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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma Kypca BHEYpPOUHOH JesTenbHOCTH «DPuU3MKa BOKPYr Hac»
aapecoBaHa ooyyatouumcs /-9 kiaccoB . JlanHas mporpamma paspaboTaHa B COOTBETCTBUU
c TpeOoBanusmMu dDenepanbHOro rocyAapCTBEHHOIO 00OpPa30BaTENBHOIO  CTAHIAPTA
OCHOBHOro  oOmero oOpa3zoBanusg. LleHTp  oOpa3oBaHusi  €CTECTBEHHO-HAyYHOMH
HamnpaBieHHocTH «Touka pocta» Ha 6aze «MKOVY Scenosckas COIL» co3zman ¢ 11enbro
pa3BUTHS y OOYYalOLIUMXCS €CTECTBEHHO-HAYYHOW, MaTeMaTH4eCcKoi, MH(OpMAIMOHHOU
IrPaMOTHOCTH,  (OPMHUPOBAHMUS  KPUTHUYECKOIO MU KPEATUBHOIO  MBIILJIEHUS,
COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, a TaKxke [JIs
MPaKTUYECKON OTPabOTKH y4eOHOro Marepuaia o yueOHomy npeametry «Pusznkay.

IIporpamma Kypca BHEYpOUHOH AesATeNbHOCTH «DU3nKa BOKPYT Hac» OPUEHTUPOBAHA
Ha pa3BUTHE MHTEpPECca MIKOJIbHUKOB K U3YUEHHUIO (PU3UUECKHUX ITPOLIECCOB, IPOUCXOSAIINX B
OpUpose, K OBIAJCHHIO (U3MUYECKUMHU METOJIaMH TO3HAHHUS Pa3HOOOpa3HbIX SBJICHHIM
OKpYXarolero Mupa, GopmMupoBanre yMeHuil HaOMI0JaTh U BBIACISTH SBJICHUS B IPUPOJIE,
ONMKCHIBaTh MX (U3MUECKUMHU BeIIMYMHAMU U 3akoHamu. [Iporpamma HampaBiieHa Ha
dbopMHUpOBaHUE MBICIUTEILHOTO TMOTEHIMANA YYalllUXCs, Ha CTAHOBJICHHE TBOPYECKOU
JUYHOCTH, CIOCOOHOM OCMBICIIUTD OKPYKAIOIIMK MUP C HAYYHON TOUYKH 3PEHHUS.

B XXI Beke nH(pOpMaIMOHHBIX TEXHOJIOTUN YEJIOBEK C JIETKOCTHIO MOJIY4aeT OTBETHI
Ha HHTEPECYIOLIHE €ro BOINPOChl ¢ mHomolbio BcemupHoil nmaytuHbl. CTpeMHTENbHOE
pa3BuTHE UHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, K COKaJIEHUIO, IPUBOJIUT K
TOMY, YTO YYEHUK COBPEMEHHOM IIKOJIbI IEPECTACT CAMOCTOSITEIBHO MBICIUTD, UCKATh ITyTH
pellIeHus] Hay4HbIX MNpoOJeM HECTaHAApTHBIMU, TBOPUYECKMMHU MeToaaMmu. lIporpamma
«Pu3uKka BOKPYI HAac» CTaBUT Iepe]] COOOM Ledb HAyyuTh Y4YalIUXCS NPUMEHATH
(¢u3nyeckue 3HaHUS Ha NPAKTUKE, BUJIETh U YMETh OOBICHATH HAa0JI0/laeMble PUPOIAHBIE U
Ipyrue sIBIICHMs, CAMOCTOSTEIIbHO IIPOBOJUTH DKCIIEPUMEHTHI U JaBaTh UM Ka4€CTBEHHYIO
OLIEHKY IYTEéM COOCTBEHHBIX YMO3AKJIIOUCHHM, MEpPEeBOJUTh HEBEPOSITHOE B OUYEBUIHOE,
OOBIICHHOE B YyBIEKaTeJdbHOE. biaromaps KOMIIEKCHOMY MOAX0oAYy (GopMupyercs
BCECTOPOHHE Pa3BUTAasl IMYHOCTH YUYaIEroCs COBPEMEHHOM LIKOJIBI.

VYyamumcst mpeocTaBisgeTcsl BO3MOXXHOCTh CAMOCTOSITENILHO MPUMEHUTD (PU3NYEeCKre
3HAHUS Ha MPAKTUKE (MOAEIN-CAMOJIEIKH).

B GonbImmMHCTBE CBOEM BHEKJIACCHAS JIEATEILHOCTH COBPEMEHHBIX 00pa30BaTEIbHBIX
YUpEeXKACHUN peanu3yeT JIBa Moaxoaa — 3T0 (POPMaIbHOE BHITIOJTHEHUE IPOEKTHBIX padoT U
(dakyTbTaTUBHBIC 3aHITHS OCHOBHBIX THIIOB B paMKax TPAAUIIMOHHOTO OOy4YeHHUS.
OrpaHn4eHHOE KOJUYECTBO IIKOJBHUKOB B TNEPBOM IMOAXOJE HE MO3BOJSET ydalluMCH
YUYUTHCA B3aUMOJEHUCTBOBATh APYT C APYrOM, a JKECTKUE PAMKH TPAJUIMOHHON CUCTEMBI
BTOPOI'0 MOAX0/Ia HE MPENOCTABISAIOT MIKOJIBHUKAM BO3MOXHOCTH JJIsI cCaMOpeaan3alu 1
pPa3BUTHUS TAPMOHHUYHOM, BCECTOPOHHE PA3BUTOM JMYHOCTH. JIErKO BUAETH, YTO NPU TaKOU
OpraHu3alMy BHEKJIACCHOM NIESITEIbHOCTH CTPAIAECT U NCUXOJOTHUYECKAS, U Pa3BUBAOMIAS
cocTapJistomas yueoOHoro npoiecca. O6pa3oparenbHas nporpamMmma «®du3rka BOKpYr Hac»
OpPUEHTHPOBAHA B NEPBYK OYEpEIb Ha KOJUIEKTUBBI 7/ — 9 KJIaccoB M NPENOCTaBISAECT
y4auiuMcsi BO3MOXHOCTH JUIs1 OTKPBITOTO JUAJIOTra, KAK C YUYUTENIEM, TAK U CO CBEPCTHUKAMMU.
OO6unme MOAXOJOB K  OpraHu3allid  BHEYPOUHBIX  MEPONPHUSITUNH  CIOCOOCTBYET



MHTEIUICKTYaJIbHOMY Pa3BUTHIO IIKOJIHHUKOB, pEATU3aIMN UX 3aMBICIIOB U HICH. Yuamuecs
ydaTcsi B3aUMOJICHCTBOBATh CO CBEPCTHHKAMH, BEAb CIUIOYEHHOE COCTOsSHHE oOjamaer
OTPOMHOM IIEHHOCTBIO, KaK ISl TPYMIIIOBOTO Pa3BUTHA, TaK U ISl KKIOTO KOHKPETHOTO
yenoBeka. OHO cnocoOcTBYeT 3(pheKTUBHOMY Tpydy, JeflaeT rpynmy 0oJiee CTaOUIIbHOM,
YKPEIUISeT MCUX0JOTHIECKOE 3/I0POBbE JIIOICH, BXOIAIIUX B TPYIILY, MTO3BOJSET TMUYHOCTH
TapMOHMYHO pPAa3BUBATbCA BMECTE C Tpynmoidl. Bcé 3TO TOBOPUT O meaarorndyeckout
1[€71€CO00pa3HOCTU JaHHON 00pa30BaTENbHON MPOTrpaMMBI.

Iliianupyemble pe3yJibTaTbl OCBOCHUS NPOrpaMMbl BHEYPOUHOM J1eATeIbHOCTH
«®u3nKa BOKpPYr Hac» (¢ HCMoJIb30BaHueM obopynoBanus «Touka pocra») B 7-9

RJ1accax.

Peanuzanus nporpamMmbl CIOCOOCTBYET JIOCTUKEHUIO CISAYIONINX Pe3ydbTaTOB:
JINYHOCTHBIE:

B cdhepe TMYHOCTHBIX YHUBEPCATBHBIX YUYCOHBIX ICUCTBUI YUaIIUXCS:

* y4eOHO-TIO3HABATENbHBI WHTEPEC K HOBOMY Y4eOHOMY MaTepuaisy H crocodam
PEIICHUSHOBOMW 3a/1a4u;

* OpUEHTAIUsl Ha TIOHMMAaHWE NMPHUYMH YyCIleXa BO BHEYUYCOHOW JESITEILHOCTH, B TOM YHCIIC
HacaMOaHaJIU3 U CAaMOKOHTpOJIb pe3yJibTaTa, Ha aHajiu3 COOTBETCTBUS pPE3YJIbTATOB
TpeOOBaHUSIMKOHKPETHOM 3a/1a4H;

* CHOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KpPUTEPHEB YCIEIIHOCTH BHEY4eOHOMH
NeSITEBbHOCTH;

Obyuarowuiics ROAYYUmM 803MOHCHOCIb 05 YOPMUPOBAHUSA:

* BHYTpPEHHEH TO3UIMM IIKOJbHUKA HA YPOBHE TMOJOXKUTEIHHOIO OTHOIICHHUS K
IIKOJIC,TOHUMAaHUsl HEOOXOJMMOCTH YYEHHS, BBIPAKEHHOIO B TMpeo0iaJaHu y4eOHO-
M03HABATEIbHBIXMOTHBOB;

* BRIPOKCHHOUW YCTOMYMBOM yueOHO-TI03HABATEILHON MOTHBAIIUY YICHUS;

- YCTOWYHBOrO y4eOHO-ITO3HABATEILHOIO MHTEpPECa K HOBBIM OOIIMM CIOCO0aM pEeIICHHUS
3a/ady.

