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HNOACHUTEJIBHAS 3AIINCKA.

Jannas pabouas mporpamma cosnana ¢ yuetom IIporpammel Bocriutanus MBOVY «lllkoma Ne 75» pa3zpaboTanHoii B
COOTBETCTBHH C IMpHKa3zoM MuHucTepcTBa npoceemmenns Poccuiickoit @enepammm ot 11.12.2020 Ne 712 «O BHEeceHHH
W3MEHEHU B HEKOTOphIe (eaepalbHbIe TOCyIapCTBEHHBIE 00pa3oBaTeNbHBIE CTAaHIAPTHI OOIIET0 OOpa3oBaHHS IO
BOTIPOCAM BOCIUTAHUS OOYYaIONIMXCs», METOJAUYSCKUMH pekoMeHaanusMu «lIpuMepHas mporpamMma BOCIHTAHUIY,
yrBepxaéHHo 02.06.2020 roma Ha 3acemanuu denepaabHOrO y4eOHO-METOJIMUSCKOTO OOBEIMHEHHS 10 00IIeMy
oOpa3oBannt, denepaabHBIMU TOCYAaPCTBEHHBIMU 0Opa3oBaTeiabHbIMU cTaHgapTamu (nanee - DPI'OC) obiero
o0Opa3oBaHMs.

IIporpamMmMa BoCTIUTaHUS SIBISICTCS 0053aTEILHOM YaCThI0O OCHOBHBIX 00pa3oBaTeNbHEIX IporpamMM MBOY «lllkona
Ne 75» n mpu3BaHa MOMOYB BCEM yYaCTHHKAM 00pa30BaTEIbHOTO MPOIIECCa PEaTi30BaTh BOCITUTATEIHHBIN MOTSHITHAI
COBMECTHOM JeATeNFHOCTH HE TOJBKO Yepe3 BHEKIACCHYIO U BHEYPOUHYIO JIEATEIIbHOCTD, HO U Yepe3 YPOUHYIO CUCTEMY
JIeSITeTbHOCTH.

[Iporpamma BocnUTaHUs TpH3BaHa OOECIEUUTh JOCTH)KEHHE OOydyaromuMcs JIMYHOCTHBIX —pE3yJbTaToB,
omnpenenennple  ®I'OC:  ¢dopmupoBaTh y 00ydaromUXcs OCHOBBl POCCHMCKOM HMIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTUIO, MOTUBAIIUIO K IMO3HAHUIO U o6yqu1/1}0; HCHHOCTHBIC YCTAHOBKH MW COLMAJIbHO-3HAYUMBIC Kad€CTBa
JIMYHOCTH; aKTUBHOC Yy4aCTUC B COHI/IaJ'II)HO'?;Ha‘-II/IMOﬁ JACATCIIbHOCTHU IIKOJIBbI.

Hcxons u3 BocmuTaTenbHOTO Hjeata, mponrcanHoro B [IporpaMme BocmuTaHus, OCHOBBIBAsCh Ha 0a30BBIX IS
o0IIecTBa MEHHOCTSX: CEMbs, TPYIl, OTEYECTBO, IPUPOJIA, MU, 3HAHUS, KYyIbTypa, 37J0POBbE, YEIOBEK, (hOPMYyITUPYETCS
olmmas yenvb gocnumawnus - IAYHOCTHOE Pa3BUTHE, OCHOBAHHOE HA YCBOCHHUH OOYYAIOIIUMUCS COIHMAIHHO 3HAYUMBIX
3HAHUM:

- CTaHOBJICHHUS COOCTBEHHOW )KM3HEHHOH MO3UIIMHU TTOAPOCTKA, €ro COOCTBEHHBIX LIEHHOCTHBIX OPUEHTAIHIA;

- yTBepKIeHHS ceOsl KaK JIMYHOCTh B CUCTEME OTHOIIICHH, CBOMCTBEHHBIX B3POCIOMY MHUDY;

- Pa3BUTH COIMAIHLHO 3HAYUMBIX OTHOIICHUH IIKOJIHHUKOB, U, TPEKIE BCETO, IEHHOCTHBIX OTHOIIICHUH:

* K CeMbe KaK TJIaBHOW OTIOPE B )KM3HU YEIOBEKa U HCTOUHUKY €T0 CYACTHS;

* K TpyAy KaKk OCHOBHOMY CIOCOOY JOCTIKEHHS JKU3HEHHOTO OJIaroIoiydusi 4eJOBeKa, 3aJI0Ty €ro yCIIeNTHOTO
npoQeCcCHOHAITLHOTO CAMOOTIPE/ICTICHHUS M OIIYIICHUS] YBEPEHHOCTH B 3aBTPAIITHEM JIHE;

* K CBOEMY OTEUeCTBY, CBOCH Majoi u Ooubiioi PouHe, Kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U MTO3HAI MEPBbIC
pasiocTH U HeyAauu, KOTOpas 3aBelllaHa eMy IIPeIKaMU 1 KOTOPYIO HY)KHO 00eperars;

* K MPUPOJE KaK MCTOYHHKY JKU3HW Ha 3eMJjie, OCHOBE CaMOTO €€ CYIIECTBOBAHUS, HYKJAIOIIEecS B 3alIUTe U
MOCTOSTHHOM BHUMAHHUU CO CTOPOHBI YEIIOBEKa;

* K MHPY Kak TJIABHOMY TPUHIIMITY YEJIOBEUECKOTO OOIIEKUTHS, YCIOBHIO KPENKOH JpYy>KObI, HallaKUBaHMS
OTHOIIICHUH C KOJUIEraMu 10 padoTe B OyaylleM M CO3JaHusi OIaronpusTHOIO MUKPOKJIMMAaTa B CBOCH COOCTBEHHOM
CEMbE;

* K 3HaHUSAM KaK HWHTEIUIEKTYaJIbHOMY pecypcy, oOeclieymBaroiieMy OyAyIlee delOoBeKa, KaK pe3yibTary
KPOIIOTJINBOTO, HO YBJIEKATEILHOTO yU4eOHOTO TPY/1a;

* K KyJIbType Kak JyXOBHOMY OOTaTcCTBY OOIIECTBa W BaXHOMY YCIIOBUIO OIIYIICHHS YEIOBEKOM ITOJTHOTHI
MPOKUBAEMOH KHU3HH, KOTOPOE JIAI0T €My YTE€HHE, My3bIKa, HICKYCCTBO, TEaTp, TBOPUECKOE CAMOBBIPAKECHUE;

* K 3/I0POBBIO KakK 3aJI0Ty JIONTOM W aKTUBHOM JKU3HH YElIOBEKa, €r0 XOPOIIero 6 HACTPOSHUsSI U OIITUMHCTHYHOTO
B3IrJIs1/ia HAa MUD,

* K OKPYXalOIIMM JIFOJSIM Kak Oe3yCIIOBHOW W aOCONIOTHOM IIGHHOCTH, KaK PaBHONPABHBIM COIMAIHLHBIM
nmapTHEpaM, ¢ KOTOPHIMH HEOOXOTUMO BBICTPAWBAThH JTIOOPOXKEIATEIBHBIE W B3aUMHO ITOJICPKUBAIOIINE OTHOIICHUS,
JIAroIUe YeJIOBEKY PasiocTh OOILIEHHMS U MTO3BOJISIIONINE 30eraTh YyBCTBA OJJUHOYECTBA;

* K caMuM cebe Kak X035eBaM CBOCH CyIbObI, CAMOOTIPEEISIONIAMCS. U CAMOPCAIM3YIOIIUMCS  JTHYHOCTSIM,
OTBEYAIOIINM 3a CBOE COOCTBEHHOE Oy IyIIee.

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHHS padovell MporpamMMbl MO MpeaMery B pasfelne «[lmaHupyemble pe3yabTaThD)
OTPaXKAIOT BHIIICTIEPEYUCIICHHBIC IICHHOCTH U OPUEHTUPHI, B TOM YUCJIC U B YaCTH: TPAKJAHCKOTO, TATPUOTUYECKOTO,
JyXOBHO-HPaBCTBEHHOT'0, 3CTETHYECKOr0 (PU3NUECKOT0, TPYAOBOTO, IKOJIOTUIECKOTO BOCIIUTAHHSI.

Conepxxanne llporpammpl HampaBiieHO Ha (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOW TPAaMOTHOCTH YyYalllUXCs U
OpraHu3anur MH3y4YCHUSA (1)I/ISI/IKI/I Ha HeﬂTeHBHOCTHOﬁ ocHoBe. B Hen YUUTBIBAOTCA BO3MOXHOCTH MHPEAMETa B
peanuzaiuu tpedoBanuii PI'OC OO0 K mIaHUPyeMbIM JTUYHOCTHBIM M METalpeAMETHBIM pe3yibTaraM OOy4eHHs, a
TaK)Ke MEeXITPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHusl.



B mporpamMme ompenensiorcsi OCHOBHBIE LW HM3y4eHUs (DM3MKKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA,
IUTAaHUPYEMBIC Pe3yIbTaThl OCBOCHHUS Kypca (PU3UKH: IMYHOCTHBIE, METAalpeIMETHEIE, ITPEAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma ycraHaBIMBaeT pacrpenesieHre yd4eOHOro MaTepuaia Mo rogam oOydeHus (Mo Kiaccam), Tpeijaraet
HIPUMEPHYIO [OCIE0BATENILHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEAMETHOTO COAEPKaHUS U yUETe
BO3PACTHBIX OCOOCHHOCTEH ydalluxcsi, a TaKKe MPUMEPHOE TeMaTHUECKOEe IUIAaHWPOBAaHME C YKa3aHHEM KOJIMYEeCTBA
YacoOB Ha M3yYeHHE KaKOU TEMBI U PUMEPHON XapaKTePUCTHUKON yIeOHOH JesITeThHOCTH YIaIIIXCs, peaTu3yeMOH pu
U3yYCHUH 3THX TEM.

ObBLIAA XAPAKTEPUCTUKA YUYEBHOI'O I[TPEIMETA «DU3UKA»

Kypc ¢usukn — cuctemoo0Opa3yomuil Uis ecTeCTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, TTOCKOIBKY (H3UIECKHe
3aKOHBI JIe)KaT B OCHOBE MPOIECCOB W SBICHWN, M3y4aeMBbIX XUMHeH, Ouomoruei, acTpOHOMHEH U (HHU3MUECKOU
reorpadueii. ®u3nka — 3TO MpeaMeT, KOTOPBIH HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B €CTECTBEHHO-HAYUYHYIO KAPTHHY
MHpa, HO U IIPeA0CTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHHSI HAyYHOI'O METO/1a [TO3HAHUS, T. €. CI0C00a MOIyIeHUs
JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, ¢pusnka — 3T0O mpeaMeT, KOTOPBI HapsAy ¢ IPYTUMH €CTECTBEHHO-HAYyYHBIMH
npeaMeTaMH JI0JDKEH AaTh LIKOJIbHUKAM MHPEICTaBICHHE 00 YBJICKATENIbHOCTH HAyYHOI'O MCCIICAOBAHMA M PaloOCTH
CaMOCTOSITETILHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OpHa W3 TIIaBHBIX 337a49 (PM3WYECKOro 00pa3oBaHMS B CTPYKType OOIIero oOpa3oBaHHUS COCTOUT B (DOPMHPOBAHUU
€CTECTBCHHO-HAYYHOW IPaMOTHOCTH M MHTEpEeca K HayKe Y OCHOBHOM MacChl 00y4YarolUXCs, KOTOPHIC B JlaJIbHEHUIIICM
OyJyT 3aHATHI B CaMbIX pa3HOOOpPa3HbBIX cdepax nesTeapHocTH. Ho He MeHee BaKHOM 3a/1adueil sSBISCTCS BBISBICHUC U
MOJITOTOBKA TAJAHTIMBBIX MOJIOJBIX JIFOJIEH JUIS TIPOAOJDKEHUS 00pazoBaHUS W JalbHEWINed MpogecCHOHAIBHOMN
JACATCIIbHOCTU B O6J'IaCTI/I C€CTCCTBCHHO-HAY4YHbIX I/ICCHGI[OB&HI/II\/'I U CO3JaHUU HOBBIX TexnoJioruii. CoryiacHo MIPpUHATOMY
B MEXIYHapOIHOM cooOlIecTBe ompeaeneHnto, «EcrecTBeHHO-Hay4YHas rPaMOTHOCTb — 3TO CHOCOOHOCTH YeOBEKa
3aHUMAaTh AaKTUBHYIO I'PAXIAHCKYIO IMO3HULHIO I10 O6HICCTB€HHO 3HAaYMMBIM BOIIPpOCaM, CBA3aHHBIM C €CTCCTBCHHBLIMU
HayKaMH, U €ro rTOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU HesiMU. HayuyHO rpaMOTHBII 4enoBEK CTPEMHUTCS
Y4aCTBOBAThb B apryMCHTUPOBAHHOM O6Cy)KI[eHI/II/I HpO6JICM, OTHOCAIIUXCA K €CTECTBECHHBIM HayKaM U TEXHOJIOTUAM, YTO
TpeOyeT OT HEero CIEAYIOMNX KOMIETEHTHOCTEH:

—Hay4YHO OOBSCHSITD SIBICHUS,

—OILICHUBAaTh U IIOHUMATh OCO6GHHOCTI/I HAay4YHOI'O MCCJICAOBaHM,

—MWHTEPIPETUPOBATH JaHHBIE U HCIOJIb30BaTh HAYUHbIEC JOKA3aTEIbLCTBA AJIS IOJTyYEHHUS BBIBOJIOB.»

Wzyuenne ¢u3uku crocoOHO BHECTH peIIalomWi BKIIaa B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOW T'PaMOTHOCTH

00yJaronmxcs.

HEJN U3YUEHUA YYEBHOI'O [TIPEJIMETA «®U3UKA»
lenn m3ydyeHns (U3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs OIpeleeHbl B KoHIenmu mpernoaaBanus
yaeOHoro npenmMera «DPusnkay B 00pa3oBaTeIbHBIX opranm3amusax Poccuiickoit deneparuu, peanan3yomux OCHOBHBIC
0011e00pa3oBaTeNbHbBIE MPOTPAMMEI, YTBEPKAEHHOH perenneM Komnernn MuHmMcTepcTBa mpocBemnieHus Poccuiickoit
®eneparyu, npoTokos ot 3 nexadbps 2019 r. Ne [1K-4BH.
Lenn n3ydenus Gu3NKH:
—TIpuoOpeTeHre WHTEepeca M CTPEMIICHHUsI OOydaromuXcs K HAYyYHOMY HM3YYCHHUIO TPHUPOJIbI, Pa3BUTHE HX
MHTEJUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTENH;
—pa3BHUTHE TPEACTABICHUI 0 HAYYHOM METOJe MO3HAHUA U (OPMUPOBAHUE HCCIIEIOBATEIHLCKOTO OTHOIICHUS K
OKPY>KaIOIIUM SIBJICHUSIM;
—(opMHUpOBaHHE HAayYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa W3y4eHUS OCHOB CTPOEHHS MaTepuu W
(hyHIIaMEHTAILHBIX 3aKOHOB (PU3UKH;
—QopMHUpOBaHKUE NPEIACTABICHUH O POMM (DU3WKHU JUIS Pa3BUTHS JPYTUX ECTECTBEHHBIX HAyK, TEXHUKU H
TEXHOJIOTUH;
—pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oymymied mpodeCCHOHAIBHON JIeATEIBHOCTH, CBA3aHHOW C
(hU3MKOI, TOATOTOBKA K JajbHEHIIIEMY 00YUYCHHIO B 3TOM HAIIPABIICHHH.
JlocTmkeHne STHX 1elieil Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eCIeunBaCTCs PEIICHUEM CIISTYIOIINX 3a]1a4:
—npuoOpeTeHne 3HAHUM O JTUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHHYECKUX, TEIUIOBBIX, JJIEKTPHUYECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;
—MpUOOPETEHNE YMEHHI OMUCHIBATh U OOBSICHATH (PU3NYECKHE SBICHUSI C HCIIOJIb30BAHUEM ITOJTYICHHBIX 3HAHU;
—OCBOGHHE METOJIOB pEIICHHs] MPOCTEHIIMX pacu€THBIX 3aj1ad C HCIOJIb30BaHHEM (U3UUECKUX MOJICIIEH,
TBOPYECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
—pasBuTHe yMEHHI HaOIOAAaTh TPUPOJHBIC SIBICHHUS U BBHINOJIHATH OIBITHI, J1a0OpaTOpHBIE pabOTHl U
9KCIIEPUMEHTAIbHBIE HCCIIEIOBAHNSA C MCTIOIb30BaHNEM H3MEPUTENBHBIX PUOOPOB;
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—OCBOCHHE IPUEMOB padOTHI ¢ UHPOPMAITHeH PU3NIECKOTO COIePIKAHUS, BKIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX
JMOCTHKEHHUAX (QU3UKU; aHATN3 U KPUTHYECKOE OlIEHWBaHNe MH(OpMaIny;

—3HAKOMCTBO €O cepamMu TPOPECCHOHAIBHON AESTEIbHOCTH, CBSA3aHHBIMH C (DU3MKOW, W COBPEMEHHBIMH
TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIDKEHUSAX (DM3MUECKON HAYKH.

MECTO YUEBHOI'O ITPEJIMETA «®NU3UKA» B YUHEBHOM IIJIAHE

B cootBerctBEHE ¢ ®I'OC OOO ¢m3uka sBiasgeTcs 00s3aTSIBHBIM MPEIMETOM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus. JlanHas mporpamma npeaycMaTpuBaeT n3yueHne GU3NKu Ha 0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja
oOydeHus 1o 2 9 B HEJENMIO B 7 M 8 Kilaccax | 1O 3 4 B He/lenio B 9 kimacce. B TeMaTHueckoM TUTaHUPOBAaHUY sl 7 U 8
KJIACCOB TPEAIOoJIaracTcsi pe3epB BpeMEHH, KOTOPBIM YUHUTeNlb MOKET HCIOJIB30BaTh IO CBOEMY YCMOTPEHHIO, a B 9 Kiacce
— MOBTOPHUTEIBHO-0000IIAIOMINH MOIYTb.

