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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEero o00pa3zoBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 000, c¢ yuérom QeaepanbHOil paboyeil mporpaMMbl BOCHHUTAHHUS U
Konuenuuu mnpenogaBanust yueObHoro npeamera «®dusnkay, a TakxKe C y4eTOM
HCIIOJIb30BaHUSI COBPEMEHHOTO O0OpYNOBAHMSI LEHTPA E€CTECTBEHHO-HAYYHOU W
TEXHOJOTUYECKON HanpaBieHHOCTU «Touka pocmay.

Ha ©0aze nuentpa '"Touka pocma' obGecnieunBaeTcs peaau3aius
oOpa3oBaTelIbHBIX  MPOTPAaMM  E€CTECTBEHHOHAyYHOM U  TEXHOJOTMYECKOU
HANpaBJIICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBMM C  TpeOOBaHUAMHU
3aKOHOJATeNbcTBA B cdepe 00pa3oBaHHsT W € YYETOM PEKOMEHJalUM
denepanpHOro orneparopa ydebHoro mpeamera "dusuka'". PabGouas mporpamma
MO3BOJIIET HMHTETPUPOBATH peaqu3yeMble 3/IeChb TMOAXOAblI, CTPYKTYpy H
CoJIep)KaHMe TIpU oOpraHusanuu ydeOHoro mnpenmera "dwuszuka" 7-9 xmacc.
Hcnonb3oBanue obopynoBanus 1eHTpa ''Touka pocma" T103BOJSIET CO31aTh

yCIIOBUS:
* IS pacIIMpeHus CoAepKaHus MIKOJIBHOIO0 00pa3oBaHus Mo (PUBUKE,;

* N TIOBBIIICHHUA  TO3HABATENIbHOW  AaKTHMBHOCTH  OOYyYalOIIUXCS B
€CTECTBEHHOHAY4YHOI 001acTH;

* IS pa3BUTHUS JIMYHOCTH HIKOJBHUKOB B Ipollecce oO0ydeHUs (U3MKU, €Tro
crocoOHocTel, (OopMUPOBaHMS M YAOBIETBOPEHHUS COIMAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEHH;

e nus paboThl C OJApEHHBIMH IIKOJBHUKAMH, OPTraHU3alMM HX Pa3BUTHS B
Pa3TUYHBIX 001acTsIX 00pa30BaTENbHON, TBOPUYECKOMN JACSATEIBHOCTH.

[Tpumenss nudpoBbie 1a00paTOPUN HA YpOKax (GU3HKH, YIAIIUECS CMOTYT

BBITIOJTHUTH MHOXKECTBO JTAO0OPATOPHBIX PabOT U IKCIIEPUMEHTOB TIO MIPOTrpamMme

«Duzukar.

Copnepxanue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYArOIIMXCS W OPTaHU3aIUI0 HU3yYCHUS
¢u3NKu Ha NESITeIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe YUUTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpenMera B peanusanuu tpedoBanmii ®I'OC OO0 x
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM pe3yJbTaTaM O0yUYeHUs, a TAKXKE
MEKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUS.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeaesieHue y4eOHOro Marepuaa
1o rojaM o0yudeHwus (Mo Kjaccam), MpejuiaraeT NpUMEPHYI0 MOCIIEI0BATEIbHOCTh
M3YUYCHHUSI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.



[Iporpamma mo ¢Qusuke pazpaboTaHa C IENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIM YYUTEIIO B CO3JJaHUM paboydeil mporpaMMsbl 10 y4eOHOMY IIPEAMETY.

dusnka ABISIETCS CHUCTEMOOOPA3YIOIMMM IS  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (DU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB
W SBJIICHHM, HM3y4aeMbIX XUMHUEH, Ouosoruei, actpoHomued u GU3NYECKOU
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHO-HAy4YHYH) KapTHHY MHpa,
MpeaocTaBisieT Haubojee sCHble 00pa3lbl MPUMEHEHUs HAay4dHOro MeETojAa
MO3HAHUS, TO €CTh CIIOCO0a MOJTyUYeHHs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OO0pa3oBaHUS B CTPYKTYype OOIIETro
o0pa3oBaHUsl COCTOMT B (DOPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH H
MHTEpECca K HayKe y 00yJaronuxcsi.

N3yuenne Qusukn Ha 06a30BOM YypOBHE TMpeIoiaraet OBJaJCHUE
CIEAYIOIMNUMHU KOMIIETEHTHOCTSMH, XapaKTePU3YIOIIUMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SBJICHUS;

e OIICHUBAThH U MMOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e WHTEPNPETUPOBATH  JIAaHHBIE W UCIIOJB30BaTh  HAy4YHBIE
JTIOKa3aTebCTBA JIJIs TTOJTYUYEHHUS BBIBOJIOB.

Lenn wu3yueHuss ¢GU3MKK HA YpOBHE OCHOBHOrO 001Iero oOpa3oBaHMs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHoOro mnpeamera «®Pusuka» B
oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®enepanuu, peaan3yronmx
OCHOBHBIE  00111€00pa30BaTeNbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW pelIeHueM
Komnerun MunucrepctBa nipocenieHust Poccuiickoit @eneparuu (mpoToKoa ot 3
nexadps 2019 r. Ne [1K-48H).

Heau uzyyenus: pusuku:

e TMPUOOPETCHHUE HHTEpPECa M CTPEMIICHUS OOYYAIONIUXCS K HAyYHOMY
U3YUYEHUIO TPUPOJABI, PAa3BUTHE HUX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (PopMUpOBaHHE
UCCJIE0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBanue mpejcCTaBICHUI O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
podecCHOHaTBLHON JIeITCIPHOCTH, CBA3aHHON ¢ (DPM3MKOM, IMOATOTOBKA K
nanapHeleMy oOy4eHHUI0 B ’TOM HaIllpaBJICHUH.

JlocTikeHue 3TUX Iesiel mporpaMmbl MO (PU3MKE HA YpPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:



e IMpUOOpPETEHHE 3HAHMM O JUCKPETHOM CTPOEHHMU BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
ABJICHUSX;

e MpPUOOPETEHHE YMEHHUU ONMHCHIBATH U OOBACHATH (PU3UUECKUE SIBJICHUS C
UCIOJIb30BAaHUEM MOJYUYECHHbIX 3HAHUH;

e OCBOCHHE METOJNOB pELICHUSA IPOCTEUIIMX pacdy€THbIX 3axad ¢
UCIOJIb30BaHUEM bu3nUecKux MOJEIEeH, TBOPUYECKHX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

e pa3BHUTHE YMEHUN HaOJI0aTh MPUPOIHBIC SBJICHUS U BBINOJHATH OMBITHI,
nabopaTopHele  pabOTBl W OKCIEPUMEHTAJbHBIE HCCIEIOBaHMUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOEHHME MPUEMOB pabOThl ¢ MHPOpMalueld (HUIUUECKOTo COJEp KaHMS,
BKJIIOYass UH(MOPMAIMIO O COBPEMEHHBIX JTOCTHXKEHUSIX (PU3UKH, aHANU3 U
KPUTHYECKOE OLIEHUBaHUE HH(POPMAIINH;

e 3HAKOMCTBO CO c(pepamMu mpodecCHOHATBHOMN NeATeIbHOCTH, CBA3aHHBIMHU
¢ (u3MKON, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha
JTOCTHXKEHUAX (PU3HUECKON HAYKH.

Bocnumamensnotit nomenyuan npeomema « Duzuxa» peanuzyemcs uepes:

MaKCUMaJIbHOE UCIIOJIb30BaHUE BOCIIUTATEJIbHBIX BO3MOXKHOCTEM
collepKaHusl Y4YEOHBIX MpeaMeToB st (OPMHUPOBAHUS y OOydarouuxcs
POCCUHCKMX TpPaJAUIMOHHBIX JAYXOBHOHPABCTBEHHBIX M COLMOKYJIBTYPHBIX
LHEHHOCTEN,  POCCUKCKOTO  HCTOPUYECKOTO  CO3HAHMS  HAa  OCHOBE
UCTOPUYECKOTO TPOCBEIICHUS; TMOJ00P COOTBETCTBYIOIIETO COICPKAHUS
YPOKOB, 3a/IaHMi, BCIIOMOTATEIbHBIX MAaTE€pUAOB, MPOOJIEMHBIX CHUTYyaIi
TUISL OOCYXKICHU;

BKJIIOUCHHUE YYHUTENISIMH B pabouyue MporpaMMbl MO Y4YEOHBIM IMpeaMeTam,
KypcaM, MOJYJISIM LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS, UX YUET B
ONPEAECICHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHSATHI;

BKJIFOUCHUE YUUTEIIIMHU B pabouune MmporpaMMbl Y4eOHBIX MTPEAMETOB, KypCOB,
MOAyJeld  TEMAaTUKU B  COOTBETCTBUM €  KaJl€HAApPHBIM  IUIAHOM
BOCIIUTATENbHOU PaObOTHI;

BBIOOpD METOZ0B, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIHUTATEIHHOEC
BO3JICMCTBHME HA JIMYHOCTH B COOTBETCTBUU C BOCIHTATEIBHBIM HJICAIIOM,
HEJIbI0 M 3aJayaMHd BOCHUTAHUSI, IIEJEBBIMU OPUEHTUPAMU pE3YyJIbTATOB
BOCIIMTAHMS;  pealn3allil0  MPUOPUTETA  BOCHUTAHUS B y4eOHOM
NEATENbHOCTH;

MPUBJICYEHUE BHUMAHUS O0YUYarONIMXCS K EHHOCTHOMY aCHEeKTYy M3Yy4aeMbIX
Ha ypOKax NPEJAMETOB, SIBJICHUU U COOBITUH, MHUIMUPOBAHUE OOCYKIICHUIA,



