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O6meoOpa3oBarenbHast OOIepa3BUBAOIIAas TpPOrpamMma JIOMOJIHUTEIBHOTO 00pa3oBaHus JeTei
«Du3nKa B 3a/1a4ax M SKCIIEPIMEHTAX» €CTECTBEHHO-HAYYHOUW HAIIPABICEHHOCTH.

YpoBeHb 0CBOEHMSI — OOIIEHHTEIUICKTYaTbHBIMH.

O0bem nporpammsl: 102 yaca

®opMa OpraHu3amum 00Pa3oBaTeJIbHOIO NMPoLecca: OYHasl.

Cpok ocBoenusi: 1 rog ooyuenus (34 venenn).

Pexxum 3aHsATHIA: 3 3aHATHS B HENlEO Mo 1 yacy.

Anpecar nporpaMmmbl: oOydatouiecs 14 — 15 ner.

esab u 3a1a4u NPOrpaMMbl

Ilenv: pa3BuTHE Yy YYaIIUXCS T[IO3HABATEIBHBIX WHTEPECOB, HHTEUICKTYAIIbHBIX M TBOPYECKUX
CHOCOOHOCTEH, NCCIeIOBATENIbCKUX U SKCIIEPUMEHTATOPCKUX HABBIKOB B XOJI€ PEIICHHS MPAKTUUECKUX 3a7a4 U
CaMOCTOSITEITLHOTO MPUOOPETEHUS HOBBIX 3HAHUI.

3adauu:

- crlocoOCTBOBATH CAaMOpPEATH3AINY YIAIUXCsl B U3YYCHUH KOHKPETHBIX TeM (DU3HKH,

- pa3BUBaTh U MOJAJEP>KUBAThH NTO3HABATENILHBINA UHTEPEC K U3YUEHHIO (PU3UKU KaK HAyKH,

- 3HAKOMHTH O0YJAFOIIUXCS C MTOCICTHUMU JTOCTIKEHUSIMU HAYKH U TEXHUKH,

- Hay4uTh pelaTh 3aJa4i HECTAHJAPTHBIMU METO/IaMU,

- pa3BUBaThH IO3HABATEIIBHBI WHTEPEC IPH BBHIMOTHCHHH SKCIICPUMEHTAIBHBIX HCCICIOBAHUN C
UCIOJIb30BaHUEM WH(OPMAITMOHHBIX TEXHOJIOTHIA.

AKTYaJIbHOCTh TPOrpaMMbl. JIMJAKTUYECKUH CMBICT JCSITCILHOCTH IIOMOTAeT OO0YYaroIIHMCs
CBsI3aTh OOy4YEHHE C KU3HBbIO. 3HAHHUS M YMEHHs, HeOOXOIUMBIEC Jisi OPraHU3AlMH HCCIEI0BATENbCKOM
NEeSITeIbHOCTH, B OyAyIIIeM CTaHYT OCHOBOM /JIsi OpraHU3alliuy IJTAHUPOBAHUS KUZHEIEATETbHOCTH.

HoBu3Ha M oTIMYMTE/bHBIE 0CO0EHHOCTH. Peanu3anus mporpaMMHOIO MaTepHalia CrocoOCTBYeT
O3HAKOMJICHHUIO OOYYaromIMXcsi ¢ OpraHu3aleill KOJUIEKTUBHOTO M HWHAMBUAYAJIbHOTO HCCIEAOBAHUS,
noOyXJIaeT K HaONIOACHUSIM U JKCIEPUMEHTUPOBAHUIO, MO3BOJIAET YEpeloBaTh KOJUIEKTUBHYIO U
WHIVUBUIYATBHYIO IS TCIBHOCTD.

Ilenarornyeckasi 1ejieco00Pa3HOCTh MPOTPaAMMbl 3aKJIIOYAETCS B TOM, 4YTO OOYyYarol[uecs
MOJIYYal0T BO3MOXKHOCTh IIOCMOTPETh Ha PA3IMYHBIC MTPOOJIEMBI C TIO3UITUH YYCHBIX, OLTYTUTh BECh CIIEKTP
TpeOOBaHUN K HAYYHOMY HCCIENOBaHUIO. Tak e CYIIECTBEHHYIO pOJIb UTpaeT OBJaJIeHHe JIeThbMU
HAaBBIKOB pa0OTHI ¢ HAYYHOU JIUTEPATYPO: TIOUCK U MTOA00p HEOOXOUMBIX JINTEPATYPHBIX HCTOYHHUKOB, UX
aHaJlu3, COMOCTABIIEHUE C PE3yNbTaTaMH, OMyYEHHBIMH CAMOCTOSITENbHO. Y o0y4arommxcs GopMupyercs
JIOTUYECKOE MBINUICHHE, MMaMATh, HABBIKM MyOJIMYHOTO BBICTYIUICHHS MEpell ayIAUTOPHEH, OpaTopCcKoe
MacTepCTBO.

IlnanmpyemMble pe3yibTaTbl OCBOCHHSI NMPOrPaMMbl BHEYPOUYHOH JesATeJbHOCTH «Pu3Mka B 3aJa4dax
HIKCIEpUMeTax» (C MCNoJIb30BaHueM o0opynoBanus «Touka pocra») B 8- 9 kiaccax.
Peanu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yabTAaTOB:

JInuHoOCTHBIE:

B chepe MTMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

— yueOHO-TIO3HABATENbHBIM HMHTEPEC K HOBOMY Yy4e€OHOMY Marepualy M CrocodaM pelIeHHs HOBOM
3a]a4u;

— OpHEHTAallMs Ha IOHWMaHue IPUYUH yCIieXa BO BHEYUYEOHOH eATeIbHOCTH, B TOM YHCIIE Ha CaMOaHallu3 U
CaMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIN3 COOTBETCTBHSI PE3YIbTATOB TPEOOBAHNUAM KOHKPETHOH 3a/1a4H;

— CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHO 1€ TeTbHOCTH;
Obyuarowuiics noay4um 603MOHCHOCMb O POPMUPOBAHUSL:

- BHyTpeHHeﬁ MO3UMIUKU MIKOJIbHHUKA Ha YPOBHC IIOJIOXUTCIBHOI'O OTHOIICHHA K IIKOJIC, IMOHWMAaHHA
HCO6XOI[I/IMOCTI/I YUCHUS, BBIPA)KCHHOT'O B npeo6naz(aHHH y‘-IC6HO-1'I03HaBaTCJ'ILHLIX MOTHUBOB,

— BBIPAKEHHOW yCTONUMBON yuyeOHO-TI03HABATEIbHON MOTHUBALIUU YUCHHUS;



— YCTOWYMBOTO yu4eOHO-TI03HABATEILHOTO HHTEPECA K HOBBIM OOIIMM CTIOCO0aM pemIeHHs 3a1ad.
MeTtanpeamerHblie:

B cdepe peryasiTHBHBIX YHUBEpPCAIBHBIX YU€OHBIX ACHCTBUN yUaIIUXCS:

— IUIaHUPOBATH CBOU IIGfICTBPISI B COOTBETCTBHHU C ITOCTaBICHHOM 3a,uaqel?1 " YCIIOBUSAMM €€ pCaJiu3allu, B
TOM YHCJIE BO BHYTPCHHEM IIJIaHE,

— YUUTBIBAaTh YCTAHOBJICHHBIE PaBWJIA B INIAHUPOBAHUU U KOHTPOJIE CII0CO0A PELICHNUS;
— OCYULIECTBJIATh UTOTOBBIN U IOLIArOBBIM KOHTPOJIb 110 PE3YJILTATY;

— OIOCHHUBATb IpaBUJIbHOCTDb BBIITOJIHCHU A ,Z[CﬁCTBHH Ha YPOBHE a,I[eKBaTHOP'I
peTPOCHeKTHBHOﬁ OIICHKHU COOTBCTCTBHA PE3YJILTAaTOB Tpe6OBaHI/I${M HaHHOﬁ 3aJa4uu U 3a1[aqH0171 O6J'IaCTI/I;

— aJIeKBaTHO BOCIIPUHUMATH MPEJIOKEHUS U OLIEHKY yYUTelled, TOBapHILel, pOAUTENCH U IPYTUX JII0IeH;

— pa3iau4gaTth Crocod U pe3ysabTaT JeHCTBUS.

Obyuarowuiics nOIyYUm 803MOACHOCIb HAYYUMCA!

