MYHUIHUITAJIBHOE BIO/JKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXJIEHUE
IIVTABEHCKAS CPEJHAA OBIIEOBPA3OBATEJIBHAS IIKOJIA

AHHOTauMs K padoueii nporpamme
y4eOHoro npeamera «®@usnka» s 7-9 kjiaccon

Pabouas mporpamma ydueOHOTO TIpenmeTa «DPusnka» 00s3aTeN HON MpeAMETHOW o0iacTn «Du3uKay sSBISeTCA
4acThl0 OCHOBHOW 00pa3oBaTeNbHON MpOorpaMMbl OCHOBHOTO obiero oopazosanus (OOII OOO) MBOY IlnaBenckoii
COLl, pazpabotana B coorBeTcTBUU ¢ MyHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHON padoyeil MPOrpaMMBI MO
¢u3uke u peanmmsyercs 3 roxa ¢ 7 mo 9 kiacc.

Pabouas mporpamma paspaboraHa yuuTesneM (QHU3MKM IIKOJIBI C HCHONb30BaHHEeM «KoHCTpykTOpa padounx
nporpamMm» caiita «Eannoe conepxxanue ooiiero o0pa3oBaHusa» B cOOTBETCTBUM ¢ [lonoxeHnem o pabouux nmporpammax
W OmpezenseT OpraHu3aluio 00pa3oBaTeNbHON NEATETBHOCTH YUMTENs B IIKoje Mo mpeamery «Pusuka». Pabouas
mporpaMMa COJIEPKHUT CIEAYIOIIUE CTPYKTYPHBIE 3JIEMEHTHI:

-[IOSICHUTEIIBHYIO 3aIHCKY;

-LIeJIM U3y4YeHUs yueOHoro npenmera «Du3nKay;

-coliepxaHue yueOHoro npeamera «Duznkay;

-IJIAaHUPYEMBIC PE3YJIbTaThbl (HI/I‘IHOCTHBIC, METalpPpCIMETHBIC 1 HpCI[MeTHBIC);

-TeMaTh4ecKoe MIaHupoBaHue, cHOpMUPOBaHHOE C YIETOM paboyei MporpaMMbl BOCIIUTAHHS U BO3MOKHOCTBIO
ucnonb3oBanus IOP/LIOP.

Pabouas mporpamma o0cyxkneHa Ha 3acefaHuu LIIMO yuutenedl ecTeCTBEHHO-MAaTEMaTHYECKUX IPEIMETOB
IIKOJIBI, TIPUHSTA PEIIeHHEM IeJarorndeckoro cosera (mpotokon Ne7 ot 29.08.2023r.), yTBepkKIeHa MPHKA30M IO
MBOY Ilnasenckoit COLL Ne70 ot 31.08.2023r. B kauecTBe uactu conepxkanus OOII OO0

Ha ocHoBe nmanHoii mporpamMmel yuwrteneM paspabareiBaetcst KTII B coorBerctBum c¢ IlomoxkeHumem o
KaJIeHOapHO-TEMaTUYECKOM IUIAaHUPOBAaHMM MO YueOHOMY mpenmery, Kypcy, moxnymtro. KTII paccmarpuBaercst Ha
3acenannu [IIMO u cornacyercs ¢ 3amecturenieM mo YBP.

Bbinmucka
U3 OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHuUs

PABOYAS ITPOTPAMMA
y4eOHOoro npeamera «@u3nkKa»
I o0ydarmuxes 7 - 9 Kiaccos
(0a3oBbIii YPOBEHbD)

CpoOK peasm3anuu 3 roaa

MHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢u3Mke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBJICHA HAa OCHOBE IOJOXECHUH W
TpeOOBaHUI K pe3yibTaTaM OCBOSHUS Ha 0A30BOM YPOBHE OCHOBHON 00Opa30BaTENLHOW MPOTPAMMEI, TIPEJCTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétom deaepaibHON paboueit mporpamMmbl BocriuTaHus ¥ KoHieniuu npenojaBatusi y4e0HOro
npeamera «Pu3nKay.

ConmepxaHue mporpaMMbl MO (HM3WKE HAMpaBleHO Ha (OPMHUPOBAHWE ECTECTBEHHO-HAYYHOH T'PaMOTHOCTH
00y4aroMXCcs U OpraHU3alMi0 U3y4YeHus QUMUK Ha JIEATEIbHOCTHON OCHOBE. B mporpamme mo (u3MKe yUHTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpemMera B peanusamuu TpedoBanuiit ®I'OC OOO K MmIaHUPYEMBIM JUYHOCTHBIM U
METaNnpeIMETHBIM Pe3yiIbTaTaM OOYYEHHUs, a TAKKE MEKIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB
Ha YpOBHE OCHOBHOT'0 00IIero o0pa3zoBaHusl.

[Iporpamma 1o Gu3MKe yCTaHABIMBACT paclpeeiecHne yIeOHOTO MaTepHuaia mo rogaM o0ydeHus (1o Kiaccam),
mpenjaraeT NPUMEPHYIO TIIOCJIEOBATEIbHOCTh H3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTUSA TIPEAMETHOTO
coJiep>KaHusl ¥ y4€Te BO3PACTHBIX 0COOEHHOCTEH 00Y4atOLIIXCsl.



[IporpamMa 1o ¢u3uke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOJUYECKON TOMOIIM YYUTEIIO B CO3JaHUN pabovei
MPOTPaMMBI IO y4eOHOMY TIPEAMETY.

du3mKa SBIIETCA CUCTEMOOOPA3YIONINM ISl €CTECTBEHHO-HAYYHBIX YIEOHBIX TIPEMETOB, TIOCKOJIBKY (PU3NIECKHE
3aKOHBI JIC)KaT B OCHOBE IIPOLECCOB M SBJCHHUM, H3y4aeMbIX XUMHUECH, OHOJOrHel, acTpoHOMHUEH u (pu3HUeCKOi
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, NPEIOCTaBIseT HauOoyiee sICHbIE OOpa3Lbl
MPUMEHEHHUS] HAyYHOTO METOo/ja MO3HAHUS, TO €CTh CIIO0C00a MOJTY4YEHHs JOCTOBEPHBIX 3HAHUH O MHUpE.

OpHa 13 r1aBHBIX 33/1a4 (U3NIECKOT0 00pa30BaHUS B CTPYKTYpe 00IIero o0pa3oBaHusl COCTOUT B (JOPMHUPOBAHHIH
€CTECTBEHHO-HAYYHO! TPAMOTHOCTH M MHTEpEca K HayKe y 00yJaromuxcsl.

Uzyuenne ¢usukun ©Ha 0a30BOM ypOBHE MpEAIoNaraeT OBJIAACHUE CIEAYIOIIMMH KOMIIETCHTHOCTSIMH,
XapaKTepU3YIOIUMHI €CTECTBEHHO-HAYIHYIO TPAMOTHOCTb!

®  HAYYHOOOBSCHSTHSIBICHUS;
®  OIIGHWBATH M IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIETOBAHUS;
®  UHTEPHPETUPOBATH NAHHBIC U MCIIOJIb30BaTh HAYYHBIE JOKA3aTebCTBA JIJIS IIOTYIeHUS BHIBOJIOB.

Henn m3ydyenns (GU3MKM Ha YpOBHE OCHOBHOTO OOIIETro 0O0pa3oBaHUs olpeneneHbl B KoHIENMNY mpenoiaBaHus
yueOHoro mpenmera «Pusuka» B 0Opa3oBaTenbHBIX opraHuzanusax Poccuiickoit denepannu, peaqu3yommx OCHOBHBIC
o0meobpazoBaTenbHBIE MIPOTPaMMBL, yTBepXKIEHHOU pemeHneM Kosurermm MuHuCTepcTBa mpocBemeHus: Poccuiickoit
Oenepannu (mpoTokoit ot 3 gekadbps 2019 r. Ne [IK-4BH).

emnu3yyeHuss (PU3NKH:

e mpuoOpeTeHHWe HHTepeca W CTpeMiieHHs OOydarolmuxcs K HAyYHOMY H3YYCHHUIO TIPUPOIBI, Pa3BUTHE HX
HUHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI71;

® pa3BUTHE MPEACTABICHHH O HAy9YHOM METOJE IMO3HaHWS W (POPMHPOBAHWE HCCIEIAOBATEIHCKOTO OTHOIICHUS K
OKPY>KafOIIUM SIBICHUSM;

e (opMHUpOBaHHWE HAYYHOIO MHUPOBO33PCHUS Kak pe3yjbTaTa M3y4YCHHS OCHOB CTPOCHHUS MaTEepHU H
(dyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (QopMupoBaHHE TIPEACTABICHUN O pOJU (GU3KUKH AT Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;

® pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax Oyayuield npodeccuOHATBLHONW JEATSIIBHOCTH, CBSI3aHHOH C
(U3UKOI, TOATOTOBKA K AalbHEHIIEMY OOYYEHHUIO B 5TOM HaIlPaBJICHUH.

JlocTmkeHre STUX Iemneil mporpamMmbl 1Mo (PU3WKe Ha YPOBHE OCHOBHOTO O0IIEro odpazoBaHUS 0OecriedunBaeTCs
pElIeHreM CIeAYIONINX 3a1a4:

e mpuoOpeTeHHWe 3HAHWKH O MAWCKPETHOM CTPOCHHWM BEIIECTBA, O MEXAaHMUYECKHX, TEIUIOBBIX, 3JICKTPHUCCKUX,
MAarduTHBIX 1 KBAHTOBBIX SBJICHUAX,

e TpuoOpeTeHHe YMEHUH OMUCHIBATH M OOBACHATH (PU3NIECKUE SIBICHIS C UCTIOIH30BAHUEM TIOTYUCHHBIX 3HAHUH;

® OCBOEHHE METOJIOB PEIICHHUS MMPOCTEHINNX PACYETHBIX 3a/1a4 C UCTIOJIh30BaHHEM (PH3UYECKUX MOJIENEH, TBOPUECKIX
Y IPaKTUKO-OPHEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHWH HaONIONaTh TPUPOAHBIC SBICHHUS U BBITIONHATH ONBITHL, JIADOpaTOpHBIE pabOTHl U
AKCIIEPUMEHTAIBHBIE UCCIIEIOBAHNUS C HCIIOIb30BaHUEM H3MEPUTENBHBIX IPUOOPOB;

e ocBoeHHe NpUEMOB paboThl ¢ MHopMalmel Gu3ndeckoro coaepkaHus, BKIOYas WHOOPMAIMIO O COBPEMEHHBIX
JOCTIKEHUSIX (PU3MKH, aHAITU3 U KPUTUIECKOE OIICHUBaHWE HH(OpMAIINY;

® 3HaKOMCTBO cO cdepamu mnpodeccCHoHaTbLHON JAESITEIBHOCTH, CBS3aHHBIMH C (U3MKOW, W COBPEMEHHBIMU
TCXHOJIOTUAMH, OCHOBAHHBIMHU HA JOCTHXKCHUAX (1)1/131/1qu1<0171 HayKH.

Ha uzyuenne ¢usuxu (0a30BbIN ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHHs OTBOIUTCS 238 Jacos: B 7
Kiacce — 68 JacoB (2 gaca B Hemeno), B 8§ kiacce — 68 dacoB (2 waca B Heaenmo), B 9 xiacce — 102 gaca (3 gaca B
HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o Gu3nKe nepedeHb J1a00paTOPHBIX pabOT M OMBITOB HOCUT PEKOMEHIATEIHHBIN XapakTep,
YUHTENb JeNlaeT BBHIOOP MpPOBEIeHHs J1a00paTOpPHBIX pPadOT W OMBITOB C YYETOM HHIWBUAYAIBHBIX OCOOCHHOCTEH
00yYaroIuXxcs, CIIUCKa dKCIIEPUMEHTAIBHBIX 3a8JIJaHHH, TIpeJlaraeéMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa
1o ¢u3muKe.

COAEPXAHHUE YYEBHOTI'O IPEJIMETA

7 KJIACC

Paznen 1. ®u3nka u eé posib B MO3HAHMHU OKPY:KAIOIIEro MUPa.

®uzuka — Hayka o npupojsie. SBrneHus npuponbl. DU3MUECKUE ABJIEHUS: MEXAHUYECKHUE, TEIJIOBBIE,
3JIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeauunHbl. V3Mepenne (usmueckux BeauunH. dusuueckue npuOopsl. [TorpemHocTs U3MEpeHUH.
MexnyHapoaHasi cucTemMa eIMHUIL.

Kak ¢u3uka um npyrue ecTeCTBEHHbIE HAyKHM HW3Y4YalOT MPUPONY. ECTECTBEHHO-HAy4YHBIH METON ITO3HAHUS:
HaOII0/IeHUE, TTOCTAHOBKA HAYYHOT'O BOIMPOCA, BHIIIBIKEHHE THIIOTE3, IKCIIEPUMEHT I10 MPOBEPKE THIOTE3, 0OBSICHEHUE
HabmronaemMoro sipneHus. OnrucannepU3NIECKUXSIBICHUH ¢ TTOMOIIBIOMO/IEIEH.

Jlemoncmpayuu.



1. Mexanudeckue, TEIJIOBbIE, AIEKTPHUECKHE, MATHUTHEIE, CBETOBBIE SIBICHUSI.

dusndeckre TpUOOPHI U MPOIIECYPa MPSMBIX H3MEPEHUH aHAIOTOBBIM U ITU(PPOBBIM MTPHOOPOM.
Jlabopamopnuviepabomul u onvimol.

Omnpenenenue 1eHbI JICIICHAS KAl K3MEPUTEIBHOTO TIPUOopa.

N3mepennepaccTosHMiA.

Nzmepenne 00bEMa KUIAKOCTH U TBEPIOTO Tea.

Omnpenenennepa3MepoOBMaIIBIXTET.

N3mepenue TeMepaTypsl PU TOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATyPHI.

[IpoBenenue ucciaenoBaHus MO MPOBEPKE THIIOTE3BI: AATBHOCTh IMOJIETA IIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TEM

0oJpIIre, 9eM O0oIIbIIe BRICOTA MyCKa.

Paznen 2. [lepBoHayajibHbIe CBeIeHHS 0 CTPOEHUH BellleCTBA.

CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, JOKa3bIBaIOIINE TUCKPETHOE CTPOSHUE BEIIECTRA.

JBmwkenne dactun BemecTBa. CBS3b CKOPOCTH IIBIKCHHS YaCTHUI] C TEMIIEpPaTypoil. bpoyHOBCKoe MBMKEHHE,
muddysus. B3anmoseiicTBre 4acTUI] BeEeCTBa: MPUTSDKEHNE U OTTAIKHBAHUE.

ArperaTHbIe COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTAJUINYECKUX ) Tesl. B3auMocBs3b
MEXJIy CBOMCTBAMH BEIICCTB B Pa3HBIX arperaTHbIX COCTOSIHUSX M MX aTOMHO-MOJICKYJISIpHBIM cTpoeHreM. OCcoOEHHOCTH
arperaTHbBIX COCTOSIHUH BOJIBL.

Hemoncmpavyuu.

1. HabmonenneOpoyHOBCKOTOIBUKEHUSI.
2. Habmonennenuddys3um.
3. Habmonenne sBneHwid, OOBSICHIIOIMNXCS MPUTDKEHNEM WITH OTTaJIKWBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuviepabomul u onvimol.

Orenka nruaMeTpa aToMa METOJIOM PAIOB (C HCIoNb30BaHueM (hoTorpaduii).
OMNBITH 11O HAOIIOIEHUIO TETJIOBOTO PACIIMPEHHS T'a30B.
3. OmbITh 0 OOHAPYKEHUIO ACHCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSKEHHS.

Paznen 3. /[Bu:keHue u B3auMo/ieiicTBHE TeJl.

Mexanuueckoe IBHKEHUE. PaBHOMepHOe W HepaBHOMepHoe nBmkeHHe. CkopocTb. CpelnHsAss CKOpPOCTbh IpHU
HEPaBHOMEPHOM JIBHKEHHH. PacdéT myTH 1 BpeMeHH JBUKCHU.

SIBnenue HHCpUHH. 3aKkoH HHEpUHH. BSaHMOILCﬁCTBI/Ie TCJI KaK INpHUYWHA U3MCHCHUSA CKOPOCTU IBUIKCHUA TECII.
Macca xak Mepa nHepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBA3b MIIOTHOCTH C KOJTHYECTBOM MOJICKYII B €TUHHUIIE 00bEMA
BEIIeCTBA.

