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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3nke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOM MPOTpamMMbl, IPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yu€ToMm (henepanbHOU pabodeit mporpaMmMbl BOCITUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Copnepxanue mnporpamMmbl M0 (HU3UKE HAMpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYalONINXCS M OPTaHHU3AIUI0 W3YUCHHS
(U3MKKN Ha N1eATeNbHOCTHOW OCHOBE. B mporpamme mo ¢usnke yduThIBaloTCA
BO3MOKHOCTH y4eOHOro mnpenMera B peanusauuu TpedoBanuit ®I'OC OO0 k
IUIAaHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OOydeHHUs, a
TaK)KE MEXIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[Iporpamma 10 (Qu3KMKe yCTaHABIMBAET pacHpeneieHue y4eOHOro
MaTepuaia Mo TrojaM oOydeHust (MO KaccaM), Mpeajaraet MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YyYEHHUsS] TEM, OCHOBAaHHYI0 Ha JIOTHMKE pPa3BUTHUS
IPEIMETHOIO COJIEPKaHUs U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma no ¢usuke pazpaboTaHa € LEJIbIO OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboueil IporpaMMsl 10 y4eOHOMY IPEIMETY.

®dusnka SABISICTCSA CHCTEMOOOPA3YIOMIUM JIJII  €CTECTBEHHO-HAYUHBIX
y4eOHBIX TMPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE
IPOIICCCOB W SBJICHUH, H3y4aeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHUEH U
dbusznyeckoii reorpadueil, BHOCUT BKJIA]] B €CTECTBEHHO-HAYUHYIO KAPTUHY MUDa,
MpeocTaBisieT Haubojee SICHble 00pa3lbl MPUMEHEHUs] HAyYHOrO0 METOojIa
MO3HAHUS, TO €CTh CII0C00a MOTyYeHUs TOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa u3 THaBHBIX 33/1a4 (U3UIECKOTO 00pa30BaHUs B CTPYKTYpe OOIIEro
00pa3oBaHUsI COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusnkun Ha 0a30BOM YpPOBHE MIpEANoJiaraeT OBJIAJICHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOLIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAay4YHO OOBSICHATH SABJICHHUS, OLICHUBATh U IIOHUMAThb 0COOEHHOCTH HAay4YHOI'O
HUCCIICIOBAHUS; HWHTCPHPETUPOBATL JAHHBIC MW HUCIIOJIBL30BATb  HAYYHBIC
A0Ka3aTcIbCTBaA AJIA IIOJTYUCHHA BBIBOJOB.

[lenmn w3ydeHust UMK HA YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
ompeneneHsl B KoHuenmuu npenojaBanus ydeOHoro mpeamera «®dusuka» B



oOpa3oBarenbHbIX opranusanusx Poccuiickoit ®enepanuu, peaTn3yrommx
OCHOBHBIE 00I11€00pa30BaTENbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIICHUEM
Konnerun MunuctepctBa npocsenienust Poccuiickoit denepaiyu (poTOKOJ OT
3 nexabps 2019 r. No [1K-4BH).

Henn n3yvyenus Gpuankm:

npuoOpeTeHNe UHTEpPECA U CTPEMJICHUS] O0yJaloUIMXCs K HAyYHOMY H3Y4YEHHIO
MPUPOABI, PA3BUTHE WX HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUA O HAYYHOM METOJE IMO3HaHMS U (popMHpOBaHUE
HCCJIEI0BATENbCKOTO OTHOLIEHUSI K OKPY>KAIOUIUM SBJICHUSIM; (DOPMUPOBAHHE
HAy4YHOTI'O MUPOBO33PEHUS KaK PE3yNbTaTa U3yYEHUsI OCHOB CTPOCHHSI MAaTEpUU
1 (PyHIaMEHTAJIbHBIX 3aKOHOB (pU3UKH; (POpMUPOBAHUE MPEACTABICHUI O pOJIn
Gu3MKKN A0 pa3BUTUSL JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;
pa3BUTHE NPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymiei nmpodeccruoHanbHOR
NEeSATEIBbHOCTH, CBA3aHHOM ¢ (DU3UKOH, MOATOTOBKA K JajdbHENIIEeMy OOyYEHHIO B
3TOM HAIPABJICHUU.

JlocTikeHre ATUX LieJed mporpaMMbl 1o (U3UMKE HAa YPOBHE OCHOBHOIO
00111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHHU BEUIECTBA, O MEXAaHUYECKHUX,
TEIJIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBICHUAX; IPUOOPETEHHE
YMEHUH OIHUCHIBaTh M OOBACHATH (PU3MUECKHE SIBJICHHUS C HCIOJIb30BAHUEM
ITOJYYEHHBIX 3HAHWUW; OCBOCHHE METOJOB PEIICHUS MPOCTEHUIINX PACYETHBIX
3aJady €  HCIOJb30BaHMEM  (U3MUECKUX  MoOfeliel, TBOPUECKUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3aJ/1ay; pa3BUTHE YMEHUI HAOII01aTh TPUPOAHBIC
SBJICHUSL U BBIMIOJIHATH ONBITHI, JJAOOpATOpHBIE PabOThl U 3KCIEPUMEHTAIbHbIE
MCCIIEJIOBAHUS C UCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

OCBOCHHE MpUEMOB paboThl Cc wuHboOpMaIel (U3NUIECKOTO COJCp KaHMS,
BKJIFOYasi WH(OPMAIIMI0O O COBPEMCHHBIX JOCTHIKEHUSAX (HU3UKH, aHAIN3 U
KPUTUYECKOE OIICHUBaHUE WH(OpPMAITUH;

3HaKOMCTBO CO cdepaMu MpodhecCHOHATBHON NeATEIbHOCTH, CBS3aHHBIMHU C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU HA JOCTHXKEHHSIX
(bu3HUecKol HayKH.

Ha uzydenue ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIETO
oOpazoBanus oTBoUTCS 238 "acoB: B 7 kitacce — 68 yacoB (2 yaca B HEJIEINIO), B
8 kmacce — 68 yacoB (2 yaca B Hefiento), B 9 kiacce — 102 yaca (3 gaca B HeeIo).

[Ipennaraemelil B mporpaMme 1o pU3MKe nepeyeHsb J1adopaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHJATENbHbI XapakTep, Yy4uTelb JelaeT BbIOOp



HpOBENEHUsT JTa0OPaTOpPHBIX PabOT M OMBITOB C YYETOM HMHIUBUAYAIBHBIX
O0COOEHHOCTE  O0y4aroIMXCs, CHUCKA SKCHEPUMEHTAIBHBIX  3aJaHHil,
HpesiaraéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa o (hU3HKe.



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — HayKa o npupojie. SABieHust npupojpl. OU3NUECKUe SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BennuuHbl. 3mepenne ¢usnyeckux BennunH. Ousnyeckue
npubopsl. [lorpemnocts u3mepenuii. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢wusuka u Jpyrue ecTeCTBEHHbIE HAyKd U3Yy4aloT MPUPOLY.
EcrecTBeHHO-HAYyYHBIH METOJ TIO3HAHMS: HAOIOJEHNEe, TTOCTAHOBKA HAYYHOI'O
BOINPOCA, BBIIBUKEHUE THUIOTE3, OSKCIEPUMEHT II0 TMPOBEPKE THUIIOTE3,
o0bsicHeHHe HaOmogaeMoro spieHus. OnucaHue (QU3NYECKUX SBJICHUN C
TOMOIIILIO MOJIEIIEH.

Jemoncmpayuu.

MexaHn4yeckue, TEIUIOBbIC, JIEKTPUUECKHUE, MArHWTHBIC, CBETOBBIC SBIICHUSI.
®dusnyeckue MNpuOOPHl U Mpolenypa NPsMbIX H3MEPEHUN aHaJIOTOBBIM U
ur(ppoBBIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimol.
Omnpenenenue MEHBI IEICHUS ITKAIbI U3MEPHUTEIBHOTO MTPUOOpa.

N3mepenne paccTosHU.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeEJA.
OnpeneneHue pa3sMepoB MaJbIX TEl.

N3mepenue TemnepaTypsl IpU NOMOIIM KUAKOCTHOTO TEPMOMETPA U JATUMKA
TeMIIEpaTyphl.

[IpoBenenue uccaenoBaHus 0 NPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA LIAPUKA,
MYIEHHOTO0 TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHUH BelleCTBA.

CrpoeHne BemiecTBa: aroMbl W MOJIEKYJbl, HX pa3mepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JIBi>kenne yactull BemiecTBa. CBsi3b CKOPOCTH JABMIKEHHSI YacTHUI[ C
Temrneparypoil. bpoyHoBckoe aBwxkenue, nuddys3usa. BzaumoaenicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.



ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE I'a30B, )KUIKOCTEH U TBEPIBIX
(KpuCTaIUNTMYECKUX) Tesl. B3aMMOCBSI3b MEXIy CBOKWCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM.

OcobeHHocTH arpCraTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.
Hab6nronenue 6poyHOBCKOTO JIBHKEHHSI.

Ha6mronenune nuddysun.

Ha6JHOI[eHI/IC ﬂBJ’IGHHﬁ, O6’b$ICH$IIOIHI/IXC$I MNPUTSKCHUCM WJIM OTTAJIKMBAHHCM
qacTHUIl BCIICCTBA.

Jlabopamopnwie pabomul u onvimol.
OrneHka 1uaMeTpa aToMa METOZIOM PSJIOB (C UCTIOIb30BaHueM poTorpaduii).
OnbITHI 110 HAOTIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBuskeHune U B3aumMoieiicTBHE TeJl.

MexaHuveckoe NIBIKECHHE. PaBHOMEpHOE M HEPaBHOMEPHOE NBH)KCHHE.
Cxopoctb. CpefHsisi CKOPOCTh TP HEPABHOMEPHOM ABMKEHHH. Pacu€T mytu u
BPEMEHU JIBUKCHUSI.

SBnenue nHepuuu. 3aKOH MHEpIMU. B3auMoaencTBUe Tel KaKk MpUYMHA
W3MEHEHHUSI CKOPOCTH [IBMKEHHS Teil. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHHUIIC
00bEMa BellecTBA.

Cuita KaKk XapakTepuCcTHKa B3auMOJeHCTBUSA Tell. Cuia ynpyrocTy U 3aKOH
I'yka. I3mepeHnue cuiibl C TOMOIIBIO TUHAMOMETPA. SIBIIEHUE TATOTEHUS U CUIIa
TsokectTd. CHila TsDKECTM Ha Jpyrux IuiaHerax. Bec Ttema. HeecomocTs.
CrioxeHne cwil, HanpaBJIEHHBIX MO OJHOM MpsAMOW. PaBHOAeHCTByroniasi CHIL
Cuna Ttpenus. TpeHue CKONBXKEHHS M TpeHUE NOKos. TpeHue B NMPUPOAE H
TEXHUKE.

Jemoncmpayuu.
Habmronenne MexaHM4ecKoro JIBHMKCHHS Telia.
N3MmepeHnne cKkopoCTH MPSIMOJIMHEHHOTO JBUXKECHHUS.
HaOmronenue siBieHUs] THEPIUU.
Habmronenune naMeHeHrst CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEI.

CrnoxxeHue CHUJl, HalPaBJICHHBIX 110 OJTHOM IPSIMOA.



Jlabopamopnwie pabomul u onvimol.
OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWXKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHHsS Opycka WIM Iapuka Io
HAKJIOHHOM IMJIOCKOCTH.

Ol'[peI[eJICHI/Ie IINIOTHOCTHU TBépI[OI‘O TCJIAa.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTsKEHUs
(nedopmanun) Ipy>KUHBI OT MPUITOKEHHON CHITBI.
OnebITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHMS CKOJIBKEHUS OT Beca
Tea U XapakTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIKOCTEN M ra30B.

JaBnenne. CriocoObl yMEHBIICHHUS W YBEIWYCHUS JaBlieHHs. JlaBieHue
raza. 3aBUCUMOCTh JaBJE€HUS raza OT 00bEéma, TemmepaTypbl. llepenaua
JABJICHUS TBEPABIMU TEJIaMH, S>KHUIKOCTIMM M ra3zamu. 3akoH Ilackans.
[THeBMaTHUeCKHE MAIIMHBI. 3aBUCUMOCTH JABJICHHS KUIKOCTA OT TJIyOUHBI.
Iuapocratnueckuii mapagokc. CooOmaromuecs cocyabl. ['mapaBaudeckue
MEXaHHU3MBI.

AtMocdepa 3emun u atmoceproe maBienue. [I[pUuuuHbl CyIIIeCTBOBAHUSA
BO3AyIIHON 00osiouku 3emiu. OnbiTr Toppuuermu. M3mepenue armochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubops! 11t u3BMepeHus: aTMOC(HEPHOTO TaBICHUSI.

JlelicTBHE )KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ter.

BosznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua qaBaeHUs! >KUIKOCTHIO U Ta30M.
Coobmraroiuecs: CoCy/bl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABIICHUS.

3aBUCHMOCTh BBITJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTU Tela U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.



VYcioBue maBaHus TeJ: IUIABAHWE WM TOTPYKEHHE TE€N B 3aBUCUMOCTH OT
COOTHOIIICHUS TUIOTHOCTEHN TEJIa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.
HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTpYyKEHHOH B
JKUJIKOCTH YaCTH Telia.

OrnpenesneHre BHITATKUBAIOIICH CHITBI, TEHCTBYIOIIEH Ha TEJ0, MOTPYKEHHOE B
JKUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHABAIOIIECH CHJIbI, JEHMCTBYIOLICH Ha TEJIO B
KUJKOCTH, OT MaccChl TeJa.

OneITbl,  AEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPY>KEHHON B KUJKOCTh YaCTH
T€Ja ¥ OT INIOTHOCTHU KUJIKOCTH.
KoHcTpynpoBaHue apeoMeTrpa Wil KOHCTPYMPOBAHUE JIOAKU U ONPEIEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpuMeHeHHe NpaBWiia pPABHOBECHS pbluara K OJIOKY.

«3on0otoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix MexanusaMoB. IIpoctbie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckasa osHeprus. KuHeTndeckas W NOTEHUHAIbHAs SHEPIUs.
[IpeBpamieHre OAHOTO BHJA MEXAHUYECKOW DJHEPruM B JAPYrouM. 3aKoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomul u onvimol.

Onpenenenue padOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JABMIKEHHM Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBuid paBHOBECHUS pblUuara.

N3mepenne KII/] HakIOHHOW INTIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTUU.
8 KUIIACC



Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJSIPHO--KHHETUYECKONH TEOpUU CTPOEHUS
BellecTBa. Macca U pasMepsl aTOMOB M MOJIeKyd. ONbIThl, MOATBEPKAAIOIINE
OCHOBHBIE IT0JIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSIHMM BeIleCTBa.
Kpucramnnueckue u amopdusie Tena. OObsiCHEHHE CBOMCTB T'a30B, KUJIKOCTEN U
TBEPABIX TEJI HA OCHOBE IMOJOXEHUU MOJICKYISIPHO--KUHETUUECKON TEOpHHU.
CmauuBaHMe ¥ KanWUIApHBIE siBJIeHUS. TermioBoe paciimpeHue 1 cxaTue.

Temneparypa. CBsA3p TeMIEPATYpbl CO CKOPOCTBIO TEIIOBOI'O JBHKEHUS
yactull. BHyTpeHHsas sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEW SHEPIUH:
TEIUIoNepesaya U coBepiieHue  pabotel.  Buael  temnonepenauu:
TEIIONPOBOJIHOCTh, KOHBEKIUs, U3JIyYEHHUE.

KonuuecTBo TenmnoTel. Y aenbHas TEMI0EMKOCTh BellecTa. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TerioBoro OanaHca. IlmaBnenuwe wu
OTBEPJICBAHME KPUCTAIMYECKUX BELIECTB. YJENbHAS TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcanusa. Ucnapenune. Kunenue. Y nenbHas Temiora
napooOpa3oBaHMsi. 3aBUCHUMOCTb TEMIIEPATypbl KHUIEHHS OT aTMOC(epHOro
JABJICHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Ipunuunel padots! TeruoBbix apurareneit KI1/{ teroBoro nqeurarens.
TennoBble ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHHS W TMPEBPAIICHHUS PHEPrUM B TEIUIOBBIX Mpolieccax.
Hemoncmpauuu.

Habmnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

HabGnronenue sBaeHui cMauMBaHUs U KaMWUIIPHBIX SBJICHUH.
HabGnroneHue TerioBoro pacimmpeHus Tel.

N3menenue naBieHus rasa TpU U3MEHEHHMM OOBbEMAa W HArpeBaHUM WM
OXJIQKJICHUH.