- B COTPYAHHUYCCTBE C YYUTCJIICM CTaBUTH HOBBIC y‘ICGHI:Ie 3aJa4u,
— IPOABJIATH IO3HABATCIIBHYO HHUIIUATUBY B y‘IC6HOM COTPYAHUYCCTBC,

— CaMOCTOATEIbHO aJI€KBaTHO OLICHUBATh NPABUJIBHOCTh BBIIOJIHEHUS AEHCTBUSI U BHOCUTH HEOOX OMMBbIE
KOPPEKTHBBI B UCIIOJIHEHHE KAK 110 XO/Y €ro peaiu3aluu, Tak U B KOHIE JIeHCTBUS.
B cdepe no3HaBaTeIbHBIX YHUBEPCATIbHBIX YUCOHBIX ACHCTBUM yyaluxcs:

— OCYIIECTBJIATH TIOMCK HEOOXOAMMOW WH(POPMALMU [UIS BBINOJHEHHUS BHEYYEOHBIX 3aJaHUN C
UCTIOJIB30BaHUEM Y4EOHOW JTUTEPaTypbl U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE, YHIIMKIIOTICIIHIA,
CIIPABOYHHKOB (BKIJIIOYAs JIEKTPOHHBIE, IU(PPOBBIC), KOHTPOIUPYEMOM IpocTpaHcTBe HTEepHeTa;

— OCYILECTBIIATH 3anuch ((pukcainio) BEIOOpOUHON nHbOopMaluu 00 OKpyXkKarolieM MUpe U 0 cede camoM, B
TOM 4Hcie ¢ nomouipto HHCTpyMeHToB UKT; — crpouTs cooOuieHus, MpoeKThl B YCTHON M MHCbMEHHOMN
hopme;

— MIPOBOJIUTH CPABHEHUE U KIACCU(UKAIUIO TI0 33IaHHBIM KPHTEPHSIM;

- YCTAHABJIMBATH MPUYNHHO-CJIICACTBCHHBIC CBA3U B U3YU4aCMOM KpYTe HBHCHHﬁ;

— CTPOUTH PACCYXKACHHUS B (OpME CBSI3M MPOCTHIX CYXIEHUH 00 OOBEKTE, ero CTPOEHUM, CBOWMCTBAX U
CBSI3aX;
Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCAL:

— OCYILECTBJIATh PACHIMPEHHBIH MOMCK MH(MOpPMAlMM C UCIOJIb30BAaHUEM pECypcoB OHUONMOTEK U CETU
HHurepHeT;

— 3aMUCHIBaTh, PUKCHUPOBATH MHPOPMALIUIO 00 OKPYKAIOLINX SABJICHUAX ¢ MOMOIIbI0 nHCTpyMeHToB UKT;
— OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIIEHNUS B YCTHOUM U MUCbMEHHON hopme; — OCYIIIECTBIISATh
BbIOOp Hanbosee 3 PEeKTUBHBIX CLIOCOOOB pelIeHNs 3aau B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

— CTPOMTH JIOTHYECKOE PACCYKIEHUE, BKIFOYAIOIIEE YCTAHOBICHNE NIPUUNHHOCIEACTBEHHBIX CBS3€EH;

— MOTYT BBIUTM Ha TEOPETHUYECKHM YPOBEHb DELIEHUS 3aJad: PEIICHHE IO OINpPEJIEICHHOMY IIIaHy,
BJIaJICHUE OCHOBHBIMHU ITPUEMAMU PEIICHMS], OCO3HAHMS IEATEIBHOCTH 110 PELICHUIO 3a/1a4U.

B chepe koMMyHNKATHBHBIX YHUBEPCATIbHBIX YUEOHBIX NEHCTBUM ydaluxcs:

— aJIeKBaTHO WCIIO/Ib30BaThb KOMMYHHMKATHBHBIC, IPEKIE BCETO - PEUEBBIC, CPEIACTBA MJIs PELICHUS
pa3IMYHBIX KOMMYHHMKATHBHBIX 3ajlad, CTPOUTh MOHOJIOTMYECKOE COOOIIEHHE, BIAAETh JUATOTMYECKON
¢dbopMoil KOMMYHHUKAIIUH, UCIIOJIB3Ys, B TOM YHCII€ CPECTBA U MHCTPYMEHTHI



HUKT 1 nucTaHImHMOHHOrO OOIIEHHS;

— JIOMYCKaTh BO3MOXHOCTh CYILIECTBOBAHMUS Yy JIOJICH pPa3IMYHBIX TOYEK 3pEHUS, B TOM YHUCIE HE
COBMAJAIONIUX C €ro COOCTBEHHOW, W OPHEHTHPOBATHCS Ha TMIO3MIMIO MapTHEpa B OOUIEHUU W
B3aUMOJCHCTBUH;

— YUYUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMUHBIX O3UIIHI B COTPYIHUYECTBE;
— (dbopMynpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;

— JIOTOBApUBAThCSA W TMPHUXOAUTH K OOIIEMY pPEIICHHWI0O B COBMECTHOW JEATEIHHOCTH, B TOM YHCIEC B
CUTYAaIMU CTOJKHOBEHHS HHTEPECOB;
Obyuarowuiics noay4um 603MOMCHOCHb HAYUUMbCA:

— YUUTBIBATh U KOOPAUHUPOBATH B COTPYAHHUYCCTBE OTIIMYHBIC OT COOCTBEHHOI MMO3HUIUU APYI'UX J'IIO,I[GI‘/'I;

— YUUTHIBATh pa3Hble MHEHUS M HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3HIINIO;
— [IOHUMaTbh OTHOCUTEIBHOCTh MHEHHH U MOXOJ0B K PELICHUIO ITPOOIEMBI;

— ApryMmeHTHUPOBATH CBOIO MMO3UIHUIO U KOOPAWMHHUPOBATH €€ C MO3UITHUAMU MAPTHEPOB B COTPYAHHUICCTBE IIPU
BLIpa6OTKe O6H.[€FO PCLUICHUA B COBMECTHOM JCATCIIbHOCTH,

— 3a/1aBaTh BONPOCHI, HEOOXOAUMBIE JUIsI OpraHU3ali COOCTBEHHOH NEATENIbHOCTH U COTPYAHHUYECTBA C
IIapTHEPOM;

— OCYLIECTBIATH B3aUMHBIM KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE HEOOXOUMYIO B3aUMOIIOMOILb.
IIpeameTHbIe:

— OpPUCHTUPOBATLCA B ABJICHUAX U 00BEKTaX OKpYyXXaromero Mupa, 3HaTb I'paHUIlbl KX TIPUMCHHUMOCTH;

— MOHUMATh ONpeIeIeHUs GPU3NICCKUX BEITMUYMH U IOMHUTH OTpeAeTIstomye (GopMyItbl;

— MOHUMATh KaKUM (U3UUECKUM MPHUHLUIIAM M 3aKOHAM MOJYMHSAIOTCSA T€ WM UHbIE OOBEKTHI U SBJICHUS
HIPUPOIBI;
— 3HaHUE MOJIEJIM MOUCKA PeLIeHnH 7 3a/1a4 1o (pusuke;

— 3HaTh TEOPETUYECKUE OCHOBBI MAaTEMAaTUKH.

— MpUMeYaTh MOJIENHN SBIEHUN H 0OBbEKTOB OKPYKAIOIIETO MHUPA;

— AHaJIM3UPOBATh YCIOBUE 3a7a4H;

— nepedopMyIUPOBaTh U MOJIETUPOBATH, 3aAMEHSATh UCXOIHYIO 33/1a4y IPYTOH;
— COCTaBJIATH IUUIAH PELICHUS;

— BBIJIBUTAaTh U MPOBEPATH NpeAJIaraeMbl€ JIJIsl PEIICHUS TUIIOTE3bIL;
— BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH OIEPALIUSIMH, COCTABJISIOIIMMU IMOUCK PEIICHUS
3a7auH.

3. Conep:xaHue NporpaMMbl BHEYPOUHOI eI TeJIbHOCTH
BBenenne. Bronnoe 3anstue. Lenn u 3amaun kypca. TexHuka 6€30MacHOCTH.
Poab 3xkcniepuMeHTA B KU3HU YeJIOBEKA.

Teopusa: V3yuuTb OCHOBBI TeOpHM MoOrpemHocTtei. llorpemHocTH MpsIMBIX U KOCBEHHBIX W3MEpPEHUH,
MaKCHUMasbHasl MOrPEIIHOCTh KOCBEHHBIX M3MEPEHMH, Y4eT MOTPEIIHOCTEN M3MEPEHUN IPHU MOCTPOCHUU
rpacduxos. [IpencraBienue pe3ynbTaToB U3MepeHuil B popme Tabaull 1 rpa@uKoB.



IIpakmuxa: OCHOBBI TEOPUH IOTPEUTHOCTEH MPUMEHSTH TPU BBIIIOJHEHUU SKCIIEPHMEHTAIBHBIX 3a/1ad,
NpaKTHYECKHX PpaboT. (¢ mcmosb3oBannem odopynoBanus «Touka pocra») Xapakmepucmuka ocHO8HBIX
81008 0esIMeNbHOCU:

[IpuBoauTh TpuMepbl 0OBEKTOB M3ydeHUs (PU3MKHU ((hu3nyeckue sBICHUSA, (PU3NUECKOE TEJO, BEUIECTBO,
dbusudeckoe nosie). HabmronaTe u ananu3upoBaTh pu3ndeckue sBiacHUs ((GPUKCHPOBATh N3MEHEHUS! CBOWCTB
00BEKTOB, CPaBHUBATh UX M 0000maTh). [I03HAKOMUTBCSA € HKCIIEPUMEHTAIBHBIM METOJIOM HCCIIEIOBAHUS
npupozsl. COopka MpuOOPOB M KOHCTPYKIUH. Vcmonp3oBaHWe M3MEPHUTEIbHBIX MPUOOPOB. BrimonHeHne
7a00paTOpPHBIX W TPAKTUYECKUX paboT. [luarHocTMKa ¥ YCTpaHEHHWE HEHCIPaBHOCTEH MpUOOpPOB.
BricTpanBaHue runoTe3 Ha OCHOBAaHHH UMEIOIINXCS JAHHBIX.

MexaHuka.