Cuna Kak XapakTepUCTHKa B3auMoJieHcTBHs Tea. Cuia yrnpyrocTd u 3akoH I'yka. M3amepenune cuiibl ¢ OMOIIBIO
TUHAMOMETpa. SIBIeHUE TATOTeHHS M cwia TshkecTH. Chia TSKECTH Ha Jpyrux Iutanerax. Bec Tema. HeBecomocTs.
CnoxkeHue Cuil, HampaBJICHHbIX IO ONHOHM mnpsiMoil. PaBHopeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U
TpeHue mokosi. TpeHue B Iprupoie U TEXHUKE.

Hemoncmpayuu.

HabmoiennemMexaHNuecKoroIBIDKEHUATENA.
N3mepeHneckopoCcTUIPSIMOIMHEHOTO/TBMYKECHUS.
Hab6mronennessBneHUSHHE PITHH.

Habmonenne n3aMeHeHns: CKOPOCTH TPY B3aUMOJIEHCTBHUH TEN.
CpaBHeHHE Macc 110 B3aUMOJISHCTBHIO TeJl.

CrnosxeHue cuil, HalpaBJIEHHBIX MO OJHO MPSIMOU.

Jlabopamopnuviepabomul u onvimol.

Onpenenenne CKOPOCTH PaBHOMEPHOTO JBWKEHHUS (IIapUKa B JKUAKOCTH, MOJIENN AJIEKTPUIECKOTO aBTOMOOWIIS U
TaK Januee).

Omnpenenenune cpeHel CKOPOCTH CKOJBKEHNUA OpycKa UITH IIapHUKa [0 HAKJIOHHOM MIIOCKOCTH.
OnpeneneHnemIoTHOCTUTBEPIOTOTENA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHHs (1edopManun) npy>KUHbI OT TPUI0OKESHHON CHITBL.

OHI)ITI)I, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIBI TPEHUA CKOJILKCHUA OT BECA TCJIa U XapaKTEpa COIIPHUKACAIOIIUXCS
MTOBEPXHOCTEM.

Pasneu 4. laBiienne TBEPABIX TeJl, JKHAKOCTEH H ra3oB.

Haenenue. CriocoObl YMEHBIICHUS W yBEIWYCHHs naBjicHHs. JlaBieHue rasa. 3aBHCHMOCTH JaBJCHHS Ta3a OT
o0béMa, Temmeparypbl. Ilepemaua naBieHHs TBEPABIMH TEJNaMU, JKUAKOCTIMH W ra3amu. 3akoH [lackas.
[lHeBMaTHYeCcKHe MAaIIMHBL. 3aBHCHMOCTH JABJICHUS JKUAKOCTH OT TiOyOuHbl. [mapocraTwueckuidl mapaiokc.
Coobmaromuecs cocyasl. [ mapaBnnyeckne MEXaHU3MBI.

Atmocdepa 3emnu U atMocdepHOe NaBieHue. [IpHurHbI CyIIecTBOBaHUS BO3AYIIHOW 00004ky 3emin. OmbIT
Toppuuennu. U3mepenne atMochepHOro JaBieHUs. 3aBUCHMOCTh aTMOC(EpPHOrO AaBIIEHUS OT BBICOTHI HAJ] YPOBHEM
Mopst. [Iprubops! st u3mepeHus: aTMOcEpPHOTO TaBICHUS.

JlelicTBe JKHMIKOCTH W Tra3a Ha TOTPYXKEHHOE B HHUX TeJO0. BwITamkumBaromas (apXuMemoBa) CHiIa. 3aKOH
Apxumena. [InaBanueren. Bo3myxomiaBanue.

Jlemoncmpayuu.
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1. 3aBHCHMOCTH aBIICHUS Ta3a OT TEMIIEPaTyPHI.
2. Tlepenada maBrneHUS KUAKOCTBHIO U Ta30M.
3. CooO0I1aroIuecsICOCY IbI.
4. T'uapaBiudecKUHITpECC.
5. IposBrenueneiicTBusiaTMOC()EepHOTOIaBICHUS.
6. 3aBHCHMOCTH BBITAJIKMBAIONICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja U MIIOTHOCTH YKUIKOCTH.
7. PaBeHCTBO BHITAKWBAIOIIECH CHIIBI BECY BEITECHEHHOU YKHIKOCTH.
8. VYcnoBue mnaBaHMs TeN: IUIaBaHUE WJIM TOTPY)KEHHE Tel B 3aBUCHMOCTH OT COOTHOLICHUS IUIOTHOCTEH Tesla U
KUJKOCTH.
Jlabopamopnuviepabomut u onvimol.
1. HccnepoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOH B KHUAKOCTh YACTH TeJa.
2. OrmpeneneHre BBITAIKABAIONICH CHIIBI, ISHCTBYIOLIEH HA TENO, TOTPYKEHHOE B KUIKOCTb.
3. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIMIECH CHITBI, IEHCTBYIOMIECH HA TENO B )KUIKOCTH, OT MACCHI Tela.
4. OMBITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBHITAIKHBAIOIICH CHIIBI, TEHCTBYIOMIEH Ha TEJIO B KUAKOCTH, OT 00BEMA

MOTPY>KEHHOM B KUJKOCTh YaCTH TeJa U OT IUIOTHOCTHU JKUAKOCTH.
5. KoHcTtpynpoBanue apeoMeTpa Win KOHCTPYHPOBAHHE JIOAKH U ONpeAeieHne e€ rpy30noabEMHOCTH.

Pa3znen 5. PaGoTa u MOIITHOCTD. DHEpPrus.

Mexannueckas pabota. MOIIHOCTE.

[IpocTeie MexaHU3MBI: pbIvar, OJ0K, HAKJIOHHAS TUIOCKOCTb. [IpaBuiio paBHOBecus poruara. [IpuMeHenne npasuia
paBHOBecHs prrdara kK 0J0Ky. «3o10Toe mpaBuinoy» Mexanuku. KI1J[ mpocteix Mmexann3moB. [IpocTrie MexaHU3MEI B OBITY
U TEXHUKE.

Mexannyeckas sHeprua. Kunerudeckas u nmoTeHIMaidbHas 3Heprus. [IpeBpalenre oAHOTO BUAa MEXaHUYECKOM
SHEPTUH B APYroi. 3aKOHCOXPAaHEHUIPHEPTUHN B MEXaHHKE.

Jemoncmpayuu.

1. TIpuMepbImpOCTHIXMEXaHU3MOB.

Jlabopamopuviepabomul u onvimol.

1. Omnpenenenne pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM ABMKEHUH Te€Ja IO TOPU3OHTAIEHON ITOBEPXHOCTH.
2. HccrnenoBaHneyciaoBHAPaBHOBECHIphIYATA.

3. HMsmepenne KI1/] HakTOHHONTITOCKOCTH.

4. W zydeHue 3aKOHA COXpaHEHUS MEXaHUIECKON SHEPTUH.

8 KJIACC

Pazpnen 6. TenJioBble SIBJICHUS.

OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO--KHHETUIECKON TEOpUU CTPOCHHS BellecTBa. Macca U pa3Mepbl aTOMOB U
MOJIeKyJI. OTBITHI, TIOJTBEPIKIAI0IIE OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHIECKON TEOPHH.

Mopnenu TBEPAOTO, KHUIKOTO W Ta3000pa3HOTO COCTOSIHMK BemlecTBa. Kpucrammmdeckue ¥ amMopQHbBIE Tela.
OOBbsicHEHHE CBOWCTB Ta30B, XUAKOCTEH M TBEPIBIX TEN HAa OCHOBE MOJOXKEHHHA MOJICKYISIPHO--KHHETHYECKOH TEOpHH.
CMauvBaHue U KanWUISIpHBIC SIBJICHUS. TeIIoBOe paclIupeHne U CKaThe.

Temnepatypa. CBs3b TEMIIEpaTYpbl CO CKOPOCTBIO TEIIJIOBOTO JIBMKEHHS YacTHIl. BHyTpeHHss sHeprus. Crocoos
WM3MEHEHUs] BHYTPEHHEW DHEepruM: Teruionepenada U COBeplIeHne pa0doThl. BUmbl Teruionepemayu: TEIUIONPOBOTHOCTS,
KOHBEKIIWS, U3TydeHUE.

KonugectBo TemnoTsl. YaenbpHas TEIUIOEMKOCTH BellecTBa. elmIoo0OMEH W TEIJIOBOEC paBHOBecHE. YpPaBHECHHE
TerioBoro Oamanca. [lmaBneHne W OTBep/ieBaHWE KPUCTANIMYECKUX BEIIECTB. YJeNbHAas TEIJIoTa IUIABICHUS.
[MapooOpa3oBanre u KkouaeHcaius. Mcnapenue. Kurenue. VYjenpHas TeruioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTh
TEMIIEPATyPbl KUIICHUS OT aTMOC(HEPHOT'O IaBJICHHUSL.

Bnaxxuocts Bo3ayxa.

DHeprus TOIUIUBA. Y IeJbHAs TEIIOTa CTOPAHMUSL.

[punnuner padoTel TemaoBbix apuratened KIIJI TeruoBoro pasuratens. TerjoBble ABUTraTeId W 3allluTa
OKpY>Kalollel Cpebl.

3aKOH COXpaHEHUs U MPEBPAIICHUs SHEPTUH B TEILIOBBIX IIPOLIECCaX.
Hemoncmpayuu.
Hab6mroneane6poyHOBCKOTOIBIKCHHUS.
Hab6monenunennddysum.
HaGmonienue sBrneHni cMauMBaHUs U KaNWUISPHBIX SBICHUH.
HalmroneHneTerioBoropacuimpeHUs TEN.
W3meHeHue naBneHwvs ra3a npu H3MEHEHUH 00bEMa U HAarpeBaHUH WITH OXJIXKICHUU.
[IpaBunanzMepeHusTeMIIepaTyphbl.
BupasiTeronepenayu.
OxJTaXXKIeHUETTPUCOBEPIIICHANPAOOTEHI.
Harpesanue npu coBepiieHrH pabOTH BHEITHUMY CHJTAMHU.

CoNOO~WNE
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10. CpaBHEHHETCIUIOEMKOCTEHPA3INIHBIXBEIICCTB.
11. HabGnropeHueKuIieHusl.
12. HabmroeHue MoCTOSIHCTBA TEMITEPATYPHI MPH TUTABJICHUH.
13. MoenuTeruIoBbIX IBUTATEINEH.
Jlabopamopuviepabomul u onvimol.

OmnbITH IO OOHAPYKEHHIO ACHCTBHSI CHII MOJIEKYJISIPHOTO MPUTSHKEHUSL.
OMBITH IO BRIPANTMBAHHIO KPHUCTAIIOB MTOBAPEHHON COJH HMJIH caxapa.
OmnbITH 10 HAOIOACHUIO TETIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEL.
Omnpenenenue qaBieHHs BO3AyXa B OaJUIOHE HIMPHLIA.
OmnBITHL, AEMOHCTPUPYIOIIHE 3aBHCUMOCTD JaBIICHUS BO3/IyXa OT €ro 00bEMa M HarpeBaHMUs MIIH OXJIAXKICHUS.
[IpoBepka THMOTE3Bl JMHEHHONW 3aBHCHMOCTH [UIMHBI CTOJOWKA >KHUIAKOCTH B TEPMOMETPHYECKOW TPyOKe OT
TEMIIEPATYPHI.
Habmonenne n3Menenns: BHyTpEHHEH SHEPTUH Tella B pe3yNibTaTe TeIuionepeaadn u paboTsl BHEIIHUX CHIL.
HccnenoBanwme siBIICHHS TEIIOOOMEHA TIPHU CMEIITUBAHUH XOJIOTHOM M TOPSTICH BOIIBI.

9. OmpeneneHre KONMWYECTBA TEIUIOTHI, IOJYYSHHOTO BOAOH TpU TEIJIOOOMEHE C HarpeThiM MeETaUIMYeCKUM

LMIHHIPOM.

10. OnpeneneHueyaen,HORTEIIIOEMKOCTHBEIIECTRA.

11. UccnenoBanuenporeccancnapeHus.

12. OnpeneneHneOTHOCUTEIbHOMBIAKHOCTUBO3YXA.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHNUS JIBA.

Paszpen 7. dnekrpuyeckue 1 MarHUTHbIE SIBJICHUS.

Onextpusanmsi Tel. [[Ba poma sIeKTpuUYECKUX 3apsAaoB. BzaumopeicTBue 3apspkeHHBIX Tel. 3akoH Kymona
(3aBUCUMOCTB CHITBI B3aMMO/ICUCTBUS 3aPsDKEHHBIX TEJ OT BEIMYHHEI 3aPSI0B U PACCTOSIHUS MEX]Ty TEIAMH).

Onekrpuyeckoe noie. Hanpsx€HHocTh a1ekTpuueckoro mnoisi. [IpuHOun cyneprno3uuuu 3JIEKTPUYECKUX MOJei
(Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekrpudeckux 3apsnaoB. DieMEHTapHbIM anekTpudeckuid 3apsia. Ctpoenue artoma. [IpoBomnHuku u
TUDIIEKTPUKH. 3aKOH COXPaHEHUS dJIEKTPUUIECKOTO 3apsijia.

OJNIEKTPUYECKUN TOK. Y CJIOBUS CYLIECTBOBAHUS ANEKTPHUUECKOrO TOKA. VICTOUHUMKH MOCTOSIHHOTO TOKa. JleicTBus
3JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMHUECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KHUIKOCTSIX U Tazax.

Onektpuyeckas wenb. Cuia ToKa. DieKkTpuueckoe HampspkeHue. ConpOoTUBICHHE MPOBOAHUKA. Y AEIbHOE
compoTuBJIeHHE BemecTBa. 3akoH Owma g ydactka Ienn. [locnmemoBaTensHOe W TapaielbHOE COEIHHEHUE
MIPOBO/IHHKOB.

PaGota W MomHOCTH 3neKTpuyeckoro Toka. 3akoH JIxoyms—JleHma. DnekTpuueckue Lemd W TMOTpeOUTeNn
ANeKTpUIecKoi 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHABIE MarHUTHI. B3auMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE moJjie. MarHuTHOE ToJie 3eMJIH U
ero 3HaueHwe i ku3HM Ha 3emie. OnbIT Opcrena. MarHuTHOE IMOJie 3NIEKTPUYECKOro Toka. llpumeHeHwue
ANIEKTPOMATrHUTOB B TeXHUKE. J[efiCTBHE MarHWTHOTO IOJII HAa MPOBOJHHUK C TOKOM. DJIEKTPOJBHTATeNh MOCTOSHHOTO
ToKa. Mcronp30BaHne 3MEKTPOABUTATENISH B TEXHUUECKUX YCTPOMCTBAX W HA TPAHCIIOPTE.

Onbitel Dapajnes. SBneHue smekTpoMarHuTHON uHIykiuu. [IpaBwio Jlenna. DnekrporeHepatop. CrocoOb
MOJTyYEHUS SJIEKTPUIECKOM PHEPTHH. DIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX ICTOUHHUKAX SHEPTUH.

Jemoncmpayuu.
ONeKTPU3AIUSITE.
JIBa posa 3eKTpHUUECKUX 3apA0B U B3aUMOJIEHCTBHIE 3apSKEHHBIX Tell.
VY CTpoiCcTBO M IEHCTBUEINIEKTPOCKOIIA.
OneKTpocTaTuYeCKassHHTyKITHSL.
3aKOHCOXPaHEHUARIEKTPUIECKUX3aPsII0B.
[IpoBOAHMKY 1 AMIIEKTPUKH.
MonenupoBaHHue CUIIOBBIX JIMHUM 3IEKTPUYIECKOTO TOJIS.
M CTOYHUKUIIOCTOSIHHOIOTOKA.
JeNCTBUSARIEKTPUUECKOTOTOKA.
0. DIIEKTPUYECKUNUTOK B KUIKOCTH.
1. T'azoBEIIpa3psI.
12. VzMepeHuecHIbITOKaaMIIepMETPOM.
13. U3MepeHunesneKTpuueCKOrOHANPSKEHUSIBOIBTMETPOM.
14. PeocraT 1 Mara3uHCONPOTHUBIICHUH.
15. BzanMogeicTBHENOCTOSHHBIXMArHUTOB.
16. MonenupoBaHre HEBO3MOXKHOCTHU pa3esieHUs IIOJII0OCOB MarHUTA.
17. MonenupoBaHrue MarHUTHBIX TOJIEH TOCTOSHHBIX MarHUTOB.
18. OnsiTOpcrena.
19. MarauTHOENOJIeTOKa. DJIeKTPOMArHHT.
20. [leiicTBUE MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.
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21. DICKTPOABUraTeIbIIOCTOTHHOIOTOKA.

