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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOrO 0OILIero oOpa3oBaHHs COCTABJIEHA Ha
OCHOBE TOJIOXKCHHH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTeabHOM mporpaMmbl, mpeacraBieHHbIXx B DPI'OC 00O, a Takke C  yd&ToM
denepanbHOll pabouell mporpamMMmbl BOocHHTaHHS W KOHIENIMU MpernojaBaHus y4yeOHOro
npeaMera « DU3nka.
Conmepkanue  mporpaMMbl 1o (GHU3WKE  HAmpaBiIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4YalOIIMXCA W OpraHu3aluio H3ydeHus (U3UKA Ha
NeSITETbHOCTHOH OCHOBE. B mporpamve mo (u3MKe YYHUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npenMeTa B peamm3anuu  TpedoBanuii PI'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM H
METanmpeAMETHBIM  pe3yJabTaTaM  OOy4YeHHWs, a  TakKe  MEXIPEIMETHbIC  CBS3U
€CTECTBEHHOHAYYHBIX YUeOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUsl.
[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclipelnesieHue y4eOHOro MarepHala 1o rojam
oOyyeHus (mo kJjaccaM), MpeqIaraeT MPUMEPHYIO IOCIENIOBATEIbHOCTh HM3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS MPEAMETHOTO COAEpX,aHUA H Yy4€Te BO3PACTHBIX
0CcO0EHHOCTEN 00y4aroIuXCsl.
[Tporpamma no ¢gusuke pazpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MTOMOIIH YUUTEIIO
B CO3/1aHUU paboyell mMporpaMMel IO Y4€OHOMY IIPEIMETY.
du3znka SBISIETCS CUCTEMOOOPA3yIOIIUM /Ui €CTECTBEHHOHAYYHBIX y4€OHBIX TPEIMETOB,
MTOCKOJIBKY (PM3WYECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SBJICHHUM, M3Yy4aeMbIX XHMHEH,
Ouosoruei, acTpoHOMHEH M Qu3nyYecKkor reorpadueid, BHOCUT BKJAJ B €CTCCTBEHHOHAYYHYIO
KapTHHY MHpa, MPeNoCTaBlsgeT HauOoiee sCHble 00pasibl NMPUMEHEHHS HaydHOro MeToja
MO3HAaHMS, TO €CTh CI0Cc00a MOy4YeHUs! JOCTOBEPHBIX 3HAHUN O MHUpE.
OpnHa U3 TIaBHBIX 3a/a4 (U3NYECKOrOo 00pa3oBaHMs B CTPYKType 0OIIero o0pa3oBaHUS
coCTOUT B (HOPMHUPOBAHMHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTH M HHTEpeca K Hayke Yy
00y4arommXcsl.
Wzydenne ¢usuknm Ha 0a30BOM YpOBHE TPEANONaraeT OBIAJACHHE CIECIYOIIHMH
KOMITETEHTHOCTSIMHU, XapaKTEePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTH:
® HAy4YHO OOBSICHATD SIBJICHHUS;
® OLICHHUBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;
e HHTEPNpPETHUPOBATh JAaHHBIE M HCIOJB30BaTh HAay4YHbIE JOKa3aTeNbCTBA MJIS
MOJIY4E€HHUSI BBHIBOJIOB.
Llenu wusydenus (GU3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS OIpPENETCHBI B
Konnenuuu npenogaBanus yueOHoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3AIUIX
Poccuiickoit @enepanuu, peanu3yoOIMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMBIL,
yTBepkAEHHON pemenneM Komuiernmm MunuctepctBa npocselnieHus Poccuiickoit denepanuu
(npoTokoit ot 3 nekadbps 2019 r. Ne [TK4BH).
Hean n3yyenus: GU3NKH:
® pHOOpEeTeHHWE HWHTEpeca U CTPEMJICHHS OOy4alouMXcs K HaydYHOMY H3y4EHHUIO
MIPUPOBI, PA3BUTHE X UHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHHH O HAYYHOM METOJe IMO3HaHUS U (GOpPMUPOBAHUE
MCCIIeI0BATENCKOr0 OTHOIIEHUSI K OKPYKAIOIIUM SIBICHUSIM;

e (GopMHUpPOBAHME HAYYHOT'O MHUPOBO33PEHHUS KaK Pe3yibTaTa M3yUYCHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;



e (dopMupOBaHUE MPEACTABICHUN O PO (PU3UKHU IJIsI Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTUH;

® pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX chepax Oyaymeld mnpodeccHoHaaIbHOU
JIeSITeIbHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOAr0TOBKA K JabHEHIIIEMY O0YYCHHUIO B 3TOM
HAIPaBIICHUH.

JlocTmkeHrne STUX Menedl mporpamMmbl Mo (UM3MKE HA YPOBHE OCHOBHOTO OOIIETro

o0pa3oBaHMs 00€CIIeYNBACTCS PEIICHUEM CIEAYIOIIIX 3a/1a4:

e TpUOOPETEHHE 3HAHWK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUUYECKHUX,
TEMJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puHOOpEeTeHHWE YMEHMHl OmHuChIBaTb U  OOBACHATH (PU3MUECKHE SBICHUS C
MCIOJIb30BAaHUEM TOJIY4EHHBIX 3HAHUI;

® OCBOGHHME METOJOB pEIIEHUS MPOCTEHIINX pacYETHBIX 3a7ad C HCIOJIb30BaHUEM
(bu3HUeCcKX MOJIENeH, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE yMEHUN HAOMIONAaTh TPUPOJHBIE SIBICHHS ¢  BBIOJHATH  OIBITHI,
nabopaTopHble pabOThl M JKCHEPUMEHTAJbHBIE HCCIIEJOBAHMS C HCIIOJIb30BaHHUEM
M3MEPHUTEIbHBIX PUOOPOB;

e ocBoecHHME NpUEMOB PabOThl ¢ HMH(pOpManMen (GU3NUECKOro COAEpKAHMS, BKIOYas
HHQOpPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKW, aHaIU3 M KPUTHUECKOE
OllIeHMBaHUE UH(OpMaIUY;

® 3HAKOMCTBO €O cepaMu NPOoPECCHOHAIBLHON NESITEIIbHOCTH, CBA3AHHBIMU C (DU3HKOH,
Y COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JIOCTHXKEHUSAX (PU3HMUECKON HAYKH.

Ha u3ydenue ¢usuku (0a30BBI YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETrO O0Opa3oBaHUS

orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleno), B 8 kilacce — 68 yacos (2 yaca B
HEZIEINI0), B 9 KJacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo ¢pu3uke nepedeHb 1a00paTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHATENbHBIM XapakTep, YYUTENb JAeNaeT BhIOOp MpOBeAeHHs JIaOOpaTOpPHBIX paboT U
OIBITOB € Y4ETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEH 00yUaroMXcs, CIIMCKA SKCIIEPUMEHTAIIBHBIX
3aJJaHMi, Ipe/IaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT 0 SK3aMeHa 1o (usuke.



COJEPXAHUE OBYYEHUA
7 KJIACC

Pa3zjnesn 1. @®u3uka 1 eé poJib B NO3HAHNH OKPYKAKOIIEro MUpa.

®duznka — Hayka o npupone. SBneHus npupoasl. PU3nUecKue SBICHUS: MEXaHUUYECKHE,
TEMJIOBBIE, JIEKTPUY ECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeNWYUHBL. V3MepeHue Qu3nueckux BenMUMH. Duzndeckue MpUOOpHI.
[Torpemnocts u3mepeHuil. MexryHapogHast CucTeMa eIUHULL

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAayKH M3ydaroT Hpupoay. EcrecTBeHHOHayudHBIH
METOJ] TO3HaHMA: HaONIOJIeHHe, IOCTAaHOBKAa HAYYHOr'O0 BOMNPOCA, BBIIBIKEHHE THIIOTE3,
SKCHEPUMEHT IO TMpOBEpKEe THUMOTe3, OOBsICHEHHEe HabmonaeMoro sBieHus. OmnucaHue
(U3NYECKUX SBJIEHUH C TOMOILIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®usnyeckue npuOOpPhl U MpoLeaypa NPSAMbIX U3MEPEHH aHAJIOrOBbIM M LIU(PPOBBIM

npubopoM.

Jlabopamopusvie pabomut u onvimeul.

1. Ompenenenue 1eHbl ACICHUS KAl H3MEPUTEIBHOIO IpUOOpa.
N3mepenne paccTosiHUI.
N3mepenne o0bEMa KUIKOCTU U TBEPOTO Tea.
Onpenenenne pa3MepoB MaJIbIX TEIL.
W3mepenne TemmepaTypbl NPy IMOMOIIM JKUJIKOCTHOIO TEPMOMETpa MW JaT4UKa
TeMIepaTyphbl.

e wN

6. IlpoBenenue wuccieqoBaHUs MO NPOBEPKE TUIMOTE3bl: JAIBHOCTh MOJIETA MIAPHKA,
MyIEHHOT'0 TOPH30HTAIBHO, TEM OOJIbIIEe, YeM OOJbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIE CBEICHUSI 0 CTPOCHUH BelIeCTBA.