[IporpamMma ocHoBHOTO 00mIero obpazoBanus aBTopel  H.C.Ilypsimesa, H.E.Baxeesckas. Paboune mporpamMmel.
®dwusuka 7-9 kiaccel, M.. JIpoda 20131

VYueonukn: H.C.IlypermeBa, H.E.BaxeeBckas «®@usuka 7», «lpoda», M., 2017T

H.C.Ilypsinera, H.E.BaxxeeBckast «®uzuka 8», «poda», M., 2018r

H.C.Ilypsmmesa, H.E.BaxxeeBckas, B.M.Uapyrun «®uzuka 9», «Ipoda», M., 2019r

COJEP/)KAHUE YYEBHOI'O NIPEJIMETA «®U3UKA»
7 xaace (66 gacos, 2 yaca B HEZIETIO).

PA3JIEJI 1. BBEJIEHMUE.

Urto u kak m3y4aroT ¢u3nka u acTpoHomus. Dusmdeckwe spieHUs. HaOmromeHuss u sKcrepuMeHT. [ umoresa.
Omnueckre BenuuruHbl. Eauaunnel BenmuunH. VM3mepenne ¢usndeckux BenuunH. Ousmueckue npubopsl. [loHsTre o
TOYHOCTH U3MEpeHUil. AOGCONIIOTHAS MOTPEeIIHOCTb. 3alUCh pe3yibTaTa MPsIMOTO M3MEPEHHs C y4eToM aOCONIOTHOM
MOTPEITHOCTH. Y MEHBIIEHNE TIOTPENIHOCTH U3MepeHnil. 3Mepenne Manblx BenndnH. OU3ndecKre 3aKOHBI U TPaHUIIbI
ux npuMeHuMocTH. ®Ousnka u TexHuka. OTHOCUTeNbHas morpemHocTs. dusnueckas Teopus. CTpYKTypHbIE YPOBHU
MaTepuu: MUKPOMUD, MaKPOMUP, METAMUD.

Jabopamopnusie padomoi

1. Ismepenue pa3mepoB Teia C MOMOLIbIO JIMHEHKH, 00bEeMa >KHUIKOCTH C HOMOLIbIO MEH3YPKH, TEMIIEPaTypbl
JKUJIKOCTH C IIOMOILBIO TEPMOMETPA.

2. I3amepeHne pa3MepoB MallbIX Tell.

3. 3mepenne BpeMeHH.

PA3JIEJI 2. MEXAHUYECKHUE SABJIEHUS.

MexaHnueckoe JBIKEHHE W €ro BHIbl. OTHOCHTENBHOCTh MEXaHMUYECKOro JBMKeHUs. Tpaekrtopus. IlyTs.
PaBHOMepHOE npsiMonHENHOE aBHKEeHHE. CKOPOCTh paBHOMEPHOTO PSIMOJIMHENHOTO ABIKEHUSI.

HepaBnomepHoe npsmonuHeiiHoe nBrmxeHne. CpeaHss cKopocTh. PaBHOyCKOpEeHHOE IBHKEHHE. Y CKOpEHHE.

SIBnenne nnepnun. Bzanmoneiicteue Ten. Macca tena. M3amepeHne Maccel Ipu MOMOLIY BecoB. [IIMOTHOCTH BelecTna.

Cuna. 'paduueckoe uzodpaxenue cui. M3mepenue cui. Jlunamomerp. CliockeHUE CHII, HAPABJICHHBIX 110 OJHOU
npsimoii. PaBHozelcTByOmas cuna. MexayHapoaHas cuctema enuuull. Cuna ynpyroctu. 3akoH ['yka. Cuma TshKecTH.
Yckopenue cBoboagHoro nagenus. Lientp tsoxectu. 3akoH BcemupHoro TsroreHus. Bec tena. Hesecomocts. JlaBienue.
Cuna tpenusi. Bunsl tpenus. Mexanuueckas padora. MomHocTs. [IpocTbie MexaHu3MBL. Y cII0BUE paBHOBECHSI phIyara.
3osoToe npaBuio MexaHuku. [ [pumenerne npocteix mexanm3moB. KI1J[ mexanuszmos. Oueprus. Kunetnueckas sHeprusi.
[ToTenunanbHas sHEPrysl. 3aKOH COXPAHEHUSI MEXaHMUECKOM dHEPruH. DHEPrus peK U BeTpa.

Jabopamopnusie padomot

4. N3y4yeHre paBHOMEPHOTO JIBUKEHHSL.

5. 3mepenne Macchl Tenla Ha PeIYaKHBIX BECaX.

6. MI3MepeHure MIOTHOCTH BEILIECTBA TBEPAOTO TEa.

7. I'panynpoBKa ITHHAMOMETpPA U U3MEPEHNE CHIT

8. U3smepenue koaphUIMeHTa TPEHUS CKOIBKEHUS

9. M3y4eHue ycnoBHs paBHOBECHUS phlvara.

10. Usmepenne KI1J] npu noxbeme Tena o HaKJIOHHOW TTOCKOCTH.

PA3JIEJI 3. 3BBYKOBBIE SABJIEHUS.

MexaHnueckre KoJaeOaHusl M UX XapaKTePUCTUKH: aMIUTUTY/a, EepHO/, 4acToTa. 3BYKOBbIe Konebanus. Mcrounnkn
3ByKa. MexaHu4deckue BOJHBL. JITMHA BOJHBI. 3BYKOBBIE BOJHBEL. CKOpOCTh 3ByKa. I poMKOCTh 3ByKa. BpicoTa ToHa.
Tem0Op. OTpaxenue 3Byka. IXo0.



MaremaTHuecKuii 1 pr)KPIHHLIfI MAasiTHHUKH. HCpI/IOI[ KoJIeOaHHMI MAaTEMAaTHYECKOTO U OPY>XUHHOTO MAasATHHUKOB.

PA3JIEJI 4. CBETOBBIE SABJIEHUS.

Hcrounuku cBeTa. 3aKOH NPSIMOJIMHEHHOTO paclpocTpaHeHUs cBeTa. CBETOBBIE NYyYKH M CBETOBBIC JIYYH.
ObpaszoBanne TeHn W monyTeHd. CoiHeduHoe M JyHHOe 3aTMeHHsA. OTpakeHue cBeTa. 3aKOH OTPaKeHHs CBETa.
3epkanpHoe U quddy3Hoe oTpaxkeHue. [locTpoenne n3obpaxenunit B mockoM 3epkaie. [lepuckor. [Ipenomnenne ceera.
[lomHoe BHyTpeHHee oTpaxkeHue. JImnzbl. DokycHoe paccrosiHue imH3bI. OnTHueckas cuia JUH3BL llocTpoeHue
n300paXeHus1, JaBaeMOro JIMH30M. Y BelndeHre TuH3bl. OnTHuyeckre NpuOopsl: MPOSKIMOHHBIN anmnapat, ¢poToanmnapar.
I'ma3 xak ontngeckas cuctema. HopmansHoe 3penne, 61M30pyKoCTh, JambHO30pKocTh. Ouku. Jlyna. Pasznoxxenune 6emoro
cBeTa B criekTp. CliojkeHue CIIeKTPaIbHBIX I[BETOB. LBeTa Te.

Jabopamopnusie padbomor:

11. HabmromeHre mpsIMOTMHEHHOTO pacIpoCTpaHEHHUS CBETa.

12. Vi3y4eHue sIBICHHUS OTPAXKCHHUS CBETA.

13. Uzy4eHue SBICHUS PEIOMIICHHS CBETA.

14 zyuenne n300paxkeHus], 1aBaeMoro JIMH30M.

8 kiacc (66 yacos, 2 yaca B HeIeJII0)

PA3AEJI 1. IEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BEIIECTBA.

Pa3zBuTne B3rIAI0B Ha cTpoeHuEe BewiecTBa. Monekyibl. J[MCKpeTHOe cTpoeHue BeniectBa. Macca u
pa3Mmepsl Monekyn. bpoyHoBckoe nBmwxkenue. TemmoBoe ABmkeHue Moiniekyd u atromoB. duddysusa. Cssasb
TEMIIEpaTypbl TeJla CO CKOPOCTHhIO TEIUIOBOTO JBMXKEHHUS YaCTHI[ BellecTBa. B3aumoneicTBHe dYacTHI
BenlectBa. CmaunBanue. Kanuispueie siBineHus. Monenu TBepJoro, *UAKOTO U ra3000pa3HOTO COCTOSHUN
BCIIECTBA U UX 00BICHEHHE HA OCHOBE MOHGKYHﬂpHO-KHHeTquCKOﬁ TCOpHU CTPOCHUA BCIICCTBA.

PA3JEJI 2. MEXAHUYECKHUE CBOVCTBA T'A30B, )KWJIKOCTEM U TBEPJBIX TEJI.

Hapnenue xuakocteil M ra3oB. OObsSCHEHME NABICHUS JKUAKOCTEH M Ta30B HAa OCHOBE MOJEKYJSPHO-
KMHETUYECKOW Teopuu CTpoeHHs BemiecTBa. [lepenaya naBineHUs >KMIKOCTAMHU M razamu. 3akoH [lackans.
JlaBnenue B xuakoctu u raze. Cooduiaromuecs cocyasl. ['napapnuueckas mamuHa. ['uapasindyeckuii npecc.
Manometpsl. ATmocdepHoe nasneHue. M3mepenune atmochepHoro nasneHus. bapometpbl. Bnushue
aTMOC(EpHOTO 1aBJICHUs Ha )KUBOW OpraHu3M. J{eficTBHe JKUAKOCTH U r'a3a Ha MOrPYKEHHOE B HUX TeJ0. 3aKOH
Apxumena. Ycnosus miaBaHus Ten. CrpoeHue TBepAblx Ten. Kpucramnuueckue u amopdHble Tena.
Hedopmaruss  TBepabix Teda. Bunel nepopmanmu. CBoiicTBa TBEpABIX TEN: YHOPYrocTh, IMPOYHOCT,
IUIACTUYHOCTh, TBEPJOCTh TBEP/BIX Tell. M3MeHeHnue atMocdepHoro naeneHus ¢ Bbicotoil. [lnaBanue cynos..
BoznyxomaBanue.

Jlabopamopmnwvie padomuwi:

1. 3mepeHue BbITANKUBAIOIIEH CUJIBI.

2. VI3yyeHne yciIoBUH TITaBAaHHS TEI.

PA3JIEJI 3. TEIIJIOBBIE SAIBJIEHUS.

TennmoBoe paBHoBecue. Temmeparypa u ee wu3Mepenue. Illkama Ienbcus.  AbconmtoTHas
(TepMoauHAMUUYECKas) IIKaja TeMmmeparyp. AOCOMIOTHBIM Hynb. BHyTpenuss sHeprusa. /[Ba cmocoba
U3MEHEHHUs BHYTpPEHHEH SHepruu: Teruionepenada u pabora. Bunael Teruonepenauu: TEMIONPOBOAHOCTb,
KOHBEKIIMs, u3nydeHue. KonmuecTBO TEIUIOTHL. YenbHas TEMJIOEMKOCTh BEIECTBA. YENbHAs TEIUIOTa
cropanus TorumBa. [IepBslii 3aKOH TEPMOJUHAMUKH.

Jlabopamopuwie pabomur:

3. CpaBHEHHUE KOJTMYECTB TEIUIOTHI IIPH CMEIIMBAHUH BOBI PA3HOM TEMIIEpaTyphI.

4. 3mepeHue yaeabHON TeIJI0eMKOCTH BEIECTBaA.

PA3JIEJ 4. UBSMEHEHUE ATPETATHBIX COCTOSIHUIM BEIIIECTBA.

[InaBnenne m oTBepaeBaHue. Temmeparypa IUIaBieHUA. YielbHas TerjoTa IuiaBieHus. Mcnapenue u
KoHAeHcauusd. Hacpiuennslii nap. Kunenue. 3aBUCUMOCTh TEMIIEPATYpbl KMIIEHUs OT JaBJIEHUS. Y AelbHas
TEeIu10Ta mapoodpa3oBanus. BraxxHocTs Bo3ayxa. Mi3MepeHue BIaXHOCTH BO3AyXa.
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PA3JIEJI 5. TEIIVIOBBIE CBOMCTBA I'A30B, )KUJIKOCTEHN U TBEPJbBIX TEJI.

3aBUCUMOCTh JaBJICHUS ra3za JaHHOW Macchl OT o0beMa M TemIepaTyphl, 00beMa raza JaHHOW Macchl OT
teMriepaTypbl (kauectBeHHO). [IpuMeHeHune Tra30B B TexHUKE. TemioBoe pacUIMpeHHE TBEPAbIX Tel U
KUIKocTel (kadecTBeHHO). TerutoBoe pacmmpenne Boabl. [IpuHIUIBI paboThl TeruoBbix MamuH. KITJ
TEIUIOBOM MalIMHEI. J[BUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOrHa, XOJIIOAWIbHAS MAlIHHA. TeTIoBbIe
JBUTATEIM W OXpaHa OKpyxkawiied cpeabl. OCHOBHbIE HAMpPaBIIEHUS COBEPILIEHCTBOBAHHS TEIUIOBBIX
JIBUTATEJICH.

PA3JIEJI 6. DJIEKTPUYECKUE ABJIEHUSL.

DNEKTPOCTaTUUYECKOE B3aMMOJEHCTBHE. OJIEKTpUUECKUM 3apsan. JlBa poaa 3IEKTpUYECKUX 3apsiioB.
DIEKTPOCKOIL. JIUCKPETHOCTH AJIEKTpUUYECKOro 3apsaa. CTpoeHue atoMa. DJIEKTPOH U MPOTOH. DJIEMEHTapHBII
IIEKTPUYECKUH 3apsil. DIEeKTpU3alus Tel. 3aKOH COXPaHEHUs 3JIEKTPUUECKOIo 3apsa.

OnekTpuueckoe nose. HanpsskeHHOCTh 3NIeKTpUdecKoro mojs. JIMHUM HampsHKeHHOCTH DJIEKTPUUECKOTO
nosist. [IpoBOAHUKY, AUAIEKTPUKHU U TIOJYIPOBOJHUKH. YUET U UCIOJIb30BAHUE AJIEKTPOCTATUUECKHUX SBJICHUMA
B OBITY, TEXHUKE, UX MPOSIBIICHUE B IPUPO/IE.

PA3JIEJI 7. 9JEKTPUYECKHUH TOK.

OnexkTpuueckuid TOK. VICTOYHMKM MOCTOSHHOIO 3JEeKTpUuYecKoro Toka. Hocurenu cBOOOIHBIX
JNIEKTPUYECKUX 3apsAJ0B B METajlIax, dJIEKTPOINTAX, ra3ax U MOJYyNPOBOJHUKAX. JleHCTBUS IEKTPUYECKOTO
TOKa: TEIUIOBOE, XMMHUYECKOE, MAarHuTHoe. JjekTpuueckas uenb. Cuna Toka. M3mepeHue cuibl TOKa.
Hanpsokenne. M3mepeHuss HanpspkeHHs. OJIEKTPUYECKOE CONPOTHUBIICHHE. Y AEIBHOE COIPOTUBIICHHE.
Peocrarsl. 3akon Oma miig yuyactka uenu. [locnenoBarenbHoe M napauieIbHOE COSAUHEHMS] IPOBOJIHUKOB.
PaGora u MOUIHOCTH 3yeKTpHueckoro Toka. CyeTuuk 3JekTpuueckoil sHepruu. 3akoH J[xoyns—IJleHua.
Wcnonb30BaHue 3eKTpUYECKOW 3HEpruu B ObITY, Npupoae U TexHuke. IIpaBuia OezomacHoro Tpyna mpu
paboTe ¢ HCTOYHUKAMHU TOKA.

Jlabopamopmnwvie padomuwi:

6. COopKa 3/IeKTpUUECKON LIENH U U3MEPEHHE CHIIbI TOKA HA Pa3IMYHBIX €€ YJacTKax.

7. I3MepeHue HalpsKeHUs Ha Pa3IMYHBIX Y4acTKaX JIEKTPUYECKON LEeMnu.

8. I3mepenue conpoTuBIEHUs IPOBOIHHUKA MTPH TOMOIIM BOJBTMETPA U aMIIEPMETA.

9. PerynupoBaHue CHIIBI TOKA B [EMH C TIOMOIIBIO pEOCTaTa.

10. M3yuenue nociae10BaTeabHOIO COEIMHEHNS TPOBOTHUKOB.

11. U3y4yenue napaaieabHOTO COEAMHEHHS] TPOBOJHUKOB.

12. 3mepenue paboThl U MOIITHOCTH 3JEKTPUUECKOTO TOKA.

9 kaacc (99uacoB, 3 yaca B HeJIeJII0)

PA3JIEJI 1. BAKOHbBI MEXAHUKMN.

Mexannueckoe nBukeHue. MartepuanbHas Touka. Cucrema orcueta. OTHOCUTEIBHOCTh MEXAHHYECKOTO
nBWKeHHs. KuHemaTnyeckne XapakTEepHCTHKM JABMKEHHUS. KuHeMartnueckue ypaBHEHUs IPSIMOIMHEHHOTO
nBwkeHus. ['papuueckoe mpencTaBieHHe MEXaHHMYECKOTO ABIIKEHHs. [IBH)KEHHE TOUKHM MO OKPYXHOCTH C
MOCTOSTHHOW 1O MoAaynio ckopocThio. [lepuon m wacrtora oOpaimieHus. JIuHeiHas M yriioBas CKOPOCTH.
LentpocTpemurensHoe yckopeHue. Bzanmonencreue teil. JJMHaMUYEeCKUEe XapaKTEPUCTUKA MEXAHUYECKOro
newxkeHns. Llentp Tsxectu. 3akoHsl Herotona. [lpumHnmm oTtHocutenbHOcTM ['anmunes.  I'paHuibl
IPUMEHUMOCTH 3akoHOB HproToHa. Mmynbce Tena. 3aMKHyTasi cucteMa Tell. 3aKOH COXPaHEHUS MMITYJIbCa.
PeaktuBHOE nBWKeHHE. PeakTHBHBIN aBUTATENh. DHEPrUs M MeEXaHWYecKas paboTa. 3aKOH COXpaHCHHS
MEXaHUYECKON YHEPTUU.