BBICKA3bIBAHUI CBOCTO MHEHHUS, BRIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS
K U3y4aeMbIM COOBITHSM, SIBICHUSIM, JTUIIAM;

noOyxaeHrue oO0yyaromuxcsi CcoOJJaTh HOPMbI  MOBEIEHHS, IpaBuia
oOIeHnuss CcO  CBEPCTHUKAMHU W  [EJAaroTMYECKUMU  paOOTHHUKAMH,
COOTBETCTBYIOIIIHE YKIIay o011eo0pa3zoBaTenbHOM OpraHu3alluu,
YCTaHOBJICHUE U MOJAEPKKY J00pOKeIaTeIbHOU aTMOC]ephl;

OpraHW3allii0 HACTaBHUYECTBA MOTHBUPOBAHHBIX W  JPYAUPOBAHHBIX
oOydJarommuxcs HaJl HEYCICBAIOMIMMU OJHOKJIIACCHUKAMHU, B TOM YHCJE C
0COOBIMU  00pa30BaTEIbLHBIMU TMOTPEOHOCTSIMHU, JAIOMIETO OO0YYarOIIUMCS
COIMAJIEHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AMMHOU ITOMOIIIH;
YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUH MEXIy VYHTEIEM U €ro
YUYEHHKAMH, CIIOCOOCTBYIONIUX TIO3UTUBHOMY BOCIIPHUATHIO YYaIlMMHUCS
TpeOOBaHUI M TIPOCKO YUUTENIS, MPUBICUCHUIO NX BHUMAaHHS K 00CYyK1aeMOk
Ha ypoke WH(OpMaIMK, aKTUBU3AIUN X ITO3HABATCIIBHOMN JCATCIIBHOCTH;
NPUMCHCHHE Ha YPOKE HWHTEPAKTUBHBIX (OpM padOThI  ydaliuxcs:
UHTCIJICKTYAIbHBIX WIP, CTUMYJIHMPYIONIUX TI03HABATEIbHYI0 MOTHBAIIUIO
IIKOJIHUKOB;  JIMCKYCCHH, KOTOpbIE JalOT y4YalluMCs BO3MOXHOCTb
NPUOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOTO TUAJIOTA; TPYMIIOBON pabOThI
Wi paboThl B MapaxX, KOTOpPhIE Y4aT IIKOJIBHHKOB KOMAHIHOW paboTe u
B3aWMOJICCTBUIO C  JIPYTUMH  JICTBMH,  CIIOCOOCTBYET  Pa3BUTHIO
KPUTHYECKOTO MBIIICHUS;

BKJIIOUCHHE B YPOK HWTPOBBIX IPOIECAYpP, KOTOPHIE MOMOTAIOT IMOAIEPKAThH
MOTHBAIIAIO JETe K IMOJNYYCHUIO 3HAHWW, HAJIAKWBAHHIO ITO3UTUBHBIX
MEKIUIHOCTHBIX ~ OTHOIIEHWH B  KIacce, IIOMOTAalT  YCTAHOBJICHHIO
T00poXKenaTeIbHON aTMOCc(hephl BO BpeMs ypOKa;

WHUIIMUPOBAHUE W TOMJEPXKKY  HCCICIOBATCILCKOH  JESITeTbHOCTH
oOydJarommuxcs, IUIAHUPOBAHWE W  BBHINIOJHEHWE WHIWBUIYAIBHBIX U
TPYNIOBBIX MPOEKTOB BOCIHTATENBHOW  HAMpPAaBICHHOCTH, YTO JacCT
IIKOJIBHUKAM BO3MOXKHOCTb MPHOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECKON MpoOJIEeMbl, HABBIK TEHEPUPOBAHHS U  OPOPMIICHUS
COOCTBEHHBIX HJICH, HAaBBIK YBAKUTEIBHOTO OTHOIICHUS K UYXKHUM HICIM,
opopMieHHBIM B paboTax APYrHuX HCCIENOBaTENeH, HABBIK ITyOJIUIHOTO
BBICTYIUJICHUS TI€pe]] ayIUTOPUCH, apTYMEHTHUPOBAHUS M OTCTAWBAaHUS CBOCH
TOYKH 3PCHUS

CIEIUATBHO pa3paboTaHHBIC 3aHATUS - YPOKHU, 3aHIATHS-IKCKYPCHH, KOTOPHIE
pacmmpsroT 00pa30BaTEbHOE MPOCTPAHCTBO TIPEAMETA, BOCIUTHIBAIOT
JTH000BB K TIPEKPACHOMY, K IPUPOJIE, K POTHOMY CETTy;



®  UHTEpPAaKTUBHBIA QopMar 3aHATUH B My3ee, KOTOPbId CIOCOOCTBYET
3¢ (peKTUBHOMY 3aKpEIUIEHUIO TEM ypOKa.

Ha uzyuenue ¢usuxu (6azosvlil yposenb) HA YPOBHE OCHOBHO20 00Uie20
oopaszosanus omeooumcs 238 uacos: 6 7 knacce — 68 uacos (2 uaca 6 nedeinro), 8 8
Knacce — 68 uacos (2 waca 6 nedenio), 8 9 kiacce — 102 uaca (3 uaca 6 Heoeno).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeNlb JeslaeT BbIOOp MpOBEICHUS
7abopaTOpHBIX PA0OT M OMBITOB C YYETOM HUHAMBUIAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CrUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa €IuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHBI AeeHUs Kbl U3MEPUTEIHLHOTO TTprbdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Teia. B3auMocBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SBnenve wHepuuu. 3aKOH HHepuuH. B3zaumopeicTBue Ten Kak MNpUYUHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3aumMojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3aMepenne cuiibl C TOMOIIBIO JUHAMOMETpa. SIBICHHE TATOTEHUS U CUja
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE MOKOos. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MalluHbl. 3aBUCUMOCTb JaBICHHUS >KUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nyuiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0BEMa MOTPYKEHHOM YacCTH

S A T o

TEJa U MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUs TeN: IJIABAHME WM MOTPY>KEHUE Tel B 3aBUCHUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM B

~

YKUAJIKOCTb YaCTH Tela.

2. OmpeneneHue  BBITAIIKMBAIOMIEH  CWIIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmomiHOCTb. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.

4. N3ydeHue 3aKOHA COXPAaHEHMS] MEXAaHUYECKON JHEPIUH.

8 KUIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIIeCTBa.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOXKEHUUA MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paciupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKCHUS
gactull. BrHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KomnuecTBo TeruoTel. YaenbHas TETUIOEMKOCTh BelecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwe. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpaTypbl KHIIEHHS OT arMochepHOTo
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEILIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue naBjieHUs BO3yXa B OaIOHE HITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMs] BHYTPEHHEH DSHEPruyd Tella B pe3ysbTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METATHISCKUM ITUIUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsaoB. BzaumopeinctBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0OB U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEepHO3UIMU dEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcToyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHue MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHbIe ~ MarHuThl.  B3aumojaelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIIeKTPOABUTATENIL MOCTOSSHHOTO TOKa. MCronb3oBaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOUYHHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIeKTpOCTaTUYECKAsT UHTYKITUA.
3aKOH COXpaHECHUS PIICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKHr NOCTOSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3MepeHune 25IeKTpUYeCKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TOJISL HA IIPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, MUIOWAAU MONEPEYHOr O
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

HccnenoBanne AeUCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CHWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANpPABJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nB>keHue. HepaBHOMepHOE NpsiMOJIMHETHOE nBMKeHUE. CpeaHsisi 1 MTHOBEHHAasI
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMOJiMHEWHOe jBkeHne. CBoOogHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HbtoroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecHe marepuanbHOW TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSKECTH, YIOPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue Mpu3HaKkoB PaBHOYCKOPEHHOTO ABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl T€jla W JCUCTBYIOIIEH HAa HEro
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UuMMyJibca Mpu adCOIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJIbHEHINEro pPaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.
11. 3yyeHue 3aKOoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: IEPUO/I,
4acToTa, aMIUIATya. MaremaTuuecKuii U NpyKUHHBIAM MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxaromme  kosneOaHus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
nomnepeyHble BOJHBL. JIJIMHa BOJHBI U CKOPOCTh €€ pacnpoCTpaHEeHHs.
MexaHndeckue BOJHBI B TBEPIOM Telle, CECMUUECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MojJ JOEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U MTONEPEYHBIX BOJH (HA MOJAEIH).
HaGmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue dYacTOThl M Tepuoja KoyieOaHWii MaTeMaTUYecKOTO
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MasTHHUKA.
2. Ompezenenne 4aCcTOTHI U Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TEPHOJIa KOJI€OaHUN MPY>KHHHOTO MasITHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. 3Mepenue yckopeHusi CBOOOAHOrO MaJCHHUS.
Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama »nexkTtpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBI€ SABJICHHS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. Vcnmonap30BaHWE TIOTHOTO BHYTPEHHETO OTpaKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBerta B cnekrp. Omnwitel HpioToHa. Criokenwue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyuyeHune n300pakeHUI C MOMOIIBIO COOUPAIOIEH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
snapa. Hykmonnas wmopenp atomHoro snapa. M3otombl.  PaanoaxkTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eWMCTBUS pagMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydeHus NpUpOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy 10 Gu3nKe s 00ydJaronimxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHOIMNIHANBHO AEATEIBHOCTHBIM XapaKTep AAHHOIO pas3felia peaanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbI UCCIIEAOBAHUS (DU3NUYECKUX SBICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX

pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B

YacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

e TMPOSIBJICHUE MHTEpEeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMU
(bu3MUeCcKON HAyKU;

e IIEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUMCKUX YUEHBIX--(PU3UKOB,;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

e TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTHKCHHUI
buzuky;

e OCO3HAaHHWE BAXKHOCTU MOPAITbHO--3TUYECKUX MPUHIUIOB B JACSATEIBHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

e BOCIPUSITHE ACTETHMUECKUX KauecTB (PU3MyYecKod Hayku: €€ TapMOHMYHOTO
MOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

e OCO3HAaHUWE IIEHHOCTH (PU3NYECKOW HayKHM KaK MOIIHOTO HMHCTPYMEHTa
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYPBI;

e pa3BUTHE HAy4YHOW JIOOO3HATEIBLHOCTH, HWHTEpPeca K HCCIeI0BATEIhCKON
NeSITebHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

e OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUJIOBBIM O0OpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

e copMUPOBAHHOCTH HaBbIKA pe(IICKCUH, TPU3HAHUE CBOETO TpaBa Ha ONIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

e AKTHBHOE Yy4YacTHE B pPEUICHWHU NPAKTHUYECKUX 3a7ady (B paMKaxXx CEMbH,

o0pa3oBaTebHON  OpraHuM3alMu, ToOpoJia, Kpas) TEXHOJIOTHYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e HMHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO MPOQeCcCuii, CBI3aHHBIX C (DU3UKOI;