22. VccnenoBaHUEsBICHUANIEKTPOMAar HITHOHMMH YKL Y.

23. Onsitei®apasest.

24. 3aBUCHMOCTDH HANpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BOSHUKHOBECHUS.

25. DIIeKTPOreHepaTopoCTOSHHOTOTOKA.

Jlabopamopuviepabomul u onvimol.

OnBITH IO HAOTIOCHUIO AEKTPU3ALUH T HHIYKIUEH U IPH COIPUKOCHOBCHUH.

HccnenoBanne neicTBUS 3IEKTPHUUECKOTO MMOJISL Ha MPOBOAHUKHU M JUAICKTPHUKH.

COopka 1 poBepKa padOoThI ANEKTPUIECKOM LENH TOCTOSHHOTO TOKA.

H3mepenue U perympoBaHHe CHIIBI TOKA.

H3mepenue u perympoBaHHEHATIPSKCHUSL.

HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, HAYLIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA U HANIPSDKEHUS Ha

pesucrope.

7. OMBITHI, AEMOHCTPUPYIOLINE 3aBHCUMOCTh JIEKTPUYECKOTO CONMPOTHBIICHHS NPOBOJHHUKA OT €r0 JUIMHBI, IUIOIIAIH
MOTIEPEYHOTO CEUCHUS U MaTepuana.

8. IIpoBepka mpaBuiIa CIOKEHUS HAIPSHKEHUN TP TTOCTIEI0BATEILHOM COSIMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBmiIa st CHIIBI TOKA TP HAapaUIeIbHOM COSIMHEHHN PE3UCTOPOB.

10. Onpenenenne paboTHI SNEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3nCTop.

11. Onpenenenne MOIIHOCTH AIEKTPUIECKOTO TOKA, BBIACTSIEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCHMOCTHU CHIIBI TOKA, MIYIIETO Yepe3 JaMIOUKY, OT HalpsDKEHUS Ha HEil.

13. Onpenenenne KI1J] Harpesarens.

14. UccnegoBanue MarHUTHOIO B3aUMOIEHCTBHUSA [IOCTOSIHHBIX MarHUTOB.

15. M3y4eHne MarHUTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB TP UX OOBEIMHEHUN U Pa3/IeICHHN.

16. HccnenoBanue AeHCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OHI)ITI)I, JACMOHCTPUPYIOIIUEC 3aBUCUMOCTL CHJIbI B3aHMOHCﬁCTBHﬂ KaTyIIKM C TOKOM W MarHuTa OT CHJIbI TOKa U
HaIrpaBJICHUA TOKA B KaTYIIKE.

18. M3yueHne neiicTBUS MArHUTHOTO OIS HA TIPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue u U3y4eHHE paOOTHI AIEKTPOIBUTATETIS.

20. M3mepenune KI1/] anekTpoaBuraTenbHOYCTaHOBKH.

21. OmBITEI TO HWCCIEOBAaHUIO SBJICHHUS 3JCKTPOMAarHUTHOW WHIYKIWH: WCCIIEI0BAaHNE HM3MEHEHUH 3HA4YCHUS U
HAaIpaBJIeHUs UHIYKIIHOHHOTO TOKA.
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Paznen 8. Mexannuyeckue siBJICHUS.

Mexannyeckoe aBwkeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCHUTENBHOCTH MEXaHHYECKOTO
IBWKEHHA. PaBHOMEpHOe mpsMosMHENHOe [BHKeHHe. HepaBHOMepHoe mpsAMonnHEHHOe [BHxkeHHe. CpemHss u
MIHOBEHHAas! CKOPOCTB Tella IPU HEPAaBHOMEPHOM JBH)KEHUH.

Yckopenue. PaBHoyckopeHHOE IpsSMONMHEHHOE ABIKeHHE. CBoOOHOE TajeHue. OnbITel ["anmmest.

PaBHOMepHOE nBWKeHHE MO OKpykHOcTH. Ilepnon m uacrota oOpamienus. JluHeliHass W yrioBasi CKOPOCTH.
IlenTpocTpeMUTENBEHOE YCKOPEHHE.

ITepeiii 3akoH HeroToHa. Bropoii 3akoH HeroToHa. Tperuii 3akon HetoTona. [IpuHmn cynepnosunuu cuiI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuja TPEHUS CKOJNBXKCHUS, CHIAa TPEHUS TIOKOS, JIPYTHE BHJIBI
TPEHMUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEeHHEe CBOOOJHOIO MaJieHHs. J[BMKEHHE IIaHEeT BOKPYT
Comnnua. [lepBas kocMHuueckasi CkopocTb. HeBecoMOCTh U Teperpy3KH.

PaBHOBecue MarepuanbHOM TOUKH. AOCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Teja C 3aKPEIIEHHONW OChIO
BpaieHus. MomeHT cuibl. LleHTp TshkecTH.

Nwmnynsc Tena. U3menenne nmirynbca. Mimynnbe cuitbl. 3aKOH COXpaHEHUS IMITYJIbca. PeakTHBHOE IBIKEHUE.

Mexanunueckass pabota W MOIIHOCTh. PabGora cun TskecTH, ynpyroctd, TpeHus. CBsi3b dHEPruM U pPaOOTHL
[loreHumanbHasg sHeEprust Teja, MOAHATOrO HAJl MOBEPXHOCTHIO 3eMiM. [loTeHLManbHas SHEpPrusl CKATOM TNPYKUHBL.
Kunernueckas suHeprus. Teopema 0 KHHETHYECKOM SHEPTHH. 3aKOHCOXPaHEHUIMEXaHNIECKONIHEPTUH.

Hemoncmpayuu.
Habnronenne MexaHHYECKOTO IBMXKEHUSI TeJla OTHOCUTENBHO Pa3HbIX Te OTCUETA.
CpaBHeHMe ITyTel U TPaeKTOPUM JBM)KEHHS OJTHOTO U TOTO 7K€ TeJla OTHOCUTENBHO Pa3HbIX TEN OTCUETA.
N3mepenne CKOpoCTH M yCKOPEHHUSI IPSIMOIIMHENHOIO JBUKEHUSI.
HccnenoBanuenpr3HakoBpaBHOYCKOPEHHOT OIBUKEHHUSL.
Habnronenune apmxeHus Teaa Mo OKpYKHOCTH.
HaGmronenne MexaHWYECKUX SIBICHUH, MPOUCXONAIINX B cucTeMe oTcuéra «Temexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBHXKCHUU OTHOCHTEIILHO KaOMHETa (U3UKH.
7. 3aBHUCHMOCTBH YCKOPEHHMS TeJia OT MacChl Tella M ACUCTBYIOIICH Ha HETO CHIIBL.
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10.
11.
12.
13.
14.
15.
. CoxpaHeHue MEXaHUUYECKOW SHEPTUU MIPU JIBUKEHUH Tella M0 IEHCTBUEM MIPYKHUHEI.
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11.

HaGmronenue paBeHCTBa CHIT TIPH B3aUMOICHCTBHH TEII.
W3menenue Beca Tena mpu yCKOPEHHOM JIBUKEHUU.

ITepenaua umnysnbca Mpu B3auMOJIEUCTBUH TET.

[IpeobOpa3zoBaHus SHEPTUN TP B3aUMOACHCTBUH TEIL.

CoxpaHeHHe UMITyJIbCca MPU HEYTIPYTOM B3aUMOJICHCTBUU.
CoxpaHeHHE UMITYJIbCA ITPH a0COTIOTHO YIIPYTOM B3aUMOICHCTBUY.
Habmonennepeak THBHOTOTBMYKECHUS.

CoxpaHeHHE MEXaHUYECKON SHEPTUU IPU CBOOOTHOM Ta/ICHUH.

Jlabopamopuviepabomut u onvimol.
KoncTpyrpoBanue TpakTa Jilsl pa3roHa ¥ JallbHEHIIero paBHOMEPHOTO JBHXKCHUS IAPUKA FITH TEICHKKH.
Onpenenenue cpeiHel CKOPOCTU CKOJBLKCHHS OpyCKa MITH IBHXKCHYSI IAPUKA 10 HAKJIOHHOM MJIOCKOCTH.
Omnpenenenue yCKOPEHUs TeJa TPU PABHOYCKOPEHHOM JIBIDKEHHHU TI0 HAKIIOHHOMW MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU NP PABHOYCKOPEHHOM JIBIKEHHH 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka TUNOTE3bI: €CJIM MPU PABHOYCKOPCHHOM JIBM)KCHUU O€3 HAYaJbHON CKOPOCTH ITYyTH OTHOCSITCS KakK Psif
HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHHU OJTMHAKOBEHI.
HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJILKEHUS OT CHITBI HOPMAJIbHOTO JIABIICHHS.
Onpenenenneko3pPUIMEHTaTPEHUSICKOIBKCHHUS.
OnpeneneHneKECTKOCTUTIPY KIHBI,
Omnpenenenue pabOThI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBUIKCHUH TEJIa 10 TOPU30HTATHLHOMN MOBEPXHOCTH.

. Onpeznenenne pabOTHl CHIIBI YIPYTOCTH IMpPU MOABEME IPy3a C HCHOIb30BAHHEM HEMOABHKHOTO M IIOABUKHOTO

OJIOKOB.

W3zyuennezakoHacoXpaHeHUSIIHEPTHH.

Paszpnen 9. Mexannueckue KoJie0aHUS M BOJIHBI.

Konebarensnoe nBmwkenue. (OCHOBHBIE XapaKTEPUCTHKH KOJeOaHWid: TEpHOA, YacToTa, aMIUIUTY/a.

MaremaTHyeckuil ¥ IPY>KUHHBIA MasSTHUKHU. [IpeBpalenne sHepriun Ipy Kojie0aTenbHOM ABIKEHHH.

3aryxaromue Konebanns. BerHyxneHHbIe koJeOanus. Pesonanc. Mexanndeckne BOHBL. CBOWCTBAa MEXaHUIECKIX

BoyH. [IpomonbHBIE W TTOTIEpeYHbIe BOJHBL. J[7TMHA BONHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexaHWdecKrue BOJHBI B
TBEPAOM TeJle, CECMUYECKHUE BOJIHBI.
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3Byk. ['poMKoCTh 3ByKa U BeIcOTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebaHuii Ten Mo ASHCTBHEM CHIIBI TSHXKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
Habnronenue BEIHYKICHHBIX KOJIEOAHUH 1 pe30HaHca.
PacnipocTpanenue npooabHBIX U MOTIEPEUHBIX BOJH (HA MOJEIH).
Habmonenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHUYECKUIIPE30HAHC.
Jlabopamopuviepadbomut u onvimul.
Omnpenenenue 4acTOThl ¥ EproJia KoJIeOaHWH MaTeMaTHUECKOTO MasTHUKA.
Omnpenenenue 4acTOTHl U IEPHOJIa KOJIeOaHUH MPYKUHHOT'O MasTHUKA.
HccnenoBanre 3aBUCHMOCTH NEpUo/ia KOIeOaHNH MOIBEIIEHHOTO K HUTH I'Py3a OT JAJIMHbI HUTH.
HccnenoBanre 3aBUCUMOCTH Mepro/ia KOIeOaHUi MPY>KMHHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH NepHoa KojebaHuil rpy3a, MOABEIIEHHOr0 K HUTH, OT MacChl Ipy3a.
OmnbITHI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh IE€pPHOJA KOJIECOAaHWH NPYKMHHOTO MAasTHHKAa OT MacChl TIpy3a u
KECTKOCTHU IPYKHUHBI.
N3mepenneyckopeHusIcCBOOOTHOTOTIa e HHSL.
Pasnes 10. DiiekTpoMarHuTHOE 10JIe H 3J1eKTPOMATHUTHBIE BOJIHBI.
DJeKTpOMarHuTHOE IMojie. DJEKTpOMAarHuTHele BOMHBL. —CBoiicTBa  syeKkTpoMarHUTHBIX BonmH. [llkanma

OJICKTPOMArdHUTHBIX BOJIH. Hcnons3oBanne QJICKTPOMArdiuTHBIX BOJIH IJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoga ceeta. CKopocThs cBeTa. BoHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBadIeKTPOMArHUTHBIXBOJIH.

2. BoaHoBLIECBOWMCTBACBETA.

Jlabopamopnviepadbomul u onvimul.

1. H3yueHue CBOICTB 3IEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO Tele(oHa.

Pa3nen 11. CBeToBbl€e sIBJICHMNS.

JlyueBas monens cBeta. Mcrounuku cBerta. [Ipsamonuneitnoe pacnpoctpanenue cBera. 3armenust Connia u JIyHsI.

OTpameHHe cBera. Ilnockoe 3CpKaJIo. 3akoH OTpa*XCHUs CBCTA.

[penomiieHre cBeta. 3aKOH MpENOMJICHHs cBeTa. [loJHOE BHYTpEHHEEe OTpayKeHHWe cBeTa. VIcmonb3oBaHHe

IIOJTHOT'O BHYTPCHHETO OTPAXKCHUA B OIITHYCCKHUX CBECTOBOAAX.



Jlunza. Xox aydeit B muH3e. Ontudeckas cuctema (oToarmnapara, MUKPOCKOIIA U TelecKkomna. [71a3 Kak onTuyecKas

cucTeMa. biM30pyKocTh U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Crio)keHHe ceKTpallbHBIX 1IBETOB. /lucnepcusicera.
Hemoncmpayuu.
[IpsamonunHelHOepacIpoCTpaHEHUECBETA.
OtpaxeHnuecBera.
[Tony4enue n3o0paskeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKasiax.
IIpenomnenuecsera.
OnTHyecKuicBETOBOA.
Xop mydei B coOuparomeii TuH3e.
Xoq JTydel B pacCeuBarolle JIHMH3E.
[Nony4enue n3o0paskeHHI C MOMOILBIO JINH3.
[IpuaIIMn KecTBUA doToammapaTa, MUKPOCKOIIA U TEIECKOTIA.
0. Monensriasa.
1. Pasznoxxenue 0enoro cBeTa B CIIEKTP.
2. Ilony4enue Genoro cBETa NpH CIOKEHUHU CBETA Pa3HbBIX IIBETOB.
Jlabopamopnuviepabomut u onvimol.
HccnenoBanne 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOIO JIy4ya OT YIJia MaJeHusl.
Wzyuenne xapakTepUCTHK U300paKeHHs peAMETa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBUCHMOCTH yIUIa IPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa MaJeHNs Ha TPAHULIE «BO3TYX—CTEKIIO».
[Tomyuenune n300pakeHwid ¢ TOMOIIBI0 COOMPAFOIIEH THH3HI.
Omnpenenenue HOKYCHOTO paCCTOSIHUSL M ONITUYECKOW CHIIBI COOMPAIOLICH JTMH3BI.
OmnBITHI IO Pa3IoKEHHIO OEJI0Tr0o CBETa B CIEKTP.
OmnbITHI IO BOCIIPHUSTHUIO IIBETA MPEIMETOB NP UX HAOIIOJCHUN Yepe3 [IBETOBbIE (PUIIBTPHI.
Pa3nen 12. KBantoBbie IBJICHHUA.
Omneitel Pesepdopaa u tmuianerapHass mMojens atoma. Mogens atroma bopa. Hcmyckanue W morjomieHue cBera
atoMoM. KBaHTbl. JInHEHUaThIE CIEKTPHI.
PagnoaxktuBHOCTE. Anb(a-, Oeta- u ramma-u3nydeHus. CTpoeHue aToMHoro sapa. HykimoHHast Moaens aTOMHOTO
sapa. M3otonsl. PannoaktuBHble npeBpaiienus. [lepuon nomypacnaaa aTOMHBIX sI€D.
SnepHble peakuuu. 3aKOHBI COXpPaHEHUs 3apsSA0BOTO0 U MACCOBOIO YUCEN. DHEPrusl CBSI3U aTOMHBIX siaep. CBs3b
Macchl U 3Hepruu. Peaknyu cuHTesa u genenus saep. Mcrounuku sHeprun ConHIa 1 3BE3 1.
SInepHas sHepreTuka. [[elcTBUS palMOAKTUBHBIX U3IyYEHUN Ha )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CreKTphIN3ITydeH s U MOTJIOIIECHHUS.

CrieKTpBIpa3IMYHBIXTa30B.

CuexTpBoiopoaa.

Habnronenue tpexos B kamepe Bunbscona.

PaboTacuéTuyMKanoHU3NPYIOIIUX U3y YeHU .

Perucrpanus uzinydyeHuss IpUpoOAHBIX MUHEPAJIOB U IPOLYKTOB.
Jlabopamopuviepabomul u onvimul.