Jlabopamopmnwvie padbomuwi:

1. ccnenoBanue paBHOYCKOPEHHOTO NMPSIMOJIMHEHHOTO ABHKEHHS.

PA3JIEJI 2. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI.
KonebarenbHoe nBmwkenne. ['apmoHndeckoe koiedbanne. Matematudyeckuii MmasTHUK. KonebaHus rpysa Ha
npyxuHe. CBoOonHble kojieOanus. [IpeBparieHus sHepruu Nnpu KojaeOaTeNbHOM JBUKEHHUHU. 3aTyXaroliue
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KoneOanus. BoiHyXneHHbIe KosieOaHus. Pezonanc. PacmpocTpaneHue kojiebaHuUW B yOpyruX cpenax.
[IpononbHbIe U onepeuHbie BOTHBI. CBSA3b MEXKY JUIMHOM BOJIHBI, CKOPOCTBIO BOJIHBI U YaCTOTOW KOJICOaHUH.
3akoHbl OTpaxkeHHs BOJIH. CKOPOCTh M YCKOpeHHE INpHu KojebarenbHOM [BrkeHUH. WMHTepdepenuus u
TG paKIus.

Jlabopamopmnwvie padomoi:

2. VI3yyenue konebaHuii MaTeMaTu4ecKoro 1 MPYXKHHHOTO MasiTHUKOB.

3. U3mepenue yckopeHust CBOOOTHOTO MaIeHUS C IOMOIIBI0O MaTEeMaTHUYEeCKOI0 MasiTHUKA.

PA3JEJI 3. DJIEKTPOMAT'HUTHBIE SIBJIEHUSL.

[TocTostHHBIE MarHUTBL. MarHUTHOE MOJI€ MOCTOSHHBIX MarHUTOB. MarHuTHoe mnosie 3emud. MarauTtHoe
I0JIE BJIEKTPUYECKOr0 TOKa. MarHuTHas MHAYKUMS. JIMHMM MarHuTHOM MHAYKIUU. [I[puMeHeHns MarHuToB 1
AJIEKTPOMAarHuToB. J[efiCTBME MAarHUTHOrO IOJISI Ha MPOBOAHHUK C TOKOM. ODJIEKTPOABHUIAaTENb IOCTOSHHOIO
TOKa. JSIBieHue nsieKkTpoMarHUTHOM wWHAYKIMHU. OmnbiTel Papanes. MarauutHbeii noTok. Hampapnenue
MHIYKIMOHHOTrO ToKa. IIpaBmiio JleHua. B3auMOCBS3b 3JIEKTPUYECKOTO M MArHUTHOTO Mojed. ['eHeparop
MOCTOSIHHOTO ToKa. CaMOMHAYKIUA. THIYKTUBHOCTD KATYIIKU.

Jlabopamopmnwvie padomowi:

4. 3yyeHrie MarHUTHOTO TIOJISl TOCTOSTHHBIX MarHUTOB.

5. COopka 2JIeKTpOMarHuTa M UCIBITAHUE €0 JICHCTBUS

6. M3ydenue aeiicTBUSI MArHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM

7. 3ydenune paboThl 3JIEKTPOJIBUrATENsl IOCTOSSHHOTO TOKA.

8. NzyueHue siBneHUs 3EKTPOMAarHUTHON MHAYKIIUH.

PA3JIEJI 4. DJIEKTPOMAT'HUTHBIE KOJIEBAHUS U BOJIHBI.

Konnencarop. Onektpuueckas eMKOCThb KoHAeHcaTopa. Komebarenbuslii  KoHTyp. CBOOOIHBIE
JNeKTpoMarHuTHele Kosiebanus. I[lpeBpamenuss »Heprum B KonebarenbHOM KOHType. IlepeMeHHBbIi
anektpudeckuii Tok. Tpanchopmarop. [lepenada snekTpudeckoi S3HEPTUU. DIEKTPOMArHUTHOE TI0JIe. DHEPTUS
AMEKTPOMArHUTHOTO TMOJIA. DJIEKTPOMAarHuTHbIe BOJHBL. CKOPOCTh PACHpOCTPAHEHHUS SJIEKTPOMATrHUTHBIX
BoJIH. Panuonepenaua u paguonpueM. TeneBuaeHue. DieKTpoMarHuTHas mpupojaa cseta. CKOpPOCTh CBeTa.
Hucnepcus ceera. BomHoBbIe cBoiicTBa cBeTa. [lIkana 3neKTpoOMarHUTHBIX BOJTH. BiusiHuE 371€KTpOMarHUTHBIX
I/ISJ'IyLIeHI/Iﬁ Ha JXUBBIC OPraHU3MBbI.

PA3JIEJI 5. 3JIEMEHTHI KBAHTOBOM ®U3UKH.

OmnsiT Pezepdopna. Ilnanerapnas mogens atoma. CrieKTpbl UCIyCKaHMs M moryiomeHus. CreKTpaibHbIi
aHayu3. SIBneHne paguoakTUBHOCTU. Anb(a-, 6eTa- u ramma-uzinydeHus. CocraB aToMHOro sjpa. [Ipoton u
HeTpoH. 3apsan sapa. MaccoBoe umcno. M3oronsl. PagnoaktuBHble npeBparenus. [lepuoa momypacnaza.
SnepHoe B3aumojecTBue. DHEprust CBA3M snpa. Anepusie peakiuu. [enenue saep ypana. llenmnas peakumsi.
Snepubliii peaktop. buonornueckoe neicTBUe paJUOAKTUBHBIX H3Ty4eHUH U UX NpuMeHeHHe. CueTduk
Ieitrepa. [Jo3umerpus. SnepHas sHepreTrka u npobieMsl skojoruu. SBnenue Gpororddexra. Jedext maccor
Y SHEPreTUYECKHH BBIXOJ SIIEPHBIX peakuuil. TepMosiiepHble peakliuu. DIeMeHTapHbIE YACTULIBI.

PA3JIEJI 6. BCEJIEHHASL.

Ctpoenue u macmtaObl Beenennoil. ['eoneHTpryeckas W relvoneHTpUYecKas CUCTEMbl MUpa. 3aKOHBI
nBuxkeHus Tianet. Ctpoenne u mMacimtabbl ConmHeuHo cucteMbl. Pazmeps mnaner. Cuctema 3emms-JlyHa.
[IpunuBel. Bunumoe nuxenue muianet, 3Be3a. Comnua, Jlynsl. ®azer Jlynsl. Ilnanera 3emus. Jlyna —
eCTeCTBeHHbIH cnyTHUK 3emuu. [lmanersl 3eMHoM rpynnbl. [Inanersi-rurantel. Manbie Tena CoJiHEUHOM
cucteMbl. CoJIHEUHass CHUCTeMa — KOMIUIEKC TeJl, WMEIONMX 00Iee MpoucXoxaeHHe. MeTosl
acTpodusznueckux uccienoBanuii. Paquoreneckonsl. CrieKTpalibHBIN aHann3 HEOECHBIX Tel. Vcmonb3oBaHue
pe3yJIbTaTOB KOCMUYECKUX MCCIIEI0OBAaHUN B HAYKE, TEXHUKE, HAPOJHOM XO35HCTBE.

Jlabopamopuwvie pabomoi:

9. OnpeneneHne pa3MepoB JTYHHBIX KPaTePOB.

10. Ompenenenrie BEICOTHI M CKOPOCTH BbIOpOCa BellecTBa U3 ByJIKaHa Ha cryTHuke FOmuTtepa Ho.

MOBTOPUTEJIbHO OBOBIIAIOIINNA MOAY.JIb.



[ToBTOpHUTENEHO-0000IIAIOIIMI MOIYJIb MPETHA3HAYCH JIJII CHCTEMAaTHU3aIlid U 0000IICHHUS TTPEAMETHOTO
COJIEp’KaHUsI U OIbITa NEATEIHHOCTH, MPUOOPETEHHOTO MPH HU3YYCHHH BCETO Kypca (PU3UKH, a TaKkKe s
noarotoBku Kk OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY IO (DH3MKe JJIs OOYYarOIIUXCs, BBIOPABIIUX STOT
y4eOHBIH MpeMeT.

[Tpr M3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCA W CHCTEMATH3UPYIOTCS BHIBI JICATCIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYnBACTCSl JOCTHIKCHHE TPEIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB
oOydeHus, (POpMHUPYETCs €CTCCTBCHHO-HAy4YHasi T'PaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCJICIOBAHUS
SIBJICHUU IPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUSMU OO BACHATH (PU3NUECKUE SIBIICHUS, TPUMEHSIS IOTyYeHHBIC
3HAHUs, pelaTh 3aJa4d, B TOM YHCJIC KAYeCTBEHHBIC U AKCIIEPHUMEHTAIbHBIC.

[TpuHIMITHATIBHO JIEATCIILHOCTHBIN XapakTep JaHHOTO pasjiela peajiu3yeTcs 3a CYET TOro, YTO yJal[uecs
BBITIOJTHSIOT 33JaHMsI, B KOTOPBIX UM MPEJIaracTcs:

- Ha OCHOBE ITOJIYYCHHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBICHITH (PH3UUECKHE SABJICHHUS B OKPYKAIOIICH
MPHUPOJIC U TIOBCETHEBHOM KU3HU;

- UCTIOJIb30BaTh HAYYHBIC METOIbI HCCIICAOBAHUS (PU3NUYCCKUX SABJICHHUM, B TOM YHCIIE JUISI IPOBEPKHU THUIIOTE3
Y TIOJTyYCHHS TEOPETUYCCKUX BBIBOJIOB;

- OOBSCHATH HAayyHBbIC OCHOBBI HanOOJIee BAKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHM, HAIpUMep,
MPAKTUYECKOTO HCIIOJB30BAHMS PA3IMYHBIX HMCTOYHUKOB JHEPTHMH Ha OCHOBE 3aKOHA IPEBpAIICHHS U
COXPAHEHHS BCEX M3BECTHBIX BHIOB YHCPIHH.

Kaxxnas 3 TeM JTaHHOTO pasjiena BKI0YAeT SIKCIIEPUMEHTATLHOE UCCIIeIOBaHNE 0000IAOIIET0 XapaKTepa.
Paznen 3aBepmiaercst IpoBEICHUEM JTUATHOCTHYECKOM U OLIEHOYHOM pabOThI 32 KYpC OCHOBHOM IIIKOJIBI.

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUEBHOI'O IIPEIMETA «®U3UKA» HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUAI.

N3zyuyenne yueOHOTO mpeamera «®Dusnka» Ha ypoBHE OCHOBHOTO 0O0IIEro 0oOpa3oBaHMs JOJDKHO OOECIeYrBaTh
JOCTIDKEHHE CISAYIOIINX JIMYHOCTHBIX, METaNpPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

Ilampuomuueckoe éocnumanue:

—TIpOSIBIICHUE WHTEPEca K UCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCUHCKOM (pr3muecKoil HayKu;

—IIEHHOCTHOE OTHOIIICHHE K JOCTIKEHUSM POCCHUCKUAX YIEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo6HoO-HPa6CMEEHHOE 80CRUMAHUE

—TOTOBHOCTh K aKTUBHOMY yYacTHIO B O0CYKJICHUH OOIECTBEHHO- 3HAYMMBIX U 3TUYECKUX MPOOJIEeM, CBI3AHHBIX C
NPaKTUYECKUM ITPAUMEHEHNUEM JIOCTIKEHHN (PU3NKH;

—OCO3HaHHE BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUEHOTO.

Icmemuueckoe socnumanue:

—BOCIIPHUSTAE 3CTETUYECKUX KavyeCTB (M3NYECKOW HAyKd: €€ TapMOHHUYHOTO MOCTPOEHHUS, CTPOrOCTH, TOUYHOCTH,
JAKOHWYHOCTH.

Llennocmu Hayuno20 HO3HAHUA

—OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKM Kak MOLIHOTO HHCTPYMEHTa MO3HAHHMS MHPA, OCHOBBI DPa3BUTHS
TEXHOJIOTHM, BaKHENIIEN COCTABIAIOIIEN KyIbTYPHI;

—pa3BUTHE HAYYHOH JIFO003HATEILHOCTH, HHTEPECA K UCCIIEIOBATEILCKOM AEATEIILHOCTH.

Dopmuposanue Kyaomypol 300P08b:A U IMOUUOHATLHO20 ONALONOTIYHUUA’

—O0CO3HaHME IIEHHOCTH 0e30MmacHOro o0pas3a KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXKHOCTH IMPAaBHI
0e30macHOro MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C AJIEKTPUYECKUM U TEIUIOBBIM 000pYJOBaHHMEM B JOMAIIHUX
YCIIOBUSIX;

—Cc(hOpMHUPOBaHHOCTh HaBBIKAa pedUIeKCHH, NPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKoro K€ MpaBa y JAPYroro
YeJIoBeKa.

Tpyooeoe eocnumanue:

—AaKTHUBHOE y4acCTHE B PEIICHNH MPAKTHYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIBI, TOPOa, Kpasi) TEXHOJIOTHIECKON 1
COILMAJIbHON HANPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3NISCKUX 3HAHHIA;

—MHHTepec K MPaKTUIECKOMY U3YyUSHHIO IPOQeccuil, CBA3aHHBIX C (PH3HUKOI.

JKonozuueckoe eocnumanue:
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—OpHCHTaIUsl Ha TpHUMEHEHHE (U3NYCCKUX 3HAHWW JUIS pCEIICHHs 3aJady B OOJACTH OKpYXKAIOMICH Cpeipl,
TUTAHUPOBAHUS ITOCTYNKOB W OIIEHKH WX BO3MOXKHBIX MOCIEICTBUH JUISI OKPYKAFOIIEH Cpelibl;

—O0CO3HaHHE TI00ATHHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTeH UX peIIeHHs.

Aodanmayusn 06yuarOuie20ca K uUsMEHAIOWUMCA YCT108USAM COUUATIbHON U RPUPOOHOTL CPedbl .

—oTpeOHOCTh BO B3aWMOJICHCTBUU TIPU BBIMIOJIHEHUN HCCIICJOBAHUN U MPOEKTOB (pU3MYecKoil HAaIpaBICHHOCTH,
OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

—TIOBBINIEHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTUUCCKYIO ACSITeIbHOCTh;

—TMoTpeOHOCTh, B (DOPMUPOBAHUM HOBBIX 3HAHWUH, B TOM 4YHCIE (OPMYIUPOBATh HJICH, MOHSATHS, THUIOTE3bI O
(buzrueckux 0OBEKTaX U SBJICHUSX;

—o0co3HaHue Me(hUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (PH3UKH;

—IUJTAHUPOBAHUE CBOETO PA3BHUTHUS B TPUOOPETEHUN HOBBIX (PH3HUYECKHUX 3HAHUIA,

—CTpeMJICHHE aHAIM3UPOBATh W BBISIBIATH B3aMMOCBSI3H TPUPOJBI, OOIIECTBA M JKOHOMHKH, B TOM YHCIE C
UCTIOJIb30BaHUEM (PH3HUYCCKHUX 3HAHUIA,

—OIIEHKa CBOUX JICHCTBUI C YYETOM BIMSHUS Ha OKPYKAIONIYIO CPELY, BO3MOKHBIX TI00ATBHBIX ITOCIICICTBHIA.

METANPEIMETHBIE PE3YJIbTATbBI

YHuBepcajJbHbIE IO3HABATEIbHBIE AeHCTBUSA

bazosvie nozuueckue oeiicmeus:

—BBISABIISTh M XapaKTEPH30BaTh CYIIECTBEHHBIE IPU3HAKN 00BEKTOB (SIBICHUN);

—YCTaHaBIMBATh CYIIECTBEHHBIA MIPU3HAK KIIaCCU(DUKAIIUN, OCHOBAHUS JIJIs1 000OIIEHNS 1 CPAaBHEHHS,

—BBISABIISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCCMaTPUBAEMBIX (paKTaxX, TAaHHBIX U HAOIFOICHHSIX, OTHOCSIIIHXCS
K (PM3UYECKUM SBJICHUSIM;

—BBISBIIATh PUUMHHO-CIICICTBEHHBIC CBSI3U MPU M3YYCHUU (PU3NYCCKUX SBJICHUN M MPOIECCOB; JCJIaTh BBIBOJBI C
UCIOJIb30BaHUEM JCTYKTUBHBIX W MHIYKTHBHBIX YMO3aKIIIOUCHHA, BBIBUTATh TUIIOTE3bl O B3aUMOCBSI3AX (PU3MUCCKUX
BEJIMUMH; —CaMOCTOSTEIILHO BBIOMPATh CIOCOO pelieHHs y4eOHOH (u3Myeckoi 3amauu (CpaBHEHUE HECKOJIBKUX
BapHAHTOB PEIICHHUs, BEIOOP HanOoJee MOAXO0SIIET0 ¢ YIETOM CAMOCTOATENBHO BBIICIIEHHBIX KPUTEPUEB).

bazosvie uccneoosamenvckue oelicmeus.