Teopus: PaBHOMEepHOE M HEpaBHOMEpHOE JBWXKeHHE. [ paduueckoe mpeicTaBlieHHE BYKEHHS. Perienue
rpaduyecKkux 3aaady, pacyeT MyTH U CPEIHEHl CKOPOCTH HepaBHOMEPHOro ABWKeHHs. [loHsATHE MHEpLUH U
HHCPTHOCTHU. HeHTpOGe)KHaSI CHJia. HpI/IMeHeHI/Ie JaHHBIX (I)I/I3I/I‘-IGCKI/IX MOHATHH B KHU3HCACATCIbHOCTH
yenoBeka. Cuiia ypyrocTtH, CHia TPEHHUSL.

Ilpakmuka: WccnenoBaHue 3aBUCHMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOIICH B IPYXUHE, OT CTEICHU
neopmanuu npyxunsl. Onpexpenenue koddduimeHTa TpeHHs Ha TpuOoMeTpe. (¢ HMCHOJb30BaHHEM
odoopynoBanus «Touka pocray)

HCCHGI{OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHUA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUS.

Xapakmepucmuka OCHOBHbBIX 8U008 0esIMEeNbHOCHIU!

Anamm3 Tabnun, rpadukoB, cxeM. [louck oOBsicHeHUs1 HaOMoOgaeMbIM COOBITUSIM. OnpenesieHne CBONCTB
nprOOpPOB IO YepTeKaM U MOJIENIAM. AHAIN3 BO3HUKAIOIIMX MPoOIeMHBIX cuTyauuil. I3o0paxars cuctemy
KOOpJIMHAT, BBIOMpPATh TENO OTCUETA U CBS3bIBaTh €ro C CUCTEMOW KoopauHAT. Mcmosib30BaTh CUCTEMY
KOOpJMHAT JJIs H3YYeHHUs MpsMOoJIMHEHHOro nBwxeHus Ttena. COopka npuOOpOB M KOHCTPYKLUH.
Hcnonp3oBaHne W3MEPUTENBHBIX NpUOOPOB. BpImonHeHue 11abOpaTOpHBIX M TMPAKTHYECKUX paboT (c
HCnoab30BaHueM oOopynoBanust «Touka pocra»). JlMarHoCTMKa M yCTpaHEHHE HEHUCIIPABHOCTEH
npubopoB. BricTpamBaHWe THUIIOTE3 HA OCHOBAaHMHM HWMEIOIIMXCS MJaHHBIX. KoOHCTpympoBaHue u
MoJeNnupoBaHue. BbimomHeHWe 3ajaHuil MO YCOBEPIIEHCTBOBAaHMIO MpHOOpoB. Pa3paboTka HOBBIX
BapHaHTOB ONBITOB. Pa3paboTka M mpoBepka METOAMKU SKCIIEpUMEHTAIbHOM paboThl. Pabora B Mambix
rpynnax. AHaTU3UpyIOT, BbIOMPAaIOT U OOOCHOBBIBAIOT CBOE peuieHue, naedctus. IlpencraBienue
pe3yNbTaTOB MapHOM, IpyNIOBOW MAESATENbHOCTH. Y4YacTue B JHAOre B COOTBETCTBUU C TMpaBUIIaMHU
peueBoro nosefeHus. I'uapocraTuka.

Teopus: 3akon Apxumena, 3akoH I[lackanis, rugpocTaTHyeckoe MaBJICHHE, COOOIIAIOIIUECS COCYIbI,
THJIPABITNYECKUE MAIITHHEI.

Ilpakmuxka: 3a0auu.: BBITAJKUBAIOIIAs CHJIA B PA3JIMYHBIX CHCTEMax; MPUOOPHI B 337a4ax (CooOmarommecs
COCY/IBL, TUAPABIMYECKIE MAIIMHBI, PbIYaru, OJOKH).

DKcrepuMeHTaIbHbIE 3a/1aHUS:

1 )u3mepenue cuibl Apxumena,
2)n3MepeHne MOMEHTa CUJIbL, JEMCTBYIOLIETO HA phlvar,

3)uzmepenue paboThl CHIIBI YIIPYTOCTH IPU MOABEME Ipy3a ¢ MOMOIIbIO MOJIBUKHOTO UM HEMOABHKHOTO
omoka (¢ uWcmoJib3oBaHuem odGopyaoBanusi «Touka pocra») Xapakmepucmuka o0CHOBHBIX 61006
0esAmenbHOCU:

Ananmu3 tabmnui, rpadgukoB, cxem. [louck oObscHeHus HaOmomaeMbIM cOObITHSIM. COOpKa TMPUOOPOB H
KOHCTPYKIUH. Mcronp30BaHuEe M3MEPUTENBHBIX MPUOOPOB. BrimonHeHne 1a00paTOPHBIX U MPAKTUYECKUX
pabot. J[uarHocTuka M yCTpaHEHHE HEUCHpaBHOCTEW mpubopoB. BricTpanBaHHe TuIoTe3 Ha OCHOBAaHUU
uMeroxcs naHHeiXx. KoHcTpynpoBanue u MoaenupoBaHue. Pabotra B ManbIx Tpymmnax. AHAIU3HPYIOT,
BbIOMpalOT U 00OCHOBBIBAIOT CBOE pelleHue, neicTBus. [IpencraBienne pe3ynbTaToB NapHOM, TPYIIIOBOM
nestenbHOCTH. [loAroroBka cooOIIeHuil U T0KIa0B. Y4yacTue B JUaore B COOTBETCTBHU C IMPaBUIAMH
pEe4eBOro NoBeICHNUS.

Craruka.



Teopus: bnok. Ppiuar. PaBHOBecwe TBepabIX Tea. YcCioBus paBHOBecus. MomeHT cuibl. [lpaBuiio
MOMCECHTOB. HGHTp TSKCECTU. I/ICCHGI[OBaHI/Ie PA3INIHBIX MECXAaHUYCCKUX CUCTCM.

KomOuHnpoBaHHbIe 3ajauu, UCIOJIb3Ys YCIOBUS PABHOBECHS.
Ilpaxmuxka: VI3roToBieHne paboTaromeil cucTeMbl OJIOKOB.

XapaKmepucmuKa OCHOBHBIX 8UO008 0esIMEeNbHOCHIU!

Ananu3 tabnun, rpadukos, cxem. Ilouck oObsicHeHUs HabM0maeMbpIM cCOObITHSAM. OmnpeneneHue CBONCTB
PUOOPOB TI0 YEPTEKAM U MOJEISIM. AHAJIN3 BOZHUKAIOIIUX MPOOJIEMHBIX CUTYaIHi.

HaOmronate pelicTBue mpocThIX MexaHU3MOB. Ilo3HakoMuThbes ¢ (DU3MUECKOH MOJENBIO «aOCOIIOTHO
TBEpOe Teno». Pemarh 3amaun Ha npuMeHeHHE ycioBus(IpaBuia) paBHOBecus pbruara. [IpumeHsTH
yciaoBue (NMpaBWIIO) pPABHOBECHS pblyara [uid OOBSCHEHUs JAEHCTBUS pa3IMUYHBIX WHCTPYMEHTOB,
UCTIOJIb3YEMBIX B TEXHUKE M B ObITy. COOpKa mpuOOPOB M KOHCTPYKIMA. VICIIONb30BaHIE N3MEPUTEIBHBIX
npubopoB. BeinosnHeHne 71a0OpaTOpHBIX UM MpPaKkTUYeCKUX paboT. JlMarHocTMKa M yCTpaHEHUe
HEeHCIpaBHOCTEW  mpuOopoB. BricTpanmBaHue THMOTE3 HAa  OCHOBAHWM  HUMCIOIIUXCA  JaHHBIX.
KonctpynpoBanue u MojenupoBaHue. BblNoiaHeHHEe 3aJaHMi 1O YCOBEPLIEHCTBOBAHHUIO MPUOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMNbITOB. Pa3paboTka u mpoBepKa METOAUKHU IKCIEPUMEHTAIbHON pabOTHI.
PaGora B MmanbIx rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peEIlIeHUE, AEHCTBHUS.
[IpencraBnenne pe3ynbTaToB MApHOM, TPYMIIOBOW JesATeNbHOCTH. I10AroToBKa COOOLICHHWI W JTOKIIAJIOB.
OCylIEeCTBISIIOT CaMOOLEHKY, B3aUMOOLCHKY JEATEIBHOCTH. Y4YacTHE B JAMAIOrEe B COOTBETCTBUU C
IIpaBUJIaMU PEYEBOTO ITOBEJCHMUSI.

TenoBble ABICHUS.

TermtoBoe pacmupenue Tten. [lpolecchl TUTABIIGHWS ¥ OTBEPJCBAHUS, HWCHAPCHUS W KOHJICHCAITHH.
Temnonepenaya. BnaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu. 1. HabnroaeHue TastHust Jiba B BOJIE.

2. CKOpOCTb UCHIApEHUs PA3IUYHBIX )KUIKOCTEH.

3. TerutoBbIe qBUTATETN OYYIIETO.

Jlabopamopnule pabomet (¢ HcioIb30BaHueM o0opynoBanus «Touka pocray)
1. I3MeHeHus JUTUHBI TeJTa TPU HATPEBAHUH U OXJTAXKICHHH.

2. OtnuBKa mapauHOBOTO COJITATHKA.

3. Habnrorenue 3a riiaBieHHEM JIbJA

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KHUJIKOCTHU?

5. HaGmroieHue TeraonpoBOAHOCTH BOJIBI M BO3AyXa.

Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU!