CrtpoeHue BemIeCTBA: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONBITH, OKa3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JBmwxenue wyactull BemecTBa. CBs3b CKOPOCTH ABMIKEHUS YACTUIl C TEMIIEpaTypoOi.
BbpoyHoBckoe naBuxenue, nuddysus. BzaumonelicTBue yacTHI] BelleCTBA: NPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSHUSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJAKOCTEH M  TBEPABIX
(KpucTalmM4eckux) Ted. B3aumocBsA3p MeEXIy CBOMCTBAMU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

emoncmpauuu.

1. HaGmoneHune OpOoyHOBCKOT'O ABUKCHHUSL.

2. HaOmonenue nuddysun.

3. HaOmoneHue siBIeHUN, OOBSCHAIONIMXCA MPUTSHKEHUEM WIIM OTTAJKUBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopmusie pabomut u onvimol.

1. OreHka 1uaMeTpa aToMa METOJIOM PSIO0B (C UCIOIb30BaHUEM (OTOrpadmii).

2. OnpIThl MO HAOTIOJCHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

3. OnbITbl 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3nea 3. [IBuskeHue M B3auMoeCTBHE TeJl.



Mexanuueckoe JBHXKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHXeHue. CKOpOCTb.
Cpennsst CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacy€r Iy TH 1 BpeMEHU JIBU>KECHHUS.

SlBnenne wHepuuu. 3aKOH HMHEpHUU. B3aumoneicTBHe Ten Kak MNpUYMHA W3MEHEHHUS
CKOpOCTH JABWXKEHMs Ten. Macca kak mepa MHepTHOCTH Tena. [lmotHocTs BemectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMa BeIleCTBa.

Cuiia Kak XapakTepucTuka B3aumojeictBusa ten. Cuia ynpyroctd U 3akoH [yka.
N3mepeHne cuibl C NOMOINBIO AMHAMOMETpa. SIBlIeHHME TATOTEHHMs M cwia Tsokecth. Cuna
TSDKECTU Ha JApyrux nia”erax. Bec Tema. HeBecomocts. CroxkeHME CHII, HANpPaBICHHBIX 10
onHol npsimoii. PaBHonelcTByromast cui. Cuia TpeHus. TpeHue CKoJIbKEeHUsI U TPEHUE MOKOS.
TpeHue B Ipupoae U TEXHUKE.

Hemoncmpavuu.

1. HaOmoneHne MeXaHUYeCKOoro ABMKEHMs Tela.

2. H3mepeHue CKOPOCTH NPSAMOJIMHENHOIO IBUKCHHUS.

3. HaGmoneHue sBJICHUS UHEPLHH.

4. HaOmoneHne U3MEHEHUs! CKOPOCTH ITPH B3aUMOJIEH CTBUU TEIL.
5. CpaBHeHHE Macc 110 B3aUMOJIECHCTBHIO TEIL.

CrnoxeHue cujl, HalpaBJICHHbBIX 110 OAHOU NPSAMOI.

Jlabopamopusie pabomol u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO BIKEHUs (IIapuKa B JKUJIKOCTH, MOJAEIH
JEKTPUYECKOT0 aBTOMOOUJISI M TaK Jajiee).

2. OrmpeneneHue CpeAHEH CKOPOCTH CKOJBKEHHUs OpycKa WM IIapuKa MO HaKIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeA.

4. OmnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (IedopMaiuu) MpyKUHBI OT
MPUIIOKEHHOM CHIIBL.

5. OneIThHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJILKEHHUS OT Beca Tela U
XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBienune TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIICHHSI U YBETUUCHUS AaBiieHUs. J[aBieHne ra3a. 3aBUCUMOCTh
JaBJeHus raza ot o0bEéMa, TeMiepaTypsl. [lepenaya gaBieHus TBEPABIMU TelaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IlHeBMaTuyeckue MamMHbL. 3aBUCUMOCTb JABJICHUS XKUIKOCTH OT
riyOunbel.  ['mapocratuueckuit  mapanokc. CooOmarommecs cocydsl. ['mapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3eman u arMmocepHoe naBiieHHE. [IpHuMHBI CyIECTBOBAHMS BO3IYIIHOM
ooonouku 3emun. Onbit Toppuuenmu. U3mepenne atmocdepHOro maBiieHUS. 3aBUCUMOCTH
aTMOC(EpHOrO0 JaBJIEHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(EpHOTO JaBIICHUSI.

JelicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumenosa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxoniaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTSH JaBJICHHS Ta3a OT TEMIIEPATyPHI.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

3. Coobmaronmecs COCy/Ibl.
4. T'maopaBiuyeckuil mpecc.
5. TlposiBnenue neiicTBUS aTMOC(EPHOTO TABICHHUS.



3aBUCHMOCTh BBITAJKUBAIOMIEH CHJIBI OT OOBEMA TOrPYXKEHHOW YaCTH Telna |
MJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BhITAJIKMBAIONIEH CUIIBI BECY BHITECHEHHOM KUAKOCTH.

VYcnoBue maBaHMs TeN: IUIABAHUE WM TOTPYKEHHE TEel B 3aBUCHUMOCTH OT
COOTHOILIEHUS TJIOTHOCTEHN Tena U )KUIKOCTH.

Jlabopamopnwie pabomut u onvimut.

1.

HccenenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEéMa MOrpy:KEHHON B JKHUJKOCTh
YacTH TeJa.

OnpeneneHue BBITAJIKUBAKOLICH CHIBI, JACHCTBYIOLIEH Ha Teno, IMOIPYXEHHOE B
AKHUJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJKHBAIOUIEH CHJIbI, JEUCTBYIOIIEHM Ha TEIO0 B
JKUJKOCTH, OT MacChl Tela.

OnpIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAJIIKUBAIOIIECH CHJIbI, IEUCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00BEMA MOrpyKEHHON B )KMJIKOCTh YACTH TeJla U OT IUVIOTHOCTH
KUJKOCTH.

KoncrpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKM M OIpEACIECHHE €€
IPYy30I0ABEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTH. JDHEPrus.
Mexanunueckast pabora. MOLIIHOCTb.

[IpocThle MexaHHW3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecHs

pplyara.

[Ipumenenue mpaBuia paBHOBECHS pbluara K OJOKY. «30J10TO€ MPABUIIO» MEXaHUKH.

KIIJI mpocThix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas dHeprus. Kunernueckas u mnoTeHuManbHas dHeprus. lIpeBpamienue
OJTHOTO BUJIa MEXaHUYECKOM HEPruu B IPyroi. 3aKOH COXPAaHEHUsI SHEPTUU B MEXaHHKE.

Hemoncmpayuu.
1. TlpuMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopmusie pabomoul u onvimol.
1. OmnpenencHue pabOTHI CHJIBI TPEHHS TMPUH PABHOMEPHOM JBW)KCHHH Telld II0
TOPU30HTAILHON MTOBEPXHOCTH.
2. HccnenoBaHue ycliOBUM paBHOBECHUS pblyara.
3. Hsmepenue KIIJI HaKJIOHHOM INIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPIUH.
8 KJIACC

Pa3pnes 6. TemioBbie siBJICHUS.

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU CTPOEHUs BelecTsa. Macca
U pasMepbl aTOMOB M MoJeKyJ. OmNbITbl, IOATBEPXKAAIOIIME OCHOBHBIE IOJIOXKEHUS
MOJIEKYJISIPHOKMHETUY €CKOM TEOPHH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrannuieckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TET HA OCHOBE IMOJOKCHHM

MOJIEKYJIIPHO-KUHETUYeCKOoH Teopuu. (CmauMBaHME U KamWUISIpHbIE siBIEHUS. TeroBoe
pacIIMpEHUE U CKATHE.

Temnepatypa. CBsA3b TeMIepaTypbl €O CKOpPOCTBbIO TEIJIOBOI'O JBHM)KEHMS YacCTHLL.
Buytpennss osHeprud. CnocoObl HM3MEHEHMsI BHYTPEHHEH DSHEpruu: Termjonepenada u
coBepiieHne padoTel. Buabl Tenonepenayun: TeMI0ONPOBOJHOCTb, KOHBEKIU S, U3ITyUEHHE.