[IpaBuna u3aMepeHus TeMIEPATYPHI.
Bunae! Termmonepenayn.
OxJtaxeHue Ipu COBEPIIICHUHN PaOOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.



CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenue nocTostHCTBA TeMIepaTyphl IPH TUIABICHUH.
Mojenu TemJIOBBIX JBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.
OnpITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TPUTSHKEHUS.
OnbITI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIA caxapa.

OnbITHI 110 HAOJIIOICHHUIO TEIJIOBOIO PACHIMPEHHMS Ta30B, )KUJIKOCTEH U TBEPIBIX
TEIl.

Onpez[eneHHe AaBJICHUA BO31yXa B OajoHe HIIIpHIAa.

OnpITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro o0bEma u
HarpeBaHUs WIA OXJIAKICHMUS.

[IpoBepka rumoTe3bl JTUHEHMHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KMJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Ha6nronenue W3MEHEHHS] BHYTPEHHEU JHEPruu  Tela B
pe3ynbTaTe TeIIonepeiadyd U padoThl BHEILIHUX CHIL

HccnenoBanue siBIEHUs TEIJIOOOMEHA MPU CMELIMBAHUM XOJIOJHOM M ropsiyeit
BOJBI.

Onpenenenre KOJUYECTBA TEIJIOThI, MOJYYEHHOIO BOJOM MpU TEIJI00OMEHE ¢
HarpeThiM METaJUIMYECKUM LIMJIMHIPOM.
Onpenenenue yaenbHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCHapeHHusl.
OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
Onpenenenre yeabHON TEIUIOTHI IJIABJIECHUS JIbJA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbIE SIBJICHMSI.

OnekTpuzanus Tel. [[Ba pona 3yeKTpuyecKux 3apsaoB. BzaumopeiictBue
3apspKeHHBIX  Tenl. 3akoH KynoHa (3aBUCHMOCTh CHIJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0OB U PACCTOSIHUSI MEXKIY TE€JIaMM).

OnekTpuueckoe nose. Hanpspk€HHOCTE anekTpuyeckoro notist. [IpuHnoun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJIeMEHTAPHBIN STIEKTPUUECKU 3aps/l.
Crpoenne aroma. IIpOBOOHMKM U [OHUDJIEKTPUKHA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.



DJIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHMSI DJIEKTPUUECKOrO TOKa.
NctouHuku moCTOSSHHOTO ToKa. JIeHCTBUSL AIEKTPUYECKOrO0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX M ra3ax.

SHCKTpI/I‘{CCKa}I OCIIb. Cuna Toxa. QHGKTpI/ILICCKOG HaIIPpsAKCHUC.

ConpoTuBieHne IPOBOAHMKA. Y IEIBHOE CONIPOTUBIIEHUE BelecTBa. 3akoH Oma
g ydactka nenu. IlocienoBarenpHOE UM MApaJICNIBHOE  COEIUHEHUE
IIPOBO/IHUKOB.

PaGora u MOLIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYECKUE LENU W TOTPEOUTENH BJIEKTPUUYECKON HSHEPruud B OBITY.
KopoTtkoe 3aMbIkaHue.

IlocTossHHBIE MAarHuThl. B3auMoaeHCTBHE MOCTOSHHBIX  MAarHHTOB.
MarxauTtHoe 110J1e. MarHuTHOE 110JI€ 3EMJIM M €TI0 3HAaUCHUE 15 KU3HU Ha 3eMIIC.
OneiT  Opcrena. MarHuTHOE ITOJE  IJIEKTPUYECKOTO ToKa. [IpumeneHwne
BJICKTPOMAarHuTOB B TEXHHUKE. JIeWCTBHE MAarHUTHOIO MOJISI HA IIPOBOJHUK C
TOKOM. DIIEKTPOJABUTATEN MMOCTOSIHHOTO TOKA. Hcnonr3oBanue
BJICKTPOJIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapages. fIBiaeHue 3yIeKTpOMarHuTHOM wuHAYKUMU. lIpaBuio
Jlenna. Onexrporenepatop. CriocoObl MOTYUYEHUS IICKTPUIECKON SHEPTHH.

3J’I€KTp0CTaHHHI/I Ha BO300OHOBIISIEMBIX MCTOYHUKAX OHCPI'UH.

Jlemoncmpayuu.
DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst HHAYKIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.

MoaennpoBaHre CUIOBBIX JIMHUNA 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TTOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DIJIEKTPUUECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenne 35eKTpuyecKoro HapsKeHUsT BOJIbTMETPOM.

Peocrar u marasuH COIpOTUBIIECHUN.



BzaumoeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoennpoBaHre€ HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa.
MoienupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarHutHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Onbitel Dapajnes.

3aBUCHUMOCTbD HalIpaBJICHUA HHAYKOUOHHOI'O TOKa OT YCJIOBHﬁ
€I'0 BOBHMKHOBCHMSI.

3JIGKTpOI‘€HepaT0p ITIOCTOAHHOI'O TOKA.

Jlabopamopnsie pabomul u onvimol.

OnbITeI Mo  HaOJIIOJICHUIO JNEKTpU3ALUN TE€Jl HHAYKIUEH U
IIPY COIPUKOCHOBEHUU.

HUccnenosanue JICUCTBHUSL  BJIEKTPUUYECKOTO TOJISI HA  NPOBOJHUKHU
U JTUDJICKTPUKH.

CO6opka u nmpoBepKa paboThI JEKTPUUECKOH IETH TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHie CHIIbI TOKA.
N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 pEe3UcTop, OT
COTIPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOpE.

OHBITBI, ACMOHCTPUPYIOIIHUE 3aBHCUMOCTL JBJICKTPHUYCCKOI'O COIMPOTHUBJICHHA
IIPOBOJHHKA OT €Iro AJHUHBI, INTOIMAN IIOIICPCYHOIO CCUCHUA U MaTCpHralia.

IIpoBepka mnpaBwia  CHOXKEHHUS HaINPSHKEHUAN pu
NOCJIEN0BATENBHOM COEIMHEHUH JBYX PE3UCTOPOB.

[TpoBepka npaBuia sl CUIIbI TOKA TP MapaAJIIIEIbHOM COCTMHEHUU PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
OrnpeneneHne MOUTHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON HAa PE3UCTOPE.
HUccnegoBanne 3aBUCMMOCTH CHUJIbI TOKA, MAYILIETO 4Yepe3 JAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

I/ICCHGI[OBEIHI/IG MargauTHOI' O BSaHMOﬂeﬁCTBHH IIOCTOAHHBIX MAarHuTOB.



W3y4yeHre MarHUTHOTO TIOJISi TIOCTOSIHHBIX MAarHUTOB MPH MX OOBEAWHEHUU H
pas3/esieHu .

UccnenoBanne JEWCTBUS DIEKTPUYECKOTO TOKA HA MArHATHYHO CTPEIIKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KATYILIKHU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMpPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KoHcTpyrpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.
N3mepenune KII/] anexkrpoaBUraTenbHON yCTaHOBKHU.

OnBITHI I10 HCCIICAOBAHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIOWHA:
HCCJICAOBAaHHUC W3MEHECHUI 3HAYCHUS U HaIIpaBJICHUA HHAYKIOIHMOHHOI'O TOKaA.

9 KJIACC

Pasznea 8. Mexanndyeckue AiBJICHHUS.

Mexannueckoe nBuwxkeHune. MarepuanbHas Todka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO NBMKCHUS. PaBHOMEpPHOE MPAMOIMHEUHOE
nBwxkeHue. HepaBHoOMepHOe mpsMojuHEHOe JBwxkeHue. CpenHsas u
MTHOBEHHAs! CKOPOCTh TEJa MPYU HEPABHOMEPHOM JIBU>KEHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe ABmxkeHue. CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE NBHKEHHE MO OKPYKHOCTH. [lepron u yactora oOpaleHus.
JluneriHas u yriioBasi CKOpocTH. LIeHTpocTpeMUTENTBHOE YCKOPEHHUE.

IlepBpii 3akoH HproroHa. Bropoii 3axkoH Hprorona. Tperuin 3akoH
Herorona. [IpuHuun cyneprno3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIbKECHMUS,
CHUJIa TPEHUS TTOKOS, TPYTHe BUABI TPEHUS.

Cuiia TSDKECTH Y 3aKOH BCEMHUPHOTO TATOTCHUS. YCKOpPEHHE CBOOOJIHOTO
najnenus. JIuwxenne miuanetr Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue matepuansHOil TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPOTO TEJIA C 3aKPEIUIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIEHTp TskecTH.

Nmnynece tena. U3Menenne umiynbsca. UMoynbe cHitbl. 3aKOH COXpAHEHUS
nMIyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cui TAXKECTH, YHNPYIOCTH,
Tpenus. CBsA3b dHEpruu U padboThl. [loTeHIManbHas >Heprus Tena, MOJHATOTO
HaJl TOBEPXHOCTBbIO 3eMiu. [loTeHmanbHasg DJHEPIUs CXKATOM IPYKUHBIL.



Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM S3HEPTUHU. 3aKOH COXPAHECHHUS
MEXaHMYECKON IHEPTUH.

Jemoncmpayuu.

HaOmronenne MeXaHMYECKOTO JIBM)KEHHUS Tella OTHOCHUTENIBHO pa3HBbIX Tell
OTCUETA.

CpaBHCHI/Ie HYTeﬁ 151 TpaCKTOpI/Iﬁ ABHMOKCHHS OIJHOI'O MW TOIo JXKC TCla
OTHOCHTCIIBHO PA3HBIX TCJI OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUSL.
Hccnenosanue pru3HakoB PpaBHOYCKOPEHHOTO JIBUKEHHUSL.
HaGnronenue aBuXeHUS Tela M0 OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SIBIICHUN, MPOUCXOASAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBIKEHHWU OTHOCHTEIHHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TEJIA U IEUCTBYIOLIEH HA HETO CUJIBI.
HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tea mpu yCKOPEHHOM JBHKECHUM.

IIepenauya ummnyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJACHUCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTMBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJICHUU.

CoxpaHeHHE MEXaHWYCCKON SHEPruu MpU ABMKCHUU Tella TOJ ACHCTBHUEM
TIPYXKUHBI.
Jlabopamopnuie pabomel u onvimol.

KoncTpyupoBanue TpakTa [jsi pa3roHa W JalJbHEUIIEro pPaBHOMEPHOIO
JBIDKCHUS IIAPUKA U TEJIEHKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUsSI OpyCKa WITH JIBFXKCHUS IIAPUKA TT0
HAKJIOHHOW TIJIOCKOCTH.

Onpenenenue YCKOPEHHUS TeJla NpPU PaBHOYCKOPEHHOM JIBYDKEHUU
0 HAKJIOHHOM ITIJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHH IIPH  PaBHOYCKOPECHHOM
JIBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.



[IpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBM)XEHUHM 0€3 HauaJbHOU
CKOpPOCTH TYTH OTHOCSTCS KaK pPsiJ HEYETHBIX YHUCET, TO COOTBETCTBYIOIIUE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBKCHHUA OT CHJIBI HOPMAJIBHOT'O
JaBJICHUA.

Onpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.
Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHHUsS NMPU PABHOMEPHOM JBI)KEHUU Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.

Omnpenenenre padOThl CUJIBI YIPYTOCTH MPU MOABbEME Ipy3a ¢ UCIIOIb30BaHUEM
HEMOABVKHOTO U MOJIBHKHOT'O OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS IHEPTUH.

Pasznen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.
KonebarensHoe nmwkeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUMN:

[IEpUOJ, YacTOTa, AMIUIMTYAA. MaTeMaTW4eCKud W TPYKUHHBIA MAasTHUKH.
[IpeBpaiieHre sHepruu Npu KoueOaTeIbHOM IBHKEHUU.

3aryxatouue  koseOanus. BolHyknennole  koneOanus. PesonaHc.
Mexanuueckue BOJIHBL. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomonbHbie H
MONEPEYHbIE BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexannuyeckre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BhIcOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Jlemoncmpayuu.
Habmronenue konedbaHuit Te1 moJ1 AEHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xoneGanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HalGnronenue BeIHYKIEHHBIX KOJICOAHMI M pe30HaHCA.
Pacnipoctpanenue npo10bHBIX U MTOMIEPEYHBIX BOJH (HA MOJEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.
Omnpenenenre 4aCTOTHI M MIEPHOIa KOJICOAaHUN MAaTEMAaTHIECKOTO MasSTHUKA.
OnpeneneHre 4YacTOThl W TEpHOJA KOJCOAHWN TPYKUHHOTO MAasTHHUKA.

HCCJ’IGI{OB&HI’IC 3aBUCHUMOCTH IICPHUOAA KoJIeOaHMI MNOABCIICHHOI'O K HUTH I'Py3a
OT JJIMHBI HUTH.



HccnenoBanne 3aBHCHMOCTH TIepHo/a KoJeOaHW MPYKWUHHOTO MasTHUKA OT
MAacchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TIeproaa KoJaebaHuil Tpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl Ipy3a.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHUOAa KOJeOaHUM MPYKUHHOTO
MasiITHUKA OT MACCBhI I'Py3a U KECTKOCTH NPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pasznen 10. SHCKTPOMaFHI/ITHOe moJi€ U IJICKTPOMArHMTHbLIC BOJTHLI.

DJIEKTPOMarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHele  BOdHBL. ~ CBOMCTBa
3NEKTpOMarHuTHbIX BOJH. [llkama smekTpomarHuTHbeIX BOJIH. Mcmonb3oBaHue
3JICKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJlHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETAa.

Jlabopamopnuie pabomel u onvimol.
N3yuenne CBOWCTB AJICKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenb  cBera. Mcrounukm — cBeta.  [IpssMonuHerHOE
pacnpoctpanenue cBeta. 3armeHuss ConHua u JlyHel. OtpaxeHue CBeTa.
[Tinockoe 3epkaiio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomMieHus ceeta. [lonHoe BHyTpeHHEe
oTpakeHue cBeTa. Mcnoib30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom nyuedr B nmH3e. Onruueckas cucrtema QoToarnmapara,
MUKpPOCKONIa M Tejeckomna. [ma3 kak onTuyeckas cucrema. bam3opykocTh u
JNaIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTtp. OmnbiTel HbrloTona. CnokeHue
CIIEKTpaJIbHBIX LIBETOB. /ucniepcust ceera.

Jemoncmpayuu.

[IpssMosMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.



[TosryueHnue n300paxeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBeTa.

OnTHyeckuii CBETOBOI.

Xop j1ydeil B coOuparoniei JInH3e.

XOJI qy4der B pacCEUBAIOLIEHN JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.
[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens rnasa.
Paznoxxenue 6eoro cBera B CEKTP.
[Tonyuenue 6ey10ro cBeTa MU CIOKEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.
HccnenoBanue 3aBUCUMOCTH yTila OTPaXKEHHsI CBETOBOTO JTy4ya OT yIJla NaJeHusl.

M3ydyeHne XapakTEpUCTUK W300pakeHUs MpeAMETa B IUIOCKOM 3€pKalle.
HccenenoBanue 3aBUCUMOCTHM yrila IPEIOMIICHUS CBETOBOIO Jydya OT yIja
NaJCHUS] Ha TPAHULE «BO3yX—CTEKIION.

[Tomydyenue n300pakeHr ¢ TOMOIIBI0 COOMPAOIICH JTNH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONITUYECKON CHIIBI COOMPAOIICH JTHH3HI.
OMnBITH TIO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OMnBITHI 10 BOCMIPUATHIO I[BETA MPEIMETOB MPU UX HAOJIIOJCHUU Yepe3 IIBETOBBIC
(bUIABTPHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omneitel Pezepdopaa u nmanerapuas Mojenb aroma. Mojens aroma bopa.
Hcnyckanue u noryonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIEKTPHI.

PamnoaktuBHocTh. Anbda-, Oera- u ramma-uznydeHus. CrpoeHue
aToMHOTO siyipa. HykimoHHast Moienb aToMHOTO siapa. M3otomnsl. PamnoakTuBHbIC
npeBpamienus. [leprosa moixypacnajzga aTOMHBIX siiep.

SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAacCOBOT'O YHCEIL.
DHeprusi CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U dHepruu. Peakinuu cuHTe3a U
nenenus siaep. Ucrounuku sHeprun CostHIa U 3BE3 .

SnepHas sHepretuka. [[eficTBUSA paavMOaKTUBHBIX W3JIyYEHUN Ha >KUBBIC
OpraHu3MBI.

Jemoncmpayuu.

CHGKTpBI H3JIYyYCHUA U IIOTJIOIICHUS.



CrexTphl pa3IMYHBIX T'a30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Busbcona.

