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IHosicHuTeNLHAA 3aNIHUCKA

Pabouas mporpamma BHEYpOUHOU JAESTENBHOCTH 10 PU3UKE i 7 - 9 KIaccoB
COCTaBJICHA Ha OCHOBE MIPUMEPHOM MporpamMmel o ¢usuke 1 7 — 9 kiaccos (1o
penakiueit Kysnerosa A.A.), M.: «IIpocsemienue», 2017 u COOTBETCTBYET
- @®enepanpHoMy 3akoHy «O0 o0OpasoBanuu B Poccuiickoit ®enepanum» Ne273-
®d3 ot 29.12.2012 rona;

-OenepaibHOMY 00pa30BaTEIILHOMY CTaHAAPTY OCHOBHOI'O OOIIEro oOpa3oBaHUs,
YTBEPKJICHHOMY TIprKa3oM MuHuctepctBa oOpazoBanust U Hayku PO Nel897 or
17.12.2010 rona;
-IIpukazy MunucrepctBa obpazoBanusi u Hayku P® Nel577 or 31.12.2015 ™ O
BHECEHMM H3MEHEHUU B (eaepaibHbli 00pa3oBaTENbHBIA CTaHIAPT OCHOBHOIO
oOmiero oOpa3oBaHus, YTBEPKICHHBIN MpUKa3oM MHHHCTEpCTBA 00pa30BaHUS U
Hayku PO» Nel1897 ot 17.12.2010 romay»
-O0pa30BaTeNIbHOM TPOrpaMMe OCHOBHOT'O 00111ero 00pa3oBaHus;
-Yuebnomy miany OV;
- [IpumepHO# mporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHus Mo Gu3uke (0a30BbIi
YPOBEHb).

[Iporpamma paccuntana Ha 34 yaca — 1 yac B Hezento B 7 kiacce, 16 yacoB
— 1 gac B 2-¢ Hemenu B 8 kiacce, 16 yacoB — 1 yac B 2-¢ Henenn B 9 kjiacce.
Jannast pabouasi mporpaMMa BHEYPOUYHOU NEATENBHOCTH 1o (usuke 1t 7 — 9
KJIACCOB COCTaBJ€HA C YYE€TOM METOJMYECKMX PEKOMEHJAUUW IO CO3[JaHUI0 U
(YHKIMOHUPOBAHUIO B 001I€00pa30BaTEIbHBIX OPraHU3alUAX, PACIOIOKEHHBIX B
CEJIbCKOM MECTHOCTH W MaJlbIX Tropojax, IEHTPOB 0Opa3oBaHUS E€CTECTBEHHO-
HAy4YHOW M TEXHOJIOTMYHOW HampaBieHHocTel («Touka pocrta») (yTBEp>KIEHBI
pacnopspkeHrneM  MwuHuctepcTBa npocsewieHuss Poccuiickoin  Penepanuu  OT
12.01.2021 r. Ne P-6) wu nmpemycMarpuBaeT MPOBEACHHUE 3aHATHH ¢
UCIIOJIb30BaHUEM 000pyI0BaHus 1eHTpa « Touka poctay.

AKTyaJabHOCTb JaHHOM MPOrpaMMbl OOYCIIOBJIEHA €€ METO0JIOTUYECKON
3HaYUMOCTBIO - Pa3BUTHE Y IIKOJIbHUKOB MOTHBALMH K U3yYEHUIO (PU3HUKH.
Kypc nmeert ecTeCTBEHHOHAYUYHYIO HAIIPaBICHHOCTh OOILEKYIBTYPHOTO YPOBHS.
dusuka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUECTBE
y4e0OHOro MpeMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIa/ B CUCTEMY 3HAHUN
00 okpy»xaroieM Mupe. OHa pacKpbIBaeT poJib HAYKH B 9KOHOMHUYECKOM U
KYJIBTYPHOM Pa3BUTHH 0OIIECTBA, CIIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOT'0 HAYYHOI'O MUPOBO33PEHUS

®I'OC HOBOro NoKoyeHUs1 TpeOyeT NCII0JIb30BAHUS B 00pa30BaTEIIbHOM
IIpoLIECCEe METOAO0B U IPUEMOB IIPOCKTHO-UCCIIEA0BATEIBCKON IEATEIbHOCTH.
Bxirouenue MeTo1a NpoeKTOB B OpraHu3aliio BHEYPOUHOU EATEIbHOCTH JAeT
MHOTO IPEUMYLIECTB U MOJIOKUTENIBHBIX pe3yiabTaToB. IIpoekTHas
JEATEIbHOCTD 1a€T BO3MOXHOCTh MHTETPUPOBATh TEOPETUUECKUE 3HAHUS U
NPAaKTUYECKUE HABbIKU, MPUOOPETATh HABBIKM B3aUMOAEUCTBU B rpynie. s
YUEHHUKA MPOEKT- 3TO BO3MOKHOCTh TBOPUECKH PACKPBITHCS, POSIBUTH Ce0s
WHAMBHUIYAJIbHO WU B KOJUIeKTHBE. [IpoekT 1aeT 00yyaroniumcst ONbIT MOUCKa



uHbOpMaIK, MPAKTUIECKOTO MPUMEHEHHUsI 00yUeHUs, CAMOPA3BUTHS,
caMOpeaJIn3alliy U CaMOaHaIn3a CBOEH JAESITeIbHOCTU. 3HaHUS, YMEHUS U
YHHUBEpCaJIbHbIC yUEOHbIE NIEUCTBUSA, HEOOXOAUMBIE AJIs1 OpraHU3aI|U
MPOEKTHO-UCCIIE0BATENbCKON ASSITEIbHOCTH B IIIKOJIE, B OyAyIIIEeM CTaHyT
OCHOBOH JJI1 OpraHU3alMy HayYHO-UCCIIEI0BATENbCKOM ACSITEIBHOCTU B
BBICIIIUX U CPEIHUX MPO(PECCHOHATBHBIX YUEOHBIX 3aBEICHUSIX, TO3BOJISAIOT
CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha PBIHKE TPYy/a U B JII000# cdepe
poecCHOHANTEHOM NESITEIIEHOCTH.

Heo0xoaumbIM yCIOBHEM peaanu3alii JAHHOM MPOTrpaMMBbI SIBISIETCS
CTPEMJIEHHE PA3BUTh Y O0YUaIOLIUXCS YMEHUE CAMOCTOSTEIBHO padoTaTh,
NKT-koMIeTeH1INH, a TAaKKEe COBEPILICHCTBOBATh HABBIKM OTCTAaUBAHUS
COOCTBEHHO! MO3ULIUU IO ONPEACICHHOMY BOIPOCY.

esun kypca:
® 3HAKOMCTBO YYalllUXCs C BXKHEHIIMMHU METOJaMU IPUMEHEHUS
(¢u3nyecKux 3HaHUM Ha MPAKTHUKE;
¢ (GOopMUPOBAHUE 1IEIOCTHON €CTECTBEHHOHAYYHON KapTUHbBI MUpa YUallluXCsl.
3agaum Kypca:
® pa3BUTHE [TI03HABATEIILHOIO UHTEPECA, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CHOCOOHOCTEN ydaluxcs B MPOLIECCE CaMOCTOSITEILHOTO IPUOOPETEHUS
3HAHUU C UCIIOIb30BAaHUEM Pa3IMUHbIX UCTOYHUKOB UH(POPMAIIHH;
® [OBBIIICHHE UH()OPMAITMOHHOW, KOMMYHUKATUBHOU, IKOJIOTHYECKOM
KYJbTYPBI, OIbITA CAMOCTOSITEIbHON IEATEITbHOCTH;
® COBEpIICHCTBOBAaHME YMEHHI U HaBBIKOB B XOJI€ BBIIIOJIHEHUS IPOIPAMMBI
Kypca (BBIIOJIHEHHE Ta0OPAaTOPHBIX padOT, U3yyeHus, 0TOopa u
CUCTEMaTHU3alNH HH(OpMAIK, TOArOTOBKA pedepaTa, IPE3eHTALNN);
e OBJAJICHHE YYAIMMHCS 3HAHUSIMUA O COBPEMEHHOM HayYHOU KapTHHE MHUPA,
O IIMPOKUX BO3MOKHOCTSAX MPUMEHEHUS (PU3NYECKUX 3aKOHOB;
® BOCHHUTAHMS HABBIKOB COTPYAHHUYECTBA B MPOILIECCE COBMECTHOM pabOThI;
OCO3HAaHHBIN BEIOOP TPOPHUILHOTO 00YUEHHUS.

Onucanue Mecta y4e0OHOro npeaMera B y4eOHOM IJIaHe

B yue6nOM mmane MOV «Kpacnoapmetickass OOIll» Ha BHEYpOUHYIO
NeATeIIbHOCTRIIO pu3KKe B 7-9 X Ki1accax BBIICIICHO 2 Yaca B HEJEIIO.

CornacHo KajeHaapHOTOo rpaduka, MpeaycMOTpeHo 34 yueOHbIX HEJICH.
Cpok peanuzaiuu nporpamMmmsl — 1 ro.

Hanpasiienue BHEYpOUHOH A€ATEIbHOCTU-00IEMHTEIUIEKTYaIbHOE.



