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AHHOTaNUA K padoyeil nporpamme 1o ¢pusuke 7-9 kiace
[Iporpammel pa3paboTaHbl Ha OCHOBE (peiepanbHOro rocy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa
OCHOBHOTO 00111eT0 00pazoBanus, KoHienuuu 1yXoBHO-HPAaBCTBEHHOTO PAa3BUTHUS U BOCIIUTAHUS TUYHOCTHU
rpaxaanrHa Poccuu, miiaHUpyeMBbIX pe3yJabTaTOB OCHOBHOIO 00I1ero oopazoBanus, [I[porpaMmbl 0 CHOBHOTO
oOmero oopaszoBanus. ®usuka. 7-9 knaccel. / A. B. [leppiukun, H. B. ®unonosuy, E. M. I'yrtHuk. — M.
Apoda
YYEBHO-METOJJUYECKHIT KOMIIJIEKC (YMK):
* [Teppimikun A.B. ®usuka 7 kinacc. M.: Jlpoda
* [Tepeimikun A.B. ®usuka 8 kimacc. M.: Jlpoda
* [Teppimikun A.B., I'yrauk E.M. ®uszuka 9 knacc. M.: [Ipoda
YYEBHBIU TTJTAH (komu4ecTBO 4acoB):
* 7 KJ1acc — 2 Jaca B He/Ielro, 68 4acoB
* 8 KJ1acc — 2 Jaca B He/Ielo, 68 4acoB
* 9 kmacc — 3 gaca B Heaeno, 102 gaca
HEJIN:
* YCBOCHUE yUYAITUMUCS CMBICJIa OCHOBHBIX MOHSITHI M 3aKOHOB (DM3UKH, B3AUMOCBSI3U MEXKIY HUMU;
* popMHUpOBaHHE CHCTEMBl HAYYHBIX 3HAHUU O TpUpoJie, e¢ QYHIAMEHTAIbHBIX 3aKOHAX JIJIS
MOCTPOCHHMSI TIPEJICTABIICHUS O (PU3NUYECKON KapTUHE MUPA;
* cUCTeMaTU3als 3HaHU 0 MHOT000pa3uu 0OBEKTOB U SIBJICHHUM MPUPOJIBI, O 3aKOHOMEPHOCTSIX
MPOIIECCOB U O 3aKOHAX (PU3UKH /I OCO3HAHUS BO3MOXKHOCTH Pa3yMHOT'O UCIIOIB30BAaHUS TOCTHKEHUI HAYKH
B JIaJIbHEUILIEM Pa3BUTHH LIUBUIIU3AIUY;
* popmupoBaHue YOEKICHHOCTH B IO3HABAEMOCTH OKPY’KAIOIIETO MUPA U TOCTOBEPHOCTH HAYUHBIX
METOJIOB €r0 U3yUECHHUS;
* OpraHu3aiys SKOJOTMUYE€CKOTO MBIIIUIEHUS U [IEHHOCTHOTO OTHOILIEHHUS K MPUPOJIE;
* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN yUalllUXCs, a TAK)KEe UHTEpeca K
pacUIMPEHUIO U YriyOaeHn0 GU3NYECKUX 3HAHUN U BbIOOpa QU3UKH KaK NpO(HIBLHOTO MpeaMETa.



3AJIAYMN:

* 3HAKOMCTBO yYalIUXCs C METOOM HAYYHOT'O MO3HAHUS U METOJIaMU UCCIIEA0BaHMS OOBEKTOB U
SIBJIECHUU TIPUPOJIBI;

* MpUOOpETEeHNE yJaUTUMUCS 3HAHUM O MEXaHUYECKUX, TEIJIOBBIX, JIIEKTPOMAarHUTHBIX U KBAHTOBBIX
ABJICHUAX, (PU3UUECKUX BEIMUYMHAX, XapaKTEPUIYIOUIUX 3THU SBJICHUS;

* popMupoBaHHE Y yUaluXcsl YMEHU HaOII01aTh TPUPOJHBIC SIBICHUS U BBIIOIHITH OMbBITHI,
nabopaTopHbie padOThI M SKCIIEPUMEHTAIbHBIE UCCIIEI0BAHUS C UCTIONB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB,
LIMPOKO IIPUMEHSAEMBIX B IIPAKTUYECKOM KU3HU,

* OBJIAJICHUE YYAIIUMKCS TAaKUMHU OOIIEHaYyYHBIMU MOHATUAMHU, KaK MIPUPOIHOE SABJICHHUE, SMITUPUIECKU
YCTaHOBJICHHBIHN (akT, mpodiema, TurnoTe3a, TCOPETUUECKUI BBIBOJI, PE3YJIbTAT SKCIEPUMEHTAIBLHON
IIPOBEPKHU;

* IOHUMaHUE YYallUMUCA OTJIMYUNA HAYYHBIX JAHHBIX OT HE- MPOBEPEHHON MHGOPMAIINH, IICHHOCTH
HaYKH JUIsl YAOBJIETBOPEHUS OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YeIOBEKA.
[IporpaMMbl 06ecrieunBaOT AOCTHXKEHNE BBITYCKHUKaMH OCHOBHOM IIKOJIbI ONPEEIEHHBIX JUYHOCTHBIX,
METaIPpEIMETHBIX U IIPEIMETHBIX PE3YIbTATOB.

JIMHHOCTHBLIE PE3VJIbTATDBI

* CopMUPOBAHHOCTD [TO3HABATENIBHBIX HHTEPECOB HA OCHOBE Pa3BUTHUSI MHTEIJIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH yUalluxcsl.

* YOex1IeHHOCTh B BO3MOKHOCTH [TO3HAHUS IPUPO/JIbI, B HEOOXOJUMOCTH Pa3yMHOT'0 MCIOIb30BaAHMS
JOCTH)KEHUN HAyKU M TEXHOJIOTHH JIJIs JajbHEHUIEro pa3BUTHs YEJI0BEYECKOro 00IIEeCTBa, YBaKEHUE K
TBOpLIAM HaYKH U TEXHUKH, OTHOIICHHE K (PU3HKE KaK 3JIEMEHTY OOIIeueI0BEYeCKON KyIbTYPHI.

» CaMOCTOSITETLHOCTD B TPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

* '0TOBHOCTB K BBIOOPY )KM3HEHHOT'O IIyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOXXHOCTSIMU.

* MoTtuBanus 00pa3oBaTeIbHON AEATENBHOCTH IIKOJIBHUKOB HA OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOI O
[IOAX0/1a.



» ®opMHUpOBaHUE IEHHOCTHBIX OTHOIICHUH JAPYT K APYTY, YIUTEII0, aBTOPAM OTKPBITUH U

M300peTeHui, pe3yiabTataM 00y4eHUsI.

METAIIPEAMETHBIE PE3YJIbTATDI

* OBJIaJIcHUE HaBBIKAMH CAMOCTOSITEILHOTO TIPUOOPETEHUST HOBBIX 3HAHUH, OPTaHU3aIliN yIeOHOM
JESATENBHOCTH, TIOCTAHOBKH IIEJICH, IJITAHUPOBAHMS, CAMOKOHTPOJIS U OIICHKH PE3YJIHTaTOB CBOCH
JESATEIBHOCTH, YMCHHUSMU TIPEIBUICTh BO3MOXKHBIE PE3yJIbTaThl CBOMX JCHCTBUH.

* [lonnMaHue pa3aTuIril MEXTy UCXOAHBIMHU (PaKTaMH U TUTIOTE3aMU JJII UX OOBSICHEHUS,
TEOPETUYCCKUMH MOJICIISIMU M PeaTbHBIMH 00BEKTaMHU, OBJIAJICHUE YHUBEPCATHHBIMUA YICOHBIMU JACHCTBUSAMU
Ha TIPUMEpax TUIOTe3 JUIsl O0BICHEHUS U3BECTHBIX (DaKTOB M SKCIICPUMEHTAILHOM MPOBEPKH BBIJBUTAEMBbIX
THITOTE3, pa3pabO0TKU TEOPETHIECKUX MOJIEJICH MPOIIECCOB HITU SIBJICHUIA.

» opMHUpOBaHUE YMEHUH BOCIIPHHUMATh, IiepepadaThiBaTh U MPEABSIBISATH HHPOPMAIIMIO B CIIOBECHOM,
o0Opa3HOH, CUMBOJIMYECKOW (hopMax, aHATM3UPOBATh U TiepepadaThIBaTh MOTYYEHHYIO HH(POPMAIUIO B
COOTBETCTBHH C MTOCTABIICHHBIMHU 33]Ja4aMH, BBIIEIISATH OCHOBHOE COJIEpPKaHUE TIPOUUTAHHOTO TEKCTa,
HaXOJIUTh B HEM OTBETHI HA TIOCTABIICHHBIC BOTIPOCHI U M3JIaraTh €ro.

* [IproGpeTeHue OnbITa CaMOCTOSITEILHOTO TIONCKA, aHAIH3a B 0TOOpa HH(GOPMAIIUH C

UCTIOIH30BAaHUEM PA3IMYHBIX HCTOYHUKOB M HOBBIX HH(GOPMAITMOHHBIX TEXHOIOTHHA JIJIsT PEIICHUS
MIO3HABATEIBHBIX 3a/1a4.

* Pa3BuTHE MOHOJIOTUYECKOW U THATIOTHICCKOW PEUr, YMEHUS BBIPAXKATh CBOM MBICIIH H CITOCOOHOCTH
BBICITYIITUBATh COOECETHUKA, IOHNUMATh €r0 TOUYKY 3pCHHs, IPU3HABATH IIPABO JPYTOro YeIOBEKa Ha MHOE
MHEHHE.

* OCBOCHHE NMPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIIUSIX, OBJIA/ICHUE IBPUCTUICCKUMU METOAaMHU
peuieHus npooyiem.

» ®opmupoBaHue yMEHUH pabOTaTh B TPYIIIE C BHIMOIHEHUEM PA3TMYHBIX COITUATBHBIX POJICH,
MPEICTABIATh U OTCTAMBATH CBOM B3TJISIBI U YOCKICHUS, BECTH AUCKYCCHIO.

[MPEAMETHBIE PE3VYJIbTATHI

* 3HAHUS O IPUPOJIC BAXKHEUITUX (PU3HUECKUX SIBICHUN OKPYKAIOIIETO MUPA U TIOHUMAHNE CMBICIIA



(bU3UYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUYEHHBIX SIBIICHUM.

* YMeHHMsI NOJb30BATHCSI METOJaMU HAYYHOT'O UCCIEAOBAHMS SIBJICHUI NPUPOJIbI, TPOBOAUTD

HaOJII0/ICHUs], TUTAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI, 00pa0aThIiBaTh pe3yJbTaThl U3MEPEHUN,
MPEACTABIATh PE3YAbTaThl U3BMEPEHUM C MOMOILBIO Ta0IUL, TpaduKoB U PopMyIl, OOHAPYKUBATh
3aBUCUMOCTU MEXY (DU3NYECKUMU BEJIMUMHAMU, OOBSICHSATD MOJTYyUYCHHBIC PE3YIbTAThI U JeJaTh BHIBOBI,
OLICHMBATh T'PAHUIIbI MOIPEIIHOCTEN pe3yabTaTOB U3MEPEHUH.

* YMeHUs NPUMEHSTh TEOPETHUYECKHE 3HaHUS 110 (U3UKE Ha MPAKTUKE, peliaTh Pu3nuecKue 3a1auu Ha
MPUMEHEHHE MOJYICHHBIX 3HAHUH.

* YMEHUS U HaBBIKY MPUMEHSITh TTOJTyUYCHHBIC 3HAHUS JIJI1 OOBSICHCHHS TIPUHITUTIOB JEHCTBHS

BOKHEUIIINX TEXHUYECKUX YCTPOMCTB, pelIeHUs MPAKTUIECKUX 3a7a4 TTOBCEHEBHON KU3HU, 00eCTICUeHUS
0€30MacHOCTH CBOEH KU3HU, PAIIMOHATILHOTO MPUPOAOTIOIH30BAHUS U OXPaHbl OKPYKAIOIIEH Cpeibl.

» dopmupoBaHue yOKIECHUS B 3aKOHOMEPHOM CBSI3M M MIO3HABAEMOCTH SIBJICHUI MPUPOJIbI, B
00BEKTUBHOCTH HAYYHOT'O 3HaHUS, B BEICOKOM IIEHHOCTH HAYKW B PA3BUTHHM MATEPUATBHOMN U TyXOBHOMN
KYJIbTYPBI JTHOJEH.