Pabota cuérunka MOHU3UPYIOLIUX U3ITYYEHUH.

Peructpanus uznydeHus: IpUpPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.
Ha6nrofeHue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHE YHEPTUU YACTHUIIHI TIO TOPMO3HOMY ITyTH (110
doTorpadusim).
N3mepenne paagnoakTHBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001AO A MOAYIb.

[ToBTOpUTENBHO--0000111aI0IIIN I MOJyJIb npeIHa3HaYeH s
CUCTEMaTH3allMl W  O0OOLIEHUsT MPEIMETHOTO COAEp)KaHHUS U  OIBITA
JESITeIbHOCTH, MIPUOOPETEHHOrO MPU M3YYEHHH BCETO Kypca (PU3MKHU, a TakxkKe
JUI TIOATOTOBKH K OCHOBHOMY T'OCYAApCTBEHHOMY AK3aMEHY MO (PU3UKE IS
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN TIPEIMET.

IIpy n3ydeHnn 1aHHOTO MOYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITeIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CIIeYnBaEeTCsl JOCTUKEHNUE PEAMETHBIX U
METaIlpeAMETHBIX IUJIAHUPYEMBIX PE3yJlbTaToOB 00ydeHus, (Qopmupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOA0B UCCIIEA0OBAHNUS
ABJICHUM MPUPOJBI U TEXHUKH, OBIAJCHUE YMEHUAMH OOBSICHATH (PU3HUECKUE
ABJICHUSA, IIPUMEHASA II0JyYECHHBIE 3HAHMs, pEIIaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBbHO ~ AEATENBHOCTHBIM  XapakTep  JIaHHOrO  paszfena
peanusyeTrcs 3a CU€T TOro, YTo 00YyYaroIIMeCs! BHITIOJHSIOT 3aJJaHUsl, B KOTOPBIX
UM TIpeJjIaraeTcs:

Ha OCHOBC IMOJIYYCHHBIX 3HAHUU paciio3dHaBaTb 1 HAYYHO 00BACHATH

dbu3uyeckre SBICHUS B OKPYXKAIOIMIEH NpPHUPOJE W TOBCEAHEBHOM >KU3HU;
MCIIOJIh30BaTh HAYYHBIE METOJIbI UCCIIEIOBAHUS (PU3NYECKUX SBIICHUH, B

TOM YHMCJIC JIsI ITPOBCPKU THITOTES3 U IMOJIYUCHHA TCOPETUUCCKUX BBIBOA OB,

OOBSICHATH HAay4YHBIC OCHOBBI HanOoJiee Ba)KHBIX JIOCTH)KGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIrmpumcep, IMPaKTHYCCKOI'O HCIIOJIB30BaHUA Ppa3JIMIHbIX
HCTOYHHMKOB OHCPIruyM Ha OCHOBC 3aKOHa IIPEBpAIICHUSA W COXPAaHCHHSA BCEX
HN3BCCTHBIX BUIOB SHCPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HaNpaBJIEHO Ha JIOCTIKEHUE JUYHOCTHBIX, METANpPEIMETHBIX U TPEIMETHBIX
00pa30oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wusyueHus (U3NKA HA YpPOBHE OCHOBHOTO OOIIETOo
oOpa3zoBaHus y o0yuaromierocst OynyT chopMUpOBaHBI CIETYIOIINE THYHOCTHBIC
pE3yNbTaThl B YaCTH:

1) maTpMoTHYECKOr0 BOCIMTAHUSA:

o MPOSIBICHUE MHTEpPeca K MCTOPUM UM COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hu3nUecKoi HayKu;

O OCHHOCTHOC OTHOIICHUC K JOCTHXXCHHNAM pOCCHﬁCKHX y‘IéHBIX--(bI/ISI/IKOB;
2) I'PaKIAHCKOI0o U 1YXOBHO-HPABCTB€HHOI'O BOCITUTAHMA

d TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO
3HAYUMBIX U ATUYCCKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMCHECHUEM
TOCT)KEHUM (PU3UKH;

a OCO3HAHUE BAXXHOCTU MOPAJIBHO--3TUYECKUX IIPUHIUIIOB B NEATEIIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

O BOCITPUSTUE CTETUYECKUX KAUeCTB (PU3NYECKON HAYKH: €€ TApMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH; 4) HEHHOCTH HAYy4YHOIO
NMO3HAHUA:

a OCO3HaHUE IICHHOCTH (U3NYECKOM HayKW KaK MOIIHOTO HHCTPYMEHTa
II03HAHHUSI MHUpPA, OCHOBBI PAa3BUTHUSA TEXHOJIOTHUM, BAXKHEUILIEH COCTaBISAIOLLEH
KYJIBTYPBI;

d pa3BUTHE HAyYHOH JTHO003HATEIHLHOCTH, MHTEPECA K MCCICIOBATEIbCKOM
NeATEIIbHOCTH;

5)  dopmupoBaHusi KyJbTYpPbl 310POBbSI H IMOIMOHAJIBLHOIO
0/1aromoJIy4usi:

O OCO3HAaHHUC NII€CHHOCTHU 0e30macHOTO o6pa3a KN3HU B COBPEMCHHOM
TCXHOJIOTHYCCKOM MHUPEC, BAKHOCTHU IIpaBHJI 0e301acHoro IIOBCACHHUA Ha
TPAHCIIOPTEC, Ha A0pOorax, C JJICKTPHUYCCKHMM H TCIIJIOBBIM 060py,HOBaHI/ICM B
AOMAlIHUX YCIIOBUSAX,



a c(OpMUPOBAHHOCTh HaBbIKAa PEQIIEKCHH, MPU3HAHUE CBOETO IMpaBa Ha
OIIHUOKY U TAaKOI'0 e MpaBa y APYyroro 4yejaoBeka; 6) TpyA0BOro BOCIUTAHUSA:
a aKTUBHOE y4acTHE B PEHICHUM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
00pa3oBaTeIbLHOM OpraHu3aluu, ropo/ia, Kpas) TEXHOJIOTMYECKON U COLUAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOUIUX B TOM YUCIE U PU3NYECKUX 3HAHU;

a HHTEpeC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuid, CBI3aHHBIX C PUBUKOM;
7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

a OpUEHTallMs Ha MpUMEHEeHHEe (PU3NYECKUX 3HAHUW VISl pellleHUs 3a/1a4 B
00JIaCTH OKpYXalollleil Ccpelpl, IJIaHUPOBAHUSI TMOCTYIKOB U OIICHKH HX
BO3MOXHBIX ITOCJICJICTBUU JIJIs1 OKPY’KAIOLLIEN CPEbI;

a OCO3HaHHE TJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEM U MyTel hx
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJIOBUAM COLUAJIBHON M PUPOAHOM
cpeasbl:

o MOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBINOJHEHUM HUCCICIOBAHUM U
POEKTOB (PM3UUECKOM HATTPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JAPYTHX;

g MTOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3
IIPAKTUYECKYIO IEATEIbHOCTD;

a noTpeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAaHWUH, B TOM YHCIIC
(dhopMyIMpPOBaTh UACH, TIOHSITHS, THIIOTE3bI O PU3NIECKUX 0OBEKTaX U SIBJIICHUSX;

O OCO3HaHHUE JS(MUIIMTOB COOCTBEHHBIX 3HAHWUHW M KOMIIETCHTHOCTEH B
o0nacTu GU3UKY;

O IJJAHUPOBAHUE CBOETO PA3BUTHS B IMPHOOPETECHUH HOBBIX (DHU3HMYCCKUX
3HAHUM;
O CTPEMJICHUE AaHAJM3UPOBATH W BBIABJISATH B3aUMOCBSI3HM  TPUPOBI,

O6HleCTBa N DKOHOMUMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHUCM CI)I/IBI/I‘-IGCKI/IX 3H3HHI>1;

O OLICHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUS HA OKPYXKAKOIIYH Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX MOCIIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS MPOrpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
obOmero  oOpa3zoBanusi y  oOydwaromierocss  OyayT — cOpMHUPOBaHBI
MeTanpeaMeTHbIe pe3yJIbTaThl, BKJTFOYAIOIINE TI03HABATEJIbHBIC



YHUBEpCaJbHbIE Y4eOHblEe JCHCTBUS, KOMMYHHMKAaTHUBHBIE YHHBEPCAJIbHBIE
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC TEHCTBUS.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiliCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

BBISIBJISITH U XapaKTEpHU30BaTh CYIIECCTBEHHBIC MPU3HAKH OOBEKTOB (ABIICHUI);
yCTaHaBIIMBATh CYIIECTBEHHBbIM NpHU3HAK KiIacCU(UKALMM, OCHOBAHMS JJIs
000OIIEHNs] W CpaBHEHUS; BBIABIATH 3aKOHOMEPHOCTH MU NPOTHUBOpPEUMS B
paccMaTpuBaeMbIX (akTax, JAaHHBIX W HAOMIOACHUSIX, OTHOCSIIUXCA K
(u3NYECKUM SBJICHMSIM; BBISABIATh NPUUMHHO--CIEACTBEHHBIC CBSI3U IIpU
M3y4yeHUU (U3UYECKUX SBIEHUW W  TMPOLECCOB, JIeJaTh BBIBOABI C
UCIIOJIb30BAaHUEM JIENYKTUBHBIX M MHIYKTUBHBIX YMO3AKJIFOYECHHM, BBIIBUTaTh
TUIOTE3bl O B3aUMOCBS3SIX (PU3NYECKHX BEJIMYUH; CAMOCTOSTEIbHO BBIOMPATH
croco® pemieHuss y4yeOHOM (u3nyeckod 3anauv (CpaBHEHHE HECKOJIBKHX
BapUAHTOB pEUICHMsI, BBIOOP Hanboee NOIXOSIIETO ¢ YYETOM CAMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/bLCKHe 1eiiCTBUS.

WCIIOJB30BaTh BOIPOCHI KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
IPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3UYECKHUI SKCIIEPUMEHT, HEOOJIBIIIOE UCCAeA0BaHNE (DU3NUSCKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOJYYEHHYIO B
XO0JIe HWCCIENAOBAHMS WJIM DSKCIEPUMEHTA; CaMOCTOATEIHHO (OPMYIHPOBATH
00001IIeHNsT U BBIBOJIBI MO pe3ysibTaTaM MPOBEAECHHOTO HAOJIOACHUS, OTBITA,
MCCJIeI0BAHMUSI; POTHO3UPOBATH BO3MOKHOE JlajibHEHIIIee pa3BUTHE (PU3HUECKHIX
IIPOIIECCOB, a TAKXKE BBIIBUTaTh IPEAIMONIOXKEHUS 00 WX pPa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmaumeii:

MPUMEHSTh Pa3JIMYHbBIC METO/IbI, THCTPYMEHTHI M 3aITPOCHI TIPH TTOMCKE U 0TOOpE
uH(OpMAIIMK WKW JAHHBIX C Y4€TOM TMPEMIOKEHHOW Y4eOHOU (Pu3nuecKon
3a/layd;  aHaJU3UpOBaTh,  CHCTEMATH3UPOBATh W  HMHTEPIPETHPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO  (popmy NIPECTaBICHUS
nH(GOpPMallMU ¥ WUTIOCTPUPOBATDH PEIIaeMBbI€ 3314l HECTIOKHBIMUA CXEMaMH,
auarpaMmamu, HOM rpadukoi U uX KOMOMHALMSMH.



KoMmyHnKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0J1€ 00CY>KJIeHUs1 yueOHOro MaTepuana, pe3yJbTaToB Ja0OpaTOPHBIX padoT U
IIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKJa€MOM TEMbI U BbICKa3bIBaTh
U7iey, HalleJICHHbIE Ha PEIICHHE 3aJauM U MOJJIEpKaHue OJaroxenaTeIbHOCTH
OOILEHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYXKICHHSIMHU APYTHX YYACTHHKOB
auanora, oOOHapyKUBaTh pa3Iuyre U CXOJACTBO MO3UIINIA; BBIPAXKATh CBOIO TOUKY
3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

HY6J'II/ILIHO MNpCaACTABJEATh PC3YIILTATHI BBIIIOJIHCHHOT'O (1)I/I3I/ILI€CKOFO OIIbITa

(dKCmiepuMeHTa, HCCIEIOBaHUs, NPOEKTa); TMOHUMATh U  HCIOJb30BaTh
MPEUMYINEeCTBA KOMAaHTHOW ¥ WHAMBUAYAJTbHOH pabOTHl TIpH PEIICHUH
KOHKpETHON  (u3M4eckoil mpoOiemMbl; MPUHUMATH I€JId  COBMECTHOMU
JeSITeTbHOCTH, OPraHU30BbIBATh JCHCTBUS MO €€ JOCTHIKEHHUIO: PacIpelensiTh
posn, oOCyXAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM pabOThI, 00001IaTh
MHEHUS HECKOJBKUX JIIOJICH; BBIMOJHATH CBOIO YacTh pabOThI, JOCTUTAs
Ka4eCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAIpPaBJICHUIO W KOOPAWHHUPYS CBOU
JEUCTBUA C APYTUMH WICHAMH KOMaH/IbI; OIIEHUBATh KAYECTBO CBOETO BKJIaJa B
oOmui TPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISBIISATH MPOOJIEMBI B KM3HCHHBIX M YUCOHBIX CUTYyalHsIX, TPEOYIOMUX IJIs
penieHnus GU3NIECKUX 3HAHUH;

OPUEHTHPOBATHCSI B PA3JIMYHBIX  NOAXOJAX  IPUHATUA  PELICHUU
(MHAUBHIYaTbHOE, IPUHITUE PELLICHUS B TPYIINE, IPUHATHUE PEIICHUHN TPYIIION );

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM perieHus: PU3NUECKO 3aa9u WA TUTaHa
UCCIIEIOBAHUS C YUYETOM UMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpesiaraeMble BapUaHThI PEIICHHM; JeIaTh BEIOOp U OpaTth
OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, AMOIHUOHAJbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U MIPEAJIarath IJiaH €€ U3MECHEHUS;
OOBSICHSITh MPUYMHBI JOCTHKEHUS (HEOCTUKEHNUS ) PE3YIbTATOB

JesITeIbHOCTH, AaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY;



BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ| BBITOJHECHHUS
(U3UUECKOTO HMCCICIOBAHUS WM MPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
U3MEHHUBIINXCS CUTYyallul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM;

CTaBUTHh ce0s HA MECTO APYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYroro; Npu3HaBaTh
CBOE IMPaBO Ha OLIMOKY MPHU pEHIeHUH (HU3UUYECKUX 3a/1ay UM B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TaKOE e MPaBo JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydyenus B 7 kJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKUE M XUMHUYECKHE SIBJICHUS, HaOJIOJCHUE,
AKCIEPUMEHT, MOJENIb, THUIOTE3a, €IWHUIIBI (UINUYECKUX BEJIMYHMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellleCcTBa (TBEPAOE, KUJIKOE, Ta3000pa3HOE),
MEXaHUYECKOE NBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTopus, paBHOAEHCTBYIONIAs cuia, Aehopmanus (ynpyras, miacTU4aecKkas),
HEBECOMOCTh, COOOIIAIOMINECS COCY/Ibl;, pa3nuuarh sBieHus (auddysus,
TEIJIOBOE  JIBMXKEHHME  YacTUIl  BEIIECTBA, pPaBHOMEPHOE  JIBUXKEHUE,
HEPAaBHOMEpPHOE [IB)KEHUE, WHEPLHUs, B3aHUMOJCHCTBUE TEJN, pPaBHOBECUE
TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO BpallleHus, repeaaya JaBieHUus TBEPIbIMU
TeJaMU, >KUJIKOCTSIMU M Ta3zaMH, aTMochepHOe JaBJICHHE, IUIaBaHUE Tel,
IIPEeBPAICHUS MEXaHUYECKOW YHEPTUHN) TIO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB
M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PUUYECKOE SIBICHUE;
pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (M3UYECKUX SBJICHUNU B OKPYXKAIOIIEM
MHUpe, B TOM uuciie (Pu3nueckue sSBJICHUS B MPUPOJE: MPUMEPHI ABUIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS
B IIPUPO/JIC U TEXHHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHUS Ha )KUBOW OpraHu3M,
IJIaBaHKWE PbIO, phIYaru B TEJI€ YEJIOBEKa, NMPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYI0, BBIJICIISATh CYIIIECTBCHHBIE CBONCTBA

