J|BKeHue 1iaHeT. MickycCcTBEeHHBbIE CITyTHUKH.



Conneunas cucrema. Mcropus pazButus npeacrasiieHnil o Becenennoit. Ctpoenue
Y 3BOJIIOLMs BeenenHomu.

Jlabopamopnwie pabomei(c HCNoJb30BaHNEM 000pyaoBanus «Touka pocray):
N3mepeHne Macchl Tena ¢ UCIOIb30BAHUEM BEKTOPHOT'O PA3JI0KEHUS CUJTIBI.
N3yueHne KWHEMaTUKU U IUHAMUKU PAaBHOYCKOPEHHOI'O JIBUKEHUS (Ha PUMEPE
MamuHbl ATBy/a). M 3yueHune TpeHus! CKOJIbKEHHUS.

IIpumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Ncropuueckast pekoHCTpyKIus onbiToB KynoHa 1 AMOHTOHA O ONpeieNIEHUT0
BEJIUYMHBI CHUJIbI TPEHUS CKOJIbKEeHUs. [lepBble HCKYCCTBEHHbIE CTYTHUKU 3EMJIH.
Kak ornmyarorcss MexaHU4eCKHEe IPOLECCHl Ha 3eMile OT MEXaHUYECKUX
nporneccoB B kocmoce? Temna ConHeunoit cuctembl. OTKPBITUSL HA KOHYUKE TIepa.
Xapaxmepucmuka 0CHOBHBIX 8UO0E OeAmMeNbHOCMU. YTEHNE U 00CYKIEHHE TEKCTa
CTaTeil HHTepHET-CalTOB, OOCYK/IEHUE JOKJIAI0B U NIPE3CHTAIMA, COCTABICHHUE U
pelieHue 3aaa4, o0CykaeHue croco0oB pemenus (moaroroska k OI'D no ¢usuke).
Nmnyabe. 3akoH coXpaHeHUs1 MMITYJIbCA

Nmnynec. U3MeHeHnE uMITyIbCa MaTepruaibHOU TOUKH. CucrteMa Tei. 3aKOH
COXpaHEHUs UMITYJIbCA.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM:

PeaktuBHOE nBuxkenue B npupoae. PaccnenoBanne [TII ¢ moMonibro 3akoHa
COXpaHEHUS UMITYJIbCA.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OessmelbHOCMU. YTEHUE U 00CYKJICHUE TEKCTa
cTaTel UHTEPHET-CANTOB, OOCYX AEHUE JOKIaA0B U IPE3CHTAILNI, COCTaBIECHUE U
pelieHue 3aaa4, 00cyxaeHue crnocooos pemieHus (moaroroka k OI'D o pusuke).
Craruka

PaBHoBecue Tena. MoMeHT Cuiibl. Y CIIOBHS paBHOBECHS TBepAoro Tena. [Ipocteie
MEXAHU3MBI.

Jlabopamopnwvie pabomoi(c HcnoJIb30BaHNEM 000pyaoBanus «Touka pocTay):
OrnpeseneHue EHTPOB MAacC Pa3IMYHBIX TeJ (TpH crocoda).

lIpumepHvie memuvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

IIpuMeHeHne NpOCThIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3EMIISIHKU 10
HeOockpeba. MccnenoBanue KOHCTPYKIIMU BEJIOCUTIEA.

Xapaxmepucmuka 0CHOBHBIX 8UO0E OeAmMeNbHOCMU. YTEHNE U 00CYKIEHHE TEKCTa
CTaTeil HHTEpHET-CalTOB, OOCYKJIEHHE JOKJIAJIOB U MIPE3EHTAIlMN, COCTABJICHUE U
pelieHue 3aaa4, o0CykaeHue croco0oB pemenus (moaroroska k OI'D no ¢usuke).
Mexann4yeckue KoJieOaHUs ¥ BOJIHbI

Mexanunueckue konedanus. [IpeoOpa3oBanue 3HEPrun NpyU MEXaHUUECKUX
KoseOaHusX. MaTeMaTU4eCKUid U IPYKUHHBINA MasiTHUKH. CBOOOHBIE,
3aTyXaroulue 1 BhIHYXIeHHbIe KojeOanus. Pezonanc. Mexannuueckue BOJHBI.
JITMHA U CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnwie pabomei(c HCNOJb30BaHNEM 000pyaoBanus «Touka pocray):
N3yuyenue xonedaHuii HUTSHOIO MasSTHHKA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CrtpyHHBIE MYy3bIKalIbHBIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U
TEXHUKE.