—HCIIOJIB30BaTh BOMPOCHI KaK MUCCIIEA0BATENbCKII MHCTPYMEHT TIO3HAHUS,

—TIIPOBOJIUTH 110 CAMOCTOSITENILHO COCTABIIEHHOMY TUIaHY OIBIT, HECIIOKHBINA (DM3NUYECKUI SKCIIEPUMEHT, HEOOIBIIOe
UCCIIe/IOBaHNE (PU3UUECKOTO SIBIICHUS;

—OIlICHUBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, TOJYYCHHYIO B XOJE HCCIICOBAHUS WU
JKCIICPUMEHTA,;

—CaMOCTOSATENIBHO (DOPMYJIMPOBATh O0OOIEHUS W BBIBOJBI 10 Pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJICHUS, OIbITA,
WCCIICJIOBAHUS;

—IIPOTHO3UPOBATh BOZMOXKHOE JAallbHEHIIee pa3BUTHE (PHU3NIECKHUX MTPOILIECCOB, a TAKXKE BBEIIBUTATH MTPEITOI0KEHUS
00 UX pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTAaX.

Paboma c unghopmauyueit:

—MPUMEHSTh PAa3JIMYHbIE METOJIbI, HHCTPYMEHTBI M 3aIPOChl IPU MOUCKE U O0TOOpPE MH(pOpPMAIMH WK JAaHHBIX C
y4ETOM MPEIJIOKESHHON yueOHOM (hU3MUESCKOM 3aauu;

—aHaJU3UPOBaTh, CHUCTEMATU3UPOBAaTh M HHTEPIPETUPOBATh HHPOPMAIMIO pPa3IMYHBIX BHIOB U (opM
MIPEICTABJICHUS;

—CaMOCTOSITEIEHO BHIOMPATh ONTHUMAIbHYI0 (OpMY MpEACTaBICHHS MHPOPMAIMK U WIUTFOCTPUPOBATH peliacMble
3a/1a4¥l HeCJIOXKHBIMH CXEMaMH, JUarpaMMaMu, HHOU rpauKol 1 UX KOMOMHAIIASAMHU.

YHuBepcajibHble KOMMYHHKATHBHBIE IHCTBHS.

Obwenue.

—B Xo07¢e 00CYyXIeHHs yIeOHOTO MaTepraia, pe3yIbTaToB JIa0OpaTOPHEIX PabOT U MPOEKTOB 3a7aBaTh BOTPOCHI T10
CYLIECTBY OOCYX/JaeMOW TeMbl M BBICKAa3bIBaTh HJICH, HAICJICHHBICE Ha pEIICHWE 3aJadyd W  IOJJepiKaHue
0J1aroXKenaTeNbHOCTH OOIIECHUS;

—COIIOCTAaBJIATh CBOU CYXKIACHUS C CYKICHUSIMU JPYTUX YYaCTHUKOB JHMajiora, OOHAPYKUBaTh Pa3In4nie U CXOACTBO
MTO3ULIHIL;

—BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;

—IyOJUYHO TPEACTABIATh PE3YJIbTAThl BBINOJHCHHOTO (PH3MYECKOTO OMbITa (IKCIECPUMEHTa, WCCIIEAOBaHUS,
MPOEKTA).

Cosemecmnas deamenvhocmo (COMpyoOHUUECMe0):
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—TIIOHUMATh ¥ UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYATBHON PabOTHI MPH PENICHUN KOHKPETHOMH
(hu3rUYECKO MPOOIIEMBI;

—TIPUHUMATD eI COBMECTHOM EATETbHOCTH, OPTaHU30BBIBATh AEHCTBHUS MO €€ JOCTIKEHUIO: PACIIPEENISITh POIIH,
00CyXIaTh MPOIIECCH ¥ Pe3yIBTaThl COBMECTHOU PabOThI; 00001aTh MHEHHNST HECKOIBKUX JIIOJIEH;

—BBIMOJTHATH CBOIO YacTh PaOOTHI, JOCTUTasi KAYeCTBEHHOTO Pe3yNbTaTa 10 CBOEMY HAIPABICHUIO U KOOPIUHUPYS
CBOM JICHCTBUSI C APYTUMH WICHAMU KOMAH/IbI;

—OIICHUBATh Ka4eCTBO CBOCTO BKJana B OOIIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSATEIBHO CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMU B3aUMO/ICHCTBYSL.

YHuBepcaabHbIE PErYISITUBHBIC IEHCTBUS

Camoopzanuzayusn:

—BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYaIUAX, TPEOYIOMNX JUTA pelieHuUs PU3NIeCKUX 3HAHHMN;

—OPHEHTHUPOBATHCS B PA3TUYHBIX IMOAXOAAX MPUHATHUS pelleHni (MHANBUIyaIbHOE, IPUHATHE PEIICHUs B TPYIIIE,
MIPUHATHE PEIICHUN TPYIIION);

—CaMOCTOSITENIFHO COCTAaBJISATh ANTOPUTM pElIeHUs] (PU3MYECKOM 3afaydl WM IUTaHa HWCCIENOBAaHUS C Y4ETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH MpeiaraeMble BApUAHTHI PELICHUH;

—nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (pegpnexcusn):

—1aBaTh aJICKBATHYIO OIEHKY CUTYallly ¥ MPeaJiararh miaH e€ N3MEHEHUS;

—OOBSICHATH MPUYUHBI JOCTIDKECHUS (HEOCTIIKEHHS) PE3YIbTATOB ACITEIHLHOCTH, JaBaTh OLEHKY MPHUOOPETEHHOMY
OTIBITY;

—BHOCHTH KOPPEKTHUBEI B IESITETLHOCTD (B TOM YHCIIE B X0 BRIIOJTHEHHS (DU3UMUECKOTO UCCIIEIOBAHUS HITH TIPOEKTA)
Ha OCHOBC HOBBIX O6CTO$1TCJII>CTB, U3MCHHBIINXCA CI/ITyaHI/II\/'I, YCTaHOBJICHHBIX OIHI/I6OK, BO3HUKIIIHNX prIlHOCTCﬁ;

—OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa IETH U YCIOBHSIM.

ImouuonanvHwlii unmMeNLIEKM .

—CTaBHUTh ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJE CIlopa WK AUCKYCCHHM Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBEI,
HaMEpPEHUs U JIOTUKY PYTOTO.

Ilpunamue cebsn u opyzux:

—TIpU3HABaTh CBOE IMPAaBO Ha OMIMOKY IMPH pemieHnH GU3NIECKUX 33/1a4 WM B YTBEPKACHHUAX HA HAyJHBIC TEMbI U
TaKoe K€ TIPaBo JAPYToro.

HNPEJIMETHBIE PE3YJIBTATHI

7 kaacc.

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpasKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIUXCSl YMEHUH:

—HCHOJIb30BaTh MOHATHS: (PU3MYECKHE M XMMUYECKUE SIBICHMSA; HAONIOJIEHHE, SKCIICPUMEHT, MOJENb, TUIOTE3a,;
eAMHULBl (PU3NYECKUX BENMYHMH; MEXaHWYECKOe [BIDKCHHE (PaBHOMEpPHOE, HEpaBHOMEpPHOE, MNPSIMOJIHMHEHHOE),
TPaeKTOpHsl, paBHOJCHCTBYIOMIAst cuil, fedopmanus (ynpyras, IIacTHIecKas), HeBECOMOCTb; MEXaHUYECKHE KOJIeOaHHs
Y BOJIHBI, 3BYK, HH(PPA3BYK H yJIbTPa3BYK; CBET, OJIN30PYKOCTb U AIIbHO30PKOCTb.

—pasnuyuaTh SBIEHHSA (paBHOMEpPHOE MABIDKEHHE, HEPaBHOMEPHOE [IBWKEHHE; WHEpLHUS; B3aWMOJEHCTBHE TeE;
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHONW OCBhIO BpALICHUS; Neperada AAaBICHHs TBEPIABIMHU TEJIAMH; IPEBpAIICHUS
MEXaHWYeCKOW DSHEpruu; KojebaTelapbHOe IBI)KEHHE, BOJIIHOBOE [IBIKCHHE, OTpPAXKEHHWE 3BYyKa, NPAMOJIUHEHHOE
pacIpocTpaHeHue, OTPAKEHUE U IIPEJIOMIIEHHE CBETa, II0JIHOE BHYTPEHHEE OTPaKCHUE CBETA, Pa3jioKeHUe Oenoro ceera
B CIIEKTP ) MO ONHMCAaHUIO MUX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOLIMX NaHHOE (H3HUYECKOe
SIBJICHHE;

—pacrno3HaBaTh MPOSBICHHE M3YUYEHHBIX (PM3MUYECKHX SIBJICHUH B OKPY)KAIOIIEM MHUpE, B TOM 4HuCie (PU3NUECKUE
SBJICHUS B NIPUPOJIE: IPUMEPHI ABIKEHUS C Pa3IMYHBIMU CKOPOCTAMH B )KMBOM M HEXXHMBOW NPUPOE; NEHCTBUE CHIIBI
TPEHUS B IPUPOJIE U TEXHUKE; PbIYary B TEJE YEJIOBEKA, BOCIIPUITUE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE
BOJIHBI, I[yHAMM, 3XO, LIBETA TEJ, ONTUYECKHUE SIBIECHUS B IPHUPOJEC; MPU ITOM IEPEBOJUTH NPAKTUYECKYIO 3a/1ayy B
yueOHYI0, BBIJIEISTH CYIECTBEHHBIE CBOMCTBA/TIPU3HAKH (DU3NIECKUX SIBIICHUI,

—OTHCHIBATH N3yUCHHBIE CBOICTBA TNl M (PU3HUYECKHE SBJICHUS, UCTIONB3Ys (DPU3NUECKUE BEIMYMHBI (Macca, 00bEM,
IIJIOTHOCTB BEILECTBA, BpeMs, IIyTh, CKOPOCTb, CPEHSAS CKOPOCTb, CUJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, CUIla TPEHHUS,
JaBJieHHE TBEPAOro Tena, MexaHWdeckas padoTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI, KO3((HUIMEHT MOJIE3HOTO
JEHCTBUS MEXaHW3MOB, KHHETHYECKas W IMOTCHUHWAJbHAs JHEPrus, MEepHOJ M 4YacToTa KoyieOaHWH, AJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, TMOKAa3aTelb MPEJOMIICHUsI CPelbl); MPH OMUCAHUH MPaBUIBHO
TPaKTOBATh (PU3MUECKUI CMBICT HCIIOJIb3YEMBIX BEIUYHH, UX 0003HAYECHHUS U €ANHULBI (PU3NIECKUX BETMYHMH, HAXOAUTh
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(hopMyITbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWUYMHY C JAPYTUMH BEIHMYUHAMH, CTPOUTH Tpa(UKH H3YYCHHBIX
3aBHUCHUMOCTEH (DU3MUECKUX BEIHINH;

—XapaKTepU30BaTh CBOWCTBA TeJ, (H3MUYECKHE SBICHUS W MPOIECCHI, UCTIONB3YS TPaBUIa CIOXKEHHS CHI (BIIOJH
OJTHOM TIpsIMOI), 3aKkoH [ 'yKa, IpaBuUiIo paBHOBecHs phrdara (6J10Ka), «30J0TO€ MPABUIIOY» MEXaHHUKH, 3aKOH COXPAaHEHHS
MEXaHWYEeCKOW SHEPTUH; 3aKOHBI OTPAXKEHUS U TPEITOMIICHHSI CBETA, TIPH 3TOM JIaBaTh CIIOBECHYIO (POPMYITHUPOBKY 3aKOHA
Y 3aITUCHIBATh €r0 MaTEMaTHYECKOE BBIPAKCHHE;

—OO0BSICHATh (PU3MUECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJE U B KOHTCKCTE CUTyallUd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTUYECKUX
IIaroB ¢ omopoi Ha 1—?2 u3ydeHHBIX CBONCTBA (PU3UUECKUX SIBIICHUH, (PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

—pemarp pacu€THbIe 3amaun B |—2 MeHCTBHS, WCIIONB3YS 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIINE (DH3MUYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3aJja4d 3aITUCHIBATh KPATKOE YCIOBHUE, MOJICTABIATh (PU3NIECKHE BEIININHEI B
(hopMyIIbI ¥ TPOBOJUTH PACUETHI, HAXOAWTH CIPABOYHBIE NaHHBIC, HEOOXOMMUMBIE IS PEIICHHs 3a]ad, OIEHUBAThH
PEATNCTUYHOCTD TTOTyYeHHON (PU3NIECKON BEITMINHEI;

—pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh PU TOMOITH (PU3NIECKIX METOJIOB; B OIIMCAHUH UCCIICAOBAHUS
BBIICTIATh MPOBEPAEMOE MPEANOJIOKEeHHE (THIOTe3y), pa3iuyaTh W HHTEPIPETUPOBATH IMOJNyUYEHHBIH pe3yJbTarT,
HAXOJMTh OLIUOKH B XOJIE OIBITA, IEIAaTh BBIBOJIBI IO €TI0 Pe3yJIbTaTaMm;

—TIPOBOJUTH OIBITHI O HAOIIOACHUIO (PU3NYECCKUX SBICHHMA WM (U3MYCCKUX CBOHCTB Tell: (hOPMYJIMPOBATH
MpOBEpsieMble TIPEATIONOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHWs, 3alUCHIBATH XOJ OIBITA U
(hopMyIMpoBaTH BHIBOJIHL;

—BBIMIONTHATE TPSIMBIE W3MEPEHHS pACCTOSHUS, BPEMEHH, MAacChl Tena, o0b&Ma, CHIBI M TEeMIIepaTyphl C
WCTIONB30BaHMEM AaHAJIOTOBBIX W ITM(POBBIX MPHOOPOB; 3aMUCHIBATh ITOKA3aHUS MPHOOPOB C YUYETOM 3aJTaHHOM
a0COIIOTHOH MOTPENIHOCTH H3MEPEHUIA;

—IPOBOJUTHh UCCIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3MUECKON BEJUYMHBI OT JPYrod ¢ HCIOIB30BAHUEM IPSIMBIX
U3MEpCHHMI (3aBUCUMOCTH ITyTH PABHOMEPHO JABMKYIIIETOCS TeJla OT BPEMEHH JIBM)KCHUS Tej1a; CHIIbI TPSHUS CKOJIBKEHUS
OT CWIbl JaBJICHHUS, KadyecTBa OOpaOOTKM IOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TpPEHHUS OT IUIOINAIM
COTPUKOCHOBEHUS TEIT; CHIIBI YIIPYTOCTH OT YJTMHEHHSI IPYKUHBI, YCIIOBAN PaBHOBECHS phIuara M OJIOKOB); y4aCTBOBATh
B TUIAHUPOBAaHUM y4eOHOTO HCCIEOBaHUS, COOMPATh YCTAHOBKY W BBIMONHSTH U3MEPEHHSA, CIEAys MPEAT0KEHHOMY
TUTaHy, (QUKCUPOBATh PE3YNIbTATHI MONyYEHHON 3aBHCUMOCTU (PM3WUECKUX BEIMYHMH B BHJIE MPEIOKEHHBIX TaOJIHIl U
rpaduKoB, AeNaTh BEIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHHS,

—IPOBOJUTH KOCBEHHBIC U3MEPEHUsI PU3NUESCKUX BEJIIMYMH (IUIOTHOCTh BEIIECTBA )KHUIKOCTH U TBEPIIOrO Teja; CHUjia
TPEHHS CKOJIBKCHHUS; JaBJICHUE BO3AyXa; KOI(DOUIIMEHT TIONE3HOrO JCHCTBHUS MPOCTHIX MEXAaHU3MOB), CICIYys
MPEUIOKCHHON WHCTPYKIIUK: TIPU BBITOJHEHUH W3MEPEHUN COOMpaTh SKCIEPUMEHTAIbHYI) YCTAaHOBKY U BBIYUCIISATH
3HAYCHUE UCKOMOW BEJIUUMHBI;

—COoOIII0IaTh MPaBUIIa TEXHUKH 0€30MIaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 00OPYIOBaHUEM;

—YyKa3blBaTh NPUHIUIBI JCHCTBUA TPHOOPOB M TEXHUYECKHX YCTPOMNCTB: BECHl, TEPMOMETpP, IUHAMOMETP,
COOOIaroIecs COCyAbl, 0apoMeTp, phluar, OIBHKHBIN 1 HETIOIBUKHBIN OJI0K, HAKIIOHHAS IIOCKOCTH;

—XapaKTepU30BaTh MPUHITUITHI JEHCTBHUS H3yYSHHBIX TIPUOOPOB M TEXHUIECKHUX YCTPOUCTB C ONIOPON HA UX OTHCAHUS
(B TOM 4mcIie: TOIIUITHUKH, YCTPOHCTBO BOJONPOBO/IA, THAPABIMUECKUN NIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOH
HACOC, apeoMETp), MCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (MU3MYECKUX SBJICHUH M HEOOXOAMMBbIC (PU3NYECKHE 3aKOHBI, U
3aKOHOMEPHOCTH;

—PUBOIUTEH IPUMEPHI / HAXOAUTh HHGOPMAIHIO O TIPUMEPaX MPAKTUIECKOrO UCIOJIb30BaHU (PU3NUCCKUX 3HAHUH
B IIOBCEAHEBHOM XU3HU JJIs1 0OecriedeHrs 0€30MaCHOCTH IPY OOpaIIeHNUH ¢ MPUOOPaMU U TEXHHYECKUMH YCTPOUCTBAMH,
COXPaHEHUS 37I0POBbSI U COOJTFOICHUST HOPM DKOJIOTHUYECKOTO MTOBEICHUS B OKPYIKAIOIICH Cpe/ie;

—OCYIIECTBIATh OTOOP UCTOYHHKOB HH(pOpMamuu B ceT WHTEpHET B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM
3aMmpocoM, Ha OCHOBE WMMEIONIUXCS 3HAHWA M IYyTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHWUKOB BBIACIATH WH(MOPMAIHIO,
KOTOpast SIBJISETCS POTHBOPEYUBOM MITH MOXKET OBITh HEAOCTOBEPHOM;

—HCII0JIb30BATh MPH BBITOJHECHUH YUEOHBIX 3a/JaHUI HAYYHO-TIOMY/ISIPHYIO JIUTEPATypy QU3UYECKOTO COACPIKAHMUS,
CIIPaBOYHBIC MaTepHUabl, pecypchl ceTH MHTEepHET; BiaaeTh MpHUéMaMu KOHCIICKTUPOBAHHUS TEKCTa, IpeoOpa3oBaHUs
uHGOPMAIUH U3 OJHOMN 3HAKOBOH CHCTEMBI B JAPYTYIO;

—Co3/1aBaTh COOCTBEHHBIE KpAaTKHUE MUCEMEHHBIC M YCTHBIC COOOIIEHNS Ha OCHOBE 2—3 MCTOYHUKOB HMH(pOpMaIuu
(hmu3ruecKOro cofep KaHus, B TOM YHCIIe MyOJIMYHO JeNlaTh KPaTKhue COOOIICHUs O pe3yJibTaTaX MPOEKTOB MM yUeOHBIX
UCCJICJIOBAHUH; TPU ATOM I'PaMOTHO HCIOJh30BaTh U3yUCHHBIN MOHSTUHHBINA ammapar Kypca (DU3HWKH, COMPOBOXIAThH
BEICTYIUICHUE MPE3CHTAIINCH;
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—TIIpU BBIMOJIHCHUU YYSOHBIX TIPOSKTOB M HCCIICOBAHUN PaclpenesaTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHUU C
TIOCTABIICHHBIMH 33J[a4aMH, CJICIUTh 32 BBIIOJHCHUEM IUTaHa JIEHCTBUH, aJeKBaTHO OIIEHMBATh COOCTBEHHBIN BKIIQJ B
JIeSITeIbHOCTD TPYTINbI; BRICTPanBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHIE, YIUTHIBAas MHEHHUE OKPYKAIOIINX.