* Pa3zBuTre TeOpETUUECKOTO MBIIJIEHNUS Ha OCHOBE (POPMUPOBAHUSI YMEHUHN yCTaHABIUBATH (DAKTHI,
pa3nuvaTh MPUYUHBI U CIEACTBUS, CTPOUTH MOJIENIN U BBIIBUTAaTh TUNIOTE3bI, OTHICKMBATH U (HOPMYTUPOBATH
JI0Ka3aTeIbCTBA BBIIBUHYTHIX TUIIOTE3, BEIBOAUTH U3 HKCIIEPUMEHTAIBHBIX ()aKTOB U TEOPETUUECKUX MOJIEIIeH
dbu3uUecKrue 3aKOHEHI.

* KoMMyHUKaTUBHBIE YMEHHS JOKIAAbIBATh O PE3yJIbTaTaX CBOETO UCCIENOBAHNUS, Y4aCTBOBAaTh B
JTUCKYCCHH, KPATKO U TOYHO OTBEYATh Ha BOIPOCHI, UCIIOIb30BaTh CIIPABOYHYIO JINTEPATYPY U IpYyTUe
MCTOYHUKHU MHPOPMAIIHH.

COIEPXAHUE:

7 Kimacc

* Beenenne — 4 4

* [IlepBOHaUaIbHBIE CBEAEHUS O CTPOCHUM BENIECTBA — 6 U

* BzaumonencTsus tea — 23 9



* JlaBneHue TBEPBIX TEN, KUAKOCTEN 1 ra3oB — 21 u

* PaGoTa u MmomHoCTh. DHeprus — 14 9

8 KItacc

* TenoBble sBiEHUS — 23 4

* DNEKTPUYECKUE ABIECHUS — 28 4

* DJIEKTPOMArHuTHHIC SBJICHUS — 5 U

» CBeToBble siBieHUS — 11 4

* Pezep— 1 u

9 knacc

* 3aKOHBI B3aUMOJICUCTBUS U JIBIXKCHUS Tel — 354

* Mexanuyeckue KojaeOaHus U BOJHBI. 3BYK — 12 4y

* DNIeKTpOMarHuTHoe nose — 18 u

* CTpoeHue aTomMa U aTOMHOTO sijipa — 15 4

» CtpoeHnue u »BoJOIMA Beenennoit — 6 4

» O6o0marorniee mopTopenue. Pezeps — 16 u

®OPMBI TEKYILEI'O KOHTPOJIS Y IIPOMEXYTOYHON ATTECTALIMU

* JIns1 o11eHKH y4eOHBIX TOCTHKEHUN 00YyJarOIINXCS UCTIONb3YETC:

— TEKYIIUH KOHTPOJIb B BUJE TPOBEPOUYHBIX pabOT U TECTOB;

— TEMaTUYECKUM KOHTPOJIb B BU/I€ KOHTPOJIbHBIX padoT;

— WTOTOBBIN KOHTPOJb B BUJIE KOHTPOJIBHON pabOTHI U TECTA.

* @OpMBI KOHTPOJIA:

(GbpOoHTATBHBIN ONPOC, MHANBUAYabHAS padoTa y IOCKU, MHAUBUIyalIbHAS paboTa 1Mo KapToUKam,
muddepeHnmpoBaHHas caMocTosATebHas padboTa, ruddhepeHIMpoBaHHas MPOBEpOYHas paboTa, GU3HIECKUi
JUKTAHT, TECTOBBIM KOHTPOJIb, B TOM YUCJIE C KOMIBIOTEPHON MOAAEPIKKOM, YCTHBIE 3a4EThl, IPAKTUYECKUE U
nabopaTopHbIe pabOTHI, KOHTPOIBHAS paboTa.



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢Qu3uMke Ha ypOBHE OCHOBHOI'O OOIIEro 0OOpa3oBaHUs COCTaBJI€HA HAa OCHOBE MOJOXEHUH U
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNIbHOW MPOrpamMMbl, MPECTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€Ttom deaepanbHOi padboueil mporpaMmbl BocniuTaHus U KoHuenuuu npenogaBanusi y4eOHOTO
npeaMera «dusnkay.

Copepxanue mnporpamMMbl 1Mo (U3MKE HampaBlieHO Ha (QOpPMUPOBAHUE ECTECTBEHHO-HAYYHOU TI'PAMOTHOCTH
oOy4JaromuXxcs U OpraHu3alri0 U3ydeHus: PU3MKH Ha JesSTEIbHOCTHON OCHOBE. B mporpamMme mo ¢u3Mke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpenMera B peanuszanuu tpeboBanuit. ®I'OC OOO k 1aHupyeMblM JUYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM O0yUYeHHUS, a TaKKe MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB
Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHMUsI.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeelieHue yuyeOHOro marepuana mo rojgam oOydeHus (IO Kiaccam),
npeayiaraeT NPUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYEHUsS TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTUS NPEIMETHOTO
coJiepKaHMsI M y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENBbIO OKa3aHMUS METOJUYECKON IMOMOIIM YYUTENI0 B CO3/IaHUU paboueit
IPOrpaMMBbl TIO Y4EOHOMY TIPEIMETY.

®dusnka SBIAETCA CUCTEMOOOPA3YIOLUM Ul €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (hU3HUECKUE
3aKOHBI JIEKAT B OCHOBE TMPOIECCOB M SBICHUN, HM3y4aeMbIX XHMHEH, OHOJOTHEW, acTpOHOMHEW U (U3HUECKOU
reorpadueil, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa, NpeAocTaBiseT HauOoyiee sCHble OOpasIibl
IIPUMEHEHUS HAYYHOT'O METO/1a II03HAHMUSI, TO €CTh CIIOCO0A MOTYyYEHUsI JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa U3 raaBHBIX 337129 (PU3NUYECKOTO 00pa3oBaHUS B CTPYKType OOIIero 0O0pa3oBaHHsI COCTOUT B (POPMUPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PAMOTHOCTH M MHTEpECA K HAyKe Y O0y4aroIIuXcs.

N3yuenne ¢Qusukun Ha 0a30BOM YpPOBHE IMPEANOJIAraeT OBJAJEHUE CIEAYIOIIMMH KOMIIETEHTHOCTSIMU,
XapaKTEePU3YIOIINMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:



e HAYYHO OOBSCHSTH SBJICHUS;
e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;
e HMHTEPIPETUPOBATH JAHHBIE U UCMOJIB30BATh HAYUHbIC JIOKA3aTENbCTBA ISl MOJTYYEHHUS BBIBOJOB.
Ilenu u3ydeHuss Gpu3NKM Ha ypOBHE OCHOBHOTO oOmIero oOpaszoBaHusl omnpeneiieHsl B KoHIenuu npenogaBaHus
yueOHoro mnpenmeta «dusuka» B oOpazoBaTeIbHbIX opraHuzamnusax Poccuiickoit denepaiuu, peaan3yomuX OCHOBHBIE
o01ieo0pa3oBaTeyibHbIe MPOrpaMMbl, YTBepKIEHHOU perieHneMm Komuterun MunucrepcTBa mnpocsenienus Poccuiickoit
®deneparuu (mporokoi ot 3 aexkadbpst 2019 r. Ne [TIK-4BH).
Ieaun nzyyenus pusuku:
e TMpuUOOpETEHHWE HHTEpeca M CTPEeMJICHUS] OOYy4YaroIIMXCS K HAy4YHOMY H3YYCHUIO TPHUPOJBI, Pa3BUTHE UX
WHTEJUICKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHUNA O HAYYHOM METOJIC MO3HAHUS W (POPMHPOBAHHME HCCIEIOBATEIBCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHHE Hay4YHOIO MHPOBO33PEHUS KaK pe3yjabTaTa M3Y4YeHHUs OCHOB CTPOCHHUS MaTepuud U
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBaHue TMpeACTaBICHUN O poiu (PU3UKU [JIs Pa3BUTHUS APYTHMX ECTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHUM;

e Ppa3BUTHE TMPEJCTABICHHH O BO3MOXHBIX cepax Oyaymer npodecCHOHATBHOW IeATebHOCTH, CBS3aHHOH C
(bU3HKOM, MOATOTOBKA K abHEHIIIEMY O0YUEHHUIO B 9TOM HaIPaBJICHHH.
JlocTmkeHue 3THX Iiejeld mporpaMMbl MO0 (PU3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs 00eCTICUMBACTCS
PEILICHUEM CIIEAYIOIIUX 3a4a4:
e TmpuoOpeTeHue 3HAHWW O JAUCKPETHOM CTPOCHHUU BEHIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, JJIEKTPUUYECKHX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;

e MpuoOpeTeHNEe YMEHHI OMUCHIBATh U OOBACHITH PUINUYECKHE SIBICHHS C HCTIOJIb30BAHUEM TOTYyUYEHHBIX 3HAHUH;

e OCBOCHHE METOJOB pEHICHUS NPOCTEHIMNX PACUETHBIX 3a/lad C HCIONb30BaHUEM (U3MYECKUX MOJIEIIEH,
TBOPYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3314,

e pa3BUTHE YMEHUW HaONIOAaTh TNPUPONHBIC SBICHHUS W BBIMIOJHATH OMNBITH, JabopaTOpHBIE pPaOOTHI |
AKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C UCII0JIb30BAHUEM U3MEPUTEIIHLHBIX TPUOOPOB;



e OCBOCHHE MPUEMOB PaOOTHI ¢ MHPOPMANHEH (HU3UIECKOTO COACPIKAHUS, BKIIFOYAst HH(POPMAITUIO O COBPEMEHHBIX
JTOCTIKEHUAX (QU3HUKH, aHATH3 U KPUTUIECKOE OIICHUBAHNE HH(POPMAIINH;
e 3HAKOMCTBO cO cdepamu MPOPECCHOHANBHON JCATEIBHOCTH, CBS3aHHBIMH C (U3UKOH, W COBPEMCHHBIMHU
TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHSIX (DU3UYCCKON HAYKH.
Ha uzyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUsl OTBOAUTCS 238 4yacoB: B 7
KJacce — 68 JacoB (2 4aca B Heien0), B 8 kjacce — 68 dacoB (2 gaca B Heaeno), B 9 kimacce — 102 gaca (3 yaca B HEJIEIIO).

[Ipennaraemsplii B mporpaMMe 1o (Qu3uke nepedeHb Ja0OopaTOPHBIX PAOOT M OMBITOB HOCUT PEKOMEHAATENbHbIN
XapakTep, YUUTENb JeslaeT BIOOp MPOBEICHUS TAOOPATOPHBIX PadOT U ONBITOB C YUETOM MHIUBUIYAIbHBIX OCOOCHHOCTEN
oOy4Jaromuxcs, CUCKa HKCIIEPUMEHTATBHBIX 33JJaHuH, Mpe/jiaraéMblX B paMKax OCHOBHOTO TOCY/IapCTBEHHOIO dK3aMeHa
no gu3uke.

COIAEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®u3uka v e€ poJib B NO3HAHUM OKPYKAIOLIET0 MHUPA.

®duznka — HayKa o npupoje. SBnenus npupoasl. PU3NUYECKUE SABICHUSA: MEXAHUYECKHE, TEIIOBBIE, JIEKTPUUECKHUE,
MarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

dusndeckue BeMWUYWHBL. M3Mmepenune ¢uzmdeckux BeauuuH. dusnueckue mpuOopbl. [lorpemHocTs HM3MEpeHUH.
MexnyHapoHasi CUCTEMA €IMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3y4alOT MPHUPOAY. ECTeCTBEHHO-HAyYHBIH METOJ| TO3HAHMS:
HaOJI0ICHNE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE TUIIOTE3, IKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmromaemoro siBineHus. Onucanue GU3NIEeCKUX SBICHUN C TIOMOIIBIO MOJIETCH.

JHemoncmpayuu.

1. MexaHnueckue, TENIOBBIE, 3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBICHUS.

2. ®usnueckue MpruOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U IU(PPOBBIM TTPHOOPOM.



Jlabopamopnuie padomot u onvimot.

Onpenenenue UEHbI 1E€IEHUS MIKaJIbl U3MEPUTEIBLHOr0 Mpudopa.

N3mepenue paccTosHUM.

N3mepenne 00bE€Ma )KUIKOCTU U TBEPAOIO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEN.

N3mepenue TeMnepatypsl Mpy MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U IaTUUKA TEMIIEPATYPHI.

[IpoBenenue rcciieq0BaHUs MO MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA APHUKA, MYIIEHHOT'O TOPU30HTAIBHO, TEM
OoJibie, 4eM 0O0JIbIIIE BBICOTA ITyCKA.

IS L T o B

Paspnen 2. IlepBoHayaibHbIe CBeICHUSI 0 CTPOCHHMH BellleCTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJICKYJIBI, UX pazMepbl. ONBITHI, I0KA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxkenune yactui] BemiectBa. CBsS3b CKOPOCTH JBMOXKCHHUS YacTHI[ C TEMIIEpaTypoil. BpoyHOBCKOEe IBMKEHHE,
muddy3us. BzanmoneiicTBUe YaCcTHIL BEIIECTBA: MPUTIKCHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX (KpUCTAITUYECKUX) Teld. B3anmocBsi3b
MEXy CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSAX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBieHUM, 0OBSICHSIIOMMUXCS TPUTSHKCHUEM WM OTTATKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OneHka nuaMeTpa aToMa METOJOM PSIOB (C UCTIOIB30BaHUEM (poTorpaduii).