(mpu3Haku) (U3MUECKUX SBJICHMI; OMMCHIBATh HM3yUYEHHBIE CBOMCTBA TENl H
du3nueckue SBJICHUSA, HUCMOIb3Yys (PU3MYEecKHe BEIMYUHBI (Macca, OO0BEM,
IUIOTHOCTh BEIIECTBA, BpEMs, IyTb, CKOPOCTb, CPEIHSAS CKOPOCTh, CHIIA
yIPYrocTH, CUJla TSKECTH, BEC Tesa, CUila TPEHUs, JaBieHHe (TBEPAOrO Tena,
KHUJIKOCTH, Tasza), BBITAJIKUBAIOLIAS CHJIA, MEXaHHMYecKass paboTa, MOIIHOCTb,
MJIEYO CHJIbI, MOMEHT CHJIbI, KOO(PQPHUIIMEHT MOJE3HOTO NEUCTBUS MEXaHH3MOB,
KUHETHYECKass W MOTEHIMalbHAs B3HEPrus), IpU ONHMCAHUU TPABUIBHO



TPaKTOBaTh (PU3UYECKUN CMBICT HCHOJB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U
eAVMHUITBI (PU3UIECKUX BEIIMYWH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMHU BEJIMUYMHAMHU, CTPOUTH IPaPUKU N3YUCHHBIX
3aBUCUMOCTEH  (IM3WYECKUX BEJIMYMH, XapaKTepU30BaThb CBOWCTBA TeII,
du3nueckue SBJICHUSA U MPOLECCHI, UCIONb3Ys MpPaBHIa CIOXKEHUS CU (BAOJb
olHOU mpsimoil), 3akoH ['yka, 3axkoH Ilackans, 3akoH Apxumena, MpPaBuUiIO
paBHOBecHUs phiuara (0J0Ka), «30J0TOE PABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW PHEPrUH, MPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUUECKOE BBIPAKEHHE; OOBSICHATH (DU3NUECKUE SIBJICHUSI,
OpOLIECCHl W CBOMCTBA TEJ, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalul
MPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUUYUHHO--CIICJICTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB c omopoil Ha 1-2
W3YyUYCHHBIX CBOWCTBA (DU3WUYECKUX SBICHUM, (PU3MYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH; pellaTh pacuy€THbIE 3aJaud B |—2 [EWCTBUA, HUCIONb3YS
3aKOHBI U (DOPMYJIBI, CBSA3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHaN3a
YCJIOBUSL 3aJa4ydl 3aluChiBaTh KPATKOE YCJIOBHUE, MOACTABIATh (PU3HUYECKUE
BEJUYHUHBI B (DOPMYJIBI U IPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHbIC JTAHHBIE,
HEOOXOJIMMBIC Il pEelIeHUs 3ajiad, OIEHWBAaTh PEATUCTUYHOCThH MOJTYYEHHOU
(bu3HUecKoi BETUYNHBI; PACIIO3HABATH MTPOOJIEMBI, KOTOPHIE MOYXKHO PEIIUTH MTPU
nmoMomny (U3NYECKUX METOJIOB, B ONHCAaHUU HCCIICIOBAHUS BBIJCIATH
IpoOBepsAEeMOe MPEANoJoKeHue (TUMOoTe3y), pa3indaTh W WHTEPHPETUPOBATH
MOJIYYCHHBIA PE3yJIbTAaT, HAXOJIUTh OMMOKHU B XOJE OMbITA, JEIaTh BHIBOJIBI 110
ero pe3ysibTaTaM; MPOBOAUTH OIbBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBIICHUHN UITH
(du3HUecKuX CBOMCTB Tei: (OPMYJIHMPOBATH MPOBEPSIEMBbIE MPEIOIOKEHUS,
coOUpaTh YCTAHOBKY U3 MPEJJI0KEHHOTO 000pYI0BaHMUSI, 3aITUCHIBATH X0/ OIbITa
1 GOpMYITMPOBATH BHIBO/IBI,

BBITMOJIHATH MPsSMbIe U3MEPEHUsI PACCTOSHHUSA, BPEMEHH, Macchl Tena, o0bEMa,
CWJIbI U TEMIIEPATyphl C UCIOJIB30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB,
3aMuChIBaTh TMOKa3aHWs MPUOOPOB € YYETOM 3aJlaHHOM  abCOJIIOTHOU
IIOIPEIIHOCTH W3MEPEHUM; NPOBOAWUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOU
(¢u3nuecKoil BEIMYMHBI OT JIPYroil € MCIOJIB30BAHUEM MPSIMBIX H3MEpPEHUI
(3aBHCHUMOCTH MYTH PAaBHOMEPHO JABWXKYILErOCs TeJla OT BPEMEHH ABUKECHUS
Tela, CWJIbl TPEHUs CKOJBKEHUS OT Beca Tena, KayecTBa 00pabOTKu
IIOBEPXHOCTEM TEI W  HE3aBUCUMOCTM CHJbl TpPEHHS OT  IUIOLIAIU
CONPUKOCHOBEHMUS TE€JN, CHJIBl YIPYrOCTH OT YyMJIWHEHUS TPYKUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOW YACTH TeJla U OT IJIOTHOCTU
KHUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTU TeJa, OT INIyOMHBI, HA KOTOPYIO
IIOIPYKEHO TEJIO, YCJIOBMM IUIaBaHUsA TEJ, YCIOBMM paBHOBECHUs pblyara u
OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU Y4EOHOrO HCCIENOBaHUS, COOMPATh



YCTAHOBKY W BBIIOJHATH M3MEPEHUS, CIEAys IPEUIOKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3UYECKUX BEIMYUH B
BUJE MPEIJIOKEHHBIX TAOMUI[ U TpauKOB, JeJaTh BBIBOJBI IO pe3yibTaTaM
WCCJICIOBaHMs; MPOBOAUTh KOCBEHHBIE M3MEpEeHHs] (DU3MUECKUX BEIUYHH
(TJIOTHOCTH BEUIECTBA >KUJKOCTH U TBEPAOTO TENa, CUJAa TPEHUS CKOJIbXEHHUS,
JABJICHHE BO3/yXd, BBITAJIIKMBAIOLIAS CHJIA, JEHCTBYIOIIAS HA NOTPYKEHHOE B

KUAKOCTH TeJI0, KOAPPULIUESHT MOJIE3HOTO JEHUCTBUS  MPOCTBIX
MEXaHU3MOB), cieays NPeIioKEHHON WHCTPYKIHH: npu
BBIITOJIHEHUH U3MEPEHUI COOMpaTh SKCIIEPUMEHTAJIbHYI) YCTAaHOBKY U

BBIUMCIIATh 3HAYEHHUE HCKOMOW BEIWYUHBL, COOJIIO/ATh MpaBUiIa TEXHUKU
O0e3zonmacHocTH Tpu padoTe ¢ aboparopHbIM O0OPYJOBAaHUEM; YKa3bIBaTh
OPUHLUIBL IEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, COOOIIAIOIINECS COCYlbl,  OapoMeTp, pbluar,

HOJBWXHBIA U HENOJBUKHBIA OJIOK, HAKJIOHHAs IJIOCKOCTh; XapaKTE€pPU30BaTh
INPUHLIKIIBI AEUCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKHUX YCTPOICTB € ONOPOit
HAa WX OmMcaHuWs (B TOM YHCJE: TOIIMITHUKH, YCTPOMCTBO BOIOIPOBOA,
TUJIPaBIMYECKUN MTPECC, MAaHOMETP, BHICOTOMED, MOPLUIHEBOM HACOC, apEOMETP),
WCTIONB3YSl 3HAHUS O CBOMCTBaX (U3WYECKUX SBICHUH HM HEOOXOIUMBIC
(¢u3nyeckue 3aKOHbl M 3aKOHOMEPHOCTH; MPUBOAMTH NpPHUMEpHl (HAXOAMUTH
MH(}OpMaIHIO 0 MPUMEPaX) IPAKTUYECKOTO UCTIONb30BaHUS (PU3MUECKUX 3HAHUN
B TIOBCEIHCBHOM JXKM3HHU JUIA OoOecredeHUss OC30MacCHOCTH IIPH OOpaIleHUU C
npubopaMu M TEXHUYECKUMHU YCTPOICTBAMH, COXPAaHEHHUS 370pOBbS U
COOJII0JIEHUS HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKpPY>KAIOLIEH cpene;

OCYILIECTBIISATH OTOOP UCTOYHUKOB MH(popManuu B UHTepHETE B COOTBETCTBUU C
3aIaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U TyTEM
CpPaBHEHMS PA3TUYHBIX UCTOYHUKOB BBIJEIATH HHPOPMALINIO, KOTOPAs SABJISIETCS
POTUBOPEUYUBOMN MIIM MOXKET OBITh HEJIOCTOBEPHOM; UCTIOJIb30BATh MPHU
BBITIOJIHEHUY Y4E€OHBIX 3aIaHU HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(bU3UYECKOTro CoJIepKaHus, CIIPABOYHbIC MaTepUalIbl, pecypchl ceTn WHTEpHeT,
BIIAJIETh NpuéMaMu KOHCHEKTHUPOBAHUS TeKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYI0; CO3/IaBaTh COOCTBEHHBIC
KpaTKue MUChbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 UCTOYHHKOB
nH(popmaIuu GU3NIECKOTO COJACPKaHUSI, B TOM YHCIIC MTyOJIUYHO JIeJaTh
KpaTKue COOOIIEeHHS O pe3yJibTaTaX MPOEKTOB WM Y4EOHBIX UCCIICI0BAaHUH,
[IPYA 3TOM I'PAMOTHO UCITOJIb30BATh U3YUYECHHBIN TOHATUMHBIN anmnapar Kypca
(bu3HUKH, COMPOBOXKIATh BBHICTYIUICHUE MTPE3CHTAINEH; TIPYU BBHITTOJTHCHUH
y4eOHBIX MPOEKTOB U MCCIIEIOBAHUN paclpeesiTh 00I3aHHOCTH B IPYIIIE B
COOTBETCTBUHM C IOCTABJIECHHBIMU 3aJa4aMu, CJIEJAUTH 32 BHINOJHEHUEM TIaHa
NENUCTBUMN, aICKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B I€ATEILHOCTD TPYIIIIHI,



BBICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE
OKPYXAIOIKX.

K koniy oOyuenuss B 8 kiiacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

WCTIOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJI, TETLIOBOE IBUKEHHE AaTOMOB
U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTANIMYECKUE U aMOop(dHbIE
TeJla, HACBIIICHHBIN U HEHACHIIEHHBIN Nap, BIAXKHOCTh BO3/AyXa, TEMIIEpaTypa,
BHYTPEHHSSI SHEPTrHUsl, TEIUIOBOW JBUTATEINlb, JIEMEHTAPHBIA AICKTPUUYECKUN
3apsii, JJIEKTPUYECKOE TI0JIe, NPOBOJHUKHA W JUAIEKTPUKHU, IOCTOSHHBIN
AJEKTPUUECKUN TOK, MAarHUTHOE TMOJie; pa3iaudaTh SBJICHUSA (TEIJIOBOE
paclIMpeHre M CXkKaTue, TEIIoNepeaaya, TEIIOBOE PAaBHOBECHE, CMayUBaHME,
KalWJUISIPHBIC SIBJICHUS, UCTIAPEHUE, KOHACHCAIIMS, TUIABICHUE, KpUCTAILITU3aIUs
(oTBepaeBaHUE), KHUIEHHUE, Teruionepenaya (TerIonpoOBOIHOCTh, KOHBEKIIUA,
W3JIy4EHHUE), DOJEKTpU3alus TeJl, B3aUMOJICUCTBUE 3apsl0B, JIEUCTBUSA
AJIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHUE, B3aWMOJICUCTBUE MAarHUTOB,
JNEUCTBUE MATrHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHJIYKIIUSI) TI0 OINMHCAHUI0O MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3MUECKOE SBJICHHE, PACIIO3HABAThH MPOSBIICHUE
M3YYCHHBIX (DU3UYECKUX SBJICHUW B OKpPYXKAIOIMIEM MHUPE, B TOM 4YHUCIE
¢du3nueckue sSBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KalWJUISIPHBIC
SIBJICHUS B MPHUPOJIC, KPUCTAUIBI B Ipupoje, uznydenue CoiHia, 3aMep3aHue
BOJOEMOB, MOpPCKHE Opu3bl, OOpa3oBaHUE pOCHI, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBIICHUSI B aTtMocdepe, AJIEKTPUUECTBO >KHMBBIX OpPraHU3MOB,
MarHuTHOE MoJjie 3emiu, Apeid moarocoB, pojib MATHUTHOTO MOJIS JJIsl )KU3HU Ha
3emie, MOJSPHOE CHUSIHUE, MPH 3TOM NEPEBOAUTH NPAKTUUECKYHO 3ajladyy B
y4eOHYyI0, BBIJICIATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (HUINUECKUX
SIBJICHUIM;

OTNMUCBHIBATh HW3YUYCHHBIC CBOMCTBA TeJ W (PU3UYECKUE SBJICHUS, HCIOIB3YS
dusznueckue BEIMYMHBI (TeMIepaTrypa, BHYTPEHHSSI DHEPrHs, KOJIHMYECTBO
TEIUIOTHI, YJIeJIbHAA TEIUIOEMKOCTh BEILIECTBA, YyJEJIbHAS TEIJIOTA ILJIABJICHUS,
yAeNbHAsl TEIJIOTa MapooOpa3oBaHUsl, yIelbHAs TEIJIOTa CTOPaHUs TOTUIMBA,
KOO(PPUIIMEHT TI0JIE3HOTO JEWCTBUS TEIUIOBOW MaIlMHBI, OTHOCHUTEJbHAs
BJIAJXHOCTh BO31lyXa, OJJEKTPUYECKUU 3apsll, CWIa TOKA, DSIJIEKTPUUECKOE
HanpspKEHUE,  CONPOTUBJIEHUWE  TPOBOJHMKA, YACIBHOE  COMPOTUBIICHUE
BEIIECTBAa, paboTa W MOMIHOCTh DJJIGKTPUYECKOTO TOKAa), MPU OINHUCAHUU
MPaBUJILHO TPAKTOBAaTh (U3MUECKHI CMBICT HWCIONB3yEeMBIX BEJIHYHH,
0o00O3HaueHUs W EAUHUIBl (PU3NYECKUX BEIUYMUH, HAXOAUTh (HOPMYJIbI,
CBS3BIBAIONINE JIAHHYIO (PU3MUYECKYI0 BEIWYMHY C JPYTUMH BEIMYWHAMH,



CTPOUTh TIpaUKU H3YYEHHBIX 3aBUCUMOCTEH  (U3NYECKUX  BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS U MPOIIECCHI, UCIIONb3Ys
OCHOBHBIC  ITOJIOXKEHHUS  MOJIEKYJSIPHO--KUHETUYECKOM TEOpUM  CTPOECHUS
BEILIECTBA, MPHUHLIMI CYNEPIO3UIMHN MOJEeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsa, 3akoH OMa I yyacTKa 1enw, 3akoH /[xoynsa—JIenna, 3akoH
COXpaHEHUsl 3HEPruH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3alUChIBaTh €r0  MAaTEeMaTU4YECKOE BBIPAKEHUE; OOBACHATHh (PUINYECKHUE
OpOLEecChl M CBOWCTBA Tel, B TOM 4YHMCIE M B KOHTEKCTE CHTyalui
MIPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTEPA: BBISABIATH MPUYHMHHO-CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHWE W3 1—-2 JOrMueckux maroB ¢ omopo Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3MYECKUX SBJICHUM, (PU3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEM; pemarb pacdy€THbIC 3aJaud B 2—3 JACUCTBUSA, HMCHOJB3YS
3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIIMYMHBI: HA OCHOBE aHaIN3a
YCIIOBHS 3aJja4d 3allMChIBaTh KPATKOE YCIOBUE, BBIABISATH HEJOCTATOK JIAHHBIX
JUIA pelIeHUs 3a/1ayd, BbIOMpATh 3aKOHBI U (POpMyIbl, HEOOXOAUMBIE IS €€
pelIeHus1, IPOBOJUTH PACUETHI M CPAaBHUBATH MIOJyYEHHOE 3HAaUCHHE (PU3HUECKOU
BEJIMUMHBI C U3BECTHBIMU JAHHBIMU; pACIIO3HABATh MPOOJIEMBbI, KOTOPbIE MOYKHO
pelMTh TOpU  TOMOIIM  (PU3MYECKHX METOJOB, MCIOJIb3YSd OINHCAHHE
UCCJIEIOBAHUS,  BBIACISATH  MPOBEPSIEMOE  MPEANOJOKEHHE,  OLICHUBATh
MPaBUJILHOCTH MOPSKA MIPOBEACHUS UCCIEI0OBAaHUSA, J€IaTh BHIBOIbI;