IInanupyemblie pe3yibTaThbl 0CBOEHUSI IPOrPaMMbl BHEYPOUYHOI
NeSITeJIbHOCTHU

Peanuzarus mporpaMmmbl CIOCOOCTBYET TOCTHKEHUIO CIEAYIONINX Pe3yJbTaTOB:
JInyHOCTHBIE:

B cdhepe TuUHOCTHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUM yUAIIUXCS:

* y4eOHO-TTI03HaBaTENIbHbIN HHTEPEC K HOBOMY Y4eOHOMY MaTepuaiy u crocodam
pEIICHUSI HOBOM 33/1a4H;

* OpHUEHTAIUs Ha MOHUMAaHUE IPUYUH YCIieXa BO BHEYUEOHOI e TEIbHOCTH, B TOM
YUCIIE HA CAMOAHAIIA3 U CAMOKOHTPOJIb PE3yJIbTaTa, HA aHAIU3 COOTBETCTBUS
pE3yNbTaTOB TPEOOBAHUAM KOHKPETHOM 3a7auH;

* CIIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIIECITHOCTH BHEYYEOHOI
NEATEIbHOCTH;

Obyuarowuiics noayyum 603MOoHCHOCHb 051 POPMUPOBAHUSL:

* BHyTPEHHEN NO3ULINH KOJBbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOLIEHUS K
IIKOJIE, MOHUMAaHUsI HEOOXOAMMOCTH YUYEHHSI, BBIPAXKEHHOTO B MPE00IIaJlaHun
y4eOHO-T103HABATEIIbHBIX MOTHBOB;

* BBIP@XEHHOM YCTONYMBOW yueOHO-I03HABATEILHOM MOTUBALIUY YUYEHHS;

* YCTOMYHMBOr0 Y4€OHO-ITO3HABATEILHOIO MHTEPECA K HOBBIM O0LIMM crioco0am
peleHus 3aaad.

MeranpeameTHbie:

B ciepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUN yUalIUXCS:

* IUIAHUPOBATh CBOM JICMCTBUS B COOTBETCTBUU C IMOCTABICHHOM 3a/1a4€il U
YCIIOBUSIMH €€ peaju3allii, B TOM YKCJIe BO BHYyTPEHHEM IJIaHE;

* YUUTHIBATh YCTAHOBJICHHBIE IIPAaBUJIa B INIAHUPOBAHUU U KOHTPOJIE CIIOC00a
pelIeHus;

* OCYILECTBJISITh UTOTOBBIM U MOIIArOBBIA KOHTPOJIb IO PE3YJIBTATY;

* OLIEHUBATH NPABUJIBHOCTH BBIIIOJHEHUS JEHCTBUS Ha YPOBHE aJIEKBATHOM
PETPOCTIEKTUBHON OLIEHKH COOTBETCTBUS PE3y/IbTATOB TPEOOBAHUAM JaHHOM
3aJ]a4M ¥ 3aJaYHOH 00J1aCTH;

* aJICKBaTHO BOCITPUHUMATh MPEJIOKEHUS U OLICHKY YUUTENIEH, TOBaApHUILEH,
pOAUTENEH U IPYTUX JIOJICH;

* pa3auyaTh Crioco0 U pe3ynbTaT ACHCTBHUS.

Obyuarowuiics noayuum 603MOICHOCNb HAYUUMCA:

* B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC yUueOHbIE 3a/1a4H;

* IPOSIBIISATH MO3HABATENbHYIO MHULIMATUBY B y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIBHO aJIEKBATHO OLIEHUBATH MMPABUJILHOCTh BBINOJHEHUS AEHCTBUS U
BHOCHUTb HEOOXO0/IMMbIE KOPPEKTUBBI B UCIIOJTHEHHE KaK MO X0y €T0 peanu3alui,
TaK ¥ B KOHIIE IEUCTBHUSI.

B cdepe no3HaBaTeIbHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUNA yUaIIUXCA:

* OCYILECTBIIATH MOUCK HEOOXOUMOI MHGOPMALIMH JIJISl BBITIOJHEHUS BHEYYEOHBIX
3aJlaHui C UCIIOJIb30BAaHUEM YUYE€OHOM JIUTEPATypPhl U B OTKPHITOM
MH(OPMAIMOHHOM MPOCTPAHCTBE, SHUUKIONEANH, CIIPABOYHUKOB (BKJIIOYAS
AIIEKTPOHHBIE, IU(PPOBHIE), KOHTPOIUPYEMOM MPOCTPAHCTBE



WHurtepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCaIMIO) BEIOOPOYHOI HH(GOPMAILIUKA 00 OKPYKAIOIIEM
MUpe 1 0 ce0e caMOM, B TOM YHUCIIe C TOMOIIbI0 HHCTpyMeHToB UKT;

* CTPOUTH COOOIIIEHHUSI, MPOCKTHI B YCTHON U MUCbMEHHOU (popme;

* MPOBOANTH CPABHEHHE U KJIACCU(PHUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;

* YyCTaHABIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBS3U B U3Y4a€MOM KPYTeE SIBJICHUI;

* CTPOUTH PACCYKICHUS B (POpME CBS3HM MPOCTHIX CYKIEHUN 00 00BEKTE, €T0
CTPOEHUH, CBOMCTBAX U CBA3AX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMBCA.!

* OCYIIECTBIIATH PACIIMPESHHBIN MOUCK HHPOPMAIIUH C UCTIOJIb30BAaHUEM PECYPCOB
oubnuoTtek u cetu MHTEpHET;

* 3aIIUCHIBATh, PUKCUPOBATH MHGOPMALIHIO 00 OKPYKAIOIIUX SIBICHUSIX C
noMouIsr0 HHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJIBLHO CTPOUTH COOOIIEHHUS B YCTHOUM U MUCbMEHHOMU (hopMe;
* OCYIIECTBIIATH BbIOOp Hambosee 3PGEeKTUBHBIX CIOCOOOB pelIeHUs 3a1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTHYECKOE PACCYKJICHHE, BKIIFOUAIOLIEE YCTAHOBIECHNUE PUYNHHO-
CJICICTBEHHBIX CBSI3EH;

* MOT'YT BBIMTH Ha TEOPETUYECKUN YPOBEHB PEIICHUS 33/1a4: PELIEHUE 10
OMpEICICHHOMY TUTaHy, BJIaJICHUE OCHOBHBIMU IPUEMaMU PEIICHUS, OCO3HAHUS
JEATEIIbHOCTH 110 PEIICHUIO 3a]a4H.

B cihepe KOMMyHMKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUI yUaAIINXCA:

* aJICKBAaTHO MCMOJIb30BATh KOMMYHUKATUBHbIE, ITPEXKE BCETO - PEUEBbIE,
CpEeIICTBA JUIsl pEIICHUS Pa3IMYHBIX KOMMYHUKATUBHBIX 337124, CTPOUTD
MOHOJIOTUYECKOE COOOIICHHE, BIAJIETh TUAJIOTUYECKON (OpMON KOMMYHHUKAIIUH,
MCIIOJIb3YS, B TOM umcie cpeacrsa 1 uHCTpymeHTsl UKT u qucrtaHiimonHoro
OOIICHMS,

* IONYCKAaTh BO3MOKHOCTh CYIIIECTBOBAHUS Y JIIOJICH Pa3IMYHbIX TOUEK 3PEHHUSI, B
TOM YHCIIE HE COBIAJIAIONINX C €T0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TIO3UIUIO
napTHepa B OOIIEHUH U B3aUMOJICHCTBUMY;

* YYUTBIBaTh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAITUHU PA3JIMYHBIX MTO3UIIAN
B COTPYIHUYECTBE;

* popMynHpoBaTH COOCTBEHHOE MHEHHUE U TIO3UITHUIO;

* JIOTOBApPUBATHCS U MPUXOJIUTH K O0IIIEMY PEIICHUIO B COBMECTHOM JIESITEIHLHOCTH,
B TOM YHCJI€ B CUTyallUl CTOJKHOBEHUS UHTEPECOB;

Obyuarowuiics noyyum 603MO*CHOCHb HAYUUMbCA.!

* YYUTBIBATh U KOOPJUHUPOBATH B COTPYAHUYECTBE OTJIMYHBIC OT COOCTBEHHOM
MO3ULMAH IPYTUX JTHOJIEH;

* YYUTHIBATh Pa3HbIC MHEHUS U UHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO
MTO3UIIHIO;

* IOHUMATh OTHOCUTEIILHOCTh MHEHUH U MOJX0/I0B K PEIICHUIO MPOOIEMBI;

* ApTyMEHTHPOBATH CBOIO MO3ZUITUIO U KOOPAUHUPOBATH €€ C TTO3ULIUSAMU
MapTHEPOB B COTPYHUUECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM
JEATEIIbHOCTH;



* 33/1aBaTh BOTPOCKI, HEOOXOAUMBIE JJIsl OPTaHU3AIMH COOCTBEHHOM NEITEIIEHOCTH
¥ COTPYIHHYECTBA C MTAPTHEPOM;

* OCYIIECTBIJIATH B3aMMHBIH KOHTPOJb M OKa3bIBATh B COTPYAHHUECTBE
HEOOXOMMYIO B3aMOITOMOIIIb.