8 kiacce

[IpenmeTHBIE pe3ynbTaThl HA 6a30BOM YPOBHE JODKHBI OTPAKATh CPOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIHA:

—HCII0JIB30BaTh TOHATHUSA: aTOM, MOJICKYJIa, Macca M pa3Mepbl MOJIEKYJI, TEIIOBOS JIBUKCHUE aTOMOB U MOJICKYII,
arperaTHbie COCTOSHUS BEIICCTBA, KPUCTAJUIMYCCKHUE M aMOp(HBIC Tela, HACHIIICHHBIM WM HEHACBIIICHHBIN map,
BJIQXKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPCHHSS SHEPTHs, TSILUIOBOW JIBUTATEIh; SJICMEHTAPHBIN JICKTPUICCKUN 3apsi,
3NEKTPUIECKOE T0JIC, TPOBOJIHUKH U JIUAICKTPUKHU, TIOCTOSIHHBIN AJICKTPUICSCKUN TOK;

—pasnu4date sBieHUs (nud@dy3us; TEIUIOBOEe MABIKEHHE YACTHI] BEIIECTBA; TEIUIOBOE pacIIMpEHHE/CKATHE,
TeruIonepeayda, TeIIOBOe paBHOBECHE, CMAadyMBaHHeE, KalWUISPHBIE SIBICHUS, WCMIApEHNE, KOHICHCAINs, TUIaBJICHNE,
KpucTaum3anus  (OTBEpIeBaHWE), KHUIEHHWe, TeIulonepenadya (TeIUIONPOBOMHOCTh, KOHBEKIHS, W3Iy4YCHHE);
AIEKTPU3ALNS TEN, B3ANMOICHCTBUE 3aPSIIOB, IEHCTBHS SJEKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE) M0 OMHUCAHHUIO HX
XapaKTepHBIX CBOWCTB U HA OCHOBE OIIBITOB, IGMOHCTPUPYIOIINX AaHHOE PU3HYECKOE SBIICHHUE;

—pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SBJICHUN B OKPYXKArOIIEM MUpPE, B TOM 4YuCie (pu3mueckue
SIBJICHUS B IIPUPOJC: MOBEPXHOCTHOC HATSIKCHUE U KAITWIIJIAPHBIC SABJICHUA B IIPUPOAC, KPUCTAJUIBI B IPUPOJAC, U3TYyYCHUC
Comnniia, 3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHETa; AJIEKTPUIECKUE SBJICHUS B
atMocdepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB; MAarHUTHOE TI0Jie 3eMitH, Apeiid MOIF0COB, POIh MATHUTHOTO TIOJIS JIS
JKU3HU Ha 3eMiie, OISIPHOE CUSHUE; TIPU ATOM ITEPEBOIUTH MTPAKTHUYECKYIO 33/1a4y B y4eOHYT0, BBIICIATh CYIIECTBECHHEIE
CBOICTBa/pU3HAKN (PU3NUECKUX SBICHUN;

—OIUCHIBAaTh M3yYeHHBIE CBONCTBA TeN W (PU3NUECKHE SBICHUS, HCIIONB3Ys (GU3NUECKUe BEIMYMHBI (TeMIIeparypa,
BHYTPCHHSISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, YAENbHAs TEIJIOEMKOCTh BEUIECTBA, yJeNbHAs TEIUIOTa IUIABICHHUS,
yIenbHas TemioTa MapooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQHUIMEHT IMOJIE3HOTO ACHCTBHS
TETIOBOI MaIlIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3IyXa, JJIEKTPUIECKUHN 3aps], CHIIa TOKa, JJIEKTPUIECKOE HAIPsHKCHHUE,
COIIPOTHBIICHUE MPOBOJHHKA, YIEIbHOE CONMPOTUBIICHHE BEUIECTBA, pad0Ta M MOIIHOCTH MIEKTPUYECKOrO TOKA); MPH
OTIMCaHWU TIPABUIBHO TPAKTOBAThH (DU3MUECKUIN CMBICI HCIIOB3YEMBIX BEIHYWH, 0003HAYEHUS M €IUHUIB (PH3HUECKUX
BEJIMYWH, HAXOAUTHh (DOPMYIIBI, CBSI3BIBAIONINE MAHHYIO (DU3MUECKYIO BEIMYHHY C OPYTHMMU BEIHYUHAMH, CTPOUTH
rpad¥Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEINIHH;

—XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHE SBICHHA W TIPOIECCHI, HCIIONB3YS OCHOBHBIC IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH CTPOSHHS BelllecTBa, 3aKoH [lackans, 3akoH Apxumena, MPUHIMI CYTEPIIO3UIH
noJieii (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma s ydactka nenw, 3akoH xoyns—JleHna,
3aKOH COXPaHEHHUsl SHEPTHH; MPH ITOM JaBaTh CIOBECHYIO (DOPMYIIHPOBKY 3aKOHA M 3allUCHIBATH €TO0 MaTEMAaTHYECKOe
BBIPaXXCHHUE;

—OOBSICHAT, (PU3UYECKHE TPOIECCHl W CBOMCTBA Tell, B TOM YHCI€ W B KOHTEKCTE€ CHUTYyallWid MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYHHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE M3 1—2 JIOTUYEeCKUX
IIaroB ¢ OMOPoi Ha 1—2 W3ydeHHBIX CBONCTBA (PU3UIECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEHH;

—pemare pacu€THbIe 3amaun B 2—3 JEHCTBUSI, WCIIONB3YS 3aKOHBI W (DOPMYIIBI, CBS3BIBAIOININE (DU3MUYECKUE
BCJIMYMHBL: HAa OCHOBC aHajin3a YCJIOBHUA 3aJiladv 3alMCbIBATbh KPATKOC YCJIOBHE, BBIABJIATL HEAOCTATOK JaHHBIX JJIA
peleHus 3a1a4uu, BEIOUpaTh 3aKOHBI M (hOPMYIIBI, HEOOXOIUMEBIE ISl €€ PEelIeHus], IPOBOJUTh PACYETHl U CPABHUBATD
IMOJIYy4YC€HHOC 3HAYCHUEC (1)I/I3I/I‘ICCKOI>’I BCJIIMYHUHBI C U3BCCTHBIMU JaHHBIMH,

—pacio3HaBaThb HpOGHeMBI, KOTOPBLIE MOXXHO PCUINTH IMPU ITOMOIIN (1)I/ISI/I‘I€CKI/IX MECTOHOB; HUCIIOJIb3Yys OIMCAHUEC
WCCIICJIOBAHUS, BBIJCIATh TPOBEPSEMOE MPEINOJIOKEHHE, OLEHUBATh IPABWIBHOCTh TOPSAKA IPOBEICHUS
WCCJICJIOBAHUS, IeTIaTh BHIBO/IBI,

—IIPOBOJUTH OTBITHI IO HAOTFOACHUIO (PM3NIESCKUX SBICHUN WU (DU3HMUYECKUX CBOWCTB Tell (KalMUIAPHBIE SIBIICHUS,
3aBUCHMOCTH JIaBJICHHS BO3/yXa OT €ro o0bEéMa, TeMIepaTyphl; CKOPOCTH TMpOIecCa OCTHIBAHHS/HATPEBAHUS MPH
W3JTYYEHHUH OT [[BETA H3ITyUarOIEH/ TOrI0maronel MoBepXHOCTH; CKOPOCTh UCIIAPEHHSI BOJIBI OT TEMIIEPaTyPhl JKUIKOCTH
W TUomaay € MOBEPXHOCTH; AJIEKTPH3AllUs Tel W B3aUMOJICHCTBUE DIIEKTPUUYCCKHX 3apsjioB; B3aUMOJICHCTBHE
IMOCTOAHHBIX MAar"HuTOB, BU3YyaJIU3allusad MarHHUTHBIX moJjiell MOCTOSTHHBIX MarHuToOB, HeﬁCTBHﬂ MAarHuTHOI'O IIOJII Ha
MIPOBOJIHUK C TOKOM, CBOMCTBa 3JICKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUIATENS IMOCTOSHHOTO TOKA): (hOPMYJIHMPOBATH
MpOBEpsieMble TIPEIOI0KEHHSI, COOMPaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OPYJOBaHUS; OIMCHIBATH XOJ ONBITA U
(hopMyIIMpPOBAaThH BHIBOIBI;

—BBIMOJIHATEH TPSMBIC H3MEPEHUS TEMIIEPATyphl, OTHOCUTEIIEHON BIIAKHOCTH BO3JIyXa, CHIIBI TOKA, HAMPSHKCHUS C
UCTIOJIb30BaHUEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3UYCCKHUX BEIMYWH, CPABHUBATH PE3YJIBTAThl M3MEPEHUH C
y4ETOM 3aJTaHHOW aOCOIFOTHOH MOTPEITHOCTH;
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—TIPOBOJUTH HCCIEJOBAaHUE 3aBHCUMOCTH OJHOM (DPU3MUECKOW BETMYMHBI OT APYTOil C MCIOJIB30BaHUEM MPSMBIX
M3MEPECHUHN (BBITATKHBAIOIICH CHITBI OT 00BEMA IOTPYKEHHOM YaCTH Tejla U OT IUIOTHOCTH KHUAKOCTH, €€ He3aBUCHMOCTH
OT TUIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO ITOTPYXKEHO TEJNO0; YCIOBUI TUIaBaHUS TEJ, 3aBUCUMOCTh COIPOTHBIICHUS
MIPOBOIHUKA OT €T0 JUTWHBI, TUTOMIAAH MTOTIEPEYHOTO CEUEHUS U YIEITHHOTO CONIPOTHBIIEHHUS BEIECTBA MTPOBOIHUKA; CHIIBI
TOKA, WAYIIETO Yepe3 MPOBOJIHIUK, OT HAMPSDKEHUS Ha MTPOBOIHUKE; UCCIIETOBAHUE MTOCIIEI0BATEIFHOTO 1 APaIEIBHOTO
COCIMHEHNH MPOBOAHUKOB): IUIAHUPOBATh HCCIECIOBAHUE, COOMpATh YCTAHOBKY M BBHINOJIHATH HM3MEPEHUS, CIedys
NPEISIOKEHHOMY IUIaHy, (pUKCHpOBaTh pe3yibTaThl MONMYYEHHOH 3aBHCHMOCTH B BHJIE TaOMUI U TpadUKOB, AeTaTh
BBIBOJIBI 110 Pe3yNbTaTaM MCCIeIOBaHUS;

—TMPOBOIUTH KOCBEHHBIC U3MEPCHUS (PU3NUSCKHUX BENUYMH (BHITAJIKHBAIOIIAS CUJIA, ICHCTBYIONIAs HA MOTPYKEHHOE
B OJKHIKOCTh TeJNO, YAENbHAas TEIUIOEMKOCTh BEIECTBa, COIPOTHUBICHWE IPOBOJHHMKA, paboTa W MOIIHOCTH
AIEKTPUIECKOTO TOKA): TUIAHUPOBATH U3MEPEHHUs, COOMPATh IKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEIIOKESHHON
WHCTPYKIAH, U BRIYUCIIATH 3HAUCHNE BEIMINHEI;

—Co0IIo1aTh MpaBMIIa TEXHUKK 0€30MIaCHOCTH IPpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;

—XapaKTepU30BaTh MPUHIIMITBI ICHCTBUS N3yYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB € ONIOPOil Ha UX OMTUCAHUS
(B TOM wumcne: cucTeMa OTOIUIGHHS JIOMOB, THUTPOMETp, MapoBas TypOWHa, aMIepMeTp, BOJIBTMETp, CUETUUK
JNEKTPUYECKOH DHEPruM, 3JIEKTPOOCBETHTENBbHBIE MPHOOPHI, HarpeBaTelbHBIE JIEKTPONPHOOPH  (TIPUMEPHI),
QJICKTPUUYCCKUC MPCAOXPAHUTCIIN, 3SJICKTPOMArHuT, OJ3JICKTPOABHUIATEC/Ib IMOCTOSIHHOI'O TOKa), UCIOJIb3Yyd 3HAHUA O
CBOMCTBax (PM3NUECKUX SBICHUHN 1 HEOOXOAMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacmo3HaBaTh MPOCTHIE TEXHHYECKHWE yCTPOWCTBA M M3MEPHUTENbHBIE MPHOOPHI MO CXEMaM W CXEMaTHYHBIM
pUCYHKaM (SKHJIKOCTHBI TEPMOMETp, TEPMOC, IICHXPOMETp, THUTPOMETp, J[ABHTaTellb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI IIEKTPHUECKUX TN C MOCIIeA0BATENFHBIM U MapaJUIeTFHBIM COSTHHEHUEM
JJIEMEHTOB, Pa3finyasi yCJIOBHbIC 0003HAYCHUS DJIEMEHTOB JIEKTPHUUECKHX IIeTIeH;

—IIPUBOIUTH MIPUMEPBI/HAXOAUTH HHHOPMAIIHIO O IpUMepax MPaKTUIECKOT0 UCIIONB30BaHUS (PU3MUECKUX 3HAHUH B
TIOBCEHEBHOM KU3HU AJIs1 0OecrieueHus 0e30MacHOCTH TpH O0OpallleHHH ¢ PUOOpaMH U TEXHUUECKHUMHU YCTPOHCTBAMH,
COXpaHEHUS 310POBbsI U COOJIOACHUSI HOPM SKOJIOTHUECKOTO TIOBE/ICHHSI B OKPYIKAOIeH cpee;

—OCYIIECTBIATH MMOUCK WHpOpMAIH (PU3NIECKOTO COEPIKaHUs B CeTH MIHTEpHET, Ha OCHOBE WMEIOIINXCS 3HAHUI
U MyTEM CpaBHEHHS JOTIOJIHUTEBHBIX UCTOYHUKOB BBHIIEIATh WH(GOPMAINIO, KOTOpAs SIBISAETCS MPOTHBOPEUUBON MITH
MOJKET OBITh HEZIOCTOBEPHOMH;

—JCIIOJIB30BAaTh MIPH BBHIITOJHEHUH YYeOHBIX 3aJJaHU HAYIHO-TIOMYJISPHYIO JIUTEPATYpy GU3NIECKOTO COACPIKAHUS,
CIIPaBOYHBIE MaTepuaibl, pecypchl ceTu MHTepHeT; BiageTh nMpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
UHGOPMAIUH U3 OJHOMN 3HAKOBON CHCTEMBI B JPYTYIO;

—CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M KPAaTKHE YCTHBIC COOOIEHUs, 0000mas HHGOPMAIINIO U3 HECKOJIbKUX
HCTOYHUKOB (1)I/I3I/IT-IGCKOFO COACpKaHusA, B TOM HYHUCIIC HY6J'II/I'-IHO MNpEACTaBIATL PE3YJIbTATHI HpOGKTHOI\/'I HIIn
HCCIIeIOBATEBCKON JIEATENNFHOCTH; IIPH 3TOM I'PAaMOTHO MCIIOIH30BaTh H3YUYECHHBIN OHATUIHBIN anmapat Kypca (pu3mukwy,
COTIPOBOX/IATh BHICTYIIICHHE MTPE3eHTAIIEH;

—TIpU BBITIOJIHEHUHW YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUHA (PH3MUECKHUX MPOIECCOB paCHpeleNsiTh 00sS3aHHOCTH B
TPYyIIIEe B COOTBETCTBUH C IIOCTABICHHBIMH 3a/Ja4aMH, CJISINTh 32 BHIIOJIHEHUEM TUIaHa JISHCTBHUIA M KOPPEKTUPOBATH €T0,
aZICKBATHO OILICHHWBATh CO6CTBeHHI>II>'I BKJIaA B ACATCIILHOCTDb I'PYIIIBI; BBICTPAUBATh KOMMYHUKATHUBHOC B33PIMOILCI71CTBI/IC,
MPOSIBIISISE TOTOBHOCTH Pa3pemiaTh KOHPIUKTHI.