7) 3KOJIOTHYeCKOTr0 BOCIIUTAHMS

e OpHUEHTAlMsl Ha MpUMEHEHHWE (U3MYECKUX 3HAHUM IS pEIIeHUs 3a7ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

e OCO3HaHUE TIJI00ALHOIO XapakTepa JKOJOTUYECKUX MpoOJeM U MyTed Hux
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJOBHUAAM CONMAJIBLHOM W NPHPOAHOM
cpebl:

e TOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBHITIOJHEHUU UCCIEAOBAHUM U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e TIOBBIICGHHE YPOBHS CBOEM  KOMIIETEHTHOCTH Yepe3  MPaAKTUUYECKYIO
NESTEIbHOCTD;

e TOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4HuCJe (POPMYIUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e OCO3HaHUE JAEPUIUTOB COOCTBEHHBIX 3HAHUNA W KOMIETEHTHOCTEW B 00JacCTH
[1)76370 478

e IUJIAHUPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

e CTpEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e OIIEHKAa CBOMX JICUCTBUM C YYETOM BIMAHUA HA OKPYXKAIOIIYIO CpENY,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBHS,
KOMMYHUKATHBHBIC  yYHHBEpCAJIbHBIE  Yy4eOHBIC  JCUCTBHUS, PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue 1eicTBUS:
e  BBIABJIATH U XapaKTEPHU30BaATh CYIIICCTBECHHBIC MPU3HAKU 0OBEKTOB (SBJICHHM );
e YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KiIacCU(PUKAIMK, OCHOBAHMS JJIs
00001IeHNS U CPABHEHUS;



BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pPacCMAaTPUBAEMBIX (haKTax,
TaHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATH TPUUMHHO--CIICJICTBEHHBIC CBS3M MPH H3YYCHHH (PU3HMUECKHUX
SBJICHUI M TPOIIECCOB, JENaTh BBIBOJABI C MCIOJIB30BAHUEM JACIYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOYCHH, BBIJBUTATh THUIOTE3Bl O B3aUMOCBS3AX
bU3UYECKUX BEIUYNH;

CaMOCTOATENIBHO BBIOMpATh CHOCOO pelieHus y4eOHOM (u3MuecKoil 3amauu
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pPEIICHUS, BRIOOP Hanbosee moaXoasIIero
C Y4€TOM CaMOCTOSITETIFHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJIICHHOMY IUJIAHY OINBIT, HECJIOXHbIN
bu3UYEeCKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCClie0BaHue (PU3NYECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(GOPMAIINIO, TTOTYYEHHYIO B
X0J1€ UCCIICJIOBAHUS WJIU DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (popMynHpoBaTh OO0OOIIEHHUS] W BBIBOJBI IO pe3yibTaTaM
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIIEIOBAHNUS;

IIPOTHO3UPOBATH BO3MOXKHOE JIalIbHEHIIIee pa3BUTHE (HU3UIECKUX MPOIIECCOB, a
Tak)K€ BBIJBUTATh MPEANOIOKEHUs 00 WX Pa3BUTHUU B HOBBIX YCJIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSATh Pa3IUYHbIC METOJbI, HHCTPYMEHTHI W 3ampoChl TPU IOWUCKE |
orOope WHpOpPMAIIMK WM JaHHBIX C YYETOM TMPEIIOKEHHOW Y4eOHOM
buzndeckoi 3a1aun;

aHAIIM3UPOBATh, CUCTEMATH3MPOBaTh M HWHTEPIPETHPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITEILHO ~ BHIOMpaTh  ONTUMAIBHYI  (OpMy  IpEICTaBICHHS
uHGOPMAIY U WUTIOCTPUPOBATH PEIIacMble 3aJ1adyd HECIOXHBIMU CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 X KOMOUHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPcAJIbHbIE YUeOHbIe 1eificTBUS:

B X07Ie OOCYXKJIeHUsI y4eOHOTO MaTepuala, pe3yabTaToB JIa0OpaTOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOMl TEMBbl H
BBICKA3bIBaTh HWJICH, HAICJICHHBIC HA pEIICHWE 3a7a4d W MOJJCpKAHUE
OJ1arokenaTeTbHOCTH OOIIEHNS;

COTIOCTAaBJISITh CBOM CYXKIICHUS C CYXKICHHSIMHU JPYTMX YYaCTHUKOB JHAJIOTA,
OoOHapyKHUBATh PA3INUUE U CXOJACTBO MMO3UIIH;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJTUYHO TPEJCTABIATh PE3YIbTAThl BBIMOJHEHHOTO (DH3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHUMATh M UCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIUBHUAYaJTIbHOU
paboThI pU PEIIEHUH KOHKPETHON (PU3NUECKOI MpOOIIeMBbI;

NPUHUMATh LEJIM COBMECTHOM JIEATEIBbHOCTH, OPTaHU30BbIBATh IEHUCTBUS I10 €€
JTOCTHXKEHUIO: pacrpeiesaTh pOiau, OOCYXIaTh MPOLECCHl W PE3YIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTOJICH;

BBITIOJIHSITh CBOIO 4acTh pabOThI, JOCTUTasi KAYECTBEHHOrO pe3yJjibTara o
CBOEMY HAMPABJICHUIO U KOOPIAUHUPYS CBOM ACHUCTBUSI C IPYTUMH YIeHAMU
KOMAaH/JIbI;

OIICHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOMIUNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHUMO/ICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyaIUsiX, TPEOYIOMUX s
peteHns GU3NIECKUX 3HAHUMH;

OPUECHTHPOBAThCA B  PA3JIWYHBIX  MOJAXOJAaX  MPUHATUS  pElIeHU
(VHIMBUAyaJIbHOE, TPUHITHE pEIICHUs B TPYIIe, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEJILHO COCTaBJISATh AJITOPUTM pelleHus (U3MYECKOW 3alayu Wid
IUIaHA UCCJEOBaHUS C YYETOM HUMEIOIIHUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;

JIeaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSACHATh  TPUYMHBI  JOCTHIKCHHUS (HEIOCTUXKEHHS)  pe3yJIbTaTOB
NeSTEIBHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJTHEHUS
(U3MUECKOro MCCIIEeIOBAHUSI WM MPOEKTA) HA OCHOBE HOBBIX OOCTOATEIHCTB,
W3MEHMBIIINXCS CUTYyaINi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATHh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0sl HA MECTO APYroro 4ejoBeKa B XOAE CIOopa WU JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;

NpU3HABaTh CBOE MPaBO HA OMIMOKY MPH pEHIeHUH (DU3UYECKUX 3a/1ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

HNPEAMETHBIE PE3YJIBTATBI

K xoHny o0yuenust B 7 kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIOJb30BaTh  MOHATUA: (PU3MYECKUE UM  XUMHYECKUE  SBJICHUS,
HaOJI0JIEHHE, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAUHUILI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUS BemiecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna, gedopmauus  (ympyras, — IUTacTHYEcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JABUKEHUE YACTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JAaBieHUs TBEPABIMU TeJIaMH, KUIKOCTIMH U
razamM, arMocdepHoe JaBlieHWe, IUIaBaHWe TeJ, NpeBpalleHus
MEXaHUYECKOW DHEPTrHH) MO OMUCAHUI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh TMPOSIBICHUE W3YYCHHBIX  (PUBMYECKUX  SIBJICHUU B
OKpYXKalolieM MHpe, B TOM 4Hcie (U3UYECKHE SBICHUS B MPHUPOJIC:
IpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOM
npUpoJIe, JACHUCTBHE CHJIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOT0 JaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHE PbHIO, pblYaru B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PUBNYECKUX SBJICHUN;
ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BeIUMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, cuila TPEHWs, HAaBieHue (TBEpAOro Tena, S>KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHUYeCcKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi M TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIIBHO
TPAKTOBaTh  (PU3WYECKUM  CMBICI  HUCIHOJB3YEMBIX  BEIWYHH, UX
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCIIONIb3YSl TIPaBUJIa CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMme/a, MPaBUIIO paBHOBECHUsl pbluara (0J0kKa),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYEeCKOH
SHEPTrUW, TPHU OTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;



OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMil MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATH IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWMCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 JEWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBs3bIBatolIMe (U3NUECKUE BEIWYUHBI: HAa OCHOBE aHalu3a
yCJIOBUS 3aJlaud 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUYECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (DU3NUECKON BEITUUNHBI;

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPHPETHPOBATH
MOJIYYEHHBIH pe3yJbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeaTh
BBIBO/IBI 110 €70 PE3yJbTaTaM;

