


HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOXKEHUU U TPEOOBAaHUU K pe3yJibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'OC 000, a Takke c yuérom denepaibHOll paboueid MporpamMMmsl
Bocriutanus u Konneniuu npenogaBanus yueOHoTo npeamera « Ouznkay.

Copepxanue mnporpaMMbl 1O (U3MKE HAIMpaBiIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOU TPAMOTHOCTH OOYYarOIIUXCS U OpPraHU3aIUuI0 N3Y4YCHUS
bu3uKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTU y4yeOHOro mnpeamera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeMETHBIM pe3yJibTaTaM OO0ydeHHs, a
TaK)K€ MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOT'O 00111eT0 00pa30BaHus.

[Iporpamma 1o (¢u3MKe YyCTaHABIUMBAECT paclpejeiecHue Yy4eOHOro
Marepuaiga To rojaM oOyueHus (IO Kjaccam), MOpeajaraeT MTPUMEPHYIO
MOCJICIOBATENIBHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
IPEAMETHOTO COACPIKAHUS U yUETEe BO3PACTHBIX OCOOEHHOCTEH 00yJarONUXCHl.

[Iporpamma no ¢usuke paspaboraHa C LEIbI0 OKa3aHUS METOJIMYECKOMN
MIOMOIIH YYUTEIIO B CO3JaHUU paboUeil MporpaMMbl IO Y4EOHOMY MPEIMETY.

dusnka SABISETCS CHUCTEMOOOPA3YIOIIMM JIJII  €CTECTBEHHOHAYYHBIX
y4e€OHBIX TIPEAMETOB, IOCKOJBbKY (DM3UYECKHE 3aKOHBI JIEKAT B OCHOBE
IPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OUOJOTHEH, acCTpOHOMHUEUH U
¢usznueckoit reorpadueif, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEOoCTaBlIsAeT Hauboliee sICHble 00pas3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MO3HaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI 0 MUpE.

OpnHa u3 raaBHBIX 337124 PU3NYECKOro 00pa30BaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPAaMOTHOCTHU U
MHTEepeca K HayKe Yy 00yJaroniuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMPEIOaraeT OBJIAJICHUE
CIEAYIOINMU KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE U  MCIOJIb30BAaTh  HAyYHbBIC
JIOKa3aTeNbCTBA JJIS TOJYUEHHUS BBIBOJIOB.

Henun wsyueHuss (U3UMKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ompenenensl B KoHrenmuu mnpenogaBaHusi ydyeOHoro mpeamera «Dusnka» B
oOpa3oBaTelnbHBIX oOpranm3anusx Pocculickori denepaiuu, peaTu3yrONINX
OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIAEHHON pelieHueM
Komnerun MunuctepcTBa mpocBenieHust Poccuiickoit @eneparuu (IpoTOKOI
oT 3 nexadps 2019 r. Ne [1IK4BH).

Heau nzyyenus Gpusuku:

e TMPHOOpPETEHHE WHTEpECca M CTPEMIICHUS OOYYalomUXCs K HAYYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE MX WHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE TMPEJCTABICHUI O HAYYHOM METOJ€ I[O3HAHUA W
dbopMHUpOBaHUE WCCIENOBATEILCKOTO OTHONIICHHUSI K OKPY>KAIOIIAM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yjbTaTra HU3yUYCHUs
OCHOB CTPOEHHUS MaTepuu U (PyHITaMEHTAIbHBIX 3aKOHOB (DU3UKU;



dbopmMupoBaHue MpeACTaBICHUN O ponu (U3UKU JUIST Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HaYK, TCXHUKHU U TEXHOJIOTHUH;

pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax  Oymyuieit
npo¢eCCUOHANILHON AESTEILHOCTH, CBI3aHHOU ¢ (DU3UKOM, MOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

JlocTikeHre 3THUX IeJiell mporpaMMbl 1Mo (Qu3uKe Ha ypOBHE OCHOBHOTO
oO1rero 00pa3oBaHusi 00ECIEYMBAETCS PEIICHUEM CIEAYIOIIUX 3a4ay:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUM BEIECTBa, O
MEXaHMYECKHUX, TEIUIOBBIX, 3JEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SABJICHUSX;

npUOOpETeHHEe YMEHUN ONMUCHIBATh U OOBICHATH (PU3MUECKHE SIBJICHUS
C UCIOJIb30BAHUEM TOJYUYEHHbBIX 3HAHUMH;

OCBOCHHME METOJIOB pEUIeHUs] MPOCTEUINNX pacuyE€THBIX 3aj1ad ¢
UCTOJIb30BaHUEM bu3znuecKux MoOjIeTIeH, TBOPUYECKHUX U
PAKTUKOOPUEHTUPOBAHHBIX 33]1ay;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIC SIBIEHUS W BBINOJHATH
OTIBITHI, TAOOpPATOPHBIE pa0OTHI U HKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME MNpUEMOB paboTel ¢ uHoOpManuend  (puanyeckoro
colepKaHusl, BKIto4Yas HMH(DOpPMAIUIO O COBPEMEHHBIX JOCTHMIKEHUSX
bu3MKYU, aHAIU3 U KPUTHUYECKOE OIIEHUBaHKE WH(OpMaIuy;
3HaKOMCTBO CcO  cdepaMu  Npo(ecCHOHANbHONH  JEeSTENbHOCTH,
CBA3aHHBIMM €  (U3UKOM, U  COBPEMEHHBIMH  TEXHOJOTHSMU,
OCHOBaHHBIMHU Ha JIOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBeHb) Ha yPOBHE OCHOBHOI'O OOIIET0O

oOpazoBanus oTBoaUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kimacce — 68 yacoB (2 yaca B Hexemwo), B 9 kiacce — 102 yaca (3 yaca B
HEJIEITIO0).

IIpe/utaraeMbIil B IporpaMme 10 U3MKe MepeueHb 1ab0paTopHEIX paboT
M ONBITOB HOCHT PEKOMEH/IATENbHBIA XapakTep, YYUTENb JeJaeT BbIOOp
NpOBe/IeHUsT J1a00PATOPHBIX PabOT U OMNBITOB C yYETOM HMHAMBAIYalbHBIX
OCOOCHHOCTEH  OOydalomIMXCs, CIHCKa  OKCIIEPUMCHTAJIbHBIX  3aJlaHuM,
npeyIaracMbIX B paMKaX OCHOBHOT'O TOCYJapPCTBEHHOTO JK3aMEHa IO (hU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BeauuuHbl. M3Mepenue pusmueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢wusuka u JApyrue €cCTeCTBEHHbIE HAyKH U3Y4aloT MPUPOJY.
EcTecTBeHHOHAy4HBI METO/ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIOTE3, JKCIOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHHe HabmonaeMoro sBieHus. Onucanue (QU3MYECKUX SBICHUU C
IIOMOILbIO MOJEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. dusznueckue TpPUOOPHI U MPOIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM
U IUGPOBBIM TPUOOPOM.
Jlabopamopnuvie padbomot u onvimot.
OrnpeneneHue 1eHbl JAeICHUS Kbl U3MEPUTEIILHOTO prbdopa.
N3mepenue paccTosHu.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temnepaTypsl HpU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U
JaTYrKa TEMIEPaTypPhl.
6. lIpoBenenue nccienoBaHus 10 MPOBEPKE TMIIOTE3BI: JAIBHOCTH MTOJIETA
HIapyKa, MYyIIEHHOTO TOPU30HTAJIBHO, TEM OOJbIle, YeM OOJbIle
BBICOTA ITYCKA.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOLINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaelictBue yacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHUSI BELIECTBA: CTPOCHHE Ta30B, >XHUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKHUX) Tel. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HbIX arperaTHbpIX COCTOSIHUSIX M KX aTOMHOMOJIEKYISIDHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBUIKECHHUS.

2. Habmonenue nuddysun.

3. HaGmronenwe  sBneHW, OOBACHAIOMMXCA TPUTSDKCHHEM  WIU

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JAuaMeTrpa aroMa METOAOM PANOB (C HCIOJIb30BaHUEM

doTtorpaduwuii).

2. OmbITHI 110 HAOIIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUJ MOJICKYJISIPHOTO TIPUTSAKEHUS.

Pasnen 3. /IBu:keHMe M B3aUMOAelicTBHE TeJl.
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Mexannyeckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHUH. Pacuér nmytu u
BPEMEHHU JIBUKCHUS.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak NpUYrHa
W3MEHEHUS CKOPOCTH JBMXKEHUA Tela. Macca kak Mepa HHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUILIC
o0BbEMa BellecTBa.

Cuna kak XapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. I3mepeHue cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIICHUE TSATOTEHUS U CUJIa
TsokecTd. Cuna TSHKECTH Ha Jpyrux IulaHerax. Bec Tema. HeecoMocTsb.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEWMCTBYIOIIAsA CUIL.
Cuna tpenusa. TpeHue CKOJNBKEHHUS W TPEHHUE NOKOsA. TpeHue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJL.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIKEGHMs (IIapuka B
KHUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ompepenenue cpeHEN CKOPOCTH CKOJIBKEHHUsS Opycka WM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.
4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (1edhopMariim)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OnpITBL, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh CUJIbI TPEHUS CKOJIbKEHUS
OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJI, KMIAKOCTE U ra3oB.

HNasnenune. CriocoObl YMEHBIICHHUS] U yBEJIUMYECHUs NaBieHus. JlaBieHue
raza. 3aBHCHMMOCTb JaBlIeHHMs Tra3za oT oO0BéMa, Ttemmeparypol. Ilepemaua
NABIICHUSI TBEPIBIMU TEJNaMH, >KHAKOCTAMH U Ta3amH. 3akoH Ilackais.
[TneBMaTHUeCcKHEe MAIIMHBI. 3aBUCUMOCTH JIaBIICHUS KUIKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapamokc. CooOmraronuecss cocyabl. [ wapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
BOo3yIHON 00omouku 3emumn. OnbiT Toppuuennu. M3mepenue atmochepHOro
JaBJIeHUS. 3aBHCHUMOCTH aTMOC(HEpPHOTO MaBIICHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBEe KMAKOCTM W Trasa Ha IOIPYKEHHOE B HHUX TeJoO.
BoiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanuwe Ten.
Bo3nyxormiaBanue.

Jemoncmpauuu.

1. 3aBUCUMOCTbH JaBJIEHUS ra3a oT TeMIEpaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronuecst COCYIbI.

['mppaBanueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

SGIE N SIS
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6. 3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
T€Ja U TNIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcioBHE IUIaBaHWsA TeJ: IUIABAHWUE WM TNOTPY)KEHUE TEl B
3aBUCUMOCTHU OT COOTHOLIECHUS IUNIOTHOCTEH TENa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenmoBanue 3aBUCMMOCTM Beca Tella B BOJe OT 00bEma
IIOIPYKEHHOM B JKMIKOCTh YAaCTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONIEH CHJIbI, JACHUCTBYIOIIEW Ha TeENoO,
MOTPYKEHHOE B KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIECH CUJIbI, JCHUCTBYIOLIECH Ha
TEJO B )KUJAKOCTH, OT MAaccChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUIAKOCTH, OT OOBbEMA MOTrpYyKEHHOW B
YKUJIKOCTh YaCTH TeJia U OT TUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
orpeaeieHue e€ rpy30n0AbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. IlpuMeHeHHe TmpaBWiIa pPaBHOBECHs phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass 3Heprus. Kunernueckas M IIOTEHLMAIbHAs DSHEPIHUS.
[IpeBpamieHue OOHOTO BHJA MEXAaHMYECKON HSHEPruv B JApYroil. 3aKkoH
COXpPaHEHUsI YJHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHXKCHHUH

TeJIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycioBHM PaBHOBECHS phlyara.

3. Nsmepenune KII/] HAKIOHHOW MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPTHH.

8 KUIACC

Pa3nen 6. TenioBbIe siBJIEHUS.

OCHOBHBIE TOJIOKECHHUSI MOJICKYJISIPHO-KHHETHYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHOKUHETUUECKOU TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBOWCTB ra3oB, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KUHETHUYECKON TEOPHHU.
CmaurBaHue U KaMWUISIPHBIE SIBICHUA. TemIoBoe pacuiupeHue u cKaTue.

Temnepatypa. CBsi3b TEMIIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
yactull. BHyTpeHHsis sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEH SHEpPTUH:
Teronepeaada u COBEPIICHUE paboTEHI. Bunnr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KonnuectBo TemnoTel. Y aenbHas TEIIOEMKOCTD BelllecTBa. 1eIuio0OMeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. IlmaBnenune wu
OTBEPJICBAHUE KPUCTALIMYECKHUX BEIIECTB. YJIEIbHAS TEIJIOTA IUIABJICHUS.



[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aBurareneid KIIJ temnoBoro aBuraresns.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHMS U MIPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue 6poyHOBCKOTO JABUKEHHUS.