2. OmnbITHI 110 HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYIISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBukeHMe M B3auUMOAeiicTBHE TeJl.

Mexanuueckoe ABWKeHHE. PaBHOMepHOe U HepaBHOMEpHOe JBHkeHHE. CkopocTb. CpelHsisi CKOPOCTh MpH
HEPAaBHOMEPHOM JIBH>)KEHUU. PacuéT myTu U BpEMEHH IBUKEHUSI.



SIBneHne nHepUMU. 3aKOH HHEPUHU. B3auMoaelcTBUE TEN KaKk MPUYMHA U3MEHEHUS CKOPOCTH JBM)KEHUS Tel. Macca
KaKk Mepa uHepTHocTd Tena. IlnotHocTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €QUHMIIE OOBEMA

BEILIECTBA.
Cuita Kak XapakTepHUCTHKa B3anMojeucTBus Tenl. Cuia ynpyroct W 3akoH ['yka. M3MepeHne cuibl ¢ MMOMOIIBIO
IWHAMoMeTpa. SIBieHue TAroreHus m cwia Tsokectn. CWila TSDKECTH Ha APYrux IaHertax. Bec tema. HeBecomocCTsb.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJAHOU npsAMoii. PaBHoaelicTByromas cuil. Cuna TpeHus. TpeHue CKOJbKEHNs U TPEHHE

nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmonenre MexaHU4ecKoro JIBUKEHUs Tena.

N3mepenue cKopocTu MPSMOJIMHEUHOTO IBUKEHUS.
HaGmronenue siBieHUs: HHEPIIHUH.

HaGmronenre u3meHeHus CKOPOCTH MPHU B3aUMOJICHCTBUU TE.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrnoxeHue cuJil, HallpaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimot.

1.

LA

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABWKEHHS (IIapuKa B *KUIAKOCTH, MOJICTTH JIEKTPUUECKOTO aBTOMOOUIIS U
Tak jgajiee).

OmnpeneneHue cpeaHelt CKOPOCTH CKOJBKEHUs OpyCcKa WIIH IaprKa M0 HAKJIIOHHOM IJIOCKOCTH.

OmnpeieneHue MIOTHOCTH TBEPIOTO Tea.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PacTsKeHU (JeopMamum) Mpy>KUHBI OT MPHJIOKEHHON CHJIBI.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHHS CKOJBXEHHMS OT Beca Tela M Xapakrepa
COIPUKACAIOIIUXCS TOBEPXHOCTE.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JlaBnenue. CriocoObl YMEHBIIIEHUS W YyBEIWYEHUs AaBieHus. JlaBleHue ra3za. 3aBUCUMOCTh JaBJICHUS Ta3a OT
00béma, Temmiepatypsl. Ilepenava maBneHus TBEPABIMU TEIaMH, KUIKOCTIMU U Tazamu. 3akoH [lackams. [TaeBMaTnyeckue
MAIlIMHBI. 3aBHCUMOCTb JABJICHUSA >KUJAKOCTU OT TiyOuHbl. ['mapoctathueckuii mapagokc. CooOIiarommecs COCYIbI.

FI/II[paBJ'II/I‘-IeCKI/IC MCXaHHN3MBI.



Atmocdepa 3emnu u atMocepHoe napienue. IIpuumHBI CylecTBOBaHUS BO3AYIIHOW 00070uku 3emuir. OmnbIT
Toppuuemnu. U3mepenue atMochepHOTO AaBICHUS. 3aBUCUMOCTb aTMOC(HEpPHOIro JaBIEHUS OT BBICOTHI HaJl YPOBHEM

Mopst. [Ipubopsl 1715 u3MepeHus aTMoc(hepHOro JAaBICHHUS.

JleficTBHE KMIKOCTH M Ta3a Ha MOTPYyXEHHOE B HUX Teso. BelTankuBaromas (apxuMenaoBa) cuiia. 3akoH Apxumesa.
[IimaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

© N Uk W

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHus KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTbD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YaCTH TeJla U TUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue 1uiaBaHus TeJl: IUIaBaHUE WIIMA TOTPYKEHUE TEJl B 3aBUCMMOCTU OT COOTHOLIEHMS IIJIOTHOCTEW Teja U
KUJKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.
2
3.
4

5.

HccnenoBanne 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMA MOTpyKEHHOM B KUJKOCTh YaCTH TEa.

OrnpenesieHUE BHITAIKUBAIOIIEH CUIIBI, IEUCTBYIONIEH HA TEJIO, MOTPY>KEHHOE B )KUIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, IEUCTBYIOIIEH HA TEJIO B AKHUJIKOCTH, OT MAacChl TeJa.

OnbITHI, JAEMOHCTPUPYIOIIUE 3aBHCUMOCTb BBITAJIKMBAIOIICH CHIIBI, JACHCTBYIOIIEWM Ha TEJNO B JKUAKOCTH, OT
00bEéMa OTPYKEHHOM B JKUIKOCTh YACTH TEJIa U OT IJIOTHOCTH YKHUJIKOCTH.

KonctpynpoBanue apeomMeTpa uiav KOHCTPYUPOBAHUE JIOJKH U OINPEICIEHUE €€ TPy30IOABbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IMJIOCKOCTh. [IpaBuno paBHoBecus peruara. [IpumeHenue mnpasuia
paBHOBecHs pbluara K 0JI0Ky. «3050Toe npasmio» Mmexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBbI B OBITY U

TCXHHKC.



Mexanunueckass sHeprus. KuHetmueckas W moTeHIuManbHas sHeprud. lIpeBpamieHue ogHOTO BHAAa MEXAaHUYECKOU
SHEPrUU B APYror. 3aKOH COXPAHEHHUS SHEPTUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenre pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJla IO TOPU30HTAIbHON MOBEPXHOCTH.

2. Hccnenosanue yciao0BHM paBHOBECHUs pblyara.

3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

Paznea 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO--KMHETUYECKOW TEOpUU CTPOEHMs BellecTBa. Macca M pa3Mmepbl aTOMOB U
MOJIeKYJT. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, MKHUIKOTO U Ta3000pa3HOrO COCTOSIHUM BemlecTBa. Kpucrammmdyeckue u amMopdHbIE Tena.
OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH W TBEPIBIX TEI HA OCHOBE IMOJOKEHHN MOJICKYJISIPHO--KHHETUYECKON TEOpPHUH.
CmaunBaHue U KalMWUISIPHBIE sIBJICHUA. TeIoBOe paclIupeHHe U C)KaTue.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOT'O JIBMKCHHS YacTHIl. BHyTpeHHss sHeprus. CrocoOs
W3MEHEHUs BHYTPEHHEW SHEpPruu: TeIulolepeiadya W COBEpIIeHHE padoThl. Buasl Temonepenaydn: TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomuuecTtBo TeminoTel. YiaenapHas TEIIOEMKOCTh BeIIeCTBA. TE€IUIOOOMEH W TEIJIOBOE paBHOBECHE. YPaBHCHHE
TEIJIOBOro OanaHca. IlnaBieHue W OTBEpAEBaHHWE KPUCTANIMYECKUX BEIIECTB. YJelIbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanne u xoHaeHcamus. HWcmapenue. Kunenume. VYnaenpHas Temiora mnapooOpa3oBaHus. 3aBHCHUMOCTD
TEMIIEPATYPhl KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPAHMUS.



[Ipuniuner pabotsl TernoBbix aABurareneid KIIJ[ TtemmoBoro pgBuratend. TemoBele naBUrateiad M 3aluTa
OKPYKAIOILIEN CPEBI.
3aKOH COXpaHEHUA U IPEBPAILICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.
Jemoncmpauuu.
HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenue nuddysun.
HaGmonenue siBjieHUi cMaurBaHUS U KalTWIISIPHBIX SBICHUN.
HaGmronenue TenioBoro pacimmpeHus Tedl.
N3menenue naBieHus raza npu U3MEHEHUU 00bEMa U HarpeBaHUM WIIH OXJIAXKICHUH.
[IpaBuna nu3MepeHus: TeMneparypsl.
Bubr Terionepenaym.
OxmnaxxieHue Npu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEUIECTB.
. HaGnronenue xkunenus.
. HaGnrogenune noctosiHCTBa TeMIIepaTyphl pHU MJIaBICHUH.
13. Moienu TEIUIOBBIX ABUTATEIIEH.
Jlabopamopnuie pabomot u onvimot.
OnbITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITHI IO HAOTIOJEHUIO TEIJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue gaBiaeHUS BO3AyXa B OasIOHE IIMPHUIIA.
OnbIThL, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh JABICHUS BO3yXa OT €ro 00bEMa 1 HArpEBaHUS WU OXJIAXKICHUS.
IIpoBepka rUMOTE3bl JUHEWMHON 3aBUCHMOCTH JJIMHBI CTOJOMKA »XKUJIKOCTH B TEPMOMETPUYECKON TpPyOKe OT
TEMIIEPATYPBL.
HabGnronenne n3aMeHeHrs BHYTPEHHEH YHEPTUH TeJa B pe3yIbTaTe TEIUIONepeiadu U pabOThl BHEIITHUX CHIL.
8. HccnenoBanue sBieHUS TEIJI000OMEHA MPU CMEIIMBAHUU XOJOAHOU U TOPsIYEil BOJBI.
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9. OmnpeneneHue KOJUYECTBA TEILIOThI, MOJYYEHHOTO BOAOW MpPHU TEIIOOOMEHE C HarpeThiM METATUYECKUM
HWIAHAPOM.

10. OnpeneneHne yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca ucrnapeHus.

12. OnpeaeneHne OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yelnbHON TEIIOTHI MJIaBJICHUS JIbJIA.

Paznen 7. JinekTpuyeckrne ¥ MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. [IBa poma 3neKTpUYECKHX 3apAnoB. B3aumopeicTBue 3apsbkeHHBIX Ten. 3akoH Kyrnona
(3aBHCUMOCTb CUJIbI B3aUMOICHCTBUS 3aPSKEHHBIX TEJ OT BEIMUUHBI 3aPSI0B U PACCTOSIHUS MEXK]TY TEJIaMu ).

Onektpuueckoe mosie. Hanpspk€HHOCTD daeKTpudeckoro moss. [IpuHIunm cyneprno3uiuy dIeKTPUIeCKUuX Mojie (Ha
KaueCTBEHHOM ypPOBHE).

Hocutenu snaekTpuyecKux 3apsjaoB. DJIEMEHTApHBIM sJiekTpuueckuil 3apsig. Ctpoenue artoma. IIpoBoaHuku wu
IUAJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOIO 3apsija.

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AIEKTPUUYECKOTO TOKA. MICTOUHMKM MOCTOSAHHOrO ToKa. JleicTBus
ANEKTPUUECKOr0 TOKa (TEII0BOE, XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJIKOCTSX U ras3ax.

Onektpuueckass uenb. Cuna Toka. DleKTpudyeckoe HampsbkeHne. ConpoTHUBIEHUE TNPOBOJIHHUKA. Y IEIBHOE
CONpPOTUBIICHUE BewlecTBa. 3akoH Owma miuga ydactka uenu. IlocinepoBaTenbHOE W MHapajUIeNbHOE COEIUHEHHE
IPOBOJIHUKOB.

PaGora m MomHOCTH dJeKTpUYecKoro Toka. 3akoH JIxoyms—JleHma. DnekTpuueckue IENd U TOTpeOuTenu
ANEKTpUUECKOU dHEPTUr B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTositHHBIE MarHUTHI. B3auMoaeiicTBHEe MOCTOSHHBIX MAarHUTOB. MaruutHoe noisie. MaruutHoe noje 3eMJIu U €ro
3Ha4YeHHUE NS KM3HHU Ha 3emuie. OnbIT Opctena. MarHuTHOE MoJIe JIEKTPUIECKOro Toka. [IpruMeHneHne aneKTpoMarauToB
B T€XHUKE. J[efiCTBME MAarHUTHOIO MOJSI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSIHHOTO TOoKa. Mcnonb3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet ®Dapanes. SBneHue saekTpoMarHuTHOM WHAYKUUHU. I[IpaBuno Jlenma. Onextporeneparop. CrnocoOsl
MOJIYYEHHUS JIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMKM HAa BO30OHOBISIEMbIX UCTOUHUKAX YHEPTHHU.

Jemoncmpayuu.
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DIIeKTpU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJIEUCTBUE 3apSKEHHBIX TEIL.
YCTpOUCTBO U IEMCTBUE AIEKTPOCKOIIA.

DneKTpocTaTudecKas NHIYKIIHS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aPSII0B.

[IpoBOAHUKH U TUDIIEKTPHUKH.

MonennpoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOAHHOTO TOKA.

JIeHcTBUA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B HKHUJIKOCTH.

. I'a30BbIl paszps.

. I3Mepenune cuiibl TOKa aMIepMETPOM.

. I3Mepenune 3J1eKTpUYeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocTar 1 MmarasuH cOnpoTUBIICHUH.

. BzanMmoencTBre mocTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHUs MOJIOCOB MarHuTa.

. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT DpcTena.

. MaruuTtHoe noJjie Toka. DJIEKTPOMAarHuT.

. JleicTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.

. UccrienoBanue siBIICHUS 3JIEKTPOMArHUTHON MHAYKIIUU.

. OnbrTel @apajes.

. 3aBUCUMOCTb HaMNpaBJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHHUS.
25.

DJIeKTpOTreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimeol.

1.

OMBITHI 11O Ha6J'IIOI[CHI/IIO QJICKTPpHU3alUU TCII HHHYKHHGIZ U IIpHU COITPUKOCHOBCHUMU.



S

10.
11.
12.
13.
14,
15.
16.
17.

18.
19.
20.
21.

UccnenoBanue neiicTBUS SIEKTPUUECKOTO OIS HA TPOBOJHUKHU U TUBJIECKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSHKCHUS.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpe3 Pe3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKCHUS
Ha PE3UCTOPE.

OMnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBIICHHUS TMPOBOJHHUKA OT €ro JIJIUHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHaia.

[TpoBepka npaBuia CIOXKEHUS HAPSIKEHUM MPU MOCTIE0BATEILHOM COSIUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIBI TOKA MPU NAPAIIETBHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

NccnenoBanne 3aBUCUMOCTY CUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHHS HA HEW.

Onpenenenue KII/ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MarHUTOB.

N3yyenue MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUH U Pa3/IelICHUN.

UccnenoBanne neicTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OnbIThl, TEMOHCTPUPYIOUIME 3aBUCUMOCTh CUJIbI B3aUMOJEUCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HaIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUS MarHUTHOTO TMOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpynupoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIIS.

N3smepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OnpITEl MO HUCCIEIOBAHUIO SIBICHUS DJICKTPOMATHUTHOW MHAYKIMU: HCCIEIOBAaHHE H3MEHEHUN 3HAYCHUS U
HaIpaBJIE€HUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJIeHHS.



Mexannueckoe nBmxkeHue. MarepranbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
PaBHOomepHOE mnpsAMonmHENHOEe ABWKEHHE. HepaBHOMEpHOE mpsMOIMHENWHOE JBWKEHHME. CpemHss W MIHOBEHHas
CKOpOCTH TeJIa IIPU HEPABHOMEPHOM JIBUIKECHUMU.

Yckopenue. PaBHOyckopeHHOE NpsiMoiuHeHoe nBmkeHue. CBoboHoe najgenue. OnbiThl [Nanumes.

PaBHOMepHOE aBMXKEHHE MO OKpykHOCTU. Ilepmon u wyactora oOpamieHus. JIuHeWHass W yrioBas CKOpPOCTH.
I{eHTpOCTPEMHUTEIIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTona. Bropoyi 3akon HetotoHa. Tperuit 3akon HeroroHa. [IpyHumn cynepno3uuuu cuil.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHHus: cuia TpEHUS CKOJIbKEHHUsI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpPEHHE CBOOOJHOTO MajeHus. J[BUKeHue IUIaHEeT BOKPYT
Connua. IlepBas kocMuueckas ckopocTb. HeBeCOMOCTh U Meperpy3Ku.

PaBHOBecre MarepuanbHOW TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOIro Tena € 3aKPEIUIEHHON OChIO
BpaieHuss. MomeHt cuiibl. LleHTp TsixecTu.

Nmnynsc tena. U3MeHeHne nmnynbca. Mmynbe cuibl. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE JBUKEHUE.

Mexanudeckass pabota ¥ MouHocTh. PabGora cui TspKecTH, ynpyroctd, TpeHus. CBsA3b PHEpruM M pabOTHI.
IloreHumanbHas dHeprus Teja, MOAHATOIO HAJ IOBEPXHOCTBIO 3eMiu. [loTeHuumanbHas 3HEPrUsl CKATOU IPYKUHBI.
Kunernueckas 3Heprus. Teopema 0 KHHETUYECKON S3HEPrUHU. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUU.

Jemoncmpayuu.

Habnronenne MexaHMuecKoro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TNl OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPHUI IBM>KEHHS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO PAa3HBIX TEJI OTCUETA.
N3mepenne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHMUS.
HccenenoBanne npu3HakoB PAaBHOYCKOPEHHOIO IBUKECHUS.
Habmronenme nBrkeHus Tena Mo OKpYKHOCTH.
Habmronenne MexaHW4YecKuX SIBJICHHM, MPOUCXOIAIIUX B cucTeMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JBM)KEHUU OTHOCUTENbHO KaOMHeTa (PU3HKH.
3aBUCUMOCTb YCKOPEHUS TEJIa OT MACChl TeJa U AEUCTBYIOIIENH HA HETO CHJIBL.
8. HaOmronenue paBeHCTBA CHIT TPU B3aUMOJICHCTBUH TElL.
N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.
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10. [lepenaya nmnyiibca npu B3auMOJEHUCTBUU TEII.

11. [IpeoOGpazoBaHus SHEPTUU MIPU B3AUMOJIECUCTBUU TEN.

12. CoxpaHeHHe UMITyJIbCca MPU HEYIPYroM B3aUMOJECHCTBUU.

13. CoxpaHeHHEe UMITYJIbCca MPU a0COJIIOTHO YIIPYTOM B3aUMOJECHCTBUU.

14. Habmonenne peakTUBHOTO JIBHXKEHHUS.

15. CoxpaHeHHe MEXaHWYECKON SHEPruu IpH CBOOOIHOM MaJICHUH.

16. CoxpaHeHHE MEXaHWYECKOM PHEPTUU NIPU JBUKEHUU TeJa MO IEUCTBUEM MPYKUHBI.

Jlabopamopnuie padomot u onvimot.

1. KoHcTpyupoBaHue TpakTa AJisi pa3roHa U JajdbHEeHIIero paBHOMEpPHOr0 ABMKEHUS IIapUKa I TEJIEKKU.

2. Ormpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IapUKa MO0 HAKIIOHHOM TITIOCKOCTH.

3. OmpeneneHrie yCKOpEHUs Tella MPU paBHOYCKOPEHHOM JIBHXKEHHH 110 HAKJIOHHOM MIIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHU MTPU PaBHOYCKOPEHHOM JIBIXKEHHH 0€3 HauaJbHOM CKOPOCTH.

5. IIpoBepka runotesbl: eciy MpU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH IMYTH OTHOCATCS KakK Psizt
HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE ITPOMEKYTKA BPEMEHH OJMHAKOBBI.

HccnenoBanye 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JAAaBJICHMS.

Omnpenenenne k03P PUIMEHTA TPEHUS CKOIbKEHUSI.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIbI TPEHUS IIPH PABHOMEPHOM JIBUYKEHUU TeJia M0 TOPU30HTAIbHON MOBEPXHOCTH.

10. Onpenenenue pabOThl CUIBI YOPYTOCTH MpPU MOABEME I'py3a C UCIOIB30BAHUEM HEMOJBUKHOI'O M MOIBUKHOIO
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0JIOKOB.

11. MI3yueHne 3aKk0Ha COXpaHEHUsSI SHEPTUM.

Pa3znen 9. Mexanu4yeckue KoJ1e0aHUSA U BOJIHbBI.

Konebarensnoe  nBmwkenue. (OCHOBHBIE  XapaKTEPUCTUKUA  KOJEOaHW: TepHoj, YacToTa, aMIUTUTY/A.
MaremaTu4ecKuid U Py KUHHBIA MasiTHUKH. [IpeBpaiiienrie 3Hepruu npu koyiedareIbHOM JIBUKEHUU.

3aryxatomue koseOanusa. BeiayxkaeHHsle kojebanus. Pe3onanc. Mexanndyeckue BOJHBL CBOMCTBA MEXaHHMYECKHUX
BOJIH. [IpomonbHble M monepeuHbie BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€ pacnpocTpaHeHHs. MeXaHW4YeCKue BOJIHBI B
TBEPAOM TEJE, CECMUYECKNE BOJIHBI.



3Byk. ['pomMKOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk u ynbTpa3ByK.
Jemoncmpayuu.
HaGmonenue kone6anuii Te noj AeMCTBUEM CUIIBI TSKECTH U CUIIbI YIPYT'OCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmonenme BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

1
2
3
4. PacnpocTpaHeHue NPOAOIbHBIX U MOTIEPEUHBIX BOJH (Ha MOJIEIIN).
5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYyCTUUYECKHI PE30HAHC.
Jlabopamopnuie padbomot u onvimot.
OmnpeneneHue 4acTOThI U Neproja KojaeOaHui MaTeMaTHYECKOro MasiTHUKA.
OmnpeneneHue 4acToThl U Neproa KojaeObaHu Npy>KMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TIeproia KoJeOaHU MOABEIICHHOTO K HUTH T'Py3a OT JIJTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH MepHojia KoeOaHul MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHH rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl rpy3a.
OnpITHI, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTh TEpHOJa KoJeOaHUN NPYKUHHOTO MAasTHHUKAa OT MAacChl Ipy3a U
KECTKOCTH MPYKUHBI.

7. M3mepeHne ycKopeHus CBOOOTHOTO MaCHUSI.

Pazznen 10. DiieKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  ToJie.  DJIEKTPOMArHUTHbIE  BOJHBI.  CBOMCTBa  3ieKTpoMarHUTHbIX BojH. Illkana
AJEKTPOMArHUTHBIX BOJIH. VCIONIb30BaHKE 3JIEKTPOMAarHUTHBIX BOJIH JISI COTOBOM CBSI3H.

DnekTpoMarHutHas npupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolcTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie pabomuvt u onvimei.
1. M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO MOOMIBLHOTO TeliepoHa.
Pa3gea 11. CBeToBbIE AIBJIEHUS.



JIyueBas momens cera. Mctounuku csera. IIpsmonnueitnoe pacnpoctpanenue cBeta. 3atMeHuss CosiHma u JIyHbI.
Otpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenue cera. 3akoH npenomicHus cBeta. [lonHoe BHyTpeHHEE OoTpakeHue cBeTa. VCronab30BaHUE MOJTHOTO
BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B mH3e. Ontuueckas cuctema (oroamnmapara, MUKpOCKona U Tejneckona. ['1a3 kak onTudeckas
cucrema. bin3opykocTs U JadbHO30PKOCTb.
Paznosxxenune 6enoro ceeta B criekTp. OnbiThl HptoToHa. ClioXKeHUEe CIeKTpaIbHBIX IBETOB. J(ucnepcus cBera.
Jemoncmpayuu.
[IpsAmMonHEHHOE pacpoCTpaHEHUE CBETA.
OTtpaxkeHue cBerTa.
[Tonmyuenue n300pa>keHMU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBeTa.
Onrtryeckuil CBETOBO/I.
Xon mydelt B coOuparomien JuH3e.
XoJ JIyueu B pacCEeHBarOIIECH JIUH3E.
[Tony4yenue nzo0paxeHnt ¢ TOMOUIBIO JHH3.
[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Monens riasa.
11. Paznoxxenue 6enoro ceera B CIEKT.
12. [lomy4yenne O6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimol.
HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jiy4a OT YIJja MaJcHUs.
N3yuenune xapakTepucTuK n300pakeHHs peIMeTa B IMIIOCKOM 3epKaje.
HccnenoBanne 3aBUCUMOCTH yIJia IMIPEJOMIICHHUSI CBETOBOTO JIy4da OT yIJIa MAJCHHS HA TPAHULIE «BO3LYX—CTEKIIO».
[TomyueHne n300pa’keHHUI C TTOMOIIBIO COOUPAIOISH JTUH3HI.
Onpenenenue GOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CUIIBI COOMpPAIOLIEH JTUH3BI.
OMNBITHI MO Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
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7.

OTBITHI IO BOCIIPUATHUIO IBETA ITPCAMCTOB IIPU X H3.6J'HOI[€HI/II/I 4Cpe3 BCTOBBIC (pHHBTpBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pezepdopna u nnanerapuast Mmoaens atoma. Mogens aroma bopa. Mcnyckanue u MoriomeHue CBeTa aToMOM.
KBanTbl. JIuHEHYaThIE CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oeta- u ramma-usnydeHus. CTpoeHue atoMHoro siapa. HykinoHHas mMopienb aTOMHOTO
anpa. M3oronel. PaguoaktuBHble npeBpamieHusd. [lepuon nomypacnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO MU MAcCOBOTO YHUCEN. DHEPrusl CBA3UM aTOMHBIX sfep. CBs3b
Macchl U sHepruu. Peaknuu cunresa u aenenus saep. Mcrounnku sueprum ConHua u 3BE3..