CamocrosTenbHO (OPMYIHUPYIOT IMO3HABATEIbHYIO 337auy. YMEIOT C IOMOUIbIO BOIPOCOB J10OBIBATH
HejocTaronyo nHpopmanuio. Mcnons3oBaHue U3MepUTENbHBIX PUOOPOB. BrinonHeHne 1a00paTOpHBIX U
NpaKkTUYeCKUX padoT. /lnarHocTHKa U yCTpaHeHHEe HEeUCIpaBHOCTEH mpubopoB. BeicTpanBanue runores Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

KoncTpyrnpoBanue 1 MoieTupOBaHHUE.
Boinonnenue 3amaHuil MO yCOBEpIIEHCTBOBaHMIO NpHOOpoB. Pa3paboTka HOBBIX BapHUaHTOB OIIBITOB.
Pa3paboTka 1 npoBepka METOIMKU SKCIIEPUMEHTATBHON paboThl. PaboTa B Mabix Tpynnax. AHaJIM3UPYIOT,

BBEIOMPAIOT U 0OOCHOBHIBAIOT CBOE pelieHue, nencTus. [IpeacraBienne pe3yabTaToB MapHOM, TPYIIIOBOM
JIEATEIIbHOCTU. Y YaCTUE B THAJIOTE B COOTBETCTBUH C IPABUIIAMHU PEYEBOr0 NTOBEICHHUS.

:‘)HeRTpI/I‘IeCKI/Ie ABJCHUSA.



Mukpomup. Mogenu aroma, cymectBoBaBmue a0 Havama XIX. Vctopus OTKpeITHS W ACHCTBUS
rajgbBaHUYECKOT0 deMeHTa. McTopus cozmanus snexrpodopHoit mamuHbl. OnbIT Bosbra.

DNEKTPUUECKUN TOK B DIEKTPOIUTAX.

Hemoncmpayuu. (¢ ucnojib3oBanueM odopyaopanus «Touka pocray)
1. Mopenu aToMOB.

2. l'anpBaHUYECKUE STICMECHTEI.

3. Pabora anekTpodopHOil MaIIUHBI.

4. OnpiTel Bonsra u I'anpBanmy.

Jlabopamopuvie pabomol:

1. Co3nganue raibBAHUYECKUX 3JIEMEHTOB U3 MOJIPYYHBIX CPEICTB.

2. DNEKTPUUECKUI TOK B )KUAKOCTSIX.

Xapakmepucmuka OCHOBHBIX BUJOB ACATCIBHOCTHU:

YpaBisioT cBOei O3HABATENFHOM U yUeOHOM AESITENbHOCTBIO TOCPECTBOM ITOCTAHOBKH 1IETIEH,
TJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMHU CBOMX JEHCTBUN U OIICHKU YCIEITHOCTU YCBOEHUsI. CpaBHUBAIOT
croco0 U pe3ynbTaT CBOUX JICUCTBUI C 00pa3IoM - IUCTOM COMPOBOKAeHUS. OOHAPYKUBAIOT
oTkjoHeHHs. OOAYMBIBAIOT MPUYUHBI OTKJIOHEHHH. OCYIECTBISAIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb. Vcronb30BaHre U3MEPUTENbHBIX TPUOOPOB. BrinonHeHue 1abopaTopHbIX U
MpaKkTUYECKuX padboT. JInarHocTuka U yCTpaHeHHE HEUCIIPaBHOCTEM puOopoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBaHMM  UMEIOLIUXCSA JAHHBIX. KonctpynpoBanue wu
MOJICJINPOBAHUE.
DJIeKTPOMArHUTHBbIE SIBJICHHSA.

MarnutHoe TmoJe B BemecTBe. MarnutHas =~ aHomanus. MarnutHele  Oypu.  PasHoBumHOCTH
ANEKTPOU3MEPHUTENHHBIX MPUOOPOB. Pa3HOBUIHOCTH 3IEKTPOABUTATENECH.
Hemoncmpayuu (¢ ucnoab3oBannem odopynoanus «Touka pocray):

1. HarnsgHOCTH MOBEIeHHs BELIECTB B MArHUTHOM T10JIE.

2. Ilpe3eHTaniii 0 MarHUTHOM I10JIe 3€MJIM U O MAarHUTHBIX OypsiX.

3. JleMoHCTpalus pa3HOBHIHOCTEH 3JI€KTPOU3MEPHUTENBHBIX IPUOOPOB.

4. HarnstHOCTh pa3HOBUAHOCTEH 3JI€KTpOABUTaTENCH.

Jlabopamopnuie pabomui: 1. ccnenoBanue pa3IuuHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU!

VYrpaBisitoT CBOEHM TO3HABATENIbHOM U Y4€OHOH JESTENBHOCTHIO TOCPEACTBOM TOCTAHOBKH IIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJIS,, KOPPEKLUN CBOMX JIEHCTBUN U OLIEHKH YCIEHNIHOCTH YCBOEHHs. CpaBHMBAIOT
crocod 1 pe3ysabTaT CBOUX JEHCTBHI ¢ 00pa3loM - JIUCTOM CONpPOBOXACHUS. OOHAPYKUBAIOT OTKIOHEHUS.
OO0 1yMBIBaIOT MPUYUHBI OTKIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb.

Onruyveckne siBJICHUS.

Hcrounuku cBeTa: TEIJIOBBIE, JIOMUHECIICHTHBIC, HUCKYCCTBEHHBIC. M3roToBlieHHE Kamephl - OOCKypa
HCCJIeIOBaHNE M300paKEHUS C TIOMOIIBI0 MOJIeTH. MHOTOKpaTHOE M300pakeHne MpeaMeTa B HECKOJIBKUX
IUTOCKUX 3epKajax. V3roToBUTH MEPHCKON M C €ro MOMOIIBI0 MpoBecTH HabmogeHus. [Ipaktuyeckoe
MCITOJIb30BAaHNE BOTHYTHIX 3€pKaJl. 3pUTEIbHbBIE WLIIO3WH, TTOPOXKTaeMbIe MPETOMIICHUEM CBeTa. MUpaxHu.
PaszBuTHe BOIOKOHHOM ONTHKHU. Mcmons30BaHMe 3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray)

1. Paznuynble HCTOYHHUKH CBETA.



2. VI300paxxeHne peiMeTa B HECKOJIBKUX MJIOCKUX 3epKaax.

3. N300paxenue B BOTHYTHIX 3€pKaax.

4. Vicnonb30BaHuE BOJIOKOHHOW ONTHKHU.

5. YcrpoiicTBo (hoToanmnaparoB, KHHOMPOEKTOPOB, KaJIEHJOCKOIIOB.

Jlabopamopnwvie pabomoi:

1. 3roroBienue kaMepsl - 00CKypa U Hccle0BaHNEe U300paXKEeHHsI C TOMOLIBIO MOJICIH.
2. IIpakTiueckoe MpUMEHEHHE TUIOCKUX 3epKall.

3. [IpakTiueckoe UCIOIB30BaHUE BOTHYTHIX 3epKall.

4. VzroroBiieHNEe MEPUCKONA U HAOIIOIEHHS ¢ TOMOIIBIO MOJICITH.

XapaKmepucmuKa OCHOBHBIX 8UO008 0esIMEeNbHOCHIU!

VYpaBisitioT CBOEHM IO3HABATEIIBHOW W y4e€OHOH JESITENbHOCTHIO TOCPEACTBOM ITOCTAHOBKH IICJICH,
IJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIIMU CBOMX JCUCTBUI M OLIEHKU YCHEHIHOCTH YCBOEHUs. Bwiaenstor u
GOpMyYIUPYIOT MTO3HABATENBHYIO 11€b. BBIIENAIOT KOJIMYECTBEHHBIE XapAKTEPUCTUKH OOBEKTOB, 3aJaHHBIC
cnoBaMu. [IpuHHMMAIOT TO3HABATENbHYIO II€]Ib U COXPAHSIOT €€ MPHU BBHIMOJTHEHUU YYEOHBIX JCWCTBUU.
Oco3zHatoT cBou JAeUCTBUsL. FIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOLICHHUS B MAJIBIX TPYIIIAX.

YesioBek 1 pupoaa

ABTOMaTHKa B Hamed >xu3HU. [Ipumepbl HCHOIB30BaHUS aBTOMATHUYECKUX YCTPOWCTB B HayKe, Ha
MPOM3BOJICTBE U B ObITy. CpencTBa cBs3u. Panno u TeneBuieHue. AnbTepHATHBHBIC HCTOYHUKH SHEPTHUU.
Buner snexrpocranimii. HeoOXonuMoCcTh 5KOHOMHH TNPUPOAHBIX PECYPCOB M HCIIOJIB30BAHUS, HOBBIX
9KOJIOTHYHBIX U 0e30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTb JTHO/eH.

Jlemoncmpayuu. 1. hpoTOMaTepuansl U CIANIbI 110 TEME.
Jlabopamopnvle pabomoi: 1. I3yueHue NSHCTBUIN CPEIICTB CBSI3U, PAJIMO U TEICBHUICHHS.

Xapakmepucmuka OCHOBHbBIX 8U008 0eIMEeNbHOCHIU!