2. Habmonenue nuddysumu.

3. HaGmroneHue siBlIeHUN CMauynMBaHUS U KAaTUJUISIPHBIX SIBICHUM.

4. HabGnroneHue TerjioBOro paciiupeHust Tell.

5. VM3MmeHeHue namieHus ra3za npu U3MEHEHHH 00bEMa U HAarpeBaHUM WJIU
OXJIQXKICHUHU.

6. IIpaBuiia uamMepeHust TEMIEPATYPHI.

7. Buabl Teronepenayu.

8. OxJaxkJIeHHe MpPU COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepIieHUU paOOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BELIECTB.

11. HabGmronenune kumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUU.

13. Mojgenu TemI0BbIX ABUTATEICH.

Jlabopamopnuie padbomut u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnpITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnpITHl MO HAOJIIOICHUIO TETIJIOBOTO PACUIUPEHUSI TA30B, KUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OalsIOHE IITPHUIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro
00BEMa 1 HATPEBAHUS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.
HaGmionenne m3MeHEHHUs BHYTPEHHEW SHEpPIUM Tella B pe3yjbTaTe
TEIUIoNepeaaun U paboThl BHEIIIHUX CHUII.

HccnenoBanue sBIIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOU U
ropst4ei BOJBI.

Onpenenenue KOJIUMYECTBA TEIUIOThI, MOJYYEHHOI'O BOJOW TMIpHU
TEIUI00OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

Ornpenenenue yneibHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHus..

Ornpenenenue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yielbHOW TEIUIOTHI MIABICHUS JbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauus Ted. JIBa poaa saeKTpuyYecKux 3apsnoB. B3aumopeiicTeue
3apspKeHHBIX  Tel. 3akoH KyloHa (3aBUCHMMOCTH CHIJIBI  B3aMMOJIEHCTBUSA
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSTHUSA MEXLY TEIaMu).

Dnektpuueckoe noje. Hanpssk€HHOCTh AiekTpudeckoro nosst. [IpuHimn
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. OJIEMEHTApPHBIA  DJIEKTPUYECKUU
3apsa. Crpoenne atoma. [IpOBOJHMKM M OUANIEKTPUKU. 3AKOH COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAHMUS JJIEKTPUUECKOIO TOKA.
Hctounuku mocTOosTHHOTO TOKa. JIEHMCTBUSI JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass wenb. Cuna ToOKa. OJNEKTPUYECKOE — HAIPSIKECHHE.
ConpoTuBieHUE MNPOBOJHUKA. YIEIBHOE COMPOTHBICHHE BEIIECTBA. 3aKOH
Oma nns ywactka uenu. llocienoBaTenbHOE W MApAIUICIBHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH AJNEKTPUYECKOr0 TokKa. 3akoH Jlxoymns—JleHia.
DnexkTpudeckue IMenud M MNOTpeOUTeNr DJIEKTPUUYECKOHM DSHEPruud B OBITY.
KopoTkoe 3ambikanue.

[ToctosiHHBIE MarHuThl. B3aUMOAEHCTBUME MOCTOSIHHBIX MAarHUTOB.
MarautHoe mnone. MarHuTHoe mosie 3eMJIM M €ro 3HAauYeHWe JJIs JKU3HU Ha
3emuie. OnbIT OpcTena. MarHuTHoe MoJe 3JEKTpUYECcKoro Toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHHUKE. J[eCTBME MArHUTHOIO MOJs HAa MPOBOJHUK C
TOKOM. DIIeKTPOABUTATENb MOCTOSIHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHONM WHAYKUUU. I[IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TOTYUYEHUs] AICKTPUUECKON IHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DIJEeKTpu3alus Tel.

2. JIBa pona 3JIEKTPUYECKUX 3apsiiOB M B3aUMOJICHCTBUE 3apSKEHHBIX

TEN.

3. YCTpOMCTBO M JEUCTBUE JIEKTPOCKOIIA.

4. DneKTpocTaThyecKas MHIYKIIHS.

5. 3aKOH COXpaHEHHUs JIEKTPUUECKUX 3aPS/IOB.

6. IIpOBOAHUKH U JUDIICKTPUKH.

7. MoaenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TMOJIS.

8. HMCTOYHHMKHM MOCTOSHHOTO TOKA.

9. JlencTBUsA 3JIIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUN TOK B KHUJIKOCTH.

11. ['a30BBIH pa3ps.

12. I3mepeHue CUuiibl TOKa aMIIEPMETPOM.

13. MI3Mepenune 3JIeKTpUYECKOro HAIPSKEHUS BOJIbTMETPOM.

14. PeocTtar u Mara3uH COIIPOTUBIICHUM.

15. BzauMoieicTBre TOCTOSSHHBIX MAarHUTOB.

16. MozaenupoBaHHe HEBO3MOKHOCTH Pa3/I€JICHUS IIOJFOCOB MArHUTA.

17. MoaenupoBaHHEe MarHUTHBIX IOJIEW OCTOSIHHBIX MAarHUTOB.

18. OnpIT DpcTena.

19. MarHuTHoE 1noJje Toka. DIEKTPOMArHHUT.

20. JleicTBME MArHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.

21. DNEKTPOABUTATENb TOCTOSIHHOTO TOKA.

22. lccnenoBanue sIBICHUS SIEKTPOMATHUTHOW UHIYKIIVH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTh HAMNpAaBJICHUS HHAYKIMOHHOIO TOKa OT YCJIOBUH €ro

BO3HUKHOBCHMUSL.
25. DIIEKTPOT€HEPATOP NOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimol.



1. OmeITBl TO HAOMIOACHUWIO DJJICKTPHU3AIMU TeNl WHAYKIUEH © TpHu
COTPUKOCHOBEHUH.

2. HccnenoBanue AEWCTBUS DJIEKTPUYECKOTO TIONS HA TPOBOJHHUKU U

JTUDIICKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.

M3mepeHne 1 peryIupoBaHre CHUJIBI TOKA.

N3mepeHne u peryinupoBaHue HAMIPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 Pe3UcTop, OT

COTPOTHBIICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIIIHEC 3aBHUCUMOCTD AIIEKTPUIECKOTO
COMPOTHBIICHUS TMPOBOJHHUKA OT €r0 JIJIMHBI, TUIOIIAJH TOIEPEYHOTO
CCUCHUS U MaTepuana.

8. IlpoBepka TpaBWiIa CIOKCHHS HAMPSHKEHUW TP ITOCICI0BATCILHOM
COCIMHCHHUH JIBYX PE3MCTOPOB.

9. IlpoBepka mpaBwia aisi CHUJIBI TOKA MPH TMapaUICTbHOM COCIMHEHUU

owv AW

PE3UCTOPOB.

10. Onpenienienne  pabOTHl  DJIEKTPUUECKOTO TOKA, WAYIIEro dYepes
pe3ucTop.

11. OnpenieieHue MOITHOCTH DJICKTPUYECKOTO TOKa, BBIJEISEMON Ha
pe3ucrope.

12. UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenue KII/] HarpeBarens.

14. MiccnenoBaHMEe MAarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB IIpU  HX
00BETMHEHUH U pa3JeJICHUN.

16. MccnenoBaHnne JEHCTBHA JJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aMMOJEHCTBHS
KaTyIIKd ¢ TOKOM M MAarHWTa OT CWJIbl TOKa M HAIpPABICHUS TOKA B
KaTyIlKe.

18. MI3yuyeHue 1ecTBUS MarHUTHOTO I10JIS1 HA TIPOBOJAHUK C TOKOM.

19. KoHCcTpyrpoBaHue 1 u3ydeHue padoThl 3JE€KTPOABUTATENS.

20. Usmepenune KII/I 351eKTpoIBUTraTEIbHON YCTAHOBKH.

21. ONBITBI IO HCCIEAOBAHMIO SIBICHUS 3JEKTPOMArHUTHOM WHIYKIHM:
UCCIIEIOBAaHNE U3MEHEHMI 3HAYEHHS W HANpPABICHHUS MHIYKLIHMOHHOIO

TOKa.
9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWKCHUSA. PaBHOMEpHOE NPSMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TmpsMoJIMHEWHOEe JABWKeHHEe. CpemHsas U
MTHOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JIBHXKEHHH.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE NBHkKeHue. CBOOOHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akoH Herotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHUS! CKOJIbKECHUS,
CUJia TPEHHUS TTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgenus. JIpmwkenne maHeT BOkpyr CoisHna. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MmaTepuanbHOM  TOYKU. AOCOJTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTu.

Nmnynsc Tena. UW3Menenue wumnynbca. HMmnynbe cunbl.  3akoH
COXpAaHEHUS UMITYJIbCcAa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSKECTH, yIpyrocTw,
TpeHus. CBs3b dHepruu u padotel. [loTeHnManpHas 3HEPrusi Teja, MOJHITOrO
HaJl TOBEPXHOCThbIO 3eMJiM. [lOTeHIManbHasi HSHEPrUsl CHKATOM MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHMYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmronenne mMexaHWYeCKOro ABMIKCHMS Tela OTHOCHUTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHME TyTE€d M TPACKTOPUM NBUKEHHUS OJJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

N3Mepenmne CKopoCcTH U YCKOPEHUS MPSIMOTUHEMHOTO JIBUKEHHUS.

HccnenoBanne npu3HaAKOB PAaBHOYCKOPEHHOTO JBUKCHUS.

HaGmonenue nBukeHUs Tela 1Mo OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME

orcuéra «Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHUU

OTHOCHUTEJIbHO KaOWHEeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHHMS T€Jla OT MaccChl Tela U JEUCTBYIOLIEH Ha HETO
CHJIBL.

8. HaOmronenue paBeHCTBA CUIT IPU B3aUMOJICUCTBUH TEII.

9. M3MeHeHue Beca Tela pyu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiysnbca rnpu B3auMOAEHUCTBUU TEII.

11. [IpeoOpazoBaHus IHEPTUM MTPU B3aUMOJICHCTBUHN TEJI.

12. CoxpaHEeHHE UMITyJIbCa IPU HEYIPYTOM B3aUMOJIECHCTBHH.

13. CoxpaHeHHe UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HaGmronenre peakTUBHOTO JIBHXKECHHUS.

15. CoxpaHeHHE MEXaHWYECKON YHEPTUU IIPU CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXaHUYECKOW OHHEPruu MpU [ABUKEHUM Tella MO
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie pabomot u onvimot.

1. KoHctpynpoBanue Tpakrta i pa3roHa UM JAJIBHEHIIET0 paBHOMEPHOIO
JBH>KEHUS IIAPUKA VI TEIEKKH.

2. OmpeneneHre cpeaHel CKOPOCTH CKOJBXKEHHS OpycKa WA JTBUKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHre YCKOPEHHs Tela MPU PaBHOYCKOPEHHOM JABUKEHUM IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHne 3aBUCMMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IIpoBepka THUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOM CKOPOCTH NYTH OTHOCSTCS KaK pAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. MccienoBaHue 3aBUCHUMOCTH CHUJIbI TPEHHUS CKOJIBKEHHS OT CHUJIBI
HOPMAaJIbHOTO JAaBJICHUS.
7. Omnpenenenue K03 PuuueHTa TPEHHS CKOJIbKEHUS.
Onpenenenne KECTKOCTU NMPYKUHBI.
9. OmnpeneneHue pabOThl CUJIbI TPEHUS TMPU PABHOMEPHOM JBIKCHHUU
TeJa M0 TOPU30HTAILHON MTOBEPXHOCTH.
10. Onpenenenue padbOThl CUJIBI YINPYTOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

11. IBydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexanuueckune Koja1e0aAHUSA U BOJHBI.

Konebarensnoe paBuwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIM:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTHuyeCKuid U TMPYNKUHHBIA MasTHUKH.
[IpeBpareHue sHepruy Mpu KoJaeOaTeTLHOM JBUKCHHH.

3aryxatomue kosebanus. BbiHykaeHHbIe  KoneOaHusi.  Pe3onaHnc.
Mexannueckue BoJIHBL. (CBOWMCTBa MexaHWYeCKUX BOJH. [IpomonbHbBIE U
MOTIEpPEeYHble BOJIHBI. JlTMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xosneGaHuil Tes Moj JEUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHI pEe30HAHC.
]Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl W TEpHOJA KOJeOaHHM MaTeMaTH4eCKOTro
MasTHHUKA.
2. OmpezeneHue 4aCcTOTHI M MEproa KoJieOaHUN MPYKUHHOTO MAasITHUKA.
3. HccrnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIEOAHWM ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IEepHOJa KOJIEOAHWH MPYKHMHHOTO
MasTHHKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepHoja KoiebaHuii rpysa, MOIBEIIEHHOTO
K HUTH, OT Macchl rpy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb IEepuojia KoJieOaHUi
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepenHne yckopeHusi CBOOOTHOTO TaCHUSI.