SAnepHas sHepreTuka. JlelcTBUs palMOAKTUBHBIX U3JIYUYCHUIN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpsl U31y4YCHHS U TIOTJIOIICHUSI.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTtp Bogopoa.

Hab6monenue TpexoB B kamepe Buiibcona.

Pabora cu€Turka HOHU3UPYIONTUX U3TYICHUH.

Perucrpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

HaGnroenne CIuIOMHBIX U THHEWYATHIX CIIEKTPOB U3TyUCHUS.
HccnenoBanne TPEKOB: U3MEPEHHE SHEPTHH YAaCTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpHUTEIEHO--0000IIAIOIUK  MOAY/Ib TpPEJHA3HAUYCH JUIS CHCTEMaTH3allik W O0OOIICHUS TMPEIMETHOTO
COJICp)KaHMs M ONBITA JACATEIBHOCTH, MMPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (M3UKH, a TaKXKe JUIS MOATOTOBKH K
OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 0 (PU3UKE /JIsi 00YJarOIINXCs, BRIOPABIINX ATOT YICOHBIN MpeaMeT.

[Ipy m3ydeHNM JAaHHOTO MOMYJS PEATM3YIOTCS U CHCTEMATH3UPYIOTCS BHIIBI JCSTEIHHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTCsS JTOCTHIKEHHUE IMPEIMETHBIX W METANpPEIMETHBIX INIAHUPYEMBIX pPe3yJIbTaTOB OOydeHUs, (GopMupyeTcs
€CTECTBEHHOHAyYHAasl TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB UCCICAOBAHUS SIBJICHUN IMPUPOIBI U TEXHUKH, OBJIAJICHUE



YMEHUSMU OOBSCHATH (PU3NUYECKUE ABJICHMS, TPUMEHSS MOJyUEHHbIE 3HAHUS, PEIIaTh 3aJJa4k, B TOM YHCJIE KaYECTBEHHbIE
Y DKCIIEPUMEHTAJIBHBIE.
[IpyHIMNMANBHO NEATEIBHOCTHBIM XapakTep JaHHOIO pasfeia peaju3yercs 3a Cu€T Toro, 4ro oOydaromiuecs
BBIITOJIHSIOT 3aJJaHUsA, B KOTOPBIX UM IIPELJIaraeTcs:
Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SIBJICHUS B OKPYXaIoLEH NpUpoie
Y TIOBCETHEBHOW JKU3HU;
UCIIOJIb30BaTh HAy4yHble METOJIbI MCCJENO0BaHUS (U3MUECKUX SIBICHHUM, B TOM 4YHCIE JJIs MPOBEPKH THUIOTE3 U
NOJIyYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAyYHbIE OCHOBBI HamOoOJiee BAXKHBIX JOCTHUKEHUI COBPEMEHHBIX TEXHOJIOTWM, HAmpuUMep, MPaKTHYECKOro
UCITOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB YHEPTUH HA OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB
SHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3ydyenne ¢GU3MKKM Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs HAIpPaBIEHO Ha JOCTH)KCHHWE JIMYHOCTHBIX,
METaNpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB.
B pesynprare wu3ydeHus (U3MKM HAa YypPOBHE OCHOBHOI'O 00Imero oOpa3oBaHusi y oOydJaromerocss OyayT
c(hOpMUPOBAHBI CICAYIONINE TUIHOCTHBIC PE3YIbTATHI B YaCTH:
e 1) MATPUMOTHYECKOTO BOCIUTAHMS:
e — MPOSIBJICHUE MHTEPECA K UCTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (PU3NIECKON HAYKH;
e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX--(DU3HKOB;
e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSA:
e — TOTOBHOCTHh K AKTUBHOMY YYacCTHIO B OOCYKJIECHUHU OOIIECTBEHHO 3HAYMMBIX M 3THUYECKHUX MPOOIJIEM, CBS3aHHBIX C
MPAKTUIECKUM MTPUMEHEHUEM JOCTKEHUN (PU3UKH;
e — OCO3HaHWE BAKHOCTH MOPATHHO--dTUIECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;
e 3)3CTEeTHMYECKOr0 BOCIIUTAHUA:



— BOCIIPUSTHE 3CTETHUECKUX KauyeCcTB (PU3MUECKONW HAyKHh: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOroCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IO3HAHUS:

— OCO3HaHUE IEHHOCTU (PU3NYECKONM HAyKHM KaK MOIIHOTO HWHCTPYMEHTA IIO3HAHMS MHUpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAJKHEHUIIIEW COCTABIAIOIIEN KYIbTYpHI;

— pa3BUTHE HAYYHOU JHO003HATEIBHOCTH, MHTEPECA K UCCIIEI0OBATENbCKOMN €SI TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOTYYHS:

— OCO3HaHHWE IIEHHOCTH O0e30macHoro obpasza >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, Ba)KHOCTH IPaBUII
0e30macHOro MOBEACHHUS Ha TPAHCIOPTE, Ha JIOpOrax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM O0OpYIOBaHHEM B JIOMAlIHUX
YCIIOBHSIX;

— chOpMHPOBAHHOCTh HaBbIKa pedieKcHH, MPU3HAHKWE CBOEro MpaBa Ha OMMOKY M TAKOro >K€ IpaBa Yy JAPYroro
YEJI0BEKa;

6) Tpy10BOr0 BOCIMTAHMS

— aKTHBHOE Yy4yacTH€ B PELICHUM NPAKTUYECKUX 3a4ay (B paMKax ceMbH, 00Opa3oBaTeIbHOW OpraHU3allu, Topoja,
Kpasi) TEXHOJIOTMUECKOH U COLMalIbHOM HalpaBI€HHOCTH, TPEOYIOIMX B TOM YK CIIE U (PU3NYECKUX 3HAHMIA;

— UHTEpEC K NPaKTUYECKOMY M3YUYEHHUIO MPOQeCcCHii, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHUEeHTalMs Ha NpUMEHEHHE (U3NYECKUX 3HAHMW JUIsl pelieHHs 3a4ad B 00JIaCTH OKpY’KaloIleH Cpemsl,
IUIAHUPOBAHUS ITOCTYIIKOB M OLICHKHM X BO3MOXHBIX ITIOCIEACTBUM I OKPYXKAIOLIEHW CPENbL;

— OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIEeM U MyTel UX PEIICHNUs;

8) apanTanuu K U3MEHSIOUMMCS YCJIOBUAM COLMATIBLHON U NPUPOJIHOH CPeabI:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM IPH BBITOJHEHUH HCCIEIOBAaHUI U MPOEKTOB (PU3MUECKON HAINpPaBIEHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

— IOBBILIEHNE YPOBHS CBOE€W KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACATEIBHOCTD;

— moTpeOHOCTh B (POPMHpPOBAHMHM HOBBIX 3HAHUH, B TOM uucie (QOPMYIUPOBATH HAEU, MOHATHS, THUIIOTE3BI O
¢u3nyecknx 0ObEKTax U SABICHUSX;



— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 001acT pU3UKH;

— IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUN;

— CTpEeMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aUMOCBS3M MPHUPOJbI, OOIIECTBA M HKOHOMHKH, B TOM YHUCIE C
UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;
— OIICHKA CBOMX JIEUCTBUM C yUETOM BIUSHUS HA OKPYKAIOILYIO CPEY, BOZMOMXKHBIX TNI00AIbHBIX MOCIEICTBHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe 0cBO€HUS MPOrpaMMbl 1Mo (PU3HUKE HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus y 00ydaromerocs OyayT
chopMHpOBaHbI MeTAaNpeIMeTHbIE Pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHHBEPCAJIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHHUKAaTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI, PETY/IATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUA:

e BBIABIISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKN OOHEKTOB (SIBJICHUN);

e YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(DHUKAIIUHA, OCHOBAHHMS JJIsI 0O0OIICHUS M CpaBHEHNS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYMsS] B paccMaTpuBaeMbIX ¢akTaxX, JJaHHBIX U HAOJIOACHUSX,
OTHOCSIIIMXCS K (PU3NUECKUM SIBIICHHSM;

e BBISBJISATH IPUUMHHO--CJICJICTBEHHBIE CBSA3W NPH M3YyUYCHUH (PU3MUECKUX SIBJICHUN U MPOLIECCOB, JeIaTh BBIBOJIBI C
WCMOJIb30BAHUEM JICAYKTUBHBIX M HMHAYKTUBHBIX YMO3AKJIIOUYECHUI, BBIJIBUIaTh THUIIOTE3bl O B3aWMOCBS3SIX
(bU3UIECKUX BEITUYNH;

e CaMOCTOSITEIIFHO BBIOHMpaATh CIoco0 pemreHus y4eOHoM (u3nyecKoi 3amadn (CpaBHEHHE HECKOJIBKHUX BapHAHTOB
peleHus1, BLIOOp HanboJiee MOAXOIAIIETO ¢ YIETOM CaMOCTOSITESIbHO BBIJICTICHHBIX KPUTEPHER).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.
e HCHOJB30BATh BOMPOCHI KAK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHHS;



MIPOBOJUTH IO CAMOCTOSTEIHLHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIM (PU3NYECKUIN IKCTIEPUMEHT, HEOOIBIIIOE
uccienoBanne (pU3NIecKoro sSBJICHHS,

OIICHMBATh Ha TPUMEHHMOCTh W JOCTOBEPHOCTh HH(OpPMAIIMIO, TONYYCHHYIO B XOJIE HCCIICIOBAaHUS WU
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHOTO HAOIIONCHUS, OMBITA,
MCCIICJIOBAHNS;

NPOTHO3UPOBATh BO3MOYKHOE JajbHEHIEe pa3BuUTHE (U3UYECKUX TMPOIECCOB, a TaKXKE BBIIBUTAThH
IIPEIOIOXKEHUS 00 UX Pa3BUTHUU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

MPUMEHATh Pa3IMYHbIC METOJbl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE M O0TOOpe MH(POPMAIUU WIH JTaHHBIX C
y4€TOM MPEITIOKEHHON yueOHOM (hU3NYeCcKoi 3a1auH;

aHAJTM3UPOBaTh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATh WHOOPMALUIO PA3JIMUYHBIX BHJIOB H  (opM
IIPECTaBIICHUS,

CaMOCTOSATEIIbHO BBHIOUPATH ONTHUMANbHYIO (OpMY MpeAcTaBiIeHUs WH(DOpPMAIMU U WIUTIOCTPUPOBATH pelIacMble
3aJ1ayu HECJIOXKHBIMHU CXEMaMHU, AUarpaMMaMu, HHOM TpadUKoil U UX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eificTBHS:

B X0Jie 00CYXKIeHHUs y4eOHOro MaTepuania, pe3yJbTaToB Ja00paTOPHBIX padOT U MPOCKTOB 33/1aBaTh BOIIPOCHI 10
CYIIECTBY OOCYXJaeMOH TeMbl M BBICKA3bIBaTh HJCH, HAICIICHHBIC HA pENICHWE 3aJa4yd ¥ TOJACpKAHHE
0J1aro’KeaaTeabHOCTH OOIIEHMS;

COTIOCTABJISITh CBOU CYXACHUS C CYKICHUSIMHU JPYTHX YYACTHHUKOB JUaiora, 0OHapy>KUBAaTh PAa3IMUne U CXOJCTBO
MMO3HUIINM;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIMOTHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA, WCCIICIOBAHUS,
IIPOEKTA);

NOHMMATh W WCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW M WHIWBHIYAIBHOW PaOOTHl MPH PENICHHH KOHKPETHOM
buznueckon mpooIeMBbI;



MPUHUMATH 1AM COBMECTHOM NESITEIHbHOCTH, OPTraHU30BBIBATH JIEUCTBUSL MO €€ JIOCTUKEHUIO: pachpeacsisiTh
poJI, 00CYKJIaTh MPOLIECCHI U PE3YIbTAaThl COBMECTHOM PabOThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;
BBITIOJIHSITH CBOIO YacCTh pabOThI, JOCTUrasi KAYECTBEHHOT'O Pe3yJibTaTa 10 CBOEMY HAIPaBICHUIO U KOOPJIUHUPYS
CBOM JICUCTBHUS C APYTUMU WICHAMU KOMaH/IbI;

OIICHUBATh KAaue€CTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC ACHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYaLUSIX, TPEOYIOUTUX JIJIsl pelleHUus (PU3NYECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIX0/IaX MPUHATUS pPelleHn (MHAMBUAYaTbHOE, IPUHATUE PEIICHUS B TPYIIIE,
NPUHSITHE PEUICHUN TPYNIIOi);

CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM pelIeHUs (U3MYECKOM 3alaud WM IJIaHa HCCIENOBaHUS C y4ETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IIpeyIaracMble BapHaHThl pEIICHUH;
JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLIEHUE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluU U TIpejiaraTh IjaH €€ U3MECHECHUS,

OOBSICHATh MPUYMHBI TOCTHKEHUS (HEJOCTHUIKEHHUS) PE3yJIbTaTOB JIEITCIIbHOCTH, 1aBaTh OIICHKY IPHOOPETEHHOMY
OTIBITY;

BHOCHUTHh KOPPEKTHBBI B JIEATCIBHOCTh (B TOM YHCIIC B XOJ BBINOJHCHHS (PU3HMYECKOTO HCCISTOBAHUS HIIN
IIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITCIIHCTB, M3MCHHBIIUXCS CUTYyaIlui, YCTAaHOBJICHHBIX OIIMOOK, BO3HHUKIIHX
TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejioBeKa B XOJI€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY, TOHHUMaTh MOTHBHI,
HAMEPEHUS U JIOTUKY APYroro;



MPU3HABATH CBOE MPaBO HA OUIMOKY MPH pelIeHUH (PU3NYECKUX 3a7a4 WM B YTBEP)KJICHUAX HA HAyYHbIE TEMbI U
TaKo€ K€ IPaBo APYroro.