9 knace

[IpenMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y O0YUAFOIIUXCS YMEHHUIHA:

—MCHOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepualibHasl TOUKA, TPAEKTOPHsI, OTHOCUTEILHOCTh MEXaHHMYECKOTO
IOBWKEHUs, naedopmanus (ympyras, IUTaCTHUYECKas), TPEHHE, IEHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTb H
Neperpy3Ku; LEHTP TSHKECTH; aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Teia, PaBHOBECHE; MEXAaHHMUYECKHUE
KOJICOAHUSI U BOJIHBL, DJICKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, CIIEKTPHI WCITyCKaHHS H
MOTJIOIEHHUST; allb(a-, 6eTa- 1 raMMa-u3ITydeHHUs, U30TOIBI, SJIepHast SHEPTeTHKA,

—pasnuyuate SABJEHHUS (paBHOMEpPHOE W HEpPaBHOMEPHOE TPAMOJIMHEHHOE JBM)KCHHE, PAaBHOYCKOPEHHOE
HpHMOHHHeﬁHOG JABWXCHHC, CBO6OJ1HOC nageHue Te€ji, pPaBHOMCPHOC ABMIKCHUEC I10 OKPYKHOCTH, B3aHMO}IefICTBHe TECII,
pEeaKkTHBHOE JIBU)KEHHE, KoieOaTenbHOe JBIKECHUE (3aTyXalollve W BBIHYXKJICHHbIE KoJeOaHMs), PE30HAHC, BOJIHOBOE
JOBWDKEHHE, B3aWMOJICHCTBHE MAarHWTOB, ACHCTBHE MAarHUTHOTO TOJII Ha NPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAsS
MHIYKIKS, TPSMOJIMHEHHOE pacnpoCTpaHEHUE, OTPaKEHHE W NPEIOMIICHHE CBETa, €CTECTBEHHAasl paJlOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa M3IY4YECHHUS) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SIBICHUE;
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—pacno3HaBaTh NPOSABICHUE M3YUYCHHBIX (DU3NYECKUX ABJICHUH B OKpY)KalolleM MHpE (B TOM 4Yucie (pU3NUECKUE
ABJICHUSl B IPUPOJE: IPUWIMBBI U OTJIMBBI, JBIKEHHE IU1aHeT CONHEYHOM CUCTEMBI, PEAKTUBHOE JIBU)KEHHE JKUBBIX
OpPraHHU3MOB, BOCHPHATHE 3BYKOB >KMBOTHBIMH, 3EMIICTPSCEHHE, CEMCMHUYECKHE BOJHBI, IIyHAMH, 3XO, LIBETa Tel,
ONTUYECKUE SIBICHUS B MNPHUPOJE, OHOIOTHYECKOE NEMCTBHE BHIMMOIO, YJIbTPa(HOIETOBOIO M PEHITCHOBCKOI'O
W3JIy4€HHUH; €CTECTBEHHbIM paJuOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaIHOaKTHBHOE HW3IYYEHHE IPHUPOIHBIX
MUHEPAJIOB; NEHCTBUE PaJHMOAKTHBHBIX W3TyYEHHH Ha OPraHW3M 4YeJIOBEKa), MPH 3TOM IMEPEeBOAUTH MPAKTHUYECKYIO
3a1a4dy B y4eOHYIO, BBLICISTH CYIIECTBEHHbBIC CBOHCTBA/IPU3HAKN (PU3MUECKHX SIBICHHIA;

—OMNHCHIBATh M3YYCHHBIE CBOMCTBA TeNl M (PU3MUYECKHE SBICHUS, UCTIONB3YS (PU3MUECKUE BEIMYMHBI (CPEAHAS U
MTHOBEHHAsi CKOPOCTh Tejla IIPY HEPABHOMEPHOM JIBJKEHHUH, YCKOPEHUE, IIEPEMELLICHUE, ITYTh, YIII0Basi CKOPOCTh, CUIA
TPEHUs], Cujia yNpyrocTH, CHIa TSDKECTH, YCKOpEHHE CBOOOJHOIO IaAeHMs, BEC TEa, UMITYJIbC Tejla, UMILYJIbC CHIIBL,
MeXaHu4yeckass paboTa M MOIIHOCTb, IOTEHLUANbHAS O3HEPrUsl Tejia, IOAHATOIO Haj IIOBEPXHOCTHIO 3€MJIH,
MOTEHIMAIbHAS DHEPTHSI CKATON IPY’KUHBI, KHHETUYECKAasl SHEPI Y, [TOJIHAS MEXaHUYECKas SHEPTH, IEPHOJ M YacTOTa
KoJIeOaHui, AJIMHA BOJIHBL, CKOPOCTh CBETA, IIOKA3aTelb MPEJOMIICHUS CPElibl); IPU ONMCAHUU NIPABUIBLHO TPAKTOBATh
(hM3NYeCKUi CMBICI MCMOJIB3YEMBIX BEMYMH, 0003HAYCHUS W SAMHUIBI (PU3MYECKUX BENWYHMH, HAXOOUTHh (OPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (PM3MYECKYIO BENMYHHY C APYTUMH BEITUUYMHAMH, CTPOUTH IpadUKH U3yYEHHBIX 3aBUCUMOCTEH
(hU3HYECKUX BEJIMYHWH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHUE SIBICHHUS U MPOLIECCHI, NCTIONB3YS 3aKOH COXpaHEHUs SHEPTHH, 3aKOH
BCEMHUPHOTO TATOTEHUS, IPUHLUI CYNEPHO3ULMH CHJI, IPUHIUI OTHOCUTENbHOCTH ['anmnes, 3akoHsl HproTOHA, 3aKOH
COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAYKEHUS U MIPETOMIICHHSI CBETA, 3aKOHBI COXPAaHEHMS 3apsJI0BOIO M MacCOBOTO YHCET
IpU SIAEPHBIX PEaKLMsIX; MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alMCHIBATH €r0 MaTeMaTHYECKOE
BBIPaXKCHHUE;

—O0OBSACHATh (DU3WYECKHE MpPOIECChl W CBOMCTBA Tell, B TOM YHCIE€ W B KOHTEKCTE CHTYal[Mii MPaKTHKO-
OpPUCHTUPOBAHHOTO XapaKTepa: BBIABIATH HPUUYNHHO-CIIEICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JOTUYECKUX
1IaroB C OTMOPOi Ha 2—3 M3YYEeHHBIX CBOWMCTBA (PU3NYECKUX SABICHUH, (PU3NIECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEIH;

—pemarb pacyéTHbIC 3aJaull (OMHMPAOIINEcsS HA CHCTEMY U3 2— 3 ypaBHEHUIl), UCIIONIB3YsI 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAOLINE (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Ja4M 3alIUCHIBATh KPATKOE YCIIOBHE, BBISBIATH
HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJISl PEIICHHs, IPOBOAMUTH
pacy€Thl U OLEHUBAThH PEATTMCTUYHOCTD ITOJIyYeHHOT0 3HAaUEeHUs! (PU3NIECKOI BEJIMUHMHBL,

—pacrno3HaBaTh NMPOOJIEMbI, KOTOPhIE MOXXHO PEIINTh MPU MOMOIIM (PU3MUECKUX METOJOB; MCIIONb3Yys OIMCAHUE
UCCIENOBAaHUS, BBIICIATh IIPOBEPSIEMOE IPEANOJIOKEHHUE, OLCHMBATh IPABWIBHOCTh IIOPSJAKA ITPOBEICHHUS
WCCIIeIOBAHUS, IENIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHU U OIBITOB;

—IIPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3MUYECKUX SIBJICHUH WM (U3MUYECKHX CBOWCTB Tell (M3y4eHHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHUs PHEPTHH; 3aBUCHUMOCTH MepHoJa KojleOaHni MPYy>KMHHOTO MasTHHKAa OT Macchl
rpy3a 1 XECTKOCTH MPYKUHBI U HE3aBUCHUMOCTb OT aMIUINTYAbI MaJIbIX KoJieOaHUM; MPSIMOJIMHEHHOE paclipoCTpaHeHHe
CBETa, pa3yioKeHHeE OEJI0Tr0 CBETa B CIIEKTP; N3yUEHHE CBOMCTB U300PaKEHHUS B INIOCKOM 3€pKajie M CBOMCTB U300paKeHHs
npeaMera B coOuparoiiell JIMH3e; HaOMIOACHUE CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB H3IYYEHHS): CaMOCTOATEIBHO
coOMpaTh YCTaHOBKY U3 M30BITOYHOTO HaOOpa 000pyAOBaHNUS; ONMCHIBATE X0/ OIIBITA U €T0 Pe3yJIbTaThl, (HOPMYJINPOBAThH
BBIBO/IBI;

—IPOBOJIUTh TIPH HEOOXOAMMOCTH CEpUI0 MNPSAMBIX HW3MEpPEHH, ONpeleisisi CpeqHee 3HAYCHHUE HW3MepseMOn
BeJIMYHMHBI ((POKYCHOE PAaCcCTOSTHUE COOMPAFOIIEH JTMH3bI); 000CHOBBIBATH BBIOOP CIOCO0a W3MEPEHUS/H3MEPHUTEILHOTO
puodopa;

—IIPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTEH (HU3MUECKUX BEIMYMH C HCIHOJIB30BAaHHEM MPSIMBIX H3MEPEHUi
(3aBHCHMOCTb IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM IBIDKEHHM 0€3 HavyaJbHOH CKOPOCTH; MepHoAa KojieOaHui
MaTeMaTHYECKOTO MAasITHUKA OT AJIMHBI HUTH; 3aBUCUMOCTH yIJla OTPa)KEHHUs CBETA OT YIJIa MAJCHHS U YIJIa IPETOMIICHUS
OT yrjla MajeHus): IUIAHUPOBaTh HCCIIEAOBaHHME, CAaMOCTOSTEILHO COOMpPATh yCTAaHOBKY, (DMKCHPOBATH PE3YJIbTATHI
MOJTy4YEeHHON 3aBUCHMOCTH (PM3WYECKUX BEMYMH C YyYETOM 3a/laHHOW TIOTPENIHOCTH M3MEPEHHH B BUAE TaOIHIl U
rpaMKoB, JIeNaTh BHIBOJIBI 10 PE3yIbTaTaM HCCIICTOBAHNUS;

—IIPOBOJIUTh KOCBEHHBIC W3MepeHHs (U3NYECKUX BeIMYMH (CPEIHsST CKOPOCTh M YCKOPEHHE Tela TpU
PaBHOYCKOPEHHOM JIBIKCHUH, YCKOpEHHE CBOOOJHOTO TaJieHHs, MXECTKOCTh MPYXUHBI, KO3(pUIMEHT TpeHus
CKOJIB)KEHUsI, MeXaHH4yecKasg paboTa M MOIIHOCTb, YacTOTa W MEPHOA KOJIEOaHWI MaTeMaTHYECKOro U MPY>KUHHOTO
MasTHUKOB, ONTHYECKAas cHja COOMpalomied JIMH3bI, PaJWOAaKTUBHBIA (OH): IUIAHUPOBATH W3MEPEHHs; COOUpaTh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIeAys NPEJI0KEHHOW MHCTPYKIIMY; BBIYUCIIATL 3HAUCHUE
BEJIMUYNHBI U aHAJTU3UPOBATh MOITYUYEHHBIE PE3YIbTATHI;

—Cco0II01aTh paBUiIa TEXHUKK 0€30IaCHOCTH MU paboTe ¢ 1abopaTOPHEIM 000PYAOBaHHEM;
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—pa3nu4aTh OCHOBHBIC MPHU3HAKA M3YUYCHHBIX (DU3NYECKUX MOJENeil: MaTepHaibHas TOYKa, aOCOJIIOTHO TBEPHOE
T€JI0, TOYEUHBIIl ICTOYHUK CBETA, JIyd, TOHKAs JIMH34a, INIaHeTapHas MOJE/b aTOMa, HyKJIOHHAas MOJIENIb aTOMHOTO S11pa;

—XapaKTepU30BaTh NPUHIIMIIBI IeHCTBUS N3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB € OIIOPOil Ha UX ONUCAHUS
(B TOM umcne: CHMIOMETp, AATYMKH IIOJIOKCHMS, PACCTOSHUSI W YCKOPEHHs, paKeTa, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), UCIIONb3ys 3HAHUS O CBOMCTBaX (PM3MUECKUX SBICHUN M HEOOXOAMMBIE
(uznveckre 3aKOHOMEPHOCTH;

—HCHOJIb30BaTh CXEMBI H CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHHYECKUX YCTPOICTB, H3MEPUTENBHBIX TPUOOPOB U
TEXHOJIOTHYECKHX IPOLECCOB MPH PEIICHUH Y4YeOHO-NPAKTUYECKHX 3a/lad; ONTHYECKHE CXEMBI IJISl IOCTPOSHHS
n300paXeHUH B IUIOCKOM 3epKajie U coOMparomie InH3e;

—IIPUBOAUTH IPUMEPHI/HAXOAUTH MHYOPMALIHIO O IPUMepax MPaKTUUYECKOI0 UCIIOIb30BAHUS (PU3UUECKUX 3HAHUI B
TTOBCETHEBHOW KU3HU ISl o0ecriedeHus: 6e30MMacHOCTH IpH oOpaIeH!u ¢ MpUOOpaMu M TEXHUIECKUMH yCTPOUCTBAMH,
COXPaHEHHs 340POBbsI U COOJIIOAECHUS] HOPM KOJIOTHUECKOI0 IIOBEACHUS B OKpY’KaroIleil cpene;

—OCYILECTBIIAITh TOUCK MH(POPMaIK (PU3NIECKOro coAepKaHus B ceTH VIHTepHET, caMOCTOATENbHO (GOPMYIUPYSI
TIOMCKOBBII 3aMpoc, HAXOAUTH MyTH OMpEeIeNIeHHs] JOCTOBEPHOCTH MOMYyYSHHOW MHPOPMAIK HA OCHOBE MMEIOMINXCS
3HAHUU U TOTIOJTHUTEIbHBIX UCTOYHHUKOB;

—MCIOIb30BaTh MPH BBHINIOTHEHUH YUEOHBIX 3aJjaHUi HayYHO-TIONYJISIPHYIO JIUTEPATYpy (PU3UUECKOTO COJIepKaHus,
CTIpaBOYHBIE MaTepUabl, pecypchl ceTd VHTepHeT; BiIageTh NpuéMaMi KOHCIEKTHPOBaHUs TEKCTa, MpeoOpa3oBaHuUs
WHGOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC IMCbMEHHBIE U YCTHBIE COOOLICHHUS HAa OCHOBE MH()OPMALMU U3 HECKOJIIBKUX UCTOYHUKOB
(usnveckoro conepxanus, MyOIMYHO NPEACTABIATh PE3yJIbTaThl MPOSKTHON MM HCCIIEAOBATEIbCKON AEATEIBHOCTH;
IpU 3TOM IPaMOTHO KCIOJIb30BaTh M3YUEHHBIH MOHATHHHBIN ammapaT M3y4aeMoro paszena (YU3MKW U COINPOBOXKIATb
BBICTYIUICHHUE MTPE3eHTalNEH ¢ y4ETOM 0COOEHHOCTEH ayIMTOPUN CBEPCTHUKOB.

TEMATUYECKOE IIVTIAHUPOBAHMUE.

7 kJacc.
Yacel
Ne Tema 3ansTUSA Koun- Kowntp. | IIpakr. | [Ipoext | S0P, LIOP
BO | pabora | pabora
4acoB
1.Pa3nen Beenenwe. ( 6 gacoB)
UTOo U KaK U3y4aroT bubnuorexa LIOC
(bu3KMKa ¥ ACTPOHOMHSI. https://m.eds00.ru/7f416194
®dusnuecKue BEIMYNHEIL. bubmunorexa LHOC
Enuaunbl Gu3ndeckux https://m.edsoo.ru/7f416194
BEJIMYHWH.
Uzmepenne puznieckux Bubmuorexa [{OC
BEJINYKH. TOYHOCTH https://m.eds00.ru/7f416194
U3MEpPEHUH.
Jlab6. paboma Nel 1
«H3mepenue Onunbl,
obvema u memnepamypol
menay.
Jlab6. paboma Ne2 2
«H3mepenue pazmepos
MANbIX meny.
Jlab6. paboma Ne3
«H3mepenue epemeruy,
CBsi3u MEXKIy bubmmoreka [OC
(huznueckuMu https://m.edso0.ru/7f416194
BennuuHamu. Ou3uka u
TexHuka. dusnka u
OKpY>Karollui MUP
Paznen 2. Mexannueckue siBieHus (37 4acoB)
Mexannyeckoe aBMKEHHE | 1 Bbu6muoreka IJOC
U €r0 BUJIBI. https://m.edso0.ru/7f416194
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OTHOCHTEIBLHOCTD

MEXaHHUYECKOTO
JIBKCHHUSL.

Tpaextopus. [1yTs. Bubnuorexa [IOC
PaBHOMEpHOE IBMKEHHE. https://m.edso00.ru/7f416194
CKOpOCTh PaBHOMEPHOTO bubmmoteka [{OC

NPSMOJIUHEUHOTO
JIBIKCHUS.

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

N3y4yeHnue paBHOMEPHOTO
JIBIDKCHMA Tena. Perenue
3a1ad4.

Jlab. paboma No4
«H3yuenue pagnomeproco
OBUIICEHUSAY.

HepasHomepnoe
nBuxenne. CpeaHss
CKOpOCTB

bubmunoteka LHOC
https://m.edsoo.ru/7f416194

PaBHOycKkOpeHHOE
JIBUDKEHUE. YCKOPEHHE.

Bubnuoreka OC
https://m.edsoo.ru/7f416194

Pemenne 3amau.

Wnepuus. Bubmuorexa [IOC
https://m.eds00.ru/7f416194

Macca. Bubnuoreka IOC
https://m.edso00.ru/7f416194

H3mepenne Macchl. Bubmuorexa [IOC

Jab. paboma Ne5
«H3mepenue maccol mena
HA PbIYAICHBIX BECAX)

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

17/11 | TInOoTHOCTE BELIECTBA. bubmunorexa LHOC
https://m.edso0.ru/7f416194
Jlab. paboma Ne6 bubnuorexa LIOC
«Hzmepenue niomuocmu https://m.edso00.ru/7f416194
sewecmea meepooco
menay.
Koumponvnas paboma bubnuoreka [1OC
Nel «Kunemamuxa. https://m.edsoo.ru/7f416194
IInomnocmo sewecmear
Cuna. bubmmoreka [HOC
https://m.edso00.ru/7f416194
Uzmepenne cUITbL. Bubmuorexa [{OC
MesxtyHapoHas cuctemMa https://m.edso0.ru/7f416194
€JIMHHII.
22/16 | Cnoxenue CHil. Bubmmorexa ITOC
https://m.edso00.ru/7f416194
Cuna ynpyrocru. Bbubmuorexa LIOC
https://m.eds00.ru/7f416194
Cuita TSKECTH bubmunorexa LHOC

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

Pemenue 3amau. 3akon
BCEMHPHOTO TSITOTCHUS.