IMPOBOJIUTh OMBITHI TI0 HAOMIOACHUIO (UBUYECKUX SBJICHUN WU
buznIecKux CBOICTB TEJl: bopMyIHpoOBaThH pOBEpPsAEMbIC
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pyI0BaHNUA,
3aMMChIBATh X0/ ONBbITA U (DOPMYITUPOBATH BHIBOIBI;

BBINIOJIHATh MpSMbIE M3MEPEHHUS PACCTOSHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUS MNPUOOPOB C YYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C HCHOJB30BAaHUEM MPSAMBIX HU3MEPEHHUM (3aBUCUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILETOCsA Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUJIIBI
YIPYTOCTH OT YJIMHEHUS MPYKUHBI, BHITAIKUBAIONIECH CHUIBI OT 00bEMa
MOTPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), y4acCTBOBATh B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIEOBAaHUSA, COOUPATh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC
NPEJIOKEHHBIX Ta0IUI] M TpaduKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
WCCJIEIOBAHUS;



MPOBOJUTh KOCBEHHBIE HW3MEpEHUs (HHU3UYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Tela, CHJIa TPEHUS CKOJIBKEHHUS,
JaBICHWE  BO3[yXa, BHITAIKUBAIOMIAasg CWJIA, JEHCTByromas  Ha
NOTPYXKEHHOE B JKHJIKOCTh TENO, KOA((UIMEHT MONe3HOTO JEHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYS TMPEIIOKEHHOW WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE NCKOMOMW BEITUYMHBL

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
0o0opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA U HETIOABUKHBIN 0JI0K, HAKJIOHHAS TTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMINBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOJIINITHAKKA, YCTPOWCTBO  BOJOIPOBOJA, THIPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHMSI
0 CBOMCTBaX (pU3HUYECKHX SBICHHA M HEOOXOJIMMBIC (DM3UYCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpHl  (HaXoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
NPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh OTOOpP HWCTOYHMKOB uWH(opmanuu B HWHTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJMYHO JeJaTh KPAaTKHE COOOIIECHUS O pe3yibTaTaxX MPOEKTOB
WK y4eOHBIX WCCIEJOBAaHUM, MPH OSTOM TPAMOTHO WCIIOJIB30BATh
U3YYCHHBI TIOHATHWHBIA ammapar Kypca (u3ukd, COMpPOBOXKIATH
BBICTYIIJICHUE TIPE3EHTAIUCH;



IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpenessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHWEM IIJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBbHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUA BEILIECTBA, KPUCTATINUECKUE U
aMmopdHbIe TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TABJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHI TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTAUIM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIIonepeaya (TETUIONIPOBOAHOCT, KOHBEKITHS, U3JIy4YeHue),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3aps/IOB, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHasE MHIYKIIHS)
0 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KalollleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B Mpupoje, wuziaydeHue CoJiHIa, 3amep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, dJICKTPUUYCCKHE
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, POJh MAarHUTHOTO IIOJS JUIS JKHU3HU Ha
3emJie, OJISIPHOE CUSIHUE, MIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKH) (PU3HUESCKUX
SIBJICHUM;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHUS, MUCIOJIB3YS
br3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHMUSCTBO
TEIUIOTHI, yJIeJbHAsI TEIUIOEMKOCTh BEIIECTBAa, YyJAEJIbHAS TEIUIOTa
IUIaBJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJeabHAs TEIIOoTa
CropaHdsl TOIUIMBA, KOA(QPUIMEHT TMOJIe3HOr0 JCHCTBHS TEIIOBOM
MalllMHbI, OTHOCUTEJbHAS BJIAXKHOCTH BO31yXa, JJICKTPUYECKUN 3apsl,
CWJIa TOKAa, 3JICKTPUYECKOE HANPSHKEHHE, COMPOTUBIICHHWE MNPOBOHUKA,



yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora HW  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3HYECKHUI CMBICI MCHOJB3YEMbIX BEIMYMH, OO03HAYEHUS U E€AUHUIIbI
(u3HUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHIUIT CYNEPIO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IIPpU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Onopod Ha 1—2 HW3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
($u3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YyCIOBHUs 3aJauyd 3allUChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEeoOXOUMbIE Mg €€ pelieHus, MPOBOAUTh pacdy€Thl U CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(Gu3MUeCKX METO/OB, HWCIIOJb3Yysl ONHUCAHHE WCCIEIOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEANOJIOKEHUE, OLECHUBATh IIPABWIBHOCTH MOPSAKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBICHUN WU
(¢u3nyecKux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTU IpoIiecca OCTHIBAHUS U
HarpeBaHMsl NPH M3IYyYEHHH OT LBETA M3Iydarolmed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAJIM3ALAs] MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO IIOJS Ha NPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJABMIraTeisl IOCTOSIHHOTO TOKa): (QOopMyIHpOBaTh



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/1yXa, CHJIbl TOKa, HAIPSHKEHUS C HCIOJIb30BAHUEM
aHAJOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJ]aHHON a0COIOTHON MOTPEIIHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONPOTUBIIEHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YJEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4Ye€pe3 NPOBOJHUK, OT HANpsSHKEHHWs Ha MPOBOJHHUKE,
VICCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUMU
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HMX ONUCaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU DSHEPIUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpHkl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIC
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHX
LEIEeH C MOCIEA0BATENbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJIO0BHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LETEH;
NPUBOAUTHL  MpUMEPbl  (HaXoAUTh HUHPOPMALMIO O  MOpUMEpPax)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM



KHU3HU 17151 oOecriedeHns 0e30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/0POBbS U COOIOACHUSA
HOPM KOJIOTUYECKOTO MOBEACHUS B OKpY KalolIei cpene;

OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAIHio, KOoTopas
SBIISICTCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
MCTIOJIh30BaTh MPH BHIMOJHEHUH yUeOHBIX 3a/laHUi Hay4IHO--TIOMYJISPHYIO
auTepatypy  (u3mUeckoro coaepikaHWs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONEpKaHUsi, B TOM 4YHCIE IYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PAMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpU BBITIOJHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHMN (DU3MUECKHX
IPOIIECCOB paclpeieNsTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIINOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIH BKIIAJ B
NEeSTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MaTephalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
LHEHTpP TSAXKECTU TBEPIIOTrO Tella, pAaBHOBECUE, MEXAHUUYECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEAKTUBHOE JIBIXKCHHUE, KOyieOaTelbHOE IBMXKEHHE (3aTyXalollue U
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CIEKTp M CJIOXEHHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYHCIe (PU3NYECKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SIBJICHUS B TMPHUPOAC, OMOJIOTHMYECKOE JCHCTBHE BHIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJHMTH INMPAKTUYCCKYIO 3aJ1adyy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPABHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJHAS MEXaHUYeCKas JHEPruf,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUs W EAUHUIIBI (U3MYECKUX BEIWYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAaHEHWS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
P SIIEPHBIX PEAKIUAX, TPU STOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBsACHEHHME U3 2-3
JIOTUYECKUX LIAroB C OMOPOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (PUM3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucTteMy U3 2—-3
YPaBHEHHMIT ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3aJaud 3alKChIBATh KPAaTKOE
YCIIOBHE, BBISBISITH HEJOCTAIONIUE WU M30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl pEHICHHS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh MPH TOMOIIH
(¢u3MUeCcKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
NPOBEACHUS  WCCICAOBaHUsS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (DU3WYECKUX SBICHUU WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJbIX KOJEOaHUH, MPSAMOIIMHEHHOE pacIpoCTpaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JWH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  cOOMpaTh yYCTAaHOBKY U3 H30BITOYHOro Habopa
o0OpyZOBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pPe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOTUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMOoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOP cCMmoco0a HW3MEpPEHUs
(u3MepuTenbpHOro npudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCTIOJIb30BAaHUEM MPSAMBIX W3MEPEHHUH (3aBUCHUMOCTh MYTH OT BpPEMEHU
Opyd PaBHOYCKOPEHHOM JBMXKEHHHM ©O€3 HadaJbHOW CKOpPOCTH, MEpHOa
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpa)K€HHUsI CBETa OT yIJia MaJeHUs U yrjia MpeJoMIICHUs OT yria
NajieHus): IUIAHUPOBATh HCCIIEIOBaHHE, CaMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



bu3MYeCKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJbI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJBKCHHS, MEXaHMYeckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OnTHYECKass Ccuja coOuparonied JUH3bI, PAJAUOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CIICTYys MPEIIOKCHHON WHCTPYKIIUH, BBIYHCIIATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHas MOJICJIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SIJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH U3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU perieHuN y4yeOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTHL  TpUMEpHl  (HAXoauTh  WH(MOpMAIUMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHSI B OKPY KAIOIIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



UCII0JIB30BaTh NP BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszziena (U3UKA U CONPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 dusnyeckue BEITUINHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK
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bubmuoreka [JOK

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



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

8 KUIIACC

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



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

9 KUIIACC

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



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

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



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

7 KIIACC
Konuuecmeo uacos Dnekmponnuie
Hcnonvzoseanue
No uugpoevie
Tema ypoka Koumponsuvie | Ipakmuueckue | 000pyoosanus
n/n obpazosamenvHble
padomul pabomul yenmpa «Touka
pecypcol
pocmay
®u3nka — Hayka o npupoje. SABiaeHus npupoasl
DU3NYECKUE SBICHUS
dusndecKkre BeJIMYUHBI U X U3MEPEHUE
Ypok-uccnenoauue "Hzmepenue L
npponas
4 memnepamypuvl npu HOMOWU HCUOKOCHMHO2O 1 P
" naboparopust
mepmomempa u 0amuuKa memnepamypbol
5 Mertoibl HaydHOTO No3HaHus. OnucaHue bu6moreka [IOK
(bMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIposepka cunomeswi:
5 0abHOCMb NONEMA WLAPUKA, NYULEHHO20 1 [udposas
20PU3OHMATILHO, MeM Doabule, vem boavlLe nabopaTopus
eévicoma nycka"
7 Crpoenue BemecTBa. OMbITHI, JOKa3bIBAIOIINE bubnuoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a
bubmuoreka [JOK
8 JIBuKEeHHe YacTHIl BEIIECTBA
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue « Onvimuvl o HAOIOOEHUIO 1 [udposas
Menyio8020 paAcuUpeHus 2a3o8» naboparopus
10 ArperatHble COCTOSIHHS BEIIECTBA
1 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI. bubnunoreka [JOK
O606mmenue no pa3aeny «lleppoHavyanbHble https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHUA O CTPOCHHHU BCIICCTBA»