Xapakxmepucmuka 0CHOBHBIX 8UO08 OesamelbHOCMU. YTeHNE U 00CYKJIeHHE TeKCTa
cTaTel UHTEPHET-CANTOB, OOCYXKAEHUE JOKIaA0B U IPE3CHTALNI, COCTaBIECHUE U
pelieHue 3aaa4, 00cyxaeHue cnocooos pemeHus (moaroroska k OI'D no duzuke).
DJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

[Tepemennsrii anexkTpudeckuii Tok. KonedarenbHblil KOHTYp. BeIHYKIeHHBIE U
cB00OIHBIE DM Koebanusa. DM BOJIHBI U UX CBOICTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

[IpuHLMTBI paguOCBs3U U TeNeBUACHUS. Biusaaue OM Hu3nydeHnil Ha )KUBbIE
OpraHu3Mbl. I3roToBiaeHne yCTaHOBKY ISl JEMOHCTPALMHU ONBITOB 110 DOMU.
OnektpoMaruutHoe uznydenne CBY-neun. McTopuueckass peKOHCTPYKIIHS
ONBITOB AMIIepa.

Xapaxmepucmuka 0CHOBHBIX 8UO0E 0esMeNbHOCMU. YTEHNE U 00CYKIEHHE TEKCTa
CTaTeil HHTEpHET-CalTOB, OOCYKJIEHHE JOKJIAJIOB U MIPE3EHTAIlUN, COCTABJICHUE U
pelieHue 3aaa4, o0CykaeHue croco0oB pemenus (moaroroska k OI'D no ¢usuke).
OnTuka

Ncrounuku ceera. [elicTBus cBeta. 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHUS
cBeTa. 3aKOH oTpakeHHs cBeTa. [locTpoeHne n300pakxeHuil B INIOCKOM 3€pKalle.
3aKOH MPENOMIIEHUS CBETA HA TNIOCKOW I'PaHUILIE IBYX OJHOPOJHBIX MTPO3PAYHBIX
cpen. [Ipenomnenue ceera B npusme. Jlucrepcus ceera. SBIeHUE OITHOTO
BHYTpEHHET0 oTpakeHus. JInn3bl. Tonkue mun3bl. [locTpoeHne nzo0paxeHui,
CO3/71aBa€MbIX TOHKUMHM JTMH3aMHU. [ 1a3 u 3penune. OnTudeckue npudopsl.
Jlabopamopnwvie pabomoi(c HcnoJIb30BaHNEM 000pyaoBanus «Touka pocTay):
DKCIIepUMEHTaJIbHAs ITPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3mepenne nokasaresns npeaoMIEHUs BOBI.

N3mepenne poKycHOro pacCTOsSIHUSL COOMpPArOIIEN JTUH3BI.

IIpumepHvie memovl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.!

UcTopus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Ncropuueckast peKOHCTpYKIUs Teneckona ['amues.

H3rorosnenue KajenaIoCKoIIa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesmelbHOCMU. YTeHNE U 00CYKICHHE TeKCTa
CTaTeil HHTepHET-CalTOB, 0OCYK/IEHNE JOKJIAJI0B U MIPE3EHTAllMN, COCTABJICHHUE U
penieHue 3aaa4, 00cyxaeHue crmocoooB pemnieHus (moarororka k OI'D no pusuke).
du3znka aToMa 1 AaTOMHOI0 A/Apa

Crpoenue aroma. IlornomeHnre u ucryckanue cgera aromamu. Onruyeckue
cnektpsl. OnbITel Pezepdopna. [lnanerapuas moaens aroma. CTpoeHHE aTOMHOTO
anpa. 3apsa0BOE€ U MaCCOBOE YHCIIA. SIIepHbIE CUIIBI. DHEPTHUS CBSA3U aTOMHBIX
snep. 3aKoH paMoaKTHBHOTO pacmana. Anbga- u 6era-pacnaasl. [IpaBuna
cMenleHus. SaepHeie peakunu. [lenenue u cuHTes Anep. JAnepHas sHepreTuka.
Uctounuku s3neprun ConHua u 38€3/11. Perucrpanus saepHbIX U3Iy4YECHHUM.
Binsinue paanoakTUBHBIX U31yYEHHI Ha )KUBbIE OpraHu3Mbl. Jlo3uMeTpusi.
DKoJoruyeckue npooaeMsbl siIEPHON IHEPTETUKH.

Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcrtopus n3ydenus atoma.

N3mepenne KII/I conneunoi 6artapen.

HeBuaumele u3inydeHus B CIEKTPE HarpeThiX TEI.



Xapaxmepucmuka 0CHOSHbIX U008 0esIMeNbHOCMU: YTEHUE U 00CYXKIEHNE TEKCTa
CTaTel HHTEPHET-CAalTOB, OOCYKJIEHNE JOKJIAJIOB U NIPE3EHTALMI, COCTABJICHUE U
pelieHue 3aja4, o0cykaeHue crnocooos pemeHus (noaroroska k OI'D no ¢usuke).

@opMbI OpraHu3anum 00pa3oBaTeJbHOI0 Mpouecca:
- TpYyMNIOBas;

- UHIUBUyaJIbHAS;

- (pponTaNBHAS.

Beayuiue Texnosorum:

HCHOHB3YIOTCH 9JICMCHTHBI CJICAYIOINX TE€XHOJIOT UM ITPOCKTHAasI, Hp06HCMHOFO
06yquH$1, I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHaH, KPUTHYCCKOI'O MBIIJICHHUA,
HpO6HCMHOFO Auajora, urpoBas.

OcHoBHBIE MeTOIbI PA00THI HA YPOKe:

BGI[YIHI/IMI/I METOdaMHU O6quHHH ABJIAKOTCA: ‘IaCTI/I‘-IHO-HOI/ICKOBOﬁ, MECTO
MAaTCMaTU4ICCKOro MOACIMPOBAHNA, aKCHOMAaTHUYCCKUU MECTOA.

®opMbl KOHTPOJIA:
Tax xak 3TOT Kypc ABJISE€TCS AONOJHUTEIBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCA.

VYyamuiicss yautcst OleHUBaTh ce0sl U IPYruX cam, 4To MO3BOJIIET Pa3BUBAThH
YMEHHS CaMOAHAJIN3a U CIIOCOOCTBYET Pa3BUTHIO CAMOCTOATEIbHOCTH, KaK
CBOMCTBY JINYHOCTH y4Yalllerocs. BeisiBiIeHNE MPOMEKYTOUHBIX U KOHEUHBIX
PE3yJIbTaTOB YYaLUXCs IPOUCXOIUT Yepe3 MPAKTUUECKYIO AEATEIbHOCTD;
3a4eTHbIE paOdOTHI:

* TeMaTU4YecKas Mo00PKa 3a7a4 Pa3IUYHOr0 YPOBHS CIIOXKHOCTHU C
NIPEICTaBIICHUEM Pa3HBIX METOOB PEIICHHUS B BUJIC TEKCTOBOIO
AOKYMEHTA, Mpe3eHTanuu, Gpin-annManuu, BUAeoponKa wiua Web -
CcTpPaHMUbI (caiiTa)

¢ BbICTAaBKa IIPOCKTOB, HpGBGHTaHHﬁ;

* JIEMOHCTpAIUS YKCIIEPUMEHTA, KAUeCTBEHHOM 3a/1aul ¢ KAYECTBEHHBIM (YCTHBIM
WJIM B BHUJIE IPUITIOKEHUS, B TOM YHUCIIE, TPE3CHTAIMEN) OMMCAaHUEM Mpoliecca Ha
3aHATHH, (ecTUBAIE IKCIEPUMEHTOB; (PU3MUECKUE OTUMITUAIBI.