KomuuectBo Tenmnorsl. YienbHas TemIOEMKOCTh BellecTBa. TemaooOMeH U TEerioBOe
paBHOBecue. YpaBHEHHE TemioBoro OanaHca. [liaBineHue u oTBepAeBaHUE KPHUCTAJUIMYECKUX
BEIECTB. YelbHas Terora IiaBieHus. [lapooOpazoBanme u KoHaeHcanusa. Vcnapenwue.
Kunenune. YnaenpHas Ttemnora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBIICHUSI.

BnaxxnocTs Bo3yxa.

OHeprus TOINMBA. Y eNbHAs TEIIOTa CrOpaHusl.

[Mpunuuner padotel TemnoBbix npuratenedt KIIJ[ temnoBoro nsuratens. TersoBbie
JIBUTATENHU U 3aIUTa OKPYKAIOMIEH Cpesbl.

3aKOH COXpaHEHUS U MPEBPAILEHUS SHEPTUH B TEIJIOBBIX MPOIEccaXx.

Hemoncmpayuu.

Ha6mronenre OpoyHOBCKOTO JIBHKCHHSL.
Ha6monenne nuddyszun.
Habmonenne saBieHui cMaunBaHUs U KaWJUISIPHBIX SBJICHUH.
Halnronenne TermioBoro pacumpeHust Ted.
W3menenune naBieHus rasa npyu U3MEHEHUU 00bEMA U HArPEBAHUU WM OXJIAXKICHUH.
[IpaBuna uzmepeHus: TeMiepaTypsl.
Buasl Tennionepenaymn.
OxJaxkJeHue nNpy COBEPIICHUN PabOTHI.
HarpeBanue npu coBepiieHrN paOOThl BHEITHUMHU CHUJIAMHU.
. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

W NOURWNE

[
= O

. HaGmronenue xkumneuus.

=
N

. HaGnrogenne mocTossHCTBA TEMITEpaTyphl MPH TJIaBJICHUH.

13. Moaenu TEIJIOBBIX JBUTaTENCH.

Jlabopamopmusie pabomout u onvimol.

1. OmbIThI MO OOHAPYKEHUIO ACUCTBHUS CHUJI MOJICKYJISIPHOTO MPUTSDKECHUS.

OnbIThI MO BRIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOMN COJIM MJIA caxapa.

OnbITHI 11O HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEI.
Omnpenenenye TaBiIeHHUS BO3yXa B 0ajyIOHE MIMPUIIA.

vk wnbN

OnbpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IaBJIEHHUS BO3/lyXa OT €ro o0béMa u
HarpeBaHUs WU OXJIAXACHMUSL.
6. IlpoBepka rumore3bl JIMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJOMKAa JKHJKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TeMIIepaTyphl.
7. HaOmoneHnue n3MeHeHUs BHYTPEHHEW SHEPruu Teja B pe3yJibTaTe TEIUIoNepeaadu u
pabOThI BHEIIHUX CHII.
8. MHccnenoBaHue sIBJICHUS TENI000MEHA IPU CMEIIMBAHUM XOJIOAHOM U Topsiueil BOABI.
9. OmnpeneneHue KOJIMYECTBA TEMJIOTHI, MOJYYEHHOTO BOJOW MpU TEIIOOOMEHE ¢
HarpeTbiM METAINIMYECKUM LUIMHIPOM.
10. Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoliecca UCHapeHHusl.
12. Onpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJA.
Pa3znen 7. dnekrpuyueckue U MATHUTHbBIE SIBJICHUS.
Onextpuzauus Ten. JBa poma 3yeKTpuUUecKHX 3apsioB. B3aumoneicTBue 3apsKeHHBIX
Tes. 3akoH KyiloHa (3aBHCHMOCTh CHJIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX TEl OT BEIMUYMHBI
3aps/10B U PACCTOSIHUS MEXAY TEIaMu).



DnekTpudeckoe nose. HanpsokE€HHOCTh aekTpuueckoro noss. [IpuHiun cynepno3unuu
NIEKTPUYECKUX M0JIeil (Ha KaueCTBEHHOM ypPOBHE).

Hocurenn sieKTpuyeckuX 3apsioB. DJIEMEHTapHbIA JJIeKTpuueckuil 3apsan. CtpoeHue
atoma. [TpoBOIHUKH U AUAIEKTPUKH. 3AKOH COXPaHEHUS JIEKTPUUECKOI 0 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTrouHuku
MMOCTOSTHHOTO TOKa. JIeHCTBUSA SJIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUNA TOK B KUJIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuia Toka. OJekTpuueckoe HamnpspkeHue. ConpoTHBIIEHUE
MPOBOJHUKA. YJEeNbHOE CONMPOTHBJICHUE BemecTsa. 3akoH Owma Ui ydacTka II€mlu.
[TocnenoBarenpbHOE U MapaJLIEIbHOE COEAUHEHUE TPOBOJTHUKOB.

PaGoTta u MOIIHOCTB AJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. DiaekTpuueckue nenu
Y IOTPEOUTENHN IIEKTPUUIECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[Tocrostnubie MarHuthbl. B3anmojelcTBHE MOCTOSHHBIX MarHUTOB. MarHuWTHOE IIOJIE.
MaruuTHO€ 1oJjie 3eMJIM U €ro 3HaueHue 1Jis )ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe 1moJie
AJIEKTPUUYECKOro Toka. [IpuMeHeHrne 3eKTPOMarHuTOB B TeXHUKE. J{eiicTBUE MAarHUTHOTO MOJIS
Ha TMPOBOAHUK C TOKOM. OJIEKTPOABUraTellb IMOCTOSHHOrO ToKa. Vcmonb3oBaHue
3JIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. SBineHune diekTpoMarHuTHOM uWHAyKHuU. [IpaBwino  Jlenna.
OnexrporenepaTtop. CrmocoObl TMOTYYEHUS DICKTPUYECKOH DHEPruu. OJIEKTPOCTAHLIMH Ha
BO300HOBJISIEMBIX UCTOUHHKAX SHEPIrHUH.

emoncmpauuu.

DneKkTpu3aius Te.

JIBa pona 3eKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSAKECHHBIX TEJ.
VY CTpONCTBO U 1EUCTBUE HJIEKTPOCKOIIA.

DnexTpocTaTuyeckast MHAYKIIHS.

3aKOH COXPAaHEHUS AJIEKTPUUECKUX 3apsA0B.

[IpoBOAHUKH U AUIIEKTPUKH.

MonenrpoBaHue CUITOBBIX JTMHUN IEKTPUUECKOTO MOJIS.

M cTOYHUKH TTOCTOSTHHOT'O TOKA.

O oNOLU kAWM R

JlefcTBUS 371EKTPUYECKOr0 TOKA.
. DIEKTPUYECKUI TOK B KUIAKOCTH.
. "a30BbI# pa3psin.
. U3MepeHue cuitbl TOKa aMIepMeTPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsHpKeHUsl BOJIbTMETPOM.
. Peocrat u Mara3uH CONpoOTUBIICHHIA.
. B3aumopneiicTBue MOCTOSHHBIX MarHUTOB.
. MonenmupoBaHue HEBO3MOKHOCTH pa3/1€JIeHUs MOI0COB MATHUTA.
. MonenupoBaHue MArHUTHBIX ITOJIEM OCTOSHHBIX MarHUTOB.
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. MaruuTHOE€ 1oJjie Toka. DJIEKTPOMAarHmT.
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. JleiicTBME MarHUTHOT'O MOJIsl HA MPOBOJHUK C TOKOM.
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. DIEKTPOABUTATENb TOCTOSHHOI O TOKA.
. UccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYyKIIUH.
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. 3aBHCHMOCTB HalpaBJICHUA WHAYKIIHOHHOT'O TOKa OT yCHOBI/Iﬁ €ro BOBHUKHOBCHMU .

N
(92

. DIEKTPOreHepaTop MOCTOSHHOT O TOKA.



Jlabopamopusie pabomot u onvimol.

OMnBITHI 110 HAOTIOACHUIO JICKTPU3AIMH TeJ UHAYKIIUEH U TPU COMPUKOCHOBEHHH.
HccnenoBanue ASHCTBHS 3JEKTPUYIECKOTO MO Ha TPOBOJAHUKH U TUNIIEKTPUKHU.
COopka u nmpoBepka paboThI JIEKTPUIECKOH I[€MH TOCTOSTHHOTO TOKA.

W3mepenre u peryIupoBaHue CHIIbI TOKA.