12 Mexanuueckoe aABuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
bub6mmoreka [{OK
13 Ckopoctb. EquHHIBI CKOpOCTH
p S p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMEHH JIBUKCHUS bubmmorera [JOK
yr p s https://m.edsoo.ru/ff0a0ae4
bubmmoreka [{OK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN
pit p P https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemecTBa. PacueT Maccel 1 00beMa bu6moreka [IOK
TeJa IO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JladopaTopHas padora «Onpedenenue Hudposast
NJIOMHOCMU MEEPO020 Mmeay» nmabopaTopust
18 Pemenue 3agau no teme "[1notHOCTH BenjecTa" Bubmmorexa [IOK
A n https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTUKaA B3aUMOICHCTBUS TEI.
Cuna ynpyroctu. 3akoH ['yka
JlabopaTopHas pabdora «/3ydeHue
paTop P & [udposas
20 3aBUCUMOCTH pacmsidicenusi (Oeghopmayuu)
. nabopaTopus
NPYHCUHBL OM NPUTOHCEHHOU CUNBLY
21 SBnenue TaroreHus. Cusa TSKECTU
CBs13b MEX1y CHIION TSYKECTU U Maccoil Tena.
22 Bec Tena. Pemenue 3amau o teme "Cuita bubmorexa HOK
. 8 https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TsKecTH Ha IpYyTUX IUIaHEeTax. bubnuoreka [IOK
du3nyecKne XapaKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502
b K
24 N3mepenue cuit. JlnHamomeTp nomorexa LO

https://m.edsoo.ru/ff0al8cc



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

bubmuoreka [JOK

25 Bec tema. Henecomocts https://m.edsoo.ru/ff0a1778

26 CrnoxeHue AByX CHJI, HalPaBJICHHBIX 110 OJTHOM bubnuorexa [JOK
npsMoM. PaBHOiEMCTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme "PaBHoaelicTByromas
cun"

28 Cuna tpeHus u e€ BUIbl. TpeHue B mpupoe 1 bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JladbopaTopHas pa6ora «3ydenue

29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIIbI Hudposast bu6moreka [IOK
JABJICHUS U XapaKTepa CONMPUKACAOIINXCS naboparopust https://m.edsoo.ru/ff0alcc8
ITOBEPXHOCTEN»

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemenne 3amag mo Temam: «Bec Temay,

31 «I"paduyeckoe nzodpakenue crny, «CHIIb, bubmorexa IOK

. https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT»
KonTpoabHasi padora mo remam:
32 «MexaHndyeckoe JBHKEHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0pakeHue cum, «CUibh»

33 JaBnenue. CriocoObl yMEHbIIICHUS U bubmuoreka [JOK
YBEJIMYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a OT bubmuoreka [JOK
00BEMa, TEMITEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPIABIMU TEIAMH, bu6mmoreka [JOK
JKUJIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBlieHME B )KMJIKOCTH U T'a3e, BBI3BAHHOE bubmuoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JNIEUCTBUEM CUJIbI TSHKECTU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBineHue B )KUIKOCTH bubmuoreka [JOK
u rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bub6mmoreka [{OK
38 Coo6
OODIIAIOIIHECA COCY B! https://m.edsoo.ru/ff0a2970
. bubnuoreka [JOK
39 r
FAPABTTITHCCICH Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiHEeBOM )KUIKOCTHBIN HACOC
41 ATMmocdepa 3eMu U IPUUYHHBI €€ bubnuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMochepHOe JTaBIcHHE https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdeproro naBneHus. OmpIT bubmuorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [IOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. ATMochepHOoe naBaeHUE Ha bubnuoreka [JOK
pPa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4d mo reme " AtmochepHoe
nasjeHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha OTPYKEHHOE B bubnunoreka [JOK
HHX TeJI0. ApXUMe0Ba CHla https://m.edsoo.ru/ff0a3276
JlabopaTopuasi pa6ora «Onpedenenue
parTop E’ P © [udposas bubnuorexa LIOK
48 8bIManKUBarowell Cuisl, oeticmayloueli Ha mejo,
nabopaTopus https://m.edsoo.ru/ff0a33fc
NO2PYHCEHHOE 8 HCUOKOCTDLY
JlabopaTopuas pa6ora «/ccredosanue
parop p i} Ludposas bu6mmorexa LIOK
49 3a6UCUMOCIU 8eca melld 8 800e om 00vbéMa
nabopaTopus https://m.edsoo.ru/ff0a3514

I’lOZpnyceHHOZZ 8 AHCUOKOCMb YaACmu menay
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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bubmuoreka [JOK

50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopunas padora "KoHct OBaHHUE
paTop p pyup [udbposas
ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOJAKU U 1
" N " nabopaTopus
omnpeneneHue e€ rpy30noab5EMHOCTH
Pemrenne 3agau mo remam: «IlnaBanue cymos.
52 BozayxomnaBanuey, «JlaBieHue TBe I[I)I})/( TEI bubmmorera [TOK
YEOI ’ P ’ https://m.edsoo.ru/ff0a3654
YKUJIKOCTEN U Ta30BY
53 KontponbHas padoTa o Teme «/laBienue
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
bu6moreka [IOK
54 Mexanuveckast pabora
P https://m.edso0.ru/ff0a3f82
bu6moreka [IOK
55 MomHocTh. ETUHUITEI MOTITHOCTH
- S B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuém mowHocmu, 1 [udposas
paszeusaemoli npu nodvéme no jecmuuye” nabopaTopus
57 [Ipocteie Mexanu3Mmbl. Peruar. PaBHOBecue cui
Ha pblyare
Prruaru B TexHuke, ObITY U IPUPO/IE.
Y 11 1IpHp [udposas bu6mmoreka [JOK
58 JladopaTopHas pab6ora «lccienoBanue 0.5
. nabopaTopus https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pbIyara
59 Pemenue 3a1au o teme «Y cIoBUs paBHOBECHS bubmuoreka [JOK
pbryara https://m.edsoo.ru/ff0a48a6
KoaddurumenT mose3noro AecTBUS MEXaHU3MA.
[udposas
60 JlabopaTopnas pa6ora «M3mepenune KII/] 0.5
o nabopaTopus
HaKJIOHHOH TIJIOCKOCTHY
61 Pemtenne 3amau mo treme "Padora, MOIITHOCTb, bu6mmoreka [JOK

KHﬂH

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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62 Mexannueckas 3Heprus. Kunernueckas u bubmuorexa [IOK
MIOTEHIAJIbHAS SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTUU Bubnuorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
64 "DKCepUMEHTAIbHOE OIIPEIEICHIE U3MEHEHUS 1 [udposas
KMHETUYECKON Y OTEHIIMAIBHON YHEPTUN ITPH naboparopust
CKaThIBaHUH TeJIa 10 HAKIIOHHOW MJIOCKOCTH"
65 KonTtpoabHnas padora no treme «Pabdora u
MOIIHOCTb. JHEPT U
66 PesepBHblit ypok. PaGora ¢ TekcTamu 1o Teme bubnuoreka [IOK
"MexaHndeckoe aBmKeHne" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnuoreka [IOK
"JlaBieHue TBEPABIX TeJ, JKUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PeseprubIit ypok. PaboTta ¢ TekcTramu o teme
"PaboTta. MomHuocTs. DHEprus"
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

Konuuecmeo uacoe Dnekmponnuvie
Hcnonvizoseanue
No uugpoevie
Tema ypoxa Koumponsnvie I[lpakmuueckue | 000pyoosanus
n/n oopazosamenvHble
padomul padomul uenmpa
pecypcul
«Touka pocmay»
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOI TEOPUHU U UX OIIBITHBIC bubmmorera [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYIT
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO bu6moreka [IOK
COCTOSIHHMI BEIIECTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BEIECTBA HA OCHOBE
MOJIO)KEHU I MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena bubmorexa IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuisipHOCTh. [loBepxHOCTHOE bubnuoreka [JOK
HaTsHKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe pacIMpeHne U CKATUE
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO
TEIIJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubmuoreka [JOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
10 Bunel Tenmonepenaun bubmnorexa [IOK
P https://m.edsoo.ru/ff0a6412
11 VYpox-koHpepenuus "lIpakmuueckoe 1 Lindposas bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