IIpeamerHsbie:

- OPUCHTUPOBATHCS B SIBICHUAX U 00BbEKTaX OKPYIKAIOIIETO MUPA, 3HATH TPAHUIIBI
UX IPUMEHUMOCTH;

- IOHUMATh OTpeIeIICHUsT GU3NUECKUX BETUIHH U IIOMHUTH OIIPEISIISIIOIIIE
bhopMmyIIbL;

- IOHUMATh KaKUM (PU3UICCKUM TTPUHITUTIAM U 3aKOHAM TTOUYMHSIOTCS T€ WU
WHBIC OOBEKTHI U SIBJICHUS TIPUPOIBL;

- 3HAHUE MOJICJIN MOWCKa PEIIeHUH I 3a/1a4 0 (PU3UKE;

- 3HaTh TEOPETUUYECKNE OCHOBBI MAaTEMATHKHU.

- IpUMEYaTh MOJIETU SIBJICHUHN 1 00BEKTOB OKPYKAIOLIEro MUPAa;

- aHAJIM3UPOBATH YCIIOBUE 33]1a4H;

- mepeopMyIUPOBaTh M MOJEIHPOBATH, 3aMECHITH UCXOAHYIO 3a7a4y APYTOH;

- COCTaBJISATH TUTAH PEIICHMS;

- BBIJIBUTATH M MPOBEPATH NP IaracMple TS PEIICHUSI TUTIOTE3bI;

- BJIAJICTh OCHOBHBIMU YMCTBEHHBIMH OIEPAITUSIMHU, COCTABIISIFOIITIMH TTOUCK
pelieHus 3aa4u.

Conep:xanue nporpaMMbl BHEYPOUHOH J€ATEJILHOCTH

7 kaacce

BBenenne. Brognoe 3anstue. Llenu u 3amaun kypca. TexHruka 6€301aCHOCTH.
PoJab 3xkcniepuMeHTa B :KM3HHU YeJI0BEKa.

Teopus: VI3ydnTh OCHOBBI TEOPUH MOTPEMIHOCTEN. [OrpenmtHOCTH NPAMBIX U
KOCBEHHBIX U3MEPEHUI, MAaKCUMaJbHAas MOTPEIIHOCTh KOCBEHHBIX U3MEPECHUM,
y4eT MOTPeITHOCTeN u3MepeHuit mpu noctpoenuu rpadukos. [Ipencrabnenue
pe3yNbTaTOB U3MEpeHUil B (hopme TabauIl U rpauKoB.

Ipaxmuxa: OCHOBBI TECOPUH TOTPEITHOCTEH MPUMEHSTH P BBITOJHEHUN
IKCIIEPUMEHTATBHBIX 33/1a4, MPAKTUICCKUX PaboT. (¢ HCMOJIb30BaAHHEM
odopynoBanus «Touka pocra»)

Xapakmepucmuka OCHOBHBIX 8UO08 OesIMENIbHOCTIL.

[TpuBoAUTH MPUMEPHI 0OHEKTOB U3YUCHUS GU3UKH ((HU3HUECKUE SIBJICHUS,
¢duznyeckoe TeJo, BEIEeCTBO, pusndeckoe nose). Habmonare n aHanu3upoBaTh
busndeckue sBaeHus (GUKCUPOBATh U3MEHEHHS CBOMCTB 00BEKTOB, CPAaBHUBATH
ux 1 0000m1ath). [lo3HAKOMUTBCS C 3KCTIEpUMEHTAIBHBIM METO/I0M HCCIIEA0BaHNUS
npupoibl. COopka npubOpOB U KOHCTPYKIUH. Vcrionb3oBaHue U3MEPUTEIbHBIX
npuOOpoB. BrinoaHeHne 1a00paTOPHBIX U MPAKTHYECKUX padboT. Jlnarnoctuka u
yCTpaHEHHUE HEeHUCITpaBHOCTEH

HpI/IGOpOB. BBICTpaI/IBaHI/Ie I'ImioTe3 Ha OCHOBAHNH MMCIOIINXCA JaHHBIX.

MexaHuka.



Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE JABMKeHHe. [ paduueckoe
IpeJICTaBICHUE ABI)KEHUS. Perienne rpadpuueckux 3ajad, pacueT IMyTH U CpeIHen
CKOPOCTH HEpaBHOMEPHOTO ABMKEeHUs. [IoHATHE HHEPLIMU U MTHEPTHOCTH.
[lenTpobexHas cuia. [lpuMeHenue naHHbIX GU3NYECKUX MTOHATHI B
KU3HEIEATEIIBHOCTH YesloBeka. Cuia ynpyrocty, CHila TpEHUS.

Ilpakmuka: ViccnenoBanve 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIICH B
NpYy>KUHE, OT CTeneHu Aedopmaiuu npyxusl. Onpeaenenue koddduieHTa
TPEeHHS Ha TpuOOMeTpe. (€ MCIoJab30BaHueM 00opyaoBaHusi «Touka pocTa»)

HCCHCI{OB&HI/IC 3aBHUCUMOCTHU CUJIbI TPCHUSA OT CHUJIbI HOPMAJIbHOI'O IaBJICHMUS.
Xapakmepucmuka OCHOBHbBIX BUO0E OCsIMENbHOCIU.

Ananu3 Tabnuil, rpadukoB, cxeM. [Touck o0bsICHEHUS HAOII0JaeMbIM COOBITHSIM.
OmnpeneneHue CBOMCTB TPUOOPOB MO YepTexkaM U MOJAEISAM. AHaIU3
BO3ZHHKAIOIIMX MPOOJIEMHBIX cuTyaluil. M1300paxaTh cUCTEMY KOOpPMHAT,
BbIOMpATh TEJIO OTCUETA U CBA3BIBATH €0 C CUCTEMOM KOOpAnHAaT. Mcnonb3oBaTh
CUCTEMY KOOPAMHAT JJIs U3YUYEHHUS MPSIMOJIMHENHOrO ABM>KeHUs Tena. COopka
npuOOpOB M KOHCTPYKUMNA. Vcronb30BaHne U3MEPUTETbHBIX PUOOPOB.
BrinonHenne 1abopaTopHbIX U NPAKTUUECKUX padoT (€ MCMOIb30BAHUEM
odopynoBanus «Touka pocra»). JlnarHocTuka U yCTpaHEHHUE HEUCIIPABHOCTEN
npuOopoB. BeicTpanBaHue runore3 Ha OCHOBaHUU UMEIOIINXCS TaHHBIX.
KoHcTpynpoBanue u MoenupoBanye. BollmoaHeHue 3aaHuil o
YCOBEPILIEHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OMBITOB.
PazpaboTka u mpoBepKa METOJIUKHU SKCIEPUMEHTaIbHON paboThl. PaboTa B MaibIx
rpynnax. AHaJIM3UPYIOT, BEBIOMPAIOT 1 00OCHOBBIBAIOT CBOE PELIECHUE, IEUCTBUS.
[IpencraBiieHne pe3ynbTaTOB NAPHOM, TPYIIIOBOM JAEATEIBHOCTU. Y YaCTHE B
JIMAJIore B COOTBETCTBHM C IPABUIIAMU PEYEBOTO ITOBEICHUS.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3akoH [lackans, ruapocTaTHUECKOE TaBJICHHE,
COOOIIAOIIMECS COCYIbI, TUAPABINYCCKUE MAIITHHBI.

Ilpaxmuxa. 3a0auu: BHITAJIKUBAIOIIAS CUJIA B PA3JIMUHBIX CUCTEMAaX; MPUOOPHI B
3a/1a4ax (COOOIIaroNuecs COCYy/ Ibl, THAPABINYCCKUE MAITUHBI, phIYaru, OJJOKH).
DKcniepuMeHTaIbHbIC 3aJaHuUs:

1)u3mepeHnue cuiabsl Apxumena,

2) U3MEpEeHNEe MOMEHTA CUJIbI, ICUCTBYIOIIETO Ha phIYar,

3)u3MepeHNepadOThI CUJIBI YIIPYTOCTH MPH MOABEME IPy3a ¢ TOMOIIBIO
MOJABMYKHOTO MJTM HETIOJBUXKHOTO OJI0KA.(C UCIOJIb30BaHHEM 000py10BaAHUS
«Touxka pocrta)

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesSMEIbHOCTIIL:

Amnanu3 tabmuil, rpadukoB, cxem. [lonck oObsCHEHUS HAOTIOJAEMBIM COOBITHSIM.
Co6opxa npubopoB U KOHCTPYKIUH. Mcronb30Banne N3MEpUTEIHHBIX TPHOOPOB.
BrimonHeHne 1a60paTOPHBIX U MPAKTUIECKUX padoT. JlnarHocTuka U yCTpaHeHHe
HEUCITpaBHOCTEH MpruOOpoB. BricTpanBaHue rUIOTE3 HA OCHOBAHUH UMEIOIITIXCS



nauHbeiX. KoHCTpyHpoBanue u MoaenupoBanue. Pabora B MajbIx Tpymmax.
AHaJIM3UPYIOT, BBIOUPAIOT U 00OCHOBBIBAIOT CBOC PEIICHUE, ICHUCTBHUS.
[IpencraBienue pe3ynbTaToB MAPHOM, TPYNIIOBOM nesreabHocTh. [loaroToBka
COOOIICHHI U TOKJIAJ0B. YYacTHe B IUAJIOTE€ B COOTBETCTBUU C MIPABUIIAMHU
pEYEBOro MOBEICHHUS.

CraTruka.