V3mepenue U peryJimpoBaHUe HATPSK CHUSI.

oOu .k wNeRE

HccenenoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS
PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
7. OneITbl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPHUUECKOTO  CONPOTHUBIICHMS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOLAAH ITIOIIEPEYHOr0 CEUEHUs U MaTepUaa.
8. IIpoBepka mpaBuia CIIOKEHHMS HANPSDKEHWH NpPHU IOCIEA0BATEIBHOM COEIMHEHUHU
JIBYX PE€3UCTOPOB.
9. IIpoBepka npaBuiia Ui CHJIbI TOKA IIPU NApaJLIEIbHOM COCIUHEHUH PE3UCTOPOB.
10. Onpenenenue paboOThI JIEKTPUUECKOr0 TOKA, UAYIIEr0 Uepe3 pe3nucTop.
11. Onpenenenne MOIHOCTH 3JIEKTPUUYECKOI0 TOKA, BBIJIEJIIEMOI Ha pe3ucTope.
12. MccrenoBanue 3aBUCUMOCTH CHJIbI TOKA, MIYLIErO YEPE3 JIaMIIOUYKY, OT HaIpPsKEHUs
Ha HEW.
13. Onpenenenne KII/I narpeBartens.
14. MccnenoBanue MarHUTHOI'O B3aUMO/ €M CTBUS ITOCTOSTHHBIX MarHUTOB.
15. MI3yyeHue MarHMTHOI'O TIOJI IIOCTOSHHBIX MArHUTOB IIpU HMX OOBEIMHEHHH H
pas3zaeseHuu.
16. MccnenoBanue 1elCTBUSA MEKTPUYECKOr O TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOZEHCTBHSI KaTyILIKH C TOKOM U
MarHuTa OT CHJIbl TOKa ¥ HAIIPABJICHKS TOKA B KaTyIIKE.
18. N3yuenue aeiicTBUS MATHUTHOT'O TIOJISI HA TPOBOJHUK C TOKOM.
19. KoHCTpyHpoBaHUE U U3y4eHUE PAOOTHI DNIEKTPOABUTATETIS.
20. U3mepenue KII/I a1exkTpoaBUraTeIbHON YCTaHOBKH.
21. OnbITEl MO MCCIEIOBAHMIO SBJICHUS 3JIEKTPOMAarHUTHOW WHAYKLWHU: HMCCIEOBAaHHE
M3MEHEHUH 3HaYeHUs U HAIlPaBJICHUs] MHAYKIIMOHHOI'O TOKA.
9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHS.

Mexannueckoe apuxenne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWXKEHUs. PaBHOMepHOe mpsMoiinHEHOe JBHKeHHe. HepaBHOMepHOE
npsiMojiMHelHoe ABukeHue. CpenHsis U MTHOBEHHAs CKOPOCTh Tejla IpPU HEPAaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe mpsMonuHelHoe aBikeHne. CBodoaHoe magenue. OnbIThl
lanuies.

PaBHOMEpHOE nIBUXKEHHE MO OKpyXKHOCTH. [lepuon u vactora obpaimieHus. Jlunelinas u
yrioBasi CKopocTu. LleHTpocTpeMuTensHOe YyCKOpEHHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akoH HeroTona. Tperuii 3axkon Herotona. IlpuHiun
CYNEPHO3ULIUH CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CUJIa TPEHHS CKOJBXEHUS, CUJa TPEHUS
MOKOSI, IPYTHE BUbI TPEHUS.



Cuna Ts)KeCTH M 3aKOH BCEMHPHOrO TATOTEHHUS. YCKOpEeHHE CBOOOJHOrO MaJCHHS.
JBmxenue mmaner Bokpyr Connna. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
IIEpPErPy3KH.

PaBHOBecue MaTepraibHON TOUYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpauieHusa. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynec tena. M3menenne mMmmysbca. VMIynabc cuibl. 3aKOH COXpPaHEHHsI MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanudeckasi pabora u MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBsi3b

SHEPruu

u pa6OTBI. HOTCHI_IPIaJILHaSI OHCPrusa TCjIa, MOAHATOrO HaJd MOBCPXHOCTHIO 3CMIIM.

[TorennmanbHas sHEeprus cxkaTo npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECK OU
SHEPruu. 3aKOH COXPaHEHUsI MEXaHMUECKON SHEPTHUH.

Hemoncmpavuu.

1. HaOmoJeHne MexaHMYeCcKOoro ABM)KEHHsI TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHE IyTell U TPAEKTOPHH IBHMYKEHHSI OAHOI'O U TOIO € Tejla OTHOCUTEIBHO
pa3HbIX TE OTCUETA.

3. HM3mepeHue CKOpPOCTU U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHMUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.

5. HaGmonenue qBMXEHUS Teja MO OKPY>KHOCTH.

6. HaOmoneHue MexaHUYECKUX SIBJICHUN, IPOUCXOASIINX B cucTeMe orcuéra «Tenexkar
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCHTEIbHO KaOnuHeTa (PU3HKH.
3aBUCHMOCTb YCKOPEHUS Tea OT MacChl T€Jla U JEHCTBYIOIEN Ha HErO CUJIBL.

8. HaOmoseHue paBeHCTBA CHII ITPH B3aUMOJICH CTBUH TEJI.

9. H3mMmeHeHue Beca Tesla IpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umnyabca Npy B3aUMOJEHCTBUHU TEIL.

11. [IpeoOpazoBaHusl SHEPTUU MIPU B3aUMOJICHCTBUH TeEIl.

12. CoxpaHeHue UMIyJIbca MIPU HEYIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue uMIyJibca Ipy a0COIIOTHO yIIPYTroM B3aUMOJIEH CTBUU.

14. HaGmoieHue peakTHBHOTO JIBHIKCHUS.

15. CoxpaHeHre MEXaHUUECKOM HEPruu Npyu cBOOOIHOM MaIEHUN.

16. CoxpaHeHre MEXaHMYECKON SHEPTUU IIPU JBUKEHHUH TENA MO JEHCTBUEM IIPYKHUHBI.

Jlabopamopusvie pabomul u onvimeul.

1. KoHcTpyupoBaHue TpakTa JJI1 pa3srOHAa U JaJbHEHIIEro paBHOMEPHOIO IBUKCHHUS
LIapUKa UJINA TEIEKKH.

2. OmpeneneHue cpelHell CKOPOCTH CKOJBbKEHHsS OpycKa WM JBUKEHMs IAapUKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tejla NPU PAaBHOYCKOPEHHOM [BMJKEHUHU I10 HAKJIOHHOU
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JABUXEHHUH 0€3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka THIIOTE3bl: €CIM HpPH PABHOYCKOPEHHOM JBIKEHMHM O€3 HayaJbHON
CKOPOCTM IYyTH OTHOCATCS KaK pPsX HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIIUE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJBI TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAJIBHOI'O
JIaBJICHUSI.

7. Omnpenenenue ko3 umeHTa TPEeHUs CKOJIbXEHUS.

8. Omnpenenenune )XECTKOCTU NPYKUHBL.



9.

Omnpenenenue pabOThl CHJIBI TPEHHUSI IpPU PABHOMEPHOM JIBUJKEHUU Tejla IO
TOPU30HTAIBHON ITOBEPXHOCTH.

10. Onpenenenre pabOThl CUJIBI YHNPYTOCTH MPH NOABEME Ipy3a € HCIOJIb30BAHUEM

HEIOABUIKHOI'O U ITOABUYKHOIO OJI0KOB.

11. 3y4yeHue 3aKOHA COXPAHEHUS YIHEPTHUHU.

Paznen 9. Mexanuueckue KoJieOaHusi ¥ BOJIHBI.

KonebatensHoe nBuxkeHue. OCHOBHBbIE XapaKTEPUCTUKU KoJeOaHWN: MEpHOA, 4acToTa,
aMIIMTyAa. MaremaTHuyeckuid W NPYXKUHHBIM MaaTHUKU. IlpeBpamienue »sHeprum npu

KOJIE0ATEIbHOM JIBUJKEHUH.

3aryxatomue koneOaHus. BriHyxneHHbIe KosieOaHus. Pesonanc. MexaHnueckue BOJIHBIL.
CpoiicTBa MexaHMUYECKUX BOJH. IIpogonbHble U noNepedHble BOIHbI. JJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHN4eCKHUe BOJIHBI B TBEPAOM TeJ€, CECMUUYECKUE BOJIHBI.

3Byk. ' pomMKoCTb 3ByKa U BbicoTa ToOHA. OTpaxkeHue 3Byka. IHQpa3ByK U yJIbTpas3ByK.

Hemoncmpauuu.

1. HaOGmtonenue koneOaHuii T MOA JEHCTBUEM CUJIIBI TSIKECTU U CUJIBI YIPYTOCTH.

2. HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYXKUHE.

3. HaGmonenue BBIHYXAEHHBIX KOeOaHUI U pe30HAHCA.

4. PacnpocTpaHeHHE MTPOJOJIbHBIX U MONEPEUHBIX BOJIH (HA MOJENN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

6. AKyCTHMYECKUI PE3OHAHC.

Jlabopamopuwvie pabomul u onvimul.