Bec Tena. HeBecomocTb.

bubmnorexa LHOC
https://m.edso0.ru/7f416194

Jlab6. paboma
Ne7«l padyuposka
ounamomempa u
uMepenue Cuny.
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Pemrenne 3amau.

JlaBneHwue.
KpaTtkoBpemeHHas
KOHTpPOJIbHAs paboTa.

bubmuorexa 1HOC
https://m.edsoo.ru/7f416194

Cuna tpenus. Tpenue B
MIPUPOJIE U TEXHUKE.
IIpoext

bu6muoreka 1OC
https://m.edsoo.ru/7f416194

Jlab. paboma No§

«H3mepenue

Koappuyuenma mpenus

CKOTIIHCEHUSLY.

Mexanndeckas pabora. bubmmoteka [{OC

Penrenue 3amau. https://m.edso0.ru/7f416194
MOIHOCTE. bu6muoreka 1OC

https://m.edsoo0.ru/7f416194

33/27 | Pemienue 3amau.
[TpocTble MEXaHU3MBI. Bubmuorexa [IOC
https://m.eds00.ru/7f416194
35/29 | TIpaBuiio paBHOBECHS bubnmorexa [HOC
pblyara. https://m.edso00.ru/7f416194
Jlab. paboma Ne9
«H3yuenue ycnosus
PAasHOBeCUs puluazay.
[Tpumenenue mpaBuia Bubmuorexa [IOC
PaBHOBECHS pblyara K https://m.eds00.ru/7f416194
Omoky. «3010T0e
NPaBUIIO» MEXaHUKH.
Koaddunment nonesHoro Bubmuorexa [{OC
IEUCTBUA. https://m.edsoo.ru/7f416194
Jlab. paboma Nel(
«Hsmepenue KII/] npu
nooveme mena no
HAKAOHHOU NIOCKOCHUY.
40/34 | Dueprus. bubnunoreka [1OC
https://m.edso0.ru/7f416194
Kunernueckas u bubmotexa [HOC
HOTEHIMAJIbHASI SHEPT U, https://m.edso0.ru/7f416194
3aKOH COXpaHEHUs Bubmuorexa [{OC
JHEPrHH B MEXaHHKE. https://m.eds00.ru/7f416194
43/37 | Konmponvhas paboma

Ne2 «Cuna. Paboma.
Onepausay

aznen 3. 3ByKOBbIE

siBJIeHUS (6 9acoB)

KonebarensHoe bubmnorexa LJOC

JIBHKCHHE. https://m.eds00.ru/7f416194

3Byk. McTounuku 3ByKa. Bbubnmuorexa LIOC
https://m.edso00.ru/7f416194

BonHoBoe gBIKEHHE. bubmunorexa LHOC

JlmrHA BOJTHBI. https://m.edso0.ru/7f416194

3BYKOBBIE BOJIHBI. Bbubmuorexa LIOC

Pacnpocrpanenue 3ByKa.
CKOpOCTh 3BYKa.

https://m.edsoo0.ru/7f416194

I'pomKoCTE U BBICOTA
3ByKa. OTpakeHHUE 3BYKa.

Bbu6muoreka IJOC
https://m.edso0.ru/7f416194

TloBrOpeHue u
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0000IIIEHNE TEMBL.

TIpoext
Paznen 4. CetoBble siBneHus (17 9acoB)

HcTounuku cBera. bu6nmoreka OC

https://m.edso00.ru/7f416194
[Ipssmonunelinoe 1 Bubnuorexa [{OC
pacIpocTpaHeHne CBETA. https://m.edso0.ru/7f416194
Jlab. paboma
Nell«Habmooenue
NPAMOTUHENHO20
pacnpocmpanerus
ceemay.
CBeToBbIE MMYYOK U Bubnuorexa [IOC
CBETOBBIC JIYH. https://m.eds00.ru/7f416194
OO6pa3zoBanHue TCHA U
TOJTYTEHHU.
OtpaxkeHue cBera. 1 Bubmuorexa [IOC
Jlab. paboma https://m.eds00.ru/7f416194
No[2«H3yuenue agnenus
OMpadiceH s caemay
N300paxeHue mpeaMera B Bubmuorexa [HOC
ITOCKOM 3€pKaJie https://m.eds00.ru/7f416194
IToBTOpEHUE MaTepuana.
PewreHue 3anau.
[Mpenomnenwue ceera. 1 Bubmuorexa [IOC
Jlab. paboma https://m.edso00.ru/7f416194
Nel3«H3zyuenue aenenus
NpeloMIeHUs CGemay.
ITonnoe BHyTpeHHEE bubnuorexa LIOC
OTpaKEeHHE. https://m.eds00.ru/7f416194
JIun3el, X011 yuei B bubmuorexa LHOC
JIMH32X. https://m.edso0.ru/7f416194
Jlab. paboma 1
Neld«H3yuenue

uU3006padicenust, 0a8aemo2o
JIUHZO0UY.

IToBTOpEHUE MaTepuana
Perttenue 3agay.
IlonroroBKa K UTOrOBOM
KOHTPOJBHOU padoTe.

bubmorexa [HOC
https://m.edsoo.ru/7f416194

IToBTOpEHUE MaTepuana
Pemenne 3agau.
IlonroroBka K UTOrOBOM
KOHTPOJILHOH pabore.

Bu6bnuoreka OC
https://m.edsoo.ru/7f416194

Tlpomedscymounas 1

ammecmayus. 1o0osas

KOHMPONbHAL paboma

®doroanmnapar. Bbubmuorexa LIOC

[IpoekIMoHHBIH anmapar. https://m.edso0.ru/7f416194

I'ma3 xak onTudeckas bubmnorexa LHOC

crcTeMa. https://m.eds00.ru/7f416194

Ouxku. Jlyna. Bbubmuorexa [IOC
https://m.eds00.ru/7f416194

Paznoxxenue 6emoro cBera bubmunorexa 1JOC

B ciekTp. CioxeHue
CHEKTPAJIBHBIX IIBETOB.

https://m.edso0.ru/7f416194
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IlBera Ten.

IloBrOpenue u

00001IeHNe
8 kaace.
Yacel
Ne Tema 3ansaTus Kon- | Kontp. | IIpaxr. | IIpoexr | DOP, LIOP
BO | pabota | pabora
4acoB
Paznen 1. [lepBoHauyabHbBIC CBEJCHHS O CTPOCHUU BellleCTBa (6 4acoB)

1/1 PazBuTune B3riIs110B Ha 1 bubmuoteka LHOC
CTPOEHHE BEIIECTRA. https://m.edso0.ru/7f416194
MonekyJbl.

2/2 JBI>KEHE MOJIEKYIL. 1 Bubnuorexa [{OC
HJuddysus. https://m.edso00.ru/7f416194

3/3 Bsaumopeiictaue 1 Bbu6mmoreka ITOC
MOJIEKYJI. https://m.eds00.ru/7f416194

4/4 CmaunBaHHe. 1 bubaunotexa LHOC
KanuisipHble sSBICHHUSI. https://m.edso00.ru/7f416194

5/5 CtpoeHue ra3os, 1 Bbubmurorexa [{OC
KHUKOCTEH U TBEPBIX https://m.eds00.ru/7f416194
TeJl.

6/6 O06o01eHue u 1

IOBTOPECHUC TCMBEI.

Paznen 2. MexaHnueckne CBOWCTBA Ta30B XXHUIKOCTEH U TBepIbIX Tel (12 gacos)

7/1 JlaBleHue JKUAKOCTEH U 1 Bu6nuoreka HOC
ra3oB. 3akoH [lackas. https://m.edsoo.ru/7f4181ce
8/2 HaBnenue B xxuakoctuu | 1 Bubmmotexa [IOC
rase. https://m.edsoo.ru/7f4181ce
9/3 CooOmaromuecs cocyasl. | 1 Bubmmotexa [IOC
https://m.edsoo.ru/7f4181ce
10/4 | I'mppaBauyeckas 1 Bubnuorexa LHOC
MaIlIMHa., https://m.edsoo.ru/7f4181ce
I'mppaBnuyeckuil mpecc.
11/5 | AtmochepHoe naBnenue. | 1 Bubnmuorexa LJOC
https://m.edsoo.ru/7f4181ce
12/6 | JleHcTBHE MKUAKOCTH U 1 Bbubauoreka 1{OC
rasa Ha Morpy>eHHoOe B https://m.edsoo.ru/7f4181ce
HUX TEJIO.
13/7 | [1naBanue CynoB. 1 Bubnmuorexa [JOC
BoznyxomnaBaHue. https://m.edsoo.ru/7f4181ce
14/8 | Jlab.paboma Nel 1 1
«H3mepenue
BLIMATKUBAIOUELL CUTBLY
15/9 | Jla6.paboma No2 1 1
«H3yuenue ycnosus
NIABAHUSL METL »
16/10 | Koumponvhas paboma 1 1
Nel no meme «Cmpoenue
sewecmaa.

Mexanuueckue ceoticmea
JICUOKOCmEN U 24308.»

17/11 | CtpoeHue TBEPABIX TEIL. 1 bubauoreka 1JOC

Kpucrannuaeckue u https://m.edsoo.ru/7f4181ce
aMmopdHBIe Tena.
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18/12 | dedbopmarims TBEpIbIX 1 1 Bubmuorexa [JOC
ten. Buasl gedopmarun. https://m.edsoo.ru/7f4181ce
CBoiicTBa TBEPIBIX TEI.

IIpoexr.
Paznen 3. TennoBele siBienus (12 yacos).

19/1 | TemnoBoe IBUKEHHE. 1 Bubauoreka 1{OC
Temmnepartypa. https://m.edsoo.ru/7f4181ce

20/2 | BHYTpeHHsIs SHEPTHSL. 1 Bubmmoteka [IOC
CriocoObl U3MEHEHUS https://m.edsoo.ru/7f4181ce
BHYTPEHHEH DHEPTHUH.

21/3 | TemnonpoBOIHOCTE. 1 Bubmuoteka IOC

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

22/4 | KouBekuust. M3nydenune. | 1 Bubnuotexa LHOC

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

23/5 | Konn4ecTBO TEMIOTEI. 1 Bubauoreka 1{OC
VY aenpHas TEIIOEMKOCTh https://m.edsoo.ru/7f4181ce
BEIIIECTRA.

2416 | Jlab.paboma Ne3 1 1
«CpasHenue Konuuecmea
meniomul npu
CMeUuUsarHuu 600bl
PA3HOU MeMnepamypbl. »

25/7 | Peuwrenue 3amay. 1 Bbubmmoreka IIOC

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

26/8 | Jlab.paboma Ne4 1 1
«H3mepenue yoenvrotl
MenioemMKoCmu
sewecmeay

27/9 | YnenpHas Temora 1 Bbubanoreka 1{OC
CTrOpaHusl TOILINBA. https://m.edsoo.ru/7f4181ce

28/10 | TlepBsiii 3aK0H 1 Bubnmoreka [{OC
TEPMONHAMHUKH. https://m.edsoo.ru/7f4181ce

29/11 | Pewrenue 3amay. 1 Bubmmoreka IIOC
O60011eHNE 1 https://m.edsoo.ru/7f4181ce
MIOBTOPCHHE.

30/12 | Koumponavuas paboma 1 1
Ne2 no meme «Tennosvie
SGACHUAY

Paszen 4. VI3MeHeHue arperaTHbIX COCTOSIHU# BerecTBa (6 4acoB)

31/1 | IInaBnenue u 1 Bubmmoreka IIOC
OTBep/IcBaHHE https://m.edsoo.ru/7f4181ce
KPHCTAITHYECKHX
BEIIIECTR.

32/2 | Pemienue 3agau 1 bubauoreka 1{OC

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

33/3 | Ucnapenue n 1 Bubmuoreka [JOC
KOH/ICHCAITHS. https://m.edsoo.ru/7f4181ce

34/4 | Kunenue. Y aenpHas 1 bubauoreka 1IOC
TEIIoTa https://m.edsoo.ru/7f4181ce
mapooOpa3oBaHus.

35/5 | BrnaxxHOCTB BO3/IyXa. 1 Bubmuoreka [JOC
Pemienue 3amau. https://m.edsoo.ru/7f4181ce

36/6 | Konmponvras paboma 1 1

Noe3 no meme «HMszmenenue
azpe2amHvlx COCMOSHULL
seuecmeay
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Paznen 5. TenioBble cBOMCTBA ra3oB, >KUAKOCTEH M TBEPABIX Tel (4 yaca)

37/1 | Ces3p MexIy 1 BubmmoTeka [1OC
rnapaMeTpaMu COCTOSIHHS https://m.edsoo.ru/7f4181ce
rasa. [IpuMeHeHune ra3os.

38/2 | TermmoBoe pacuIupeHue 1 Bubmmotexa LIOC
TBEPABIX TEII U https://m.edsoo.ru/7f4181ce
JKUJIKOCTEH.

39/3 | Ilpunummnsl paboThI 1 1 Bubmuoreka [JOC
TEIIOBBIX ABUraTeNel. https://m.edsoo.ru/7f4181ce
JBurarens BHYTPEHHETO
cropanus. IIpoekr.

40/4 | TlapoBast TypOHHa. 1 Bubanorexa LIOC
IIpoBepounas padoTta 1mo https://m.edsoo.ru/7f4181ce
teMe «TemnoBbie
CBOICTBA Ir'a30B,

JKUIKOCTEH U TBEPABIX
TEID).
Paznen 6. Dnextpuueckue sBieHus (6 9acoB)

41/1 | DnexTpUuecKuil 3apsi. 1 Bubnunorexa LHOC
DNEeKTpHYECKOe https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE.

42/2 | HdemumocThb 1 Bubmmotexa [IOC
3NEKTPUYECKOTO 3apsa. https://m.edsoo.ru/7f4181ce
CrpoeHue aToma.

43/3 | DrexTpu3anus Te. 1 Bubnmoreka LIOC

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

44/4 | Tlonstue 06 1 Bbubmmoreka IIOC
ANEKTPUICCKOM TI0JIE. https://m.edsoo.ru/7f4181ce
JIuHuM HanpsHKEHHOCTH
DIIEKTPUIECKOTO TMOJISI.

45/5 | TIpoBOJHUKH | 1 Bubnmoreka [OC
JIHDIEKTPHKH. https://m.edsoo.ru/7f4181ce

46/6 | TloBTOpeHue U 1 Bubmmoreka IIOC
o0o01eHwe. https://m.edsoo.ru/7f4181ce
IIposepounast pabora mo
TeMe «DIEKTPUICCKUE
SIBJICHUS»

Paznen 7. Dnexrpuueckuii Tok (20 yacoB)

47/1 | DneKTpUYecKuil TOK. 1 Bubnmuorexa LJOC
HcTouHuku https://m.edsoo.ru/7f4181ce
DIIEKTPUYECKOTO TOKA.

48/2 | JleiictBus 1 Bubnuoteka [IOC
JNEKTPUYECKOTO TOKA. https://m.edsoo.ru/7f4181ce

49/3 | DnexTpuyeckas IeMb. 1 bubauoreka 1{OC

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

50/4 | Cuna Toka. Ammepmerp. 1 1 Bubnmuoreka [JOC
Jlab.paboma Ne6 https://m.edsoo.ru/7f4181ce
«Cbopka rn1exmpueckoti
yenu u usmepeHue Cujlbl
moKa Ha pasiuvdHblx
VUACTKAX»

51/5 | DmexTpuyeckoe 1 1 BubmmoTteka [1OC
HanpsbkeHue. BonpTMerp. https://m.edsoo.ru/7f4181ce
Jlab.paboma Ne7

«H&meperme HANPANCEHUS

23



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

HA pAa3JIuU4HbLX YH4ACmMKAxX
3Jl€KmpM’{€CKOIZ yenuy

52/6

DIIEKTPUIECKOE
CONPOTHUBJICHUE. 3aKOH
Owma 7151 y9acTKa [emnu.

Bubanoreka 11OC
https://m.edsoo.ru/7f4181ce

53/7

Jlab.paboma Ne§
«H3mepenue
conpomueneHus
NPOBOOHUKA NPU NOMOWU
801IbMMempa u
amnepmempay

54/8

Pacuer conpoTtuBnenus
MIPOBOTHUKA.

Bbubmmoreka LJOC
https://m.edsoo.ru/7f4181ce

55/9

Pemienue 3anay Ha pacuet
COTIPOTHUBIICHUS
MTPOBOTHHAKA

Bubmmoreka LJOC
https://m.edsoo.ru/7f4181ce

56/10

Peocrartsl.

Jlab.paboma Ne9
«Pecynuposanue cunvi
MoKa 6 yenu ¢ NOMOwbio
peocmamay

Bubmmoreka LJOC
https://m.edsoo.ru/7f4181ce

57/11

IlocnenoBarensHoOE
COC/IMHCHHUS
MIPOBOJTHUKOB
Jlab.paboma Nel()
«H3yuenue
noCie008amenbHO20
coeOuHeHus
NPOBOOHUKO8B. »

Bbubauoreka 1{OC
https://m.edsoo.ru/7f4181ce

58/12

ITapannensHoe
COCIMHEHUSI
MIPOBOJTHUKOB
Jlab.paboma Nel I
«H3yuenue
napannenrbHozo
coeOuHeHuUs
NPOBOOHUKO8. »

Bbubauoreka 1{OC
https://m.edsoo.ru/7f4181ce

59/13

Pemienue 3anay Ha
CMeNIaHHOE COSTMHEHHE
MPOBOJJHUKOB

Bubmnoreka 1{OC
https://m.edsoo.ru/7f4181ce

60/14

IIpomexyTouHas
arrectauus. KontponbHas
pabora.