Habnronenune CrioMIHbIX ¥ JIMHEHYATHIX CIIEKTPOB U3ITyYCHHUSI.

HccnenoBanne TpeKoB: U3MEPEHHE SHEPTHH YaCTHIIBI IO TOPMO3HOMY TyTH (TI0 oTorpadusiM).

3. HM3mepenuepaanoakTuBHOTO(MOHA.

IHoBTOpPUTEILHO-0000 1A MOIYJIb.

[ToBTOpUTENHHO--0000MAOIINK MOIYNb TpeJHa3HaYeH Ui CHUCTeMaTH3alud M OO0OOMIEHHs IPEeIMETHOTO
CoJIep>)KaHUs U OMbITA JEATENLHOCTH, PHOOPETEHHOTO TP M3YUYEHUH BCETO Kypca (PU3MKH, a TaKkKe ISl MOATOTOBKH K
OCHOBHOMY T'OCYJJapCTBEHHOMY 9K3aMeHY 110 (PHU3HKE 1151 00Y4aOLIMXCsl, BBIOPABIINX 3TOT yUeOHBIN IpEAMET.

[Ipyn u3yyeHNH JaHHOTO MOAYJIA PEAIU3YIOTCS U CUCTEMAaTHU3UPYIOTCS BUABI JAEATEIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTcs JOCTIKEHHE TPEJMETHBIX W METalpeIMETHBIX TUIAHHPYEMBIX PE3YJIbTaTOB OOYy4YeHHUs, (opMuUpyercs
€CTECTBEHHOHAYYHAsATPaMOTHOCTb: OCBOEGHHE HAay4YHBIX METOJIOB MCCIENOBaHMs SBICHUH TPUPOABI W TEXHUKHU,
OBJIaJICHUE YMEHUSIMH OOBSICHATH (PU3MUYECKHE SBJICHUS, IPUMEHSIS MOJyYeHHbIE 3HAHUs, pellaTh 3aJayl, B TOM YHCIIEe
Ka4C€CTBCHHBIC U DKCIICPUMCHTAJILHBIC.

[IpuHIKTIMANEHO NESTENFHOCTHBIA XapaKTep JaHHOTO pasfesia peaqu3yercd 3a CYET TOro, YTO 0Oydarommecs
BBITIOJHSIOT 3a/1aHUs, B KOTOPBIX UM NpEAIaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUN DPACIO3HABaTh M HAYYHO OOBSCHATH (U3MUECKHE SBICHUS B OKpYKaloMIeH
HPUPOJE U MIOBCEIHEBHOM KU3HU;

WCTONB30BaTh Hay4YHbIE METOJbl HCCIEIOBaHUS (PU3MUYECKHUX SBICHHH, B TOM YHCIE ISl MIPOBEPKHU THIIOTE3 H
MOJTy4YEHUs TEOPETUUYECKHUX BBIBOJOB;

O6’B$ICH$ITL Hay4YHBIC OCHOBBI HanboJiee BaKHBIX }IOCTI/I)KCHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ, HalpuMep, MpakKTHIECKOro
HCIIOJIB30BaHUA PA3JIMYHBIX HCTOYHHUKOB JSHEPIMHM Ha OCHOBE 3aKOHa IIPEBpalICHUA W COXpPaHCHHA BCEX M3BCCTHLIX
BHUJIOB SHEPTHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

Uzyuenne ¢us3ukm Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl HANpaBIEHO HA JOCTIDKCHHE JMYHOCTHBIX,
METanpeaIMETHBIX U TIPEIMETHBIX 00pa30BaTEbHBIX PE3YILTATOB.

B pesymbrate wu3yueHuss ¢uU3MKHM Ha ypOBHE OCHOBHOTO oOOImIero obOpazoBaHus y oOydaromerocss OyayT
c(OpMHUPOBaHBI CIECTYIOIIE JUYHOCTHBIC PE3yIbTAaThl B YACTH:
1) naTpHOTHYeCKOTOBOCTIMTAHMSA:
- IPOSIBIIEHUE UHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (pr3mUuecKoil HayKu;
- LIEHHOCTHOE OTHOLIECHUE K JOCTIKEHUAM POCCUHCKHUX YUEHBIX--(PHU3HUKOB;
2) rpakIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
- TOTOBHOCTb K AKTUBHOMY YYacTHIO B OOCY)XIEHHU OOLICCTBEHHO3HAUYHMMBIXH ITHYECKHX IMPOOJIEM, CBS3aHHBIX C
HNPaKTUYECKUM IIPUMEHEHNEM JOCTIKEHUH (QU3HKHY;
- OCO3HAHHE BaYXKHOCTH MOPAIbHO--3THUYECKHUX MPUHIIUIIOB B 1€ATEIHHOCTH YUEHOTO;
3) 3¢TeTHYECKOTOBOCIIMTAHUSA:
- BOCHPHSTHE 3CTETUYECKUX KayecTB (U3UUECKOW HayKd: €€ TapMOHMYHOIO IIOCTPOEHMS, CTPOrOCTH, TOYHOCTH,
JTaKOHUYHOCTH;
4) HEeHHOCTHHAYYHOT OTIO3HAHMA:
- OCO3HaHHUE LICHHOCTH (U3NUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
Ba)KHEUIIECH COCTaBISAIOIIEH KyIbTYpHI;
- pa3BUTHE HAYYHOH JII0003HATETILHOCTH, HHTEPECA K UCCIICIOBATEIILCKON A TENLHOCTH;
5) ¢popMupoBaHus KyJbTYpPbI 310POBbSI U SMOLHOHAJIBHOI0 0J1ArONOJIyYHs:
- OCO3HAaHUE LEHHOCTH Oe30macHoro o0pas3a >KU3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTH IPaBHII
0e30macHOro MOBEJCHHS HAa TPAHCIOPTE, Ha JOPOrax, ¢ IEKTPUYECKUM M TEIUIOBHIM OOOpYIOBaHHWEM B JOMAIIHUX
YCIIOBUSIX;
- ¢(OpMHUPOBAHHOCTH HABBIKA pe(IIeKCHH, IPU3HAHIE CBOETO MPaBa Ha OMIMOKY M TAKOT'0 K€ MpaBa y APYroro YeIoBeKa;
6) TPY10BOTOBOCIIMTAHMS:
- aKTUBHOE y4YacTHE B PEHICHUH MPAaKTHYECKUX 3a/1a4 (B paMKax ceMbU, 00pa30BaTeIbHON OpraHU3aluu, Topoa, Kpas)
TEXHOJIOTHYECKON M COLUATIbHON HAPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U PU3NYECKUX 3HAHUM,
- HHTEpeC K MPAaKTUUIECKOMY W3yUeHHIO Tpodeccuil, CBI3aHHbBIX C (PU3MKOIL;
7) 3K0JIOTHYeCKOTOBOCTINTAHUSA:
- OpHeHTalus Ha MpUMEHeHNe (PU3NYECKUX 3HAaHUH [T PEelIeHUs 3a]ad B 00JIaCTH OKPY’KalolIel Cpeabl, IIaHuPOBAHNUS
MOCTYTIKOB U OLIEHKH UX BO3MOKHBIX MOCJIECTBUH JUIsl OKPYKAIOIIEH Cpebl;
- 0CO3HaHHME TI00ATBLHOTO XapaKTepa SKOJOTHUECKHIX MPOOJIEM U My TeH UX pelICHHS;
8) aganTanuMM K N3MEeHSIOIMMCS YCIOBHSIM CONMAJLHON U MPUPOIHON cpeabl:
- NMOTPeOHOCTh BO B3aMMOACHCTBMM IPH BBIIOJHEHWH HCCIEAOBAaHMH M NPOEKTOB (U3UUECKOW HAIPaBICHHOCTH,
OTKPBITOCTb ONBITY U 3HAHUAM JIPYTHX;
- IIOBBIICHUC YPOBHSA CBOE KOMIIETEHTHOCTH Yepe3 MpakKTUICCKYIO J€ATCIIBHOCTD,
- oTpeOHOCTh B (POPMHUPOBAHUK HOBBIX 3HAHHM, B TOM 4Kcie (POPMYIUPOBATh UIECH, TOHATHS, THIIOTE3bl O PU3MIECKUX
00BEKTAaX U SIBIICHUSX;
- 0co3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (QU3UKY;
- IUTAHUPOBAHUE CBOETO PA3BHUTHUS B MPUOOPETEHHN HOBBIX (PH3MUYECKUX 3HAHUIA,
- CTpEeMJICHHE aHaJU3UpPOBAaTh M BBIABIATH B3aUMOCBS3UM INPHUPOIBI, OOLIECTBA M 3KOHOMUKH, B TOM YHCIE C
WCIIOJIb30BaHUEM (PH3HUYECKUX 3HAHUIA,
- OIIEHKa CBOMX JCUCTBHI C yUETOM BIHMSIHUS Ha OKPY>KAIOIIYIO CPETY, BO3MOKHBIX TTI00ABHBIX TIOCIIEACTBUH.

METANPEJIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mporpaMMsl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl y oOydaromerocs
Oynyt chopMHpOBaHB MeTanpelMeTHble Pe3yJbTAThl, BKIIOYAIOLINE I103HABAaTENbHBIE YHHBEpCAJbHbIE ydeOHBIE
JefCTBHS, KOMMYHHUKAaTHBHBIE YHUBEPCAIbHBIE yUeOHbIE IEHCTBUS, PETyIATUBHBIE YHUBEPCAIbHbIE yueOHbIE IEHCTBHSL.

Ilo3HaBaTe/ibHBIC YHHBePCcaJbHbIC yYeOHbIe NeliCTBHA

ba3oBLIe JlornyecKkne qeiHcTBUA:

®  BBIIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIE IIPU3HAKA O0OBEKTOB (SBJICHHA);

®  YCTaHABJIMBATH CYNIECTBEHHBIN NMPU3HAK KiIacCU(DUKAINU, OCHOBAHUS JJis1 0000IICHUS U CpaBHEHUS;

®  BBIIBIIATH 3aKOHOMEPHOCTH M IMTPOTUBOPEYHS B PACCMaTPUBAaEMbIX (haKTaX, JAHHBIX M HAOJFOIEHUSX, OTHOCSIIUXCS K
(PM3UYECKUM SIBIICHUSIM;



BBISIBIISITh TIPUYUHHO--CIICJICTBEHHBIC CBSI3M TPU U3yYCHUU (U3UYCCKUX SIBICHUN W MPOIECCOB, JIENaTh BBHIBOJBI C
WCIONBb30BAaHUEM JICAYKTHBHBIX M WHIYKTHBHBIX YMO3aKIIOUYCHHUW, BBIJIBUTaTh THIIOTE3BI O B3aUMOCBS3SX
(pM3UYECKUX BEITHYWH;

CaMOCTOSITEIbHO BBIOMpATh CHOCO0 pelleHus y4eOHOU (u3Hueckoi 3amaun (CpaBHEHHE HECKOJBKHX BapHaHTOB
peleHus, BHIOOp HanboIee MOAXOISIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIICIICHHBIX KPUTEPHEB).

BasoBblencciienoBarebcKueIeliCTBUA .

KCIIOJIb30BaTh BOIIPOCHI KaK UCCIICIOBATCIBCKUI HHCTPYMEHT TTO3HAHHS,

MTPOBOJIUTH 0 CAMOCTOSTEIILHO COCTABJICHHOMY IUIAHY OTIBIT, HECJIOKHBIA (DU3MUSCKUN IKCIICPUMEHT, HEOOIBIIOE
HCCIIeI0BaHNEe (PU3NIECCKOTO SBIICHUS;

OLICHMBATh HA MPHUMEHUMOCTh W JIOCTOBEPHOCTh HH(OpMAIMIO, TONYYCHHYI0 B XOJ€ HWCCIECIOBAHUS WIIH
JKCTIEPUMEHTA;

CaMOCTOSITETFHO (hOPMYTHPOBATh OOOOIIEHHSI W BHIBOABI IO PE3yiIbTaTaM HPOBENEHHOTO HAOIIOICHHS, OIIBITA,
WCCIIEIOBAHUS;

MMPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (DU3UUYSCKUX MPOIECCOB, a TAKIKE BBIIIBUTATH MPEIOIOKEHUS
00 MX Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paborta ¢ ungopmanueii:

NPUMEHATh PAa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3alpoChl IPH IMOWUCKE W 0TOOpe MH(OpMAIMHM WIN JAaHHBIX C
Y4ETOM TMpeIOKEHHON yaeOHOH (hH3MIecKoi 3a1a4n;

aHaJMM3NpPOBaTh, CHUCTEMATH3MPOBAaTh U HMHTEPIPETUPOBATh HWH(POPMAIMIO PAa3UYHBIX BHIOB U (QoOpM
MpeCTaBIICHUS;

CaMOCTOSITEIBHO BBIOMpPATh ONTUMANbHYIO (GOpMy TIpeAcTaBieHHs WHPOPMAlUH M WILIIOCTPUPOBATH pelllacMble
3aJ]aui HECJIOKHBIMHU CXEMaMHU, AuarpaMMaMi, WHOU rpa)uKoi U UX KOMOWHAIIUSAMH.

KoMMmyHMKaTHBHBIEYHHBEPCAIbHbICYYeOHble1eiiCTBUS:

B X0/ie 00CYXIeHHUsI y4eOHOTO MarepHala, pe3yiIbTaToB Ja0OpaTOPHBIX PadOT M MPOEKTOB 3a7aBaTh BOIMPOCHI IO
CyllecTBY OOCYXZaeMOH TEeMbl M BBICKAa3bIBaTh WICH, HALEJIEHHBbIC HA peLICHWE 33Jadd W MOJAEp>KaHHe
0J1aro)xenaTeIbHOCTH OOIICHHS;

COIIOCTABJISATh CBOM CY)KICHUS C CYKICHUSIMH JPYTUX yYaCTHHKOB JHAajora, OOHapyXMBaTh Pa3iIMYHe U CXOICTBO
TIO3HITHIA;

BBIP@)XaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPENCTaBIATh Pe3yJIbTaThl BBINOJHEHHOTO (U3MYECKOr0 OMbITa (3KCIIEPUMEHTa, HCCIEeI0BaHUs,
MPOEKTAa);

MMOHMMAaTh U MCIOJNb30BATh MPEUMYIIECTBA KOMaHIHOW M MHIMBUAYalIbHON paOOTHI MPH pElIeHHUH KOHKPETHOU
¢duznIecKoii NpooIIeMBI;

NpUHUMAaThb LCIIN COBMECTHOM ACATCIIBHOCTHU, OPTaHU30BbLIBATH I[eﬁCTBPIH no eé OOCTHXKCHHIO: PACTIpEACIIATE POJIH,
00CYKJIaTh MPOIIECCHI M PE3YJIbTAaTHl COBMECTHOM paboThl, 00001IaTh MHEHHUSI HECKOJILKUX JIIOJIEH;

BBIMOJIHATH CBOIO 4acThb pabOThI, TOCTUrash KayeCTBEHHOTO Pe3yJibTaTa 10 CBOEMY HANPABJICHUIO U KOOPAWHHUPYS
CBOU JICHCTBHUS C APYTUMH YJICHAMU KOMaH]IbI;

OILIEHMBATh KAa4YeCTBO CBOEro BKJIaJa B OOMIMH TPOMYKT MO KPUTEPHSM, CAMOCTOSATENHLHO CHOPMYIUPOBAHHBIM
YuyaCTHUKaMU B3aHMOI[eI71CTBPIH.

PeryasiTuBHbIe yHMBepcalbHbIe y4eOHbIE el CTBUS

Camoopranuszanus:

®  BBIBIATH NPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYyalUsIX, TPEOYIOMUX Al perieHns: GU3NUECKUX 3HaAHUH;
OPHEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX NPUHSATHS peIleHUH (MHAWBUAYalbHOE, NPUHATHE PELIeHHs B TPYIIIE,
MPUHSTHE PELICHUI IPYIIOoN);
CaMOCTOSITEIBHO COCTAaBIIAITH AJITOPUTM pelleHusl (U3MYecKod 3afayd WIM IUTaHA HCCIENOBaHUSA C Y4ETOM
HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeiaraeMble BapUaHThl PELICHUI;
JieNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 pellleHHe.