NPEAMETHBIE PE3YJIBTATBI

K kxoniy o0ydyenus: B 7 Kjacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHHI:

UCIIOJIB30BaTh TMOHATHS: (PU3NUECKUE U XMUMHUYECKUE SIBJICHUSI, HAOIIOJEHUE, DKCIIEPUMEHT, MOJENb, THIOTE3a,
eIUHULBI (U3MYECKUX BEIWYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHWYECKOe JBWKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TpaeKTopus,
paBHO/EHMCTBYIOMIAs cuiia, Aedopmanus (ynpyras, IiacTuyeckas), HEeBECOMOCTb, COOOIAIOIIUECS COCY/IbI;
pasnmuuath sBieHHS (nuddy3us, TEMIoBOE JIBIDKCHHUE YacTHUI[ BEIIECTBA, PABHOMEPHOE JBIDKCHHE,
HEpPaBHOMEPHOE JIBUKEHUE, WHEPIHs, B3aUMOJICHCTBUE TEJI, PaBHOBECHE TBEPJBIX TEN C 3aKPCIUIEHHOW OCHIO
BpallleHUs], Tepeada AaBiIeHHs TBEPIABIMHU TEJIaMU, KUJIKOCTSIMU U ra3amu, atMoc(hepHOe NaBieHUE, IJIaBaHUE
TEJ, TPEBpaIICHUs] MEXaHMYECKOW HHEPruu) MO OINUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKHX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4YHCIle (HhU3MUECKUE
SBJICHUS B MPUPOJIE: MIPUMEPHI IBUKEHHUS C PA3TUUYHBIMU CKOPOCTSIMH B JKMBOW U HEKUBOW MPHUPOJIE, NEHCTBUE
CWIbl TPEHHSI B MPUPOJEC U TEXHHUKE, BIUSHHUE aTMOC(HEpPHOTO JABJICHHS Ha >KHBOW OpraHus3M, IJIaBaHUE DPbIO,
pBIYard B TEJ€ YEJIOBEKa, MPU ITOM NEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIJIESATH CYIIECTBEHHBIE
CBOICTBA (MpU3HAKN) HU3HUECKUX SBICHUM;

OMKCHIBATh M3YUCHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SBIICHUS, UCTIONB3Ys (PU3NUECKHUE BETUYHHBI (Macca, 00bEM,
IUIOTHOCTH BEILIECTBA, BPEMSI, TyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSHKECTH, BEC Tela, Cujla
TpEHWUsI, AaBieHHUE (TBEPJOTO Tena, )KUJIKOCTH, Ta3a), BRITAIKUBAIONIAS CHUJIa, MEXaHWYeCKas paboTa, MOIIHOCTh,
TUIEYO CHJIbI, MOMEHT CHJIBI, KOO(P(QUIIMECHT TOJIE3HOTO NECUCTBHSI MEXaHU3MOB, KHHETUYECKAs M TOTCHIIMAIbHAS
SHEPTHs), IPU ONMMMCAHUH MPABUIBHO TPAKTOBAThH (DU3UUECKUI CMBICI HCIIONH3YEMBIX BEIMYNH, UX 0003HAYCHHS U



eAVHUITBI (U3HUECKUX BEIMYWH, HAXOAUTHh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMHU
BEJIMYMHAMHU, CTPOUTH TpadUKHi U3yUYEHHBIX 3aBUCUMOCTEHN (U3HMUECKUX BETNYNH;

XapaKTepHU30BaTh CBOWCTBA Tel, (DM3UYECKUE SBICHUS WM MPOIECCHI, MCIIOIB3YS TMpPaBHIa CIOXKEHUS CHII (BIOJb
OJHOM TipsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumenaa, MPaBWIO paBHOBECUs pbryara (0J10Ka), «30J10TO€
NIPABWJIO» MEXAHWKH, 3aKOH COXpPaHCHHUS MEXaHWYCCKOH DHEPruH, MPHU ATOM JaBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA M 3aITUCBIBATh €T0 MAaTEMATHYECKOE BBIPAKCHHCE;,

OOBSCHATh (U3HUCCKHE SBJICHHUS, TPOIECCHl W CBOWCTBA TEJl, B TOM 4YHCIIC M B KOHTCKCTE CHUTYyaIlUi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUIUHHO--CIICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1—
2 JIOTHYECKHMX IIaroB ¢ OMOpod Ha |—2 W3yYEeHHBIX CBOMCTBA (PM3MYCCKHUX SBICHHM, (PU3MYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiath pacu€THbIC 3a7aud B 1—2 ACHCTBHS, UCHOJB3YysS 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIMINC (PU3NYSCKHC
BCJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJlauyd 3alKChIBaTh KPAaTKOE YCJIOBHE, IOJCTaBIATH (PU3NYCCKHE
BEJIMYUHBI B (OPMYJIBI U TIPOBOJIUTH PACYETHI, HAXOAWTHh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIC IS PEIICHUS
3a]1a4, OIICHUBATh PEATUCTUYHOCTD MMOIYICHHON (PU3NICCKON BEITUYHHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOJYKHO PEIIMTh MpH TOMOIIM (U3HYECKHX METOJOB, B OIMUCAHHUH
WCCIICJIOBAHUS BBIJCIATH TPOBEPSIEMOE TMPEANONIOKECHHE (THUMOTEe3y), pa3iuvarb HW HHTEPIPETHPOBATH
TIOJyYSHHBIN Pe3yabTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JACJIATh BBIBOBI IO €TI0 Pe3yIbTaTaM,

IIPOBOJIUTH ONBITHI O HAOMIOMCHWIO (U3UYCCKUX SBICHHA WU (PU3HMYECKUX CBOWCTB Teil: (hOpMyIupOBaTh
IPOBEPSIEMBIE MPEANIOIIOKECHHS, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYA0BaHMUS, 3aITUCHIBATh X0/ OIIBITa
1 GOpMYIHPOBATH BHIBOJIBI;

BBITIONHATh TIPSIMbIE W3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tena, 00BhEMa, CHUJIBI M TEMIIepaTyphl C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IMUGPOBBIX MPUOOPOB, 3aMKCHIBATH MOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKOW BEJIMYHMHBI OT APYTOW C MCTOJIB30BAHMEM MPSMBIX
U3MEpEHN (3aBUCMMOCTH MYTH PAaBHOMEPHO NBIDKYIIETOCS Tella OT BPEMEHHW JIBIDKCHUS Tea, CHJIBI TPECHHS
CKOJIBKEHHMsSI OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOMIATN
COTMPUKOCHOBEHHUS TE€J, CHJIBI YIOPYTOCTH OT Y/UIMHCHHS TPYXHUHBI, BBITAIKHUBAIOIMICH CHIBI OT 00BEMa



MOTPYKEHHON YacTH Tejla W OT TUIOTHOCTH KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJO, YCJIOBHH IJIaBaHWs TEN, YCIOBUN paBHOBECHs phlyara W OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHWUN YI€OHOTO UCCIEAOBAHMS, COOUPATh YCTAHOBKY M BBITTOIHATH U3MEPEHHUSI, CIICTYsI TIPEITIOKCHHOMY
TUTaHy, (UKCHPOBATH PE3yJIbTaThl IMOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUMYMH B BHJE MPEIIOKCHHBIX
Ta0JINIl ¥ TPaUKOB, AEJIAaTh BEIBOIBI IO Pe3yIbTaTaM UCCIICIOBAHNS;

NIPOBOJAUTE KOCBEHHBIC M3MEPCHUS (DU3UICCKUX BEIUYHH (IDIOTHOCTH BEIIECTBA YKUIKOCTH M TBEPIOTO Tela, Cuja
TPEHHSI CKOJIBKCHHS, JABICHHE BO3/yXa, BBHITAIKWUBAIOIIAS CHWJIA, JEHCTBYIONIAs HA TIOTPYXEHHOE B KUIKOCTH
TENO, KOA(D@PUIIMEHT TOJIE3HOTO JIEHCTBHS TMPOCTHIX MEXaHW3MOB), CIEAys NPEII0KCHHON WHCTPYKIMHU: TPHU
BBITIOJTHEHUY U3MEPEHUN COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYUCIISITh 3HAUECHUE UCKOMOU BEIIMYUHBI;
COOJTFO/IaTh TIPaBHJIA TEXHUKH OE30TIACHOCTH MPHU paboTe ¢ JIabopaTOPHBIM 000PYAOBaAHUEM;

yKa3blBaTh TMPHUHIMIIBI JICHCTBHS TPHOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, JTHHAMOMETD,
COOOIIArOIINECS COCYABI, OapOMETp, phluar, MOIBHKHBIN M HETIOABUKHBIM 0JIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepH30BaTh MPHUHIIMIEI JEHCTBUS HM3yYEHHBIX MPHUOOPOB M TEXHHUYECKUX YCTPOWCTB C OMOPOM Ha WX
ormucaHusi (B TOM 4YHCIIe: TOJIIMITHUKH, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHA Ipecc, MaHOMETD,
BBICOTOMEp, TIOPIIHEBOH HAcOC, apeoMeTp), HCIONb3ys 3HAaHUS O CBOHCTBaX (U3WYCCKUX SBICHUUA W
HEOOX0AMMbIe PU3NICCKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOAMTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpaX) MPAKTHIECKOTO UCIOJIb30BaHUs (PHU3NYECKUX 3HAHUI
B TIOBCEHEBHOM >XM3HU ISl oOecredeHus Oe30MacHOCTH TpH OOpalleHHd ¢ NpUOOpaMH U TEXHUUYECKUMU
yCTPOWCTBAMH, COXPAHEHUS 3[IOPOBBS M COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO IMTOBEJICHUS B OKPYKaIOIIEH cpejie;
OCYIIECTBIISITh OTOOp HCTOYHMKOB HHPopmanuu B HHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM IOUCKOBBIM
3ampocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUH U IMyTEM CPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEISATH HHPOPMAIIUIO,
KOTOpasi SBISECTCA MPOTHBOPEUYNBOM MIIM MOXKET OBITH HEJOCTOBEPHOI;

MCIIOJIb30BaTh MPY BHITIOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJSIPHYIO TUTEPATYPY (PU3NYIECKOTO COepKaAHUS,
CIIpaBOYHBIE MaTepuanbl, pecypchl ceTu VHTepHeT, BIageTh NpuUéMaMH KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBaHust HHGOPMAIMHU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpPAaTKHE MUCHMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE 2—3 MCTOYHHKOB WH(OpMaIuu
(GU3HUECKOTO COACpKAHUsS, B TOM YHUCJE MyOJUYHO JelaTh KPAaTKUE COOONICHHS O pe3yibTaTax MPOCKTOB WIIH



y4eOHBIX MCCIIEIOBaHUN, IIPU 3TOM I'PAaMOTHO HCIOJb30BATh M3YUYEHHBIN MOHATUHHBIA anmapar Kypca (pu3uku,
COIIPOBOXIATh BBICTYIUICHUE IIPE3CHTALIUEN;

IpU BBIMOJIHEHUU Y4E€OHBIX MPOEKTOB U HCCIEAOBAaHUI pacupeneisTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 3aJlayaMU, CIIEJUTh 32 BBIMOJIHEHUEM IUIaHa JEHCTBUM, aJ€KBaTHO OLEHUBAaTh COOCTBEHHBIN
BKJIaJ B JEATEIBHOCTb TPYyNIIbl, BBICTpaUBaThb KOMMYHUKATUBHOE B3aWUMOJCHCTBUE, YUYUTHIBAs MHEHUE
OKPYKaIOIIUX.