MeTanpeaMeTHbIe:

B cdepe peryJasTUBHBIX YHUBEPCATbHBIX YU€OHBIX ACHCTBUN yUaITNXCS:

1. mnaHMpoBaTh CBOU JEHCTBUS B COOTBETCTBUHU C TIOCTABIICHHOW 3a/adeil M YCIOBHSIMHU
eepeanu3aiyy, B TOM YKCIie BO BHYTPEHHEM IUIAHE;

2. YYUTHIBATh YCTAHOBJICHHBIC MPABUJIA B TUIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a PeIIeHUS;

3. OCYIIECTBISTH UTOTOBBIM U TIOMIATOBBIA KOHTPOJb TI0 PE3YIBTATY;

4. oneHWBaTh TMPABUIBLHOCTh  BBIMIOJHEHUS  JIEUCTBUA HA  YpPOBHE  aJeKBAaTHOU
PETPOCTIEKTUBHOMOIIEHKN COOTBETCTBUS PE3YJIHTATOB TPEOOBAHMSIM JIaHHOW 3adadd |
3aJ]Ja4HOM 001aCTH;

5.a/leKBaTHO BOCIIPUHUMATH TMPEUIOKEHUS W OIEHKY y4YWTeJIeH, TOBAapHUIIEH, POIUTEICH
UJIPYTUX JTIOJICH;

6. pasnau4gath criocod U pe3yabTaT NCUCTBUS.

Obyuarowuticsi NOAYYUm 803MOACHOCNb HAYYUMBCAL!

7. B COTPYIHHYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUCOHBIC 3a/1a4H;

8. TPOSBISATH MO3HABATEIHPHYIO HHUIIMATHBY B YI€OHOM COTPYTHUYECTBE;



9. camocTOsATENBHO AJEKBATHO OLEHUBATH MPABUJIBHOCTb BBINIOJHEHUA JCHCTBUSA U
BHOCUTHHEOOXOIMMbIE KOPPEKTHUBBI B UCIIOJHEHHUE, KaK MO XOAY €ro pealus3aluu, Tak U B
KOHIIE JCHUCTBUA.

B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUN ydalIuXcs:

10. ocyiiecTBIATH NOMCK HEOOXOAUMON HWH(OpMAUUU sl BBINOJHEHHUS BHEY4YEOHBIX
3aJlaHUi  CHUCIIOJIb30BAaHUEM Yy4eOHOM JuTepaTypbhl U B OTKPBHITOM HH(GOPMAIMOHHOM
MIPOCTPAHCTBE,PHIIUKIIONEANM, CIPABOYHUKOB (BKJIOYAsl DJEKTPOHHBIE, HHU(POBHIC),
KOHTPOJIMPYEMOM MIPOCTPAHCTBE

WNHutepnera,

11. ocymiecTBiIsThH 3anmuch ((UKCaLUI0) BEIOOPpOYHOM MHGOpPMAIUU 00 OKPYKAIOIEM MHUPE
nocede camMoM, B TOM 4ucJe ¢ nomoibio nHeCTpymMeHToB UKT;

12. cTpouTh COOOIIEHHUS, TPOEKTHI B YCTHOM U MUCbMEHHOM (opMme;

13. nmpoBoANTH CpaBHEHME U KJIACCU(DUKAIUIO MO 3aJaHHBIM KPUTEPUSIM;

14. ycraHaBnMBaTh NPUYMHHO-CJIEACTBEHHBIE CBA3U B U3y4a€MOM KpyTe sIBJICHUII;

15. ctpouth paccyxkaeHuss B (opMe CBS3M TMPOCTBIX CYXACHUH 00 oO0BbeKTe, €ro
CTPOEHHH, CBOMCTBAX U CBS3aX;

Obyuarowuiics ROIYYUM 803MOHCHOCTND HAYYUMBCA!

- OCYILECTBIIATh PACIIMPEHHBIM MOUCK WHMOPMAIMU C HCIOJIB30BAHUEM PECYpPCOB
o6ubnuotex ucetn MurtepHer;

*  3amuchiBaTh, (UKCUpoBaTh HMHPOpMALUIO 00  OKPYKAIOIIMUX  SIBICHUAX C
noMoupronHcTpymeHToB UKT;

* OCO3HAHHO U MTPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHOM U MUCbMEHHOMU (opMme;

* OCYILIECTBISATH BHIOOp Hauboiiee YPPEKTUBHBIX CIIOCOOOB pelieHus 3a7a4 B 3aBUCUMOCTH
OTKOHKPETHBIX YCJIOBUM;

* CTpPOUTH JIOTUYECKOE PACCYKIECHHE, BKIIOYAIOIIEE YCTAHOBJIEHUE IPUYUHHO-
CJI€ICTBEHHBIXCBA3EH;

* MOIYT BBIUTM Ha TEOPETUYECKUH YpOBEHb pEIICHUS 3aJay: pEUIeHUE 10
ONpE/IeICHHOMYIJIAHY, BJIaJICHHE OCHOBHBIMU IPHUEMaMU PELLICHHS], OCO3HAHUS JEATEIbHOCTH
[0 PELICHUIO 33/1a4H.

B chepe koOMMyHMKATHBHBIX YHUBEPCATbHBIX YUSOHBIX IEUCTBUN yUaIIUXCS:

* aJICKBAaTHO MKCIOJIb30BaTh KOMMYHHUKATHBHBIE, MPEKIE BCETO - pPEUYEBBIE, CPEACTBA
JUISIPEIIIEHUST PA3TUYHBIX KOMMYHUKATUBHBIX 3a7]a4, CTPOUTH MOHOJIOTHYECKOE COOOIICHHE,
BJIa/IEThANAIOTHYECKON (HOPMON KOMMYHUKALMU, HCIOJB3Yys, B TOM 4YHCIE CpEACTBa U
nHctpyMeHThl UK T maucTaHiMoHHOTO O0IEeHNS;

* IOIIYCKaTh BO3MOKHOCTb CYILIECTBOBAHMS Yy JIFOJAEH PA3JIMYHBIX TOUYEK 3PEHUS, B TOM YHUCIIE
HECOBIIAJAIOUINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIMIO MapTHEpa B OOIEHUU
HWB3aUMO/ICHCTBHU;

* YUYWUTHIBAaTh pPa3Hble MHEHUS M CTPEMUTHCA K KOOPAMHALMHM Pa3IUYHbIX MO3ULUN
BCOTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UITHUIO;

* JIOTOBApUBATHCS U MPUXOJUTH K OOLIEMY PEIIEHUIO B COBMECTHOM NIEATEIBHOCTH, B TOM
YHUCJIEB CUTYallUN CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics ROAYYUM 803MOICHOCTNb HAYYUMBCA!

* YUUTHIBaTh U KOOPJAMHHPOBATH B COTPYJHUYECTBE OTJIMYHBIE OT COOCTBEHHOW MO3UIMU
IPYTUXITIOAEH;

* YIYUTBIBATh PA3HbIE MHEHUS U UHTEPECHI U OOOCHOBBIBATH COOCTBEHHYIO MO3HULIUIO;



* [IOHUMATh OTHOCUTEIHLHOCTh MHCHHH U TIOJIXOIOB K PEIICHHUIO MPOOJICMEI;

* ApPTyYMEHTUPOBATH CBOIO IMO3UIUIO U KOOPJIWHUPOBATH €€ C TO3HUIMSIMHU MapTHEPOB
BCOTPYAHUYECTBE TPU BEIPAOOTKE 0OIIEro PEeIICHUs B COBMECTHOM JIESITEIEHOCTH;

* 3a/laBaTh BOMNPOCH, HEOOXOAWMBIC IS OpraHWU3AMH COOCTBEHHOW JEATEIHLHOCTH
HUCOTPYAHUYECTBA C MTAPTHEPOM;

*  OCYIECTBIATH  B3aUMHBI  KOHTPOJIb M  OKa3plBaTh B COTPYIHHUYECCTBE
HEO0O0XO0UMYIOB3aMOIIOMOIIIb.

IIpeamernsie:

* OpPUCHTHPOBATHCS B SBICHUAX U OOBEKTAX OKPYXKAIIIETO MHUpA, 3HATh TPAHUILIBI
UXTTPUMEHUMOCTH;

* IOHUMATh OTpeJeeHUs PU3NUECKUX BETMYUH U TIOMHUTD ONpeAeIsione GopMyibl;

* IOHUMATh KaKuM (DU3UYECKUM MIPUHIIUIIAM U 3aKOHAM MOTYUHSIOTCS T€ UIH UHBICOOBEKTHI
Y SIBJICHUS TIPUPO/IBI;

* 3HAaHUE MOJICJIM MTOMCKA PEIICHUH IS 3a/1a4 1Mo (PU3UKE;

* 3HATh TEOPETUUYECKUE OCHOBBI MAaTEMAaTHKH.