KanengapHo-TemMaTH4yecKoe NJIaHHPOBaHUe 7 Kaace

Ne | Mata Tema ypoka HUcnonb3oBanue IIPUMEYAHUE
/1 | IPOBEACHMUS odopynoBaHusl
IInan | dakr IeHTpa .
ecTeCTBEHHOHAYYHOIi
U TEeXHOJIOTMYeCKOoi
HAINpPaBJIEHHOCTEHl
«Touka pocra»
1. BBegenue (14)
BBoanoe 3anstue. Llenu u 3anaun Komneroreproe
1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue
2. PoJib 3kCniepMeHTa B )KU3HU 4YesioBeKa (34)
Cucrema eqUHMIL, IOHATHE O Komnerotepnoe
2 IIPSIMBIX M KOCBEHHBIX U3MEPEHUSAX | 000pyaOBaHHE
du3nyecKuil SKCIIEPUMEHT. ObopynoBanue 1Jis
Bunbl puszndeckoro sKCcrepuMenTa. | IeMOHCTpaIui
[Morpemnocts u3mepenus. Buas
MOTPENIHOCTEN n3MepeHust. Pacuér
3 IOTPEIIHOCTH U3MEPEHUSL.
JlaGopaTopHnas padora ObopynoBanue 1Jis
«3mepenne o0bema TBEpAOro 1ab0opaTopHbBIX padboT
tenay. [IpaBuna opopmienus U YYEHUYECKUX
4 1ab0paTOpHON pabOTHI. OTIBITOB
3. Mexanuka (84)
PaBHOMEpHOE U HEpAaBHOMEPHOE O6opynoBaHnue aJis
5 JIBHKCHMUSI. 1abopaTopHbBIX padboT
I'paduueckoe npeacraBieHue H yHCHUACCKHX
6 —— OmBITOB (Ha Oa3e
KOMILJIEKTOB JIJIsI
Pemenne rpadguueckux 3amad, Ors)
pacuer MyTu U CPETHEN CKOPOCTH
7 HEPaBHOMEPHOT'O ABHKCHHS.
[ToHsiTHE MHEPLUU U UHEPTHOCTH.
8 LlenTpobesxHas cuina..
Cuna ynpyrocTH, cuia TpeHHs O6opynoBanue st
JlaGoparopnas pabota 11a00paTopHBIX paboT
«HccrnenoBanue 3aBUCUMOCTH W yHCHUACCKHX
CHWJIBI YIPYTOCTH, BOSHHKAIOIIEH B OTIBITOB (Ha base
NpYXUHE, OT CTETeHH ehopMaIiu KOMILICKTOB JUTA
10 MIPY>KUHBD. 0r9)
JlaGopaTopHas pabora
«Onpenenenue ko3pduirienta
11 TPEHUs: Ha TpUOOMETpE».
JlaGopaTtopHnast pabota O6opynoBaHue aJis
«MccnenoBanue 3aBUCUMOCTH 71a00paTOpPHBIX paboOT
CHJTBI TPEHUS OT CHIIBI ¥ YICHUYECKHUX
12 HOPMAJILHOTO JTAaBJICHHSD). OIIBITOB

4. I'mapocraTuka (124)




13

IInotHoCTh. 3a1a4a naps I'epona

Pemenue 3aau moBEIIIEHHON
CJI0’KHOCTH Ha pacyeT MIIOTHOCTH

O6opynoBaHnue aJis
JIEMOHCTpalun

14 BEILIECTBA.
Pemenue 3aga4u moBbIIeHHON O6opynoBanue aJis
15 CJIO’KHOCTH JIEMOHCTpanui
JlaBieHue )KUIKOCTH U Ta3a. 3aKOH
16 [Tackans
17 CooOriaromnmecs COCy/Ibl.
JlaGoparopnas pabota O6opynoBaHue 1Jis
18 «U3rotoBnenune monenu GoHTaHa» | 1ab0OpaToOpHBIX paboT
Y YICHUYIECKHUX
JlaGoparopnas pabota ya
OmBITOB (Ha Oa3e
19 «M3roroBnenune Moienu (hOHTaHAY
KoMIIekToB i1 OI'D
3akoHn [lackans. /laBnenue B
KHUKOCTSX W ra3ax.
[MunpaBnuueckre MalIuHBI.
20 Coo0maronmecst CoCy/Ibl.
Brrtankuparomiasi cusa. 3akoH O6opynoBanue aJis
21 Apxumena. JIEMOHCTpAIi
JlaGoparopnas pabota O6opynoBaHue aJis
«BrIsicHEeHUE YCIOBHS TIaBAaHUS 1abopaTopHBIX padboT
TEJ». U YYCHUYECKHUX
22 OTIBITOB
brnok 3amga4d Ha 3akoH [lackais, O6opynoBanue st
23 3aKOH Apxumena. JIEMOHCTpaIui
brok 3aga4g Ha 3axoH ITackans,
24 3aKOH Apxumena.
5. Craruka (104)
25 bnok. Peruar. O6opynoBanue st
€MOHCTpAIHi
PaBHoBecue TBepbIX TEN. MOMEHT A pan
26 cuibl.IIpaBuio MOMEHTOB.
Lentp Tsxectu. Uccnenoanue OGopynoBaHue aJis
27 pPa3IUYHBIX MEXaHHYECKHUX CHCTEM | IEMOHCTpAIuit
KomOunnpoBaHHbIE 3a/1a4H,
28 UCTIOJIB3YS YCIIOBHSI PABHOBECHSI.
KomOununpoBaHHbIe 3a/1a4u,
29 UCIIOJIB3YS YCIOBUS PAaBHOBECHS
JlaGopaTtopHnast pabota O6GopynoBaHue aJis
«U3roToBnenue padoraromeit 1abopaTopHbBIX padboT
cucteMbl 0J10k0B». OdgopMmieHne Y YYEHUYECKHUX
30 paboThI. OMBITOB (Ha 0aze
KOMIUIEKTOB st OI'D
Pa6ota Hag npoekToM «biiokm».
JlaGopaTopHnas pabora
31 «H3roToBnenue paboraromei