K koHIty 00ydyenus B 8 kjacce mpeaMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI OTPaKaTh CHOPMUPOBAHHOCTH
y 00yyaromuxcsi yMeHH:

UCIIOJIK30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIKCHHE aTOMOB W MOJICKYJ, arperatHble
COCTOSIHUSI BEIECTBA, KPUCTAUIMUECKHE M aMOp(HBIE Tella, HACBIIEHHBI W HEHACBHIIMICHHBIM Tap, BIAXXHOCTh
BO3J/lyXa, TEMIIeparypa, BHYTPCHHsS DHEPTUsi, TEIJIOBOM JBUTaTelib, JJIEMEHTAPHBIN AJICKTPUUYCCKHUMN 3apsi,
AIIEKTPUUYECKOE TT0JIE, TPOBOIHUKU U TUDJIEKTPUKH, TTOCTOSIHHBIN 3JICKTPUUECKUIN TOK, MATHUTHOE T10JIC;
pasznuyarh sBJICHUS (TEIJIOBOE pPACIIMPEHUE W CXaTHe, TeIUlolepenaya, TeIIOBOE paBHOBECHE, CMadyMBaHUE,
KalWJUISIPHBIE SIBJICHUS, MCIIapeHue, KOHJCHCAIlMs, IUIaBJIieHHWe, KpHUcTauiu3anus (OTBEepIeBaHUE), KHUIICHUE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIUS, W3TyY€HUE), SJEKTpU3alMs TeJ, B3aUMOCHCTBUE 3apsioB,
JIEUCTBUS AJNEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJIEHCTBHE MArHUTOB, ACHCTBUE MAarHUTHOTO IOJIS
Ha TIPOBOJHHUK C TOKOM, DJIGKTPOMArHUTHAs WHAYKIMS) 1O OMHCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKHX SIBICHUN B OKpPYXKAIOIIEM MHUpE, B TOM 4YHCIe (HU3MUECKUE
SBJICHUSI B MPHUPOJIEC: MOBEPXHOCTHOE HATSHKEHUE W KAMWIUIAPHBIE SIBICHHUS B MPUPOJE, KPUCTAILIBI B IPUPOJE,
nznyuenne CoiHIla, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymaHa, HWHeEs, CHera,
AIIEKTPUYECKHE SBICHUS B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE Tojie 3emun, aperd
MOJIFOCOB, POJIb MArHUTHOTO TOJISL JUIS )KU3HU Ha 3emile, MOJISIPHOE CUSIHHE, IIPU 3TOM MEPEBOJIUTh MIPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISTh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBIICHU;

OMHCHIBATh M3yYEHHBIC CBOMCTBA TeN M (DU3MUECKHE SIBICHHS, UCTIONB3Ys (PH3nUecKre BEJIMYMHBI (TEMIlepaTypa,
BHYTPEHHSSI SHEPTHs], KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BELIECTBA, y/EJIbHAS TEIUIOTa IUIABJICHMUS,
yZelibHasi TeIioTa napooOpa3oBaHus, yAelbHasl TEIJIOTA CTOPAHUS TOIUIMBA, KOAM(PUIUEHT MOJIE3HOrO NEeHCTBUS



TEIJIOBOM MaIlIMHbI, OTHOCHUTEJIbHAS BJIAXXHOCTb BO31yXd, AJIEKTPUUYECKHM 3apsii, CHJIa TOKA, JJEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIEHUE IMPOBOJHUKA, YAEJIBHOE COMNPOTUBIEHUE BEUIECTBA, padoTa M MOLIHOCTh
AJIEKTPUUYECKOTO TOKA), MPH OMHCAHWUU MPABWIHHO TPAKTOBATh (PUIMUECKUU CMBICI MCIOJIb3yEMbIX BEJIMYUH,
0003HaYeHUsI U €AUHUIBI (PU3HUECKUX BEIUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME MAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTUMU BEIMUUHAMU, CTPOUTH TpaUKu U3yYEHHBIX 3aBUCUMOCTEHN (U3NYECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHHUS W TMPOILIECChl, HCIOJIb3Ysl OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHM CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIUHU TMOojie (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH OMma ajis ydacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKkoH coxpaHeHUs
SHEPruu, IPHU 3TOM JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSACHATh (U3MUECKUE TpollecChl M CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTYallHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYHMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBICHEHUE U3 1—
2 JOTMYECKHUX IIAaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PUBMUECKUX SBICHUU, (PU3NUYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEM;

pemiath pacu€THbie 3afaud B 2—3 ACHCTBHS, HUCHOJB3YySd 3aKOHbI U (OPMYJIbI, CBS3bIBAOIINE (PU3UYECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBUS 3aJa4M 3alKChIBaTh KPAaTKOE YCIOBHE, BBISABISATh HEJOCTATOK JAHHBIX JJIS
pelieHus 3a7aud, BbIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOIUMbIE Mg €€ pEeIlIeHHUs, NMPOBOAUTH PACUYETHl U
CpPaBHHUBATH MOJIYYCHHOE 3HaUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIU (U3HUUYECKUX METOJOB, UCIOJIb3Yys OINMCAHUE
UCCJIEOBAHUs, BBIACIATh IPOBEPSIEMOE MPEANOJI0KEHUE, OLECHHBATh MPABUIBHOCTh MOPSIKA IPOBEACHUS
UCCIIEI0BaHNs, 1€JIaTh BBIBOJIBL;

IIPOBOJUTH OTBITHI IO HAOTIOJACHUIO (PU3NYECKUX SBICHUN WIN (U3UUECKUX CBOMCTB Tell (KaMWUISPHBIC SIBIICHUS,
3aBUCUMOCTH JIABJICHHSI BO3/yXa OT €ero o0bEMa, TeMIiepaTypbl, CKOPOCTH MPOIIEcca OCTHIBAHUS U HATPEBAHUS MPU
U3JIYYEHUU OT LIBETa MU3Iy4arollei (IMOrionaroieil) NoBEpXHOCTH, CKOPOCTh UCIAPEHUs BOABI OT TEMIIEPATyphbl
KUJKOCTH W IUIOIAAN €€ TOBEPXHOCTH, DJICKTpU3aUUs TEI W B3aUMOACHUCTBUE DIIEKTPUUECKHUX 3apsJIOB,
B3aMMOJICICTBUE TOCTOSIHHBIX MAarHWTOB, BU3yaJIW3alMs MATHUTHBIX IOJIEM MOCTOSIHHBIX MAarHWUTOB, JEWCTBUS
MAarHUTHOTO ITOJIS1 HA TPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOABHUIATENS TOCTOSSHHOTO



TOKa): (OPMYJIHPOBATh MPOBEPSEMbIC TPEANOIIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHUS,
OTKCHIBATH XOJI OTBITa U (HOPMYITHPOBATH BHIBOBI;

BBITIOJIHATH TPSIMbIE U3MEPEHHUsS TEMIIEPAaTyphl, OTHOCUTEIHHON BIAXXHOCTH BO3yXa, CHJIBI TOKA, HAMPSHKCHUS C
MCTIOJIh30BaHUEM aHAIOTOBBIX MPUOOPOB U JATYUKOB (PU3UUECKUX BEITMUWH, CPAaBHUBATH PE3YNIbTAThl U3MEPEHHI
¢ YYETOM 3aJaHHOU a0COJIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAaHNE 3aBUCUMOCTU OJHOW (PM3MUECKON BETUYHMHBI OT JPYTOW C HCIOJIb30BaHUEM TMPSMBIX
U3MEpeHHd (3aBUCHMOCTH CONPOTHBIICHHS MPOBOJAHHWKA OT €ro JJIMHBI, IUIOMATU TOMNEPEYHOTO CEUSHUs |
yIETHHOTO COTPOTHBIICHUS BEIIECTBA MPOBOJHMUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKCHUS HA
NPOBOJIHUKE, WCCIICIOBAHUE MOCIEAOBATEIHHOTO M MapajlIeIbHOTO COSAMHEHUN TPOBOJHUKOB): TUIAHUPOBATH
WCCIIeJIOBaHNEe, COOMpaTh YCTAHOBKY WM BBINONHATH U3MEPECHHS, CIEAys MPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TOJTYYCHHOW 3aBUCUMOCTA B BHJE TaOnWI W TpaduKoB, AeNaTh BBIBOJALI IO pe3yiabTaTam
MCCIICJIOBAHUS;

NPOBOJIUTH KOCBEHHBIC M3MEPEHUS (QU3MYECKUX BENWYWH (yAeTbHas TEIUIOEMKOCTH BEIECTBA, COMPOTHBIICHUE
NpOBOJHMWKA, paboTa W MOIIHOCTh DJJEKTPHUECKOTO TOKa): IUIAHUPOBAaTh H3MEpEHUus, coOuparh
AKCIIEPUMEHTAITBHYIO YCTAHOBKY, CIIEIYs MPEITI0KEHHOW WHCTPYKIINHU, U BBIYUCIISATh 3HAYCHUE BEJTUIHHEI;
COOJTFO/IaTh TIPaBHJIA TEXHUKH OE30TTaCHOCTH MPH paboTe C IabopaTOPHBIM 000pyI0BAaHUEM;

XapaKTEepPU30BaTh TMPHUHIIMIIEI JIEHCTBUS HM3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C OMOpPOH Ha HX
orucaHusi (B TOM 4YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, IMapoBas TypOWHA, aMIIepMETp, BOJBTMETP,
CUETUMK DJIGKTPUYECKOW DSHEPTUH, DIIEKTPOOCBETUTEIIbHBIC TPHOOPBI, HArpeBaTeIbHBIC 3JIEKTPOIPHOOPHI
(mpUMepHI), INEKTPUUECKUE MPEIOXPAHUTENH, SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEh IOCTOSTHHOT'O TOKA), UCTIONb3YS
3HAHMS O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOX0AUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPHUTENbHbIE MPHUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETp, IBUTATENb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUUECKUX IIeTMe ¢ IOCIeq0oBaTeIbHBIM W MapajuleIbHBIM
COETMHEHHEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AIEKTPUUECKUX LIETIEH;



MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUUECKOTO UCIIOIb30BaHUS (PU3NUECKUX 3HAHU I
B TOBCEIHEBHOW XU3HU M1 OOecrneueHHss Oe30MacHOCTH MpH OOpallleHHH C MpUOOpaMH U TEXHUYECKUMHU
yCTPOWCTBAaMHU, COXPAHEHUS 3J0POBbS U COOJIIOIEHUSI HOPM 3KOJOTUYECKOI0 MTOBEACHUS B OKpPYKAIOLIEH cpene;
OCYHIECTBIISITh MOUCK MHPOpMaLMK (U3MUECKOro coaepkaHus B MIHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUU U
NyTéM CpaBHEHUS JOMOJIHUTENIbHBIX UCTOYHUKOB BBIAEIATH MH(GOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBON
WJIH MOXET ObITh HEJOCTOBEPHO;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHbIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATYPY (PU3NYECKOro copepx aHus,
CIpaBOYHbIE MarTepuaibl, pecypcbl ceTu HWHTepHeT, BlIageTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbBIC MHUCBMEHHBIE W KpPAaTKHE YCTHbIE COOOIIEeHMs, 00001as nHGOpMAIUI0 U3 HECKOJIbKUX
UCTOYHUKOB (DM3HUECKOr0 COJIEpKaHMs, B TOM YHCII€ MyOJMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WU
UCCJIeI0BATEIBCKON JESTENBHOCTH, MPU ATOM TPAMOTHO HCIIOJIB30BaTh M3YUYEHHBIN MOHITHUHBINA ammapaT Kypca
(U3MKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3ECHTALIUEH;

IpY BBIMOJHEHUHM Y4YEOHBIX IMPOEKTOB U HCCIEJOBAHUN (DU3MUECKHX IPOLECCOB PaCHpPENeNsiTh OOS3aHHOCTU B
Ipynmne B COOTBETCTBUM C IIOCTaBJIEHHBIMM 3aJayaM{, CJIEIUTh 3a BBIIOJHEHMEM IUIaHA JAEWCTBUH U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B JIE€ATENBHOCTh TIPYIIIbI, BBICTPAWBATh
KOMMYHHKAaTHBHOE B3aUMO/IEHCTBUE, IPOSBIIAS TOTOBHOCTh pa3periaTb KOHQIUKTHL.