CamMocTosATenbHO (GOPMYIHPYIOT IMO3HABATENbHYIO 33Jauy. YMET (WM pa3BHBAIOT) CHOCOOHOCTH C
MOMOIIIbIO BOMIPOCOB JOOBIBATH HEJOCTAIONIYI0 HHPOPMAIIHIO.
Kunemaruka

Crioco6bl  ommcaHusi MexaHWUueckoro aBwkeHus. Cucrema otcyera. [IpsMmonnHeiiHOe JBMKEHHE.
[IpssMOonMHENHOE paBHOMEPHOE JBHXKEHHUE IO INIOCKOCTH. llepemelnienre u CKOpOCTh P PaBHOMEPHOM
NPSIMOJIMHENHOM JBHKEHHUHU I10 MIIOCKOCTH. OTHOCUTENBHOCTD ABMKEHUA. CiiokeHue nsvxkeHuid. [IpuHnun
HE3aBUCUMOCTH JABYXKEHUN. KpuBONIMHEITHOE IBUKEHHUE.

JIBixkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHHE M0 OKPYXKHOCTH. YTIIOBas
ckopocTh. Ilepmon m uactora BpameHus. CKOpPOCTP M YCKOPEHHME NpPH PaBHOMEPHOM JBUKEHUH I10
OKPY>KHOCTH.

Jlabopamopnwle pabomel (¢ HCNOJIb30BaHHEM 00opyaoBanus «Touka pocTay):

1. Wzydenue nBmKeHUs CBOOOTHO MaAIOIIETO Tea.
2. W3ydeHue NBMKEHUS IO OKPYKHOCTH.
IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

1. OmnpeneneHne CKOPOCTH PpaBHOMEPHOTO JBIDKEHHS IIPH HCIOJNB30BAaHUHM TpeHaxepa «Oeromas
JIOPOKKA».

2. MHcropuueckass peKOHCTPYKLHUSI OIBITOB [ anuies 1mo onpeaeneHuIo YCKOPEHHs CBOOOIHOTO MaJeHUs
Tel.

3. Ilpunnummnsl paboTbl IpHOOPOB [T U3MEPEHUSI CKOPOCTEH U YCKOPEHHH.



4. Tlpumenenne cBOOOTHOTO MAICHUS JISI H3MEPEHUS PEAKIINH YeIOBeKa.
5. Pacder TpaekTopuu IBMKEHHS TIEpcOHaXeH pacckazoB P.Pacmy.

Xapaxmepucmuka OCHOBHbIX 6U008 OesmeNbHOCMU: YTEHHE U OO0CYXKJEHHE TEeKCTa CTared HHTEpHET-
CaiiToB, 0OCYXXICHUE JOKIAJ0B U MPE3EeHTAlMH, COCTABICHUE M pEIICHHE 3a/1a4, 00CYXIEHUE CIIOCOO0B
pemenus (moaroroska k OI'D o pusuke).

JlnuHnamMuka

Nuepumnansubie cuctembl orcuera. Cuna. 3akonsl HeroToHa. J[BHXKEHME Tena MojA JACHMCTBHEM HECKOJIBKHUX
cui. JIBuKeHuEe CHCTeMbl CBSI3aHHBIX Tell. /[MHaMuka paBHOMEPHOTO JIBMXKEHUSI MaT€pUAIbHOU TOYKHU I10
OKpy>kHOCTH. Kimaccel cuii. 3aKOH BCEMUPHOTO TAroTeHus. JIBuxkeHue 1ianer. cKycCTBEHHBIE CITyTHUKH.
Conneunas cuctema. Mcropus pazsutus npeacrasienuii o Beenennoit. Ctpoenue u sBomitonus BeeneHHOIM.

Jlabopamopnwle pabomet (¢ HCNMOJIb30BaHHEM 000opyaoBanus «Touka pocTay):
1. V3mepeHue Macchl Tella ¢ UCIOIb30BAaHMEM BEKTOPHOTO PA3I0KEHUS CHIIBI.

2. H3ydeHue KMHEMAaTHKU U IMHAMUKH PaBHOYCKOPEHHOTO JBIKEHUS (Ha MpUMepe MallluHbl ATBY/a).
3. M3ydeHue TpeHUS CKOIbKEHUSI.

HpuMeprle membsl NPOEeKMHbLX U UCCRe008amenbCKux pa60m.‘

1. Hcropuueckas pekOHCTpYKLUs onbiToB KynoHa 1 AMOHTOHA 110 ONPEEe/ICHUIO BETUUYUHBI CHIIbI TPEHUS
CKOJIbXKCHUS.
2. TlepBble HCKYCCTBEHHBIC CITyTHHKH 3EMIIH.

3. Kak omimuarorcs MeXaHWMIeCKUE MPOIIECChl Ha 3eMIIe 0T MEXaHHUYECKUX MPOIIECCOB B KOcMoce?
4. Tena ConneuHoil cucteMbl. OTKPBITUSL HA KOHUUKE IEpa.

Xapaxmepucmuxa OCHOBHbIX 6U0068 OesmelbHOCmuU: YTEHUE W OOCYXKAEHHE TEKCTa cTaTeil MHTEpHeT-
calToB, 00CYXK/I€HHE JOKIAI0B M NpPE3eHTAaIMid, COCTAaBICHHE M PEUICHUE 3ajay, 00CYXICHHE CIoCO0O0B
pemienus (noaroroska k OI'D no ¢usuke).
HMmnyabce. 3aKoH coXpaHeHHs MMITYJIbCa

Nmnynbe. 3Menenue umnynbca MarepranbHoil Touku. CrcteMa Tesl. 3aKOH COXPaHEeHUsI UMITYJIbCa.
Ipumepnvie memvl RPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE ABUKEHUE B IPUPOJIE.
2. Paccrnenosanue [TII ¢c moMoIpio 3ak0Ha COXpaHEHUSI UMITYJIbCA.

Xapakmepucmuka OCHOBHBIX U008 OesamenbHOCMU: YTEHHEe M OOCYXJEHHe TeKCTa cTaTedl HMHTepHeT-
caiiToB, oOCyXJ€HUE JTOKJIaJ0B U MPE3EHTALUN, COCTaBICHUE U pELIeHHE 33a7ad, OOCYXJAEHHE CIOCOOOB
pemienus (moaroroska k OI'D mo ¢pusuke).

Crarnka

PaBHOBecue Tena. MOMEHT cuibl. Y CI0BUSI paBHOBECHUS TBEpAOro Teina. [IpocTbie MexaHU3MBI.
Jlabopamopnvle pabompi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
Omnpenenenne EHTPOB MACC PA3TUYHBIX Tel (TPH CIOCO0a).

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. TlpumeHeHHe MPOCTHIX MEXAaHU3MOB B CTPOUTEILCTBE: OT 36MJISTHKHU 710 HEOOCKpeoa.

2. MHccnenoBanue KOHCTPYKIIMH BEIOCHIIE .

Xapaxmepucmuka OCHOBHBIX 6UO08 OesimelbHOCmU: YTeHHEe W OOCYXKIEHHE TEeKCTa CTaTeil MHTepHeT-
caiiToB, 0OCYXXJE€HHE JOKJIAJ0B U NPE3eHTAllUH, COCTABICHHE U peIIeHHe 3a/ad, o0CyXkJeHHe CrocoOoB
pemienus (moaroroska k OI'D no ¢uzuke).

MexaHuyeckue KoJie0aHUA U BOJTHBI



Mexanndeckue konebanus. [IpeoOpazoBanne SHEPTHHM NMPH MEXaHUUECKUX KoJieOaHUsAX. MaTeMaTHYeCKui
U TpYyKUHHBIH MasTHuUKA. CBOOOJIHBIE, 3aTyXalollWe | BBIHYXJIEHHbIE KoyiebaHus. Pe3onanc.
Mexannueckue BOJIHbBL. J[IMHA U CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnwle pabomet (¢ HCNOJIb30BaHHEM 000pyaoBanns «Touka pocTay):

Wzyuenne koneGaHuii HUTSHOTO MasiTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. CrpyHHBIE My3bIKAJIbHBIE HHCTPYMEHTBHI.

2. KoneGatenpHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapakmepucmuka OCHOBHBIX GUO08 OesmelbHOCMU: YTEHHE W OOCYXKIEHHE TEKCTa CTaTeld HHTEpHET-
CaiiToB, 0OCYXXICHHE JOKJIAI0B U NPE3CHTAlUH, COCTABICHHE U pEIICHHE 3a/ad, 0O0CyXJIeHHe CIocoO0B
pemenus (moaroroska k OI'D o ¢usuke).

DJIeKTPOMATHUTHBIE KOJIe0aHWsI M BOJIHbBI

[TepemennsIil anekTpuyeckuii Tok. KonebarenbHblit KOHTYp. BeiHyXIeHHBIE 1 cBOOOAHBIE DM KOeOaHusl.
OM BOJHBI U UX CBOWCTBA.
Tpumeprvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. IIpuHUMDOBI PAJHOCBA3U U TEIEBUICHHUS.

2. Bmusaue DM uznydeHuil Ha )KUBBIE OPTaHU3MBI.

3. HM3roToBieHue YCTAaHOBKHU AJIS IEMOHCTPALUK onbITOB o OMU.
4. DnexrpomarHuTHoe uznyyenue CBY-neuu.

5. Hcropuueckas peKOHCTPYKLUS ONBITOB AMIIepa.

Xapakmepucmuka OCHOBHBIX U008 OesameNbHOCMU: YTEHHEe M OOCYXJEHHE TEeKCTa cTaTedl HMHTepHeT-
caiiToB, oOCyXJIeHUE JTOKJIAaJ0B U IPE3CHTALUH, COCTAaBICHHE U peIlleHue 3ajad, OOCYKIEHHE CIIOCOOOB
pemienus (moaroroska k OI'D mo ¢pusuke).