CaMOKOHTpOJIL, IMOLMOHANbHBLIANHTENIEKT:

JlaBaTh AJ€KBATHYIO OLEHKY CUTYyallM U MPEUIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh TPUYMHBI JOCTIKEHHS (HEIOCTHIKEHHSI) PE3YJIbTAaTOB JIESATEIbHOCTH, JIaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY;
BHOCUTbH KOPPEKTUBHI B JEATEIBHOCTE (B TOM YHUCIIE B XOJ] BHIMOJHEHHUS (PU3UMUYECKOTO UCCIIETOBAHUS WM MPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITEIILCTB, M3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSM;
CTaBUTH ceOsl HA MECTO JPYroro 4ejoBeKa B XOJie CIOpa WM JUCKYCCHH Ha HAyYHYIO TeMY, IOHHMAaTh MOTHUBHI,
HaMEpEHUs U JIOTUKY JIPYroro;
MPU3HABaTh CBOE MPAaBO Ha OMIMOKY MPH PElIeHHH (QU3UYECKUX 33a]ad WM B YTBEPXKICHUSIX HA HAYYHBIC TEMbI H
TaKO€ e IIPaBo APYroro.
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HNPEIMETHBIE PE3YJIbTATBI

K xonmy oOydenmss B 7 KJjacce TpeIMETHbIE pe3yJabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh

c(OPMHUPOBAHHOCTD Y O0YUAIOIINXCS] YMEHUH:

WCTIONB30BaTh MOHATHS: (U3UUECKUE M XMUMUYECKUE SBJICHUs, HAOIIOACHWE, DKCIEPHUMEHT, MOJIeNb, THUIOTe3a,
eIWHUIBl (U3NUECKUX BENWYHMH, aTOM, MOJIEKYyJla, arperaTtHble COCTOSHHS BemlecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHHYEeCKOE IBIDKCHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, IPSMOJIIMHEWHOE), TPacKTOPHI,
paBHOAEHCTBYIOIIAs cuia, AedopManys (ynpyras, IiacTH4ecKas), HeBECOMOCTb, COOOIAIOIINECS COCYIBI;
pasnuuate sBreHus (audQysus, TEIUIOBOE ABMKEHUE YacTHUI] BELIECTBA, PABHOMEPHOE JBIKEHHE, HEPABHOMEPHOE
JBIDKEHHE, MHEPLHUs, B3aUMOACHCTBHE Tell, paBHOBECHE TBEPABIX TeJl C 3aKPEIUIEHHON OChIO BpallleHUsl, Nepeaada
JaBIeHUA TBEPABIMU TENaMH, >KUAKOCTSIMHM M Ta3aMH, aTMoc()epHOE AaBJICHHUE, IUIaBaHWE TeJ, INPEBPAILCHUSA
MEXaHMUYECKON IHEPTUH) M0 OMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢u3nUecKoe SBICHUE;
pacro3HaBaTh IPOSBICHUE W3YYEHHBIX (PU3MUYECKHX SBICHUI B OKpPY’KalOIIEM MHUpE, B TOM uHcie (U3NUECKUE
SIBJICHUS B IPUPOJIE: IPUMEPHI JIBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXXHMBOM MIPUPOAE, NEHCTBUE CHUIIBI
TPEHUSI B IPUPOAE U TEXHHKE, BIMSIHHE aTMOC(EPHOro NABIECHUS HA KUBOW OPraHU3M, IJIaBaHUE PBIO, pHIYAard B
TeJe YeNoBeKa, MPU ITOM MEPEeBOIUTH NPAKTHUECKYIO 3a1ady B Y4eOHYIO, BBIACIATH CYIISCTBEHHBIC CBOWCTBA
(mpu3HaKK) PU3HMYECKUX SBICHUN;
OIMCHIBATh M3YUYECHHBIC CBOWCTBA TEN M (DU3UUECKUE SIBICHUS, HCIONb3ysd (pu3nuecKue BEIMYUHBI (Macca, 00bEM,
IUIOTHOCTh BEILECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIAa TSDKECTH, BEC TEJa, CHUia
TpeHus], NaBieHUe (TBEPAOrO Tena, KUIKOCTH, Ta3a), BBHITAJKUBAIONIAS CHJIA, MeXaHH4Yeckas paboTa, MOIIHOCTH,
IJI€40 CHJIbI, MOMCHT CHIJIBI, KOC‘)(I)(bI/I]_[I/ICHT II0JIE3HOT'O ILGI‘/'ICTBI/IH MECXaHU3MOB, KMHCTHYCCKAs M IMOTCHIMAJIbHAs
SHEPTrusl), IpU ONMHUCAHUM MIPABUIBHO TPAKTOBATH (HU3MUECKUI CMBICI HCIOIb3yEMBIX BEJIMUUH, UX 00O3HAUYEHUS U
enrHULbl GU3MYECKUX BENWYMH, HAXOOUTH (POPMYJIBI, CBSI3BIBAIOLINE NAaHHYIO (DMU3MUECKYI0 BEJIMUMHY C APYTHMHU
BEIMYMHAMHU, CTPOUTH IPadUKN U3YUCHHBIX 3aBUCMOCTEH (PU3HUYECKUX BEJIMYHH;
XapakTepU30BaTh CBOWCTBA Tel, (PU3NYECKUE SBICHUS M MPOLIECCHI, MCIONb3Ys IMpaBUiIa CIOXKEHUS CHI (BHOJb
OITHOM TpsMO¥i), 3akoH ['yka, 3axon llackans, 3akoH Apxumena, MPaBHIO paBHOBecHs pbrdara (0JI0Ka), «30J0Toe
MIPAaBUIIO» MEXAHHKH, 3aKOH COXPAHEHHsI MEXaHHYECKOW PHEPruM, MpPHU ITOM [aBaTb CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alMChIBATH €M0 MATEMAaTHYeCKOE BBIpKEHHE;
06’B$1CH$1TI) (1)I/I3I/I‘IGCKI/IC SABJICHUA, TIPOLCCCHI H CBOMCTBA TCJI, B TOM YHCI€C U B KOHTCKCTC CI/ITyaHI/II\/'I
MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIIATE NPUINMHHO--CIICACTBCHHBIC CBA3U, CTPOUTH O6’I)SICH€HI/IC u3 1-2
JIOTMYECKUX MIaroB C ONOpPOM Ha |—2 HM3y4YEeHHBIX CBOMCTBAa (PM3MYECKHUX SIBICHUH, (U3MUYECKHX 3aKOHA MU
3aKOHOMEPHOCTH;
pemaTh pacyéTHbIe 3a7a4k B 1—2 NEHCTBHUS, UCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3NICCKUE BETMUUHBL:
Ha OCHOBE aHAJIM3a YCIOBHSI 33]]a4M 3aMKChIBATh KPATKOE YCIIOBHE, MTOACTABIATE PU3HYECKHE BEIMYUHBI B POPMYITBI
W TIPOBOAUTH pacuéThl, HAXOIUTh CHPABOYHBIC [aHHbIE, HEOOXOAMMBIE MJIS peEIleHHs 3ajad, OLECHUBATb
PEaTMCTUYHOCTD MTOJIy4YEeHHOU (PU3NYECKOM BEINUHMHBL;
pacrio3HaBaTb HpO6HeMBI, KOTOPBIC MOXXHO PCHIUTD IPH IMMOMOIITH (l)I/I?)I/I‘IeCKI/IX MCTOAO0B, B OITMCAHUH HMCCJICAOBAHUA
BBIIETISITH TPOBEpSAEMOE MPEANONoKEHNE (TUIIOTe3y), pa3inyaTh M WHTEPIPETHPOBATh MOMYYEHHBINH pe3ynbTarT,
HaXOJIUThb OIIMOKH B XOJI€ OMbITA, JAENaTh BHIBOJBI 110 €TO PE3YJIbTaTaM;
MPOBOJUTH OMBITHI 1O HAOMIOACHWIO (DU3NYECKUX SBICHUH WM (U3UUECKUX CBOWCTB Tel: (OpPMYJINPOBATh
MpoBepsieMble MPEATONIOKEHNs, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHNUS, 3alIUCHIBATh X0/ ONbITA U
(hOpMyJTUPOBAThH BHIBOJIBI;
BBITIOJIHATE TIPAMBIC HU3MEPCHHUA PaCCTOAHHA, BPEMCHH, MACCbl TCJa, OGT)éMa, CUJibl MU TEMICPATypbl C
WCTIOJNIb30BaHHEM aHAIOTOBBIX M IH(POBBIX MPHOOPOB, 3aMKCHIBATH MOKa3aHUs MPUOOPOB € YYETOM 3aJaHHON
aOCOJIOTHOI MOTPEIHOCTH U3MEPEHUIA;
MPOBONTh HCCJICIOBAaHUE 3aBHCHMOCTH OJHOW (PU3UYECKON BEIIMYMHBI OT APYroi C MCIIOJIb30BAHUEM IPSIMBIX
I/ISMepeHI/Iﬁ (33BI/ICI/IMOCTI/I IIyTU PAaBHOMEPHO ABMXKXYIIETOCA TE€JIa OT BPEMCHU IBWXXCHHUA TECJIA, CHJIBI TPCHUA
CKOJILKEHHsI OT Beca Tella, KauyecTBa 0OpabOTKU MOBEPXHOCTEH Tel M HE3aBHCUMOCTH CHJIBI TPEHHS OT TUIOINAIN
COIIPUKOCHOBEHHS TeJl, CHIIbI YIPYTOCTH OT YAJHMHEHUs MPYKUHBI, BRITAIKUBAIOIIEH CHIIBI OT 00bEMa NOTPpYKEHHON
YacTH TeJa U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT TTyOHHBI, HAa KOTOPYIO IOTPY>KEHO
TEJIO0, YCIOBWH IJIaBaHUs TeJN, YCIOBUH paBHOBECHS pbldara M OJOKOB), yH4acTBOBAaTh B IJIAHMPOBAHHH y4eOHOTO
HCCIIEIOBaHUs, COOMpaTh yCTAaHOBKY M BBINOJNHATH M3MEPEHHMs, CIEAyS NPEeATIOKEHHOMY IJiaHy, (uUKcHpoBarTb
pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJAE MPEAJIOKEHHBIX TaOMUI U TpaduKOB, IEIaTh
BBIBOJKI 110 pE3YyJIbTaTaM HUCCIICAOBaHM,
IIPOBOJIUTH KOCBCHHBIC M3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYUH (HJ'IOTHOCTB BEIIECTBA XUJIKOCTHU U TBépIIOFO TCa, cujia
TPEHUA CKOJILXKCHHA, JaBJICHUC BO34YyXa, BBITAJIKHUBAIOMIAA CUJa, HeﬁCTByIOHIafI Ha HOI'py}KéHHOG B XXUAKOCTH TECJIO,
KO3 PULIMEHT MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXaHU3MOB), CIIeys NMPEJIOKEHHON HHCTPYKIMU: MIPH BBITOJIHEHUN
H3MEpPEeHUH COOMpaTh HKCIIEPUMEHTAIILHYIO YCTAHOBKY M BEIYUCIISTh 3HAUEHUE HCKOMOI BEJIMYMHBL,
COOJTIOIATh TIPaBHIIa TEXHUKH O€30TIaCHOCTH TIPH paboTe ¢ JIabopaTOpHBIM 000pYI0BaHUEM;
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YKa3bIBaTh MPHUHLUIBI JEHCTBUS TPHUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHl, TEPMOMETp, TUHAMOMETP,
COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyuar, OIBUKHBIN W HEMOIBUKHBII 00K, HAKIIOHHAS TUIOCKOCTH;
XapaKTEepPU30BaTh NMPUHIIMITEI JICHCTBUS N3YUYCHHBIX TPHOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOW HA WX OMHCAHUS
(B TOM uYHClle: TOJIIUIHUKK, YCTPOWCTBO BOJOIMPOBOJAA, TUAPABIMYECKUN IPECC, MAHOMETpP, BBICOTOMED,
TTOPITHEBOM HACOC, apEOMETP), UCITONIB3YsI 3HAHMSI O CBOMCTBAX (PH3WUCCKUX SBIICHUN M HEOOXOMMMBIE PU3NICCKIC
3aKOHBI M 3aKOHOMEPHOCTH;
MPUBOIUTH TPUMEPHI (HAXOIUTh HHPOPMAIIMIO O TIPUMEPax) MPaKTUISCKOT0 UCIOIh30BaHMs (PU3NYCCKUX 3HAHUH B
MOBCEIHEBHOW KM3HU Juis oOecreueHus: Oe30MacHOCTH Tpu OOpalieHHH C NPUOOpaMU M TEXHUYCCKUMHU
YCTPOWMCTBAMU, COXPAHCHHS 3/IOPOBBS M COOTIOCHUS HOPM 3KOJIOTMUECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;
OCYIIECTBIIATh OTOOp MCTOYHMKOB MH(pOpMarmu B MIHTepHETE B COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIINXCS 3HAHWHM W IMyTEM CPaBHEHHS PAa3IMYHBIX MCTOYHHWKOB BBLIETSATH MH(OPMAIHIO, KOTOpas
SIBJIICTCS] TIPOTUBOPEYUBOM WM MOKET OBITh HEZOCTOBEPHO;
WCIOJIb30BaTh TPU BBHITIOJHCHUN YYEOHBIX 3a/laHUi HayYHO--TIOMYJSIPHYIO JINTEPATYPY (PU3UUECKOTO COJEPIKaHUs,
CIPaBOYHBIC MAaTEPHAJIbI, PECYpPChI CeTH MIHTEpHET, BIaaeTh MPUEMaMU KOHCIICKTHPOBAHMS TEKCTa, IPEeoOpa30BaHuUs
nH(pOpMAIUHU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChMEHHBIE M YCTHBIE COOOINEHMS Ha OCHOBE 2—3 MCTOYHHWKOB WH(OpPMAIIH
(hm3UYecKoro cofepXKaHWs, B TOM YHCIE MyOJWYHO HeiaTh KpaTKhe COOOMIEHWS O pe3yNbTaTaX MpPOEKTOB HIIH
y4eOHBIX HCCIICOBAHUMN, MPH 3TOM T'PaMOTHO HCIIOJNL30BaTh HM3YUYCHHBIM MOHATUWHBINA ammapar Kypca (Qu3ukwy,
COTIPOBOXKIATh BBICTYIJICHHE TIPE3CHTAINEH;
MIPH BBITIOJTHEHUH y4YeOHBIX MPOEKTOB W HCCIIEOBAHUN PACIIPENENsTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MMOCTaBIICHHBIMU 3aJ]Ja4aMH, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA JIEHCTBHIA, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKIIA]
B ACATCIIBHOCTD I'PYIIIEI, BBICTpaUBATh KOMMYHUKATHUBHOC B3aHMOI[CI7[CTBH€, YUUTBIBAasA MHCHUC OKPYKAIOMINX.