* IPUMEYATh MOJICTU SIBIICHUN U 0OBEKTOB OKPY>KAIOIIET0 MUPA;

* AaHAJIM3UPOBATh YCIOBHE 3a7a4H;

* iepeopMyITMpOBaTh U MOJICIUPOBATh, 3aMEHSATh UCXOAHYIO 3a/1auy JPYToi;

* COCTaBJISITh IUIAH PEIICHUS;

* BBIIBUTATh U IIPOBEPATH IIpEJIaracMble I PELLICHUS TUIIOTE3b;

* BIAAETh OCHOBHBIMM  YMCTBEHHBIMU  OIEpPALUSMH, COCTABISIOLIMMH  IOUCK
pelLIeHUA3aauu.

Conep:xanue nNporpaMMbl BHEYPOUHOI 1eATEJIbHOCTH
7 Kiaace

Beenenne. Bronnoe 3ansatue. Llenu u 3amaum kypca. TexHuka 6€301macHOCTH.

Posib 3kcnIeprMeHTA B )KU3HH YeJI0BeKAa.

Teopusa: W3yuutb OCHOBBI Teopuu norpemHocter. I[lorpemHocT  OpsiMBIX U
KOCBEHHBIXM3MEPEHHM, MaKCUMajbHas MOTPEIIHOCTh KOCBEHHBIX W3MEPEHUM, Y4YET
MOTPENIHOCTE M3MEPEHUNNpH MOCTpoeHuu rpadukoB. [IpenacraBieHue pe3ynbTaToOB
n3MepeHuii B popme Tabauil u rpaduKoB.

Ilpakmuxa: OCHOBbl TEOPUU TMOTPEIIHOCTE MNPUMEHSATH MPU  BHIOJIHEHUHU
AKCIIEPUMEHTATBHBIX 3aj7a4, MpakTudeckux pador. (C ucnojib30BaHuEeM 000pYyI10BAHUSA
«Touka pocTtay)

Xapakmepucmuka 0CHOBHbIX 6UO008 0esmMeNIbHOCHIU:

[TpuBOAUTH IPUMEPHI 0OBEKTOB M3yUueHUs HU3HUKH (HPU3ndecKue sBICHUS, GU3MIECKOE TEIO,
BelecTBO, (m3mueckoe mone). HabOmomate w  aHanm3upoBaTh (PU3WYECKHUE SBICHUS
(pukcupoBaTEU3MEHEHHS CBOMCTB OOBEKTOB, CPABHUBATH WX U 000011aTh). [lo3HAKOMUTHCS
C AKCIIEPUMEHTAIIbHBIMMETOJIOM UCCIeA0BaHus Mpupoabl. COopka npruOOpPOB U KOHCTPYKITUH.
Hcnonp3oBanue M3MepuTeNbHbIX MPUOOPOB. BhinoHeHNE Ta00paTOPHBIX U MPAKTHUYECKUX
paboT. /[narHocTuka U ycTpaHEHUE HEUCHpPaBHOCTEH MpuOOpoB. BricTpanBaHue rumnore3 Ha
OCHOBaHUU UMEIOIIUXCS IAHHBIX.



Mexanuka.
Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE JBWXKeHHE. ['paduueckoe mpeacTaBieHUE
nBrxkeHus. Permenue rpaguyeckux 3aiay, pacyer MyTH U CPeIHEH CKOPOCTHU HEPABHOMEPHOTO
newkenus. [lonsitue unepunu u uHepTHOCTH. lleHTpoOexkHast cuna. [I[puMeHeHue JaHHBIX
(pu3HUECKUX MOHATUNB KU3HEEATENbHOCTH YesioBeka. Cuia yrnpyrocTH, CHjia TPEHHUS.
Ilpaxmuxa: VccnenoBaHuE 3aBUCHUMOCTH CHJIBI YIPYTrOCTH, BO3HUKAIOIIEH B MpPYXHUHE,
oTCTerneHu aepopManuu npyxunel. OnpeneneHue kodppuuuenrta TpeHust Ha Tpudbomerpe. (¢
HCIOJIb30BaHUEM 00opynoBaHus «Touka pocTay)
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT CUJIbI HOPMAJILHOTO JIaBJICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIIU.
Ananu3z T1abnuu, rtpadukoB, cxeM. Ilouck o0OBsICHEHHS HAOMIOJAEMBIM COOBITUSIM.
Onpenenenue CBOWCTB NPUOOPOB MO dYepTekaM M MOJAEIAM. AHaIW3 BO3HHMKAIOIIHUX
npoOsieMHbIX cuTyanuil. M3o00paxkaTte cucreMy KOOpAMHAT, BBIOMpaTh TEJNO OTCYETA U
CBSI3BIBATH €0 C CUCTEMOW KOoOpJuHAT. Mcnoiap30BaTh CUCTEMY KOOPAMHAT JUIsl MU3y4YEHUs
npsiMOJIMHENHOTO JABMKeHUs Tena. COopka mpuOOpoB M KOHCTpyKuuid. Hcnonb3zoBaHue
U3MEPUTENIbHBIX NPUOOpPOB. BhrimomHeHne 1a00paTOPHBIX M NPAKTUUECKUX padoT (c
HCNoJIb30BaHUeM oOopynoBanusi «Touka pocray). JluarHocTika W yCTpaHEHUE
HEWCIpaBHOCTEH mpubopoB. BricTpanBaHue TUIMOTE3 HA OCHOBAHWUU UMEIOIIUXCS JTaHHBIX.
KoHctpyupoBanue u mojenupoBaHue. BeimoiaHeHue 3aaHUl MO yCOBEPIIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapuUaHTOB ONBITOB. Pa3paboTka uIpoBepka METOIUKHU
IKCTIIEPUMEHTAIBLHON paboThl. PaboTa B ManbIX rpynmnax. AHaIU3UPYIOT, BBIOUPAIOT U
000OCHOBBIBAIOT CBOE peleHue, nercteus. [lpencrapnenue pe3yabTaToB MapHOM, TPYNIOBOM
NEATENIbHOCTU. YYacTUe B IUAJIOTE€ B COOTBETCTBUH C MTPABUIJIAMH PEYEBOrO MOBEACHUS.
I'mapocraTuka.
Teopusi:  3akon  Apxumena, 3akoH  [lackans, THAPOCTATUYECKOE  JABIICHHUE,
COOOIIAIOIINECSICOCYAbl, THAPABINYECKUE MAIITUHBI.
Ilpaxmuxa: 3a0auu: BBHITAIKUBAIONIAS CHUJIA B PAa3IMYHBIX CHCTeMax; NOpHOOpPH B
3aayax(CooOmaouecs  COCyNbl, THUAPABIAYECKUE  MAIUHBI, pblUard,  OJOKM).
DKCIEpUMEHTAIIbHBIC 3aJaHNUSA:
l1)uzmepenue cuiabl ApxuMena, 2)U3MEpPEeHHE MOMEHTA CHJIbI, JICHCTBYIOIIErO0 Ha pblyar,
3)usmepenne pabOThl CHIIBI YIPYTOCTU MPU MOIBEME TPy3a ¢ MOMOIIBI0 TOJBHKHOTO HIIA
HENoIBIKHOTO Os10Ka. (C ncnonb3osaHnem obopyaosaHua «Touka pocra»)
Xapakmepucmuka 0CHOBHbIX 6U008 0esMeNIbHOCHIU:
Ananu3 tabmun, rpadgukos, cxeMm. [lonck oObscHeHHs HaOmrOgaeMbIM coOBITHSIM.COOpKa
puOopoB u KOHCTPYKIIU. Hcnons3oBanue U3MEPUTETBHBIX puOOpPOB.
BreimosniHeHnenabopaTOpHBIX M MpakTHUYecKuX paboT. JluarHocTMka ¥ yCTpaHEHUE
HEUCITPaBHOCTEW MpuOOpoB. BrICTpanBaHWe TUIOTE3 HA OCHOBAHMHM HMMEIOIIMXCSA JAHHBIX.
KoncrpyupoBanue u moaenupoBanue.Pabora B ManbIx rpynmax. AHaJIU3UPYIOT, BHIOUPAIOT
u OOOCHOBBIBAIOT CBOE pemieHne, jaeicTBus.IIpencraBienne pe3ynbTaToB — MapHOM,
IPYIIOBON JesTenbHOCTH. [loAroToBKa COOOIIEHUI W JOKIAg0B. YyacTue B AUAlore B
COOTBETCTBUH C MPABUIAMHU PEUECBOTO MOBEICHHUSI.
Crartuka.
Teopus: bnok. Peruar. PaBHOBecume TBEpABIX Tel. YCIOBUS paBHOBeCHs. MOMEHT
cuiblIlpaBuno mMomentoB. llentp Tsbkectu. VccnemoBaHue pas3iuyHBIX MEXaHUYECKHX
cucteM.KoMOMHUpOBaHHBIE 33/1a4d, UCTIOJB3Ysl YCIOBHS PAaBHOBECHSI.