61/15

Pabora snextpuueckoro
TOKa. MOIITHOCTE
3JIEKTPUIECKOTO TOKA

bubauoreka 1{OC
https://m.edsoo.ru/7f4181ce

62/16

Jlab.paboma Nel2
«H3mepenue pabomol u
MowHOCmU
9NEKMPULECKO20 MOKAY

63/17

3akoH J[>xoynsa-JleHna

bubanoreka 1{OC
https://m.edsoo.ru/7f4181ce

64/18

Peuienue 3anay Ha 3aK0H
Joxoyns-Jlenna

bubauoreka 1IOC
https://m.edsoo.ru/7f4181ce

65/19

[ToBTOpCeHME TEMBI
«DNEKTPUICCKUI TOK»

bubauoreka 1{OC
https://m.edsoo.ru/7f4181ce
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66/20 | Konmponvnas paboma 1
Nod « Dnexmpuueckuii
MOKY.

[ToBTOpEeHuEe 1 2
o0o01eHue.
9 kaace.
Hackel
Ne Tewma 3ansTHA Komn- Kontp. | IIpaxr. | IIpoekr 90P, IOP
Bo | pabora | pabora
JacoB
Pasnen 1. 3akons! mexanukH (31 gac)

1/1 OCHOBHBIC TTOHATHUS 1 Bubnuoreka IOC
mexanuku. Th B kabunere https://m.edsoo.ru/7f41a4a6
¢buzuku

212 PaBHOMEpHOE 1 Bbubmurorexa [{OC
IPSMOJIMHEHHOE JBHKEHHE. https://m.edsoo.ru/7f41a4a6

3/3 Pemenne 3amau 1 bubmnorexa ITOC
«PaBHOMEpHOE https://m.edsoo.ru/7f41a4a6
NPSMOJTMHEHHOE JIBUKCHUEY.

4/4 OTHOCHTEIIBHOCTh 1 Bubnuoreka OC
MEXAHUYECKOTO JBIKCHUS. https://m.edsoo.ru/7f41a4a6

5/5 CKOpOCTb Tena mpu 1 bubnuoreka ITOC
HEPaBHOMEPHOM JIBHIKCHUH. https://m.edsoo.ru/7f41a4a6
Yckopenue.

PaBHOyCKOpEHHOE
NPSIMOJIMHEHHOE JIBUKEHUE.

6/6 I'pacdmueckoe 1 bubnuorexa LIOC
Hpe/ICTaBICHHE https://m.edsoo.ru/7f41a4a6
MEXAHHYECKOTO IBUKEHHS.

717 Pemenue 3amau 1 Bubnuoreka IOC
«PaBHOYCKOpEHHOE https://m.edsoo.ru/7f41a4a6
IIPSIMOJINHEHHOE JIBUYKCHHE»

8/8 Iepemernenve Ipu 1 bubmuoreka ITOC
PaBHOYCKOPEHHOM https://m.edsoo.ru/7f41a4a6
NPSIMOJUHEHHOM JIBUKCHUH

9/9 Perrenne 3amau 1
«ITepemerenue npu
PaBHOYCKOPEHHOM
TPSIMOJTHHEHHOM JIBHYKEHHUID

10/10 | Jla6.paboma Nel 1 1
«Hccnedosanue
PABHOYCKOPEHHO20
OBUIICEHUSLY

11/11 | CBoGonHOE IaieHuE. 1 bubmunorexa LHOC

https://m.edsoo.ru/7f41a4a6

12/12 | Pemenwue 3amnay «CBoboanoe | 1
TaIeHAe».

13/13 | KunemaTtuueckue ypaBHeHus | 1 bubnunoreka [1OC

U JBUKEHUE TOUYKHU IO
OKPY>KHOCTH

https://m.edsoo.ru/7f41a4a6
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14/14 | Kunemarnueckue ypaBHeHus | 1 Bubnuorexa [IOC
W IBUKCHUE TOYKH TI0 https://m.edsoo.ru/7f41a4a6
OKPY)KHOCTH
15/15 | Pemenue 3amgaq 1
«PaBHOMEpPHOE U
PaBHOYCKOpPEHHOE
NPSIMOJIMHEHHOE JIBIKCHHE,
CcBOOOHOE MaJICHHE,
JIBIDKEHHE TI0 OKPYKHOCTID)
16/16 | Koumpononas paboma Nel 1
«Mexanuueckoe dsudiceHuey
17/17 | IlepBsiit 3akon HploToHA. 1 Bubnuorexa [IOC
https://m.edsoo.ru/7f41a4a6
18/18 | B3zaumoneiicTeue tea. Macca | 1 bubmuorexa 1HOC
U cuiia. Bropoii 3akoH https://m.edsoo.ru/7f41a4a6
HeroTona.
19/19 | Tpetuii 3akon HproToHa 1 Bbubmurorexa [{OC
https://m.edsoo.ru/7f41a4a6
20/20 | [IBmxeHUE UCKYCCTBEHHBIX 1 Bubmuorexa [IOC
CITyTHHUKOB 3eMJIH. https://m.edsoo.ru/7f41a4a6
21/21 | HeBecomocTh u meperpysku. | 1 bubnmorexa [HOC
https://m.edsoo.ru/7f41a4a6
22/22 | JIBv>KeHuE MO JeiCTBHEM 1 bubauoteka LHOC
HECKOJIbKHX cuil. [TpoekT. https://m.edsoo.ru/7f41a4a6
23/23 | Pemrenue 3aqay « OCHOBBI 1
MEXaHUKU. 3aKOHBI
Hsrotona»
24/24 | Konmponvnas paboma Ne2 1
«3axonvl Horomonay
25/25 | Ummynbe Tena. 3aKoH 1 bubmuoreka [{OC
COXpaHEHHsI MMITYJIbCA. https://m.edsoo.ru/7f41a4a6
PeakTUBHOE JBMKEHMHE.
26/26 | Pemenue 3amay «Mimyiibe 1
Tena. 3aKOH COXPaHEHUs
uMIysbca. PeaktuBHoe
JIBIDKCHHUEY.
27/27 | Mexanndeckas paborta u 1 bubnuorexa LIOC
MOIIHOCTb. Pemenue 3aau. https://m.edsoo.ru/7f41a4a6
28/28 | PaboTa 1 moTeHIHAILHAS 1 bubmunorexa LHOC
sueprus. Pabora u https://m.edsoo.ru/7f41a4a6
KUHETHYECKasi SHEPTHsl.
29/29 | 3akoH coxpaHeHHs 1 bubmunoreka [{OC
MEXaHUYECKOU YHEPTHH. https://m.edsoo.ru/7f41a4a6
30/30 | Pemrenne 3agay «3aKoH 1
COXpaHEHHUs] MEX. DHEPTUIY.
31/31 | Kommponvuas paboma Ne3 1
«3akomnvl coxpanenusiy
Paznen 2. Mexanndeckue KojeOaHus ¥ BOJIHBI (8 4acoB)
32/1 | MaTtematnyecKuii u 1 bubmuorexa LHOC
NPY>KUHHBIA MasiTHUKH. https://m.edsoo.ru/7f41a4a6
33/2 | Ilepuon konebanmit 1 Bbubmuorexa LIOC
MaTeMaTHYeCKOro U https://m.edsoo.ru/7f41a4a6
HPYXHUHHOTO MAasiTHUKOB
34/3 | Jlab. paboma Ne2 «Hzyuenue | 1

Kxonebarnuil
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mamemamuieckoeco u
NPYIHCUHHO2O0 MAANMHUKOB).

35/4

Jlab. paboma Ne3
«Hzmeperue yckopenus
c60600H020 nadeHUs ¢
NOMOUBIO
MAMemMamuyecKo2o
MASIMHUKAY.

36/5

Brinyxaennsie kojaeOaHus.
Pe3onanc.

bu6nmoreka HOC
https://m.edsoo.ru/7f41a4a6

37/6

MexaHnn4deckre BOJIHBI.
CBoliCTBa MEXaHUYCCKUX
BOJIH.

bu6muoreka 1IOC
https://m.edsoo.ru/7f41a4a6

38/7

Pemenne 3amau «CBoiicTBa
MEXAHUYECKUX BOJIHY.

39/8

Koumponvuas paboma Ne4
«Mexanuueckue konebanus u
BOJIHbLY.

Pasgen 3.

DIIEeKTpO

MarHuTHbIC sBJIcHHS (20 4acoB)

40/1

HOCTOSIHHBIG MAarHuThI.
MaruutHoe noJe.

1

bubnunotexa LHOC
https://m.edsoo.ru/7f41a4a6

41/2

Jab. paboma Ne4 « U3zyuenue
MA2HUMHO20 NONIA
NOCMOAHHBIX MACHUMOB

1

42/3

MaruutHoe nose 3eMiIn.

Bubnuoreka IOC
https://m.edsoo.ru/7f41a4a6

43/4

MarnutHoe 11051€
AIEKTPUUECKOr0 TOKA.

bubauoteka LHOC
https://m.edsoo.ru/7f41a4ab

44/5

IIpuMeHeHHE MarHUTOB.
Jlab. paboma Ne5 «Coopxa
INEKMPOMASHUMA U €20
ucnvimanuey

45/6

JleificTBMe MarHUTHOT'O ITOJIS
Ha IIPOBOJTHUK C TOKOM.

bubmoteka [HOC
https://m.edsoo.ru/7f41a4a6

46/7

Jlab. paboma Neb«HU3zyuenue
0eticmaust MAZHUMHO20 NOJis
HA NPOBOOHUK C MOKOMY

47/8

DneKkTpoaBUTaTeNb. Jlab.
paboma Ne7 «Uzyuenue
pabomul 31eKmMpoosuamens
HNOCMOAHHO20 MOKAY

48/9

SIBiEeHUE 3JEKTPOMArHUTHOM
WHAYKLUY.

bubmunorexa LHOC
https://m.edsoo.ru/7f41a4a6

49/10

MaruuTHBIN TOTOK.

Bu6nuoreka OC
https://m.edsoo.ru/7f41a4a6

50/11

Hanpasnenue
WHIYKIIMOHHOTO TOKA.
IIpaBuno Jlenna.

bubmunorexa LHOC
https://m.edsoo.ru/7f41a4a6

51/12

Pemenwne 3amaq
«MarauTHbBIN TOTOK.
Hampasnenue
UHIYKIMOHHOTO TOKa»

bubmunorexa LHOC
https://m.edsoo.ru/7f41a4a6

52/13

Jlab.pabomaNo8 « H3zyuenue
A6NeHUST IIEKMPOMACHUMHOT
UHOYKYUUY.

53/14

CaMouHayKIus.

Bbu6muoreka IJOC
https://m.edsoo.ru/7f41a4a6
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54/15 | TlepemeHHbII 1 Bubnuorexa LIOC
DIIEKTPUUYECKHI TOK. https://m.edsoo.ru/7f41a4a6
55/16 | Tpauchopmarop. 1 bubmuoreka ITOC
https://m.edsoo.ru/7f41a4a6
56/17 | Pemienue 3amau 1
«ITepeMeHHbIN
3NEKTPUYECKUN TOK.
TpancdopmaTopy.
57/18 | Ilepenaua snekrposneprumn. | 1 Bubnuorexa [IOC
IIpoexr. https://m.edsoo.ru/7f41a4a6
58/19 | Pemienue 3amau 1
«DNEKTPOMArHUTHBIC
SIBTICHUSD)
59/20 | Konmponvnas paboma Ne5 1 1
«DnexmpomacHummubvle
SA6NIeHUSY
Paznen 4. DnekrpoMarantHbie KoneOanus 1 BoiHBI (10 gacoB)
60/1 | Konmencarop. 1 Bbubmurorexa [{OC
https://m.edsoo.ru/7f41a4a6
61/2 | KonebaTenabHbIi KOHTYP. 1 Bubmuorexa [IOC
https://m.edsoo.ru/7f41a4a6
62/3 | BoIHYy)K/ICHHBIC 1 Bu6nuoreka IOC
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
KoJIeOaHMsl.
63/4 | DnekTpomMarHuTHBIC BOMHBL | 1 bubmmorexa [HOC
https://m.edsoo.ru/7f41a4a6
64/5 | Hcnons3oBanue 1 bubmnorexa ITOC
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41a4a6
JUTS Tiepeiavun HHQopMaIuu.
65/6 | CaoiicTBa 1 bubmmoreka [HOC
9JIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/7f41a4a6
66/7 | DnexTpoMaruuTHas npupoga | 1 bubnunoreka [1OC
CBETA. https://m.edsoo.ru/7f41a4a6
67/8 | Illkayna 3;1€eKTpOMarHUTHBIX 1 bubnuorexa LIOC
BOJIH. https://m.edsoo.ru/7f41a4a6
68/9 | Pemienue 3amau 1
«ONEKTPOMATHUTHBIC
KOJICOAHUS U BOJIHBIY.
69/10 | Konmponvnas paboma No6 1 1
«DnexmpomazHummubvle
KOJIeOaHUSL U GOJIHBLY.
Paznen 5. DnemenTs! kBanTOBOH (u3nku (16 yacos)
70/1 | sIBnenue dpororddekra. 1 bubmorexa [{OC
https://m.edsoo.ru/7f41a4a6
71/2 | Crpoenue aToma. 1 Bbubmuorexa LIOC
https://m.edsoo.ru/7f41a4a6
72/3 | CriekTpsl HCITYCKaHUS U 1 bubmorexa [IOC
[TOTJIOLLIEHUS. https://m.edsoo.ru/7f41a4a6
73/4 | PagmoakTUBHOCTD. 1 Bu6nuoreka OC
https://m.edsoo.ru/7f41a4a6
74/5 | CoctaB aTOMHOTO si/1pa. 1 bubmoreka [IOC
https://m.edsoo.ru/7f41a4a6
75/6 | PagnoakTuBHBIE 1 Bu6nuoreka OC
npesparienus. [lepros https://m.edsoo.ru/7f41a4a6
noJjypacnasa.
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7617

Pemenne 3anau «CtpoeHue
aToMa M aTOMHOTO Spa.
Tlepuon noxypacnanay.

77/8 | Koumponvnas paboma Ne7 1 Bubnuorexa [IOC
«Cmpoenue amoma u https://m.edsoo.ru/7f41a4a6
AMOMHO20 S0PaAy.

S nepHoe B3auMOIeHCTBUE.

78/9 | SlnepHble peakimu. Bubnuorexa [IOC

https://m.edsoo.ru/7f41a4a6

79/10 | dedext macc. Bubmmoreka ITOC
DHEPreTUYeCKUil BHIXO https://m.edsoo.ru/7f41a4a6
SIICPHBIX PEAKITHI.

80/11 | Pemenne 3amau «Saepusie bubanoreka IIOC
peaxnn. DHepreTHIeCKuit https://m.edsoo.ru/7f41a4a6
BBIXOJ SIICPHBIX PEAKIIUI.

81/12 | [lenenue simep ypaHa. bubmunorexa [{OC
IlenHast peakiys. https://m.edsoo.ru/7f41a4a6

82/13 | Snmepublit peakTop. Bbubmuroreka [{OC

https://m.edsoo.ru/7f41a4a6

83/14 | TepMosiaepHBIE PEAKIIHH. bubnunoreka [OC
Buonoruveckoe aeiicTBue https://m.edsoo.ru/7f41a4a6
PaanOaKTUBHBIX U3IYICHUI
1 MX IPUMEHCHHE.

84/15 | DnemeHTapHBIC YaCTHIIBL. bubnmorexa [HOC

https://m.edsoo.ru/7f41a4a6

85/16 | IIpomescymounas 1
ammecmayust. Konmponvhas
paboma Ne§ «Dnemernmot
K6AHMOBOU (DUUKUY.

Paznen 6. Beenennas (12 yacoB)

86/1 | Crpoenrie U MacITaObI bubnunoreka [1OC
BceseHHOi. https://m.edsoo.ru/7f41a4a6

87/2 | Pa3BuTHe npeacTaBICHUN O Bu6bnuoreka IIOC
CHCTEME MHUpa. https://m.edsoo.ru/7f41a4a6

88/3 | Cucrema 3ems-JlyHa. bubmuoreka ITOC

https://m.edsoo.ru/7f41a4a6

89/4 | ®usmueckas npupoaa bubnuorexa LIOC
IUTAHETHI 3eMJIs U ee https://m.edsoo.ru/7f41a4a6
€CTECTBEHHOT'O CITyTHHUKA
JlyHsbL

90/5 | Jlab.pabomaNe9 1
«Onpeoenenue pasmepos
JIYHHBIX KDAMEPOB ).

91/6 | IlnaHeTHI 3MHOM TPYIIIIBL. Bbubmuorexa [IOC
IInaHeThI-rUraHThL. https://m.edsoo.ru/7f41a4a6

92/7 | Jlab.pabomaNel0 1
«Onpedenenue vicomwl U
cKopocmu 8blOPOCOs
seuecmaa u3 8YIKaHa Ha
cnymuuxe FOnumepa Hoy.

93/8 | Maunsle Tena CoaHeuHOM Bu6nuoreka OC
CHCTEMBIL https://m.edsoo.ru/7f41a4a6

94/9 | Conneunas cucrema — bubmunorexa LHOC
KOMIUIEKC TeJI, HUMEIOIINX https://m.edsoo.ru/7f41a4a6
o011ee MPOUCXOKACHHUE.

95/10 | Mcnonp3oBaHue pe3yabTaToB Bubnuorexa LIOC

KOCMHYECKHX MCCIICIOBAaHUN

https://m.edsoo.ru/7f41a4a6
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B HayKe, TEXHUKE U
HapOJHOM XO3SIUCTBE.

96/11 | Pemenue 3amau
«Bcenennasy»

97/12 | Konmponwvnas pabota
«Bcenenunasy

98- Hrorosoe 3amsrue

99
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