K xoHmy oOydenuss B 8 KJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

HCIIOJIb30BaTh MOHATHA: MacCa U pPasMEpPbl MOJICKYJ, TCIUIOBOC JABMIXCHUC AaTOMOB M MOJICKYJI, arperaTHbIC
COCTOAHUA BCUICCTBA, KPUCTAJUIMYCCKUEC U aMOpq)HI)IC TECa, HaCLIHleHHI)II\/'I u HCHaCI:IHICHHbIﬁ rnap, BJIAXKHOCTb
BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS OHEpPrus, TEIUIOBOM [BUraTeNlb, 3JIEMEHTAPHBIA JIEKTPUUYECKUNA 3apsl,
ANEKTPHYECKOE TI0JIE, MPOBOTHUKH M AUAIICKTPHKH, TOCTOSHHBIN IEKTPUUECKHI TOK, MArHUTHOE TI0JIE;

pa3nuyare SIBICHUS (TEIUIOBOE pACIIMpPEHHE W CXKaTHe, TeIUlonepenada, TEIUIOBOE PAaBHOBECHE, CMadHMBaHME,
KanWUISIpHBIC SIBIICHWS, WCIApeHHE, KOHACHCAIWs, IUIABICHHE, KpHCTAUM3auus (OTBEpACBaHUE), KHUIICHHE,
Teruonepeada (TEMIONPOBOAHOCT, KOHBEKLUS, W3JIy4EHHE), O3JCKTpH3alus TeJl, B3auMOJCHCTBUE 3apsjioB,
JEUCTBUS HIEKTPHIECKOT0 TOKA, KOPOTKOE 3aMBbIKaHHE, B3aMMO/ICHCTBHE MarHUTOB, ICHCTBIE MarHUTHOTO TIOJIST Ha
MPOBOJIHHUK C TOKOM, 3JISKTPOMAarHUTHAsI WHIYKIHS) 10 OIMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacrio3HaBaTb MNPOSABJICHUE H3YYCHHBIX (1)H3quc1<1/1x SIBJICHUH B OKpYyXaromemM MHpE, B TOM YHCIIC (1)I/I3I/I‘ICCKI/I6
SABJICHUA B IMPUPOAC: MOBEPXHOCTHOC HATSKCHUE W KAIIWIUIAPHBIC ABJIICHUA B IMPUPOJAC, KpUCTAJJIbI B NPUPOAC,
n3nydenue CosiHIa, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, OOpa3oBaHME pPOCHI, TyMaHa, HHes, CHera,
JIIEKTPUYECKHE SIBICHHS B aTMoc(epe, DJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHHTHOE IOJie 3eMid, japeid
MOJIFOCOB, POJIb MAarHUTHOTO TIOJA JUISl )KU3HU Ha 3emile, TOJSIPHOE CHUSHHUE, IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO
3a1a4y B y4eOHYI0, BBICISATH CYIIECTBEHHbIE CBOMCTBA (TIPH3HAKHN) (PH3NIECKUX SBICHUIA;

OIMCHIBaTh M3YYEHHBIE CBOMCTBA Tel M (DU3MUECKHE SBICHHS, UCIONB3Yys (H3NYECKUE BEIUYUHBI (TeMIepaTypa,
BHYTPEHHSISI DHEPIus, KOJIMYECTBO TEIUIOTHI, Y/ENbHAs TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIUIOTa IUIABICHUS,
yllelbHasl TEIUIoTa MapooOpa30BaHus, yJelbHas TEIJIOTa CrOPaHMs TOIUIMBA, KOI(P(HUIMEHT MOJIE3HOrO NEeHCTBUS
TEIJIOBOH MAIIMHBI, OTHOCUTENbHAsl BIAKHOCTh BO3/yXa, OSJIEKTPUYECKHH 3apsja, CHJA TOKAa, JJIEKTPHYECKOE
HaNpsOKeHUE, CONPOTHBIICHHE IPOBOAHUKA, YAEIbHOE CONpPOTHUBICHHE BellecTBA, padoTa W  MOIIHOCTb
QJICKTPUYCCKOI'O TOKa), IIpyu OIMCAaHWUU IIPABUJIBHO TPAKTOBATh (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YEMbIX BCJIMYWH,
0003HAYCHUSI W EAMHUIBI (U3NYECKUX BEIUYMH, HAXOAWTh (HOPMYJBI, CBS3BIBAIONINE JAHHYIO (U3MYECKYIO
BEJIMYHMHY C IPYTMMH BEJTMYUHAMH, CTPOUTH TPa(h)MKN U3yUEHHBIX 3aBUCUMOCTEH (PU3MUYECKHX BEJIMYHUH;
XapaKTEepru30BaTh CBOICTBa TECII, (bI/ISI/I‘IeCKI/Ie ABJICHHUA W TPOLECCHI, HUCIOJB3ysd OCHOBHBIC IIOJIOKCHUA
MOHeKy.HHpHO“KI/IHCTPI‘-ICCKOﬁ TEOpHUU CTPOCHUA BCUICCTBA, NPUHIMUII CYIICPIIO3NIHNU rnoneun (Ha Ka4€CTBECHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH OMma Ui ydacTka nend, 3akoH J[xoyns—JIeHma, 3akoH COXpaHEHHUS
SHEPTUH, [IPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMATUYEeCKOE BBIPAKEHHE;
OOBSICHATH  (U3MYecKWe Tpolecchl W CBOMCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CUTyalMid
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISATH IPUYMHHO-CIICACTBEHHbBIE CBS3U, CTPOUTH OOBsICHEHHE n3 1—2
JIOTMYECKHUX IIArOB C OMOpoW Ha 1—2 WM3Y4YEHHBIX CBOWCTBA (M3MUECKHUX SBICHHUH, (UIUUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIE 3a7a4u B 2—3 IEHCTBHUS, UCIIONb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAOLINE (PU3NUECKUE BETMUUHBL:
Ha OCHOBE aHAJIM3a YCIIOBHSA 3a/la4M 3alMCBhIBATH KPATKOE YCIOBHE, BBIBISATH HEIOCTATOK JAHHBIX JUIS PEIICHUS
3aJ]aud, BBHIOMpATh 3aKOHBI W (HOpMYJBI, HEOOXOAMMBIE Ui e€ pEelICHUs, MPOBOJUTH PAacuEThl U CPaBHUBATH
HOJTyYeHHOE 3HaYeHHEe (PH3NIECKON BETMIMHBI C U3BECTHBIMU TAaHHBIMH;
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pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIMTh HMPU MOMOMIM (PU3WYECKHX METOMOB, MCHONB3YsS ONHCaHWE
WCCIICIOBAHUS, BBIICIATh MPOBEPSEMOE MPEANOJIIOKEHHE, OIICHUBATh INPABUIBHOCTD TOPAAKA MPOBEICHHS
HCCIIEIOBAaHUS, JeNIaTh BHIBO/DI,
MPOBOJIUTH OIBITHI 110 HAOMIOACHHUIO (GU3MUYECKUX SBICHUI WM (PU3NYECKUX CBOWCTB Tel (KanmUIApHbIC SBICHUS,
3aBUCHMOCTD JIABJICHHS BO3IyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOLEcca OCTHIBAHUS M HArPEBAaHUS IPH
M3JIy4eHUH OT IBeTa M3JIydaromieil (MOrjomaronel) MoBepXHOCTH, CKOPOCTh MCHAPEHUSI BOJIBI OT TEMIEPATYpHI
KHUJIKOCTH W TIUIOMIagu €€ TIOBEPXHOCTH, JJIEKTPU3alUs Tell M B3aUMOJACHCTBHE DJICKTPUUECKUX 3apsiioB,
B3aMMOJICHCTBUE TOCTOSHHBIX MAarHUTOB, BH3YyaJM3allsi MAarHUTHBIX MOJEW TMOCTOSIHHBIX MarHUTOB, ACHCTBHA
MarHUTHOTO TIOJIS1 HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOWCTBA AJICKTPOJBHUIATENS TOCTOSHHOTO
TOKa): (OPMYJIHUPOBATh MPOBEPSEMBIE MPEANON0KEHHs, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOIO 000pYAOBaHUS,
OIMCBHIBATH X0 OMbITa 1 YOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH TMIPSMBIC M3MEPEHMS TEMIIEPATyphbl, OTHOCHTEIBHON BIKHOCTH BO3[yXa, CHJIBI TOKA, HANPSDKCHHS C
UCTIONIb30BAaHWEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (DU3MUECKUX BEIMYUH, CPABHUBATH PE3yJIbTATHl H3MEPEHHUH C
y4IETOM 3aIaHHON aOCONFOTHOM MTOTPEITHOCTH;
MPOBOJUTH HCCIIECAOBAHUE 3aBHCUMOCTH OJHOW (DM3MYECKOH BENIWYMHBI OT APYrod C HMCIOJIb30BAHHUEM MPSMBIX
W3MEpeHU (3aBHCHMOCTh COINPOTHBICHHUA MPOBOAHUKA OT €ro JUIMHBI, IUIOIAAM TONEPEYHOTO CEUCHHS U
YIIEIBHOTO CONPOTHUBIICHHS BELIECTBA IPOBOJHHMKA, CHIIBI TOKA, WAYIIETO Yepe3 NPOBOIHUK, OT HANPSDKCHUS Ha
MPOBOJHHKE, HCCIIEIOBAaHUE IIOCIEIOBATEIBHOTO M MapajuIeIbHOTO COEAMHEHHH NPOBOJHHUKOB): IUIAHUPOBATH
HCCIIeIOBaHNe, COOMpaTh YCTAHOBKY M BBIIONHATH W3MEpPEHHs, CIEAys NPEAJIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yAbTaThl IOTYUYEHHOM 3aBUCUMOCTH B BHJIE TaOIUII U rpaduKOB, JeTaTh BBIBOJBI MO PE3yJIbTaTaM HCCIICAOBAHMS;
MPOBOJIUTH KOCBEHHBIE M3MEpEHHs (U3MUSCKHX BeNWYMH (yAelbHas TEIIOEMKOCTH BEIIECTBA, CONPOTHBIICHUE
MPOBOJIHKKA, pa0d0Ta M MOIIHOCTH JIEKTPUYECKOTO TOKA): INIAHUPOBATH U3MEPEHUsI, COOMPATh SKCIEPHMEHTAIBHYIO
YCTaHOBKY, CIIEAysl MPEIIOKEHHON HHCTPYKIINH, U BBIYHACIATH 3HAUYCHUE BETNYMHBI;
co0JII0aTh TpaBuiia TEXHUKU 0€30MMacHOCTH IpH paboTe ¢ 1adopaTopHBIM 000pYyI0BaHUEM;
XapakTepu30BaTh NPUHIUIIBI ACUCTBHSI H3YYEHHBIX TPHOOPOB U TEXHUUYECKHX YCTPOMCTB C OMOPOW HAa MX OMHCAHHUS
(B TOM umcie: cuCTeMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJILTMETpP, CUETUUK
ANEKTPUYECKOH JHEPTHHU, JIICKTPOOCBETHUTEIbHBIE TPHOOPHI, HAarpeBaTeNbHBIC AIICKTPONPHOOPHI  (IPUMEpEHI),
ANEKTPUUYECKUE TPENOXPAHUTEIH, SICKTPOMArHHUT, 3JIEKTPOJIBUraTeNlb ITOCTOSHHOTO TOKA), WCIONB3Ysl 3HAHUS O
CBOHCTBax (PM3MUYECKUX SIBIICHUH M HEOOXO MBI (PU3UUECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIC IPHOOPHI MO CXEMaM M CXEMaTHYHBIM
puCyHKaM (KHUJIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETp, THIPOMETp, [BHUraTelb BHYTPEHHEIO CrOpaHMI,
ANIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI JUICKTPHUYECKUX IETeH C IOCIEAOBATEIFHBIM M IapauIebHBIM
COEJIMHEHHEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHHS DIIEMEHTOB JIEKTPUIECKUX LIeTIeH;
MPUBOJIUTH IPUMEPHI (HAXOAUTH HHPOPMAIHIO O MPUMEPaX) MPaKTHIECKOTO HCIOIb30BaHHs (PH3MUECKUX 3HAHUN B
MOBCEJHEBHOW JKW3HM sl obecriedeHus: O€30MACHOCTH MpH OOpalleHUH C NpudopaMu U TEXHUYECKUMH
YCTPOWCTBaMU, COXPAHEHHUS 3I0POBBsI U COOIIOACHHS HOPM SKOJIOTHYECKOTO ITOBEACHUS B OKPYKAIOIIEH Cpele;
OCYIIECTBIIATh MOMCK WH(POPMAIUK (QHU3MYECKOTO COAepKaHus B MHTepHeTe, HA OCHOBE MMEIOIINXCA 3HAHWHA U
MyTEM CpaBHEHUS JOMOJIHUTENLHBIX HCTOYHUKOB BBIJIENSATh MH(QOpMAIIHIO, KOTOpast SIBISETCS IPOTHBOPEUUBON HITH
MOJKET OBITh HEIOCTOBEPHOIA;
UCIIONIb30BaTh MY BBHIOJHEHUH y4eOHBIX 3a/laHUi HAyYHO--TIONYJISIPHYIO JIUTEPATypy (DU3NUECKOTO COICpIKaHM,
CIIPaBOYHBIE MaTepUalIbl, PeCypChl ceTH MHTepHeT, BiaieTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMs
nH(popManuK U3 OTHON 3HAKOBOH CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W KPAaTKHE YCTHBIC COOOIEHUs, 0000Inas WH(pOPMAIMIO M3 HECKOJIBKUX
WUCTOYHUKOB (PU3MYECKOTO COJEpXaHWs, B TOM YHCIIE MYOIUYHO MPEJCTABIATh PEe3ydbTaThl MPOEKTHOW WIIH
MCCJIEJIOBATEILCKON JIESITEIbHOCTH, NPH ATOM TPaMOTHO HMCHOJIB30BAaTh M3YYCHHBIN NMOHATHHHBIA ammapar Kypca
(HU3HUKH, COTPOBOXKIATH BBICTYIUICHUE MTPE3EHTAIIHEH;
NP BBIOJHEHWU YYEOHBIX TPOEKTOB U HCCIECNOBAHUN (DU3MYECKUX IMPOIECCOB paclpelelsiTh 00sS3aHHOCTH B
TpyIIe B COOTBETCTBUY C TIOCTABJICHHBIMU 33/1a4aMH, CJICTUTh 32 BHIITOJHEHUEM TUTaHa ISHCTBUI B KOPPEKTHPOBATH
€ro, aJIeKBaTHO OICHWBaTh COOCTBEHHBIH BKJIQJ B JEATENBHOCTH TPYIIBI, BHICTPAWBATh KOMMYHHKATHBHOE
B3aMMOJIEHCTBHUE, POSIBIISSI TOTOBHOCTD pa3perars KOH(IUKTEHL.

K xoHmy oOydenuss B 9 KJjacce TMpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOIKHBI OTPaXKaTh

c(OPMHPOBAHHOCTh Y O0YYAOIIMXCSI YMEHUIH:

WCIIONb30BaTh MOHATUSA: CHUCTEMa OTCuU€Ta, MaTepHallbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBwkeHus, aedopmanus (ympyras, IlacTUdecKkas), TPeHHE, IIEHTPOCTPEMHUTEIIEHOE YCKOPEHHE, HEBECOMOCTh U
MEPerpy3KH, LEHTP THKECTH, Aa0OCOITIOTHO TBEPOE TEJO, IIEHTP TSHKECTH TBEPIOTO Tela, PABHOBECHE, MEXaHUIECKHE
KOJIeOaHMS U BOJHBI, 3BYK, HHPPA3BYK M YIBTPA3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPHI UCITYCKAaHUS M TOTJIOIIEHUs, alb(ha-, 0eTa- U raMmma-u3ydeHus,
M30TOIBL, SIEPHASI SHEPTETUKA;

pasnmuyaTh sABIEHUS (paBHOMEpPHOE M  HEPaBHOMEPHOE TPSIMOJIMHEHHOE [BIKEHWE, PABHOYCKOPEHHOE
MIPSIMOJIMHEHHOE NIBIDKCHHE, CBOOOJHOE MaJCHUE TEll, paBHOMEPHOE ABIKCHHE IO OKPY>KHOCTH, B3aMMOJICHCTBHC
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TeJ, peaKTHUBHOE IBIDKCHWE, KOeOaTenpbHOE IBIDKEHHUE (3aTyXalollde W BBIHYXKICHHBIC KOJcOaHMs), PE30HAHC,
BOJIHOBOE JIBWKCHHUE, OTPaKEHUE 3BYyKa, MPSIMOJIMHEHHOE paclpoCTpaHEeHHe, OTpakeHHE U IPEJIOMIICHHE CBETa,
MOJTHOE BHYTPCHHEE OTPAKCHHE CBETA, Pa3JIOKECHUE OENIOro CBETa B CHEKTP U CIOXCHUE CHEKTPAILHBIX I[BETOB,
JICTIEPCUST CBETA, €CTECTBEHHAs paJHOAKTHBHOCTh, BO3HHKHOBCHHE JIMHEHYATOrO CIIEKTpa W3Iy4YeHUs) TI0
OIIMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX AAHHOE (PU3UUYECKOE SIBICHHE;
pacmo3HaBaTh MPOSBICHHE HM3YYEHHBIX (DU3MYECKUX SBICHHH B OKpYXKalolleM Mupe (B TOM uHcie (U3NUECKHEe
SBJICHUSI B MIPUPOJIC: MPHIUBBI M OTIUBBI, IBMKEHUE TUTaHeT CONHEYHOW CHCTEMBI, PEaKTHUBHOE ABHKCHUE >KUBBIX
OpPTraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSCCHHE, CCHCMHUYECKUE BOJIHBI, I[yHaMH, 3XO0, I[BETa Tel,
OINITHYECKHUE SIBJICHUS B TPHUPOJIE, OMOIOTHUECKOE NEHCTBUE BHUIAMMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
W3TY4YCHHUH, ©CTECTBEHHBI pPaAMOaKTHBHBIA (POH, KOCMHYECKHE JY4YH, PaJdOAKTUBHOE H3ITyUYeHHE MPHPOTHBIX
MUHEpAJIOB, JACUCTBHE PAMOAKTHBHBIX M3TyUYCHHH Ha OPTaHWU3M YEIOBEKa), IPH 3TOM HEPEBOJUTH MPAKTHUECKYIO
3a/1a4y B Y4eOHYI0, BBIIETISTH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PH3HUECKUX SIBIICHU,