Onruka

Hctounuku cBera. JlelcTBUsA cBeTa. 3aKOH MPSMOJMHENHOTO PACIHpPOCTPAHEHUs CBETA. 3aKOH OTPAKEHUS
cera. IlocTpoeHne M300pakeHU B IUIOCKOM 3€pKajle. 3aKOH IMPEJIOMIICHUs CBETa Ha IUIOCKOW TpaHULE
JIBYX OJHOPOJHBIX IpO3payHbIX cpeld. IIpenomnenue ceera B npusMme. Jlucnepcus ceera. SIBieHue moaHoro
BHyTpeHHero otpaxeHus. JIunzpl. Tonkue nuu3bl. [locTpoeHue n300paxkeHUl, CO3/1aBa€MbIX TOHKHUMH
auH3aMu. ['na3 u 3penue. OnTudeckue npudopsl.

Jlabopamopnuie pabomet (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocray):
1. DxcnepuMeHTalbHAs MPOBEPKA 3aKOHA OTPAKEHHsSI CBETA.

2. HM3wmepenne mokaszarens MPeIOMIICHHUS BOIBL.

3. H3mepenue (HOKyCHOTO pacCTOSHUS COOMpAOIIE JINH3BI.

IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. Wcropus ucciaenoBaHusl CBETOBBIX SIBICHUH.

2. MHcropuueckas peKOHCTPYKIUS Teneckomna [ ammes.

3. MHUsroroieHue KaenaocKora.
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Xapakmepucmuxa OCHOBHBIX U008 OessmelbHOCmU: YTEHHEe W OOCYXKIEHHE TEeKCTa CTaTeld HHTEpHET-
caiiToB, oOCyXJeHUE NOKIAJ0B W MPE3CHTAIMA, COCTABICHUE M PEIICHHE 3aaad, 00CYXIeHHE CIOCO00B
pemenus (moaroroska k OI'D o ¢pusuke).

du3uka aToMa U ATOMHOIO siipa

Crpoenue aroma. [lornomenue u ucmyckanue ceera aromamu. Onrudeckue criektpel. OnbiTel Pesepdopra.
[Tnanerapuas mozxens aroma. CTpoeHHe aTOMHOTO sijipa. 3apsioBO€ U MAacCOBOE 4HCIa. SlaepHble CHUIIBL.
DHeprusi CBSI3M aTOMHBIX siiep. 3aKOH paauoakTHBHOrO pacnana. Anbda- m Oera-pacmanel. IlpaBmia
cMmelenus. Snepusie peakuuu. Jlenenue u cuHTe3 sjaep. fnepHas sHepreTHka. VICTOUHUKH 3HEPrUH
Connua u 3Be3n. Perucrpanus saepHbIX W3AydeHH. BiusHue paguoakTHBHBIX W3JIyYEHUN Ha J>KUBbIE
opranu3Msl. Jlo3uMeTpusi. KOJIOTHYECKUE MPOOIEMBbI SIEPHOIN SHEPTETUKH.

Ipumepnvie memol npOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM:

1. Hcropus nzyueHus aroma.
2. Wamepenne KI1J] comneunoi 6arapen.
3. HeBumumble H3JIyueHUsI B CIEKTPE HATPETHIX TEJ.

Xapaxmepucmurxa OCHOBHbIX 6U008 OesmenlbHOCmuU: YTEHUE W O0CYKAEHHE TEKCTa cTaTeil MHTEpHeT-
calToB, 00CYXK/E€HHE JOKIAI0B M NpPE3eHTAaIMid, COCTAaBICHHE M PEUICHUE 3ajay, 0O0CYXIEHHE CIoco00B
pewienus (noaroroska k OI'D no ¢usuke).

4. ®opmbl OpraHu3anuy 00pPa3oBaTeJbHOI0 NMPOLEcca - TPYIIOBasi; - UHAWBUIyalIbHAS;
Benymume TexHosoruu:
Ucnonb3yrorcs  37€MEHTHl  CIHEAYIOLIIUMX ~ TEXHOJIOTMH:  IPOEKTHas, NpoOJIeMHOro  0OydeHus,

MH(}OPMaIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIILIEHUS, MPOOJIEMHOT0 AUAlora, HTPOBas.
OcHoBHbBIE MeTObI PA00THI HA YPOKe:

Benymumu  Meromamu  00ydeHHs — ABISIOTCS:  YaCTHYHO-TIOMCKOBOM, METOJ  MaTeMaTH4ecKOro
MOJEIINPOBAHUs, aKCHOMATUYECKUI METOI.
DopMBbI KOHTPOJIA:

Tak kak 3ToT KYpC SABJIACTCA JONNOJIHUTCIBHBIM, TO OTMETKA B Oaniax He CTaBHTCA.

VYyamuiics y4uTcsl OlleHMBaTh ce0sl U APYruxX caM, YTO MO3BOJIAET pa3BUBAaTh YMEHHUS CaMoOaHalIu3a U
CHOCOOCTBYET pPa3BUTHIO CaMOCTOSATENIBHOCTH, KaK CBOMCTBY JIMYHOCTH Yyuwaierocs. BbisBieHue
IIPOMEKYTOUHBIX M KOHEUHBIX PEe3YyJbTAaTOB YYAUIUXCS MPOUCXOIUT Yepe3 MPAKTHYECKYHO AESITEIbHOCTS;
3a4eTHbIe PabOTHI:

* TeMaThyeckas MoJ00pKa 3a/1a4 pa3IndHOTO YPOBHS CIOXKHOCTH C MPEACTABICHUEM Pa3HbIX

METOJIOB pelreHus B BHUJIE TEKCTOBOI'O JAOKYMeHTa, npe3eHTanuu, G-
AaHMMAaIHH, BUIEOPOIHKA Wik Web - crpaHuibl (caiiTa)

* BBICTABKA ITPOEKTOB, PE3EHTALMN;

* JIEMOHCTpAIMs SKCIEPUMEHTa, KAUeCTBEHHOM 3314 C KaUeCTBEHHBIM (YCTHBIM WJIM B BHJI€ IPUIIOKEHUS,
B TOM YHCJIe, [IPE3EHTAIlMel) ONMCaHHeM Tpollecca Ha 3aHATUH, (heCTUBaAJIE SKCIIEPUMEHTOB; (hrU3HUecKue
OJIUMITHAIBI.
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TeMaTnuyeckoe NIIAHMPOBaHUE

Tema 3anaTusa

Hcnoan3zoBanue

000py10BaHMS LIEHTPA

Ne €CTeCTBEHHOHAYYHOI U
IIpumeyanue
n/n TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. Beeaenue (14)
1
BBonHoe 3anarue. llenm wu  3amaum  Kypca. KomnsrorepHoe
TexHuka 6€30MaCHOCTH. obopynoBanue
2. Posib DKCIepMMEHTA B *KM3HHU YesioBeka (34)
2
Cuctema eaMHMI], TOHATHE O TMPSAMBIX H KommnbrorepHoe
KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
3 y
DU3NYECKUN IKCTIEPUMEHT.
Buasl ¢uzmdeckoro sxkcrepuMeHTa.
O6opynoBanue st
[TorpemnocTs n3Mepenus. Bunipl norpemnocrei JIEMOHCTpALUil
n3MepeHus. Pacy€r morpenrHocTu n3MepeHus.
4
JlaGopartopHas paboTa OGopy/i0BaHHe s
«3mepenne oObeMa TBEPAOTO Telay. TaBOpaTOPHEIX PABOT I
[TpaBuna opopmieHus 1abopaTopHOI paboTHI. YYeHHHYECKHX OTTBITOB
3. Mexanuka (84)
) O6opynoBanue st
PaBHOMEpHOE ¥ HEpaBHOMEPHOE JIBHIKCHHS. 1abopaTOPHBIX padoT U
YYEHHYECKHUX OIBITOB (Ha
6 0a3e KOMILJIEKTOB IS
I'paduaeckoe nmpencraBaeHne IBUKEHUS.
0oro)
7 | Pemenue rpaduueckux 3anad,
pacyeT MmyTu U CpeIHEed CKOPOCTH
HEPaBHOMEPHOTO JIBH>KCHHUSI.
8 | Honsarue WHEpLUU Y UHEPTHOCTH.