Paznen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJe. JIEKTPOMarHuTHble BOJHBL.  CBOiiCcTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.

DneKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBeTA.

Jemoncmpauuu.

1. CBolcCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.
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1. M3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBbIO MOOUIBLHOTO
TenedoHa.

Paznea 11. CBeroBble sIBJICHHS.

JlyueBas  Mogmenb  cBeta. Mcrounuku  cBera.  IlpamosmnHenHoe
pacnpoctpanenue cBera. 3atMeHusi ConHua u Jlynel. OTpaxeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3aKOH mIpenomiieHUs cBera. llonmHOe BHYTpeHHEe
OTpakeHHEe cBeTa. VCMNOJb30BAHME TIOJTHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona nayueir B nuH3e. Ontuueckas cucrtema ¢oToarnrmapara,
MHUKPOCKOIAa M Tejeckona. ['ma3 kak onTuyeckas cuctema. bin30pyKoCTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX LIBETOB. Jlucniepcus cBera.

Jemoncmpayuu.

1. IIpssMonmHeENHOE paclpoCTpaHEHUE CBETA.

2. OTpaxkeHue cBerTa.

3. TlonydyeHnue wu300pakeHH B TUIOCKOM, BOTHYTOM U BBIMYKJIOM
3epKanax.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XO0J Iy4er B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHnit ¢ TOMOIIBIO JHH3.

. Ilpunnun neictBusa Qoroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue O0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOIO JIy4ya OT yria

naJCHUs.

2. U3yuenue xapakTepucTUK H300paXKeHUs peIMeTa B IIIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCUMOCTH yrja MHpPEJIOMIICHHUS CBETOBOTO Jyya OT

yriia MaJeHus Ha TPaHUIIE «BO3LYyX—CTEKIIOM.

4. Tlomyuyenue n300paKeHUM C TOMOIIBIO COOMPAFOITIEH JTMH3HI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSHHUS W ONTHYECKOM  CHIIBI

coOMparoIeHt JTMH3HI.

6. OIBITHI IO PA3IOKEHUIO OEIOT0 CBETA B CIIEKTP.

7. OMBITHI IO BOCTIPUSATHUIO [IBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3

I[BETOBBIC (PMIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnswitel Peszepdopna u miianerapHas mojens atoma. Monens atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHeHyaTeie CIIEKTPHI.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aToMHOro  snapa. HyknonHas  Mozens  atomHoro — sapa.  M3oromsl.
PannoaktuBHble npeBpamenus. [lepuona nosypacnana aTOMHBIX SIEP.

SAnepHbie peakuuu. 3aKOHbI COXpPAHEHUS 3apsAI0BOTO U MACCOBOTO YHCEI.
DOHeprus CBs3u aTOMHBIX sifiep. CBsi3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus sanep. Mcrounnku s3ueprun CosiHIa U 3BE3.

SAnepHas sHepreruka. J[eMCTBUS paAMOAKTUBHBIX U3JIYYEHHU HA KUBBIC
OpraHu3MBl.
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Jemoncmpayuu.

CrHeKTpbl U3Ty4€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibscona.

PaboTta cuérurka HOHU3UPYIOMIHUX U3TYUESHH.

Peructpauus u3nydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopnbze padomul u onvimol.

1. HaGmroneHue CIIOMIHBIX U JTUHEHYATHIX CIEKTPOB U3TyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YACTULBI IO TOPMO3HOMY

nytu (mo gororpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOJYJIb npeaHa3HaYeH JUTSE
cucTeMaTu3alud ¢ 00OOIIeHHs] TMPEeJAMETHOIO COJAEpKaHMUS U ONbITa
NEeSTENbHOCTH, TPUOOPETEHHOTO MPHU M3YUYEHUH BCEro Kypca (pU3MKH, a Takxke
JUTSl TIOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY ASK3aMEHy MO (PU3MKe s
00y4aromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeIMeT.

[Ipy u3yuyeHUH AAHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJbl JICSITEIbBHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAECTCS JOCTHKEHUE
OPEIMETHBIX W METANpeIMETHhIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0yuYeHHS,
dbopMupyeTcst eCTeCTBEHHOHay4YHasi TPaMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB
UCCJIEIOBAHUS SIBJICHUIN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATD
¢usnyeckue SBICHUS, IPUMEHSS MOJYUCHHbIE 3HAHUS, pellaTh 3aJaul, B TOM
YKCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNManbHO  JEATENBHOCTHBIM  XapakTep  JaHHOIO  pasjelia
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIIMecs BBIOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpejiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM pacrno3HaBaTh U HAay4YHO OOBSICHSTH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKU TUIIOTE3 U MOJIYYEHHUS TEOPETUUYECKUX BBIBOIOB;

OOBSICHATh Hay4YHbIC OCHOBBI HauboJiee Ba)XKHBIX JTOCTHKEHUH COBPEMEHHBIX
TEXHOJOTUH, HanpUMep, NPAKTUYECKOTO  HCIOJIb30BAaHUSA  Pa3IU4HbBIX
MCTOYHUKOB JHEPIrUM Ha OCHOBE 3aKOHA IPEBPAIlCHHMsS] U COXPAHEHMS BCEX
U3BECTHBIX BUJIOB SHEPrUu.

ISR o



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HANpPaBIEHO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKKM Ha YPOBHE OCHOBHOIO OOILIEro

oOpazoBanuss y oOywaromerocs OyayT chOpMUPOBaHBI  CIIEAYIOIIHE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MNOpOSIBJIEHHE MHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3HKOB;
2) rpaskIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTHKCHUN (DU3UKWU;

- OCO3HAaHME BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHLMUIIOB B NESATEIBHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCIIPUSATHE ICTETUUECKUX KaueCcTB (DU3MUECKON HayKu: €€ TaApMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHHUE IIEHHOCTU (U3UYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAaHWS ~ MHUpA, OCHOBBI  Pa3BUTUS  TEXHOJIOTUM,  BaKHEWIIEH
COCTaBJISIIOILIEN KYJIbTYpHI;

- pa3BUTHE HAyYHOW JOO03HATEIHLHOCTH, MHTEpPECa K HCCIeI0BATEIBCKOM
NesITeIbHOCTH;

5) ¢opvmupoBaHusi KyJbLTYPHl 3I0POBbSI HW JIMOLUHMOHAJIBHOIO
0J1aronmoTyumsi:

- OCO3HaHHME IICHHOCTH Oe€30MacHoro oOpaza J>XU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TpaBUI 0€30MacHOTO TOBEACHUS Ha
TpPaHCIIOPTE, HAa JIOPOTrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKa peduieKcHM, TMPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHOE y4yacTHUE€ B PEUICHUH NPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3alliK, TOpoJaa, Kpas) TEXHOJIOTHYECKOW U
COITMAILHOM HAIPABIICHHOCTH, TPEOYIOIMMX B TOM YHCIE W (U3HICCKHUX
3HAHMM;

- HHTEPEC K MPAKTHICCKOMY U3YUEHHUIO podeccuid, CBA3aHHBIX C (DU3UKOMT;
7) 3K0JOrn4eCKOro BOCIIMTAHMS

- OPHUCHTALUs HA NMPUMCHEHUC (bU3UYCCKUX 3HAHWU JIJI PEIICHUS 3a7ad B
o0JacTi OKpY’KaroIek Cpefibl, IUIAHMPOBAHUS IIOCTYNKOB M OLCHKM HUX
BO3MOJKHBIX MTOCJICICTBUI JIJISI OKPYXKAIOIIEH CPEBI;

- OCO3HaHHUE TII00ATBFHOTO XapaKTepa dKOJIOTHYSCKUX MPOOJIeM U MyTer uX
pelIeHuUs;

8) ajanranuu K M3MEHSIOIIUMCS YCJIOBHSM COLUAJIBHOM U NMPUPOIHOM
cpensbl:



- HOTp€6HOCTB BO BBaHMOHCﬁCTBHH IIpHU BBIITOJIHCHU U I/ICCJ'IGI[OBEIHI/Iﬁ n
IIPOCKTOB (I)I/IBI/I‘IGCKOI‘ﬁ HarpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHWAM

APYTHX,

e - TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUYECKYIO
NEATEIbHOCTB;

e - mnoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopmynupoBaTh HACH, TMOHATUS, TUIOTE3bl O (U3NUYECKUX OOBEKTaxX u
SIBJICHUSX;

e - OcCO3HaHHME JePUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUU HOBBIX (PUBMUESCKUX
3HAHMHU;

e - CTPEMJICHME AaHAJIMU3UPOBATH W BBIABIATH B3aUMOCBSI3U MPUPOIBI,
oO1iecTBa U DKOHOMHUKH, B TOM YHCJIE C HCIOJIb30BAaHUEM (PU3MUECKUX
3HAHMMU;

e - OLICHKA CBOMX JCHUCTBUMU C Yy4ETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MMOCIIEICTBHM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pU3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss — OyayT — cOpMHUPOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE MO03HABATEIIbHBIC
yHUBEpCaJbHble y4yeOHbIe JI€HCTBHSA, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBIE
y4ueOHbIE AEWCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE YUeOHbIE NeHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

e BBIIBISATH M XapaKTEPH30BaTh CYIIECTBEHHBIC INPU3HAKU OOBEKTOB
(stBTIEHMI);

e YCTaHABJIMBATh CYIIECTBEHHBIH MPH3HAK KiIacCHU(HUKAIIMK, OCHOBAHHUS
JU1s1 0000ITIEHNS U CPAaBHEHUS

e BBIIBISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HHU3NISCKUM
SIBJIEHUSIM;

e BBISBJIATH MPUYNHHO-CJICACTBCHHBIC CBS3HM IPH M3YYEHUU (PU3HUCCKUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJABI C  HMCIIOJIB30BAHHUEM
JNEIYKTUBHBIX W MHIYKTHBHBIX YMO3aKJIIOUYCHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS3IX (PU3NICCKUX BEIIMUUH,

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a/1a9M (CpaBHEHHUE HECKOJbKUX BapUAHTOB PEIICHUs, BRIOOP Hanboee
MOJIXOAAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTCPHER).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

e TMPOBOAUTHL TI0O CaMOCTOSATEIBLHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOXKHBIM (U3UYCCKHA DKCICPUMEHT, HEOOJBIIOEe HCCICIOBAHNC
(bU3UUECKOTO SIBJICHUS;

e OICHMBAaTh HAa NPUMEHHMOCThP M JOCTOBEPHOCTh HH(MOPMAIIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHMS WIIH SKCIIEPUMEHTA,



CaMOCTOSITeTbHO  (OpPMYyITUpPOBAaTH O00O0OIIEHHS UM  BBIBOJABI IO
pe3ysbTaTaM NPOBEAEHHOr0 HAOJIIOIEHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOKHOE JalibHEHIIee pa3BUTHE (PUBHUECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEIANOJOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/bl, HHCTPYMEHTHI U 3alpPOChI IIPHU MOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEAJIOKEHHON yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAllMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJladyll HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, MTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXXJIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00pPaTOPHBIX
paboT W TPOCKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIacMOn
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha pEIICHUE 3aJadydl MU
o i/Iep kKaHKue 0J1aroXenaTeIbHOCTH OOIICHMS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M IMUCbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3yJbTAaThl BBIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh IEJIM COBMECTHOW JI€ATENbHOCTH, OPraHU30BBIBATH
JNEUCTBUSL TO €€ JOCTH)KEHHIO: paclpelessiTh poiid, OOCYXKIaTh
IPOIIECChI W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPAaBICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C JPYTrUMU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ja B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M Y4EeOHBIX CHTYalUAX,
TpeOyIomuX /715 pemeHnus PU3nIecKux 3HaHuM;

OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOJAaX MPUHATHS PELICHUM
(MHAMBUAYaAJIbHOE, IPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTaBJISITh allTOPUTM pelleHus] GU3MUECKOr 3a7auu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHPOBAaTh MpeJiaracMbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallud M Mpeajaratb IUlaH eé
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS]) Ppe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOIHEHUS
(U3MUECKOr0 HCCIEOBAaHUS WM I[POEKTa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCSA CUTyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSAM;

CTaBUTb Ce€0sl Ha MECTO JpYroro 4ejJoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4yHYI TEeMy, IMOHUMAaTh MOTHBBI, HaMEpEHUs U
JIOTUKY JpYToro;