IIPOBOJUTH OIBITHl MO HAONIOACHHUIO (PU3WYECKHUX SBICHUN WU (PU3MUECKHUX
CBOMCTB TeN (KamWUISIPHBIC SBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH IpoLiecca OCThIBAHMS W HarpeBaHHs MpU
M3Iy4YeHUH OT I[BETa W3Nydaromiedl (MOTJOIAroNIeii) MOBEPXHOCTH, CKOPOCTh
UCHapeHusi BOJABI OT TeMIepaTyphbl XKUAKOCTH W IUIOMIAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALUS TNl K B3aUMOJCHCTBHE IIEKTPUIECKHX 3apsI0B, B3aUMOICHCTBHIE
MOCTOSIHHBIX ~MAarHWTOB, BH3yajW3allds MAarHUTHBIX TOJIEH TMOCTOSIHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM, CBOWMCTBa
AJIIEKTPOMArHWTa,  CBOWCTBA  DJIEKTPOJBUTATENs  MOCTOSHHOTO  TOKA):
(GopMynupoBaTh MpOBEpsSEMbIe MNPEANOIOKEHHUS, COOMpPAaTh YCTAHOBKY U3
NPEIOKEHHOTO 000pY/IOBaHUs, OMUCHIBATH XOA ONbITa U (OPMYyIHUPOBATH
BBIBOJIbI; BBIMOJHATH TMpPSMbIE H3MEPEHUS TEeMIlepaTypbl, OTHOCHTEIbHOU
BJIQKHOCTH BO3/lyXa, CHJIbI TOKa, HAMPSKEHHs C MCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB W JaTUYUKOB (PU3UYECKUX BEJIWYUH, CPABHUBATH PE3YJIbTATHI
U3MEpPEHU C Yy4€TOM 3aJaHHOM aOCOJMIOTHOM MOTrPEIIHOCTH; MPOBOJIUTH
UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYHMHBI OT JAPYroM ¢
UCIIOJIb30BAaHMEM  MPSMBIX ~ U3MEPEHHHM  (3aBUCUMOCTb  CONPOTHBIICHUSA
IPOBOJHUKA OT €ro JJIMHBI, MJIOHIAJAX TOMEPEYHOTrO CEYEHUs U YIEIbHOTO
COTIPOTHBIICHUS BEILIECTBA MPOBOIHUKA, CHIIbI TOKA, UIYIIEro Yepe3 MPOBOIHUK,



OT HalpsDKEHHWsT Ha TPOBOJHHUKE, HCCIENOBAHUE IOCIEAOBATEIBHOIO U
MapajuyIeIbHOTO COEJUHEHUN NPOBOAHUKOB): IUIAHMPOBATH HCCIEIOBAHUE,
coOupaTh YCTAHOBKY U BBINOJHATH U3MEPEHMUS], CIEAYS IPEITI0KEHHOMY IIaHY,
¢ukcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH B BHAE TaOIUIl U
rpaduKoB, JenaTh BBIBOJABI [0 pe3ysbTaTaM HCCIECJOBAHMS; IPOBOJUTH
KOCBEHHBIE M3MEpeHHs] (U3MUECKUX BeNUYMH (yZelibHas TeIIOEMKOCTD
BEIIECTBA, CONPOTUBICHUE NPOBOJHUKA, pa0OTa U MOIIHOCTh AJIEKTPUUYECKOTO
TOKA): IJIAHUPOBATh U3MEPEHMs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenysl TPeNJOKEHHOW HWHCTPYKIMU, W BBIYUCIATH 3HAYCHHE BEIMYUHBL
co0MroaTh NpaBUiia TEXHUKU O€30IaCHOCTU IMpU padboTe ¢ J1abopaTOpHBIM
000pyJ0OBaHUEM; XapaKTEPU30BaTh MPUHLIUIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C ONOPON HA MX OMHCAHUA (B TOM YHUCIE: CHUCTEMA
OTOIUIEHUSI JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIIepMETP, BOJBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPIUH,  DIIEKTPOOCBETUTENbHBIE  IPUOOPHI,
HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEAOXPAHUTENHN, AJIEKTPOMATHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKa),
UCIIOJb3ysl 3HAHUS O CBOMCTBAX (U3NYECKUX SBJIEHUH M HEOOXOIUMbIE
(u3nUecKre 3aKOHOMEPHOCTH; PACIIO3HABATH MMPOCThIE TEXHUYECKHE YCTPONCTBA
U U3MEpHUTENIbHBIE MPUOOPHI MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM
(CKUIKOCTHBI TEPMOMETpP, TEPMOC, TICHXPOMETP, TUTPOMETP, JBHUTaTENb
BHYTPEHHETO CrOpaHHs, JJIEKTPOCKOI, PEOCTaT), COCTABJIATH  CXEMbI
AJIEKTPUYECKUX IEeNel C MOCIeI0BAaTEIbHBIM U MapajljieIbHbIM COEIUHEHHEM
AJIEMEHTOB, pa3jauyas YCJIOBHbIE OOO3HAYEHUs DJJIEMEHTOB JIJIEKTPHUECKHX
LICTICH;

MPUBOANUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPHUMEpPax) MPAKTHUYECKOIro
UCIIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MMOBCEIHEBHOM XKU3HU Il 0OeCIieueHUs
0e30macHOCTH MpU OOpalIeHUH ¢ MPUOOpPaMU U TEXHUUYECKUMHU YCTPOICTBAMH,
COXPAHEHHUSI 3J0POBbSI U COOJIOACHHUS HOPM 3KOJIOTUYECKOTO MOBEACHUS B
OKpYXAIoIIel cpee; OCYIIECTBISATh TMOWUCK HWHOOpMAIu  (HU3NIECKOTO
cozepxkanus B MIHTepHeTE, HA OCHOBE UMEIOLIMXCS 3HAHUM U ITYTEM CPaBHEHUS
JIOTIOJIHUTENIbHBIX UCTOYHUKOB BBIACNATh HHPOPMAIMIO, KOTOpas SBISETCS
OPOTUBOPEUYMBOM WM MOXKET OBITh HEIOCTOBEPHOM; HCIOJb30BaTh MpHU
BBIMIOJJHEHUH  Y4eOHBIX  3aJlaHuil  HAYYHO--TIOMYJSIPHYIO  JIUTEpaTypy
(u3HUecKOro coepKaHus, CIipaBOUYHbIE MaTEpHalIbl, pecypchl ceTu MHTepHer,
BJaJIeTh MpUEMAMH KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus UH(POpPMAIIH
U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHBIC ITMCbMEHHBIE U
KpaTKue YCTHBIE COO0OIIeHus, 0000mas wuHQOpMalMIO U3 HECKOJIbKUX
MCTOYHUKOB (PU3UYECKOTO COACPM AHHS, B TOM UUCIE MyOJUYHO MPECTABIATD
pe3ysbTaThl NMPOEKTHOM WM MCCIEAOBATEIbCKON NEATEIbHOCTH, IPU 3TOM



IPaMOTHO HCHOJb30BaTh W3YUYEHHBIM TOHSATHUHHBIA amnmapaT Kypca (U3UKH,
COTIPOBOXK/IaTh BBICTYIUICHHE TMPE3CHTAIMCH; TPU BBIMOJHEHUN YyUEOHBIX
IIPOEKTOB U MCCIIEIOBAHNUN (PU3NYECKUX TIPOLIECCOB pacCIpeieisiTh 00sI3aHHOCTH
B TpyIIE€ B COOTBETCTBUM C TIOCTaBIECHHBIMHU 3a/lauaMH, CJIEAUTh 3a
BBITIOJIHEHUEM TUIaHA JIEUCTBUN U KOPPEKTUPOBAThH €ro, aJieKBaTHO OIICHUBATH
COOCTBEHHBIN BKJIAJ] B JEATEILHOCTh TPYIIIIbI, BEICTPANBATH KOMMYHHKATHBHOE
B3aMMOJICUCTBHE, MPOSIBIISS TOTOBHOCTh pa3peiiaTb KOH(IUKTHI.

K konmy oOydenus B 9 kJiacce MpeaMETHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxkaTb C(POPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

UCIIOJIb30BATh IOHSATHUA: CUCTEMA OTCUETA, MaTepHhabHas TOYKA, TPACKTOPUSI,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHMs, Jedopmanus  (ympyras,
[JJACTUYECKas), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
HEePEerpy3KH, LEHTP TIKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TAKECTU
TBEPAOrO Teja, PABHOBECHE, MEXAaHUYECKHE KOJIeOaHUS U BOJIHBI, 3BYK,
uHppa3ByK M YJIbTPa3BYK, AJIEKTPOMAarHUTHBIE  BOJIHBI, IKana
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb, CHEKTPHI
UCIyCKaHUsA U TIOTJIONICHMs, alb(da-, 6eTa- W ramMMa-u3ydyeHHUs, HU30TOIIBI,
AJlepHasi DHEPreTuKa; pasziuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE
IPSMOJIMHENHOE JBWKECHUE, DPABHOYCKOPEHHOE IIPSAMOJIMHENHOE [BUKECHHE,
cBOOO/JHOE TMaJeHHE TeJl, PAaBHOMEPHOE JBW)KEHHE TI0 OKPYKHOCTH,
B3aMMOJICUCTBHE TE€J, PEAKTHUBHOE JBWKEHHE, KOJeOaTeIbHOEe JBUYKEHUE
(3aTyxaronye M BBIHY)XJIEHHbIE KOJI€OaHUs), pE30HAHC, BOJHOBOE JBUKECHHE,
OTPAKEHUE 3BYKa, MPSIMOJIMHEMHOE pACIpPOCTPAHEHHE, OTPAKEHUE U
IpeJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JIoKeHHE O0eI0ro
CBETA B CHEKTP M CIOKEHHE CHEKTPAJbHBIX IIBETOB, IUCIIEPCUs CBETA,
€CTECTBEHHAsd PaJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEMYATOrO CIIEKTpa
M3JIYy4YEHHUsI) 1O OMUCAHUI0 MX XAPAKTEPHBIX CBOWMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBJICHHE; pacllO3HABaTh MPOSBIICHUE
M3YYCHHBIX (U3UYECKUX SIBICHWW B OKpYyXaromeM wMupe (B TOM YHCIe
dbu3uyeckre SBICHUS B TMPUPOJAC: TMPUIMBBI U OTJIMBBI, JBHXKCHHUE TUIAHET
ConHeyHOM CUCTEMBI, PEAKTUBHOE JIBUYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB KUBOTHBIMH, 3€MJIECTPSACEHUE, CEICMUYECKHUE BOJIHBI, IYHAMH, 9XO0, [[BETA
TEJ, ONTUYECKUE SIBJICHHSI B NMPUPOAE, OMOJOTHYECKOoe AEHCTBHE BHIUMOTO,
yIbTpauoJeTOBOTO M PEHTTEHOBCKOTO  M3JIY4YEHHH,  €CTECTBEHHBIH
PaAMOAKTUBHBIA  (OH, KOCMHYECKHE JIy4HM, pAJUOAKTUBHOE M3Iy4YEHUE
MPUPOJHBIX MUHEPAJIOB, NECWCTBHE PAJUOAKTUBHBIX HM3IIYYEHWW HA OPraHU3M
YeJI0BEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO, BBIICISATh
CYLIECTBEHHbIE CBOMCTBa (mpu3HaKu) (U3MYECKUX SBICHHM; ONUCHIBAThH
U3YYeHHbIE CBOMCTBAa Tel U (DU3MYECKUE SBJICHUS, HCHOJIB3Yys (U3UUECKUE



BEJIMYMHBl (CpelHAs M MTHOBEHHAs CKOpPOCTb Teja IpU HEPAaBHOMEPHOM
JNBWKECHUH, YCKOPEHUE, MEPEMELICHUE, ITyTh, YIJIOBas CKOPOCTb, CUJa TPEHUS,
CWJIa YOPYTrOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHus, BEC Tena,
UMITyJIbC  Tella, HUMIYJIbC CHJIBI, MEXaHWueckas paboTa M MOIIHOCTH,
IOTCHIMAJIbHAST JHEPrus Tela, IOAHATOIO HaJ IOBEPXHOCTBIO 3E€MIIH,
IMOTEHUHAJIbHAS DHEPTHS CHKAaTOW NPYKUHBI, KNHETUYECKAsl JHEPIHUs, IMOJIHAs
MEXaHUYECKasi SHEPTusl, IEPUO U YaCTOTa KOJICOAHUH, JUITMHA BOJIHBI, TPOMKOCTb
3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTeNb MPEJIOMIICHUS CPEibl), IPU
OTMHMCAaHWU MPABUIBLHO TPAKTOBATH (PU3UUECKHI CMBICI UCTIONB3YEMBIX BEIUYHUH,
0003HaUECHHUA U €IUHULBl (U3NYECKUX BEJIUYMH, HAXOAUTh (HOPMYIIBL,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEIWYMHY C JPYTMMHU BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SBJICHUS U MPOLECCHI, UCTIOIb3YsI
3aKOH COXPaHEHUs DJHEPIUH, 3aKOH BCEMHUPHOTO TATOTECHHUsSI, IPUHLIAII
CYNEpIO3ULIMKA CHJI, MPUHLUI OTHOCUTENbHOCTU [ anuies, 3akoHbl HproTOHA,
3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUSI U IPEJIOMIICHHSI CBETA, 3aKOHBI
COXpaHEHUS 3apsI0BOI0 U MacCCOBOTO YHCEN MPH SAEPHBIX PEAKIUAX, IIPH 3TOM
JaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIUCBIBATH €r0 MaTEMAaTUYECKOE
BBIPAKEHUE; OOBSICHATH (PU3HUECKHUE MPOIIECCHI U CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyalud MPaKTHUKO-OPHUEHTHPOBAHHOTO XapaKTEpa: BBISIBIATH
OPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX
aroB ¢ omnopo Ha 2-3 H3YyYEHHBIX CBONCTBA (PU3NYECKHX SIBICHUIA,
(u3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacuy€THbIe 3aJauu
(onuparomuecs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONb3Ysl 3aKOHBI U (POPMYJIbL,
CBSI3bIBAIOIIME (PU3NYECKUE BEIIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 3aJadu
3aMMUChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEIOCTAIOLIME WM H30BITOYHBIC
JaHHBIC, BHIOMpATh 3aKOHBI W (HOPMYJIBI, HEOOXOAMMBIC IJIsi PEIICHUS,
IIPOBOJIUTH PACUETHI U OLIEHMBATh PEATUCTUYHOCTH MOJYYEHHOI'O 3HAYCHHUS
(du3HUecKoi BETUYNHBI; pACIIO3HABATH MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTH MTPU
NOMOUTN (PUBUYECKUX METOJIOB, HUCIIONb3Ysl ONMMCAHUE UCCIIECJOBAHMSI, BBIICIATD
IpoBepsAEMOe MPEANOI0KEHHUE, OLIEHUBATh MPABMWIBHOCTD MOPSAKA MPOBEACHUS
MCCIJIEIOBaHMsI, 1e7aTh BHIBO/IbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUHN U
OMbBITOB; MPOBOJUTH OMNBITHl MO HAOTIOJEHUIO (U3UYECKUX SBICHUN WU
(¢u3znyeckux CBOMCTB Ten (M3yyeHHEe BTOpOro 3akoHa HpIOTOHa, 3akoHa
COXpaHEHUs SDHEPTUH, 3aBUCUMOCTb [eproia KoeOaHuii NPy KUHHOTO MAsITHUKA
OT MaccChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMILJIUTY bl MaJIbIX
KojeOaHui, MPSIMOJMHEHMHOE pachpOCTpaHEHHE CBETa, pa3jiokKeHHe Oenoro
CBETa B CHEKTP, U3YYEHHUE CBOMCTB N300pa)keHNUs B IIJIOCKOM 3€pKajle U CBOWCTB
M300paKeHHsI TIpeAMeTa B coOMparomiel JIMH3e, HAOIIOJEHUE CIUIONIHBIX U



JUHEHYATBIX CIIEKTPOB M3IYUYCHHS): CAMOCTOSTEIBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa 000PYIOBAHNUS, ONTUCHIBATEH X0 OTIBITA U €T0 PE3YJIbTaThI,
(GopMyIHUPOBAaTh BBIBOJIBI; MPOBOAUTH IMPH HEOOXOMUMOCTH CEPHIO TMPSMBIX
M3MEPCHHM, OTIPECIsisl CPeHEe 3HaUCHHUE M3MEpsieMOi BEMWYUHBI ((POKYCHOE
paccTosiHiE COOMpPAKOIIIeH JIMH3bI), 000CHOBBIBATh BHIOOP Crioco0a U3MepeHuUsI

(M3MEpUTENBHOTO TPUOOpPA);