[lenTpobexHas cuna.
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Cuna ynpyroctv, Cuia TPEHHUS

O6opynoBanue JIst

10 JlabopaTtopHast padora «HcciaenoBanue
1a00paTOPHBIX padoT U
3aBUCHUMOCTH
CWJIbl yNPYTrOCTH, BOZHUKAIOIIEH B MIPYXKHUHE, YUEHUYECKUX ONBITOB (HA
ot CTeNeHH Aepopmanyn 0a3e KOMILUIEKTOB JJIsi
MPYKUHBD.
0oro)
11 [ JlaGopaTopHas pabora «OmnpenencHue
K03 uLIreHTa TpeHUsI Ha TPUOOMETPEY.
12
JlaboparopHas pabota «MccrnenoBanue ObopynoBanue s
3aBHCUMOCTH CHUJIBI TPEHUSI OT CHUJIIBI 1abopaTopHbIX padoT U
HOPMAJIBHOTO JJABICHUS. YUEHUYECKUX OMBITOB
4. 'mppocratuxa (124)
13 Ob6opynoBanue ais
[TnotHocTh. 3amaua naps ['epona Py .
JIEMOHCTpAIIHA
14
Perenue 3a]1a4 MOBBIIIEHHON CI0XHOCTH
Ha pacueT MIOTHOCTHU BEIIeCTBa.
15 [Pemenue 3aJau
MOBBIIIEHHON CIOXHOCTH
16 OGopynoBaHue st
/laBiienne KHUJIKOCTH u pyA Iv[
€MOHCTpaIIHii
rasza. 3akoH [lackans a patt
17 |CooOmaromuecs cocynbl.
18 JTaGopaTopHas pabota «/3roToBnenne Moaenu
(boHTaHa» O6opynoBanue st
19 71a00paTOpHBIX paboT U
JlaboparopHas pabota «3roroBieHne Moaenu
(dboHTaHA» YUEHUYIECCKUX OTBITOB (Ha
0a3e KOMILIEKTOB st
20 [3axon IMackans. J[aBneHue B JKMIKOCTSX U Ta3ax. a
[ MapaBIMyYECKUE MAILIUHBI. oro
Coobmaronyecs: Cocy/sl.
21
BriTasnkuBarommas cuna. 3aKoH O6opynoBanwue st
Apxumena. JIEMOHCTpAIIHA
22 O6opynoBanue st

JlaGopatopHas paboTa
«BpIsicHeHHe ycoBHS TIaBAHUS TEI.

71a00paTOpHBIX paboT U
YUYEHHUYECKUX OIBITOB
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23

biok 3amad Ha 3akoH Ilackais,
3aKOH Apxumena.

ObopynoBanue s

o JIEMOHCTpALUI
biok 3ama4d Ha 3akoH Ilackains, 3aKoH
Apxumena.
5. Craruka (104)
25 | binok. Peryar.
26 O6opynoBanue JIst

PaBHOBecHE TBEPAbLIX TCII. MOMEHT CHIJIBL.
HpaBI/IJ'IO MOMCHTOB.

JIEMOHCTpALUi

27 |[lentp Tsxectn. MccnenoBaHne pa3anyHbIX
MEXaHUYECKUX CHCTEM
28 |[KoMOMHHMpOBaHHBIC 3a/1a4H, UCIIOJIB3YS
YCIJIOBUSI pABHOBECHS. O6opynoBanue st
JIEMOHCTpALUi
29
KoMOuHMpOBaHHBIE 3aJauu, UCTIOIb3Ys
YCIIOBUSI PaBHOBECHS
30 O6opynoBanue st
NaboparopHas padota «l3roroBieHue pyAa A
paboTarouiel CUCTEMbI OJIOKOBY. 11a6OPATOPHBIX PaboT
Odopmnenue paboThl.
YUEHHYECKUX OTBITOB (Ha
31
Pabota HaJ  TpoeKToM «biokuy. 6a3¢ KOMIUICKTOB JULS
JlaGopaTtopnas pabora «3rortoBieHue
paboTarorieil CUCTEMBI OJIOKOBY. Oo1ro5
32 ObopynoBanue s

Ulaboparopnas pabota «3rorosienue
[pabOoTarOIIEH CHCTEMBI OJIOKOBY.

1abopaTOPHBIX padoT U
YYCHUYCCKUX OIIBITOB

33 |OdopmieHue paboThI. KomnerorepHoe
obopynoBaHue
34 | 3ammMra NpoeKTOoB.
6. TenoBbie siBAeHus (13 1)
35 . KommerorepHoe
Pa3H006pa31/Ie TEINIOBLIX ABJIeHUN TemioBoe
obopynoBanue

pacimpeHue Ted.
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36

O6opynoBanue st

n1abopaToOpHBIX
JlaGoparopHast pabota «3MeHeH s IJIMHbI TeJla IpH pa60$ p u
HATPEBAHUH U OXJIAKICHUNY.
YUEHUYECKUX
OTIBITOB
37 O6opynoBanue
Temnomnepenada HabmroneHne TEIIOMPOBOTHOCTH BOIBI 1
¥ BO3/lyXa. o .
JIEMOHCTpAIHi
33 Jlabopartophast pabota «/3mMepenne yaenbHoi Obopynosanue Ui
TEITOEMKOCTH Pa3IMYHBIX BEIIECTBY. 11abopaToOpHbIX
39 pabor u
YUEHUYIECKUX
[1naBnenue u oTBepAcBanue. JlaboparopHas padora onelToB  (Ha 0ase
«OTIIMBKa MapaHOBOTO COJIIATHKA KOMILIEKTOB JIJISI
oo
40 ObopynoBanue st
71a00paTOPHBIX
laGoparopHasi pabota «HaOnroneHue 3a miaBiaeHueM | pabor u
b 1) YUEHUYECKUX
OTIBITOB
41 Ob6opynoBanue
Pemennie onuMIuaaHbIX 3a/1a4 Ha ypaBHEHUE .
1T IEMOHCTpAIfit
TEIIOBOTo OanaHca
42 | PemeHue oMMMITMAIHBIX 33724 HAa pacyér TerioBbix | ObopynoBanue
MIPOLIECCOB TUTST
43 | JlaGoparopusi Kpuctaiuiorpaduu. ACMOHCTpaln
44 Ob6opynoBanue
lcnapeHre U KOHIEHCAIHs. TUTST
JIEMOHCTpALi
45 ObopynoBanue s

CoctaB aTMocdepsl, HaOII0IeHUE ITepexoia

JIEMOHCTpALUi
HEHACBIILIEHHBIX [TAPOB B HACBILICHHBIE.
46 Ob6opynoBanue
Omnpenenenne K03(pUIIMEHTa BIAXKHOCTH B KJlacce e
JIEMOHCTpALUi
47 OGopyaoBanue st

BraaxxHOCTH BO3/1yXa HAa PA3HBIX KOHTUHCHTAX

JIEMOHCTpALUi

7.91ekTpUYecKue

siBjieHus (84)

48 Oo6opynoBanue  JUIs
Mukpomup. Mojesnu aToMa, CyIeCTBOBABIIHE 10 pyA e A
E€MOHCTpAITHIt
Havama XX a patt
49 | WcTopust OTKPBITUS M JICHCTBUS TaIbBAHUYECKOTO KommnbroTepHoe
JJIEeMEHTa obopynoBanue
50

Hctopus co3nanus 37eKTpopOpHOI MAITMHbI
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51 | OmbiTsl BosibTa. DnieKTpryecKuii TOK B KommnsrotepHoe
AJIEKTPOJIUTAX. o0opyaoBaHue
52 | PemeHue OMMIMAIHBIX 3334 HA 3aKOHbI O6opynoBanue s
MOCTOSIHHOTO TOKa JIEMOHCTpAIIHA
53 Ob6opynoBanue st
Habutoienne 3aBUCHMOCTH CONPOTUBIICHUS pyA . g
JIEMOHCTpAIIHA
MIPOBOJHHKA OT TEMIIEpaTyphl.
54 O6opynoBanue st
1a00paTOPHBIX
UlaGoparopras pabota «OmnpeneneHne CTOMMOCTH pabor u
M3pacXx010BaHHOM AIEKTPOIHEPTUU IO MOILIHOCTH Y4CHUYCCKUX
MOTPEOUTENS U [0 CUETIUKY omBITOB  (Ha  Oase
KOMIUIEKTOB JIJIsI
oro
55 . O6opynoBanue s
PereHre oMMITMATHBIX 331249 Ha TEIJIOBOE JICHCTBHE .
JIEMOHCTpAIIHA
TOKa
8. DJleKkTpOoMAarHuTHbIE sIBJIeHUs (34)
56 O6opynoBanue st
DNEKTPOMArHUTHEIC SIBJICHUS. pyA . g
JIEMOHCTpAIIHA
DNeKTPOU3MEpPUTENbHbIE IPUOOPHI
57 O0opynoBaHue IS
MarnutHas anomanusi. MarHuTHBI OypH Obopyn . A
JIEMOHCTpAIHiA
58 .
Pa3HoBUIHOCTH AIIEKTpOIBUTATENEH.
9. OnTuyeckue siBjeHus (74)
59 BaHU st
lcTouHUKH CBETa: TETIOBBIC, JIIOMHUHECIICHTHBIE Obopyzo f A
JIEMOHCTpAIIHA
60 MHorokpatHoe n300pakeHue peMeTa B
HECKOJIbKUX TMJIOCKHX 3epKaiax.
61 | M3roroBUTH NEPUCKOI U C €TO TIOMOIIBIO IPOBECTH ObopynoBanue s
HaOJIOICHUS JIEMOHCTpALUi
62 ObopynoBanue s
HpaKTI/I‘IeCKOG HCIIOJIb30BAaHME BOTHYTHIX 3€pKall o
JIEMOHCTpAIHiA
63 3puUTenbHbIC WIITIO3UH, TTOPOYKIaeMbIe TIPEITOMIICHUEM O60py}103aHI/Iue AT
cBeTa. Mupaxu. ACMOHCTpAHH
64 |Pa3BuTHE BOJIOKOHHOM OIITHKHA
65
M croyip30BaHNe 3aKOHOB CBETA B TEXHUKE
10. YesioBek 1 mpupoaa
(C))
66 | ABTomaTHKa B HallIeH >KU3HHU. KommnbsrorepHoe
obopynoBanue
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67 [Pamuo u TeneBumeHUE
68 | AnpTepHaTHBHbBIC HCTOYHUKH YHEPIUU. Bupl
3JIEKTPOCTAHIUI
11. Kunemartuka (8 4)
ObopynoBanue s
69 | CnocoObI onMcaHus MEXaHUYECKOTO JIBHYKCHUS .
JIEMOHCTpAIHi
[IpsamosinHENHOE PAaBHOMEPHOE
p P P . ObopynoBanue is
70 | nBuxenue no miockocTu? CMOTPS U3 KaKOW TOYKH .
JIEMOHCTpAIIHA
Ha0MI01aTh
71 OTHOCUTENBHOCTD ABHKEHUSI. ObopynoBanue s
CnosxeHue IBUKEHUI. JIEMOHCTpAIui
O6opynoBanue st
JlabopaTtopHsbie paboThl: «3yueHue aBUKEHUS py
71a00paTOPHBIX paboT
72 | cBOOOAHO Tajmaromero Tenay, «M3yuenue
U YYCHUYECKHUX
JBUKCHHSI TEJIa 0 OKPY>KHOCTHD)
OTIBITOB