Teopus: biok. Peruar. PaBHOBecHe TBEpABIX TEJI. Y CJIOBUS paBHOBecHs. MOMEHT
cuibl. [IpaBuno momenToB. LleHTp TsxecTu. MccnenoBanue pa3mmyHbIX
MexaHudeckux cucteM. KomOuHMpoBaHHBIE 3a7a41, UCTIONIb3Ysl YCIOBUS
PaBHOBECHSL.

Ilpaxmuxa: VI3roToBrenne paboTaromeil cucTeMbl OJI0KOB.
Xapaxmepucmuka 0CHOBHbIX U008 OeAMENbHOCTIU.

Ananu3 Tabnuil, rpadukoB, cxeM. [louck o0bsiCHEHUST HAOII0JaEMbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB IO YEPTEKAM U MOJACISIM. AHAU3
BO3ZHMKAIOIIUX MPOOJIEMHBIX cuTyaruil. Habmonate geicTBue npocThix
MexaHu3MOB. [103HaKOMUTHCS ¢ GU3HUECKON MOJCIBbIO «a0COIOTHO TBEPI0E
Tesoy». Pemath 3a71aun Ha MpUMEHEHKE yCIIOBUsI(ITPaBUIia) paBHOBECHS pblyara.
[TpumensTh ycioBue (IIpaBuiio) paBHOBECHSI phluara Jijisi O0bICHEHUS IEHCTBUS
Pa3IMYHBIX UHCTPYMEHTOB, UCIIOJIb3YEeMbIX B TEXHUKE U B ObITY. COOpKa
puOOPOB U KOHCTPYKIUU. Mcrionbp30BaHNEe N3MEPUTEIBHBIX TPUOOPOB.
Brinonnenue 1a60paTOPHBIX U MPAKTHYECKUX paboT. JluarHoctuka u

YCTpaHEHHE HEHUCIIPAaBHOCTEN MpruOOpoB. BrIcTparBaHuE TUIIOTE3 HA OCHOBAHUU
UMEIINXCS AaHHbIX. KoHCTpynpoBaHue u MoennpoBanue. BeinosiHeHne
3aJlaHui IO YCOBEPILIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB
onbITOB. Pa3paboTka u nmpoBepka METOAUKHU 3KCIIEPUMEHTAIBHON pabOThI.

PaboTta B ManbIX rpynnax. AHaIU3UPYIOT, BBIOUPAIOT 1 00OCHOBBIBAIOT CBOE
pemenue, nercteus. llpeacraBnenne pe3yabTaToB NapHOW, TPYIIIOBOM
nesarenbHocTh. [loaroroBka coodenuit u qokaaa0B. OCyIIECTBISIOT
CaMOOLIEHKY, B3aUMOOLICHKY JESATEIBHOCTH. Y YaCTHE B INAJIOTe B COOTBETCTBUHU C
IpaBUJIaMH PEYEBOI0 MOBEACHUS.

8 ki1ace
TennoBble ABJICHUA.

TemmoBoe pacmmpenue Tei. [Iporeccs miaBineHus 1 OTBEPACBAHMS, HCIIAPSHUS U
KoHJIeHcaruu. Teronepenayda. BiaxxHocTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabnrogeHnue TassHus Jibjia B BOJIC.

2. CKOpOCTH MCTIApCHUSI Pa3TUIHBIX JKHJIKOCTEH.

3. TeroBsie qBUTATENN OYIYIIETO.

JlabopamopHwvie pabomuwi (¢ ncnoJib30BaHueM odopyaoBanns «Touka

pocrtay): 1. VI3MeHeHus AIHHBI Tejla IPH HarpeBaHUU U oxXJaxacHun. 2. OTIuBKa
napaduHoBoro coyijatuka. 3. Habmoaenue 3a miasnenueM jpaa 4. OT yero



3aBUCUT CKOPOCTh UCTIApEeHMS KUIKoCcTH? 5. HabmroaeHne TeraonpoBOAHOCTH
BOJIBI U BO3/yXa.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesAMENbHOCMIU.

CamocTrosTenbHO (HOpMYIUPYIOT MO3HABATEIBHYIO 33]]a4y. Y MEIOT C TOMOIIbIO
BOIPOCOB JOOBIBATh HEJOCTAIOINIYI0 HHpOopMaluio. Mcronb3oBanue
U3MEpPUTENBHBIX TPUOOPOB. BhinoaHeHNE Ta00paTOPHBIX U MPAKTUYECKUX PaOOT.
JlmarHoctuka v ycTpaHeHUe HEUCIPaBHOCTEH MpuOopoB. BeicTpanBaHue rumnores
Ha OCHOBAHMM MMEIOIIUXCS TaHHBIX. KOHCTpynpoBaHUe U MOJEIMPOBaHUE.

BrlmonHeHre 3aaHuii 10 yCOBEPIIEHCTBOBaHUIO MPUOOPOB. Pa3paboTka HOBBIX
BAapUAHTOB OMNbBITOB. Pa3paboTKa 1 MpoBepKa METOAUKH SKCIIEPUMEHTAIIbHOMN
paboTel. PaboTa B MamnbIX rpynnax. AHaIU3UPYIOT, BHIOMPAIOT 1 00OCHOBBIBAIOT
CBOC pelueHue, nerctsus. [Ipencrasienne pe3ysbTaToB IapHOM, IPYIIIOBON
NEATEIIBHOCTH. Y4YacTUE B JUAJIOTe B COOTBETCTBUM C IPABUIAMU PEYEBOIO

ITIOBCACHMUA.
3JICKTpI/IquKI/Ie ABJICHHUA.

Muxkpomup. Mozaenu atoma, cymiectBoBasiue 10 Hadana X1 X. Ucropus
OTKPBITHS U ICUCTBUS raJlbBAHUYECKOTO 3JIeMeHTa. MicTopus co3nanus
anekTpodopHoit MamuHbl. OnbIT BosbTa. DIeKTpUYecKuil TOK B JIEKTPOIUTAX.

Hemoncmpayuu: (¢ AcmoJb30BaHHeM odopyroBanns «Touka pocray)

1. Mogaenu atoMoB. 2. ['aibBaHIYECKHE 3JIEMEHTHI. 3. DIeKTpodopHOA
Maiusbl. 4. OnbiTel BosibTa 1 ["anbBanm.
JlabopamopHwvie pabomui:

1. Co3nanue raibBaHUYECKUX DJIEMEHTOB U3 TIOJIPYYHBIX CPECTB.

2. DNEKTPUUECKHUN TOK B KUAKOCTAX CO3/IaHUS «30JI0TOTO KIFOUHKA) .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIEATEIIBHOCTH:

VYrpaBnsitoT cBOel MO3HABATEILHON U yU4eOHOM JIeATeTbHOCTHIO TOCPEICTBOM
IIOCTAHOBKHU LIEJIEH, TUITAHUPOBAHUSA, KOHTPOJIS, KOPPEKLIMU CBOUX JIEUCTBUM U
OIICHKH YCTICIIHOCTH YCBOeHUsI. CpaBHUBAIOT CIIOCO0 U PE3yIbTaT CBOUX
JEUCTBUI ¢ 00pa3LoM - JTUCTOM COMPOBOXKAeHUSI. OOHAPYKMBAIOT OTKJIOHEHHUS.
OO01yMBIBAIOT MPUYUHBI OTKIOHEHUNH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VIconb30BaHue H3MEPUTENIBHBIX TPUOOPOB. BrinonHeHue
71a00paTOPHBIX U MPAKTUYECKUX Pa0OT. J[MarHOCTHKA U yCTpaHEHUE
HEUCITPaBHOCTEH MpruOOpOB. BricTpanBaHKe rUNOTE3 HA OCHOBAHUN MMEIOIIUXCS
naHHbIX. KOHCTpyHpoBaHWe U MOJICTTUPOBAHME.

3JICKTp0Mal"HI/ITHI)le ABJICHUAA.

MarnuTHoe moJie B BeecTBe. MarauTHas aHoManus. MarauTHsie Oypu.
Pa3HOBHIHOCTH 3JIEKTPOU3MEPUTEILHBIX MPUOOPOB. Pa3HOBUIHOCTH
AJIEKTPOJBUTATENIEN.

Hemoncmpayuu (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocra):
1. HarnsimHOCTh OBEACHMS BEIIECTB B MATHUTHOM IOJIE.



2. [Ipe3eHTanin OMarHuTHOM T0Jie 3eMJIM U O MarHUTHBIX OYpsiX.

3. JleMoHcTpanus pa3HOBUIHOCTEN AJIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEN AJIEKTPOIBUTATENIEH.

Jlabopamopnwvie pabomsi: 1. ViccnenoBanue pa3inuyHbIX 3JIEKTPOU3MEPUTEIIBHBIX
npruOOpOB.

Xapakmepucmuka OCHOBHbBIX BUO0E OEsIMENbHOCIU.

YrpaBisioT cBoel M03HABATEILHON U YU4EOHOU NeATEILHOCTHIO TTIOCPEICTBOM
ITIOCTAHOBKH LIEJIEH, INTAHUPOBAHMS, KOHTPOJISI, KOPPEKLIUHA CBOUX JIEVCTBUN U
OLICHKH YCIIEIIHOCTH YCBOEHHUsI. CpaBHUBAIOT CIIOCO0O U PE3ybTaT CBOUX
JEHCTBUM ¢ 00pa3LOM - TUCTOM CONPOBOXKACHUsI. OOHApyKUBAIOT OTKJIOHEHUS.
OO1yMBIBaIOT IPUUMHBI OTKIOHEHUH. OCyIIECTBISAIOT CAMOKOHTPOIb U
B3aUMOKOHTPOJIb.