IIpakmuxa: 3rotoBnenue paboTarolieil CUCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.
Ananu3z T1abnuu, rpadukoB, cxeM. Ilouck o0OBsICHEHUS HAOMIOJAEMBIM COOBITUSIM.
OnpeneneHue CBONCTB MNPUOOPOB MO dYepTekaM M MOJEIsAM. AHAIU3 BO3HUKAIOIIUX
npoOsieMHbIX cuTyanuii. HaGmogaTe aeiicTBUE MPOCTHIX MexaHU3MOB. llo3HakomMuThCS €
(u3nUecKoi MOJIENBIO «a0COMIOTHO TBEPAOE TENOY». PemaTe 3ajaun Ha TPUMEHEHHUE YCIOBHS
(npaBuna) paBHOBecus pbryara. [IpumeHsiTbyciaoBue (IIpaBUIIO) paBHOBECHS phblyara Jjis
OOBSCHEHUS JEUCTBUSL PA3NUYHBIX HHCTPYMEHTOB,UCIOJIb3YEMbIX B TEXHHKE M B OBITY.
CbOopka nmnpubopoB u KOHCTpykiui. Hcmonp3oBaHue U3MEPUTEIBHBIX MNPUOOPOB.
BoinosniHeHne 1a0oOpaTOpHBIX M HpakTUYECKUX palboT. JlMarHocTMka H yCTpaHEHUeE
HEUCIIpaBHOCTEN MmpuOOpoB. BhICTpanBaHuEe TMIOTE3 Ha OCHOBAHUM MMEIOLIUXCS JTaHHBIX.
KoHcTpynpoBanne u MoJenupoBaHu€. BBINOIHEHWE 3aaHMl MO YCOBEPLIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. Pa3paboTka M mpoBepka METOAMKHU
AKCIIEpUMEHTaNbHOM paboThl. PaboTa B Manblx rpynmax. AHaIUM3UPYIOT, BBIOMPAIOT U
000OCHOBBIBAIOT CBOE peleHue, nercteud. [lpencrapnenue pe3yabTaToB MapHOM, TPyHIOBOM
nestenbHocTU. [loaroroBka coobmenuit u  gokiaaoB. OCYUIECTBISIIOT CAMOOLEHKY,
B3aUMOOIIEHKY AEATEIbHOCTU. YYacTUE B JUAJIOT€ BCOOTBETCTBUU C MPABUIIAMU PEYEBOIO
NOBEJCHUS.
8 kuacc

TensioBbie sIBJICHUS.
TennoBoe pacmupenue Ten. [Ipouecchl maBiaeHUs U OTBEPAEBAHNS, UCTIAPEHUS U
KoHJeHcanuu. Teronepenaya. BiiaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaOmogenue TtasHus npga B Boge. 2. CKopocTH HcCHapeHus
pasTUUHBIXKUAKOCTEH. 3. TeroBble nBUraTenu Oyayuero.

Jlabopamopnule pabomul (¢ HcMoJb30BaHHEM o0opyaoBanus «Touka pocray):
1. V3MeHeHus IIWHBI Tela MpPH HarpeBaHWW U oxiaxiaeHuu. 2.0TivBKa mapapuHOBOTO
coinparuka. 3. Habmonenue 3a maBieHueM jpaa 4. OT 4ero 3aBUCUT CKOPOCTh HCIIApCHUS
xuakoctu? 5. Habmonenne TerionpoBoIHOCTH BOIBI U BO3yXa.

Xapakmepucmuka 0CHOBHbIX 6UO008 0esmMeNbHOCHIU:

CamocrosiTennbHO  QOPMYNHUPYIOT — TO3HABATENBHYIO 3a7ady. YMEIT C  IOMOIIBIO
BOMPOCOBAOOBIBATh  HEAOCTaWIIyl0 HHpopManuioo. Vcnonp3oBaHne HM3MEPHUTENbHBIX
npubopoB. BeimonHeHne 1ab0paTopHBIX U MPAKTUYECKUX padboT. JIMarHocTHKa W yCTpaHEHHUE
HEUCITpaBHOCTEW mpuOOpOB. BhICTpanBaHuEe TUMOTE3 HA OCHOBAHUU MMEIOIIUXCS JaHHBIX.
KonctpyupoBanue u MogeanupoBaHue.
BrimosiHeHne 3aaHuil IO yCOBEPIIEHCTBOBAHUIO MpUOOpoB. Pa3zpaboTka HOBBIX BapUAHTOB
ombITOB. PazpaboTka u mpoBepKa METOAMKHU AKCIIEPUMEHTAIBHONM paboThl. PaboTa B Manbix
rpynnax. AHaIU3UPYIOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHWE, JICUCTBHS.
[IpencraBnenne pe3ysibTaTOB IMAPHOW, TPYNIOBOM JAECATEIBHOCTH. Y4YacTHE B JUAJIOTE B
COOTBETCTBHH C MPABUIIAMU PEUEBOTO IMOBEACHUSI.
DJleKTpUYeCKHe SIBJICHHUS.
Mukpomup. Mogenu atoma, cymiectBoBaBiine 10 Hawana XIX. Hcrtopus OTKpbITHUA H
JNEeUCTBUSTAIbBAHUYECKOTO 37eMeHTa. Mctopust co3manust anekTpodopHoit MamuHbl. OnbIT
BosbTa. D5eKTpuyYeCcKnidl TOK B SJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucrnob3oBaHueM ooopyaoBanusi «Touka pocTay)



1. Mopnenu atoMoB. 2. ['agbBaHUYECKUE JIEMEHTHI. 3. D1eKTpo(hopHON MaIMHBL. 4. OTBITHI
Bousbra u ['anbBanu.

Jlabopamopnuie pabomui: 1. CozaHne ralbBAHUYECKUX 3JIEMEHTOB U3 MOJAPYUYHBIX CPEACTB.
2.O7EKTpUYECKUI TOK B )KUJIKOCTSAX CO3JAaHUSI «30JI0TOIO KIFOUUKAY.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeAmMeTbHOCU:

VYrpaBnsioT CcBOel  TMO3HABAaTEILHOM W yuyeOHOM  JACSATEIBbHOCTBHIO  MOCPEIACTBOM
[IOCTAHOBKULIEIICH, IUIAHUPOBAHUs, KOHTPOJIS, KOPPEKLMH CBOUX JIEUCTBUM M OLEHKHU
YCIEMHOCTH ycBoeHUs. CpaBHUBAIOT CIOCOO M Pe3ysbTaT CBOMX JEHCTBUU ¢ 0o0OpasLoMm -
JUCTOM CONPOBOXAeHUSI. OOHAPYKUBAIOT OTKIOHEHUS. OO TyMBIBAIOT MPUUYNHBIOTKIIOHEHUH.
OcCyIIecTBISAIOT CaMOKOHTPOJIb W B3aMMOKOHTPOJIb. VCmonb30BaHWE W3MEPUTEIBHBIX
puOopoB. BeinonaHeHne 1ad0paTOPHBIX U MPAKTUYECKUX pabOoT.[MarHoCTHKa U yCTpaHEHUE
HEUCHpaBHOCTEW NMpuOOpoB. BriCTpanBaHue rumnore3 Ha OCHOBAHWU MMEIOIIMXCS JaHHBIX.
KoHcTpynpoBaHue u MOAEIMpOBaHUE.
JJIeKTPOMATHUTHbBIE SIBJICHUS.
MarnuTtHoe mosne B BeniecTBe. MaruutHas aHoManusi. MarnutHble Oypu. Pa3zHOBHIHOCTH
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH JEKTPOABUTATENEH.

Hemoncmpayuu (¢ ncnoib3oBaHueM odopynopanns «Touka pocray):

1. HarnsagHoCTh MOBEJEHUS BEIIECTB B MArHUTHOM ToJie. 2. [Ipe3eHTanuu 0 MarHuTHOM
nojie 3eMid U O  MarHuTHeIX  Oypsix. 3. JlemMoHcTpamusi  pa3HOBHUIHOCTEM
AIEKTPOU3MEPUTETBHBIX TPUOOPOB. 4. HarnsimHOCTh pa3HOBUIHOCTEH
anekTpoaBurareneil. Jlabopamopuvie pabomui: 1. iccnenoBanue pa3anaHbIX
ANEKTPOUZMEPUTETHHBIX TPHUOOPOB.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIIU.

VYpaBisitoT cBOEH MO3HABATENLHON M y4eOHOU N1eATeNbHOCThIO MOCPEACTBOM IMOCTAHOBKHU
Henel, IUIaHUPOBaHUS, KOHTPOJS, KOPPEKUHUH CBOMX JEWCTBUH W OIEHKH YCIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CIOCOO M pe3yJbTaT CBOUX JACHCTBUH € 00pa3loM - JINCTOM
conpoBoxeHua. OOHapyXkuBatoT OTKIOHEHHUA. OOAYMBIBAIOT TPUYMHBI OTKIOHEHHIA.
Ocy1iecTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Onruyeckue siBJIeHUS.
HcTtoyHuku cBeTa: TEIJIOBbIE, IIOMUHECLIEHTHBIE, UCKYCCTBEHHbIE. MI3rOTOBIEHNE KaMephl -
00CKypa 1 UcCae0BaHNE N300paKEeHUs ¢ TTOMOIIBI0 MOJEI. MHOTOKpaTHOE U300pakeHUE
IpEeAMETAaB HECKOJBKUX IUIOCKMX 3€pKajax. M3roToBUTh MEPUCKON M C €ro MOMOIIBIO
npoBectr HaOmofeHus. [IpakTnyeckoe WMCHONb30BaHUE BOTHYTHIX 3€pKald. 3PHUTEIbHBIE
WJUTIO3UH, MOPOXKIAAEMble IpEIoMIIEHHEM cBeTa. Mupaxu. Pa3BuTHe BOJOKOHHOW OITHKH.
Hcnonp30BaHue 3aKOHOB CBETA BTCXHUKE.