NpU3HABaTh CBOE MPAaBO HAa OMIMOKY MPH PElICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJICHUIX Ha HAyYHbIE TEMBI U TAKOE e MPABO JPYroro.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOydeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHYCCKHC SBJICHUS,
HAOJIFO/ICHHUE, SKCIICPUMEHT, MOJICNb, TUIIOTE3a, SAUHUIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHbIe COCTOSTHUS BeliecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JIBM)KCHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHCTBYIOIIAS
cuna, ngedopmarus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHUA (quddys3us, TEIIOBOE JBIKEHHE  YaCTHIL
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEPIMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX TEI C
3aKpeIIEHHON OChIO BpalllecHWs, Iepejada JaBJICHUS TBEPIABIMH
TeJaMH, >XKUJIKOCTIMHU M Ta3aMH, aTMOc(epHOe [aBJICHHE, IIJIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DOHEPruu) IO OINHCAHHMI0 UX
XapaKTEePHBIX CBOHMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE W3YYCHHBIX (U3NUECKUX SBICHUA B
OKpYJ)KalolleM MHUpPE, B TOM uuciie (GU3UYECKUE SIBICHHS B IPUPOJIC:
IPUMEPHI IBHKCHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOW M HEKUBOU
IpUpOJIe, ACHCTBHE CHUJIBI TPEHUS B MPHUPOJE M TEXHHUKE, BIUSHUC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTraHU3M, IIaBaHUE PHIO, phIYaru
B TEJEe 4YeJIOBEKa, MPHU 3TOM IIEPEBOJUTHh TMPAKTUYECKYIO 3aJa4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DHU3NUSCKUX
SIBJICHU;

OMHUCBHIBATh HW3yYEHHBIC CBOWCTBA Tl W (HU3WYSCKUE SBIICHHUS,
UCIIONB3Yysl (PU3MYECKHME BeNMMYHMHBI (Macca, O0OBEM, IUIOTHOCTH
BEIIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIA YIIPYTOCTH,
cuia TSKECTH, BeC Teja, CWia TPEHHs, JaBieHUE (TBEPAOro Tena,
KUJIKOCTH, Ta3a), BBITAJIKHMBAIOIIAS CHJIAa, MEXaHHYeCKas padorTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
JNEHCTBHS MEXaHU3MOB, KHHETHUCCKAsl M TIOTCHITHAIbHAS YHEPTHS ), IPH
OMHMCAaHUN TPABUJIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIIOJIb3yEeMbIX
BEJIMYUH, WX OO0O3HAYCHHS W CAWHHUIBI (U3UYECKUX BEIWYHH,



HaxouTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYIO (PU3HUYECKYIO BEJIMYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH TPa(PUKH H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys MpaBujia CIOXKEHHUS CHJl (BAOJb OJHOM MpsAMOM), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumenaa, MPaBUIO PaBHOBECHUS pblyara
(Omoka), «30J0TO€ TPaBUJIO» MEXaHUKH, 3aKOH COXpaHEHUS
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATH (hU3MUECKUE SBJICHUS, MPOIECCHl U CBOMCTBA Tell, B TOM
yyciie W B KOHTEKCT€ CHUTyallMd MPaKkTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATH NPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JOrM4YecKux 1aroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (M3MYECKUX  SBJICHMM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3adaud B 1-2 neWCTBHs, WCIONB3YS 3aKOHBI U
(dbopMyIbl, CBA3bIBAIONIME (PU3NYECKUE BEJIUYMHBI: HA OCHOBE aHAJINU3a
yCIOBUS  3a/laud  3alKChIBaThb KPAaTKOE YCJIOBHUE, TOJCTaBISATh
¢usznueckre BeTUYUHBI B (OPMYIJIBI U MPOBOJUTH PAaCUEThl, HAXOAUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUIsl PEIeHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH TOJYYeHHON (PU3MUECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
(¢u3MUecKUX METOJ0B, B OIMCAHWU MCCIEIOBAaHUS  BBIJICIATH
IPOBEPSIEMOE MPEATIOJIOKEHHE (runoresy), pasinyath U
UHTEPIPETUPOBATH MOTYYEHHBIN pe3yiabTaT, HAXOIUTh OMIUOKHA B XOJI€
OMbITa, IeJIaTh BEIBOJBI IO €0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl TI0 HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEpsiEeMbIe
NPENNOoNOKEHUsI,  coOMpaTh  YCTaHOBKY U3  MPEJIOKEHHOTO
000pyAOBaHUs, 3aMUCHIBATH X0 OMbITA U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHATh TPSIMbIE M3MEPEHHUsI PACCTOSIHUSI, BPEMEHHM, MAacChl Tela,
0o0BéMa, CHJIBI W TEMIIEpaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUS TPHOOPOB C yUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYHHBI
OT APYroil ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYILETOCA Tejda OT BPEMEHM JIBM)KEHUSI Tela, CHIIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE1 W HE3aBUCHUMOCTH CWJIBl TPEHUS OT IUIOIIAAU COINPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITATKUBAIOLIECH CUIIbI
0T 00bEéMa TMOTPYKEHHOW YACTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJO, YCIOBUM IJIaBaHUs TeJl, YCIOBUN PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWH YYEOHOTO WCCIICIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHITH  WU3MEPEHHs,  CIEIys
OPEeAJIOKEHHOMY [UIaHy, (UKCUPOBATh PpE3yJbTaTbl MOJYYEHHOU
3aBUCUMOCTH (DM3MYECKUX BEJIMYHH B BUJE MPEUIOKEHHBIX TAOIHI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yabTaTaM MUCCIICI0BAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIMYMH (IJIOTHOCTH
BEIECTBA KUIAKOCTU M TBEPAOTO TeNa, CUJla TPEHUSI CKOJIbKEHUS,
JNABJICHUE BO3[yXa, BBITAJIKMBAIONIAsA CHWJA, JICUCTByIOLlas Ha
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NOTPYXKEHHOE B JKUIKOCTH TeNO, KOI(D(PHUIMEHT MOJE3HOTO JEHCTBUS
MOPOCTBIX MEXaHHU3MOB), CJHEIysl NPEUIOKEHHOW WHCTPYKLIUU: TIPU
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIIEPUMEHTAIBFHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUCHUE MCKOMOM BEIIMYNHBL;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
1abopaTOpHBIM 000PYIO0BAHUEM;

yKa3bIBaTh MPHUHIIMIIBI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
phIYar, NOJBMKHBINA M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OmMHCaHUs (B TOM YHCIE:
NOIIMITHAKHA, YCTPONCTBO BOJOMPOBOJA, THIPABINYSCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCHOIB3Ys
3HaHWS O CBOWCTBaX (UBNYCCKUX SBJICHUH U HEOOXOIMMBIC
¢usndecKue 3aKOHbI ¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpUMEpPhl (HAXOAWTh WH(OOpPMAIMIO O MpuUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYCCKUX 3HAHUU B MOBCEIHEBHOM
KU3HM JJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHMS
HOPM 2KOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBIISATH OTOOpP HCTOYHMKOB wHpopmanuu B HHTEepHETE B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCSl 3HAHUW W IMYTEM CPaBHEHHS PA3IWYHBIX HCTOYHHKOB
BBIIENISATh HMH(OpMALIMIO, KOTOpas SBIAETCS NPOTUBOPEUYUBON MU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHUil  HAay4YHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MUECKOTO COJEpP)KaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJTHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ylbTaTrax
NPOEKTOB WM Y4eOHBIX HCCICAOBAHMI, TMPH OSTOM TPaAMOTHO
UCIIONIB30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3UKH,
COIMPOBOKIaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJ[auaMH,
CIENIUTh 3a BBIMOJHEHUEM IUIaHA JCHCTBUM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B  JIEITEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy oOyueHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOIINXCS YMECHHM:

UCIIOJBb30BaTh TMOHATUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBH)KEHME aTOMOB M MOJIEKYJ, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAIUTHYECKUE U aMOp(HBIC Tea, HACHIIIICHHBI U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3[yXa, TEMIIEpPATypa, BHYTPEHHSS SHEPrus,
TEIUIOBOM  JBHUIaTeNb, JJIEMEHTAPHBIA  JJIEKTPUYECKUN  3apsl,
3JIEKTPUYECKOE TI0JIe, NPOBOJHUKMA W AUAJIEKTPHUKH, IOCTOSHHBIN
3JIEKTPUYECKUIN TOK, MATHUTHOE MOJIE;



pasnuuath siBJICHUs (TEIJIOBOE pacHIMpeHue U cxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHUE, KANWUISIPHBIE  SIBJICHMS,
rcrnapeHue, KOHJICHCALIHS, TJIABJICHUE, KpHUCTAIN3ALMs
(oTBepAeBaHUE), KHUIEHWE, Termonepenaya  (TEIJIONPOBOJHOCTD,
KOHBEKIIMSI, U3IYUCHHE), AICKTPU3AIUsl TEJ, B3aUMOJICHUCTBUE 3apsJIOB,
JNEeUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, JICICTBUE MATHUTHOTO TOJISl HA TPOBOJHUK
C TOKOM, DJIEKTPOMAarHUTHAas MWHAYKLIMS) 1O ONHCAHUIO HX
XapakTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’)KaloleM MHUpE, B TOM uuciie (U3UYECKUEe SIBIICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSHKEHWE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, oOpa3oBaHHE pPOCHl, TyMaHa, WHEs, CHera,
AJIEKTPUYECKUE SIBIEHUS B arMocdepe, IJIEKTPUYECTBO KUBBIX
OpraHW3MOB, MAarHUTHOE Toie 3eMiH, Jpedd TOJCOB, POJIb
MarHMTHOTO TOJISI JJIsl )KU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NepPeBOAUTh  NPAKTHUECKYI  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBICHUN;
OTMHUCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (U3NYECKUE SBICHUS,
WCTIONB3Ysl  (U3MYECKHE BENMYMHBL  (TeMImeparypa, BHYTPCHHSIS
SHEprus, KOJIWYECTBO TEIUIOTHI, YAEJIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIoTa IUIABJICHUS, yJeJdbHas TeIuioTa MmapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOI(PPUIUMEHT MOJIE3HOTO
NENUCTBHS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIIAXKHOCTH BO3]yXa,
ANEKTPUYECKUI 3apsii, Cujla TOKa, OJJIEKTPUYECKOE HAaIpsKEHUE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COINPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUYECKOTO TOKA), TIPU ONMMCAHUH MTPABUIHLHO
TPAKTOBATh (PU3UUECKUI CMBICI UCTIOIB3YEMBIX BEIMUMH, 0003HAUCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIUYUHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHMSI  BEILIECTBa, NPUHIUII  CYNEpPHO3ULIMU  Toyier  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Oma miid
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa WM 3aIMCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CUTyallUd  MNpPaKTUKOOPUEHTHPOBAHHOTO  XapakKrTepa:
BBISIBJISITH IPUIMHHOCIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKHUX II1aroB ¢ OMOpOoi Ha 1—2 M3YYEHHBIX CBOMCTBA (DM3UUECKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peuate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyItbl, CBS3BIBaIONIE (PU3NUECKUE BEIUYHMHBI: HA OCHOBE aHAINA3a
YCIJIOBHS 3aJ]a4Ml 3allUChIBATh KPATKOE YCIIOBUE, BBIABIISITH HEIOCTATOK
J@HHBIX U1 PCIICHMs 3aJavd, BBIOMpAaTh 3aKOHBl M (HOPMYIIEL,
HEoOXoauMbIe Il €€ pelIeHUs, TPOBOJUTh PACUEThl U CpPaBHUBATH



MOJIy4YCeHHOE 3HA4YeHHE (PU3MYECKOW BEJIMYMHBI C U3BECTHBIMU
JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(pU3HYECKUX METOO0B, UCIOJIb3Yys OMHMCAHUE UCCIEIOBAaHUS, BBIIEIAThH
OpoBEpsieMOE MPEINOJI0KEHHE, OLICHUBATh IPABUIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

NPOBOAUTL OMBITHl TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
¢u3nYecKuXx CBOWCTB Ten (KamWUIApHBIC SIBJICHHS, 3aBUCHUMOCTH
JIaBJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU Mpolecca
OCTBIBAaHHUS M HArpeBaHMsl NpHU M3JIYyYEHUU OT LBETa H3Iydarouen
(moryomaonie) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJbBI  OT
TEMIIEPaTyphl KUJIKOCTU W IJIOLAU €€ MOBEPXHOCTH, DJIEKTpU3AIUL
TE1 W B3aUMOJICMCTBHE JIIEKTPUUECKUX 3aps0oB, B3aUMOJICHCTBUE
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIU3alllsi MAarHUTHBIX ITOJICH IMOCTOSTHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBHUraTessi OCTOSHHOTO
TOKa): (OPMYIHPOBATH MPOBEPSIEMBbIE MPEANOIOKEHUS, COOUPATH
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMsI, ONMKUCHIBATH XOJ OTbITA
1 (GOPMYITHPOBATH BEIBOJIBI;