1. OmnpezneneHue 4acTOTHI U IepuoJa KoyeOaHU MaTeMaTHUE€CKOro MasiTHUKA.

2. OrmpeneneHue 4acTOTHI U epuojia KoaeOaHui Mpy>KHHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBHCHMOCTH Iepuojia KojleOaHWH MOABEHIEHHOr0 K HHUTH Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH INepuoOAa KoJIEOAaHUN MPYKUHHOTO MAasiTHUKA OT MaccChbl
rpysa.

5. TIpoBepka He3aBHUCHUMOCTH Mepuoja KonebaHWil rpysa, MOABEIICHHOIO K HHUTH, OT
Macchl rpysa.

6. OneITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIepuoAa KoJIeOaHUW MPYKUHHOTO
MasTHHUKA OT MACChl Tpy3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue ycKOopeHHs CBOOOIHOTO MaeHHS.

Paznen 10. 3HeKTpOMaFHI/ITHOQ moJI€ U JJICEKTPOMATHUTHBLIEC BOJIHBI.
:‘)HCKTpOMaFHI/ITHOG I10JIC. :‘).]'IGI(TpOMaFHI/ITHLIG BoaHBI. CBoOMCTBa QJICKTPOMAruuTHBIX
BonH. Illkana QJICKTPOMAIrduTHBIX BOJIH. Hcnonp3oBaHue QJICKTPOMArduTHLIX BOJIH JJIA COTOBOM

CB3H.

DnexTpoMarHuTHas npupoja csera. CKkopocTh cBeTa. BolHOBbBIE CBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH.
BosHoBbI€ cBOiicTBa CBETA.

Jlabopamopuwvie pabomul u onvimeul.

1.

W3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH € MOMOIIBIO MOOUIIEHOTO Tene(oHa.

Pa3znen 11. CBeToBbI€ SIBJIEHHS.
JlyueBast monens cBera. Mcrounuwku cBeta. I[IpsMonuHEHOE pacnpocTpaHEHHE CBETa.

3atmenus CoHIIA 1 .HYHI)I. OTpa)KeHI/Ie cBeTa. [Inockoe 3CpKaJo. 3akoH OTPAXKCHUA CBCTA.



ITpenomiienne cBera. 3akoH NpesoMieHus cBera. [lonHoe BHYTpEeHHEE OTpaKEHUE CBETa.
Vcnonb3oBaHue MOJTHOIO BHYTPEHHET0 OTPaXKEHUSI B ONTUYECKUX CBETOBO/AX.

Jlunza. Xox mydeit B smH3e. OnThueckass cucrema Qoroamnmnapara, MUKpPOCKONA MU
Tesieckona. [';1a3 kak ontuyeckas cucrema. bia3zopykocTs U AaibHO30PKOCTb.

Paznoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. CrioXKeHHe CEeKTPabHbIX [IBETOB.
Hucnepcus csera.

Jemoncmpauuu.

W Nk WNE

[IpssMonuHeitHOE pacnpOCTpaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenune n3o0pakeHU# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuyeckuil CBETOBO/I.

Xon mydeld B COOMpAFOIICH JIMH3E.

XoJ1 Jiyuel B paccerBaroNIei JIMH3E.

[Tonyuenue n300pakeHU C OMOIBIO JIUH3.

[Tpunnun aerictBus oToamnmnapara, MUKPOCKOMA U TEJIECKOIIA.

10. Mogensb riasa.

11. Pa3noxenue 6€10ro cBeTa B CIIEKTP.

12. [Tonyuenue 60enoro cBera Mpu CIOKEHUH CBETA PA3HBIX [IBETOB.
Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

No vk

HccenenoBanue 3aBUCHMOCTH yTrila OTPaXkKE€HUsSI CBETOBOIO JIyda OT yIJla ITaJICHHUs.
H3ydenue xapakTepUCTUK U300paKeHUS MPEAMETa B MIOCKOM 3epKaJe.

HccenenoBanue 3aBUCMMOCTH yTJIa IIPEJIOMJIEHHS] CBETOBOIO JIyda OT yrja MaJeHus Ha
I'PAaHUIIE «BO3IYyX—CTEKIIO».

[Tonyuenue n300paskeHU C MOMOIIBI0 COOMpAIOIIEH THH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHHS M ONITHYECKOM CHUIIBI COOMPAIOIIEH JTHH3BI.
OmnbITHI IO pa3NokKEHUIO OEIOro CBETa B CHEKTP.

OnpITHl 1O BOCHPHUATHIO IBETa MPEIMETOB NMPH HX HAOIIOJIEHWH Yepe3 ILIBETOBbIC

GWIBTPBHL.

Pa3nen 12. KBaHnTOBBIE sIBJICHHS.

Omneitel Pesepdopaa u nnanerapHas mozaens atomMa. Moaeins atoma bopa. Vcnyckanue u
MOrJIoneHrne cBeta aroMoM. KBaHThI. JInHeWyaTbie CIEKTpPHI.

PagnoaktuBHocTh. Anbda, Oera- um ramma-usiydeHus. CTpoeHHE aTOMHOIO sApa.
Hyknonnas wmonens atomHoro siapa. M3oronbl. PagmoaktuBHble mnpeBpamieHus. Ilepuon
1oJlypacrajia aTOMHBIX SiAep.

SnepHble peakuy. 3aKOHbI COXPAaHEHUs 3apsJ0OBOr0 U MAaCCOBOI'O YMCENl. DHEPrus CBS3U
aTOMHBbIX sigep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTe3a u JeneHus sjep. Mcrounuku
sHepruun CoJiHIa 1 3BE3].

SnepHas sHepreTuka. JlelcTBUS paJJMOAKTUBHBIX U3JTYUYEHUI HA )KUBbIE OPraHU3MBI.

emoncmpavuu.

oOukwWwNPRE

CrniekTpsl U3Iyd€eHHs U MOTJIOLIEHMS.

CrekTpbl pa3IMUYHbIX Fa30B.

CnekTtp Bogopoaa.

Habnronenue TpekoB B kamepe Bunbcona.

Pa6oTa cuérurika MOHU3UPYIOIINX U3JTyYEeHUH.

Perucrpanys u3inydeHus NpUPOJHBIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopusie pabomot u onvimol.

1. HaOmroneHue CIJIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITydeHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPrUU YaCTULIBl IO TOPMO3HOMY MyTH (IO

doTorpadusm).

3. Hsmepenue paanoakTHBHOTO GOHA.

IHoBTOpPHUTEIBbHO-0000 A0 IIMIT MOYTb.

[ToBTOpUTENHEHO-0000MAOMMI  MOAYJAb TIPENHA3HAYEH JJIsi  CHUCTEMaTh3aluu |
00001IIEHHSI IPETMETHOTO COAEPKAHUS U OTBITA JEATEILHOCTH, TPUOOPETEHHOTO MPH U3yUCHHUH
BCEro Kypca (pM3MKH, a TaKKe JJIs1 MOATOTOBKM K OCHOBHOMY T'OCY/JapCTBEHHOMY 3K3aMEHY I10
¢busnke st 00yJarOMIMXCsl, BEIOPABIIIUX 3TOT YYCOHBINA TPEIMET.

[Ipy wu3yyeHMH [aHHOTO MOAYJS peaJu3yloTCd U CHUCTEMAaTU3UPYIOTCS BB
NeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS  JIOCTIDKEHHUE TMPEAMETHBIX U
METanpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHUs, (HOPMUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIEOBAHUS SIBJICHUN MPHUPOABI U TEXHUKH,
OBIIQJICHNE YMEHUSIMHU OOBSICHATH (PU3HUECKUE SBIEHUS, NPUMEHSS TMOMyYeHHBbIE 3HAHUA,
pemarth 3aa4u, B TOM YKCII€ KAU€CTBEHHbIE U HKCIIEPUM EHTAJIbHBIE.

[IpyHIMNINAIBHO AESATENbHOCTHBIN XapakTep AaHHOTO pa3fena peajn3yercs 3a cuér Toro,
YTO 00yYarolecs BBIMOJIHAIOT 3aJaHusl, B KOTOPBIX UM TpejiaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHWI PacloO3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE SIBICHUS
B OKpY>KarollIel NPUPOJI€ U TTOBCEIHEBHON KU3HMU;

MCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIEAOBaHUS (DU3UYECKUX SIBJICHUM, B TOM YHCIE IS
MIPOBEPKH TUIIOTE3 U MOITYYEHUSI TEOPETUIECKUX BBHIBOIOB;

OOBSCHATh HAayYHBIC OCHOBBI HamOoJee BaXKHBIX JOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOrO0 HCHOJIb30BAHMS PA3UYHBIX HMCTOYHUKOB HSHEPTMH HAa OCHOBE
3aKOHA MPEBPAIECHHUS U COXPAaHEHUS BCEX M3BECTHBIX BUIOB DHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbBTATbBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa3oBaHHUS HAMpaBJIEHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX O6pa3OBaTC.HLHbIX PE3YyJIbTATOB.