Hemoncmpayuu (¢ ucnoab3oBaHueM odopynoBanusi «Touka poctay)
1. PaznuyHble UCTOYHUKH cBeTa. 2. M300pakeHue nmpeamMeTa B HECKOJIBKUX
IJIOCKUX 3epKanax. 3. M300paxkeHre B BOrHYThIX 3epkasiax. 4. Mcronb30BaHME BOJIOKOHHOM
ONTUKU.S. Y CTPOMCTBO (hOTOAMMAPATOB, KHHOIIPOSKTOPOB, KAJIEHJOCKOTIOB.
Jlabopamopnuie pabomei. 1. VI3rotoBiaeHne kamepsl - 00CKypa U MCCIIET0BAHUE N300paKeHUS
comotnisio mMonenu. 2. Ilpaktuueckoe mpuMeHeHHME IUTOCKHX 3epkai. 3. IIpakTuueckoe
WCIMOJIb30BAHME BOTHYTHIX 3€PKAJL.

Xapaxmepucmuka 0CHOBHBIX U008 0sIMENbHOCU.

VYrpaBnsioT cBOEH MO3HABATENBHON M y4eOHOU JEATeIbHOCTHIO MOCPEICTBOM MOCTAHOBKHU
LEeJICH, TUIAHUPOBAHUS, KOHTPOJISI, KOPPEKUWH CBOUX JEWCTBUM M OLIEHKU YCIICIIHOCTH
yCcBOEHHUS. Boienstor u (GopMyIupyIOT MO3HABATENbHYIO 1IEb. BBIIEISIOT KOJIMUEeCTBEHHbIE



XapaKTEPUCTUKU OOBEKTOB, 3aJaHHbIE clIoBaMH. [[pMHMMAIOT MO3HABATENbHYIO 1EJb U

COXPaHSIOT €€ NPH BBHIMOJHEHUU Y4eOHBIX AeiicTBuil. Oco3HaroT cBou AeicTBus. NMeroT

HABBIKA KOHCTPYKTUBHOTO OOIIEHHUS B MAJIIX TPYIINAX.

YesoBex 1 npupoa

ABTOMaTHMKa B Hamied Xu3HH. [IpuMepsl WCMOIB30BaHUS ABTOMATHYECKUX YCTPOWCTB B

HayKe, Ha Tpou3BOJICTBE U B ObITY. CpencTa cBsi3u. Panno u teneBugeHue. AJbTepHATUBHBIC

WUCTOYHUKH DJHEpruu. Bumbl amektpocTtaniuii. HeoOXoIMMOCTh SKOHOMHUW TIPUPOTHBIX

PECYpPCOB M HCIOJIL30BAaHUS, HOBBIX JKOJIOTMYHBIX M OE30MacHBIX TexHosioruii. Hayka u

0€301acHOCTb JIIOJIEH.

Jlemoncmpayuu: 1. poromarepuansl u Ciaiabl 1o TEME.

Jlabopamopnvie pabomul: 1. I3yuenne neicTBUN CPEACTB CBA3MU, PAJAUO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIIU.

CamocTosTenlbHO  (POPMYJIUPYIOT [O3HABATENbHYIO 3ajadyy. YMEIT (WIM pa3BUBAIOT)

CIIOCOOHOCTH € MOMOIIBIO BOMPOCOB J100BIBAaTh HEJAOCTAIOIIYIO HH(DOPMALHIO.

9 kiaacce

Kunemaruka
CnocoObl  omucaHusi MeXaHW4eckoro mBwkeHus. Cuctema otcdeta. [IpsmonuHeitHoe
nBrkenue. IlpsmonnHeliHOe paBHOMEpPHOE ABWKEHHE MO IIOCKOCTH. llepeMelnienue u
CKOPOCTb MPH PABHOMEPHOM MPSIMOJIMHENHOM JABUKEHUHU IO TNIOCKOCTH. OTHOCUTEIBHOCTD
nerokeHus. CioxkeHue ABWKEeHUH. [IpuHIMI HE3aBUCUMOCTH ABWKEeHUN. KpuBosmHeEWHOE
nBUxKeHUE. JIBuKeHue Tena, OpOIIeHHOTo MOl YIJIOM K TOPU30HTY. PaBHOMEpHOE NIBIXKEHHE
10 OKPYXKHOCTH. YTJIOBasi ckopocTh. [lepron n yactora Bpamenus. CKOpOCTbh U yCKOPEHUE
IPY paBHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.

Jlabopamophule pabomul (¢ HcMoJb30BaHHEM ooopyaoBanusa «Touka pocray):

N3yuenue nBrxeHUs CBOOOIHO MaaloIero tea. M3yuenne qBuKeHus 1o OKPY>KHOCTH.
IIpumepnvle memvbi NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
OnpeneneHue CKOpPOCTH PABHOMEPHOTO JIBMXKEHUSI TMPH HCIOJIB30BAHUU TpEHa)Xepa
«0eroBasi TOPOKKay.
HcTopuueckas peKOHCTPYKIIUS OMBITOB ['anmuies: mo omnpeneraeHno YCKOPEeHUs: CBOOOIHOTO
aJICHUs Tell.
[TpuHMnBl paboThl TPUOOPOB NI HM3MEPEHHUs CKOpocTed M yckopeHuil. [lpumenenue
CBOOOJHOTO TAJEHUs IJIi M3MEPEHUsl peakiny dYelioBeka. PacueT TpaeKTOpWHU NBHKECHUS
nepcoHaxeu pacckaszon P.Pacms.

Xapakmepucmuka 0CHOBHbIX 6U008 0esmMeNIbHOCHIU:

YTeHHE U OOCYXJCHHE TEKCTa CTAaTCHHMHTEPHET-CAUTOB, OOCYKJIEHUE JOKIAIOB U
MPEe3eHTAIMi, COCTABIICHUE W PEIICHUE 3a/1a4, O0CYKeHNE CITIOCOO0B pelIeHws (MTOATOTOBKA
k OI'D no usmke).
JIlnnamuka
Nueprmansubie cucteMbl orcueTa. Cuia. 3akonsl HproToHa. JIBrokeHHe Tena moj JeUCTBUEM
HECKOJBKUX CWJI. J[BH>KEHME CUCTEMBI CBSA3aHHBIX TeJ. /[[MHAMHKa paBHOMEPHOIO IBUKECHUS
MAaTEpPUAIbHOW TOYKM 10 OKPYKHOCTH. Kraccel cuin. 3aKOH BCEMHPHOTO TATOTECHMS.
JBmxkenue mianer. MckyccrBeHHble cnyTHUKU. CosiHewHas cucteMa. Mcropust pa3Butus
npeacrasieHuil o Beenennoit. Ctpoenue u 3Bosronns BceneHHom.



Jlabopamopnule pabomwi (¢ HCMOJb30BaHHEM 00opynoBanusa «Touka poctay):
N3Mepenne Macchl Tella C KCMNOJb30BAHMEM BEKTOPHOTO pa3joXKeHHs CWibl. M3ydyeHue
KMHEMATUKU W JIMHAMUKH PABHOYCKOPEHHOTO JBIKEHUS (HAa MpUMEpPE MalluHbl ATBYyJa).
N3ydenne TpeHus: CKOJIbKEHUS.
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
Uctopuueckast pekoHCTpyKIusa OonbITOB KyinoHa 1 AMOHTOHA MO ONPEAEICHUIO BEIMYHHBI
CUJIBI TPEHUS CKOJbXkEHHs. [lepBbie MCKYCCTBEHHBIE CIYTHHUKHA 3emiid. Kak oTiamyaroTcs
MEXaHUYECKUE MPOILIECChl Ha 3eMJ€ OT MEXaHMYECKUX IMpoleccoB B Kocmoce? Tena
Conneunoil cucteMbl. OTKPBITHS HA KOHYUKE MEPA.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIIU.
YTeHUE M OOCYXJIECHHE TEKCTa CTaTed WHTEPHET-CAaWTOB, OOCYXIEHUE JOKIAJ0B W
MIPE3CHTAINI, COCTaBJICHUE U PEILICHHE 3aJ1au, 00CYKJeHUE CTIOCOO0B pelieHus (MoAroToBKa
k OI'D no ¢usuke).
NMmnynabe. 3aK0H COXpaHEeHUS UMITYJIbCA
Nmnynsc. W3MeHeHune wumnynabca MaTepualibHOM  Touku. Cucrema Tel. 3aKoH
COXpPaHEHUSIUMITYJIbCA.
IIpumepnvle membi NPOEKMHUBIX U UCCIEO08AMENLCKUX PAOOM.:
PeaktuBHoe nBuxkenue B npupoae. Paccienosanue JTII ¢ moMomibro 3akoHa COXpaHEHUS
UMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIIU.
YTeHUE MW OOCYXJICHHE TEKCTa CTaTeld WHTEpPHET-CalTOB, OOCYXKJEHHE JOKIAI0B M
Ipe3eHTalli, COCTAaBIIEHUE U PEIIeHHE 3a7a4, 00CYKIEeHUE CIIOCOOOB pelieHus (MOAr0TOBKa
k OI'D no dusuke).
Cratuka
PaBHoBecue Tena. MoMEHT cuwibl. YCIOBHS paBHOBecHus TBepaoro Ttena. lIpocteie
MEXaHU3MBI.
Jlabopamopnule pabomul (¢ HcnoJb30BaHHeM ooopyaoBanusa «Touka pocray):
OmnpeneneHue MeHTPOB Mace Pa3IudIHBIX TeJl (TpU Crocoba).
IIpumepnvle memvi NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
[IpumeHeHne mpOCTHIX MEXAaHU3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKA O HEOOcKpebda.
HccnenoBanne KOHCTPYKIUU BEJIOCUIIEA.
Xapakmepucmuka 0CHOBHbIX 6UO008 0esMeNbHOCHIU:
YTeHHE W OOCYXJEHHE TEKCTa CTaTell HHTEPHET-CAalTOB, OOCYXJCHHE JOKIaJA0B U
MpEe3eHTAIMi, COCTABICHUE U PEIICHUE 3a/1a4, OOCYKIeHHE CIIOCOO0B pPElIeHHs (MTOATOTOBKA
k OI'D no pusuke).
Mexanuveckue KoJe0aHUs U BOJTHbBI
Mexanndeckue koneOanusa. [IpeoOpazoBaHue HSHEPrUUM TPH MEXAHUYECKUX KOJICOAHUSX.
MaremaTuieckuidi U MPYKUHHbIA MassTHUKU. CBOOOAHBIC, 3aTyXarOUIME W BBIHYXKICHHBIE
kosnebanwns. Pezonanc.Mexannueckue BOJHBI. J[JIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomul (¢ HcIoJb30BaHHEeM 00opyaoBaHus «Touka pocTay):
N3ydenne koeOaHU HUTSIHOTO MasTHHUKA.
lIpumepnsie memol NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM
CrtpyHHBIE My3bIKalIbHbIe UHCTPpYMEHTHI. KonebaTeapHble CUCTEMBI B TPUPOJIE U TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 0sIMENbHOCU.
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YTeHHE U OOCYXJIEHUE TEeKCTa CTaTed MHTEPHET-CalTOB, OOCYXJAECHHE JOKIaJA0B U