BBITMIOJIHATE ~ TPSIMBICE  HM3MEPCHHSI TEMIIEPATypbl, OTHOCHTEIIbHOMN
BJIQXKHOCTH BO3/yXa, CWJIbl TOKA, HAMpPSHKEHHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB M JIATYNKOB (DM3UUCCKUX BEIIMYWH, CPABHHBAThH
pe3yiabTaThl  M3MEpPEeHWH ¢ y4€TOM  3aJlaHHOW  aOCOJIFOTHOM
MOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYMHBI
OT JpYrol ¢ HCMONB30BAHUEM IMPSMBIX HM3MEPEHHUI (3aBUCUMOCTh
COMPOTHUBJICHHUS MPOBOAHUKA OT €ro JUIMHBI, IJIOMAIU MOMEPEYHOIrO
CEUYECHMs] U YJIEJIHHOTO CONMPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANpPsDKEHHs Ha TPOBOIHHKE,
UCCJIEIOBAHME TMIOCJIEIOBATEILHOTO W TapaJJIEIbHOTO COSTUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATH HMCCIEIOBAHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUSI, CIIEys] IPEIJIO)KEHHOMY TUIaHy, (PUMKCHUPOBAThH
pEe3yNbTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE TaOIUIl W TpadUKOB,
JIeaTh BHIBOIBI 110 Pe3yIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTH KOCBEHHBbIC M3MEpEeHHs (DU3UYECKUX BeIW4HuH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIICHHE TMPOBOJHUKA, paboTra u
MOIIHOCTh DJIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEpPEHUs, cOOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON MHCTPYKIIUH,
Y BBIUMCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe3omacHoCTH Tmpu  pabore ¢
1ab60paTOpHBIM 00OPYIOBAHUEM;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmMUCcaHUs (B TOM YHCIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp,
BOJIBTMETp, CUETUUK IICKTPUUECKOU DHEPTHH, IICKTPOOCBETHTEIHHbBIE
puOOoPHI, HarpeBaTesbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TPEJOXPAHUTENH, AIEKTPOMArHUT, SJEKTPOJIBUTATETh
MIOCTOSIHHOTO TOKA), HWCIONb3ysS 3HAHUS O CBOMCTBax (PU3MUYECKHUX
SIBJICHUU U HE0OX0ouMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA W W3MEPUTEIHHEIC
npudoOpsl TO CXeMaM U CXEMaTUYHBIM PHCYHKaM (SKHJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATETh BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JICKTPUUCCKUX
merneid ¢ TMOCIeOBAaTEIBHBIM W MapauIeIbHBIM — COSIUHECHUEM
AJIEMEHTOB,  pas3iu4yas  YCJIOBHbIE  OOO3HAYCHHUS  DJICMECHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TMpPUMEpPhl (HaXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
NPAKTUYECKOTO HMCIIOIh30BaHUS (DU3UICCKUX 3HAHWM B MOBCEIHEBHOMN
KU3HU NI oOecrneueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOTFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIICCTBIISITh TMOUCK HWHMOpPMAIUU (PU3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH W IMyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX MCTOYHHUKOB BBIACIATH HWH(MOpPMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUNl  HAYYHO-
MOMYJISAPHYIO JIUTEPATYPY (HU3HUYECKOTO COJICPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb mnpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMKM W3 OJIHOU
3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBCHHBIC MUCHMEHHBIC W KPaTKHUE YCTHBIC COOOIICHUS,
0000mass uHGOPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
colepkaHWs, B TOM 4YHCIE NYOJMYHO TPEACTABIATh PE3YIbTAaThl
NPOSKTHOW WM  MCCIICIOBATCIILCKON  JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM MOHITHUMHBIA ammapar Kypca
($uU3HKH, COPOBOKIATH BBICTYIICHUE MTPE3EHTALIUEH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3NUYECKUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 3a BHITIOJIHEHUEM IUTaHA JAeHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOy4yeHus B 9 KJiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarepualbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEJIBHOCTH MEXaHUYECKOr 0 JIBUKEHUS,
nedopmarus (yrnpyras, IiIacTUYECKas), TPeHUE, IIEHTPOCTPEMUTEIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPErpy3KH, LUEHTP TKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THHKECTA TBEPAOrO TEla, PABHOBECHUE,
MEXaHWYeCKHe KOJeOaHWS W BOJHBI, 3BYK, MH(MPA3BYK M YIbTPa3BYK,
3JICKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJNIM30PYKOCTh W JANbHO30PKOCTh,  CIEKTPHI  UCIYCKaHUS U
norjomeHus, anbda, O6era- W raMMma-u3ITy4eHHUS, W30TOMbBI, sAepHas
DHEPIeTUKA;

pa3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMXCHHE, CBOOOIHOE
MaJeHUe  TEJ, PAaBHOMEPHOE  JBWXKEHME  TI0  OKPYXHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWIKEHHUE, KoJieOaTeIbHOE
JIBUKEHUE (3aTyXaroliye W BBIHYXKJEHHBIE KOJeOaHus), pPE30HAHC,
BOJIHOBOE  JIBUJKCHHE, OTpaX€HUE  3BYKa, MPSMOJIMHENHOE
pacupoOCTpaHEHHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTPa)KEHHE CBETa, Pa3JIoKEHUE OEJoro CBeTa B CIEKTP U



CJIOK€HHME CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUSl CBETa, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa H3IyUCHHUS)
10 OINHUCAHUI0O HX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHHUE;

pacrio3HaBaTh TMPOSIBJICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpyKarolieM mupe (B ToM uwuciie (GU3UYECKHUE SBJICHUS B MPHUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKeHHE T[UIaHeT COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBWI)KEHHE S>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACEHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
I[BETA TeJl, ONTHUYECKUE SBICHUS B MPUPOJE, OMOIOTHUUECKOE JICHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOTO U PEHTTCHOBCKOTO  M3JIyYEHUM,
€CTEeCTBCHHBIM  paguOaKTUBHBIMN  (OH,  KOCMUYECKHE  JIy4H,
paIMOaKTUBHOE M3JTY4YCHUE TNPUPOIHBIX MHUHEPAJOB, JICUCTBUE
PaIMOAKTUBHBIX W3JIYYEHUW Ha OpraHuW3M 4YeJIOBEKa), MpPU ITOM
NEepPeBOAUTh  NPAKTUUECKYI0  3aJady B yueOHYI,  BBIJETATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3Yy4YEHHBIC CBOWCTBA Tel U (UIWYECKHE SIBJICHUA,
UCTIONB3Ysl (pU3MUecKue BETUYUHBI (CPEIHsISI U MTHOBEHHAs CKOPOCTh
TeJa TP HEPABHOMEPHOM JIBIDKCHUH, YCKOPEHUE, NepeMEeIleHUE, MyTh,
yrjaoBasi CKOPOCTb, CHJIAa TPEHUS, CUJa YIPYrOCTH, CHJIa TKECTH,
YCKOpeHHe CBOOOAHOrO MaJEeHUs, BEC TeJla, UMIIYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHM4YeCKas paboTa M MOIIHOCTh, MOTCHIIMAJIbHAS YHEPTUS
Teja, TMOJHITOrO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKATOM TPYKHUHBI, KUHETUYECKAas HHEpPrus, IOJHAas MEXaHH4YecKas
SHEPrus, MEPHOJ U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OMUCAHWU TMPABWIBHO TPAKTOBATh (PUIUUYECKUIA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS U EIUHUIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHs SHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHUS,
OPUHUUIT CYNEPHO3ULUHU CUJI, NMPUHIMUI OTHOCUTENbHOCTU [ 'anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHHUSI CBETA, 3aKOHbI COXPAHEHUsS 3apsAIOBOIO U MacCOBOIO
yuced TMpU SAJIEPHBIX pEaKlUMsX, IOpH HSTOM JaBaThb CJIOBECHYIO
GbOpMyNnHpOBKY 3aKOHA M  3alMCHIBATh €r0  MaTEeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATHh (PpU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CHUTyallMUd  NPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—
3 JOrM4ecKuX MIaroB C ONOpOM Ha 2-3 W3y4YEHHBIX CBOMCTBA
buznuecKuX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemarh pacdy€THbIC 3amadd (omMparmuecs Ha cuctemMy wu3 2-3
yYpaBHEHU), UCIHOJNb3YyS 3aKOHbl W  (OPMYIbI, CBSI3BIBAIOIINE
¢uznueckre BETWYMHBI: HA OCHOBE aHAlW3a YyCIOBUSA 3aJadyd
3alUChIBATh  KPATKOE  YCIOBHUE, BBISIBIATh HEAOCTAIOUIUE WU
M30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMbIE
JUIS pelleHusl, MPOBOJUTH PACUYEThl U OLEHUBATh PEATUCTUYHOCTD
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOIOB, UCIONB3YSl OMHCAHUE MCCIETOBAHUS, BBIICTAThH
poBepsieMOe TMPEATOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MPOBENICHUS WCCIICIOBAHUS, JENaTh BBIBOABI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUI 1 OTIBITOB;

POBOAUTL OMBITHI TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOpPOro 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh NEpUoAa KOJeOaHU MPYKHHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, MNPSIMOJUHEHHOE pacnpoCTpaHEHUE
CBETa, pasjoXeHHe OeJIoro cBeTra B CIHEKTP, HW3YYCHHE CBOWCTB
N300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeAMETa B
coOuparomieii TuH3e, HaOM0JeHNE CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB
U3TY4YCHHSI): CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3 W30BITOYHOTO
Habopa 00OpyHOBaHUs, OMHUCHIBATH XOJ OMbBITA M €ro Pe3yJbTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

NPOBOAUTL TMPU HEOOXOJWMOCTH CEpUI0 TPSAMBIX H3MEpPEHUH,
OTpesieNsisi CpeAHee 3HAYCHHE W3MEpSIeMON BeIMYnHbBI ((POKyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBIOOP cIocoba
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEIOBAaHNE 3aBUCUMOCTEH (DU3MUECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTD ITyTH OT BPEMEHHU
NP PaBHOYCKOPEHHOM JABI)KCHHU 0€3 Ha4aJIbHOW CKOpPOCTH, MepHoja
KoJIe0aHU MATEMATUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHMs CBETa OT yIJia MaJeHus U yIJa MpeIoMIIEHUsl OT yria
najieHus): TUTAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYEHHONW 3aBUCHMOCTH
(du3nuecKkux BEIWYUH B BUJE TaOIUIl U TpadUKOB, A€IaTh BBHIBOABI IO
pe3ysbTaTaM UCCIIeIOBAHUS;

POBOAUTH KOCBEHHBbIC H3MEpPEHUs (PU3MUYECKUX BEIUYUH (CpEemaHss
CKOPOCTH ¥ YCKOPEHHE Tellda INPH DAaBHOYCKOPCHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPUIIUCHT
TPEHHsI CKOJBKEHHs, MEXaHn4eckass paboTra U MOIIHOCTb, YacTOTa U
nepuoj; KojaeOaHWil MaTeMaTHYECKOTO U MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa CcOOMparolel JIMH3bI, pPaauOAKTUBHBIN (POH):
TUTAHUPOBATH U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ W3MEPEHHUS, CleAysd MPEUIOKEHHON  HMHCTPYKIIUH,
BBIUMCTISATh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH IOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHNN;

coOmoaTh TpaBWiIa TEXHUKM Oe30macHOCTH mpu  pabore ¢
1ab60paTOpHBIM 00OPYIOBAHHUEM;

pa3nu4aTh OCHOBHBIE MPU3HAKU HW3YYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHaibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIIUIBI JIEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmMUCaHUs (B TOM YHCIE:
CIUJOMETpP, NATYUKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTUYECKHUE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETpP, Kamepa BuiabcoHa), WCHONB3yS 3HAHHUS O



CBOMCTBaxX (U3MUECKUX SBICHUHA M HeoOXoaumble (U3MUECKUE

3aKOHOMEPHOCTH;
WCIIONB30BaTh CXEMbBl M  CXEMAaTHYHbIE PUCYHKH  HW3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTENBHBIX pudopoB u

TEXHOJOTUYECKUX TIPOIECCOB TPH PEHICHUU YUeOHO-TIPAKTHICCKUX
3aJ1ay, ONTUYCCKUE CXEMBI JJIsi TIOCTPOCHUS M300PaKEHUHM B TUIOCKOM
3epKajie U coouparomei TuH3e;