B pesynprare wusydeHus (GU3MKH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Yy

oOyuyaromierocsi OyayT chopMHPOBAHBI CIEIYIOIINE THMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSABJIEHNE MHTEpPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (pr3nueckoit
HAYKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHXKEHUSAM POCCHICKUX YUEHBIX -PU3UKOB;

2) rpazKIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJAEHHUU OOLIECTBEHHO 3HAYMMBIX M 3TUYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM NIPHUMEHEHHEM JOCTHKEHUH (PU3UKH;

- OCO3HAHME BaXXHOCTU MOPaJIbHO-ITUYECKUX IIPUHIUIIOB B €A TEIbHOCTH YUEHOIO;

3) 3cTeTH4ecKOr0 BOCIIMTAHMS:

- BOCHpPUATHE ICTETUYECKUX KauyecTB (PU3UUECKOW HAYKHU: €€ FapMOHUYHOTO MOCTPOCHHS,
CTPOroCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOTI'O MIO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTa TO3HAaHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BAXKHEHILIEH COCTaBIAIOIIEN KYJIbTYPBbI;

- pa3BUTHE HAYYHOHU JTFOO03HATEIBHOCTH, MHTEPECa K UCCIEe0BATENbCKON ASSITEIbHOCTH;

5) popMupoBaHuA KYJAbTYPBbI 310POBbSl U SMOLHOHAJIBHOIO 0JIArONOJIYyYHUs:

- OCO3HaHHWE IICHHOCTH 0€30macHOro o0pas3a >XHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTHM MpaBHJI 0O€30MacHOrO TIOBEJEHUS Ha TpaHCHOpPTEe, Ha Joporax, ¢
ANEKTPUYECKUM U TEMJIOBBIM 000pYyI0BaHHEM B JOMAIIIHUX YCIOBUSX;

- chopMupOBaHHOCTH HaBBIKA PEe(IEKCHH, MPU3HAHNE CBOETO IMpaBa HAa OMIMOKY M TaKOro
e [paBa y APyroro 4eaoBeKa;

6) TPyA10BOr0 BOCIIMTAHUA:

- aKTUBHOE€ YYacTHE B PELIECHUU MPAKTHUUECKHX 3a7ad (B paMKax CeMbU, 00pa3oBaTeIbHOU
OpraHu3alMM, TopoJa, Kpas) TEXHOJIOTMYeCKOM H COIMalbHON  HaIpaBJIEHHOCTH,
TpeOyIOIUX B TOM YKcTe U (prU3nuecKuX 3HaHUil;

- UHTEPEC K MPAKTUIECKOMY M3Y4EHHIO MPOo(decCcHii, CBI3aHHBIX C (PU3HUKOIA;

7) 3K0JI0TMY€eCKOT0 BOCTIMTAHUS:

- OpUEHTAalUMsl Ha MpUMEHEeHue (U3MUECKMX 3HAHMM Ajd pelleHus 3ajad B oljacTu
OKpYXalollel Cpefpl, MJIAHUPOBAHUS MOCTYIKOB M OLUEHKU MX BO3MOXKHBIX IOCJIECTBUM
JUISL OKPY>KAtOIIen CpeJibl;

- 0CO3HaHHUE INI00AIBHOI0 XapaKkTepa 3KOJIOrMYeCKUX MPo0dJieM U MyTel UX pelleHus;

8) ajanTanuu K M3MEHAKIUMCH YCJIOBHAM COUMATBHONW M NIPUPOAHOI Cpeabl:

- MOTPeOHOCTh BO B3aUMOACWCTBUM TPU BHIIOJHEHUM UCCIEAOBAHUM M IPOEKTOB
(U3NYECKOI HAMIPABIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHHUSIM JIPYTHUX;

- IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1S TENIbHOCTD;

- MOTpeOHOCT, B (POPMUPOBAHWMU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIMPOBATH HJIEH,
MOHSITHS, TUTIOTE3bl O PU3NYECKUX OOBEKTaX U SBIICHUSX;

- OCO3HaHME AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIETEHTHOCTEH B 00acTu GU3NKH;



® - [JIAHUPOBAHUE CBOEI'O Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUII;

® - CTPEMJICHUC aHAJIM3UPOBATb U BBIABJIATH B3AUMOCBA3U IIPHUPOJLI, O6I_HCCTB3. H 5KOHOMUMKH,
B TOM 4YHCJIC€ C UCIIOJIb30BAHUEM (bI/ISI/ILIeCKI/IX 3HaHHI>'I;

e - OLEHKAa CBOMX JEUCTBUI C Y4YETOM BIIMAHMS Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
IJ100aIbHBIX MTOCIEICTBHUI.

METANPEJIMETHBIE PE3YJIBTATbBI

B pesymprare oCBOEHHMS TporpamMmbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOyuwaromerocsi OyayT cOpMHUPOBaHBI MeTaNpeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIIME TI03HABaTeJbHbIE YHHBEpCaJbHbIE YyueOHBbIE JACHCTBHUS, KOMMYHUKAaTUBHBIE

yHHUBepcajbHbIE Y4eOHbIe TEeHCTBUS, PEryISITUBHbIC YHUBEPCAIbHBIE YUeOHbIE AeHCTBHUS.

Ilo3HaBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUS

Ba3oBble JJornyeckue 1eiicTBUA:

BBISIBJIATH U XapaKTePU30BATh CYIICCTBCHHBIC TPH3HAKUA O0BEKTOB (SIBICHU);
YCTaHABIMBAThH CYIICCTBEHHBIM MPU3HAK KJ1acch (PUKAIMK, OCHOBAHUS Ui 0000meHuUs
U CpaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B paccMaTprBaeMbiX (hakTax, JaHHBIX U
HAOJFOICHUSIX, OTHOCSIIUXCS K (PU3NYCCKUM SIBJICHUSM;

BBISIBJIATh MPUIMHHO-CIICCTBEHHBIC CBS3M TPH HM3y4CeHUU (DU3HUECKUX SIBICHHA U
MPOIIECCOB, JeNaTh BBIBOABI C HCIOJB30BAHMEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3HUECKUX BEINYMH;
CaMOCTOSITENIFHO ~ BBIOMpATh Crmocod pemieHus y4eOHOH ¢u3ndeckoil 3amayu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUsS, BHIOOp HauOoJIiee MOAXOMASINETO C
y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibCKue 1eCTBUA .

MCIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENHCKUN HHCTPYMEHT ITO3HAHUS;

OPOBOAUTH IO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIIOXKHBIH
bu3nyecKkuii SKCrepuMeHT, HeOOJIbII0e HCcClleoBaHNe (PU3UYECKOTO SIBJICHHUS,
OLICHMBATh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMALINIO, MOJYYEHHYIO B XOJ€
WCCIICZIOBAHUS UJIH SKCIIEPUMEHTA;

CaMOCTOSITENIFHO  (OPMYJHpPOBaTh OOOOIIEHHS M  BBIBOABI IO  pe3yibTaTaM
POBEAEHHOr0 HAOIIOIEHU S, OIIbITA, UCCIIEA0BAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JlajibHEHIIIee pa3BUTHE (DPU3MUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ unpopmanueii:

INPUMEHATh pa3jMuYHbIE METOAbI, MHCTPYMEHThI U 3allpochl IpU IMOHCKE U OTOOpe
MH(pOPMAIIUHU WK TaHHBIX ¢ YIETOM MPEII0KEeHHON yueOHoM Gpu3nueckoit 3a1a4u;
aHaJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(OpPMAIMIO pa3INYHbBIX
BUJI0B U ()OpM IIPECTABIICHNUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJbHYIO (GOpMYy MpeacTaBieHUs HHGOpMAlUU U
WLTIOCTPUPOBATh pEIlaeMble 3aJjaud HECIOKHBIMU CXeMaMH, AHarpaMMaMH, HHOU
rpauKoi 1 UX KOMOMHAITUSMH.