OnTuyeckue siBJEHHUS.

W cTouHUKM CBETA: TEIUIOBBIC, TIOMUHECIIEHTHBIC, HICKYCCTBEHHBIE. MI3roToBNICHUE
KaMmephl - 00CKypa U UCCIeA0BaHNE U300PaKEHUS C TTIOMOIIBIO MOJIEIH.
MHorokpaTHoe H300pakeHue MpeaMeTa B HECKOJIbKUX IUIOCKUX 3epKajiax.
M3roToBUTH MEPHUCKOII U C €r0 ITOMOIIBIO MPoBecTH HabmoaeHus. [IpakTrdeckoe
HCIOJIb30BaHNE BOTHYTHIX 3€pKaJl. 3pUTEIbHBIC MILTIO3UH, TOPOKIAEMbIC

IMPCIOMJICHHUCM CBCTaA. MHpa)KI/I Pa3BuTHe BOJIOKOHHOM ONTHUKU. VIcTionb30BaHue
3aKOHOB CB€TAa B TCXHUKC.

Hemoncmpayuu(c ucnosib3oBanueM odopynopanus «Touka pocray)

1. Pa3nuuHbIe HICTOYHUKHU CBETA.

2. N3o0OpakeHune nmpeamMeTa B HECKOIBKUXIUIOCKUX 3epKaJiax.

3. N3o0paxeHue B BOTHYTHIX 3epKaJiax.

4. Vicnonb30BaHNE BOJTOKOHHOM ONTHKHU.

5. YcrpoiicTBo poToanmapatoB, KHHOMPOEKTOPOB, KaJIEHTIOCKOIIOB.
Jlabopamophwvie pabomui: 1. I3roToBieHue kamepsl - 00CKypa 1 UCCIEA0BaHUE
M300paKeHusl C MOMOIIBIO MojeNH. 2. [TpakTruueckoe MpUMEHEHHE TUIOCKUX
3epkad. 3. [IpakTudeckoe UCroap30BaHuE BOTHYTHIX 3epkai. 4. 3rorosieHue
MepUcKomna U HaOJIIOJEHUS C TIOMOIIBIO MOJICIIH.

Xapakmepucmuka OCHOBHbBIX U008 OesIMENTbHOCHIU:

VYpapisitoT CBO€H Mo3HABATEILHON U YyUeOHOM JeATeIbHOCThIO TOCPEACTBOM
IIOCTAHOBKH 1I€JIEH, INTAHUPOBAHUS, KOHTPOJIsI, KOPPEKIMU CBOUX JACHCTBUU U
OLICHKH YCTICIIHOCTH YCBOEHUA. BBIIENSIOT 1 POPMYyIHUPYIOT NO3HABATEIBHYIO
1eb. BRIIENsAI0T KOJIMYECTBEHHBIE XapaKTEPUCTUKUA 0OBEKTOB, 3aJaHHbIE
cioBaMu. [IpyHAMAIOT NMO3HABATENBHYIO LIENb U COXPAHSIOT €€ IPH BBIIIOJHEHUH

y4eOHbIX JiecTBUM. OCO3HAIOT CBOM JieHcTBUS. IMEIOT HaBbIKU KOHCTPYKTUBHOIO
OOIIEHUS B MaJIbIX TPYIINax.

Yes10BeKk ¥ IpuUpoaa



ABTOMaTHKa B HaIIeH ku3HU. [I[pruMepsl HCTIOTB30BaHNSI aBTOMATHYECKUX
YCTPOKMCTB B HayKe, Ha IPOU3BOJICTBE U B ObITY. CpencTBa cBsizu. Panno u
TeJNeBUICHNE. ATbTEPHATUBHBIE HCTOYHUKH SHEPTUU. BUIBI 27IeKTpOCTaHITHA.
Heo0x0aumMocTh SKOHOMUN TIPUPOTHBIX PECYPCOB U HCTIOTH30BAHMSI, HOBBIX
AKOJIOTUYHBIX M 0€30IacHbIX TexHoJoThii. Hayka n 6e30macHOCTb JIF0ICH.

Jemoncmpayuu: 1. potTomaTepuansl U CIaNbI IO TEME.

Jlabopamophwvie pabomui: 1.13yuenue nelicTBUN CPEACTB CBA3H, PO U
TEJICBUJICHUSL.

Xapakxmepucmuxka 0CHOBHBIX 8UO08 OesTMENbHOCIIU.

CamocTosTenbHO (GOPMYIUPYIOT MTO3HABATENBHYIO 3371a4y. Y MEIOT (MJIH
Pa3BHUBAIOT) CIOCOOHOCTH C MTOMOIIIBIO BOIIPOCOB JOOBIBATH HEAOCTAIOIIYIO
nHpopMaruro.

9 kiace
Kunemaruka

CriocoObl onucanusi MEXaHUYECKoro JBIKeHua. CucteMa oTcuera.
[IpssmonuHeiiHOe BHkeHUE. [IpsMoIuHEeliHOe paBHOMEPHOE JIBHXKEHUE T10
miockocTu. [lepeMenieHre U CKOpOCTh TPU PABHOMEPHOM MPSMOJIUHEUHOM
JBH>KCHUU M0 TIIOCKOCTU. OTHOCUTENIBHOCTD IBMKEHUs. ClI0KEHUE JBUKCHUIA.
[IpyHIMT HE3aBUCUMOCTH IBM>KEHUM. KpruBosimHEHOE nBUkeHNE. [[BrkeHne
TeJa, OpOIIEHHOIO MO/ YTJIOM K TOPU30HTY. PaBHOMEpHOE JIBHXKEHUE TIO
OKPYKHOCTH. YTJIOBasi CKOpocCTh. [lepnon u yactora Bpamenusi. CKOpocTb

U YCKOPEHHUE MPU PAaBHOMEPHOM JIBHXKEHUH IO OKPY>KHOCTH.

Jlabopamopnvie pabomvi(c NCNOJIb30BaHHEM 00opyaoBanus «Touka pocray):
N3yuenue nBMXeHUs CBOOOIHO MAIAr0IIETro Tea.

N3yueHne nBUKEHUS 110 OKPY>KHOCTH.

Ipumepnvie memol NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

OrnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS MPU UCIIOIb30BaHUU
TpeHaxkepa «OeroBast TOPOKKay.

Hcropuyeckas peKOHCTPYKIHMS ONBITOB ['ajinuiies 1o onpeeeHui0 YCKOpEeHUs
cBOOO/IHOTO MaJIeHUs Tell.

[TpunIUTIEI paOOTHI MPUOOPOB IJISI U3MEPEHHS CKOPOCTEN M YCKOPEHUH.
[IpumeHeHue cBOOOAHOTO TAJCHUS JIJIsl U3MEPEHUS PEaKIMy YeloBeKa.

Pacyer TpaekTopuu ABMKEHUS IEPCOHAXKEU paccka3os P.Pacro.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesiMeNbHOCMU. YTEHUE U 00CYKIeHHE TeKCTa
cTaTeil HHTEPHET-CalTOB, OOCYK/ICHHUE JOKIAI0B U MPE3CHTAIINA, COCTaBICHHUE U
pelieHue 3aaad, 00CykJIeHue crnoco0oB pemieHus (moaroroska k OI'D no ¢pusuke).
JAuHnamMuka

Nueprmanbabie cucteMbl oTcueta. Cuita. 3akonbl HeroToHA. J[BUKeHME Tena noj
JIEVCTBUEM HECKOJIbKUX CUJI. JIBH>KEHHE CUCTEMBI CBA3aHHBIX Tell. /[[nHaMuKa
PABHOMEPHOTO JIBUKEHUS MATEPUAIIBHON TOUKH 1O OKPY>KHOCTH. Kiacchl cui.
3aKOH BCEMUPHOTO TIATOTeHUs. J[BrkeHue miaHeT. MickyccTBEeHHbBIE CITyTHUKH.



Conneunas cucrema. Mctopust pa3BuThs npeacrasieHuii o Beenennoit. Ctpoenue
v HBOMIOLMs BeenenHoi.

Jlabopamopnwie pabomei(c NcNoOJIb30BaHHEM o0opyaoBanus «Touka pocray):
N3mepeHne Macchl Tella ¢ UCTIOJIb30BAaHUEM BEKTOPHOIO PA3JIOAKEHUS CUIIBI.
N3yyeHne KUHEMAaTUKU U TUHAMUKNA PaBHOYCKOPEHHOTO JABUXKEHUS (Ha mpuMepe
MamuHbl ATBya). 1 3ydeHne TpeHus: CKOJIbXEHHUS.