UCNOIb3068AHUE MENTIOBLIX CEOUCME BeUeCmE U nabopartopus https://m.edsoo.ru/ff0a65c0
Mamepuanos 6 yensx snepeocoepesicernus”
12 KonmuectBo TeIIOTHL. Y IeIbHASA TEINIOEMKOCTD bubmmorera [JOK
e https://m.edso0.ru/ff0a6976
13 VYpaBHeHue TemioBoro d6ananca. TeniaooomMeH u bubnuorexa [JOK
TEIJIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JladopaTopHas padora "Mccredosanue aenenus
. Ludposast bu6mmoreka [IOK
14 meniooomMena npu CMeumUBanuu Xoa100HouU u
3 ) naboparopust https://m.edsoo.ru/ff0a6a98
2opsuell 600bl
Pacuet koauyecTBa TEIIOTHI, HEOOXO0UMOTO IS
15 HarpeBaHusd TeJla U BBIACIISIEMOTO UM IIPU
OXJIAXKICHUH
16 JladopaTopHas pabdora "Onpedenenue yoenvbHotl [udpposas bubmuorexa [JOK
menjoemxocmu eeujecmea’ nmabopaTopus https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeIbHas TEIJI0Ta CTOPaHUS bubmorexa IOK
p A p https://m.edsoo.ru/ff0a7b5a
18 [naBnenue u 0TBEp/IeBaHNE KPUCTATUTMYECKHUX bubnuoreka [IOK
Tell. Y aelnbHas TeIUIOTa IUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JladopaTopHas padora "Onpedenenue yoenvbHotl [udpposas bubnunoreka [JOK
meniomol niaasieHus ivoa’ nmabopaTopus https://m.edsoo.ru/ff0a72fe
bubmuoreka [JOK
20 [Tapoo6pa3oBanue u koHAeHcaus. Mcnapenue
POOLP A H P https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas Temiota mnapooOpa3oBaHus U
21 KOHACHCALMH. 3aBUCHUMOCTh TEMIIEPATYPhI bubmotera [JOK
] patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlabopaTopnas pabora
" X P . P P [udpposas bubmuoreka [JOK
22 Onpedenenue omHOCUMENbHOU BNAHCHOCTIU
n1abopaTopust https://m.edsoo.ru/ff0a7628

8030yxa"



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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
https://m.edsoo.ru/ff0a7628

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKKHOCTU

23
BO3JlyXa
[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
24 [TapoBas TypOuHa. /[BUraTeis BHyTPECHHETO
CropaHus
o5 KII/ TermoBoro npurarens. TennoBele ABATATENN bubnuoreka [JOK
1 3aIlATa OKPYKAIOIIEH Cpe/ibl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs U MPEBPAIICHHS YHEPTHU B
TETJIOBBIX MPOIIeccax
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
27 "TennoBsie siBNeHUs. VI3MeHEHNE arperaTHbIX bubamorexa [IOK
. . P https://m.eds00.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
KonTtpoJubsHas padora o reme "Ternossie
. bu6moreka [IOK
28 sBJICHHS. VI3MEHEeHHe arperaTHbIX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 DnekTpuzaius Teil. J[Ba poaa 3JeKTpUYECKUX
3apsIoB
30 Ypok-uccnenoBanue "Inekmpuzayus men Ludposas
uUHOyKyuell u npu cCOnpuKOCHo8eHuu" n1abopaTtopust
31 B3anmoperictBue 3apsipKeHHBIX Tel. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojue. HampsskeHHOCTh
bubmuoreka [JOK
32 anekTpudeckoro nosis. [IpuHnun cynepno3unuu
5 https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJICH
33 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS bubnunoreka [JOK

QJICKTPUYICCKOTO 3apsaa

https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha IpUMEHEHNUE CBOMCTB bubmuorexa [IOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUM TOK, YCIIOBHS €T0

36 CyIIeCTBOBaHUS. VICTOUHHUKH IEKTPUIECKOTO bubmorexa HOK

Y ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS SJIEKTPUIECKOTO TOKA bubmmorera [JOK
P https://m.edsoo.ru/ff0a96b2

38 VYpoxk-uccnenoBanue "/Jeticmsue snexmpuueckozo 1 [udposas
NOJIsL HA NPOBOOHUKU U OUITeKmpuru" nabopaTopust

39 DIEKTPUYECKUN TOK B METAJJIAX, )KUJIKOCTAX U bubnuoreka [IOK
raszax https://m.edsoo.ru/ff0a9838

40 DneKTpuYecKas 1enb U €€ COCTaBHBIC YaCTH

41 Cuna Toka. Jlabopatopuasi padora "/3uepenue 05 [upposas bubnuorexa [JOK
u pe2yaupoganue cuivl moxka" ' n1abopaTopust https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HaNpsKeHne. BoabT™MeTp. gy BuG 1OK

" ndposast nonmoTexa
42 JlabopaTopHas pa6ora "H3zuepenue u 0.5
parop P " P nabopaTopust https://m.edsoo.ru/ff0a%e14
pe2yauposanue HanpaxceHusl

43 ConpoTuBjiieHUE TPOBOJHUKA. Y ICIBHOE bubnunoreka [JOK
COIIPOTUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopuas padora "3asucumocms

44 NEeKMPULECK020 CONPOMUBIEHUS NPOBOOHUKA OM 1 [udpoas bubnunoreka [JOK
€20 ONUHbBL, NIOWAOU NONEPEUHO20 CeHeHUs U n1abopaTopust https://m.edsoo.ru/ff0aa738
mamepuana"

45 3aBUCHUMOCTH CHJIbI TOKA OT HaNpPsKEHUS. 3aKOH bubnunoreka [JOK
OmMa 151 yyacTka 1emnu https://m.edsoo.ru/ff0aa44a
JlaGopatopnas padora "/ccredosanue

[udpposas bubnunoreka [JOK
46 3A8UCUMOCMU CUTIBI MOKA, UOYUe20 uepe3 1
n1abopaTopust https://m.edsoo.ru/ff0aa04e

pesucmop, om COnpomueieHusl pesucmopa u



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
https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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Hanpsxcenus Ha pesucmope”

IlocnegoBarenbpHOE U napajjiCJibHOC COCAMHCHUA

47
MIPOBOTHUKOB
JladopaTopnas pabdora "[Iposepra npasuna
patop p . posepra ip Ludposast bu6mmorexa [{OK
48 CTLOJCEHUSI HANPAICEHUL NPU NOCTEe008AMENTbHOM
, nabopaTopus https://m.edsoo.ru/ff0aaa58
COeOUHEeHUU 08YX Pe3UCMOPO8
JladopaTopnas pab6ora "[Iposepka npasuna ons
patop p poseprap Ludposast bubmmoreka [{OK
49 CUTbL MOKA NPU NAPATIENTbHOM COeOUHeHUU
. nabopaTtopust https://m.edsoo.ru/ff0aadle
pe3ucmopos
50 Pemrenne 3agau Ha npumeHeHue 3akoHa Oma s bubnuoreka [IOK
Pa3IMYHOTO COECTUHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubmuorexa [JOK
Hxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JladopaTopHas padora "Onpedenerue pabomol u [udpposas bubnuoreka [IOK
MOWHOCMU dNIeKmpudecko2o moka" nmabopaTopus https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enH 1 MoTpeOuTenu
53 ANIeKTpUYecKoii s3Hepruu B ObITy. KopoTkoe bubamorera LOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJILHOU paboTe MO Teme
54 "DnexkTpuuecKkue 3apsabl. 3apsyKEHHBIE Tela U UX bubnuoreka [JOK
B3auMOAeCTBUS. [10CTOSHHBIN 3IEKTPUUECKUN https://m.edsoo.ru/ff0abd2c
TOK"
KonTtpoJsbHas padora 1o teme "DeKTpruuecKre
55 3apspl. 3apsHKEHHbBIE Tella M UX B3aUMOACUCTBUS bubmmorexa [JOK
PABL. 5ap3 . ' https://m.edsoo.ru/ff0abea8
[ToCTOSIHHBIH PMEKTPUYECKUIN TOK
56 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBHE
57 VYpok-uccnenosanue "Hzyuenue nonei Ludposas bubnuoreka [IOK

NOCMOAHHBIX MacHumog"

nmabopaTopust

https://m.edsoo.ru/ff0ac3d0



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

58 MarnauTHOE 1osie. MarHuTHOE 110JIe 3€MJIH U €T0 bubmuoreka [JOK
3HAUYCHME JIJIS KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnpiT Opcreaa. MarautHoe nose Bu6 110K
nonmoTexa
59 AJIEKTPUYECKOT0 TOKa MarHuTHOE 10Ji€ KaTyILKH
https://m.edsoo.ru/ff0ac1d2
C TOKOM
[IpuMeHenue 3MeKTPOMarHuTOB B TEXHUKE. o Bu6 1OK
" . udposast nonmoTexa
60 JlaGopaTopHasi padora "/3yuenue deticmeus 0.5 Lugp
3 ., nabopaTtopust https://m.edsoo.ru/ff0ac74a
MASHUMHO20 NOJA HA NPOBOOHUK C MOKOM
DneKTpoABUTaTeNb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 351eKTpoiBUTaTENEH B o Eu 1OK
. udposas nonmoTexa
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE. Hutcpp
) nmaboparopust https://m.edsoo.ru/ff0ac86¢
JladopaTopnas padora "Korncmpyuposarnue u
usyuenue pabomol 21ekmpoosucamens”
62 OnbiTel @apajes. 3aKOH JIEKTPOMarHuTHOM
unayknuu. [Ipasuno Jlenna
OnekrporeHeparop. CrocoOsl MoTydeHUs
63 ANEKTPUIECKON PJHEPTrUU. DIESKTPOCTAHITUN Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme
"DNeKTpUUECKUEe U MarHUTHBIE SBJICHUS"
65 KounTtponsHas pabota no Teme "DneKkTpuueckue u bubnnoreka [JOK
MAarHUTHBIE SIBJICHUSA /m. .
" https://m.edsoo.ru/ff0acb14
66 PezepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme bubnuoreka [IOK
€IJIOBBIE SBJICHUS /m. .
"T " https://m.edsoo.ru/ff0acc5e
67 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK
"IIoCTOSIHHBIN 2JEKTPUUECKUIN TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme

"MarguTtHble siBiaeHusd"



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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9 KUIIACC