CUCTEMBI OJIOKOBY.
JlabopaTtopHnast pabota OGopynoBaHue aJis
«U3roToBnenue paboraromeit n1abopaTopHbBIX padboT
CHCTEMBI OJIOKOBY. U YICHUYECKHUX

32 ONBITOB

33 Odopmrnenue paboOTHI. KommnbroTepHoe

o0opynoBaHue
34 3amuTa MpOeKTOB. pYA

KanengapHo-temaTnyeckoe niiaHupoBanue 8 Kiaacc

Ne | Hara Tema ypoka HUcnoabn3oBanue IIpUMeYaHue
/0 | MpoBeJIeHus 00opy10BaHHUs LEHTPa
Maan | ®axr eCTeCTBeHHOHayliHOﬁ H
TeXHOJIOTHYeCKOii
HaINpaBJIEHHOCTel
«Touka pocra»
1. BBenenue (14)
Bpognoe 3ansatue. Llenu u Kommnbrorepnoe
3ajauu Kypca. TexHuka o0opynoBaHue
1 0e30MacHOCTH.
2. TensioBble siBaeHus (5 1)
Pa3Ho00Opasue TermioBbix KommerorepHoe
sieHui. TeroBoe o0opynoBaHue
pacuImpeHue Tell. ObopynoBanue st
JlaboparopHnas pabota 1ab0paToOpHBIX padboT U
«I3MeHeHus ITUHBI Tela YUYEHUYECKHUX OIBITOB
NIPH HArpEeBaHWUU U
2 OXJIAXKIACHUN.
[InaBnenue u otBepaeBanue. | O6opygoBaHUE IS
JlaboparopHnas pabota 1ab0paTOpHBIX padboT U
«Ot1nuBKa YUYEHUYECKHUX OTBITOB (Ha
napaUHOBOTO CONJIaTHKay | 06a3e KOMILJICKTOB ISt
3 oro
Pemmenne onuMnuaaHbix ObopynoBanue s
3a11a4 JEMOHCTpAIUH
Ha ypaBHEHHE TEIJIOBOTO
4 OasiaHca
CocraB atmocdepsl, ObopynoBanue st
HaOJI0IeHne epexo/ia JI€MOHCTpAIHiA
HEHACBIICHHBIX ITAPOB B
HACBILICHHBIE.
BrnaxxnocTs Bo3ayxa Ha
pa3HbIX KOHTHHEHTAX.
5)
3. DuiekTpuyeckue siBjeHus (84)
HcTopust OTKpBITHS U KommerorepHoe
IEUCTBUSA o0opynoBaHue
raJlbBAaHUYECKOT0 JIeMEHTa
Uctopus coznanus
6 3JIEKTPO(OpHOU




MalllMHBbI

OmnbiTsl Bosbra.
DJIeKTpUYECKU
7 TOK B QJICKTPOJIUTAX.

Komnerotepnoe
obopynoBaHue

HaOmronenne 3aBUCUMOCTH
COINPOTHBIICHUS TIPOBOTHAKA
8 OT TEMIEPATYpHI.