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

Hcropuyeckas peKOHCTPYKIHs onbITOB KystoHa 1 AMOHTOHA 10 OIIPENEIIEHUIO
BEJIMYMHBI CUJIbI TPEHUSI CKOJIbKEHHUS. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3€MIIH.
Kak oTnuyarorcss MexaHU4eCKUe MpoLecchl Ha 3eMyle OT MEXAaHHUYECKUX
nporieccoB B kocmoce? Tena ComneuHoit cuctembl. OTKPBITHSI HA KOHYUKE MEpa.
Xapaxmepucmuxka 0CHOBHbIX 8UO08 OessmMeNbHOCMU. YTEHUE U 00CYKIEHHE TeKCTa
CTaTel UHTEPHET-CANTOB, OOCYKIEHHE JOKIA0B U NIPE3EHTALNI, COCTaBIICHUE U
pernieHue 3a1a4, o0cyxieHne crnoco0oB pemenus (moaroroska k OI'D no ¢usuke).
NMmnyabe. 3aKoH cOXpaHeHMs UMITYJIbCA

Nmnynec. U3MeHeHne nMIyJibca MaTepUanbHOM TOUKH. CrucTtema Tell. 3aKOH
COXpaHEHUS UMITYJIbCA.

IIpumepHvie memuvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

PeaxtuBHOe nBuxkenue B npupone. Paccnenosanue J[TII ¢ moMomipro 3akoHa
COXpaHEHUsI UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMeNbHOCMU. YTEHUE U 00CYKICHHE TeKCTa
CTaTel UHTEPHET-CATOB, OOCYKIEHHUE JOKIAI0B U NIPE3EHTALNI, COCTaBIICHUE U
perieHue 3a1a4, o0cyxaeHne crnoco0oB pemenus (moaroroska k OI'D no ¢usuke).
Cratuka

PaBHOBecue Tema. MOMEHT Cuiibl. Y CJIOBUS paBHOBeCHUs TBepioro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopnvie pabomvi(c NCNOJIb30BaHHEM 00opyaoBanus «Touka pocray):
Omnpenenenue IEHTPOB MacC Pa3IUYHbBIX Tell (TpU criocoda).

IIpumepHvie memobl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[IpuMeHeHne NpoCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3€MJITHKH J10
HeOockpeba. MccnenoBanne KOHCTPYKIIMK BETOCUTIEA.

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMeNbHOCU. YTEHUE U 00CYKJIEHNE TEKCTa
cTaTeil MHTEPHET-CalTOB, OOCYKIEHHE JOKIAI0B U IPE3EHTALMI, COCTABICHHUE U
pelieHue 3a1a4, o0cyxieHne crnoco0oB pemrenus (moaroroska k OI'D no ¢uzuke).
MexaHnuyeckue K0J1e0aHUS U BOJIHBI

Mexanuueckue kosiebanus. [IpeoOpazoBanue 3HEpruu Npyu MEXaHUUYECKUX
KoJjeOanusx. MareMaTuyeckuil M IpyXKUHHbIN MasTHUKU. CBOOOAHBIE,
3aTyXalollue U BbIHYXIeHHbIe KojieOanus. Pezonanc. MexaHnuyeckue BOJHBI.
JInuHa U CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopuwie pabomui(c Mcnob30BanneM odopynoBanusi «Touka pocray):
N3yuenune xoneOaHn HUTSHOTO MasiTHUKA.

lIpumepHvie memobl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

CrtpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI. KosiebarenbHble CUCTEMBI B IPUPO/IE U
TEXHUKE.



Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMeNbHOCMU. YTEHUE U 00CYKIEHHE TEKCTa
CTaTel MHTEPHET-CANTOB, OOCYXKIACHUE JOKIAI0B U MPE3CHTAIU, COCTABIICHUE U
penieHue 3aaa4, o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D o gusuke).
DJIEKTPOMATHUTHBIE KOJI€OAHUS M BOJHBI

[TepemenHbIit anekTpuueckuii Tok. KosmebarenpHblit KOHTYD. BeIHYX/I€HHBIC U
cBoOogHBIE DM KoJieOanus1. DM BOJIHBI U UX CBOMCTBA.

lIpumepHvie memovl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpuHLIMTBI paguOCBsI3U U TeneBuacHUs. Biusaue OM uznydeHuil Ha *KUBbIC
opraHu3Msbl. MI3rotoBieHne yCTaHOBKY JIs1 AEMOHCTPALMU ONBITOB T0 DOMMU.
OnextpomaruutHoe uznydyenne CBU-neun. MicTopuueckast peKOHCTPYKIUS
ONBITOB AMIepa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMeNbHOCMU. YTEHNE U 00CYKICHHE TEKCTa
cTaTeil HHTEPHET-CalTOB, OOCYK/IEHHE JJOKJIA/IOB U MIPE3EHTAIlM, COCTABICHUE U
perieHue 3aaa4, o0cyxaeHue croco0oB pemienus (moaroroska k OI'D o pusuke).
Onruka

Hcrounuku cBera. [lelicTBus cBeTa. 3aKOH NPSIMOJIMHENHOTO PACIpOCTPAHEHUS
cBeTa. 3aKOH oTpakeHusl cBeTa. [locTpoeHne n300paxeHuil B IIIOCKOM 3epKajle.
3aKOH MPEJIOMIJICHUS CBETA HA MJIOCKOM TPAHULIE IBYX OJHOPOAHBIX MPO3PAYHBIX
cpen. [Ipenomnenue ceeta B npusme. Jlucnepceus ceeta. SABIeHUE TOTHOTO
BHYTpEHHETo oTpaxxeHus. JIun3el. Tonkue nuH3bl1. [locTpoeHune n3o0pakeHui,
CO3/I1aBa€MbIX TOHKUMU JMH3aMU. [ 11a3 u 3penue. OnTudeckue npudophl.
Jlabopamopnvie pabomvi(c HCNOJb30BaHNEM 000pya10Banus «Touka pocTay):
DKCNEepUMEHTaIbHAS TPOBEPKA 3aKOHA OTPAXKEHUSI CBETA.

N3Mepenue nmokazarens npeaoMIICHHS BOIbI.

N3mepenne PoKyCHOTO pacCTOSTHUSI COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

Hcropus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hcropuueckas peKOHCTpYKLHUs Tesneckona [ anmues.

N3roroBneHne Kajlena0CKoIa.

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMeNbHOCU. YTEHUE U 00CYKJIEHNE TEKCTa
cTaTel MHTEPHET-CANTOB, OOCYXKACHUE JOKIAI0B U MPE3CHTAIUN, COCTABIICHUE U
pelieHre 3a1a4, 00CykIeHne crnoco0oB pemieHus (moarotoska k OI'D o ¢pusuke).
Du3nKa aTOMAa U AaTOMHOI0 A/Apa

Crpoenue aroma. [lornomenue u ucnyckanue cgera aromamu. Onruyeckue
cnekTpsl. OnbiTel Pesepdopaa. [InanerapHas monens atroma. CTpoeHUE aTOMHOTO
apa. 3apsaa0BOE U MACCOBOE YMCA. S AepHbIE CUITbI. DHEPTUS CBSI3U aTOMHBIX
snep. 3aKoH paJAuoaKTUBHOTO pacnana. Anbda- u 6eta-pacnaasl. [IpaBuia
cMelleHus. SAnepHele peakuuu. [leienue u cunTtes sauep. SAnepHas sHEpPreTHKa.
Nctounuku sneprun ConHila v 3Be3/1. Peructpanus siiepHbIX U3TyYeHUH.
BrnusiHne paiMoaKTUBHBIX U3JIyUYCHUHM HA KUBBIE OpraHU3MBbl. Jlo3umMeTpus.
DKoJIorTuYecKue MPoOIEMBI SIIEPHON YPHEPTETHKHU.

Ipumepnvie memol nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus n3ydyeHuss aroma.

Nzmepenne KIIJ[ conneunoit 6atapeu.

HeBuauMmeble n3mydeHus B CIIEKTPE HArPEThIX TEll.



Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMeNbHOCU., YTEHUE U 00CYKIEHNE TeKCTa
CTaTell HHTEPHET-CANTOB, OOCYXKICHHE TOKIA0B U MPE3EHTAINI, COCTaBIICHUE U
penieHue 3aaa4, o0cyxaeHue cnocodboB pemeHus (nmoaroroska k OI'D no gusuke).

@opMbI OpraHu3anu 00pa3oBaTeJbLHOIO Mpouecca:
- TPyNIOBasi;

- UHAUBUyaJIbHAas;

- ¢ppoHTANIbHAS.

Beaymue Texnosiorum:

W cnonb3yroTest 3IEMEHTHI CIIEAYIONIUX TEXHOJIOTHI: TPOEKTHAs!, MPOOIEMHOTO
oOy4eHwus1, THPOPMAITMOHHO-KOMMYHHKAITMOHHAS, KPUTHIECKOTO MBIIIIJICHUS,
poOJIEMHOTO IMaJIora, UTPOBasl.

OcHoBHBIE MeTOABI PA00OTHI HA YPOKe:

BGI[YHII/IMH MCTOJaMH O6Y‘I€HHH SABJIAIOTCA . tIaCTI/ILIHO-HOI(ICI(OBOI‘/’I, MCTOJ
MAaTCMaTUICCKOTO MOJACIMPOBAHMA, aKCHOMAaTUYSCKUM MCTO.

DopMbI KOHTPOJIA:
Tak KaK 3TOT Kypc SIBJISIETCSl JOTIOJHUTEbHBIM, TO OTMETKA B OaJljlaX HE CTABUTCA.