MpEe3CHTAIuM, COCTABIICHUE U PEIICHHUE 3a/1a4u, 0OCYK/IeHHE CIIOCOOOB pelieHus! (MoAr0TOBKa

k OI'D no usuke).

JJIeKTPOMATHUTHbBIE KOJIeOAHMSI M BOJIHBI

[lepemennblit snekTpuueckuil Tok. KonebatenbHblii KOHTYp. BBIHYXIEHHBIE U CBOOOIHBIC

OM konebanusi. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvle memvl NPOEKMHUBIX U UCCTE008AMENLCKUX PAOOM.:

[IpuHOHNBI paIUOCBA3U U TENEBUACHUA. BnusHue OM H3nydeHHl Ha KUBBIE OPraHU3MBI.

N3roroBineHne yCTaHOBKH JUIsl AEMOHCTpaMu onbIToB o OMMU.

OnektpoMarHuTHOE u3iydyeHue CBYU-neun. Mctopruueckass peKOHCTPYKIHS ONBITOB AmIiepa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.

YTeHHEe U OOCYXXJIEHUE TEeKCTa CTaTed MHTEepHET-CalToB, OOCYXJAEHHE JOKIaJA0B U

Ipe3eHTal1ii, COCTAaBJIEHUE U pEelIeHUe 3a]1a4, 00CYKJIeHUE CIIOCOOOB pelieHus (MOAroTOBKa

k OI'D no dusuke).

OnrTuka

Uctounnku cBeta. [lelicTBUs cBeTa. 3aKOH MPSIMOJIMHEMHOTO paCpOCTPAHEHUSI CBETA. 3aKOH

oTpaxkeHus cBeTa. [locTpoenne n300pakeHui B MIOCKOM 3epKaie. 3aKOH MPEJIOMIICHUS CBETa

Ha IJIOCKOM T'paHMIIE ABYX OJHOPOJHBIX MPO3pauHbIX cpel. IIpemomienue cBeTa B MpU3ME.

Jucnepcusa cBeta. SIBjIeHME NOJHOTO BHYTPEHHEro oTpaxeHusd. JIuH3bl. ToOHKME NUH3BL

[TocTpoenue n3o0pa)keHUi, co3aBaeMbIX TOHKUMH JUH3aMu. a3 u 3penne. OnTtuueckue

npuOOopBHI.

Jlabopamopnule pabomei (¢ Mcob30BaHHEM 00opynoBaHusi «Touka pocra»):
OKCIepuMEHTalIbHasi MpPOBEpPKA 3aKOHA OTpa)k€HUs cBeTa. l3MmepeHue mokazarens
npesoMIIeHus BoJbl. Mi3aMepenue poKyCcHOro paccTOsIHUSI COOMpAIOUIei JTUH3bI.

IIpumepnvle membi NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
Hcropus ucciienoBanus CBETOBBIX siBJIeHUN. VcTopruueckas peKOHCTPYKLHS TeJIECKOIa
["amunes. M3rorosieHne KajaenIocKkomna.

Xapakmepucmuka 0CHOBHbIX 6UO008 0esmMeNIbHOCHIU:
YTeHHE W OOCYXKJEHUE TEKCTa CTaTell HHTEpHET-CAaliTOB, OOCYXJCHHE OKIaJ0B U
Ipe3eHTAINi, COCTAaBIIEHUE U PEIICHHE 3a]a4, 00CYKIECHUE CIIOCOOOB pelIeHus (MOAr0TOBKA
k OI'D no dusuke).
DuU3MKa aTOMa U ATOMHOI0 S/Apa
Crpoenue atoma. [lornoienre u ucnyckanue cBeta aroMmamu. OnTudyeckue creKTpbl. ONbITHI
Pesepdopna. Ilnanerapuas moznens atoma. CTpoeHHE aTOMHOTO sipa. 3aps0BO€ HMAacCOBOE
yucna. SlepHble CUJibl. DHEPrusi CBSI3M aTOMHBIX siA€p. 3aKOH PAaJMOAaKTUBHOTO pacnaja.
Anbda- u 6eta-pacnansl. [IpaBuna cmemnienus. Snepusie peakiuu. JleneHne u CUHTE3 siIep.
SAnepnas sHepretuka. Hcrounuku nsHepruum ConHua u 3Be3n. Peructpamus saepHbIX
M3ydeHU. BinsiHue paanoakTHBHBIX W3JIYYEHHU HA JKUBBIE OPraHu3Mmbl. Jlo3umeTpus.
DKonoruyeckue npooIeMbl siIEPHON SHEPTETUKH.
IIpumepnvle memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
Ucrtopus uzyuenus: atoma. Usmepenue KIIJ| conneunoit 6arapen. HeBuaumble n3nyyeHus B
CIIEKTPE HarpeThIX TEl.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCU.
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YTeHHE U OOCYXJIEHUE TEeKCTa CTaTed MHTEPHET-CalTOB, OOCYXJAECHHE JOKIaJA0B U
MpEe3CHTAIui, COCTABIICHUE U PEIICHUE 3a/1a4u, 0OCYK/IeHHE CIIOCOO0B pelieHus (OAr0TOBKa
k OI'D no usuke).

®opmMbl Opranu3anuu o6pa3oBaTebLHOIO Npomecca:

* TPyMIIOBas;

* UHIUBUyalIbHAS,

* (hpoHTANIbHASL.

Beaymme TexuoJsiorum:

Hcnonb3yroTest 3MeMeHThl CAeAYIOIUX TEXHOJOTUN: MPOEKTHAasA, MpoOJeMHOro oOy4eHus,
MH(OPMAIMOHHO-KOMMYHUKAILIMOHHASI, KPUTUYECKOTO MBILIUICHHS, TPOOIEMHOr0 AMAJIOTa,
UTPOBaA.

OcHoOBHBIE MeTOAbI Pa00OTHI HA YPOKe:

Benymumu metonamMu oOydeHus SBISIOTCSA: YaCTUYHO-TIOMCKOBOM, METOJI MATEMATUYECKOTO
MOJIETUPOBAHMSI, AKCUOMATHUECKUN METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS AOMOJIHUTENbHBIM, TO OTMETKA B 0ajiax He CTaBUTCS.
VYyamuiics yuuTcs OLEHUBATh ce0sl M APYrUX caM, YTO MO3BOJISET pPa3BUBATh YMEHUS
caMoaHaJlh3a UCIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITENILHOCTH, KaK CBOWCTBY JIMUHOCTH
ydaierocsi. BelsiBieHre mpoMeXKyTOYHBIX M KOHEUHBIX PE3YIbTATOB YUAITUXCS MPOUCXOIUT
yepe3 NPaKTHYECKYI0 AeSTENbHOCTD; 3a4€THBIE paOOThI:

* TeMaTUYecKas Mo00pKa 3a7]a4 pa3IMYHOTO YPOBHS CIOKHOCTHU C MPEACTABICHUEM Pa3HBIX
METOJIOB pEIICHHs] B BUJE TEKCTOBOI'0 JOKYMEHTA, MNpe3eHTAuuu, (Jdum-aHuMaluu,
BHIEOPOJIHKA ik Web - cTpaHuIbl (caiiTa)

* BBICTABKa MPOEKTOB, MPE3EHTAIIHII;

* JIEMOHCTpAIUsl SKCIEPUMEHTa, KaueCTBEHHOM 3a/7aud C KaueCTBEHHbIM (YCTHBIM WJIU B
BUJCTIPWIOKEHUS,, B TOM 4YHCIIe, NpE3EHTAIMeil) ONMUCaHWeM IIpoliecca Ha 3aHSITHH,
(hecTUBANIEIKCIIEPUMEHTOB; (PU3NUECKUE OJIMMITHATBI.