OIMCHIBATh M3YyYEHHBIC CBOWMCTBA Tel W (U3UUECKUE SBICHUS, HMCHOJNB3Yys (U3UUECKUE BEIMYUHBI (CpeAHss U
MTHOBEHHAs! CKOPOCTH TeJla TIPU HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHUE, NepeMelIeHne, MyTh, YIIoBas CKOPOCTh,
CHJIa TPEHUS, CHJIa YIIPYrOCTH, CHJIa TSDKECTH, YCKOPEHUE CBOOOHOTO MaJIeHHS, BEC TeJa, UMITYJIbC TeNa, UMITYJILC
CHJIBI, MEXaHHUECKasl padoTa ¥ MOIIHOCTh, IOTCHIMAIBLHAS YHEPTUs Tella, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMITH,
MOTEHIMATBHAS DHEPTUsl CXKATOW MPY>KUHBI, KHHETHUECKasl DHEPrHsl, MOJHAas MEXaHWYecKas dHEprusi, Mepuoix U
YyacToTa KoyiebaHui, IMHA BOJTHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPETOMIICHHS
Cpellbl), TIPY ONUCAHWW TPABUIILHO TPAKTOBATh (DU3UUECKUH CMBICT HCIONB3yEMBIX BEIUYMH, O00O03HAUCHHS H
eIVHUIBI (U3NUECKUX BEIUYHMH, HAXOIUTHh (POPMYJIIBbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYI0 BEIUUMHY C APYTHUMHU
BEJIMYMHAMH, CTPOUTH IPadUKN U3YUCHHBIX 3aBUCMOCTEH (PU3HMUYECKUX BEJIMYHH;

XapaKTepr30BaTh CBOMCTBA TeN, (GU3UUCCKUE SBICHUS M MPOIECCHI, UCMOIb3Ysl 3aKOH COXPAHCHUS SHEPTHH, 3aKOH
BCEMHUPHOTO TATOTECHUS, TMPHHIUI CYNEPHO3UIUKM CHJI, TPHUHIMI OTHOCUTeIbHOCTH ['amunes, 3akonbl HbloTOHa,
3aKOH COXpaHCHHSI MMITYJIbCa, 3aKOHBI OTPAKCHHUS M MPEJIOMIICHUS CBETa, 3aKOHBI COXPAaHCHHsS 3apsIOBOTO U
MAacCCOBOI'0 YHCCII MMpU AACPHBIX pC€aKIHUAX, IIPU 3TOM JaBaTb CJIOBECHYIO q)OpMy.HI/IpOBKy 3aKOHa M 3aIliuChiBaTh €ro
MaTeMaTHYECKOEe BHIPAXKCHUE;

O0BSICHATH  (M3MYeCKHMe Tpolecchl W CBOMCTBA Tel, B TOM 4YHCI€ W B  KOHTGKCTE CHUTyaluid
MPAaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUINHHO--CIICICTBEHHBIC CBA3U, CTPOUTH OOBsICHEHUE U3 2—3
JIOTMYECKUX IIAroB C OMOpOi Ha 2—3 M3YYEHHBIX CBOMCTBA (M3MUYECKHUX SBICHHHA, (PUIUUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEW;

pemaTh pacuyéTHble 3amaud (OMHparolIUecs Ha CUCTeMy W3 2-3 ypaBHEHWI), WCIONB3ys 3aKOHBI M (HOPMYIIHI,
CBsI3bIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalK3a YCJIOBHS 3a/laud 3alKChIBaTh KPATKOE YCIIOBHE,
BBIABJIIATH HEAOCTAKOLINE HIIU I/I36I)ITOT-IHLIC JaHHBIC, BLI6I/IpaTI) 3aKOHbI 1 q)OpMy.HLI, HCOGXOI[I/IMLIC AJId peuICHud,
IIPOBOIUTH pacqéTm 1 OLCHUBATH PCAIMCTUYHOCTD MMOJTYYCHHOTO 3HAYCHUA (1)I/I3I/I‘IGCKOI>'I BCIINYUHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOINM (PU3MUYECKHX METOJIOB, HMCIOJb3Ys OMHCAHUC
WCCIIC/IOBAHUS, BBIJICNIATh MPOBEPAEMOE MPEANOJIIOKEHHE, OICGHUBATh TMPABUIBHOCTh TOPSJIKA MPOBEICHHUS
WCCIIEIOBAHUS, JIEJIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIFOICHHUH U OTBITOB;

MPOBOJUTH OTBITHI MO HAOIO/IEHHIO (PU3NYECKUX SBICHUN WM (PU3NIECKUX CBOUCTB Tel (M3y4eHUE BTOPOTO 3aKOHA
HeroToHa, 3aK0oHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTh TIeproJia KojeOaHuli MPY>KHHHOTO MasiTHUKA OT MacChl rpy3a
M KECTKOCTH TPYXKHUHBI U HE3aBUCHMOCTh OT aMIUTUTY/bl MaJIbIX KOJEeOaHWH, NMPAMOIMHEHHOE PaclpoCTpaHeHHE
CBETa, pa3joKeHUe OEJIoro CBeTa B CIIEKTP, WU3y4YCHHUE CBOWCTB M300pPaXKCHUS B IUIOCKOM 3€pKajic M CBOWCTB
n300paXKeHusl MpeaMeTa B COOMparoiel JIMH3e, HAONIo/IeHHe CIUIOIIHBIX M JIMHEWYATBhIX CIIEKTPOB W3ITYYCHHUS):
CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO HaOOpa 00OpYJOBaHUs, OMHCHIBATH XOJI OIBITA M €ro
pe3yibTaThl, HOPMYIUPOBATEH BHIBOIHI;

MMPpOBOJUTH IIPHU HCOGXO}II/IMOCTI/I CCPUIO IPAMBIX H3MepeHHI>'I, ornpeaeasa Cpe€aAHee 3HAYCHUC H3Mep§IeMOI>'I BCJIMYHUHBI
(bokycHOe paccTosiHME COOHMpArOIIeii JUH3bI), OOOCHOBBIBATH BBIOOP cCroOco0a H3MepeHUs (M3MEPUTEILHOIO
pubopa);

MPOBOJUTH HCCIEJOBaHUE 3aBUCHUMOCTEH (HM3MYECKHX BEJIMYMH C HCIOJB30BAaHHEM MPSAMBIX H3MEpEHHI
(3aBHCHMOCTB IyTH OT BPEMEHH IIPHU PAaBHOYCKOPEHHOM JIBHKEHUH 0e3 HavyalbHOW CKOPOCTH, MepHoaa KojeOaHui
MaTEeMaTHYECKOT0 MasTHUKAa OT JUTMHBI HUTH, 3aBHCHMOCTH yrja OTPKEHHUS CBETa OT YIWla MaJCHUS W yria
MPEJIOMIICHUSI OT YTiia TaJIeHUs1): TNIAHUPOBaTh MCCIIE0BAHIEe, CAMOCTOSTEIIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
PE3YIbTATHI HOHy‘IeHHOﬁ 3aBUCUMOCTHU q)HSI/I‘IeCKI/IX BCJIMUUH B BUIC Ta6.HI/IH u I'pa(bI/IKOB, J€JaTb BBIBOABI IIO
pe3yJbTaTaM UcClel0BaHus;

MPOBOJUTH KOCBEHHBIE U3MepeHHs (U3WYeCKUX BeJIMYHH (CPelHssi CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHUE CBOOOJHOTO MaJCHUs, KECTKOCTh NPYKUHBI, K03QUIMEHT TpeHus
CKOJIBXKCHUSI, MCXaHHYCCKaA pa60Ta 1 MOIITHOCTB, 4aCTOTa U IEPUOJ] KoJe0aHnii MaTEMAaTUYECKOTO U IIPY>XUHHOT'O
MAasiTHUKOB, ONTHYECKas Cuja COOMparoleid JUH3bI, PaJHOaKTHBHBIH (OH): MIaHUPOBaTh M3MEPEHHUs, COOMpaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH HM3MEPEHHUS, CIEAYS NPEAJIOKEHHOW HHCTPYKLIMH, BBIYHCIATH
3HAYEHHE BEJIMYMHBI U AHAIU3UPOBATH [TOIYYEHHBIE PE3YJIBTAThI C YUETOM 33JaHHOM MOrPEIIHOCTH U3MEPECHMUI;
co0JII0aTh NpaBuiia TEXHUKM 0€301MacHOCTH IpHu padoTe ¢ 1adopaTopHBIM 000pyIOBaHUEM;
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pa3nryaTh OCHOBHBIE MPHU3HAKHN M3yUEHHBIX (PH3MUECKUX MOJENIeH: MaTepratbHas TOUKa, aOCOIIOTHO TBEPIOE TEIO,
TOYCYHBIH UCTOYHUK CBETA, Y4, TOHKAs JINH3a, IIaHeTapHasi MOJIeh aTOMa, HyKIIOHHAS. MOJICIh aTOMHOTO SI/Ipa;
XapaKTEepPU30BaTh MPUHIIMITEI ICHCTBUS N3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HA WX OMUCAHUS
(B TOM YHCIIe: CHHIOMETP, JATYUKU TIOJOXKCHHS, PACCTOSHUS M YCKOPEHUS, paKeTa, dXOJIOT, OYKU, TEPUCKOIL,
(oToanmapaT, ONTHYECKHE CBETOBOIBI, CIEKTPOCKOI, TO3MUMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUA O
CBOMCTBaxX (PU3HUYECKUX SBICHUI M HEOOXOAUMBIC (DI3UIECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMBI M CXEMAaTUYHBIC PUCYHKU U3yUEHHBIX TEXHUYCCKUX YCTPOHCTB, U3MEPHUTEILHBIX MPUOOPOB U
TEXHOJIOTMYECKUX TPOIECCOB MPU PEUICHUU YYeOHO--MIPAKTUYCCKUX 3ajad, ONTUYCCKHE CXEMBI I MOCTPOCHUS
n300paKeHNH B IIIOCKOM 3€pKajie M cCOOMparolIel INH3E,

MIPUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TIPUMEPax) MPAKTUIECKOTO UCTIOIB30BaHMS (PU3NIECKUX 3HAHUH B
ITOBCETHEBHON JKM3HM i1 oOecIedeHusT O€30MMacHOCTH TpH OOpalieHuH ¢ MpuoopaMu M TEXHHICCKUMU
YCTPOMCTBAMU, COXPAHCHHS 3/IOPOBBS M COOIOACHUS HOPM 3KOJIOTMUECKOTO MOBEICHUS B OKPYKAIOIICH cpele;
OCYIIECTBJIATh MOWCK HH(pOpManuu (QU3MUECKOTO cojaepkaHus B MHTepHETE, CaMOCTOSATENBHO (DopMyIupys
MOMCKOBBIN 3ampoC, HAXOJUTh IyTH OMNPEICIICHUS JOCTOBEPHOCTH TIOIYYCHHON WH(pOpMaMu Ha OCHOBE
MMEIOTNXCS 3HAHUH U JOTIOTHUTEIHHBIX HCTOYHUKOB;

WCTIONb30BaTh MPY BBHITIOJHEHWH yUeOHBIX 3a/laHUi HAYYHO--TIONMYJSIPHYIO JIATEPATYPY (PU3UIECKOTO CONEpKaHus,
CIpaBOYHbIE MaTEePHAJIbl, PECYpCHI ceTH MIHTepHeT, BIageTh MpuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IPe0Opa30BaHUS
nH(GOPMAITUU U3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NIMCHMEHHBIE W YCTHBIE COOOIIEHUSI HAa OCHOBE MH(OPMAIMK M3 HECKOIBKUX MCTOYHHUKOB
(M3UYecKoro coAeplKaHWs, IMYONWYHO TIPEIACTABIATH Pe3yJdbTaThl TPOSKTHOH WM HCCIEN0BATEIhCKON
NEeSTeNLHOCTH, TIPH 3TOM I'PaMOTHO UCTIONB30BATh N3YUYECHHBINA MOHATUHHBIN anmapaT U3y4aeMoro paszaena Qu3uku u
COIPOBOXKIATh BRICTYIICHHE MTPE3CHTALIMEH ¢ yUETOM OCOOCHHOCTEH ay TMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

PabGouas mporpamMa mo y4yeOHomy mnpeametry «®usuka» paspadotana ¢ y4érom paloueil mporpaMmsl

BOCIIUTAHUSA, YTO OTPA)KCHO B JUHYHOCTHBIX IUVIAHHPYEMbBIX pe3yJbTaTax H o0ecnmeyuBaeT peajan3anunio

HHBAapUAHTHBIX MOI[yJ'leﬁ (HM) nporpaMmmal «Ypo'maﬂ ACATCJIbHOCTD) U «OCcHOBHBIE HIKOJbHbIE aeJgaay.

7 KJIIACC
KonunyectBouacoB | DIIEKTpOHHBIE IIporpamma BocnuTaHus
Ne HaumeHnoBanue pa3aenoB U TeEM (umudpoBbie)
n/_r[ porpaMmmabl Bcero | KP TIIP o0Opa3oBaTelibHBIEPECYpPC
bl
Paspes 1.0Pu3nka u e€ pob B O3HAHNH OKPY:KAIOIIEro MUPa NMHUM«YpouHnasn
Bu6amnoreka LIOK bHOCTB»IIPUBIICUCHNE BHUMAHUS
11 dusuka - HayKa o IpUpoe 2 https://m.eds00.ru/7f4161 PHIHXCA K IEHHOCTHOMY aCIIEKTY
94 X Ha ypOKaXx MpeaMeTOB, SBICHUY
Bu6miorexa LIOK 1, THUITUUPOBaHUE 00CYKICHUH,
1.2 dusnYecKre BETHYHHBI 2 1 https://m.edsoo.ru/7f4161 BaHHH CBOCTO MHCHHA, BHIPabOTK
04 [HOCTHOTO OTHOIICHHS K N3y4aeM
B_ 5 110K OBITHSAM, SIBICHUSIM, JIHIIAM;
. nOJIMoTEeKa
EcTtecTBeHHOHAYYHBII METOT ) MPUMEHEHUE WHTEPAKTHBHBIX
13 2 1 https://m.edsoo.ru/7f4161 6HOi 6
TTO3HAHUS 94 ¢dopm  yueOHO# paboThl -
= WHTEIJIEKTYa bHBIX,
Hroronopaznery 6 CTHMYJIUPYFOLLHX
Pasnes 2.1lepBoHavaibHbIE CBeIeHUS] O CTPOCHHH BellecTBA [I03HABATEJIbHYI0 MOTHUBALUIO,
Bbu6mmoreka [IOK HUIPOBBIX METOHK,
2.1 CrpoeHue BelecTBa 1 https://m.edso0.ru/7f4161 =~ AMCKYCCHH, JArOIUX
94 BO3MO>KHOCTD npuobOpecTH
JIBrm>KeHre U B3auMoJeiicTBre bubmmorexa LIOK conc: BeHeHmf
2.2 A 2 1 https://m.edsoo.ru/7f4161 ~KOHCTPYKTHBHOTO — juajiora,
YaCTHI[ BEIIeCTBa 04 TpynmoBoil paboTsl, KOTOpas
[ YYAT CTPOUTH OTHOIICHHS H
buommoreka [IOK o
ArperatHble COCTOSTHUS JIECTBOBaTh B KOMaHJE,
2.3 p 2 1 https://m.eds00.ru/7f4161 !
BEIIECTBA 94 CHocoOCTBYeT pa3BHTHIO
= KPUTHYECKOTO MBIIIIJICHHS;
Hroro no paszerny 6 no0yX/IeHHEe  O0Yy4aroLIHXCs
Paznen 3./IBu:keHue U B3aUMO/eiicTBHE TeJl co0mroaaTh HOPMBI
3.1 MexaHu4ecKoe JIBKCHUE 3 bubanoreka [IOK TIOBC/ICHHS, TIPABHIIA OOLICHHS
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https://m.edsoo.ru/7f4161
94

3.2

I/IHCpLII/ISI, Macca, IJI0THOCTDb

1

bu6nmoreka IJOK
https://m.edsoo.ru/7f4161
94

3.3

Cwuna. Buns! cun

Hroronopasneny

14

21

2

buomuotexa LIOK
https://m.edsoo.ru/7f4161
94

Paznen 4./laBjenne TBEPABIX TeJ, KUAKOCTEN U ra3oB

Hasnenue. llepenaua

buomuotexa LIOK

4.1 JaBIICHYS TBEPIBIMH TEIAMH, 3 https://m.edsoo.ru/7f4161
KHUJIKOCTSAMH U Ta3aMu 94
bubnmoreka IJOK
4.2 JlaByieHUE KUKOCTH 5 https://m.edsoo.ru/7f4161
94
buomuotexa LIOK
4.3 AtMochepHoe naBiaeHue 6 https://m.edso0.ru/7f4161
94
Jle¥icTBuUE *KUIKOCTH M ra3a Ha buGmiorexa LIOK
4.4 1 7 3 https://m.eds00.ru/7f4161
MorpyKEHHOE B HUX TEJI0 94
Uroromopazneny 22
Paznen 5.PaGoTa u MolIHOCTH. JHeprust
bubmuotexa LIOK
51 PaboTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
bubnunoreka IJOK
5.2 ITpocThic MEXaHU3MBbI 5 1 https://m.edsoo.ru/7f4161
94
bubmunorexa LIOK
5.3 MexaHn4eckasi SHeprus 4 1 https://m.edsoo.ru/7f4161
94
HWroro mo paznemy 13

PesepBHOE Bpems

co CBEPCTHUKAMU "
MeIarorndecKuMu
paboTHUKaMH,
COOTBETCTBYIOILIUEC
00111e00pa30BaTeNbHON
OpraHM3aliy, YCTaHOBJICHHE U
MOJIICPIKKY
IOOpOKeTaTeILHOU
aTMOC(EpHI;

OpraHM3aIMi0 HACTaBHUYECTBA
MOTHBUPOBAHHBIX 17§
SpYIUPOBAHHBIX
oOyJaromuxcs Haj
HEYCIIEBAIOLMMHU
OJTHOKJIACCHUKAMH, B  TOM

YKIagy

YHUCIe c 0COOBIMU
00pa3oBaTeIbHBIMU

MTOTPEOHOCTSIMH, JTATOIIETO
obOydaromumcst COLIMAIBHO
3HAYUMBIHT OIIBIT

COTPYAHUYECTBA U B3aUMHOU
TIOMOIIIH;

WHUIIMAPOBAHUE U MOAACPIKKY
HCCIIEI0BATEIbLCKOM
JIESATENIbHOCTA O0YyYaroIIuXCs,
IJJAHUPOBAHHUE U BBHIIOJIHEHUE

VHJUBUTYaTbHBIX u
PYIIOBBIX MPOEKTOB
BOCITMTATCIBHOM

HaMnpaBJIE€HHOCTH.