KOMMYHHKaTI/IBHLIe YHuBepcaJbHbIC yqeﬁm)le JeHCTBUA:

B XO0Jlc OOCYXJeHHus Y4eOHOro Marepuaja, Pe3yJIbTaToB JIA0OpAaTOPHBIX pPabOT M
MIPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/JTaeMOW TEMbI U BBICKA3bIBaTh UICH,
HaIleJICHHBIC HA PEIICHHE 3aJ1a49H | MOJIJIepKaHue 01aroKenaTeIbHOCTH OOIICHMS ;
COIOCTABIIATh CBOM CYXJICHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIMAJIOra,
O0HAPYKHUBATh Pa3IIMUUE U CXOJICTBO ITO3HIIHIA,

BBIPAXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUChbMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABIATH  PE3YyJbTATHl  BBIIOJHEHHOTO  (U3WYECKOTO  OIbITa
(9KCIIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

MOHUMATh W HKCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYAJIbHOW padOTHI
IIPU PEILIEHUU KOHKPETHON (pU3nUecKoi IpoOIeMBl;

NPUHUMATh LENW COBMECTHOW JesATeNbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €€
JOCTHKEHHIO: PacIpefeNsiTh POJM, 00CYKAAaTh MPOLECCHl U Pe3yabTaThl COBMECTHOMN
paboThl, 060011aTh MHEHUST HECKONBKHX JIFOJIEH;

BEITIOJIHATG CBOIO YacTh Pa0OTHI, TOCTHTas KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPABIICHUIO ¥ KOOPIUHUPYS CBOH JEHCTBUS C IPYTUMH YWICHAMHA KOMaH/IbI;
OLICHMBATh KAaueCTBO CBOEr0 BKIaJAa B OOMMI MOPOAYKT TO KPUTEPUSIM,
CaMOCTOSTEIILHO C(hOPMYITHPOBAHHBIM YUACTHHKAMU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpPCATbHBbIE Yy4eOHbIe 1eCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CUTYaIUSAX, TPEOYIOMUX sl pelIeHUs
bU3NYeCcKNX 3HAHUK;

OPHEHTHPOBATHCS B PA3JIMYHBIX IMOAXOAAX MPUHATHS PENICHUH (WHAWBUIYATbHOE,
MPUHSATHE PEUICHHS B TPYIIIE, IPUHATHE PEIICHUH TPYIITON );

CaMOCTOSITEIIFHO COCTABJIATH QJITOPUTM pElIeHHs] (PU3NYECKON 3aJadyd WM IJIaHa
UCCIICIOBAHUSI C YYETOM HMEIONIMXCS PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/jIaraeMble BAPHAHTHI PEIICHUN;

JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, MOIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh a/IEKBATHYIO OLIEHKY CUTYalluu U NpeJIaraTh IjaH €€ M3MEHEHUS;

OOBSCHATh NPUYUHBl JOCTUXKEHUS (HEIOCTH)KEHHUs) pEe3yJbTaTOB JEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM UHCIIE B XOJ] BBIIOJIHEHUS (PU3NUECKOrO
UCCIIEZIOBAHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIMXCS
CUTYalluH, YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTH ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa UM JUCKYCCHM Ha HAY4HYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTHKY JPYyroro;

NpU3HaBaTh CBOE MpPaBO Ha OMMOKY INpH pemeHuH (U3NYecKHX 3a7ady WM B
YTBEP)KICHUAX HA HAyYHbIE TEMBI U TAKOE K€ IIPaBO IPYroro.

NPEAMETHBIE PE3YJIbTATDBI



K xoH1y oOydeHus B 7 KJjacce IMpeIMETHblE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

UCIIONIb30BaTh MOHATHA: (U3NYECKHME U XUMUYECKHE SBJICHHUSA, HaOII0/IeHHe,
HKCHEPUMEHT, MOJENb, TUIOTE3a, €AUHUIIBI (PU3UYECKUX BEJIWYUH, aTOM, MOJEKYJa,
arperaTHbie COCTOSIHHMSI BelecTBa (TBEpIOE, KUIKOE, Ta3000pa3HOe), MEXaHHUYECKOe
JIBUKEHHE  (paBHOMEpPHOE, HEPAaBHOMEPHOE,  IMPSMOJMHEHHOE),  TpPaeKTopus,
paBHOzelcTByIOmas cuia, nedopmanus (ympyras, IJIaCTUYECKasl)), HEBECOMOCTD,
COOOMIAOIINECS COCY/IBI;

pa3nuyaTh ABiIeHUs (Auddy3us, TEMIOBOE ABMKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBU)KEHNE, HEPAaBHOMEPHOE [IBM)KEHHUE, MHEPLMs, B3aUMOJIEHCTBUE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHOM OChIO BpAILEHHUA, Iepenada AaBICHUS TBEPIBIMU
TeJaMu, )KUJIKOCTSIMU U Ta3aMu, aTMOC(EpHOE J1aBlieHUE, IJIaBaHuE TeJl, TPeBpalleHUs
MEXaHUYECKOW SHEPrUM) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIHMX JaHHOE (PU3NYECKOE SABIICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SABJICHUN B OKpPYXKaloIlleM MUpE, B
TOM 4ucie (U3MYECKHUEe SIBJICHUS B MPUPOJE: IPUMEPhl JBUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMM B JKMBOM W HEXKHMBOW INPUPOJE, NEUCTBUE CHJIBI TPEHUsS B INPUPOJE H
TEXHUKE, BJIMSHUE aTMOC(EPHOro NaBIEHHS Ha JKUBOH OpraHu3M, IUIaBaHHUE pbIO,
pbluaru B TeJIe YesloBeKa, IPU 3TOM MEPeBOIUTh MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKH) (GU3UUECKUX SABICHUM;

OIUCHIBATh U3YUYEHHbIE CBOMCTBA T€l U (PU3NUECKUE SBJICHUS, UCIOIb3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CpPEIHSsS
CKOpPOCTh, CHJIa YHPYTOCTH, CHJa TSDKECTH, BEC Tella, CUja TPEHMs, [aBJICHUE
(TBEpmoro Tena, >KUIKOCTH, Ta3a), BbITAJKMBAIOLIAasl CUJIAa, MEXaHH4yeckas palora,
MOIITHOCTh, IUIEYO CHJIBl, MOMEHT CHJbI, KO3(QQUIMEHT TMOJIE3HOTO JeWCTBUS
MEXaHHU3MOB, KMHETUYeCKasi U MOTEHIMalbHas SHEprus), Ipu ONUCAHUM TNPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HUCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHUS U €AMHUIIBI
¢u3NYeCcKNX BEIMYHH, HAaXOOUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (U3HUECKYIO
BEIMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaUKH H3YUYEHHBIX 3aBHCHUMOCTEN
(u3HUEeCKNX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeN, (U3UYECKUE SBJIEHUS U IIPOLECCHl, HCIOIb3Ys
IpaBUia CIOKEHUs cui (BOJIb OIHOW NpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH
ApxuMena, IpaBUJIO paBHOBecHs pblyara (OJI0Ka), «30JI0TOE MPABUIIO» MEXaHHKH,
3aKOH COXPaHEHUS MEXaHUYECKOM DHHEpruM, IpU OTOM JaBaTb CJIOBECHYIO
(bopMyIUpPOBKY 3aKOHA M 3alMChIBATH €r0 MATEMATHYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKHE SIBIECHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluld MPAaKTHKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISABIATh INPUYHHHO-
CIIEZICTBEHHbIE CBSI3H, CTPOUTH O0OBSICHEHUE U3 1—2 JIOrMYecKuX IIaroB ¢ onopoi Ha 1-
2 W3YYEHHBIX CBOHcTBAa (U3WYECKUX SBJIEHUH, (QUIMUYECKHMX 3aKOHAa WIU
3aKOHOMEpPHOCTH;

pemarb pacuéTHble 3amayd B 1-2 JeMCTBUSA, HCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBS3bIBAIOINME (U3MUYECKHE BEJIMYMHBL: HAa OCHOBE AaHaJM3a YCJIOBUS 3a7a4uu
3alUChIBaTh KPAaTKOE YCIIOBHE, IMOJCTaBIATh (PU3MUECKUE BEIUYMHBI B (OPMYIBI U
IIPOBOJIUTh PACUETHI, HAXOAUTH CIPABOYHBIE JAHHBIEC, HEOOXOIMUMBIE IJIs PELICHUS
3aj1a4, OIIEHUBATh PEATTMCTUYHOCTD MOTYYCHHOW (PU3NYIECKOl BEINYHHBI,



pacrio3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh IPU IMOMOLIM (PU3NUYECKUX
METOJIOB, B OINMCAaHWM HCCIEJOBAaHUS BBIACIATh IIPOBEPAEMOE MPEAIIOI0KEHUE
(rumotesy), pasiMyaTb M HMHTEPIPETUPOBATH IOJYYEHHBI pe3yJbTaT, HaXOAUTh
OLIMOKH B XOJ1€ OIbITA, J€1aTh BHIBOJIBI [10 €0 pe3yjbTaTaM;