KanennapHo-temaTuyeckoe IJIaHMPoOBaHue / KJacc

Ne Jara Tema ypoka Hcnoab3oBanue Mpume
n/n NpoBeICHUS 000pyI0BaHMS IIEHTPA | 4a
Ilian | Pakr €CTeCTBEHHOHAYYHOM HHE
H TEXHOJIOTHYeCKOM
HaNpaBJeHHOCTel

«Touka pocra»

1. BBenenue (14)

BBojanoe 3anstue. Llenu nzagaun KomnsrorepHoe
1 Kypca.TexHuka 6€30MacHOCTH. o0opynoBaHue
2. Pos1b 3KcTIEpUMEHTA B *KM3HM YesioBeka (34)
Cuctema eMHUL, IOHIATHE O KomMmnerorepHoe
2 HPSMBIX U KOCBEHHBIX U3MEPEHUAX o0opynoBaHue
du3nueckuit SKCIepUMEHT. Ob6opynoBanue s
Busl pu3nueckoro skCepuMeHTa. JIEMOHCTpaIi

[orpenrHocTs u3mMepeHus. Buapt
MOrpelHoCTeN n3Mepenus. Pacuér
MOTPEUTHOCTH U3MEPEHUSI.

4 JlaboparopHas paboTta O6opynoBanue Jist

w
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«M3mepenne o0bemMa TBEpIOro
tenay. [IpaBuna opopmieHus
71a00pPaTOPHOM pabOTHI.

n1abopaTopHBIX paboT
YUYCHHUYCCKUX OIIBITOB

3. Mexanuxka (84)

5 PaBHOMEpPHOE M HEpAaBHOMEPHOE O6opynoBanue 1Jis
ABUKCHUA. n1abopaTopHBIX paboT
6 I'padmueckoe npeacraBieHue VUCHHYECKUX OIIBITOB
ABIIKCHHA. (Ha 6a3e KOMIIIEKTOB
Pemenue Fpa(i)I/IHCCKfIX 3azad, s OI'D)
7 pacyeT MmyTH U CpeHel CKOPOCTH
HEPABHOMEPHOTO JBUKCHHUSI.
8 [ToHsTHE MHEPIIMU U UHEPTHOCTH.
LenTpobexHas cuina..
9 Cuna ynpyrocrtu, cuia TpeHHs OGopynoBanue s
1ab0paTOPHBIX paboOT U
JlabopaTtopHnas pabota
YUEHUYIECKUX OTIBITOB
«HccnenoBanne 3aBUCHUMOCTH
CWJIBI YIIPYTOCTH, BO3HUKAIOIICH B (Ha 623¢ KOMILTEKTOR
10 NPYKUHE, OT CTENEHHN JehopMarium s OI'9)
MIPYKUHBD».
JlaGopaTtopHnas paboTta
11 «Omnpenenenue kodhduirerTa
TpEeHHsI Ha TpUOOMETpe».
JlabopaTtopHnas paboTta OGopynoBanue 1Jis
«MccnenoBanue 3aBUCUMOCTH 1a00paTOPHBIX padoOT U
12 CHWJIBI TPEHUS OT CHJIBI YUEHUYECKUX OTIBITOB
HOPMAJILHOTO JaBJICHUSD.
4. 'mapocraTuka (124)
13 [TmoTHOCTE. 3amaua maps ['epona O6opynoBanue s
JIEMOHCTpaIi
Pemrenue 3aga4 moBLIIEHHON
14 CJIOHOCTH Ha pacueT MIIOTHOCTH
BEIIECTBA.
15 Permrenue 3amau moBBIIIIEHHON Oo6opynoBanue aist
CJIOKHOCTHU ,Z[eMOHCTpaI_II/Iﬁ
16 JlaByieHuE KUJIKOCTH U raza. 3aKoH
[Tackans
17 CooOmaromuecs cocybl.
18 JlaboparopHas pabota O6opynoBanue s
«U3rotoBnenue Moenu (oOHTaHa» nabopaTopHbIX paboT U
19 JlaGopaTopHas paboTa YUEHUYECKUX OTIBITOB
«H3roroBnenue Moenu GoHTaHA» (Ha Ga3e KOMILICKTOB
3akoH Ilackans. /laieHue B ms OI'9
KUAKOCTSAX M razax.
20 lMunpaBnuyeckre MalIuHbL.
CooOrmaromuecs COCybl.
21 BrrTankuBaromias cuna. 3akoH O6opynoBanue s
Apxumena. JEMOHCTpAIHiA
JlaGopatopHas paboTa Ob6opynoBanue s
29 «BplsicHeHUe yCIOBUS IIaBaHUS 1abopaToOpHBIX paboT U

TCII».

YUYCHUYCCKUX OIIBITOB
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23 biok 3ama4 Ha 3akon [Tackans, O6opynoBanue 1Jis
3aKOH ApXumesna. JEMOHCTpALUi
24 bnoxk 3agau na 3axon Ilackamsd,
3aKOH Apxumena.
5. CraTruka (104)
25 biok. Peryar. OGopyoBanue 1ist
JIEMOHCTpALMH
26 PaBroBecue TBepabIX Te1. MOMEHT
cunbl. I [paBriio MOMEHTOB.
27 LenTp Tsaxectu. MccnenoBanue O6opynoBanue s
Pa3IUYHBIX MEXaHUICCKUX CUCTEM JIEMOHCTpAIUI
28 KombunupoBannblie 3a1a4m,
WCTIOJIb3Ys YCIIOBHUSI PAaBHOBECHSL.
29 KombunupoBanHbie 3a1a4m,
WCTIOJIb3Ys YCIIOBUS PAaBHOBECHS
JlabopaTtopHnas pabota OGopynoBanue s
«M3rotoBiienue paboTaronieit 1ab0paTOPHBIX paboOT U
30 cucteMbl 6;10k0B». OdopmiieHne YYEHHUECKHUX OIBITOB
paboTHI. (Ha 6a3e KOMIUIEKTOB
Pabota Hax mpoekTom «brokmy. g OI'D
JlaGopaTtopHnas paboTta
«M3rotosiienne paboTaromiei
31 CUCTEMBI OJIOKOBY.
JlabopaTtopHnas paboTa OGopynoBanue ajis
«U3rotoBnenue pabdoraromieit 1ab0opaToOpHBIX paboT U
32 CHUCTEMBI OJIOKOBY. YYCHHUYECKHUX OIBITOB
Odopmnenue paboThl. KommbrorepHoe
33 000pyI0BaHKE
34 3aiuTa MpoeKToB.
KasengapHo-teMmaTuyeckoe nJiaHupoBaHue 8 KJiacc
Ne Jara Tema ypoka Hcnoab3oBanue npume
n/n NpoBe/IeHUs! 000py10BaHHUS LIEHTPA | YaHHe
Ilnan | Pakr €CTeCTBEHHOHAYYHOI
H TeXHOJIOTHYeCKOH
HaNpaBJeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBonnoe 3ansartue. Llenu nzanaun KommbrotepHoe
1 Kypca.TexHuka 6€30MacHOCTH. obopymoBaHue
2. TensioBble siBjienus (12 )
PazHooOpa3ue TenIoBbIXBICHHH. KomMmnerorepHoe
2 TennoBoe pacuiMpeHueTeN. o0opynoBaHue
JlaGopatopHas paboTa Ob6opynoBanue s
«I3MeHeHust UTUHBI Tena Ipu 1abopaToOpHBIX paboT U
3 HarpeBaHUU U OXJIAXKJACHUNY. YUYEHHUYECKUX OTIBITOB
Temnonepenaua Habnronenue O6opynoBanue st
TEIUIOMPOBOJHOCTH BOJIBI U JEMOHCTpAITHiA
4 BO3/yXa.
JlaGopatopHas paboTa Ob6opynoBanue s
5 1a00paTOpHBIX paboT U

«M3mepenue ynenpHou
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TEIJIOEMKOCTH Pa3INYHbIX
BELIECTBY.

[InaBnenue u oTBEpACBaHUE.
JlaboparopHas pabota «OTIUBKa

YUCHHUYECKHUX OIBITOB
(Ha 0a3e KOMILJICKTOB
s OI'D

6 napaHOBOTO COJITATHKA
JlaboparopHas pabora O6opynoBanue ajs
«Habmtonenue 3a miaBjIeHUEM 1a00paTOPHBIX PabOT U
7 JBIa» YUEHUYECKUX OTIBITOB
Pemienne onumnuaaHbIx 3a1a4 OGopynoBanue 1Jis
8 Ha ypaBHEHHE TEIJIOBOTO OajlaHca JIEMOHCTpAIHH
Pemenne onumnuaaHeIx 3a1a4 O6opynoBanue s
9 Ha Pacy€T TEIIOBBIX MPOIECCOB JIEMOHCTpAIHIA
10 JlabopaTopus KpucTamiorpaduu.
Hcnapenue u koHAeHCAIHSI. OGopynoBanue s
11 JIEMOHCTpaLuil
CocraB atmocdepsl, O6opynoBanue 11
HaOII0ZICHUE TIepexoaa JIEMOHCTpAIIHA
HEHACBIIIEHHBIX MTaPOB B
12 HACHILICHHBIE.
BrnaxHOCTB BO3/yXa Ha pa3HBIX ObopynoBanue st
13 KOHTHHEHTAX JIeMOHCTpaLUi
3. DnexkTpuyeckue siBjaeHus (84)
Muxkpomup. Mogenu atoma, OOGopynoBanue s
14 cymecTBoBaBIIKe 10 Hadana XIX JIeMOHCTpaLUi
Hcropust OTKpBITUS U IEHCTBUS Kommnbroreproe
15 raJbBaHUYECKOTO SIEMEHTA 0BopynoBaHHe
Hcropus co3ganus amekTpoopHOit
16 MAaIIHHBI
OnbiThl BonbTa. DnekTpudeckuil Kommnberoreproe
17 TOK B 9JIEKTPOJIUTAX. o6opy0BaHKE
Pemenue onuMnuagHbIx 3a1a4 Ha O6opynoBanue st
18 3aKOHBI IOCTOSIHHOTO TOKa JEMOHCTpAIHii
Habmtonenue 3aBucuMocTu O6opynoBanue st
COMPOTHBIICHHUS POBOIHUKA OT JeMOHCTpALIHi
19 TEMIIEPATYPHI.
JlaboparopHas padota O6opynoBanue st
«OrnpeneneHue CTOUMOCTH nabopaTopHbIX paboT U
U3PAcX0/I0BaHHOM JIEKTPOSHEPTUH | YYEHHUUYECKUX OIBITOB
M0 MOIIIHOCTH MOTPEOUTENS U IO (Ha 06a3e KOMILIECKTOB
20 CUETUHKY» s OI'D
Pemenue onmuMnuagHbIx 3a1a4 O6opynoBanue amus
21 Ha TEIJIOBOE JIeHCTBUE TOKA JEMOHCTpAIHi
4. DjIeKTpOMarHuTHbIe siBJeHus (34)
DNEeKTPOMAarHUTHBIE SBIICHUSI. O6opynoBanue st
22 DNEeKTPOU3MEPUTENbHBIE TPHOOPHI. JEMOHCTpAIHi
MaruutHas aHoManusi. MarHUTHBIE O6opynoBanue st
23 Oypu JEMOHCTpalun
PasznoBugHOCTH
24 3JIEKTPOIBUTATEIEH.
5. OnTuyeckue siBjeHust (74)
. HcTounuku cBeTa: TETUIOBBIE, ObGopynoBanue st