MPOBOJIUTh  WCCIICIOBAHWE  3aBUCHUMOCTEH  (U3MYECKHX  BEIMYUH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHHU IMpHU
PaBHOYCKOPEHHOM JIBMKEHUM O€3 HayaabHOM CKOPOCTH, MEpHUojia KoJieOaHUit
MaTEMaTUYECKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTU YTJIa OTpa)KCHUS
CBETa OT yrja MaJieHus W yria MPeJOMJICHHs OT yIJia MajeHus): TIaHuPOBaTh
WCCIIEIOBAaHUE, CaMOCTOSITEIbHO  cOOMpaTh  YCTaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE TAOIUI] U
rpaduKoB, JeiaTh BBIBOJALI IO pe3ylbTaTaM MCCIICIOBAHUS, IPOBOJHTH
KOCBEHHbIEC U3MEpEHUsT (PU3UUECKUX BEJIMUYUH (CPENIHSSI CKOPOCTh U YCKOPEHUE
Tela TPH PABHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOJHOTO ITaJICHUS,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHUS] CKOJIbKEHHUS, MeXaHU4ecKas
paboTa W MOIIHOCTh, YacTOTa W TMEpHOJ] KoJeOaHWH MaTeMaTHYEeCKOrO H
NPYKUHHOTO  MasTHUKOB, OINTHYECKas CWia  coOuparomend  JIMH3bI,
paauoaKTUBHBIN don): IJIAHUPOBATH U3MEPEHUS, coOupath
OKCIIEPUMCHTAIBLHYI0  YCTAHOBKY ¥ BBINIOJHATH  HW3MEPEHUS,  CICAyA
PEJI0KEHHON UHCTPYKITNH, BRIYUCIISATh 3HAUYCHNE BETUYMHBI U aHATTM3UPOBATh
MOJIYYCHHBIE PE3yJbTaThl C yYETOM 3aJaHHOW IMOTPENTHOCTH HW3MEPCHUN;
coOmro/IaTh TpaBWIa TEXHUKKM O€30mMacHOCTU Tpu pabore C¢ JabopaTOpHBIM
o0opyI0oBaHUEM; pa3auvaTh OCHOBHBIC IPU3HAKK W3YYEHHBIX (PU3HUECKHUX
MoOJIeNIel: MaTepuaabHasi Touka, a0COTIOTHO TBEPIOE TEJO, TOUCYHBIM UCTOYHUK
CBeTa, JIy4, TOHKas JIMH3A, MJIaHETapHas MOJENbh aToMa, HYKJIOHHAs MOJIEh
ATOMHOTO SI/Ipa; XapaKTEPU30BaTh MMPUHITUIIBI ICHCTBHS N3yYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa WX OMHUCAHUS (B TOM YHCIE: CIIUIOMETD,
JTATYMKU TIOJIOKCHHS, PACCTOSHUS W YCKOPCHMS, paKeTa, 3XOJIOT, OYKH,
nepuckon, ¢oToarnmapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, JIO3UMETP,
kamepa BuibcoHa), UCIONB3ysl 3HAHHUS O CBOWMCTBAX (DU3WYECKUX SIBICHUU U
HEeoOXoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyUYECHHBIX TEXHUUYECKHX
YCTPOMCTB, MU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPH
pELIEHNN YYEOHO--NPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JUISl MOCTPOECHUS
M300paXeHHI B TJIOCKOM 3epKajie U COOMPAIOIIEH JINH3€E; TIPUBOJUTH MIPUMEPHI
(HaxonuTh UWHGpOPMALMIO O NpHUMEpax) MPAKTUYECKOIO HCHOJIb30BAHUSA



(dbu3MUecKUX 3HAHUW B MOBCETHEBHOM KU3HM JJiA oOecriedyeHus 0e30MacHOCTH
npu OOpalleHUH ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS
3I0pOBbsl U COOJIIOJICHUST HOPM HKOJOTMYECKOTO TMOBEICHUS B OKpY)Karolen
cpene;

OCYIIECTBIISATh MOUCK MH(popMammu ¢undeckoro cojaepkanusi B MHTepHere,
CaMOCTOSITENbHO (POPMYIUPYS IMOMCKOBBIH 3aMTPOC, HAXOAUTH ITyTH OMPEICICHNUS
JIOCTOBEPHOCTH TOJYYeHHOM HMH(OpMAIMU HA OCHOBE MMEIOUIUXCS 3HAHUU U
JOMOJHUTEIBHBIX UCTOYHUKOB;

UCIOJb30BaTh MpPH BBHINOJIHEHUH YYEOHBIX 33JaHUNA HAY4YHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpHKAHUS, CIPABOYHBIE MAaTEPUAIIBI, PECYPChI CETH
WuTepHer, BraAeTh NpuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMu U3 OJJHOI 3HAKOBOM CHCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE
NUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE MH(OpPMAlMKU U3 HECKOJIBKHX
UCTOYHUKOB (PU3UYECKOTO COJEpKaHUs, MyOJIUYHO NPEJCTABISTh PE3yJIbTaThl
MIPOEKTHOM MJIM MCCIENOBATEIbCKON AESATENbHOCTH, IPU 3TOM TPaMOTHO
UCIIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapaT U3y4aeMoro pasjeia Gu3nKu u
CONPOBOXK/IATh BBICTYILJICHUE MPE3EHTALIMEN C yUETOM 0COOCHHOCTEN ayJUTOPUHN
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos JJIeKTPOHHbIE
(undposbie)
Ne HanmeHoBaHHe pa3/iejioB U TeM KonTpoabnele | [Ipakruueckue o0pasoBaTe/ibHbIe
n/n | NIporpaMmsl Bcero padoThbI padoTsI pecypcbl
Pazne i1 1. ®u3nka u eé poJsib B NO3HAHUM OKPYKAI0 1Iero MUpa
bubmuoreka IIOK

1.1 Dusnka - HayKa 0 NPUPOAC 2 0 0 https://m.edsoo.ru/7f416194
12 2 0 0 bu6anoreka LIOK

' DOU3NIECKUEe BETUIHNHBI https://m.edsoo.ru/7f416194
13 2 0 1 bubmmorexa [JOK

' EcrecTBeHHOHay4HBIN METO IIO3HAHUS https://m.edsoo.ru/7f416194

Hror o no paszneny 6

Pasne a1 2. [leppoHavaJbHbIe CBEICHUS] O CTPOCHHH B €lIeCTBA
1 1 0 1 bubmuoreka [{OK

' Ctpoenue BelecTBa https://m.eds00.ru/7f416194
b 9 JIBM>KeHHE U B3aUMOJEHCTBHE YaCTHULL 5 0 1 Bu6moreka [JOK

' BEIIIECTBA https://m.edso00.ru/7f416194
53 2 1 1 but6mmorekxa [IOK

' ArperaTHbl€ COCTOSIHHS BEILIECTBA https://m.edsoo.ru/7f416194

)

Hror o no pazgeny

Pa3zne a1 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl



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

bu6nmoreka [IOK

3.1 MexaHn4ecKoe ABUKEHUE 3 https://m.edsoo.ru/7f416194
32 4 bubnunoreka LIOK
' HNuepius, Mmacca, MIOTHOCTD https://m.edso00.ru/7f416194
3.3 Cuna. Buzsl cun 14 bubanorexa [IOK
https://m.edsoo.ru/7f416194
Hror o no pazneny 21
Pasne a1 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3 oB
41 Hasnenue. Ilepenaua nasieHus TBEPABIMU 3 Bubmmoreka LIOK
' TeJaMH, )KUJKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
4.7 5 bubmmoreka IIOK
' JlaBneHune KuJIKOCTH https://m.edsoo.ru/7f416194
43 6 bubnuorexa [{OK
' ATMmocdepHoe naBiieHne https://m.edsoo.ru/7f416194
44 JIelicTBHE JKUIKOCTH U Ta3a HA MOrPYKEHHOE 7 Bubmmoreka LIOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uror o no pazgeny 21
Pa3pne 1 5. PaGoTra u MOIIHOCTB. DHeprus
51 3 but6mmorekxa [IOK
' PaboTa u MomHoOCTh https://m.edsoo.ru/7f416194
59 5 bubmuoreka [{OK
' [IpocTeie MEXaHU3MBI https://m.edsoo.ru/7f416194
53 4 but6mmorekxa [IOK
' Mexanundeckas SHEepIrus https://m.edsoo.ru/7f416194
12

Hroro no pazneny



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

PesepBHOe Bpemst

OBILIEE KOJIMYECTBO YACOB I10 68 4 15

[TPOT'PAMME

8 KIIACC

KosauuyecTBo 4yacoB JJIeKTPOHHbIE
(undposbie)
HaunmeHnoBaHMe pa3je/ioB U TeM Kontpoaruble,  Ipakruueckue o0pasoBaTe/ibHbIe

Ne i/m| mporpamMmmbl Bcero padoTbI padoThI pecypcbl

Pa3ne a1 1. TensioBble siBJIeHUSsI
11 7 0 0 bu6mmoreka [JOK

' CtpoeHue u cBOWCTBA BeLleCTBa https://m.edsoo.ru/7f4181ce
12 21 1 5 bubmuoreka [JOK

' TennoBsle mponeccsl https://m.edsoo.ru/7f4181ce

Hroro no pazneny 28
Pazje a1 2. DjiekTpuyecKkne 1 MAarHUTHbBIE SIBJIEHUS
51 DnekTpuueckue 3apsiabl. 3apsHKeHHbIE Tela 7 0 1 Bu6moreka [OK

' 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
29 20 1 7 bubnuotexa [JOK

' IToCTOSTHHBIN 3JIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
23 6 1 15 bubnmoreka [JOK

' MarnurHsbIe SIBIECHUS ' https://m.edsoo.ru/7f4181ce
24 4 0 0 bu6mmoreka [IOK

DNEeKTpOMarHuTHasE UHIYKIUS

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

37

Hroro no pazgeny

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5

[TPOT'PAMME

9 KJIACC

KosunyecTBO 9acon JJIeKTPOHHbIE
(undposbie)
HanmeHoBaHMe pa3jeioB U TeM Kontpoarnele,  [Ipakruueckne o0pasoBaTe/bHbIe

Ne i/n| mporpammsl Bcero padoThI padoThI pecypchl

Pa3ne 1 1. Mexann4yeckue siBJIeHUS
11 MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0 10 0 1 Bu6mmoreka [JOK

' OIUCAHMS https://m.edsoo.ru/7f41a4a6
12 20 1 3 bu6mmoreka [IOK

' BzaumoneiictBue ten https://m.edsoo.ru/7f41a4a6
13 10 0 3 bubmuorexa [JOK

' 3aKOHBI COXPaHEHHUS https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 40

Pa3ne ;1 2. Mexann4yeckue KoJ1e0aHUSL M BOJHBI
51 7 0 3 bu6mmorexa [IOK

' MexaHnndeckue KojeOaHus https://m.edsoo.ru/7f41a4a6
29 8 1 3 bubmuorexa [JOK

' MexaHn4eckne BOJIHbL. 3BYK https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny 15



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

Pazne a1 3. 3HeKTp0MaFHI/ITH06 moJie " 3JICKTPOMArdH HTHbI€ BOJIHbI

31 DNEeKTPOMarHuTHOE nosne u 5 Butmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3zne g 4. CBeToBbIe IBJICHHS
41 6 bubmuorexa [JOK
' 3aKOHBI pacIpoOCTPaHEHUS CBETA https://m.edsoo.ru/7f41a4a6
4.7 6 bubmuorexa [JOK
' JIuH3BI U ONTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
43 3 bu6mmoreka [IOK
' Paznosxenune 6eoro cBera B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3ne 1 5. KBanTOBBIC SIBJICHUSA
51 4 bu6mmoreka [IOK
' Hcnyckanue U MOIIOIEHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
592 6 bubmuorexa [JOK
' Crtpoenue aTOMHOTO sijipa https://m.edsoo.ru/7f41a4a6
53 7 bu6mmorexa [IOK
' SnepHble peakuuu https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zne a1 6. [ToBTOpUTEIHHO-00001A KO IM i
MOyJIb
6.1 [ToBTOpeHue u 0600LIEHUE COAEPIKAHUS 9 Bu6mmoreka [JOK

Kypca ¢usuku 3a 7-9 xnacc

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



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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB JJIeKTPOHHbIE
uudposeie
Ne Konrtpoabnbie| IIpakTnueckmue| oOpa3zoBaTe/ibHbIE
n/n Tema ypoka Bcero padoTbl padoThI pecypcbl
®dusuka — Hayka o npupoze. AsneHus 1
MIPUPOIBI
®usnuecKue ABICHU 1
®usnyecKue BeIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U JATUHKA TEMIIEpaTyphl"
Mertoasl HayuyHOro mno3HaHus. OmnucaHUe] 1 bubnuotexa [JOK
(bu3HUECKUX SIBJICHHUI C TTOMOIIBIO MOIENIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:
JaTBHOCTH MOJETA IIapUKa, IMyIIEHHOTO 1 1
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOoJbIle
BbICOTA ITycKa"
Ctpoenue BeniectBa. OIBITHL, JOKA3LIBAIOIINE Bubnmoreka IIOK
’ 1
JICKPETHOE CTPOCHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a
1 bu6mmoreka [JOK
JIBr>KeHMEe 4acTuIl BEIIECTBA https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110 1 1

HaOJII0ICHUIO TETIJIOBOTO PACIIUPEHHS Ta30B»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHbl€ COCTOSIHMSI BELLIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

bu6mmoreka [IOK

1 O6o6mienue no pazneny «llepBoHadanbHbIe https://m.edsoo.ru/ff0a0378
CBEJIEHUS O CTPOSHUH BELIECTBA»
12 Mexanunyeckoe nBuxeHue. PaBHoMepHOeE 1 Bubmmoreka LIOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
13 bubnuoreka [{OK
Ckopoctb. Enunuiiel ckopoctu https://m.edsoo.ru/ff0a079c
14 bubnunoreka LIOK
Pacuer nytu ¥ BpeMeHM IBH>KEHUS https://m.edsoo.ru/ff0a0ae4
15 bubnuoreka [{OK
HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. PacueT Macchbl 1 00beMa) Bubmmoreka [TOK
TeJla 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPJOTO TEJIa»
18 Pemenue 3anau no teme "IlnoTHOCTH Bu6amnoreka LJOK
BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKa B3aHMMOJAEUCTBUS]
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopaTopHnas pabota «M3yuenue
20 3aBUCUMOCTH pacTshKeHus (aedopmarim)
NPY>KUHBI OT TPUIIOKEHHOM CHITBI»
21 [[AABnenne TsaroreHus. Crna TSHKECTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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CBs13p MEX]ly CUJION TSKECTU U MAcCOM Tela.

bubnunorexa LIOK

29 Bec Tena. Pemenue 3anaq no teme "Cuna https://m.edsoo.ru/ff0al1778
TsKeCTH"

93 Cuna TsKeCcTH Ha IpYruX IUIaHEeTax. Bubmmoreka [TOK
®u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

24 bubmuoreka [{OK
N3mepenue cuit. JlunamomeTp https://m.edsoo.ru/ff0al8cc

o5 bubnunoreka LIOK
Bec tena. HeBecomocTs https://m.edsoo.ru/ff0al778

26 CrnosxeHue IByX CHJI, HAIPABJIEHHbIX 110 OHOM] Bu6mmorexa [IOK
npsiMoii. PaBHoAeicTByOIIas CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amau mo teme "PaBHOeHcTBYIOIAS
cun”

08 Cuna tpenus u e€ Buapl. TpeHue B npupose u Bubmnoreka LIOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yueHue

29 3aBHUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT
CHJIBI JIaBJICHUS U XapaKTepa BuGmmoreka LIOK
COIIPUKACAIOLIUXCS TIOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3anau no temam: «Bec Tenay,

31 «['papmueckoe nzobpaxenue cuny, «Cuiby, bubmmorexa [IOK

«PaBHOZIEUCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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KonrponbHas pabora no remam:
«MexaHnveckoe JABIKeHUE», «Macca,