NM«OcHOBHBIE IKOJbLHBIE
AeJ1ay.y4acThe BO
BCEPOCCUICKUX aKIHUsIX,
MOCBSIIECHHBIX 3HAYUMBIM
COOBITHSIM B Poccun,

MHPE; TOPKECTBCHHBIC
MECpONpHUATHA, CBA3aHHBIC C

3aBepIIeHHEM  00pa30BaHMs,
MEePEexX0J0M Ha  CJIEIYIOIIHI
YpOBEHb o0Opa3oBaHus,
CHMBOJTH3HPYIOIIUE
npruoOpeTeHne HOBBIX
COIINAJIBHBIX CTaTyCoOB B
o0pa3oBaTebHON
OpraHM3aIvy,

00IIeCTBE; [IEPEMOHHIN
HarpaxjaeHuss (Mo  HWTOoraM
yueObHOro nmepuoja, Troja)
00y4JaroImuXcs U TeAaroros 3a
ydacTue B KU3ZHH
o0pa3oBaTeabHON
OpraHM3alliy, JOCTIKCHUS B
KOHKypCax, COPEBHOBaHHMSX,
OITUMITHA/IAX, BKJIa]] B
pa3BuTHe  00pa30BaTEIBHOM
OpraHu3alNH, cBoei
MECTHOCTH;HaOII0IEHNE 3a
MmoBesieHneM OOydarouIuxcs B

CUTYyalusIx MIOATOTOBKH,
MIPOBEJCHMS, aHaImu3a
OCHOBHBIX UIIKOJBHBIX €I,
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MEPOIPUATHH, HUx
OTHOIICHUSMU c
0o0yyaromumMucs pasHBIX
BO3DPAaCTOB, c
MeAarorn9eCKiuMH
pabOTHUKAMH W JPYTHUMH
B3pPOCIBIMH.
OBILIEE KOJIMYECTBO HACOB 68 6
[10 ITPOI'PAMME 12
8 KJIACC
Konnuectso [Iporpamma BocUTaHUS
Ne  HaumeHoBaHHE pa3fesioB U TEM 4ACOB OnexkTpoHHbIE (IUPPOBEIC)
/1 TPOTpaMMBbI 00pa3oBaTenbHBIEPECYPCHI
potp Beero KP TP OF pecyp
Pa3znen 1.TemioBble siBJIeHUsI NM«Ypounast
11 CrtpoeHue 1 CBOMCTBA 1 Bu6mmoreka [IOK ACATEALHOCTE)
' BeleCTBa https://m.edsoo.ru/7f4181ce =~ "PMBIICTICHHC BHIMARHA
5 OK oOyJaromuxcs K
1.2 TerutoBbie MPOIECCHI 21 2 3 bu JHOTeKa 1 LICHHOCTHOMY aCIIeKTy
https://m.eds00.ru/7f4181ce = wusyuaembix Ha ypokax
WToro mo pazneny 23 [IPEIMETOB, SIBJICHUN U
CO6LITI/II>1, WHUIIUUPOBAHUC
Paznen 2.9jieKTpruyYecKHe U MATHUTHBIE SIBJICHUS -
Bubanorexa 1IOK BBICKa3bIBaHHI CBOCTO
21 DIICKTPUHECKHC ABICHIA 29 2 > https://m.edsoo.ru/7f4181ce  muenus, BHIPaGOTKH CBOETO
2 2 5 1 2 BI/I6HI/IOTeKa HOK JIMYHOCTHOI'O OTHOIIICHUS K
' DUICKTPOMATHHTHBIC ABICHHS https:/m.edsoo.ru/7f4181ce =~ M3Y4acMbIM COOHITHAM,
Bubmorexa LOK SIBJICHUSIM, JINLIAM;
2.3 CBeETOBBIC SABJICHHS 10 1 1 M . NPUMEHEHUE
https://m.eds00.ru/7f4181ce = yurepaxrusHbIX Gopm
24 [ToBTOpeHme 1 bubmmorexa HOK y1eORoff padote! -
' P https://m.edsoo.ru/7f4181ce = HHTCIUICKTYaIbHBIX,
Hroro mo pazneny 45 CTUMYITHPYIOTIIX
TO3HAaBATCIBbHYIO

PesepBHOE Bpems

MOTHBAIIUIO, HTPOBBIX
METOJUK, JTUCKYCCUH,
JTAFOIIHAX BO3MOYKHOCTb
IPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOI'O JIUAJIOTA;
TPYIIIOBOH pabOTHI, KOTOpAs
YYUT CTPOUTH OTHOIICHHS U
JIeficTBOBAaTh B KOMaHIIE,
CHOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIICHUS;
moOyKIeHNE 00YJaIOIIHXCSI
cOOTI0/TaTh HOPMBI
TMOBE€ACHUA, IpaBUJIa
OOIIIEHUS CO CBEPCTHUKAMHU
" nnegarort4yeCKuMu
paboTHUKAMH,
COOTBETCTBYIOIIUE YKIIAIY
0011e00pa3oBaTebHOM
OpTraHU3aIiH, YCTAHOBJICHUE
U TIOJICPKKY
II0OpOKeTaTeNEHOM
aTMocepsl;

OpTraHU3aIHIO
HAaCTaBHHUYECCTBA
MOTHUBHUPOBAHHBIX U
9pYyIUPOBAHHBIX
00yJaroImuxcs HaJl
HEYCIICBAOIIUMHU
OJTHOKJIACCHUKaMH, B TOM
4ucie ¢ 0COOBIMU
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00pa3oBaTeIbHBIMHU
MOTPEOHOCTSAMHU, AIOIIETO
00yJaromuMcs COIMaIbHO
3HAYUMBIN ONBIT
COTPYOHHYECTBA
B3aMMHOU TIOMOIITH;
WHUIIMAPOBAHUE U
MOJIICPIKKY
HCCIIEI0BATENIbCKOM
JIESITeIIbHOCTH
o0yJaromuxcs,
IUTAHUPOBAaHHUE U
BEITIOJTHEHHE
WHIWBUIYAIbHBIX H
TPYIIIIOBBIX TIPOEKTOB
BOCIIUTATEIbHOU
HaTpaBJICHHOCTH.
NM«OcHoBHBIE
IIKOJILHBIE J1€J12».y4acTHe
BO BCEPOCCHICKHX aKIIHAX,
IIOCBAIICHHBIX 3HAYUMbIM
coobITHsIM B Poccun,
MHPE;TOP>KECTBCHHBIC
MEPOTPHUATHSA, CBSI3aHHEIC C
3aBepIIeHIEM 00pa3OBaHMUA,
MIEPEeX0I0M Ha CIEAYIOMNN
YpOBEHb 00pa30BaHus,
CHUMBOJIH3HPYIOIITIEC
npuoOpeTeHne HOBBIX
COIMMAJIBHBIX CTaTyCOB B
00pa3oBaTeNbHOU
OpraHu3aIiH,
o01ecTBe;1IepeMOHUH
HarpaxaeHus (1o uToram
y49e0HOTO Tepro/a, roa)
00yJaromuxcs 1 IeJaroros
3a yyacTue B KU3HU
00pa3oBaTenpHON
OpTaHU3aINH, TOCTHKCHUS B
KOHKYpCax, COpEBHOBaHUSIX,
OJIMMITHAJIaX, BKJIaJ B
pasButue 006pa3zoBaTENbLHOM
OpraHusainuu, CBoei
MECTHOCTH;HA0II0 IEHHUE 3a
MOBE/ICHUEM O0yUaroIIXCsI
B CHUTYallHsX ITOJATOTOBKH,
MIPOBEICHUS, aHAIIN3a
OCHOBHBIX MIKOJBHBIX JIeT,
MEPOTIPUATHM, UX
OTHOIICHHUSMH C
00yJarOIUMUCS Pa3HBIX
BO3pacTOB, C
neaarort4eCKuMu
paboTHUKAaMU U APYTUMH
B3pOCIIBIMH.

OBIIEE KOJIMYECTBO HACOB

[10 [IPOTPAMME 68 6 11
9 KJIACC
KonmuectBo
No 11/m HaumeHnoBanuepaszienoB u HaCOB

TEMIIPOTPaMMBbI Bcero KP IIP

IIporpamma BocniuTaHust
OnexTpoHHbIE (IU(POBLIE)

o0pa3oBareJbHbIE PECypCh

Pazagen 1.3akoHbl B3auMoO/eiicTBUS U IBHKEHUS TeJl

NM«YpouHas
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ACATCIAbHOCTDL»
IMPUBJICYCHNEC BHUMAaHUA

o0yJarommxcs K

HEHHOCTHOMY aCIICKTY

bu6nmoreka IJOK
11 OCHOBLI KMHEMATHKI 10 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 10
Pasznen 2. OcHOBBI TUHAMHUKH
bu6nmoreka IJOK
2.1 3axomst Hprotona 5 https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
2.2 JBiiceHue e, 11 1 1 https://m.edsoo.ru/7f41a4a6
HUtoro mo pazzaerny 16

Paznen 3.971eKTpOMarauTHoOE MoJi€e M 3JIEKTPOMATHUTHbIE BOJTHBI

M3y4yaeMblX Ha ypOKax
NpeMETOB, SIBICHUH 1
COOBITHI, THUIIUUPOBAHHE
00CyXIeHUH,
BBICKa3bIBAHUI CBOETO
MHEHHUS, BEIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOILEHUS K
HM3y9aeMbIM COOBITHSIM,

31 DJIIeKTPOMarHUTHOE TIOJIE U 18 1 2 bubmoreka [JOK .

' SIIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6 “BICHIAM, JTHLaM,
NpUMEHEHHUE

Hroro no pasneny 18 WHTEPAKTHBHBIX (opM

Pa3nen 4.MexaHuyeckue Koj1eGaHusi U BOJIHbI. 3BYK. y4eGHOM paBoThI -

41  MeXaHHUECKHE TBVKEHISL 6 bubmmorexa [IOK WHTEIIEKTYalbHbIX,
https://m.edsoo.ru/7f41a4a6 crumyaHpyrOIIUX
bubmmoreka [IOK MO3HABATCJIBHYIO

4.2 3BYKOBEIC BOTHEL. 4 1 https://m.edsoo.ru/7f41a4a6 MOTHBALMIO, UTPOBBIX

Hroro mo pazngemy 10 METOJIHK, IICKYCCHI,
ArOIINX BO3MOXKHOCTh
Paspes 5.Crpoenne aToMa 1 aTOMHOTIO siApa. NpUOOPECTH OTBIT BEACHUS
51 Hcnyckanue v noraoueHue 5 1 bubmmoreka [IOK KOHCTPYKTHBHOTO JIHANIOra;
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 IPYIIIOBOi paboThL, KOTOpast
bubnunoreka IJOK HUT CTPOUTH OTHOLIEHUS U
5.2 CrpocHue aToMHOro s1pa 3 1 https://m.edsoo.ru/7f41a4a6 Z:ﬁCTBOI;aTL B KOMaHJIE,
Bu6mmoreka LIOK CIOCOOCTBYET Pa3BUTHIO
53 FlnepHpie peaxiun 2 . . https://m.edsoo.ru/7f41a4a6 KPUTUICCKOTO MBIILICHNUA,
Wtoro o pasneny 10 o0y KJIeHUE 00yJatONUXCs

Paznes 6.I1oBTOpHTEILHO-00001IAI0IIHI MOTYJIb

[ToBTOpenue n o6o0meHne
6.1 coJiepKaHus Kypca (pHU3MKH 3a 4
7-9 knacc

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

coO0JII0IaTh HOPMBI
MIOBE/ICHHS, TIPABUIIA
OOIIeHHSI CO CBEPCTHUKAMHU
H r1IeJarorut4yeCKuMu

Hroro no pazgeny 4

paboTHUKaMHU,
COOTBETCTBYIOIINE YKy
0011e00pazoBaTEIHHOM
OpraHu3alliy, yCTAHOBJICHHE
U MOJICPIKKY
OOPOXKEIIATSIILHOM
aTMocdepsbl;
OpraHu3aIHIo
HaCcTaBHHUYECTBA
MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX
00yJaronuxcs Haj
HEYCTICBAIOIIMH
OJTHOKJTACCHUKaMH, B TOM
YHUCIIE C 0OCOOBIMU
00pazoBaTeNbLHBIMU
MOTPeOHOCTSIMH, TAIOIIETO
00yJaromMCs COIUATEHO
3HAYUMBIN OIBIT
COTPYAHAYECTBA U
B3aMMHOM ITOMOIITH;
WHHUIMUPOBAHUE U
MOJIIEPKKY
HCCJIEN0BATEIbCKON
NEeSTeIbHOCTH
obyJaronmxcs,
TUTAHUPOBAHUE U
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BBINIOJIHEHHE
VHIUBUyaJIbHbIX U
TPYTIOBBIX IPOEKTOB
BOCTIUTATEIBHOM
HalpaBJIEHHOCTH.
NM«OcHOBHBIE
LIKOJIbHBIE J1eJ12».y9acTHe
BO BCEPOCCUHCKUX aKIUAX,
MTOCBALICHHBIX 3HAYMMbIM
coObITHsIM B Poccun,

MUPE; TOP’KECTBEHHBIE
MEPONPUSITHS, CBI3AHHBIE C
3aBepIlIeHreM 00pa30BaHus,
IIEPEXOJ0M Ha CIIETYIOLIUI
YpOBeHB 00pa3oBaHus,
CHUMBOJIM3UPYIOIINE
npruoOpeTeHNE HOBBIX
COLIMAJIbHBIX CTaTyCOB B
00pazoBaTeILHOM
OpraHu3alvy,

o01ecTBe; IepeMOHUH
HarpaxaeHus (110 uToraMm
y4eOHOro mepuoa, rozaa)
00y4arommxcs 3a yuyacTue B
JKU3HH 00pa30BaTeIbHON
OpraHu3alNy, TOCTIKEHHS B
KOHKYpCaX, COPEeBHOBAHUSIX,
OJIMMIINA/AX, BKJIA] B
pasBuTHEe 00pa30BaTEILHON
OpraHu3alvu, CBOeH
MECTHOCTH;

OBILIEE KOJIMYECTBO HACOB
10 ITPOI'PAMME

Brimucka Bepna 31.08.2023r.

JIupekTop IIKOJIBI: /7// Wi /
( -~j

68

/ AM.dynapes/
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