Kak 1 kyna nosierena BuIIHeBas kKoctouka? Pacuer

O6opynoBanue st

73 |TpaeKTOpUU ABWKECHUS TEI U IEPCOHAKEU .
JIEMOHCTpAIHiA
[paccka3oB P.Pacmd o Mronxaysene
74 Hcropuueckas peKOHCTPYKIIMS ObopynoBanue s
ONBITOB [ ayiies o ONpeneIeHu0 YCKOPEHHUs g JIEMOHCTpAIUI
20.10.2023
ObopynoBanue s
75 |[OmpeneneHuie CKOPOCTH PABHOMEPHOTO ABM)KEHUS pyA . A
JIEMOHCTpaIi
MIPU UCTIONIb30BaHUU TPEHaXepa
«Oeropas JOPOKKa».
12. Junamuxa (84)
76 Cuna Bonu, cuiia YOSKISHUS WIIN ObopynoBanue s
cuiia - pu3ndeckas BenuuuHa? JIEMOHCTpAIIHA
77 laboparopHas pabota: «3MepeHne Macchl Tena»
6oparop pabo 3MEpEeHUe MacChl Te OGopyaosanke s
1a00paTOPHBIX padoOT U
78  |[IBmkeHUE Tena MoJ ACHCTBHEM HECKOIBKHX CHIl  |y4eHHYECKUX OMBITOB
O6opynoBanwue st
79 |/IBM>KeHHE CUCTEMBI CBSI3aHHBIX TEI .
JIEMOHCTpAIHi

17




JlaGopatopHsbie paboThl: «M3yueHne TpeHus

ObopynoBanue s

80 1a00paTOPHBIX PabOT U
CKOJIB)KEHUSDY
YUEHUYECKUX OMBITOB
81 JlnHamMuKa paBHOMEPHOTO JIBHKEHUS 110 Oo6opynoBanue ams
OKPYKHOCTH JIEMOHCTpALUI
82 Hcropus pa3Butus npeacrasieHuii o Beenennoit.  [O6opynoBanue s
CounneuHas cucrema. JIEMOHCTpAIIHA
83 OTKpbITUS HA KOHUUKE niepa [lepBbie ObopynoBanue s
MCKYCCTBEHHbBIE CITyTHUKH 3EMIIH. JIEMOHCTpAIHi
13. Umnyabc. 3aK0H cOXpaHeHHs1 MMITYJIbCa (39)
84 |Kak BbI IXTY Ha30BeTE...
Komnerorepnoe
85 | PeakTMBHOE NBM)KEHUE B IIPUPOJIE.
obopyoBaHue
86 Paccnenosanue JITII ¢ moMoribto Komnberorepnoe
3aKOHA COXPaHEHMsI HUMITYJIbCa obopynoBanue
14. CraTtuka (24)
ObopynoBanue s
UlaGoparopnas pabota: «OmnpeneiaeHue HeHTPOB
87 71a00paTOPHBIX padOT U
Macc pas3IudHbIX T (TPH crocoda)y
YUEHUYECKUX OMBITOB
88 [[prMeHeHHEe TPOCTBIX MEXAHU3MOB B Kommnsroreproe
CTPOUTENLCTBE: OT 3eMIISTHKH JI0 HeOockpeOa o0opyoBaHue
15. MexaHu4veckue KojaedaHus U BOJHBI (34)
89 | Buapl MasITHUKOB U UX KoJeOaHMit
90 | Yrto mepeHOCUT BOJHA? ObopynoBanue s
o1 JIEMOHCTpAIUI
KonebaTenbHble cUCTEMBI B IPUPOJE U TEXHUKE
16. DyiekTpOMArHUTHBIE KOJIeOaHUS U BOJHBI (24)
. KommsrotepHoe
92 | DkcnepuMeHTaNbHAS TPOBEPKA CBOMCTB DM BOJIH. P
obopynoBanue
93 HccnenoBanue JIeKTPOMarHUTHOTO H3ITydeHHSI KommsrotepHoe
CBY-nieun obopymoBaHue
17. Ontuxka (44)
. Komneroreproe
93 | UsrotoBieHre MOIENIH KaJeHa0CKOIIA.
obopynoBaHue
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DKcrnepuMeHTallbHas MPOBEpKa 3akoHa oTpaxkeHus | OOopynoBanue ams

94 .
CBeTa. JIEMOHCTpalui
ObopynoBanue is
UlaGoparopnas padota: «/3mepeHue mokasarens
95 nabopaTopHBIX paboT u
[IPEIOMJIEHUS BOJIBI»
YUYEHUYECKUX ONBITOB
9% Kak ornnuaroTcs nokazarenu O6opynoBanue st
IIPEJIOMIICHUS [IBETHOTO CTEKJIa JIEeMOHCTpalui
18. ®usuka aroma U aTOMHOTO sizipa (64)
97 [Tornouienue U uCycKkaHUe CBETa aTOMaMHU.
98 | OnTuueckue CueKTpbl Komnsioteproe
obopynoBanue
99 | Uzmepenue KIIJ[ conneunoii 6barapen KOMIIbIOTepHOE
_ obopynoBanue
100 BiusiHue paguoakTUBHBIX M3IY4E€HUH HA )KUBbIE
OpraHU3MBI
101 | CnocoObl 3aUThI OT PaAMOAKTUBHBIX U3ITyUYEeHUN
102 IIpoekT «II0n0KHUTENBHBIE U OTPULIATEIIBHBIC
CTOPOHBI aTOMa»
JIMTEPATYPA JJISA YYUTEJIA.
1. XKypnan «®Puzuka B MIKOJIE».
2. Tlpunoxenue k razere «llepBoe ceHTIOPs» - «DHU3UKa»
3. bumumoBnu b.®. ®usnueckue BukTopuHbl. — M.: [IpocBemienue, 1968.
4. Bbypos B.A. u nap. ®poHTtanbHble 1abopaTopHble 3aHATUSA 10 dusuke. — M.: [Ipocsemenue, 1970.
5. T'opes JI.A. “3anumarensHble onbITH 10 ¢usuke”. — M.: [IpocBemenue, 1977.
6. Ilepensman S.U. 3anumatensHas Gusnka. — M.: ['oc. H3/1-BO TEXHUKO-TEOPETHUECKON JIUTEPATYPHI,
1979.
7. Tloxporckuit C.®. OnbIThl 1 HAOTIOIEHUS B IOMAITHUX 3aJaHUsIX 1m0 (pusuke. — M.: U31-BO akajgeMuun
nenaroruyeckux Hayk PCOCP, 1963.
8. emxoBud B.II. dusnueckue 3aaun ¢ SKOJIOTHYECKUM coiepxkanneM // duznka B mkome Ne 3, 1991.
JIMTEPATYPA JJIA YUAILLIUXCAL.
1. AL PeokenkoB «®Puzuka. Yenosek. Okpyxkaromas cpeaa». Kaura i yyamuxces 7 kiacca. M.
[Ipocsemenne, 1991 rox.
2. JLB. Tapacos «®wu3suka B npupoze». M.: [Ipoceemenue, 1988 ro.
3. S.W. Ilepenbman «3anumarenbHas ¢pusukay (1-29).
4. UntepakTuBHbIN Kypc pusuku 1yist 7-11 kinaccoB (IKCK)
5.  «Kwuura nns yrenus no gusukey. YueOHoe mocodue st ydammxcs 7-8 kinaccoB. CocraButens U.T.

Kupumnosa. M.: IIpocsenienue, 1986 rox.
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NHTEPHET-PECYPCBHI

e DICKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI 3 €MHOM KOJUIEKITHH IIH(PPOBBIX 00pa30BaTEIbHBIX
pecypcos http://school-collection.edu.ru/

e DJICKTPOHHBIE 00pa3oBaTeIbHbIE pecypchl KaTajgora deaepaabHOro EHTPpa HHHOPMAIIHOHHO-
obpasoBatenbHbIX pecypcoB http://fcior.edu.ru/

e http://www.fizika.ru/ Caiit s ygamnmxcs v mpernoaaBaTencii GusuKmu.

e http://metodist.il.ru/ Meroauka pusnku

e http://www.phys-campus.bspu.secna.ru/ Kammyc

e http://www.uroki.ru/ O6pa3zoBaTeabHbII TOPTAIT

e http://physics.ioso.iip.net/ Jlaboparopus o0yucHus HU3NKE U aCTPOHOMHUHU

e http://www.gomulina.orc.ru BupryanbHeiii MeToqiueCKH KAOWHET yUnuTesst PU3UKUA U aCTPOHOMUH
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