32
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIb»
33 HaBnenue.  CrnocoObl  yMEHBIICHUS U Bu6mnuorexa [OK
YBEIIMYECHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS raza Bubimoreka LIOK
oT 00BéMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIAMH, Bubimoreka LIOK
KUJIKOCTSIMU U TazaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUIKOCTH U Tas3e, BBI3BAHHOE Bu6mnuorexa [IOK
JIGICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «/laBieHue B Bu6muorexa [IOK
XKHUAKOCTHU U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coobmaromuecst cocyabl bubmuoreka [IOK
https://m.edsoo.ru/ff0a2970
39 bu6nunorexa LIOK
I'mppasnnueckwmii mpece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
41 ATmochepa 3eMiIM U IPUYKHBL €€ Bu6morexa LIOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a|
42 but6mmorexa [IOK
Bec Bo3nyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ff0a2b5a|
43 H3mepenne armocepHoro nasieHus. Onpit Bu6morexa LIOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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44 3aBHCUMOCTb aTMOC(EPHOro JABIECHUS OT Bubmmoreka [TOK
BBICOTBI HaJl YDPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4|
45 bapomerp-anepoua. ATMocdepHOe HaBICHHE] ]?1H6JI-I/IOTCK3. HOK
Ha PasIMYHBIX BBICOTAX ttps://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
napjeHue"
47 JlercTBHE KUIKOCTU U T'a3a Ha MOTPYKEHHOE Bu6amnoreka L{OK
B HUX T€J0. ApXUMeE0Ba CUila https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOIIEH HA Bu6mnoreka L{OK
TEJI0, IIOIPYKEHHOE B JKUJIKOCTH) https://m.edsoo.ru/ff0a33fc
JlaGopatopHast paboTa 1o Teme
49 «HccnenoBaHue 3aBUCHMOCTH Beca Tela B BH6J?H0TCK3 LOK
BOZIE OT 00BbEMA MOTPYKEHHON B HKHUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla
50 bubnmorexa LIOK
[InaBanue Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAaHUE JIOAKHU U
onpezeseHue € rpy30noabEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos. Bubmuotexa LOK
52 BosnyxomnaBanue», «/laBienue TBEpAbIX Tel, https://m.eds00.ru/ff0a3654
AKHUJKOCTEH U ra30B»
53 KontponbHas pabora mo Teme «JlaBieHue

TBCPABIX TCII, )KI/II[KOCTGI\/'I U 1ra3oB»
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bub6nmoreka [IOK

>4 Mexamiiecias pabora https://m.edsoo.ru/ff0a3f82
Bu6muoteka [JOK
= Moo, EXHHANE MOIIHOCTH s ston uftOZ3182
56 VYpok-uccnenopanue  "Pacu€r  MOIIHOCTH, 1
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIIE"
57 [Ipocteie mexanu3Mmsbl. Peryar. PaBHoBecue cu
Ha pblyare
Poruarm B TexHuke, OBITY M MPHUPOJE.
58 JlaGopaTopHas pabota «lccnenoBanue 0.5 BH6J.IHOTeKa HOK
B https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIUaray
59 Pemenue 3a1a4 1o TeMe «Y CI0BHS Bubmoreka [TOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadpdumment MOJIE3HOTO JIEHCTBUS
60 MEXaHHU3Ma. JlaboparopHas paborta 0.5
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTHY
61 Pemenue 3anau o teme "Pabota, MOIIHOCTS, Bu6muorexa [IOK
KIT" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckass »sHeprusi. Kunermueckas u Bu6moreka [JOK
MIOTEHIMAIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
63 but6mmoreka [IOK
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
64 "DKcepuMEeHTAIbHOE omnpeaeseHue 1

U3MEHEHUSI KUHETUUECKOU U MOTEHIINAILHON
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3Hepr1/m HpI/I CKaTbIBAHHUHU TCJIA 11O HaKJ'IOHHOf/'I
mwIockocTu"

Kontponbnass pabora no teme «PabGota u

65 1
MOILHOCTb. DHEPTUSD)

66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubmmoreka [JOK
"MexaHuueckoe JBUKeHre" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnnorexa [HOK

67 5 ; 1 https://m.edsoo.ru/ff0adff
"JlaBiieHre TBEPABIX TEJ, )KUAKOCTEH U ra30oB" Ps.//m.edsoo.ru/rriasite
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe

68 ' 1
"PaboTa. MoutHocTs. Jueprus"

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
uudposeie
Ne Konrpoasbnbie| I[IpakTudyeckue oOpa3oBaTesbHbIE
n/n Tema ypoka Bcero padoThI padoTsbI pecypcsl
OcCHOBHBIE TIOJIOKEHUS
. bubmnorexa LIOK

MOJIEKYJISIPHOKUHETUYECKON TEOPUH U UX 1 https://m.eds00.ru/ff0a5256
OTIBITHBIE TIOJITBEPKICHUS
Macca u pazmep aToOMOB U MOJIEKYII 1
Mogenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOTO 1 bubnnoreka [JOK
COCTOSHMIA BelIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U
ra3000pa3HOro COCTOSIHUM BEIIeCTBa Ha 1
OCHOBE IMOJIOKEHHI
MOJIEKYJISIPHOKHHETHYECKON TEOPUH

1 bu6mmoreka [IOK
Kpucrammmueckue n amop¢Hsbie Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue ¥ KanWUISIPHOCTb. 1 Bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

1 bubmuorexa [JOK
TennoBoe paclIMpeHne U cxKaTUe https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETIOBOTO IBUYKEHUS YaCTHUI]
Buyrpennss sueprus. CnocoObl H3MEHEHUs 1 bubnnorexka [HOK

BHYTPEHHEHN SHEPruu

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Buael Terionepenauu https://m.edsoo.ru/ff0a6412

11 Ypoxk-koudepenuus "[IpakTuueckoe Bu6muorexa [JOK
UCII0JIb30BAaHNE TEIJIOBBIX CBOMCTB BELIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B LEJISAX dHEprocoeperkeHus "

12 KonunuectBo Temnotel. Y aenpHas Bu6muorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue TemnoBoro 6ananca. TemiooOMeH Bu6mmoreka [JOK
Y TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnass pabora "HccnemoBanue

14 SIBJICHUSI TEIJI0OOOMEHA MPU CMELIMBaHUU Bu6mnuorexa [IOK
XOJIOJHOU U Topsiueit BoAbI" https://m.edsoo.ru/ff0a6a98
Pacuer xonuuecTBa TEIIOTHI, HEOOXOAUMOTO

15 JUTsl HAarpeBaHUsl TeJla ¥ BBIIEIIIEMOT0 UM MPHU
OXJTAKJICHUU

16 JlabopatopHas pabora "Onpenencuue Bu6nuorexa [JOK
yIEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TomMBa. Y iejbHas TeroTa Bu6mmoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpCBaHNE Bubnuotexa LOK

18 KPUCTAJUIMYECKUX TeN. Y IebHas TerioTa https://m.edso0.ru/ff0a71d2
TUTaBJICHUS

19 JlaGopaTopHas pabota "OnpeneneHue bubmuoreka [JOK

yIEeIbHOM TEIIOTHI TUIaBJIeHUs Jibaa"

https://m.edsoo.ru/ff0a72fe
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[TapooGpa3oBanue U KOHIEHCAITHS.

bubnunorexa LIOK

20 Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VYV nenbHas TETJI0Ta
21 napooOpa3oBaHusi W KOHJICHCAIUH. bu6mmorexa LIOK
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota
. yx P N pHai p Bbu6moteka [JOK
22 OnpeneneHI/Ie OTHOCUTCIIbBHOUN BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3yXa"
23 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH
BO3/yXa
[TpuHtunbl paboOTHl TEIUIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. [IBurarenb BHYTPEHHEIO
CropaHus
o5 KII/I TermoBoro npuratens. TemnaoBbie bubmmoteka IIOK
JIBHTATEIIN ¥ 3allATa OKPYXKAKOLIEHT Cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPAILEHHUS SHEPTUU B
TEIUTIOBBIX Ipolieccax
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
27 "TeruoBble siBiieHUs. MI3MeHeHne arperaTHbIX bubmmorexa ITOK
. ’ p https://m.edsoo.ru/ff0a83f2
COCTOsIHMI BemiecTa"
KonTponbhas padora no teme "TemnoBsie
. but6mmoreka [IOK
28 sBJIeHUs. lI3MeHeHue arperaTHbIX COCTOSIHUM

BenrecTna"

https://m.edsoo.ru/ff0a86ae
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Onexrpuzanus Ten. J[Ba poaa 3JIeKTpUYECKUX

29
3aps/i0B

30 Ypoxk-uccienoBanue "IaeKTpu3aius Tei
UHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 BzaumopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bubnunorexa LIOK
KysioHa https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe mojie. HampsokeHHOCTh

32 DIIEKTPUUECKOTO 1OJIS ITpuaIMI Bubmnorexa HOK

p ' p . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJICH
33 HocuTenu snexktpuyueckux 3apsios.
DneMeHTapHbIH 3apsia. CTpoeHue aroma

34 [IpoBoaHMKH u JABJIEKTPUKH. 3akoH bubmmoteka IIOK

35 Pemenne 3amay Ha IIpUMEHEHHE CBOMCTB bubmuoteka [IOK
IEKTPHUYECKHX 3apS/I0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0

36 CyIIeCTBOBaHMS. MICTOUHHKH 3JIEKTPHUECKOTO Bubmiorexa OK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa

37 bubnunorexa LIOK
JlelicTBUS 2IIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO MOJIS HA MPOBOIHUKHU U
OUDJIEKTPUKN"

39 DNEeKTPUYECKHUI TOK B METAJIJIAX, KUIKOCTIX Bu6moreka [OK
U razax https://m.edsoo.ru/ff0a9838

40

DneKTpruyecKas 1ierb U €€ COCTaBHbIE YaCTH
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Cuna Toka. JlabopartopHas pabora

bubnunorexa LIOK

41 0.5
"M3MmepeHue u peryampoBaHue CUilbl Toka" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HampsbkeHue. BoubTmerp.

42 JIabopatopnass ~ pabora  "U3mepenue u 0.5 Bubmuotexa [JOK
peryJMpoBaHue HanpsHKeHU" https://m.edsoo.ru/ff0a%e14

43 ComnpoTuBiieHHE  TPOBOJHUKA. Y JAEIbHOE bubnnorexa [JOK
COIIPOTHBIICHHE BEILECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA bubmmoreka [JOK

44 1 .
OT €r0 JUIMHBI, TUIOLIA/IN MTOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u marepuaia”
3aBUCUMOCTb CHJIBI TOKa OT HalpsHKEHUS. bubnmnoreka HOK

45 :
3akon OMa ISl y9acTKa LerH https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "HccienoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 1 bubmnoreka IIOK
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HaIpshKEHUs Ha pe3ucrope”

47 [TocnenoBarenpHOE " napajuieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
CJIO)KEHUS HaMPsDKEHUN TTPU bubmuoreka [{OK

48 1 .
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas pabora "IIpoBepka mpaBuia

bubnunoreka LIOK
49 JUISL  CHJBI TOKAa TPU  MapauieIbHOM 1

COEAMHEHHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle
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Pemenue 3anay Ha npumeHeHue 3akoHa OMa

bub6nmoreka [IOK

50 JUISL pA3JINYHOTO COSTMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. Bu6moreka LOK
3axoH /xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabGopaTtopHas pabota "Onpenenenue padoThI Bu6muoreka [JOK
Y MOIIHOCTHU 3JICKTPUYECKOIro Toka" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYecKre ey 1 MOTPeOnuTen Bubnmorexa [IOK
53 AJeKTpUYeCcKoi sHepruu B ObITy. KopoTkoe https://m.edso0.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "DyeKTpuuecKue 3apsbl. 3apsLKCHHbBIC Tela U Bu6mmoreka LIOK
X B3anMOJIeUCTBHA. I1oCTOSHHABIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECCKUN TOK"
KonTponbhas pabota no teme
55 "JrekTpuuecKue 3apsbl. 3apsKeHHbBIE Tena U bu6nmroreka [IIOK
UX B3auMoaencTBus. [1ocToSIHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUNA TOK"
56 ITocTossHHBIC MarHUTHI, UX B3aUMO/ICHCTBHE
57 Ypoxk-uccienoBanue "N3yuenue MoJjen bubnuotexa [JOK
MOCTOSIHHBLIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MarautHoe noJie 3eMiH U bubnuotexa [JOK
€ro 3HaueHMe JUIS KHU3HH Ha 3eMile https://m.edsoo.ru/ff0acOba
59 OmnpIT OpcTena. MarHuTHoOe 1moje bubnuotexa [JOK

SJICKTPHUYCCKOI'O TOKA MarsauTHOE€ I10jIe
KaTylIKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2
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60

[IpumeHnenue 31eKTPOMarHuToOB B TEXHUKE.
JlabGopaTtopHast pabora "N3yuenue aeicTBus
MarHUTHOT'O TOJIs1 Ha IPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

ONeKTPOABUTATEINb IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue 51eKTpoaBUraTenci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas padota "KoHCcTpyrpoBaHue u
U3y4deHue padoThI IEKTpOABHraTeNs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

Onpitel ®apanes. 3aKOH MEKTPOMArHUTHOM
uHaykuuu. [pasumno Jlenna

63

Onekrporenepatop. CrocoObl  moiyuyeHus
3JIEKTPUUYECKON SHEPrUuu. DNEKTPOCTAHIIMM HA
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU

64

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TemMe
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"

65

KonTponbHas pabota mo Teme
"DNIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"TenoBsle ABICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"TTocTOSTHHBIN NEKTpUYECKUI TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHslit ypok. Pabora ¢ TekcTamu 1o Teme
"MarauTHbI€ SIBICHHS"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

145
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9 KIIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
uudposeie
Ne KonTpoabnele, [Ipakruueckne | 00pasoBaTeibHbIe
n/m | Tema ypoka Bcero padoThI padoTbI pecypcbl
1 Mexanundeckoe nBuKeHue. MarepranpHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHHUYECKOTO JBUKEHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE 1 bubmorexa [TOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NIPSIMOIMHENHOE ABH)KEHNE. 1
CpenHsisi U MTHOBEHHAsi CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBIDKEHHE. Y CKOpEHHEe https://m.edsoo.ru/ff0ad8d4
Ckopoctb IIPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABIKeHUs. [ paduk 1
CKOpPOCTH
JlaGopatopnass paborta "Ormpenenenue
7 CKOpEHUS TeJla IPU PAaBHOYCKOPEHHOM 1 1 bubmorexa [IOK
yerop pHp N yerop https://m.edsoo.ru/ff0adb18
JIB>KEHUU 110 HAKJIOHHOM MJIOCKOCTH"
8 CBoboanoe nagenue tei. OneiTel [anunes 1
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PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH.

bubmuorexa [JOK

9 [Tepuon n yacrora oOpamenus. Jlnnelinas u https://m.edsoo ru/ff0ae176
YTJIOBast CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
. bu6mmoreka [IOK
11 IIepBbiid 3akoH HetoToOHA. BekTop chitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnuorexa [JOK
PaBHoOzelicTBYIOIIAs cuila https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 Tperuii 3akoH Herorona. Cynepro3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3a1ay Ha npuMeHEHNE 3aKOHOB bu6mmoreka [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [JOK
15 Cuna ynpyroctit. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuia ynpyroctu»
Jlabopatopnas  pabota  «Omnpenenenue bubnuotexa [JOK
17 .
KECTKOCTH MPY>KHHBD» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3aigad nmo reme «Cuja TpeHUSI» bubmnorexa LIOK
CIHICHHE 31 0 TeMe pe https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
20 https://m.edsoo.ru/ffOaf8h
KOd(QPHUIHEHTa TPEHUS CKOTBKEHUS" ps.//m.eds00.ru/ttvaiobe
21 Pemenue 3amau mo teme "3axoHbl HeroToHA. bubmuorexa [JOK

Cuna ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 .
TATOTEHHS. Y CKOPEHHE CBOOOIHOIO IMaIeHus https://m.edsoo.ru/ff0af044
Ypok-kounpepeHmus "J[BIKeHHUE TEI BOKPYT
23 rpaBuTanmoHHoro neHTpa (ConHeunas
cuctema). ["amakTuxu"
24 Pemtenue 3amay o reme "Cuita TSDKECTH U bu6mmoreka [IOK
3aKOH BCEMHPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMOCTb | IeperpysKi https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcHEe MaTepuanbHOM TOUKH. bubnnoreka [JOK
AOGcomroTHO TBEPIOE TeNo. PaBHOBECHE https://m.edsoo.ru/ff0afe36
TBEPJOTO TENA € 3aKPEIVIEHHOW OCBIO
BpalIeHUs
27 MowmeHnT cuinsl. LeHnTp TspKecTH
08 Pemenue 3anau no reme "MOMEHT CHIIBL. Bu6snuorexa [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[TonroToBka K KOHTPOJIBHOU pabOTE 1O TeMe bubmuorexa [JOK
29 "MexaHUUeCKOE IBHKEHHE https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
Kontponbnas pabota o TeMe bubnmuotexa [JOK
30 "MeXaHHUecKoe JBMKEHHE. https://m.edsoo.ru/ffOb06ec
Bzaumopeiicteue Ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
bubmuorexa [JOK
31 COXpaHEHUs UMITYJIbca. YTIPyTroe u