VYyamuiicss yuuTcsi oueHUBaTh ce0s U IPYrUX cam, YTO MO3BOJISET pa3BUBATh
YMEHHMSI CaMOaHaJIN3a U CIIOCOOCTBYET PAa3BUTHIO CAMOCTOATEIBHOCTH, KaK
CBOMCTBY JIMYHOCTH y4dalerocs. BeIsBIIEHHE TPOMEKYTOUHBIX U KOHEYHBIX
PE3yNbTATOB YUAIIUXCS MPOUCXOAUT YEpe3 MPAKTUUYECKYIO J€ATEIbHOCTD;
3a4eTHbIE PaOdOTHI:

* TeMaTHUYeCcKas Mo00PKa 3a/1a4 Pa3IMUYHOTO YPOBHS CIOKHOCTH C
MPEICTABIICHUEM PA3HBIX METOJIOB PEIICHHUS B BUJIC TEKCTOBOIO
JOKYMEHTA, Npe3eHTalud, (pJIII-aHUMAaM|, BUIEOPOJIMKa uin Web -
CTpaHuIbI (caiiTa)

¢ BBICTAaBKa ITPOCKTOB, Hpe3eHTaHHﬁ;

* IEMOHCTpALMS KCIIEPUMEHTA, KAYECTBEHHOM 3a/1a4 C KAaY€CTBEHHBIM (YCTHBIM
WIM B BUJE MPUIIOKEHMS], B TOM YHUCIIE, TPE3CHTALMEN ) OMCaHUEM Ipoliecca Ha
3aHATHH, ECTUBAJIE SKCIEPUMEHTOB; (PU3UUECKHUE OJTUMITUAIbI.



KanengapHo-temaTu4eckoe IiIaHupoBaHue / KJIacc

Ne | Jlara Tema ypoka Hcnonb3oBanue MpUMEYaHUE
/11 | IPOBENCHUS odopynoBaHust
IInan | Pakr 1enTpa .
eCTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBoanoe 3anstue. lenu u 3agaun Komnerorepnoe
1 Kypca. TexHruka 0e30MMacHOCTH. obopyoBaHue
2. Posib 3kCcIepUMEHTA B KU3HH YeJioBeKa (34)
CucreMa eIMHULL, TIOHATHE O KomnerorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUAX | 000OpymoBaHuE
OuU3nYEeCKil FKCIIEPUMEHT. ObopynoBanue s
Buapl pu3n4eckoro SKCrepuMeHTa. | JeMOHCTPALUil
[TorpemnocTs u3mepeHus. Buant
norpeiHocTel n3mMepenus. Pacuer
3 MOTPEIIHOCTH U3MEPEHUsI.
JlaGopaTtopHnas pabota O6opynoBanue st
«3mepenne oobema TBEpI0ro 1abopaToOpHBIX paboT
tena». [IpaBuna odpopmienus U YYEHUYECKUX
4 nabopaToOpHOI PabOTHI. OTIBITOB
3. Mexanuka (84)
PaBHOMEpHOE ¥ HEpaBHOMEpPHOE ObopynoBanue s
5 JIBUKCHUSI. n1abopaTopHbBIX paboT
I'paduueckoe npecraBieHue 1 yICHUHCCKHX
6 BIKCHIIA. ombITOB (Ha 6aze
KOMILJIEKTOB JISI
Pemenue rpaduueckux 3aaau, oro)
pacyer myTH U CpeHeH CKOpOoCTH
7 HEPaBHOMEPHOTO JIBUKCHHSI.
[ToHsiTHE MHEPLIMY U UHEPTHOCTH.
IlenTpobexHas cuia..
Cuna ynpyrocTu, cusa TpeHHs ObopynoBanue s
JaGopatopHas paGora 1abopaTopHBIX padboT
«HccienoBanue 3aBUCUMOCTH 1 yHCHIICCKHUX
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B OTIBITOB (Ha Oase
TPY)KHHE, OT CTEIeHH nedopMarin | oM ICKTOB JUld
10 PYKUHBD. Ors)
JlaboparopHnas padota
«Omnpenenenue kKodppuIMeHTa
11 TPEHUS Ha TPHOOMETPE».
JlaGoparopHas paboTa O6opynoBanue ams
«MccnenoBanne 3aBUCUMOCTH 1a00paTOPHBIX paboT
CHUJIBI TPEHUS OT CHJIBI U yYEHUYECKHUX
12 OIBITOB

HOPMAJIbHOI'O JaBJICHUS).

4. 'uapocraTuka (124)




13

[TImoTHOCTE. 3anaya naps ['epona

ObopynoBanue s

Penrenue 3amad moBBIIIEHHON ACMOHCTpaLn
CJIOKHOCTH Ha pacueT IIIOTHOCTH
14 BEIIIECTBA.
Penrenue 3amad noBBIIIEHHON O6opynoBanue st
15 CJIOKHOCTH JIEMOHCTpAINi
JlaBiieHuE KUJIKOCTH U Ta3a. 3aKOH
16 [Tackans
17 Coo0maromuecs: CoCybl.
Jlaboparopnas pabota O0opyaoBaHHe IS
18 «Msrorosienre Moziens GoHTaHa» | nabopaToOpHEIX PaboOT
Jlaboparopuas pabota H ydeHHIHecK 6HX
19 «MsroroBnenne Mogenu Gontanay | OPITOB (#a base
KoMIniekToB st OI'D
3akoHn [lackans. JlaBnenue B
KUAKOCTSX U razax.
['unpaBiryecKkre MalIHHbL.
20 CooOmaromnmecs COCy/Ibl.
BriTankuparomias cuia. 3akoH ObopynoBanue Is
21 Apxumena. JIEMOHCTpAINit
JlaGopaTtopHnas pabota ObopynoBanue s
«BplIsicHEeHUE YCIIOBHS TUTABAHUS 1ab0paTOPHBIX paboT
T, U YYCHHUYECKUX
22 ONBITOB
brok 3agad Ha 3akon Ilackans, ObopynoBanue st
23 3aK0H Apxumena. JIEMOHCTpAINit
biox 3agau na 3axoH Ilackans,
24 3aKOH Apxumena.
5. Craruka (104)
25 brok. Peruar. O6opynoBanue st
MOHCTpaIUH
PaBHoOBecue TBepABIX TE. MOMEHT AAICMOHCTpan
26 cuibl.[IpaBuiio MOMEHTOB.
Ientp Tsxectu. MccnenoBanue ObopynoBanue s
27 Pa3IUYHBIX MEXaHMYECKUX CUCTEM | JI€MOHCTpAIUi
KomOuHMpoBaHHbIE 3a1a4H,
28 UCIIOJNB3YS YCIIOBUS PABHOBECHSI.
KoMOuHMpOBaHHBIC 3a1a4H,
29 UCTIONB3Ys YCIIOBUS PABHOBECHS
JlaboparopHnas pabota ObopynoBanue s
«M3roroBnenune paboTaromei 1a00paTOPHBIX paboT
cuctembl 010k0BY». OdopmieHue U YYEHUYECKHUX
30 paboTHI. OTBITOB (Ha 0aze
Pabora Han mpoekToM «biokmy. kommiexTos aa OT'S
JlaGopaTtopHnast pabota
31 «M3roroBnenue padoraromieit




CHUCTEMBI OJIOKOBY.
JlaboparopHnas pabota ObopynoBanue is
«M3roToBiieHne padoTaromei 71a00PaTOPHBIX padoOT
CUCTEMBI OJIOKOBY. U YYCHUYECKUX

32 OTIBITOB

33 Odopmienue paboTHI. KommerorepHoe

o0opyIoBaHUE
34 3ammra MpoeKTOB. PYyA

KajiengapHo-TeMaTnyeckoe njaHupoBanue 8 Kjacc

Ne | [lara Tema ypoka HUcnoab3oBanue MpUMEYAHUE
n/n | MpOBEICHUS 000py/10BaHMSA LIEHTPA
Man | ®akr eCTeCTBeHHOHaytiﬂoﬁ U
TeXHOJIOrH4eCKOoil
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beegenue (14)
BBognoe 3ausatue. Lenu u Kommberoreproe
3agaun Kypca. TexHuka o0opynoBaHue
1 0€3011aCHOCTH.
2. TenuioBble siBJIeHH (5 4)
PaznooOpa3zue TerninoBbIx KommerorepHoe
sBiennil. TermoBoe o0opynoBaHue
pacuMpeHue Tel. O6opynoBanue st
JlaboparopHnas padota 1a0opaTopHbIX paboT U
«I3MeHeHus UTMHBI Tena YUYEHUYECKUX OMBITOB
NIpY HAarpeBaHUU H
2 OXJIKICHUI.
[InaBnenue u orBepaeBanue. | O6opyaoBaHue st
JlaGoparopHas paboTa 71a00paTOpHBIX paboT U
«OTnuBKa YYEHHUYECKUX OIBITOB (Ha
napauHOBOTO cOJIJaTHKa» | 0a3e KOMILJIEKTOB ISt
3 oro
Pemienue onuMnua HbIx Ob6opynoBanue as
3a7a4 JIEMOHCTpALIUI
Ha ypaBHEHHE TEIJIOBOTO
4 Oasanca
CoctaB aTmMocdepsl, Ob6opynoBanue as
Ha0JII0/IeHue epexoaa J€MOHCTpAaLHi
HEHACBIIIICHHBIX TApOB B
HaCHIIIICHHBIE.
BrnaxxHocTh BO3yxa Ha
pa3HBIX KOHTHHEHTAX.
5
3. DnexkTpuueckue ssBjaeHus (84)
HcTopus OTKPBITHS U KomnbsrotepHoe
JIencTBUs o0opynoBaHue
rajlbBaHMYECKOT0 JIEMEHTA
Ucrtopus cozganus
6 AJIEKTPO(OpHOU




MalIuHbI

OnbiTel BonbTa.
DJIEKTPUUYECKU I
7 TOK B 3JIEKTPOJIUTAX.