ObopynoBanue st
J€MOHCTpAIUH

JlaGopatopHas pabota
«OnpeneneHne CTOMMOCTH
M3PacX0I0BaHHOM
AEKTPOIHEPTHH

110 MOIITHOCTH MOTPeOnTENs
9 U TI0 CUETUUKY

ObopynoBanue st
1a00paTOPHBIX pabOT U
YUYEHUYECKHUX OIBITOB (Ha
0a3e KOMIUIEKTOB JUIS
orn

Pemenne onnMmOmagHBIX
3a/a4 Ha 3aKOHBI
IMOCTOSTHHOT'O TOKA.
Pemenne onmuMmma HbIx
3a7a4 Ha TEIIOBOE NCUCTBUE

O6opynoBanwue st
JEMOHCTpALUI

10 TOKa

4. DjieKTpOMATHUTHBIE siBJIeHUd (24)
DJIEKTPOMarHUTHHIE O6opynoBanue st
SBJICHUS. JNEMOHCTpALUI

DNeKTPOU3MEPHUTENBHBIE
npubopsl. PasHoBUAHOCTH

11 AIIEKTPOIBUTATENCH.
MarauTHast aHOMaJIHs. ObopynoBanue st
MarnautHrie JEMOHCTpAIUH

12 Oypu

5. OnTnyeckue siBaeHus (24)

Hctounuku cBera:
TEIUIOBBIE,
13 JIFOMUHECIIEHTHBIE

DKCIIepUMEHT Ha0JII0ICHHE.
MHorokpatHoe
n300pakeHue

npeaMeTa B HECKOJIBKUX
IUIOCKUX 3€pKajiax.
N3roToBUTH NEPUCKOT U C
€ro IMOMOIIBIO TPOBECTH
14 HaAOJIIOJEHUS

O6opynoBanwue st
JEMOHCTpALUi

6. YesnoBek u npupoaa (1u)

AnbTepHaTUBHbBIE
UCTOYHUKHU

sHepruu. Buasl
3IEKTPOCTAHIIHH.
Hayka u 6e3omacHOCTh
15 JIFO M.

KommnbsrorepHoe
o0opynoBaHue

16 3ammra MpoeKToB




KanengapHo-temaTnyeckoe JIaHUpPOBaHue 9 Kiace

Ne | Mata Tema ypoka Hcnonbn3oBanue IpUMeYaHue
/1 | IPOBEACHMUS o0opynoBaHuA
IInan | dakr eHTpa .
ecTeCTBEHHOHAYYHOIi
U TEXHOJIOTH4YeCKOoM
HaNpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBoanoe 3anstue. Llenu n Komnerorepnoe
3amauyn Kypca. TexHuka o0opynoBaHue
1 0€30MacCHOCTH.
2. Kunematuka (3 4)
CriocoOb1 onrcanus Ob6opynoBanue ams
MEXaHUYECKOTO IBHKEHUS JI€MOHCTpAIHii
OTHOCHUTEBHOCTD JABHKCHHS.
2 CrosxeHue IBUKEHUI.
Jlabopamopuvie pabomol: O6opynoBanwue s
«3yueHne IBMKEHUS CBOOOMHO | TaOOpaTOpPHBIX padboT
najaromniero tena», «Mzyuenue U yYEHHUUECKHUX
3 JIBHKCHHSI TEJIa TI0 OKPY)KHOCTHY | OIBITOB
Omnpenenenne CKOpoCTU O6opynoBanue aius
PaBHOMEPHOTO BMYKCHUS TIPU JIE€MOHCTpAIHi
UCIIONIb30BaHUU TPEHAXKepa
4 «OeroBast JOPOKKay.
3. Innamuxa (44)
Cuna Bonu, cuna yoexaenust unu | O6opynoBaHue st
cuia - pusudeckas BenuyuHa? JI€MOHCTpAIHi
JBwxenue tena nox nevcteuem | OO0opymoBaHue st
HECKOJIbKUX CHIT n1abopaTopHbIX paboT
U YYCHUYECKHIX
5 OTIBITOB
Jlabopamopnvie O6opynoBanue st
pabomvi: «VI3yueHune TpeHUs 1ab0opaTopHBIX padboT
CKOJIbYKEHUS» U YYEHHUUECKHX
6 OIIBITOB
JluHamuKa paBHOMEPHOTO Ob6opynoBanue amus
7 JIBUKEHHMSI 10 OKPY>KHOCTH JIEMOHCTpAIHH
ConHeyHas cucrema. ObopynoBanue st
OTKpBITHS HA KOHYHKE TIepa. JI€MOHCTpaIui
[TepBbIe HCKYCCTBEHHBIE
8 CIYTHUKU 3€MJIH.
4. Umnyabce. 3aK0H cOXpaHeHHs1 HMITYJIbca (249)
PeakTuBHOE IBIKEHUE B KomnbrotepHoe
9 IPHUPOJIC. obopymoBaHue
Paccienosanue JITII ¢ momompro | KomnerorepHoe
10 3aKOHA COXPaHEHUS UMITYJIbCa o0opynoBaHue
5. Cratuka (24)
Jlabopamopuas paboma: O6opynoBanue st
«OrmpeieneHue MeHTPOB Mace nabopaTopHBIX padboT
11 pa3IUYHBIX Ted (TPU CrIoco0a)» Y YUCHUUYECKHUX