JIOMHUHECIICHTHBIC

JIEMOHCTpanui
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DKcIepuMEHT Ha0I0ICHNUE.
MHorokpaTHOE U300pakeHue
npeaAMETa B HCCKOJIBKUX IIJIOCKUX

26 3epKayax.
N3rotoBUTH MEPUCKOIT U CETO O6opynoBanue 1Jis
27 MTOMOIILIO TIPOBECTH HAOIIOICHUS JIEMOHCTpaIuit
[IpakTrueckoe ucrob30BaHNE OGopynoBanue 1Jis
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaLui
3puTenbHbIE UIUTIO3UH, O6opynoBanue s
MOPO>K/IaeMbI€ TIPETOMIICHUEM JIEMOHCTpaIuit
29 ceeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM OITHKHU
Hcnonb3oBaHne 3aKOHOB CBETA B
31 TEXHHUKE
6. YUesnoBek u npupoaa (44)
32 ABTOMAaTHKa B HallleH KU3HH . Kommnbroreproe
33 Panuo u TeneBuieHHE obopynoBanue
AJbTEepHAaTUBHBIE UCTOYHUKHU
34 SHEpruu. Buabl 351eKTpoCTaHIMNA
Hayxka ceroans. Hayka n
35 6e30MacHOCTD JTFO/ICH.
Ka.]'IeHJIapHO-TeMaTI/I‘IeCKOG INIAHUPOBAHHUE 9 kJiacce
Ne Hara Tema ypoka Hcnoab3oBanue npume
n/n NMPOBeAeHUS 000py/1I0BaHMS LIEHTPA | YaHHUE
Ilnan | Pakr €CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOi
HanpaBJIeHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. Llenu nzagauun Kommnbroreproe
1 kypca. TexHruka 6€30MacHOCTH. 000py1I0BaHNE
2. Kunematuka (7 )
CnocoObl onMcaHus OOGopynoBaHue s
2 MEXaHHYECKOTO ABIIKCHUS JIEMOHCTpAaIUit
[IpsiMonmHEliHOE paBHOMEPHOE O6opynoBanue st
JIBH)KEHHUE TI0 TIOCKOCTH? CMOTpS JIeMOHCTpaLHit
3 13 KaKo# TOYKH HaOI0gaTh
OTHOCHUTEBHOCTD JIBUKCHHS. O6opynoBanue st
4 CiosxeHne JBIKEHUMN. JIEMOHCTpaIui
Jlabopamopnvie pabomul: Ob6opynoBanue s
«3yuyenne nBUKEHUSI CBOOOTHO nabopaTopHbIX paboT U
najarouiero tena», «M3yuenue YYEHHUYECKHUX OIBITOB
S JBUKEHHUS TEJa IO OKPYKHOCTHU
Kak u xyna nonerena BulIHeBas O6opynoBanue s
kocTtouka? Pacuer TPACKTOpHUU I[eMOHCTpaLII/II?'I
JBUKEHUSI TEJ U IEpCOHAXKEHN
6 pacckas3oB P.Pacn o Mronxays3ene
Hcropuueckas peKOHCTPYKIIHS O6opynoBanue JIst
7 onbITOB ["anuies no onpeneneHunto
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yCKOpeH#us g.

JIEMOHCTpaLui

Omnpenenennue CKOpoCTU
PaBHOMEPHOTO ABWKEHUS IIPU
UCIIOJIb30BAHUM TPEHAXepa

O6opynoBanue 1Jis
JIEMOHCTpaLui

8 «OeroBasi JOPOIKKay.
3. Junamuka (84)
Cuna Bou, cuiia yoexIeHUs Win O6opynoBanue s
9 cwia - (pu3ndeckas BeruIuHa’? JIEMOHCTpAITHiA
Jlabopamopnas paboma: OGopynoBanue 1Jis
10 «M3MepeHne Macchl Telay 1abopaTopHBIX paboT
JBr>keHue Tea 1o JeCTBUEM YYEHUYECKUX OIBITOB
11 HECKOJIBKUX CHII
JIBM>KEHWE CHCTEMBI CBSI3AHHBIX OGopynoBanue s
12 Ten JIEMOHCTpALHiA
Jlabopamopnvie pabomul. OGopynoBanue s
«M3ydeHune TpeHUs CKOJIBKEHUS» | JIADOPATOPHBIX padoT U
13 YUEHHUYECKUX OTIBITOB
JIlnHamMuKa paBHOMEPHOTO JBUKECHUS OGopynoBanue s
14 0 OKPY)KHOCTH JIEMOHCTpALUH
Hcropus pasBuTHs NpeacTaBIeHUN O6opynoBanue st
15 o Bcenennoii. CotHeuHast cucTeMa. JIeMOHCTpaLUi
OTKpBITHS HA KOHYHKE Tepa. O6opynoBanue st
[TepBBIe HCKYCCTBEHHBIC CITYTHUKU JIEMOHCTpAITHA
16 3eMIIH.
4. UmnyJbce. 3aK0H coXpaHeHHst UMITYJIbca (34)
17 Kax BbI sIXTYy Ha30BeTE... Kommnberoreproe
18 PeakTuBHOE ABMXEHUE B PUPOIC. obopyoBaHue
Paccnenoranue TII ¢ moMoImpio Kommnberoreproe
19 3aKOHA COXPaHEHUS UMITYJIbCa o6opy0BaHKE
5. Craruka (24)
Jlabopamopnas paboma: OOGopynoBaHue s
«OrmpeneneHne HeHTPOB Macc 71ab0paTOpHBIX paboT U
20 pa3IUYHBIX TeJ (TpU croco0a)» YYCHHYECKHUX OIBITOB
[IpumeHeHre TpOCTHIX MEXaHU3MOB KommbrorepHoe
BCTPOUTECIILCTBE: OT 3EMJIIHKU 110 060py;[0]3aH1/1e
21 HeOocKpeba
6. MexaHu4yeckue KoJ1e0aHusi 1 BOJHBI (34)
22 Bubel MasTHUKOB U UX KOJIEOaHUIA O6opynoBanue st
23 YTto nepeHocut BoIHa? ACMOHCTpALUi
KonebarenbHble CHCTEMBI B IPUPOJIE
24 HTEXHUKE
7. DJeKTPOMATHUTHBIE K0J1e0aHNs M BOJTHBI (24)
DKcrepuMeHTallbHAs TPOBEPKa KommbrotepHoe
25 cBoycTB OM BOJH. o0opynoBaHue
HccnenoBanue 21eKTpOMarHuTHOTO KommbrotepHoe
26 n3nydennss CBU-neun o0opynoBanue
8. OnTuka (44)
. U3rotoBnenue moaenu KowmmnprotepHoe
27 KaJeigocKomna. o6opynoBanue
DKcrepuMeHTallbHAs IPOBEPKa ObGopynoBanue st
28 3aKOHA OTPAKCHHSI CBETA. JEMOHCTpAIHiA
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Jlabopamopnas paboma:
«M3Mepenue nokasareis

O6opynoBanue 1Jis
1a00paTOPHBIX PabOT U

29 MIPEIOMIICHUS BOJIBD) YUEHUYECKUX OTIHITOB
Kax oTnnuarorcst nokazarenu O6opynoBanue 1Jis
30 HpeIoMJIEHHS LIBETHOTO CTEKIIA JIEMOHCTpALHii
9. ®u3uka aToMa U aTOMHOTIO si/Apa (44)
[Tornomenue u HCyCKaHUE CBETA Kommnberoreproe
31 atomaMu. OTITHYECKUE CIIEKTPHI. 0GopynoBaHNe
N3zmepenne KITJ[ conneunoit
32 Oarapen KoMnbrotepHoe
Bmmsane PaaAOaKTUBHBIX 06OPYI[0BaHI/I€
33 M3JTy4EHU I Ha )KUBBIE OPraHU3MBbI
CrocoOpl 3aluThI OT
34 paMOaKTUBHBIX H3JTydCHUN
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