KommnbrorepHoe
obopynoBaHue

Habmtoienue 3aBucumoctu
CONPOTHUBIICHUS ITPOBOTHUKA
8 OT TEeMIepaTyphl.

OO6opynoBanue st
JEMOHCTPALMI

JlaGopaTtopHnas pabota
«OnpeneneHue CTOUMOCTH
U3pacX0JOBAaHHON
AIIEKTPOIHEPTUU

10 MOILITHOCTH ITOTpeOuTeNs
9 U 110 CYCTUUKY»

O6opynoBanue ISt
71a00paTOPHBIX padoT U
YUEHUYECKHUX OIBITOB (Ha
0a3e KOMILUIEKTOB JJIsi
oro

Pemenue onuMmnuagHbIX
3aJ]a4 Ha 3aKOHEI
IMOCTOSIHHOT'O TOKa.
Pemenne onuMmImaHbIX
3a7a4 Ha TEIJIOBOE EHCTBHUE

OO6opynoBanue aJjist
JEMOHCTPALMI

10 TOKa

4, JjeKTpoMarHuTHbIE siBJeHusI (24)
ONeKTpOMarHUTHbIE O6opynoBanue st
SIBJICHHSI. JEMOHCTPAIIHI

DJIEKTPOU3MEPUTEIILHBIE
npubopsl. PasHoBUIHOCTH

11 SIIEKTPOABUraTENEN.
MaruutHas aHoOMaJIns. O6opynoBanue st
MaruuTtHble JIEMOHCTpPAIIHHA

12 Oypu

5. OnTnyeckue siBjaeHUs (24)

Hcroynuku cBera:
TEIIIOBEIE,
13 JIIOMUHECLIEHTHRIE

OKCHepUMEHT HaOI0ICHHE.
MHorokparHoe
n300pakeHue

npeaMeTa B HECKOIbKUX
IUIOCKUX 3epKaJiax.
N3roToBUTH MEPUCKOI U C
€ro MOMOILBIO TPOBECTU

14 HaOIr0AeHUs

O6opynoBanue st
JEMOHCTPALMI

6. YesioBek n npupoaa (14)

AJbTepHaTUBHBIC
HMCTOYHHUKHU

sHepruu. Buzesl
ANEKTPOCTAHIIUH.
Hayka u Ge3omacHocTh
15 JOJICH.

KommnbsrorepHoe
obopynoBaHue

16 3ammTa MpoeKTOB




KajieHiapHo-TeMaTH4YecKoe INIaHHpoBaHue 9 Kjace

Ne | Jlara Tema ypoka Hcnoab3oBanue MPUMEYAHUE
/11 | IPOBENCHUS o0opynoBanus
Ilnan | ®akr fieHTpa .
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBoanoe 3anstue. Lenu u Komnbrorepnoe
3ajauu Kypca. TexHuka o0opyoBaHue
1 0€3011aCHOCTH.
2. Kunematuka (3 4)
Crioco6b! onrcanus Ob6opynoBanue ams
MEXaHHYECKOTO JIBUYKEHUS JEMOHCTpAIHi
OTHOCHTENBHOCTD IBUKCHUSI.
2 CrnosxeHue ABMKEHUH.
Jlabopamopnvie pabomul: O6opynoBanue st
«M3yuenue nBuxeHust cBOOOIHO | 1abopaTopHBIX paboT
najaroliero tenay», «Mzydenue U YYEHUYECKHX
3 JIBIDKEHUS T€Ja TI0 OKPY)KHOCTHY» | OIBITOB
Omnpenenenue CKOpoCTu O6opynoBanue st
PaBHOMEPHOTO BHUKEHUS MPU JEMOHCTpAIHiA
UCTIOJIb30BaHUU TPEHAXKEPa
4 «OeroBasi JOPOKKay.
3. Iunamuka (44)
Cuna Bonu, cuia yoexaenus uinn | OGopynoBaHue s
cuiia - pu3nveckas BelIuyrHa? JIeMOHCTpalui
JBwxenue Tena nop nevicteuem | O6opynoBaHue st
HECKOJIBKUX CHJI 1a00paTOpHBIX paboT
Y YYCHUYECKHUX
> OTIBITOB
Jlabopamopnobie O6opynoBanue st
pabomui: «3yuenue TpeHus 1a00paTOPHBIX paboT
CKOJTBKECHUS» U YUEHUUECKUX
6 OTIBITOB
JluHaMuka paBHOMEPHOTO Ob6opynoBanue as
7 JIBYDKEHUS 110 OKPY>KHOCTH JIeMOHCTpAIi
ConneuHnas cucrema. Ob6opynoBanue st
OTKpBITHS HAa KOHYMKE Tepa. JIeMOHCTpalun
IIepBbIe HCKYCCTBEHHBIE
8 CIYTHUKH 3€MJIN.
4. AmnyJibe. 3aKoH cOXpaHeHUsi UMIYJIbca (24)
PeaktuBHOE ABUKEHUE B KomnberorepHoe
9 IPHUPOJIC. obopyoBaHue
PaccnenoBanue [TII ¢ nomomipro | KoMmnbrorepHoe
10 3aKOHA COXPAHCHHS UMITYJIbCa obopynoBaHue
5. CraTtuka (2u)
Jlabopamopnas paboma: Ob6opynoBanue ais
«OrnpeneneHne eHTPOB Macc 71a00paTOPHBIX paboT
11 pa3IMYHBIX Tel (TpU crocoda)y» Y YYEHHUYECKHUX




ONBITOB

[IpuMeneHnue mpocThIX KommnbrorepHoe
MEXaHU3MOB B CTPOUTENBCTBE: OT | 00OpYyIOBaHHE

12 3eMJISTHKH 10 HeOockpeba

6. Mexannuyeckue Kojaedanus u BoJHbI (14)

Busl MasTHUKOB U BIX O6opynoBanue JyIst
KOJIeOaHui JIEMOHCTpALII
KomnebaTenpHbIe CHCTEMBI B

13 IpUpPOJIE U TEXHUKE

8. OnTuka (14)

Jlabopamopuas paboma: O6opynoBanue st
«M3mepeHne noka3aresns 71a00paTOpHBIX padboOT
MPETOMJICHHUS CTEKIIay 1 YYCHHYECKHUX
Kak ornnuaroTcs nokazarenu OIIBITOB

14 MpEeTOMJIEHHUS LIBETHOTO CTEKIIa

9. ®u3ukKa aToMa M aTOMHOIO0 siApa (24)

BinusiHue paanoakTHBHBIX Kommberoreproe
W3IIy4€HUI Ha )KUBBIC o0opynoBaHue
OpraHU3MBl. KommnsrorepHoe
CnocoObI 3aIUTHI OT o0opynoBaHue

15 PaJIMOAKTUBHBIX U3JTyIEHHUI

16 3anmTa IpoeKTOB

TexHUuecKue cpeacTBa
00y4eHus

KommnbroTep ¢ BbIxo710M B UHTEpHET, MyIbTUMEANHHBIN
IPOEKTOP.

KommiiekTsl yueOHo-1a00paTOpHOTO 000pyI0BaHHE IS
IIPOBEJCHUS MPAKTUYECKUX padoT.

Harnsaaele nocooust

Tabnuiipl, MaKeThl, IEHCTBYIOIINE MOJCIIU, TIEYaTHBIC U
MHTEPAKTUBHBIE TUIAKATHI [10 U3yYa€MbIM TEMaM

MHTEpPHET-
pecypebl

[{udpossie 00pa3oBaTeIbHbIC

pecypchi:

bubnuoteka — Bce mo mpenamery «Ouznka.
http://www.proshkolu.ru

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

Enunas xomekiust udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

I/IHTCpeCHBIe MaTCpHaJibl K YpOKaM (I)I/I3I/IKI/I 110 TEMaM,; HarJIAAHBIC
nocobus k ypokam. http://class-fizika.narod.ru

[{udporsie oOpa3oBarenbHbIe pecypchl. hitp://www.openclass.ru

DrekTpoHHbIe yueOHuKH 1o pusuke. http://www.fizika.ru



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

npouue
(mucku,
]I
rmocobus
U T.I1.)

Cepus nuckoB DVD: MynbstumeanitHoe yueOHOoe mocobue
«Harnsgnaas ¢puznka»

Cepus nuckoB DVD: CO0pHUK T€MOHCTPAIITOHHBIX OMBITOB JJIS
cpenHei oomeoopa3zoBaTeabHOM MKOJIBI «IIIKOTBHBIHM
¢usnueckuii sxcniepumeHT» / COBpeMEHHBIN I'yMaHUTAPHBIN
yauBepcuteT 2006

Cepus nuckoB DVD: «Quuukinonenus aromay / 'ockaprnopanus
«Pocatomy, 2012

Huck «Atom Ha cinyx0e yenoBeky»/ I'ockaprioparus «Pocatomy,
2001