OIIBITOB

IIpumeHeHue npocThIX Kommnsroreproe
MEXaHH3MOB B CTPOUTEIBCTBE: OT | 00OPYyI0OBaHHE

12 3eMJISTHKH JI0 HeOockpeOa

6. Mexannveckue Kojged0anusi 1 BOJIHbI (14)

Buibl MasTHUKOB M UX OO6opynoBanue ams
KoJIeOaHui JIEMOHCTpAITHi
KonebarenbHble cUCTEMBI B

13 MIPUPOJIE U TEXHHUKE

8. Onruka (14)

Jlabopamopnas paboma: ObopynoBanue st
«3mMepenune mokazaTens n1abopaTopHbIX paboT
IIPEJIOMJICHHUS CTEKIIa» U YYEHHUUECKHUX
Kak omnnuarorcs mokasarenu OTIBITOB

14 IIPEJIOMJICHHUS IBETHOT'O CTEKJIA

9. ®u3uka aToMa U ATOMHOrO0 Aapa (24)

Binsinue pagnoakTUBHBIX Komnerotepnoe
U3JIy4YEHUH Ha KUBBIC o0opynoBaHue
OpraHU3MBl. Kommnsroreproe
Crioco0b!I 3a1UTHl OT o0opyoBaHue

15 PaZOaKTUBHBIX U3ITy4YEHUI

16 3amuTa NpoeKTOB

TexHuueckue cpeacTa
oOyueHus

KomnsroTrep ¢ BbIX010M B MIHTEpHET, MyJIbTUME THIHBIN
IIPOEKTOP.

KommiekTs! yueOHo-1a00paTOpHOr0o 000py10BaHNE AT
MIPOBEJICHUS PAKTUYECKUX padoT.

Harnsaaueie nocodus

Tabmu1el, MaKeThI, TEHCTBYIONITNE MOJIENH, TICUaTHBIC U
WHTEPAKTUBHBIE TUIAKATHI IO U3y4a€MbIM TEMAM

UHTEPHET-
pecypcehl

[{udpoBbie 00pa3oBaTeIbLHBIC

PECYpCHI:

bubnuoreka — Bcé no npeamety «PU3uKay.
http://www.proshkolu.ru

Buneoomnsiter Ha ypokax. http://fizika-class,narod.ru

Enunas komnexius nudpoBbIx 00pa30oBaTeIBHBIX PECYPCOB.
http://school-collection.edu.ru

HuTepecHble MaTepualibl K ypokaM (PU3UKH MO TeMaM; HaTJIsITHbIC
nocobus k ypokam. http://class-fizika.narod.ru

[udpossie 0OpazoBaTenbHBIE pecypehl. hitp://www.openclass.ru

DiexTpoHHbIe yueOHuKH 10 dusuke. http://www.fizika.ru



http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

poYre
(mucku,
I
nocoous
U T.11.)

Cepus auckoB DVD: MynsTumennitHoe yaeOHOe ocodne
«Harnsanas gusuka»

Cepus auckoB DVD: CO0pHUK 1éMOHCTPAIITOHHBIX OIBITOB IS
cpeaneit obmeoOpa3zoBarenbHOM KO «IIIKOTBHBIN
¢usnueckuit sxciepuMenT / COBpeMEeHHBIM I'yMaHUTaPHBIH
yHupepcutet 2006

Cepus nuckoB DVD: «Ounukinoneaus aromay / ['ockapnopanus
«Pocatomy, 2012

Juck «Atom Ha ciyxx0e yenoBeky»/ ['ockaprnopanus «Pocatom,
2001