NPUBOJIUTH TMpPUMEpPhl  (HaXOAWTh HWH(MOpPMAIMIO O MpUMepax)
NPAKTHYECKOTO HMCIIOIh30BaHUS (DU3UICCKUX 3HAHWKN B MOBCEIHEBHOMN
KU3HM JJ1s oOecrieueHrs 0e30MacHOCTH MpU 00pallleHuH ¢ Mpudopamu
U TEXHUYCCKUMH yCTPOMCTBAMH, COXPAHCHHUS 3I0POBbSI U COOTIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;
OCYIICCTBIISITh MOUCK HWHMOpPMAIMU (U3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, caMOCTOATENbHO (GOpMYNIHpYys TOWUCKOBBIA  3aIpoc,
HaXOAUTh  TYTH  ONPEIACICHUS  JIOCTOBEPHOCTH  TOJyYCHHOMU
uHPOpMAIMK HA OCHOBE HMMCIONIMXCS 3HAHWUK W JOTIOJHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUNl  HAYYHO-
NOMYJISAPHYIO JIUTEPATYpPy (HHU3UYECKOTO COJICPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb npuUéMaMu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIIMA U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

co31aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHHS HA OCHOBE
UHPOPMAINHN W3 HECKOJBKUX MUCTOYHHKOB (PH3UYECKOTO COJEpIKaHUS,
yOJIMYHO IPECTABIATH pe3yIbTaThI POCKTHOU 17001
MCCIIeZIOBATEIILCKON JIEATEIBHOCTH, MIPH 3TOM IPAMOTHO HCIOJIB30BATh
W3yYeHHBI TOHATUHHBIA ammapaT H3ydaeMoro paszzienia (H3UKH u
COIIPOBOX/IaTh BBICTYIICHUE MpE3eHTaleld ¢ Y4ETOM OCOOCHHOCTEH
ayJIUTOPHUH CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
1/ | ¥ TeM NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa

1.1 dusuka - Hayka 0 IpUpPoJie 2 bubmorexa HOK
) YK PHPOZ https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6))
HBHHCCKHIE BEMHHILL 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAaYYHBIN 5 1 bubnuoreka [IOK
' METO/I IO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBEIEHUS 0 CTPOEHUM BelleCTBA
bu6mmoreka [IOK

2.1 C
TpocHHE BetiecTsa 1 https://m.edsoo.ru/7f416194

JBmxenue u

2.2 B3auMOJENCTBUE YaCcTU 2 1 Eubmorexa ITOK
' A H https://m.edso0.ru/7f416194
BEILIECTBA
ArperaTHbpie COCTOSHHS bubmmorexa [JOK
2.3 2
BEIIlECTBA https://m.edsoo0.ru/7f416194
HWtoro mo pazaeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE 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

bubnuoreka [IOK

3.1 M
CXAHITHCCKOC JBIDKEIHC 3 https://m.edsoo0.ru/7f416194
3.9 Wuepuus, macca, 4 bubnuorexa [JOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
1. BRIRT il 14 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21

Pasznea 4. /laBienue TBEPABIX TeJ,

JKHUIKOCTEH U ra3oB

Hasnenue. [lepenaya

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeJIaMH, JKUIKOCTSIMH U https://m.edsoo.ru/7f416194
rasamu
bu6moreka [IOK
4.2
JlaBIICHHE KHIKOCTH 5 https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOC(EpHOE AaBIeHIe 6 https://m.edsoo.ru/7f416194
JleiicTBuE KUAKOCTH U T'a3za
4.4 Ha MOTPpyKEHHOE B HUX 7 bubmorexa [IOK
' Py https://m.edso0.ru/7f416194
TEIO0
Utoro no pazneny 21

Pazgea S. Pabora m MOIIHOCTB. JHeprus

bubnmoreka [JOK
5.1 P
roota HouHocT? > https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubnmoreka LIOK

https://m.edso0.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

bubnuoreka [IOK

5.3 MexaHuueckasi SJHEepTHUs 4 1
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME



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

8 KUIIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MATHUTHbBIE SIBJICHUS
DJIEKTPUYECKHE 3aPSAJIbI.
2.1 3apshKeHHBIE Tela U UX 7 1 bubamorera LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeiiCTBIE
IlocTosHHBIH bubmuorexa [JOK
2.2 . 20 1 7 :
AIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M e
ATHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 K

JIACC

HauMeHoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznen 1. Mexanuueckue iBJIEeHUS
Mexanndeckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmorexa LOK
' a https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 BzaunmoneiictBue Ten
a 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aK0HEI COXpaHE
KOHDL COXpaHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHU4eCKHE BOJIHBI. 8 1 3 bubnuorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 15
Paznea 3. DyieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE
b K
31 Hoste 1 6 ) nommoreka 11O

QJICKTPOMAIrHUTHBIC

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

BOJIHbI

Wroro mo paznmeny 6
Paznen 4. CBeToBbIe SIBJIEHUSA
41 3aKOoHBI 6 bubnuotexa [JOK
' pacnpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
42 JIuH3BI 1 ONITHYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenne 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 5. KBanToBbI€ sIBJI€HUSA
Ucnyckanne n
5.1 TIOTJIOIIICHUE CBETA 4 Bubamorexa [JOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToOMHOTO 6 bubnuoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 |
ACPHEIC peaidind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. IloBTopurenbHo-00001a01IUIA MOAY/Ib

6.1

IToBTOpEeHnue n
00o61ieHne
coJiepyKaHus Kypca

bu6mmoreka [JOK
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

¢u3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
pupopl. Pusndeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
AIIEKTPUYECKUE,
MarHUTHBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

duszndeckne BEIMINHLI U
HUX U3MEPECHUEC

Ypok-uccienoBanue
"M3mepenue TeMneparypsl
MIPH MIOMOIIHU KHUJIKOCTHOTO
TEpMOMETpa U JaTyuKa
Temneparypsl"”

Kak ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKU
U3Y4aroT IPUPOLY.
EcrecTBeHHOHAY4YHBIN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

METO/I II03HAHMUSL.
Onwucanue GU3NIECKUX
SIBJICHUI C TIOMOIIIBIO
MoOJIeIIei

Ypok-uccienoBaHue
"[IpoBepka runoTEe3bl:
JAIBbHOCTD I10JIETA [IapUKa,
MYLIEHHOTO
TOPU30HTAIIBHO, TEM
0oJibIlIe, YeM OOJIBIIIE
BBICOTA MMycKa"

Crpoenue BeniecTna.
OnbITHI, 10Ka3bIBAIOLIUE
TMCKPETHOE CTPOEHUE
BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a

JBrykeHre 4yacTHil
BeIllECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrienoBanue
«OMnpITEI 10 HAOTIOAEHUIO
TEIUIOBOTO PAaCIIHPECHUS
rasoBy

10

ArperaTHHe COCTOSAHUA
BCIICCTBA

11

BzauMocBs3b MCIKAY
CBOMCTBaMH BEIIIECTB B
Pa3HbIX arp€raTHbIX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHHUI
BO/IBI

MexaHnyeckoe JIBMKEHHUE.

bu6morteka [IOK

12 PaBHOMEpHOE 1
p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHHE

13 CkopocTts. Eqununbt bubnuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu u BpemeHun bubnuoreka [IOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH HHEPITUU.

15 BzaumopeiicTBre TE Kak bubnuorexa [JOK
MpUYUHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBFDKCHHUSI TEIT
[ImoTHOCTH BemecTBa.

bu6mmoreka [IOK
16 Pacuer macchl 1 00bema
https://m.edsoo.ru/ff0a0fee
TeJa MO €ro TUIOTHOCTH
JlaGopaTopHas pabota

17 «OmnpezgeneHue MIOTHOCTH
TBEPIIOTO TEIa»

18 Pemenne 3aga4 mo teme bubmuoreka [JOK
"[TnoTHOCTE BeliecTBa" https://m.edsoo.ru/ff0al23c

19 Cuna xak xapakTepucTUKa

B3aUMOJICHCTBUS TEI. Cuna



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
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

JIaboparopHas paboTa
«M3ydeHne 3aBUCUMOCTH

20 pactsoxerus (aedopmariim)
MPYXUHBI OT
MIPUIIOKEHHON CUIIBD»

21 SBnenne Tarorenus. Cuma
TSDKECTH
CBsi3b MEXy CHIION

29 TSKECTH U MacCoM Tena. bu6moreka [IOK
Bec Tena. Pentenue 3amau https://m.edsoo.ru/ff0al778
o teme "Cuma Tsoxectn"

Cuiia TSDKECTH Ha OpYrUx
23 TJIaHeTax CDI/I3I/Iqecl:<}II/IFe bubmorexa [IOK
' https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TIJIAHET

24 N3mepenue cu. bubnuoreka [JOK
Hunamometp https://m.edsoo.ru/ff0al8cc

bub6 e OK

25 Bec tena. HeBecomocTh nommorexa L

https://m.edsoo.ru/ff0a1778
CrnosxeHue AByX cui,

26 HaMpaBJIEHHBIX MO OJTHOM bubnuoreka [JOK
MPSMOH. https://m.edsoo.ru/ff0ala70
PaBHoelicTByOIIAsA CUIT

97 Pemenue 3agau no reme
"PaBHogeiicTByrOMmas cuin"

28 TpeHune ckosbxeHus U bubnuorexa [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue nokos. Tpenue B
IIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c

29

JIaboparopHas pabota
«M3yueHune 3aBUCHUMOCTH
CHUJIBI TPEHUS CKOJIBKCHHS
OT CUJIbI AABJICHUS U
Xapakrepa
COTPUKACAIOLIUXCSA
ITOBEPXHOCTEN»

bu6moteka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agau Ha
onpeeeHue
PaBHOJEHCTBYIOIIEH CHJITBI

31

Pemrenue 3agay mo reMam:
«Bec Tenay, «I'paduyeckoe
M300pakKeHUE CHIDY,
«Cunpy,
«PaBHOACHCTBYIOIIAS CHID»

bu6moreka [IOK
https://m.edsoo.ru/ff0alde0

32

KounTpossnas pabora no
TeMaM: «MexaHnueckoe
nBUKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe
M300paxKeHue CU,
«Cunb»

33

JNasnenune. CriocoObl
YMEHBIIICHUS U
YBEITMUCHUS JTABJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiienue rasza.
3aBUCHUMOCTE JABICHUS

bu6mmoreka [{OK

34
rasa or oonéma, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenaua naBneHus
35 TBEPJBIMU TEJIAMH, bubnuoreka [IOK
KUAKOCTSIMM U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHUE B KUJIKOCTU U
36 ilaze BI)ISBaHHOJCI brbmorexa [OK
. https://m.edso0.ru/ff0a2718
JCHCTBHEM CHIIBI TSDKECTH
Pemenue 3amad mo reme
37 «/laBneHue B )KUIKOCTH H brbmorexa [TOK
A https://m.edsoo.ru/ff0a2826
raze. 3akoH [lackamns»
bu6moreka [IOK
38 Coo006
CODIATOTIHMECH COCY R https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
39 r i rpe
FAPARIIIHCCHILE Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuineBoit
YKUJIKOCTHBIM HacoC
Atmocdepa 3emin.
[IpuuuHbI cylecTBOBaHUS
41 BO3IYIITHOM 000JI0YKH bubnuorexa [IOK

3eMiu. 3aBUCUMOCTD
aTMOc(epHOTO aBICHHS
OT BBICOTHI HaJl yPOBHEM

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

MOpst

42 Bec Bo3znyxa. bubnuotexa [JOK
ATMmocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdepHoro

43 naBiieHus. OTbIT bubnmorexa LOK

’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTD

44 aTMOc(hepHOTO TaBJICHUS bubnuotexa [JOK
OT BBICOTBI HAJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpS
Bapomerp-anepon.