Konauuecmeo uacoes Dnekmponnuvie
Hcnonvzoseanue
No Konumpons yugposvie
Tema ypoka Ipakmuuec o0bopyoosanusn
n/n Hble obpazosamenvHble
p Kue padomur | yenmpa «Touxa CVDCHI
padomol pocmay pecyp
1 Mexannueckoe IBH>KeHHE. MaTtepualibHas TOUKa
9 Cucrema orcuera. OTHOCUTEITLHOCTh MEXaHUYECKOTO bubmmoreka [IOK
JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MIPSIMOJIMHEITHOE ABIKCHIE bubmorera [JOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsmosinHeitHoe aBrkenne. CpeaHss u
MTHOBEHHAsI CKOPOCTh
5 TIpsiMonuHeliHOE PaBHOYCKOPEHHOE ABIDKEHHUE. Y CKOPEHHE bubmmorexa [OK
P P ycxop ' P https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NPSAMOJMHEHHOTO PABHOYCKOPEHHOTO JBUKCHUS.
I'paduk ckopocTu
JladopaTopHas padora "Onpedenenue yckopenus mena
7 NpuU pasHOyCKOPEHHOM OBUNCEHUU NO HAKTOHHOU 1 Hugposaz bubmmorera [JOK
Pup y" P n1abopaTopust https://m.edsoo.ru/ff0adb18
niocKkocmu
8 CBoboanoe manenue tea. OneITh ['amunes
9 PaBHOMEpHOE BUKEHUE 110 OKPYKHOCTH. [lepuon u bubnunoreka [JOK
yacTtoTa oOpaieHus. JIuneitHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHUE
bu6mmoreka [JOK
11 [TepBriit 3akoH HetoToHA. BekTOp CHith
P P https://m.edsoo.ru/ff0ae612
N . bubmuoreka [JOK
12 Bropoii 3akoH HeroToHa. PaBHOIElCTBYIOIIAsA cUita 1

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubmuoreka [JOK

13 Tpertuii 3akon Hetotona. Cynepno3uius CUi httos://m.edsoo.ru/Ff0ae982
14 Pewrenne 3anau Ha npumeHeHue 3akoHOB HproToHa bubnuorexa LIOK
https://m.edsoo.ru/ff0aeb6c

15 Cuna ynpyrocrtu. 3akoH ['yka Et?riﬂll;I;T:ciz?ﬁ/I:f Daeca?

16 Pemenue 3amgau o teme «Cuita ympyrocTuy

17 JlabopaTopHas pa6ora «OnpedeneHue sHcecmxocmu [udposast bubnuorexa [JOK
NPYHCUHBLY nabopaTopus https://m.edsoo.ru/ff0aee28

bubmuorexa [JOK

18 Cha TpeHns https:// m.edso;I ru/ff0af738

19 Pemenue 3agau no reme «Cuia TpeHUS l:gf;;?:;;?ﬁﬁf 0afa26

20 JladopaTopHas pabdora "Onpedenenue koaguyuenma [udpposas bubnuoreka [IOK
mpenust ckovceHus" nabopaTopus https://m.edsoo.ru/ff0af8be

21 Pemenue 3agay nmo reMme "3akonsl HeroTona. Cuma bu6mmoreka [IOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuta TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHUE bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TSI BOKPYT

23 rpaBuTaliMOHHOTO 1eHTpa (CollHeYHas cucTeMa).
lanaxktuxu"

24 Pemenne 3agau no teMe "Cuia TSDKECTH U 3aKOH bu6mmoreka [JOK
BCEMUPHOIO TATOTCHUSA" https://m.edsoo.ru/ff0af5f8

25 [IepBast kocmuueckasi ckopocTsb. HeBecomocTs u bubnuoreka [JOK
IIepErpy3Ku https://m.edsoo.ru/ff0af33c

26 PaBHOBecue MaTrepuaibHON TOUKH. AGCOTIOTHO TBEPAOE bubnuorexa LIOK

Tesno. PaBHOBecue TBEPAOIO Tea ¢ 3aKpErIEHHONW OChIO

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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
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https://m.edsoo.ru/ff0afe36

BpalleHUs

27 MowmeHT cunsl. LleHTp TsKECTH
bubnuorexa [JOK
28 Pemenwue 3a1a4 o teme "MomeHT cwitbl. LleHTp TsrecT" httos://m.e dSO(])_.[ru —
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME bubmmorexa [{OK
"Mexanudeckoe qBuxkeHue. Bzaumoaeiicreue Ten" https://m.edsoo.ru/ff0b0408
30 KonTpo.m,uﬂaﬂ padora 1o teme "MexaHn4eckoe IBUKEHHE. bubnuorexa [JOK
Bsaumonetictsue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Umnysnabe cuiibl. 3aK0H COXpaHEHUS bubnuorexa [JOK
HMMITyJIbCA. YTIPYTO€ U HEYNPYTro€e B3auMOJECHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenwue 3a1a4 o Teme "3aKOH COXpaHEHUS UMITyJIbca" bubmorexa OK
https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenus "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TeXHHUKE"
bubnuoreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dsogru -
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH W CHITBI TPSHHS bubmmorexa [IOK
https://m.edsoo.ru/ff0b0db8
JladopaTopHas padora «OnpedeneHue pabomsi Cuibl
36 mpeHus npu pCIGiiOMepHOM 08UdICEHUU mela No fgﬁig:ﬁgm
20PU3OHMATILHOU NOBEPXHOCMUY
37 Cs3b sHeprun u padoTsl. [loTeHnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KUHETUYECKOM SHEPTUU bubmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 JlabopaTopHasi pabora «/3yuenue 3aKona coxpanerus Ludposas bubnuorexa [IOK
oHep2UU» nadopatopusi https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTHUKU bubnuorexa LIOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

https://m.edsoo.ru/ff0b1858

3aryxatomue Koyuebanus. Beinyx/1eHHbIE KOJIeOaHusl.

bubmuoreka [JOK

42 Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U IPYyKUHHbBINA MasiTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA KOJIEOaHUM OT bubnuorexa [JOK
YKECTKOCTH IIPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparenue sHEPTUN MIPU MEXAHUYECKUX KOJICOAHUSIX
46 JladopaTopuas padora «OnpedeneHue uacmomsl u [udpposas bubnuorexa [JOK
nepuooa Koaebanuii NPY*HCUHHO20 MASIMHUKAY» n1abopaTopust https://m.edsoo.ru/ffOblaec
JladopaTopHas pabdora «/Iposepka nezagucumocmu
47 nepuooa Koaebanuii 2py3a, N00BeUleHHO20 K HUmu, om Hugposas bubnmorexa [IOK
nmaboparopust https://m.edsoo.ru/ff0b197a
maccol epy3a»
48 Mexanuveckue BoaHbI. CBOMCTBA MEXaHHUYECKUX BOJIH. bubmuorexa [JOK
[IpoaonpHbIE U TONIEPEYHBIE BOTHBI https://m.edsoo.ru/ffOb21fe
49 VYpoxk-koHpepenius "MexaHnuecKre BOJTHBI B TBEPIOM
tene. CelicMMUecKUe BOJIHBI"
50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "HabnrogeHre 3aBHCIMOCTH BBICOTBI
3ByKa OT 4acTOThI"
52 I'poMKOCTB 3ByKa U BHICOTA TOHA. AKYCTUUYECKUI PE30HAHC
53 Ypok-koHpepennus "Ynbrpa3Byk u HHGPa3BYK B IPUPOJIE bubnunoreka [JOK
U TE€XHUKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroToBka K KOHTPOJBHOU paboTe 1Mo TeMe "3aKOHBI bubnunoreka [JOK
coxpaHeHUs. MexaHn4ecKue KojaeOaHus U BOJIHBI'" https://m.edsoo.ru/ff0b25f0
55 KonTponpHast pabota o Teme "3aKoHbI COXpaHEHHUS.
MexaHnnyeckue Koyue0aHus 1 BOJTHBI"
56 DIEeKTPOMarHUTHOE MoJje. DIEKTPOMATHUTHBIE BOJHBI bbmmorexa [JOK

https://m.edsoo.ru/ff0b2abe
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57

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

Ypok-koHpepenmus "Llkana 3MeKTPOMarHUTHBIX BOJTH.

bubmmorexa [{OK

58 Hcnonp3oBanne 31eKTPOMardHuTHLIX BOJIH JJIA COTOBOH
" P https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpok-uccnenosanue "M3yueHne cBOCTB
bubmmorexa [{OK
59 AJIEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOUIIEHOTO
. https://m.edsoo.ru/ff0b2c6c
tenedoHa
60 Pemenue 3aga4 Ha onpeieIeHne YacTOThI U JITTUHBI
3JEKTPOMArHUTHOM BOJIHBI
61 DIeKTpoMarHuTHas npupoaa ceera. CKOpoCcTh CBETA. bubmuorexa [JOK
BosHOBEIE CBOICTBA CcBETA https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceta. [IpsamosinHeitHOe pacipoCTpaHEHUE bubmuorexa [JOK
ceera. 3atmenust ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKkoH OTpax€HHUs CBeTa. 3epkaiia. Pemenue 3agad Ha bubnuoreka [IOK
MPUMEHEHHE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
bu6mmoreka [IOK
64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA
https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHee oTpaxkeHue cBeTa. Vcnonb3oBaHue
65 MIOJIHOTO BHYTPEHHETO OTPaYKEHUS B ONITUYECKUX Bubmmorexa LIOK
yip P https://m.edsoo.ru/ff0b3c5c
CBETOBOJIaX
JlabopaTopHas padora "lccienoBanue 3aBUCUMOCTH yIiia I
n OBast
66 MIPEIOMIICHHUS CBETOBOTO JIy4a OT YyIJia MaJIeHUs Ha TPaHuIe dp
" . nmabopaTopust
BO3/IyX-CTEKIIO
Ypok-koHpepennus "Vcnonp3oBanue NOIHOTO
67 BHYTPEHHETO OTPAKEHUSI: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubnuoreka [JOK
68 JInnzel. OnTHyeckas cuiia JUH3BI 1