HEYIIPYTroe B3aUMO/ICIICTBUE

https://m.edsoo.ru/ff0b07fa
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Pemenue 3anay no teme "3aKoH COXpaHEHUsI

bu6mmoreka [IOK

32 uMIybea” https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTHBHOE ABIKEHHE
B IIPUPOJIE U TEXHUKE"
34 Mexanundeckas paboTa U MOIITHOCTh Et?ﬁs?ﬁr?wfc?saogr?}?fObOaS 4
35 Paborta cwiibl TSDKECTH, CHIIBI YHOPYTOCTH U Bu6uorexa [OK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUJIBI TPEHMSI ITPU PABHOMEPHOM
JBYKEHUH TEJa TI0 TOPU30HTAIBLHON
TTOBEPXHOCTH
37 CBs3b sHepruu u paboTsl. [loTeHnnanbpHas
SHEPrus
38 Kunernueckass  sHeprus.  Teopema o bubnnoreka [JOK
KHHETHYEeCKOi SHEpru https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUU B MEXaHUKE
40 JlaGopatopHnas pabora «3yueHue 3akoHa bubnnorexka [HJOK
COXPAHCHHUS SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe BUKEHUE U €r0 Bu6moreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konedanus. BeIHyX/ICHHBIE Bu6moreka [JOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0)
43 MareMaTuueckuii ¥ py>KUHHBIA MasiTHUKA
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Ypoxk-uccienoBanue «3aBUCUMOCTh

44 nepuosa  KojgeOaHWMi  OT  JKECTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparnienue 3HEprun NP MEXaHUUECKHUX
KOJIe0aHUIX
Jlaboparopuass  pabora  «Omnpenenenue
46 YaCTOTHI u nepuojia KoJIeOaHui bubmnorexa LIOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA»
JlaboparopHas pabora «[TpoBepka
47 HE3aBHUCHMOCTH  Tlepuoja  KojeOaHui Bbu6mnoreka [IOK
rpy3a, MOJBENIEHHOTO K HHUTH, OT MaccChl https://m.edsoo.ru/ffOb197a
rpy3a»
MexaHnunueckre BoJIHEL. CBOWCTBA
48 MeXaHn4eCcKuxX BOIH. [IpogoabHbIe U Brbmuozexa LIOK
e https://m.edsoo.ru/ffOb21fe
MONIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4decKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroneHune
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
53 Ypok-koHpepeHnius "YIbTpa3zByK U bubnuotexa [JOK

nHOPa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca
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[TonroToBka K KOHTPOJIBHON pPabOTE MO TeMe

bubmuorexa [JOK

54 "3aKkoHbI COXpaHEeHHUs. MeXaHnuecKne
P https://m.edso0.ru/ffOb25f0
KoJieOaHUs U BOJTHBI"
KonTponbHas pabota mo Teme "3aKkoHbI
55 coxpaHeHus. MexaHn4ecKkue KojaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TO0JIE. bubnnoreka [JOK
DI1eKTPOMArHUTHBIEC BOJIHbI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "kana
58 AIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue Bbu6nunoreka LIOK
SIIEKTPOMArHUTHBIX BOJIH JUIsSi COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Ypok-uccnenosanue "M3yuenue cBONCTB
59 ANEKTPOMATHUTHBIX BOJH C TOMOIIBIO bubmorexa [TOK
P https://m.edsoo.ru/ff0b2c6c
MobunpHOTrO Tenedona"
50 Pemenne 3aau Ha ompeneneHue 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DNeKTpOMarHuTHas MPUPOJIa CBETA. Bu6moreka [JOK
Ckopoctb cBeTa. BonHOBBIE CBOMCTBaA CBETA https://m.edsoo.ru/ffOb31d0
Hcrounuku ceera. [IpsmonuneitHoe bubmmoreka [IOK
62 https://m.edsoo.ru/ff0b3658

pacnpoctpaHenue cBera. 3armeHus CoyHia
n JIyHb1
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3aKoH oTpakeHUs cBeTa. 3epkaja. Pemenue

bubmuorexa [JOK

63 3a/la4y Ha MPUMEHEHHE 3aKOHA OTPAKEHUS https://m.edsoo.ru/fob38cA
cBeTa
64 [IpenomiieHue cBeTa. 3aKOH NPEIOMIIECHUS bubnnoreka [HOK
CBeTa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTPAKEHHE CBETA. Bu6miorexa IIOK
Hcnonbs30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5¢c
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas padota "VccienoBanne
66 3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TPaHuIe
"Bo3yXCTEKI0""
VYpok-koupepenius "Mcnonbp3zoBanue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUS:
CBETOBOJIbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JIua3er. OnTHYECKas CHiIa JINH3BI https://m.edsoo.ru/fob3f2c
. bubmuorexa [JOK
69 [TocTpoeHue N300paKEHHUH B TIMH3AX https://m.edsoo.ru/ffob44da
JIaboparopHas paboTa OnpeneneHHe: BuGmmotexa LIOK
70 (1)0KyCH01“O PACCTOSAHUA U OIITUYCCKOU CHUJIBI https://m.edsoo.ru/ff0b4206
cobOuparomen TUH3HI"
71 VYpok-koudepenius "OnTUYecKre TNH30BBIC bubnmoreka [JOK
pu6opsL" https://m.edsoo.ru/ff0cOa7e
79 bubmuorexa [JOK

I'ma3 kak ontudeckas cucteMa. 3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-koupepenmus "Jledextsr 3penus. Kak

73 "
COXPaHUTh 3pEHUE
Paznoxenue 6enoro ceera B crieKTp. ONBITHI Eu6 LIOK
Herorona. CnokeHue ClieKTpajabHbIX LIBETOB. MOIIOTCKA
4 P B https://m.edsoo.ru/ffOcOf4c
Hucnepcus cBera
JlaboparopHast pabota "OnbITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP U Bu6nuorexa [{OK
BOCIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 CBeTa: qTUcIiepcusi, MHTephEpeHIUS U
mudpakmus"
77 OmnsiTel Pe3epdopaa u nanerapHas Moieib bubnuotexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue U MOTJIoOIEHHE CBETa aTOMOM. bubnnorexa [JOK
” ; https://m.edsoo.ru/ffoc144
KBanTsl. JInHEWYaThIC CIIEKTPBI Ps.//M.€dS00.rWITUCAAC
80 Ypok-nipaktukym "HabnroneHre CrieKTpoB bubnuorexa [JOK
ucIycKanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubnorexa LIOK
A A https://m.edso00.ru/ff0c1672
82 Crpoenne atomHOTO sAapa. HykimonHasy bubnmoreka [JOK
MOJIENTD https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIC TpeBparieHus. M3oTomns bubmorexa LIOK

https://m.edsoo.ru/ff0clal4
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84 Pemenue 3agau mo treme: "PagnoakTuBHbBIC bu6mmoreka [IOK
npespaueHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmanga

86 Ypok-koHpepenmus "PagunoakTuBHBIC bubmuorexa [JOK
M3IIy4eHNUs B IPHPOJIC, MEUIIMHE, TEXHHKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakiuu. 3aKOHBI COXPaHEHUS bubnunoreka [HOK
3apSIOBOIO K MACCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubnuorexa [JOK
¥ SHEpTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "Snepueie peakiuu'

90 Peakuun cunTe3a wu  geneHus  Anep. bu6mmoreka [IOK
Wcrounnku sueprin ConHIA U 3BE3]] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepHas sHepreTuka.

91 JleicTBUA PagMOAaKTUBHBIX WU3JIy4CHHMN Ha
YKUBbIE OpraHUu3MbI"

92 ITonroToBka K KOHTPOJIBHON paboOTE MO TeEMe bubnuoreka [IOK
"DIeKTpOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBIICHUS"

KonTponbhas pabota no teme
"DIJIEKTPOMAarHuTHOE MOJIE.

3 DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBIICHUS"

94 [ToBTOopenne, o6o00menue. JlabopaTopHbie bubnmoreka [JOK

pabotsl o Kypey "Bzaumoneiicteue ten"

https://m.edsoo.ru/ff0c2454
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https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

[loBropenue, o6oOumenune. Pemenue

95 pacyeTHBIX M Ka4YeCTBEHHBIX 3a/Jad II0 1 Bubmorexa LOK
https://m.edsoo.ru/ff0c2572
teme "TemnoBsie nporecco”
[ToBTopenue, 0600mmenue. Pemenne
96 pPacYeTHBIX M KAYECTBEHHBIX 3aa4 110 TeME 1 Bubmorexa OK
-~ https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarenci'”
[ToBTopenue, 0600menue. Pemenne
97 pPacYeTHBIX M KAYECTBEHHBIX 3aa4 110 TEME 1 Bubmorexa LOK
https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"
[ToBTOpenue, o6o6menue. JlabopaTopHbie bubnnorexa [JOK
98 1 1 https://m.edso0.ru/ff0c2c52
pabotel 1o Kypcy "CBeroBble siBICHUS" ps.//M.Eds00.rIITICAC
[ToBTOpenue, o600menue. Pabora ¢ bu6nunorexa LIOK
99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHCHUS B 1 https://m.edsoo.ru/ff0c2d6a
MeXxaHuKe"
100 [ToBropenue, o00606menune. Pabora ¢ 1 bubnnorexa [JOK
tekcraMu 110 Teme "Konebanus u BoHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600menue. Pabora ¢ 1 bubmnoreka IIOK
Tekctamu 110 Teme "CBeTOBEIC SBJIEHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o06ob6menue. Padora ¢
102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"
OBLIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

. ®uszuka, 7 kimacc/ Ileppimkun A.B., OOmecTtBo ¢ orpaHu4eHHOU

OTBCTCTBCHHOCTBIO ((H3I[3T€J'IBCTBO «DK3aMen»

. ®usuka, 8 kmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHM4YeHHOMN

OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

. Ouzuka, 9 wmacc/ Ileppimikun A.B., I'ythuk E.M., OO6mectBo ¢

OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«3narensctBO «lIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
7 KIIACC
1.Paboyas mporpamma.

2. [IporpamMbl  ocHOBHOTO 00ImIero obpasoBanusa. dusmka. 7 — 9 Kiaccel

(aBrops:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:



4, Ileppimikun A.B. ®uzuka. 7 knacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX

yapexaennii . M.:JIpoda. 2011

5. Jlykammuk B.M. CoopHuUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

8 KIIACC

1. PaGouas mporpamma. ®duszuka. 7 — 9ximaccel: y4eOHO-METOIUYECKOTO

noco6wus /coct. TuxonoaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. —

398,(2)

2. [IporpamMmbl  ocHOBHOTO o001mIero obpazoBanusa. Pusuka. 7 — 9 Kiaccel

(aBToper: A.B.ITepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma o ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YUYEOHUKOM:

4, Tleppimikun A.B. ®uzuka. 7 knacc. YueOHUK st 0011e00pa3oBaTeIbHBIX

yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.1. COopHuK BompocoB u 3a1a4 no ¢usuke. 7-9 ki. — M.:



IIpoceemienne, 2010. —192c.

6. Kupuk JI.LA. ®wusuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITENIbHBIE U

KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kmacc. Jlaboparopasie padotel. KoHTpobHBIE

3aganus. —CaparoB:Jlunei, 2014.

8. «KonTtponsHo-u3meputenbabie Mmatepuansl. Pusnka. 7 xkinace/Coct. H.U.

3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yaeOHO-MeToudeckoe mocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:
10.A.B. Ileppikun ®uzuka-8xi 2017 M. Ipoda
11.H.B. ®unonosuuy Metoauueckoe mocodue 2015 M. dpoda

12.A.E. Mapon, E.A. Mapon CamocTtosiTelbHbIE U KOHTPOJIbHBIE PAOOTHI-8

kiacc 2017 M. Hpoda

13.B.B. Illaxmatosa ,O.P. [lledep Juarnoctuueckue padotsl -8 kiacc 2016

M. Jlpoda
14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuiit Cooprark Bormpocos u 3amau

2015 M. Ipoda

9 KIIACC



1. Pabouas mporpamma. ®usmka. 7 — 9kiaccel: y4eOHO-METOIMYECKOTO

nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —

398,(2)

2. IIporpaMMbl  OCHOBHOTO 001Iero oOpazoBanus. Pusuka. 7 — 9 Kiaccel

(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4, Ileppimikun A.B. ®usuka. 7 knacc. YueOHUK s 001eo0pa3oBaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.M. COopHUK BOIIPOCOB U 3a1a4 1o gusuke. 7-9 ki. — M.:
IIpocsemenne, 2010. —192c.

6. Kupuk JI.LA. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U

KOHTPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlaGopatopHbie paboThl. KoHTposbHBIC

3aganus. —CaparoB:Jluneit, 2014.

8. «KonTponsHo-u3MeputenbHbie MaTepuansl. @usuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-MeTogundeckoe nocooue/ A.E.



Maposn.- M.: Jlpoda, 2011.- 123c.:

KoHnTponbHbie 1 caMocTOATEIbHBIE PA0OTHI MO (u3HKe. 9 Kiacc: K y4eOHUKY

A.B. [leppiikuna, E.M. I'ytHuk «®uzuka 9 knace» / O.W. I'pomuena. — M.

H3natenncTtBO «IOK3ameny, 2014,

Tectrl no ¢usuke. 9 kiace: k yueonuky A.B. Ilepsimkuna, E.M. T'ytauk
«Dusznka

9 knace» / O.W. I'pomuieBa. — M.: M3narensctBo «OK3ameny», 2010.

dusuka. 9 kimacc. TemaTnueckue TECTOBBIE 3adaHus IS MOATOTOBKHU K T A. /

aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SApocnasins: OOO

«Axanemus pazButus», 2014.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

7 KIIACC

. bubnuoreka — Bc€ no npeamery «Pusuka». — Pexum nocryna:

http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas xosuiekuusi 1mu@pOBLIX 00pa3oBaTebHBIX pPECypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. HTepecHble MaTepuaibl K ypokaM (DU3WKU TIO TeMaM; TECThl MO TeMaM;
HarJSTHBIC TOCOOMS K ypokam. — Pexxum mocrtyma: http://class-fizika.narod.ru

5. lludposrie oOpazoBaTenbHbIC peCcypChl. — Pexxum nocTyna:

http://www.openclass.ru

6. DnexTpoHHBIE yueOHUKHY 10 (husuke. — Pexum noctyna:

http://www.fizika.ru



8 KJIACC

1. bubnuoTteka — Bc€ mo nmpenmMetry «Dusuka». — Pexum nocryna:

http://www.proshkolu.ru

2. BuzeoornsiTel Ha ypokax. — Peskum nmoctyma: http://fizika-class.narod.ru

3. Ennnas kommekiust nupoBBIX 00pa3oBaTeIbHBIX pPecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. laTepecHple MaTepuaibl K ypokam (PH3HWKH IO TeMaM; TECTHI 10 TeMaM;
HarJsAHbIC TOCOOuS K ypokaMm. — Peskum poctyma: http://class-fizika.narod.ru

5. [udpossie oOpa3oBaTenbHbIC pecypchl. — Pexxum mocTyma:

http://www.openclass.ru

6. DnekTpoHHbIe YUeOHUKHY IO Pu3nke. — Pexxum goctyma:

http://www.fizika.ru

9 KIIACC
1. BuzeoonsiTsl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru
2. Enunas xomnekuus UGPOBBIX 00pa3oBaTEeNbHBIX pecypcoB. — Pexum

nocryma: http://school- collection.edu.ru
3. UHTepecHbIe MaTepwalibl K ypokaM (U3WKH M0 TeMaM; TECTHI IO TeMawm;
HaTJISTHBIC TOCOOMsI K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru
4. ITudposbie 00pazoBaTesibHbIC peCypChl. — Pexxum npocryma:
http://www.openclass.ru
5. DNeKTpoHHbIE Y4eOHUKH 10 Pusuke. — Pexxum noctyma:
http://www.fizika.ru
6./lucranmmonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIH K1acc.
CeteBoe oOpa3zoBaTenbHOE coo0IIecTBO. http://www.openclass.ru/node/109715
7. Enunas xoimekuus u(ppoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
8. denepanbHbIi HEHTP WHDOPMAITMOHHO-00Pa30BaATEIIbHBIX PECYPCOB.
http://www.fcior.edu.ru/
9. MHurepHer ypok. http://interneturok.ru/ru/school/physics/
10. I'azera «1 ceHTAOPs» MaTepUaibl MO (PU3MKE.
http://archive.lseptember.ru/fiz
11. Anumaruu pusnyeckux o0nekToB. http://physics.nad.ru/
12. Kusas pusuka: oOyyaromas mporpamma. http://www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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