45 ATiqocq)ep Hoep aBJICHUE Ha brbmorexa [TOK

P A https://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BBICOTAX

46 Pemrenue 3agay mo reme "

AtMmocdepHoe naieHue"
JleiicTBUE KUAKOCTH U T'a3za
47 Ha 0T €HHOE B HUX bubmorexa HOK
pyx https://m.edsoo.ru/ff0a3276
Teno. ApxuMeaoBa CuiIa
JlaGopaTopHas pabota
«Ompenenenue
48 BLIT:JHfI/IBan el CUJIBI bubmorexa LIOK
N Ifl ’ https://m.edsoo.ru/ff0a33fc
JefcTBYyIOIEH Ha TeJo,
MOTPYKEHHOE B KUIKOCTH)
JlaboparopHas padora 1o
PaTopHat p bubmuoreka [JOK
49 TeMme «lccieqoBanue

3aBUCHUMOCTH B€Ca TCJla B

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

BOJIE OT 00BEMa
MOTPYKEHHOU B KUJKOCTh
YaCTH TEIA»

50

IlnaBanue Texn

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKU U
OTpeieNIeHue €€
rpy30n0aAbEMHOCTH"

52

Pemenne 3agay mo TeMam:
«IInaBanue cynos.
BosznyxomiaBanue»,
«/laBneHnue TBEpABIX TEN,
JKUIKOCTEN U ra3oBy

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTpossnas pabora no
TeMe «/laBieHue TBepAbIX
TeJ, JKUIKOCTEH U
razoB»/Bcepoccutickas
MpoBepoYHasi padoTa mpu
MIPOBEJICHUH C
HCII0JIb30BaHUEM
KOMIIbIOTEpa

54

Mexanndeckas paborta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomtHocTts. EquHuiis:

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

MOIIIHOCTH

https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBaHue
"Pacuér MOIIHOCTH,
pa3BUBAEMOM IIPU NOABEME
1o JiecTHHIle"

57

[IpocThie MEXaHU3MBI.
Poruar. PaBHoBecue cui Ha
ppryare

58

Pbruaru B TexHuKe, OBITY H
npupoe. JlabopatopHas
pabora «MccnenoBanue
YCIOBUM paBHOBECHS
phIyara»

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3amay mo reme
«Y COBUS paBHOBECHS
phIyara»

bu6moreka [IOK
https://m.edsoo.ru/ff0a48a6

60

KoaddumumenT nosesnoro
NeMCTBUS MeXaHU3Ma.
JlaGopaTopHas pabota
«3mepenue KII/]
HAKJIOHHOM TUIOCKOCTH»

0.5

61

Pemrenne 3ama4 1mo Teme
"Pabota, momHOCTB, KIT/T"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckasi SHEpTHsl.
Kunetnueckas u
MOTEHIMAIbHAs SHEPTUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI
MEXaHU4YECKON JHEPrUun

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110
TeMe "OKCIepUMEHTaIbHOE
OIIpEIEIICHUE N3MEHEHUS
KMHETUYECKOUN U
MTOTEHINAJIbHON YHEPrUn
IIPY CKaTbIBAHUU TeJIa MO
HAKJIOHHOM TI0OCKOCTH"

65

KounTposshas pabora no
Teme «PaboTa 1 MOIITHOCTE.
Oueprus»/Beepoccuiickas
MpoBepoYHas padboTa mpu
MPOBEJCHUHU HA OyMaKHOM
HOCHTEJIe

66

PesepBubriit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHn4eckoe
nBIxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. Pabora ¢
TEKCTAMH I10 TEME
"JlaBieHue TBEPIBIX TEJI,
JKAUIKOCTEN U ra3oB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PezepHblit ypok. Pabora ¢
TeKcTaMmH 1o Teme "PaboTa.
Mo1HOCTB. DHEprus"



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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8 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
1 KUHETUYECKOW TEOPUH U 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5256
WX OTIBITHBIE
TTOITBEPIK ICHUSI
9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monaenu TBEPAOTO,
bu6moreka [IOK
3 YKUJIKOTO U Ta3000pa3HOTo 1
. https://m.edsoo.ru/ff0a540e
COCTOSIHUII BelllecTBa
OObsicHEHUE CBOMCTB
TBEPAOTO, )KUAKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannuueckue u 1 bubnuoreka [JOK
amMopgHbIE Tena https://m.edsoo.ru/ff0a5800
5 CMmaunBaHue u ! bu6mmoreka [JOK
KalUuJUIAPHOCTb. https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

IToBepxHOCTHOE
HaTAXKCHHUC

TennoBoe pacmmpenue u

bu6mmoreka [IOK

;
cKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b

3 TEeMIIEPaTypPhI CO
CKOPOCTBHIO TEIMJIOBOTO
JIBVKCHUS YaCTHI]

BryTpennss sHeprus.
9 CHZ?:)6I)I I/ISMCHSHI/ISI bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTrUuun
bu6moreka [IOK
10 B erionepeaa
HARL TETonEpelatn https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHus
"IIpakTrueckoe

1 HCIIOJIb30BaHNE TEILIOBBIX bubnuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"

12 KoanuecTBo TEMIOTHI. bubmuoreka [JOK
Y aenpHas TeI0€MKOCTh https://m.edsoo0.ru/ff0a6976
YpaBHEHHUE TEIIJIOBOTO

bubmuoreka [JOK
13 Oamanca. TermmooOMeH u
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
14 JIaGoparopHas paboTa bubnuorexa [IOK

"HccmeqoBaHue SIBICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TETI000MEHa pu
CMELIMBAHUM XOJIOJHOU U
ropsiueit Bop1"

Pacuet xomuuecTBa
TEIJIOTHI, HE0OXO0JUMOTO

15 JUISl HATPEBAHUS TEa U
BBIJICIIIEMOTO MM TIPU
OXJIAXKICHUH
Jlaboparopnas padborta
16 "On Ie) GHZHI/Ie . eIBLHOM bubmorera [IOK
pedt A " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
OHeprus TOILINBA.
17 VnenpHas TemoTa brbmorexa [TOK
8 https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBnenue u
OTBEP/ICBaHHUE
18 KPUCTAIUIMYECKHUX TEN bubmorera [JOK
P ’ https://m.edsoo.ru/ff0a71d2
VenbHasg TEIUIOTa
IJIABJICHUS
JlaboparopHnas padbota
19 "On Ie) eJ‘IIe)HI/Ie . eJIbHOM bubmotera [JOK
ped e " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIbAa
20 [TapooOpazoBanue u bubnuoreka [JOK
koHzeHcauud. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y genpnas bu6mmoreka [JOK

TCIIJIOTA napoo6pa30BaHI/151

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

1 KOHJICHCAIIUH.
3aBUCHUMOCTH
TEeMIEePaTypbl KUTICHUS OT
aTMOC(EepHOTO TaBICHHS

22

Brnaxnocts Bo3ayxa.
JlabopaTtopHnast pabota
"Onpenenenue
OTHOCHUTEIbHOM
BJI&YKHOCTH BO3yxa"

bu6morteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agad Ha
OTIpEEIEHUE BIIAKHOCTH
BO3/yXa

24

[TpuHtHIBl PabOTHI
TEIUJIOBBIX BUTATEINEH.
[TapoBas TypOuHa.
JBurarenb BHYTPEHHETO
CrOpaHus

25

KIIJI TemoBoro
neuratens. TermoBbie
JIBUTATEIH U 3aIIUTa
OKpYy>Karomei cpeipl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpPaHCHUA U
IpEBpalICHUA DHCPIUA B
TCIJIOBLIX IMpOoLHEccax

27

[Toaroroska k
KOHTPOJILHON paboTe 1o

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

teme "TerIoBbIe SIBJICHUS.

N3meHeHne arperaTHbix
COCTOSIHUI BemlecTBa"

28

KonTposbHas padora no

TeMme "TeruioBbie ABICHMUS.

N3meHeHne arperaTHbIx
COCTOSIHUI BemiecTBa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus tei. [[Ba
poJia SIEKTPUIECKUX
3apsioB

30

Ypok-uccienoBanue
"DnexTpuszanus Ten
WHAYKIMEN U TIPU
CONPUKOCHOBEHUH"

31

BsaumonelictBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIEKTPUUYECKOE TOJIe.
HanpsixkenHocthb
AIIEKTPUYECKOTO TOJISL.
[TpunHnun cynepno3unuu
AIIEKTPUYECKHUX MOJIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocwutenu snexrpuueckux
3apsA70B. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma

34

[IpoBogHuKH 1

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JURJIEKTPUKHU. 3aKOH
COXpaHEHUs
AJIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
MIPUMEHEHHUE CBOMCTB
AIEKTPUYECKUX 3aps/I0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUYECKUM TOK,
YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
HcTounuku
ANEKTPUIECKOTO TOKA

bu6moteka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBHS IEKTPUYECKOTO
TOKa

bu6moreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBaHue
"JleiicTBUE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOJTHUKHU U
JUAIEKTPUKHU"

39

DJIEKTPUYECKUI TOK B
MeTaiax, KUAKOCTAX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKTpuYecKas LeMb U e¢
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabota "M3mepeHnue u
PETYINPOBaHUE CUIIBI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

ToKa"

42

DNeKTpuYecKoe
HanpsbkeHue. BonsTmerp.
JIaboparopHas paboTa
"N3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHune
MPOBOJIHUKA. Y IEBHOE
COTIPOTHBIICHHE BEIECTBA

bu6moteka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COTIPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIUHBI,
IJIOLIAIN MOTIEPEYHOTO
ceyeHus U Marepuaia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUI y4acTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 pe3ncTop,
OT COTMPOTHUBJICHUS
pE3UCTOpa U HATIPSIKEHUS
Ha pe3ucrope”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOE COCTUHECHUS
HpOBOZIHI/IKOB

48

JIaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUN
IIPH MOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopos"

bu6moteka [IOK
https://m.edsoo.ru/ff0aaas8

49

JlabopaTtopHnast pabota
"IIpoBepka npaBuna st
CHUJIBI TOKA TIPU
napajyuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agau Ha
npuMeHeHne 3akona Oma
VIS Pa3IMYHOTO
COEIMHEHUS POBOIHHUKOB

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

o1

PabOoTta 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOITHOCTH
ANEKTPUYECKOTO TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

QHGKTpI/ILIeCKI/Ie OCIu 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

noTpeduTenu
JNEKTPUYECKOMN SHEPIUU B
obrTy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka k
KOHTpPOJIbHON padoTe 1o
TeMme "DIeKTpUUIECKUe
3apsbl. 3apsyKEHHbIE Tella
Y UX B3aUMOJICUCTBUS.
ITocTossHHBII
AIEKTPUYECKUN TOK"

bu6moteka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTpossHas pabora no
Teme "DIEeKTpUIECKUe
3apsbl. 3apsyKCHHBIE Tena
U UX B3aUMOJCUCTBHSI.
[TocTosiHHBIM
AIEKTPUUECKUI
ToK"/Bcepoccuiickas
IIpoBepoUHasi paboTa mpu
MIPOBEJICHUH C
HCII0JIb30BaHUEM
KOMIIbIOTEpa

bu6moreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTosiHHEIE MarHuThbl, UX
B3aMMOJICHCTBHE

57

Ypok-uccnenoBaHue
"N3yuenue nomnei
MMOCTOSTHHBIX MarHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE 1HoJe.
MaruuTtHoOe 1oJie 3eMIId U
€ro 3HaueHHue I KU3HU
Ha 3eMiie

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmnsiT Dpcrena.
MarnuTHO€ nose
ANEKTPUYECKOTO TOKA
MarsuTHO€ 1noJie KaTyIlK|
C TOKOM

bu6morteka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpumeneHne
ANIEKTPOMArHUTOB B
texHuke. JlaboparopHas
pabota "U3yuenue
NEUCTBUSI MAarHUTHOTO
T0JISI Ha TIPOBOJIHUK C
TOKOM"

0.5

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

61

DNeKTpOoABUTATEIh
MOCTOSIHHOTO TOKA.
Hcnonws3oBanue
AIIEKTPOIBUraTENeH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TpaHCHOpTeE.
JlaGopaTopHas pabota
"KonctpyupoBanue u
u3yueHue paboTbl
UIEKTPOABUTATENS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apanes. 3akoH



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3JEKTPOMArHUTHOMN
nHaykuuu. [Ipasuio
Jlenna

63

DneKTporeHepaTop.
CrniocoObI moryyeHus
ANEKTPUYECKON SHEPIUU.
DNEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHHUKAX SHCPIruu

64

IToaroroBka k
KOHTpPOJIbHON padoTe 1o
TeMe "DIIeKTpUYECKHE U
MarHuTHbBIC SIBJICHUS"

65

KonTtponsHas padota no
Teme "DIEeKTPUIECKUE U
MarHuTHbIE
sBieHus"/Beepoccuiickas
IpoBepoyHasi padoTa mpu
MIPOBEJICHUU Ha OyMaKHOM
HOCHTeIe

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

66

PesepBHrlit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"TemnoBsie siBICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PezepHblit ypok. Pabora c
TEKCTaMH I10 TeEME
"ITocTOsIHHBIH
IEKTPUYECKUM TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepBHblit ypok. Pabora ¢

68 TEKCTAMH II0 TEME 1
"MaruuTtHble sBiaeHusd"
OBILIEE KOJIMYECTBO
68 14.5

YACOB I10 ITPOTPAMME




9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTEIHLHOCTD 1 bubmmorexa LOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JIBIKCHHUSI

3 PaBrOMEpHOE 1 bubnuoreka [JOK
NPAMOJIMHEHHOE JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHnoe

4 MPSMOJIMHENHOE IBUKEHUE. 1
CpenHsisi ¥ MTHOBEHHas
CKOPOCTb
[Ipsimonunelinoe

5 ABHOYCKOPEHHOE 1 Bubamorexa [JOK
P YOKop https://m.edsoo.ru/ff0ad8d4
JNBUKEHHE. Y CKOpEHUE
CKOpOCTh MPSAMOJMHEHUHOTO

5 PaBHOYCKOPEHHOTO 1
nekeHus. ['paduk
CKOPOCTH

7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK

"OnpeneneHne yCKOpEeHUs

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

TeJa MpU PaBHOYCKOPEHHOM
OBUXXCHHUH 110 HaKJIOHHOfI
IUTOCKOCTH"

CB00OOHOE TTaICHHE TEIL.