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

69 [TocTpoenue n300pakeHUH B TNH3AX httos://m.edsoo.ru/fiOb44da

70 JlaGopaTopnasi padota "Omnpenencare GOKyCHOTO [udposast bubnuorexa [JOK
pPacCTOSTHUSA U ONTHUYECKOM CHIIBI COOMparomieit JTUH3bI" n1abopaTopust https://m.edsoo.ru/ff0b4206

" " bubmuoreka [IOK

71 VYpoxk-koupepenuus "OnTHuecKue JTNH30BbIE TPHOOPHI httos://m.e dSO(])_.[ru /F0c0aTe

bubnuorexa [JOK

72 I'na3 xak ontuueckas cucrema. 3peHue httos//m.e dSO(])_.II’U IF0bA684

73 VYpoxk-koudepennus "edextsl 3penus. Kak coxpanuts
3peHue"

74 Paznoxenue 6enoro csera B ciektp. OnbiTel HploTOHA. bubmuorexa [IOK
CrnoxeHue ciekTpanbHbIX IBETOB. Jlucnepcus cBera https://m.edsoo.ru/ff0c0f4c
JladopaTopHas padora "'Onsimsi no paznoscenuio 6e1020

75 ceema 6 cnekmp u 0CNPUAMUIO Yeema npeomMemos npu ux Lugposas Bubmmorexa [JOK
naGnodeHu uepes yeemossie burompo” nabopaTopus https://m.edsoo.ru/ff0c0e2a

76 VYpoxk-npaktukyM "BoJIHOBBIE CBOMCTBA CBETA: AUCTIEPCHS, [udposas
uaTepdepeHius u qudpaxuus" JabopaTopust

bubnuoreka [JOK

7 OmnbiTel Pe3epdopaa u mianeTapHast MOJIeb aToOMa https://m.e dsogru /601248

78 [Tocrynatel bopa. Monens aroma bopa

79 Hcnyckanue u noriomieHue cBera atoMoM. KBaHTHI. bubnunoreka [JOK
JIuneityaTbie CEKTPbI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HabmoneHue ciekTpoB ucnyckanus" Et?:s?;;f:;i)gﬁ}:mcl%o

81 PangnoakTUBHOCTE U €€ BUIBI bubmnorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue aToMHOTO siipa. HykinoHHas Mojaens bubmmorexa [JOK

https://m.edsoo.ru/ff0cl8ac



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

83 PannoakTuBHBIC TTpeBparnieHus. M30Tombl httos://m.edsoo.ru/ffoclald
84 Pemenue 3agau o teme: "PagnoaktuBHbIC peBpalieHus" bubnmorexa LHOK
https://m.edsoo.ru/ff0clb4a
85 [Tepron momypacmana
86 Ypok-koHpepenus "PaguoakTuBHbIC U3TYyICHHS B bubnuoreka [JOK
MpUpPOJIe, MEIUIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHblie peakiuu. 3aKOHBI COXPaHEHUS 3apSI0BOTO U bubnuorexa [JOK
MacCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CB31 aTOMHBIX siaep. CBs3b MacChl U SHEPTUH bubmorexa OK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiun"
90 Peakuuu cunrte3a u nenenus siaep. ICTOUHUKH SHEPTUU bu6moreka [IOK
CouHIia 1 3B€311 https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koudepennus "AnepHas sHepreTuka. JecTBus
paaMOaKTUBHBIX U3TYYEHU HA )KUBbIE OPTaHU3MBbI'"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
92 "DIeKTpOMarHuTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJIHBI. bubmorexa HOK
KBAHTOBLIC ABICHIA" https://m.edsoo.ru/ff0c223e
93 KonTtponbHas padoTa o Teme "IJIEeKTpOMarHuTHOE TOJIe.
DJIEKTpOMarHuTHbIE BOJIHbI. KBaHTOBBIE SIBICHUS"
94 [ToBTOpeHue, o6o6meHue. JlaboparopHbie padoThI 110 Lupposas bubnuoreka [JOK
Kypcey "Bzaumoodeticmseue men" JTabopatopust https://m.edsoo.ru/ff0c245a
95 [ToBTOpEeHME, 0000IIEHNE. Penenne pacueTHBIX 1 bubmuoreka [JOK
KaueCTBEHHBIX 3aJ1a4 1o TeMe "TemnoBble mpoiecch” https://m.edsoo.ru/ff0c2572
96 IToBTOpenue, o0oOeHne. Perienne pacueTHbIX U bubnuorexa [IOK
KadeCcTBeHHBIX 3aaa4 o TeMme "KIIJl TemnoBeix nurarencii” https://m.edsoo.ru/ff0c2a22
97 IToBTOpenue, o0oOeHne. Perienne pacueTHbIX U bubnuorexa LIOK
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KauecTBEHHBIX 3a1a4 1o teme "KIIJ] anekrpoycraHoBOK"

https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, 0606meHue. JIaboparopHbie padoThI 110 1 Ludposas bubnmoreka [JOK
Kypcy "Ceemosuvie senenus’” nabopaTopust https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o6menne. Pabora ¢ TekcTamMu 1o TeMe bubmoreka [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1o Teme bubnuorexa [JOK
"Konebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme bubnuorexa [JOK
"CBeToBbIe sIBIECHUSA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabora ¢ TekcTramu o Teme
"KBanrtoBas u saepHas ¢uzuxa"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Ilepwimkun A.B.®uzuka. 7 knacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX
yupexaennit. M.: IIpoda, 2018.
2. Ileppimikun A.B.®u3uka. 8 kiacc. YueOHUK 111 0011e00pa3oBaTeIbHbIX
opranuzanuid. M.: Ilpoda, 2019.
3. Iléppiukun A.B, E.M. I'yrhuk ®@uszuka. 9 ki.: yueb. nis
obmeo6pazosar. yupexaenuit. /M.: JIpoda, 2017.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Mapon A.E., Mapon E.A. ®usuka. 7 kiacc. J{ugaktuyeckue
marepuaisl. M.: JIpoda, 2019.

2. ®wionoBnu H.B. ®usuka. 7 knacc. Meroaudeckoe mocodue K yaeOHUKY
A.B. Ilepsimkuna. M.: [lpoda, 2018.

3. Xannanona T.A., XannanoB H.K. ®usuka. 7 knacc. Pabouast rerpags. M.:
Hpoda, 2019.

4. XannanoBa T.A., XannanoB H.K. ®usuka. 7 xmacc. Tectel. M.: [poda,
2019

5. ®wionoBnu H.B. ®usuka. 8 kinacc. Meroaudeckoe mocodre K yaeOHUKY
A.B. Ilepsimikuna. M.: [lpoda, 2018.

6. 3. Xannanoma T.A. ®usuka. 8 knacc. Pabouas terpans. M.: [lpoda, 2014.

7. 4. Mapon A.E., Mapon E.A., Ilo3olickuii C.B. ®usuka. § kiacc.
Co6opnuk BompocoB u 3anad. M.: JIpoda, 2019.

8. 5. XannanoB H.K., XannanoBa T.A. COOpHHK T€CTOBBIX 3aJJaHUI 110
¢usuke. 8 kimacc. M.: BAKO, 2019.

9. dusmka. 9 Kace: MOoypoyHbIe TIaHbI MO y4eOHUKY A.B.

[Iéppimkuna, E.M. I'yrauk / aBT.-coct. C.B. BobpoBa. - Bonrorpan:
Vuurens, 2017. - 175 c.

10. ®u3uka: 3amaunuk: 9 - 11 xi1.: Yueb. mocobue st obmeoOpazoBar.
yue0. 3aBenenuid. - M.: JIpoda, 1996. - 368 c.: mi. - (3agauauku
«dpodsr»).

11. ®uzuka. Tectol. 7 - 9 kinaccel. Kabapaun O.®., Opnos B.A. Yue6H.

- METOJI TTocobue. - 4-e u3a., crepeotut. - M.: JIpoda, 2000. - 96 c.:
WL

12. dU3NYECKHUI IKCIEPUMEHT B CpEeIHEN IKOJIe: MexaHuKa.
MonexynspHas puszuka. dnekrponunamuka / [llaxmaes H.M.,

[IwnoB B.®. - M.: [IpocBemienue, 1989. - 255 c.: un. - (b-ka
yautens GU3nKn).

13. JIozoBenko C.B., Tpymmuna T.A Peanuzamus o6pazoBaTeabHbIX
IPOrpaMMm 1o (PU3UKE C UCTIOTH30BAHUEM 000PYI0BAHUS
nuerckoro texnonapka «llkonsHbei KBanTopurom» Mocksa,

2021



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. bubnuorexka - Bce mno mpeamery «®Dusuka». - Pexum pocrtyna:

http://www.proshkolu.ru

2. BuneoomnsIThl Ha ypokax. - Pexxum nocryna:_http://fizika-class.narod.ru

3. Enunas xomekius nu@poBbiX 00pa3zoBaTeNIbHBIX PECypcoB. - Pexxum goctymna:
http://school-collection.edu.ru

4. WHTepecHbIe MaTepHallbl K ypOKaM (H3UKH 110 TEMaM; TECTBI II0 TEMaM;
HarJsIHbBIe TOCOOMs K ypokaM. - Pesxxum focryma:_http://class-fizika.narod.ru

5. Iludposbie oOpa3oBaTeibHbIC peCypCHl. - Pexum JocTyna:
http://www.openclass.ru

6. DieKkTpoHHbIC yueOHUKH 10 pusuke. - Pexxum gocryma:_http://www.fizika.ru
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