K koHIty 00ydeHHs B 9 Kjacce nmpeaMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH
y 00yJaronuxcs yMEHUM:

UCIIOJIb30BATh MOHATHUS: CUCTEMA OTCUETA, MaTepUAIbHASA TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
IBWXKEHUS, AedopManus (ympyras, MIacTU4YecKas), TPeHHe, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
NEeperpy3Ku, IEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, IEHTP TsDKECTH TBEPIOTO Tena, pPaBHOBECHE,
MEXaHMYeCKHe KoJeOaHUs W BOJHBI, 3BYK, MH(QPa3ByK U YIbTPa3BYK, DSJICKTPOMATHUTHBIC BOJHBI, IIKaia
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb, CIIEKTPbl UCITYCKAHUS U MOTJIOIIECHUS, allbda-,
0eTa- 1 TaMMa-u3Ty4eHuUs, U30TOTbI, AepHAs YHEPTETHKA;

paznuuath ABJIEHUS (paBHOMEpPHOE M HEpPaBHOMEpPHOE NPSMOJIMHEHHOE JBHKEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE BUKEHUE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE JIBU)KEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TE€J, PEaKTUBHOE JBIXKEHHUE, KOJeOaTelbHOE JABUKEHUE (3aTyXalolllhue W BBIHYXKJEHHbIC KoJieOaHUsI), pE30HAHC,
BOJIHOBOE JIBUIJKEHHE, OTPAXKCHHUE 3BYKA, MPSMOJIUHENHOE paclpoCTpaHEHUEe, OTPAXKEHUE U MPETOMIICHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTPAKEHHE CBETA, Pa3sIoKEHUE OEJ0ro CBeTa B CHEKTP U CIOKEHUE CIIEKTPaTbHBIX IIBETOB,
JUCIIEPCUS CBETa, €CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa H3IyYEHHs) IO
OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh IMPOSIBJICHUE WM3YYEHHBIX (PU3MYECKUX SIBIICHUM B OKpYyKaroleM MHUpe (B TOM 4uciie (U3NYECKHE
SIBJICHUSI B TIPUPO/IC: MPWIUBBI U OTJIMBHI, ABMKEHUE T1aHeT COTHEUHON CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX
OpraHU3MOB, BOCTIPUSITUE 3BYKOB KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUUYECKUE BOJIHBI, IlyHaMH, X0, I[BETa TEll,
ONTUYECKUE SBJICHUS B MIPUPOJIC, OMOJOTHYECKOE JAEHCTBUE BUIAUMOTO, YIbTPaPUOIETOBOTO U PEHTIEHOBCKOTO
U3JIYYCHUHN, €CTECTBEHHBIM PAJMOAKTUBHBIA (DOH, KOCMUYECKHE JIy4d, PAJMOAKTUBHOE HU3IyYCHHUE MPUPOTHBIX
MUHEPAJIOB, NEHCTBUE PAJMOAKTUBHBIX M3JIYUYEHUM HA OPTraHU3M YeJIOBEKa), MPU 3TOM MEPEBOIUTH IPAKTUUECKYIO
3a/1a4y B Y4€OHYIO, BBIICIISThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKN) (DU3NUECKUX SIBICHU;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TeNl W (U3UYECKHE SIBIICHMS, WCIOIB3YS (DU3NYECKUE BEIUYUHBI (CpPEIHSS H
MTHOBEHHAsI CKOPOCTh TeJjla TP HEPAaBHOMEPHOM JBHKEHUHU, YCKOPEHHE, TIEpeMeIeHUe, MMyTh, YIIIOBask CKOPOCTH,
cuja TPEHHUs, CUja YIPYTroCTH, CUIa THKECTH, YCKOPEHHE CBOOOJHOIrO TMaJeHHs, BeC Teja, MMIYJIbC Tela,
UMITYJIbC CHJIBI, MeXaHWYeckas paboTa ¢ MOIIHOCTh, TOTCHIMAIbHAS DSHEPrus Tejla, IOJHATOIO Haj
MOBEPXHOCTHIO 3E€MJIM, TIOTCHIIMAJIbHAS DJHEPrus CXKAaTOH MPYXKUHBI, KHHETHYECKAas DHEPTHs, IIOJHas
MexXaHW4ecKasi SHeprus, IIEPHOJl U YacToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBETa, IIOKa3aTellb MPEJOMJICHUS Cpebl), IMPU OIKWCAHWM TPABUJIBLHO TPAKTOBAaTh (U3HMYECKUA CMBICI
UCITOJIB3YEMBIX BEJIWYWH, 0003HAYCHHUS W €IUHUIBI (DH3NUYSCKUX BEIMYHMH, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIOIINC
JTaHHYI0 (PU3MUECKYI0 BEIWYHMHY C JAPYTHMH BEIWYMHAMH, CTPOUTH TpauKM H3YUYCHHBIX 3aBUCUMOCTEH
(bU3UIECKUX BEJINYNH,

XapaKTEePU30BaTh CBOMCTBA TN, (DU3NUYECKHE SBJICHHS U MPOIIECCHI, UCITOIB3YS 3aKOH COXPaHCHUS SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTECHUS, MPUHIIUI CYNEPHO3UIIMU CUJI, MPUHIIAI OTHOCUTENIbHOCTH ['anmies, 3akoHbl HbioTOHa,
3aKOH COXPaHEHMS HMMITYJbCca, 3aKOHBI OTPaXKCHHS W MPEJIOMJICHUS CBETAa, 3aKOHBI COXPAHECHUS 3aps0BOTO U
MacCOBOT'O YHCEII IPH SJICPHBIX PEAKIIUIX, IPH ATOM JaBaTh CJIOBECHYIO ()OPMYJIHUPOBKY 3aKOHA M 3aIHCHIBATH €TO
MaTeMaTHYE€CKOE BBIPAKCHHUE;



OOBSCHATh (U3NYECKHME TPOLECChl M CBOWCTBA Tel, B TOM YHCI€ M B KOHTEKCTE CHTyalui
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh IPUIUHHO--CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—
3 MOTWYECKUX IIAaroB C OMOPOW Ha 2—3 M3YYCHHBIX CBOWCTBAa (PU3WYECCKUX SIBICHHH, PU3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiath pacuéTHble 3a7auyM (ONMUparoluecss Ha CUCTeMYy U3 2—3 ypaBHEHMI), UCIOJb3Ys 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIONINE (DM3MUECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHS 3a7add 3aliChiBaTh KpPaTKOE YCIOBHE,
BBISIBIIATH HEJIOCTAOIINE WM U30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI 1 ()OPMYIIbI, HEOOXOAUMEBIE IJIs PEIICHHUS,
POBOJIUTH PACUYETHI U OLIEHUBAThH PEATHCTUYHOCTD OTYUYEHHOTO 3HAUCHUS (PU3UYECKON BETMIHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PELIUTh MPHU MOMOIIU (U3HYECKUX METOOB, MCTOIB3Yys OMUCAHHE
WCCIICJIOBAHUSA, BBIJCIATH TPOBEPSIEMOE MPEIIOIOKEHNE, OIICHUBATh MPABWIIBHOCTh MOPSAIKA MPOBEICHUS
MCCIICJIOBAHMUSA, JIeNIaTh BBIBOBI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHUI U OTIBITOB,;

MPOBOJIUTEH OTBITHI 1O HAOMIOACHUIO (DU3MUECKUX SBICHUNA WM (U3NYECKUX CBOWCTB TeN (M3y4CHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPruH, 3aBUCHUMOCTH MEpHoja KoJieOaHWM MpPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT aMIUIUTYJbl MaJIbIX KoJieOaHUM, MpSAMOJIMHEHHOEe
pacnpocTpaHeHHe CBeTa, pa3joKeHue Oejoro cBeTa B CIEKTP, M3yYyeHHUE CBOMCTB HM300pa)KeHUS B IIOCKOM
3epKajie U CBOMCTB M300pakeHUs MpeaMeTa B COOMparoliei JTuH3e, HAOMI0ACHHE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB M3JIyYCHHS): CAMOCTOSTEIILHO COOMpPaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa 000PyI0BaHMS, ONMCHIBATh
XOJ OTIBITA U €T0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPU HEOOXOAMMOCTH CEPUIO0 TPSIMBIX H3MEPEHUH, OIpeneNssi CpelHee 3HaueHUuEe H3MepseMoi
BeIMYMHBl ((POKYCHOE pACCTOSHHE COOMparoieil JWH3bI), OOOCHOBBIBATH BBIOOP crmocoba H3MEpEeHHs
(u3MepuTenpHOro npudopa);

IPOBOJIUTh HCCIEAOBAHHWE 3aBUCUMOCTEM (PU3MUECKUX BEJIMYMH C HCHOJIB30BAaHUEM TPAMBIX H3MEpPEHHM
(3aBUCUMOCTB IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOM CKOPOCTH, NepHoaa KojaeOaHuu
MATEMATUYECKOTO MAasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTila OTPaKEHHsI CBETa OT YIJia TaJCHHS U yIja
OpesoMJICHUsT OT yIyia TMajeHus): IUIaHUPOBaTh MCCIEAOBAHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY,
(GbuKCHpOBATH PE3YNHTATHI MOJIYYCHHONW 3aBUCUMOCTH (DH3UYECKUX BEIMYHMH B BUJE TAOIUIl U TpaduKOB, IeIaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;



MPOBOJUThL KOCBEHHBIC W3MEPCHUS (U3MYCCKUX BEIMYHH (CPEIHSAS CKOPOCTh W YCKOpPEHHE Tena TMpHu
PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOTO MaJCHHS, KECTKOCTh MPYKHUHBI, KOIDPUIIUEHT TpeHUS
CKOJIBKCHHSI, MEXaHW4Yeckas padoTa M MOIIMHOCTh, YacTOTa M TIEPHOJ] KOJCOAHMA MaTeMaTHYeCKOro W
NPYXKUHHOTO MAasSTHUKOB, OINTHYECKas CWia COOWparonied JIMH3bI, pPaJdOaKTUBHBIA (OH): IIAHUPOBATH
U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIONHITH HW3MEPEHUS, CIETys NpeII0oKeHHON
WHCTPYKIIMH, BBIYUCIISITh 3HAUCHUE BEIIMYMHBI M aHAIM3UPOBATH IMOJYYCHHBIC PE3YJIbTaThl C YUETOM 3aJaHHOMU
MIOTPEITHOCTH U3MEPEHU;

COOJTIOIaTh TIPaBHJIA TEXHUKH O€30MaCHOCTH MPH padoTe ¢ 1abopaToOpHBIM 000PYA0BAHUEM;

pas3nuvaTh OCHOBHBIC TPH3HAKH M3YYCHHBIX (PU3MUECKHX MOJCNICH: MaTepuajabHas TOYKa, aOCOTIOTHO TBEPIOE
TEJIO, TOYCUHBIN UCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETapHAsh MOJCIIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO
Anpa;

XapaKTepHU30BaTh MPUHIIUAIBI JICHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYCCKUX YCTPOMCTB C OMOPOH Ha HX
ornucaHusi (B TOM YHWCIE: CIHIOMETP, AATUYUKU IOJIOKCHHS, PACCTOSHUS W YCKOPEHUs, pakeTa, 3XOJOT, OUYKH,
NepucKom, QoToarnmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, I03UMETp, Kamepa BuibcoHa), HCIONB3Ys
3HaHUS O CBOMCTBaX (DM3MYECKUX SBICHUA U HEOOXOAMMbIE (QU3HUYECKUE 3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBl M CXEMAaTHUHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWUCTB, U3MEPHUTEIHHBIX MPUOOPOB
¥ TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEIICHUHN YIeOHO--IPAKTUICCKUX 3a/1a4, ONTHICCKUE CXEMBI JUIsl TIOCTPOCHHUSI
n300pakeHUH B IJTIOCKOM 3epKajie U COOMparolel JTUH3E;

NPUBOJMTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpaX) MPAKTHIECKOTO UCIOJIb30BaHUs (PH3NUECKUX 3HAHUI
B TIOBCEIHEBHOW KU3HMU i OOecrmeueHuss Oe30MacHOCTH MpH OOpameHuu ¢ MpudopaMH W TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3/I0POBbsI I COOTIOACHHS HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;
OCYIIECTBIISITh TMOUCK HH(OpMaIuu (Qu3nueckoro conaepxkaHus B VHTepHeTe, camMoCTOSATEIBHO (HOPMYyIUPYS
TIOMCKOBBIM 3aMpOC, HAXOJUTh IYTH ONPEIEICHUS JOCTOBEPHOCTH TIOJYYCHHOW HH(OpPMAIMM Ha OCHOBE
MUMEIOIIUXCS 3HAHUW U JOTIOTHUTEIbHBIX HCTOYHHKOB;

MCIIOJIb30BaTh MPY BHITIOJIHEHUH YICOHBIX 3aJJaHUN HAYYHO--TIOMYJSIPHYIO TUTEPATYPY (PU3NIECKOTO COMepKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BIageTh NpUEMaMH KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(DOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



e CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE HH(POPMALIMU U3 HECKOJIBKUX UCTOYHHKOB
(¢u3nyUecKoro coAep’kaHus, NYyOJUYHO MPEACTABIATh Pe3yJabTaThl IMPOEKTHONM WIM HCCIEA0BATEIbCKON
NEATENIbHOCTH, IMPU 3TOM TIPaMOTHO HCIIOJIb30BaTh W3YYCHHBIM IMOHATHUMHBIM ammapar M3y4aeMoro pasjelia
(U3HUKHU U COMPOBOKIAThH BBICTYIJIEHUE MTPE3EHTALUEN ¢ yYETOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
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https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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