8
OmnpiTel [Nanmest
PaBHOMEpHOE NBHXKEHHE TTO
okpyxxHocTH. [lepuon n
9 qafi’:fra oOpa GI-II)I/IH " brbmorexa [OK
. patl ' https://m.edsoo.ru/ff0ael76
JIuneliHas u yriaosas
CKOPOCTH
10 LlenTpocTpemMuTensHOE
YCKOpEHHe
1 [TepBriit 3akoH HproTOHA. bubnuoreka [IOK
Bexkrop cubr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHonelicTBYIOIIAs cHia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuoreka [JOK
Cyniepno3uuus Cui https://m.edsoo.ru/ff0ae982
Pemenue 3amay Ha
14 MIPUMCHEHHE 3aKOHOB bubmorexa [TOK
P https://m.edsoo.ru/ff0aeb6c
Hprorona
15 Cuna ynpyroctu. 3akoH bubnunoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3agau no reme
«Cuna ynpyroctu»
17 JIaGoparopHas paboTa bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

«OrnpeneneHune KecTKOCTU

https://m.edsoo.ru/ff0aee28

IPYKUHBDY
bu6mmoreka [{OK
18 Cua Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme bu6moreka [IOK
«Cwuna TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTtopHnast pabota
20 "Onpenenenue bubnuoreka [JOK
ko3¢ dumeHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKeHUs"
Pemenue 3amayd mo reme BuGmiorexa [IOK
21 "3axonst Heiotoma. Cita https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna Tpenus"”
Cuna TAXKeCTH U 3aKOH
99 BCEMUPHOTO TATOTCHUSI. bubnuoreka [IOK
VYckopenue cBOOOHOTO https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koH(bepeHus
" JIBMKEHUE TEJI BOKPYT
23 IPaBUTAIMOHHOTO IICHTPA
(Conneunas cucrema).
lanaktuxn"
Pemenue 3amay no Teme
24 "Cua TSKECTH U 3aKOH Bubmmorexa LIOK
" https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
25 IlepBas kocmuueckas bubnuorexa [IOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

ckopocTb. HeBecoMocTh u
Meperpy3Ku

https://m.edsoo.ru/ff0af33c

26

PaBHOBECHE MaTepuaIbHO
TOYKHU. AOCOITIOTHO TBEPIOE
teno. PaBHoBecHue TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CUIIBI.
LenTp TsKECTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCHE MaTepuaibHO
TOYKH. AOCOJIFOTHO TBEPIOE
teno. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CUJIBI.
LenTp TsxecTn

28

Pemrenue 3amay mo reme
"MomeHnT cuibl. LlenTp
TsDKecTH"

bu6moreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4ecKkoe IBUKECHUE.
BsaumonetictBue Tea"

bu6moreka [IOK
https://m.edsoo.ru/ff0b0408

30

KontponpHas padoTa no
TeMe "MexaHuueckoe
nBIDKeHNe. B3anmoaeiicteue

TCI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tena. UMmymnse

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

CWJIBL. 3aKOH COXpaHEHUS
AMIYyJbCa. YOPYroe u
HEYIIPYroe B3auMOJACHCTBUE

32

Pewmrenue 3anau o reme
"3aK0oH cOXpaHEHUs
uMmIyisca'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢c

33

VYpok-koHpepeHus
"PeakTHBHOE IBUKEHHE B
MIPUPOJIE U TEXHUKE"

34

Mexanudeckast paborta u
MOIITHOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaboTa cumbl TSHKECTH, CHITBI
YOPYTOCTH U CHJIbI TPEHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTtopHnast pabota
«OmnpeneneHue pabOTHI
CHJIBI TPEHUS TIPU
PaBHOMEPHOM JIBH>KCHUH
TeJa 1o TOPU30HTATLHON
TTOBEPXHOCTI)

37

CBs13b HEpruu v paboTHI.
[ToTeHnmanpHas YHEPrUs

38

Kunernueckas sHeprus.
Teopema o kuHEeTHYECKOU
SHEPTruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3aKkoH COXpaHCHUA SHEPTUU
B MCXaHHUKC



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

JIaboparopHas pabota

40 «3yuenne 3akoHa bubmorexa HOK
. https://m.edsoo.ru/ffOb12fe
COXPAHEHUS SHEPTUI
41 KomnebaTenbHOE IBMIKCHUE U bubmuoreka [JOK
€ro XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxarolue KojeOaHusl.
42 By ieHHBIE KOJIEOaHUS bubmorexa LOK
YK ) https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MaremaTudecKuii u
MPYKUHHBIA MassTHUKA
Ypok-uccienoBanue
m «3aBUCHUMOCTH TIeproaa bubnuorexa [JOK
KoJIeOaHMI OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a
45 [IpeBpatienue sHepruu npu
MEXaHHYECKUX KOJICOaHHSIX
JlaGopaTopHas pabota
46 «OmnpegeneHue 4acToThl U bubnuoreka [JOK
nepuoja KoJiebaHuu https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlaGopaTopHas pabota
«IIpoBepka HE3aBUCUMOCTH
47 Iepuoia KojieOaHui rpy3a bubmorera [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
ITOJIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»
48 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

CBoMHCTBa MEXaHUYECKUX
BOJIH. [IpononbHbIE N
MOTICPEYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

49

VYpox-koHpepeHuus
"MexaHn4ecKHe BOJIHBI B
TBEPAOM TeIIE.
CelicMuuecKkue BOJHBI"

50

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3ByKa

51

Ypok-uccienoBanue
"HaOnrogenne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pomMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUI
pe30HaHC

53

Ypok-koHbepeHus
"VapTpa3Byk u HHGPa3BYK B
MPpUPOAC U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJBLHOM
paboTte no Teme "3aKOHbI
coxpaHeHUs. MexaHMYeCKue
KojeOaHus U BOIHEI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas pabora no
TeMe "3aKOHbI COXPAHEHHS.
MexaHuueckue KojaeOaHus U
BOJIHBI"



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56

DNEeKTPOMarHuTHOE MOJIE.
BHGKTpOMaFHI/ITHI)IC BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CaolicTBa
AJIEKTPOMATrHUTHBIX BOJIH

58

Ypoxk-koudepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
ANIEKTPOMATrHUTHBIX BOJIH
IUTSI COTOBOM CBSI3H"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienoBanue
"N3ydyeHue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
MTOMOII[EI0 MOOMJIBHOTO
tenedona"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemrenue 3agau Ha
OTIpeIeJICHUE YaCTOThI U
JUTHHBI AJICKTPOMAarHUTHOM
BOJIHEI

61

DneKTpOMarHuTHas
npupojaa cBera. CKOpocTh
cBeta. BonmHoBbIE cBOICTBA
cBeTa

bu6moreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
IIpssmMonmHenHOE
pacnpoCTpaHEHHUE CBETA.
3armenust ConHua u JIyHsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

63

3aKOoH OTpaXEHHUS CBETA.
3epkana. Pemenne 3a1a4u Ha
IIPUMEHEHNE 3aKOHA
OTpPaKCHHS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienue cBera. 3aKkoH
MPEJIOMIICHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TostHOE BHYTpEHHEE
OTPa)KEHUE CBETA.
Hcmons30BaHue MOTHOTO
BHYTPEHHETO OTPaXXEHU B
ONTHYECKUX CBETOBOIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlabopaTopHnas pabota
"UccneqoBanue
3aBUCHMOCTH YTJia
MIPEIOMIIEHHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuie "Bo3ayx-creksio""

67

Ypok-koHbepeHIus

"M cnoap30BaHNE OJTHOIO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI,
OINITHKOBOJIOKOHHAS CBS3b"

68

JImuzel. OnTHyeckas cuia
JIMH3bI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b3f2c

69

ITocTtpoenue nzobpakeHuii B
JMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

JIaboparopHas paboTa
"Onpenenenne GOKYCHOTO
pacCTOSIHUA U ONITUYECKOM
CWJIBI coOMparomeit JIMH3b1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

71

VYpox-koHpepeHuus
"OnTuyeckue JUH30BEBIE
npuoopsr"”

bu6moreka [IOK
https://m.edsoo.ru/ff0cOa7e

72

I'ma3 kak onTHdeckas
cucrema. 3peHue

bu6moreka [IOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHpepeHus
"JledexTrl 3penus. Kak
COXpaHUTh 3peHue"”

74

Paznoxenue Genoro ceeta B
criektp. OnbiTel HeroTOHA.
CrokeHne CeKTpaIbHbIX
uBeToB. [{ucnepcus ceera

bu6moreka [IOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGopaTopHas pabota
"ONBITHI IO PA3JI0KEHUIO
0€eoro cBeTa B CHEKTpP U
BOCIIPUSATHUIO LIBETA
MIPEeIMETOB MPHU UX
HaOII0ICHUH Yepe3
1BETOBBIC (DUIBTPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0e2a

76

YPOoK-IIpaKTUKYM
"BoJIHOBEIE CBOMICTBA CBETA:
aucrepcusi, THTephepeHIus



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

u qudpakus”

OmnpiTel Pesepdopna u

bu6mmoreka [IOK

77
IJIaHEeTapHas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens
aroma bopa
Hcenyckanue v normioueHne
bu6moreka [IOK
79 cBeTa aroMoM. KBaHTEL.
. https://m.edsoo.ru/ff0c144c
JInnenyaTble CIIEKTPBI
YPpOK-TIpaKTHK
80 "I—II)a6JHop eHHUe }cmr:eKT OB Bubamorexa [JOK
! " P https://m.edsoo.ru/ff0c1550
HCITYCKaHUS
81 PannoakTuBHOCTH 1 €€ BHIBI brbmorexa [OK
A A https://m.edsoo.ru/ff0c1672
82 CrpoeHue aToMHOTO siapa. bubnuoreka [IOK
Hyxknonnas Mmonens https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHEIC bubnuorexa [JOK
npespaiieHus. Mzoronsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo reme:
84 "PanmnoakTuBHBIC Bubamorexa [JOK
8 " https://m.edsoo.ru/ff0c1b4a
MpeBpaICHUs
85 [lepuon nomypacnana
Ypok-koHbepeHus
86 "PagnoakTUBHBIC U3TYyYCHHUS bu6mmoreka [JOK
B IIPUPOJIE, MEIULIUHE, https://m.edsoo.ru/ff0c2126
TeXHUKE"
87 Snepnsle peakuyy. 3aKOHbBI bubnuorexa [IOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

COXpPAaHCHUA 3apAa0BOTO U
MaCCOBOI'O YHUCEII

https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX
sinep. CBsi3b Macchl U
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenne 3amag mo Teme
" nepuble peakuun”

90

Peaknuu cuHTe3a u neneHus
snep. cTouHnku sHEprun
CoJHna u 3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeHus

" nepHas sHEpreTHKa.
JelicTBuA paTnOaKTUBHBIX
W3JIy4YECHHUI Ha KUBbBIC
OpraHu3mbl"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DNeKTpOMAarHUTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJHBL.
KBanTtoBbIe siBieHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTpossnas pabora o
TeMme "DIIEKTPOMarHUTHOE
noJje. DIEeKTPOMAarHUTHBIE
BOJIHBL. KBaHTOBBIE
siBieHUs"

94

IToBTOpenue, oboOIIeHNE.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

JIabopatopHbie pabOTHI IO
Kypcy "Bzaumoneiicteue

Ter"

https://m.edsoo.ru/ff0c245a

[ToBTOpEHue, 06001IEHNE.

95 Pemrenne pacyeTHsIxX U bubnuorexa [JOK
KAa4eCTBEHHBIX 3314 110 https://m.edsoo.ru/ff0c2572
teme "TernsoBbie mporecch”

[ToBTOpEHue, 060061IEeHNE.
Pemrenne pacueTHsIx U Bu6 OK
nonmoTexa

96 KayeCTBEHHBIX 3a/1a4 10 a

ete "KTTJL Termio https://m.edsoo.ru/ff0c2a22
TeM TEIJIOBBIX
nBurareiaen"
[ToBTOpEeHME, 060OIIECHNE.
Pemenue pacueTHbIX 1 i OK
nbnmoTexa
97 Ka4eCTBEHHBIX 3a7a4 110 1
e "KTTJL https://m.edsoo.ru/ff0c2b30
TeM
3JIEKTPOYCTaHOBOK"
[ToBTOpEHME, 0OOOIIECHNE. BuG OK
nonmoTexa

98 JlaGopaTopHbie pabOTHI 11O 1

" SR https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbI€ SIBJICHUS
[ToBTOpEHME, 000OIICHNE.

99 Pabora ¢ Tekctamu 110 TEME bubmuoreka [JOK
"3aKOHBI COXpaHEHUs B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

100 IToBTOpEeHue, oboOIIeHNE. bubnuoreka [IOK

Pabora ¢ TexcTamu 1o Teme

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

"Konebanus u BOJIHBL"

101

[ToBTOpEHue, 06001IEHNE.
Pabora ¢ TexcTamu 1o TemMe
"CBeTOBBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEeHue, 060061IEeHNE.
PaboTa ¢ TekcTaMu 1o TeMe
"KBanToBas u siepHas
¢uzuxa"

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

102

27



https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