IPOBOJIUTH OMNbBITHI 110 HAOJIIOJIEHUIO (PU3MUECKUX SBJIEHUN WK (PU3MYECKUX CBOICTB
Tes:  (OPMYIHMPOBATH MpPOBEpsieMble TMPEANOJIOKEHUS, COOMpaTh YCTAHOBKY W3
IPEIJIOKEHHOT0 000PYI0BAaHUS, 3aITUCHIBATh XO/] ONbITa U (POPMYJIMPOBATH BHIBOIBI;
BBITMOJHATD MPSAMbIE U3MEPEHUs PaCCTOSHUS, BpPEMEHHU, MacChl Tesa, 00bEMa, CUJIbl U
TEMIIEpaTyphbl C MCIOJIb30BAaHHUEM AHAJOTOBBIX M IH(POBBIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHus MPUOOPOB € yUETOM 3aJJaHHON aOCOTIOTHOW MOTPEIIHOCTH U3MEPEHHil;
MPOBOJUTH MCCIEOBAaHUE 3aBUCHUMOCTH OJHON (PU3MYECKOW BEIUYMHBI OT APYro C
UCIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO ABUKYLIETOCS
TeNa OT BPEMEHU JBUKEHUS Tejla, CUJIbl TPEHMs CKOJILKEHMsS OT Beca Tella, KauecTBa
00pabOTKM IOBEPXHOCTEH TEl W HE3aBUCUMOCTU CHUJIbl TpPEHUS OT IUIOLAAH
COIIPMKOCHOBEHUS TeJl, CUJIbl YIPYrOCTU OT YJJIMHEHUS MPY>KHUHBI, BHITAJIKUBAIOLIEH
CHIIBI OT 00BEMa MOrpyKEHHOW dYacTH Telda W OT IIJIOTHOCTH IKHAKOCTH, €€
HE3aBUCHMOCTU OT IJIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO IOTPYXKEHO Telo,
YCIOBUH IJIaBaHMSA TeJ, YCIOBUH paBHOBECUS pbluara M OJIOKOB), Yy4acTBOBaTh B
IUIAHUPOBAHUU Y4E€OHOIO HCCIEJOBAaHUSA, COOMPAaTh YCTAHOBKY M  BBINOJIHSATH
U3MEPEHHs, CIeAys NPEMJIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yJbTaThl MOIYYEHHOM
3aBUCUMOCTH (U3MUYECKUX BEJIWYMH B BUJAE MNPEIJIOKEHHBIX TaOIUI M TpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEAOBAHMUS;

NPOBOJUTh KOCBEHHbIE H3MEpEHUS (HU3NUYECKUX BEIMYUH (TJIOTHOCTh BEIIECTBA
KUIAKOCTH M TBEPAOrO TEla, CHJIA TPEHUS CKOJBXKEHMS, J[aBJICHHE BO3AYyXa,
BBITAJIKMBAKOIAs CUja, JCHUCTBYIOIIAs Ha MOrpy)KEHHOE B JKMJIKOCTh TeO,
K03(pPuIMEeHT Mose3HOro NEeHCTBHS MPOCTHIX MEXAaHU3MOB), CIEIys IMpeaIoKeHHON
MHCTPYKIMU: IIPU BBIIIOJHEHUN U3MEPEHHI COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIIATH 3HaYEHHE HCKOMOM BEINYMHBI;

co0moaTh TpaBWiIa TEXHMKH Oe30macHOCTH TpH pabore ¢ J1abopaTOpHBIM
000pyZIOBaHUEM;

yKa3plBaThb IPUHLMIBI JAEUCTBUS INPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETp, COOOIAIOIINECS COCYIbl, OapoMeTp, pbluar, NOJBUKHBIN U
HETOBUKHBII 0JI0K, HAKJIOHHAS MJIOCKOCTb;

XapaKTepU30BaTh IMPUHLIMIIBI JACHCTBUS M3YUYEHHBIX NPHOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOH HAa MX ONUCaHUSA (B TOM 4YHUCIE: MOAUIMIIHUKH, YCTPOHCTBO
BOZOIIPOBO/IA, TMAPABINYECKUI IIpEecC, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAacOC,
apeoMeTp), MUCIIONb3ysl 3HAHUS O CBOIMCTBAaX (PM3NYECKUX SBJICHUH M HEOOXOIUMbBIE
¢bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPbl (HAXOAUTh HHGOPMALMIO O TMpUMEPaX) MPAKTUYECKOIO
UCTIONIb30BAaHUS (DU3NYECKUX 3HAHUHW B TIOBCEAHEBHOW JKM3HM s oOecredeHus
Oe3omacHOCTH MpH OOpallleHuu ¢ MNpudopaMM U TEXHUYECKUMH YCTpOWCTBaMH,
COXpaHEHUS 3/I0pOBbS U COOJIOJEHUS HOPM DKOJOTMYECKOrO TIOBEIEHHUS B
OKpY>KaroIlen Cpere;

OCYILECTBIIATH OTOOp HMCTOYHUKOB MH(popManmuu B MHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAaHUU U MYTEM CpaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIIEIATH HH(OPMAIIMIO, KOTOPAs SBJISETCS MPOTHBOPEUYNBON
WJIM MOKET OBITh HEOCTOBEPHOM;

MCII0JIb30BaTh IIPH BBIMOJHEHUH y4EeOHBIX 3aJaHUN HAyYHO-TIONYJIIPHYIO JINTEPATYPY
(¢u3nueckoro conepKaHus, CIPaBOYHBIC MaTepuajbl, pecypchl cetdu HVHTepHeT,
BIAJCTh NMpUEMaMH KOHCIEGKTHPOBAaHMs TEKCTa, NpeoOpa3oBaHus WH(popManuu wu3
OJIHOW 3HAKOBOU CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIC U YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3
WCTOYHUKOB MH(pOpMaIiy (pU3nuecKoro coaepxaHusi, B TOM YUCIIe MyOIMYHO JeaTh
KpaTKHE COOOIIEHUS O pe3ybTaTax MPOCKTOB MJIM YUEOHBIX UCCIENOBAHUHN, TIPH ATOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TIOHATHHHBIA amnmapar Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIIJICHHE ITPE3CHTAIUEH;

MIPU BBIMOJHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUM pacnpenessiTh 00s3aHHOCTH B
rpynne B COOTBETCTBUU C ITOCTABICHHBIMHU 3aJa4aMy, CJICAUTH 32 BHITOJHEHUEM TIJIaHa
JNENCTBUN, aJeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B JACITEIBHOCTH TPYIIIIHI,
BBICTPaUBaTh KOMMYHUKATHBHOE B3aUMOCHCTBUE, YYUTHIBAsI MHEHUE OKPY KAIOIIUX.

K kxonuy obyueHus B 8 kiacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUMN:

MCIO0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TENJOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHHMSI BEIIeCTBa, KpHUCTaJUIMYecKue UM amop(dHble Tena,
HACBILLIEHHBII ¥ HEHACBHIIIEHHBIN Map, BJAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrusi, TEIUIOBOW JBUTATEIb, 3JIEMEHTAPHBIN SJIEKTPUUECKUAN 3apsil, SJIEKTPUUECKOE
1oJjie, MPOBOJAHUKUA M JUAJIEKTPUKU, MOCTOSHHBIA 3JIEKTPUUECKUA TOK, MArHUTHOE
T0JIE;

pasnuuaTh SBJIEHUS (TENJIOBOE pacIIMpPEHHE M CXaTHe, TEIIoNepenayda, TEIIOBOE
paBHOBEcHE, CMauMBaHME, KaNWUISIPHbIE SBJIEHUS, HWCHapeHHe, KOHJEHCAllUs,
JIaBJICHHE, KpU CTaJlNIN3alus (oTBEpaEBaHuE), KHUIIEHHUE, Ternjonepesada
(TEensIompOBOAHOCTb, KOHBEKLIMS, WM3JIy4YEHME), DJIEKTpU3allus Tell, B3aUMOEHCTBHE
3aps/ioB, JEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJAEHCTBHE
MarHuToB, J€HCTBUE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKLHSA) 10 OINHUCAaHUI0 HUX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX TaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOLIEM MHDE, B
TOM 4yucie (u3nyecKkue SBICHHS B TMPUPOAE: IOBEPXHOCTHOE HATSDKEHHE U
KaNWULIpHbIE SBJIEHUS B IpPUpOJE, KPUCTALIBI B mpupozae, usinydeHue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUYECKHE SBJIEHUS B arMocdepe, dSJIEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMJIM, Jpeid MOI0COB, POib MAarHUTHOIO MOJS AJS JKU3HM Ha
3emJie, MOJISAPHOE CUSHUE, IIPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3ajjauy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (GU3NYECKUX SIBICHU;

OIMCHIBATh U3YUYEHHBIC CBOMCTBA Tel M (PU3NUECKUE SIBJICHHS, UCIIONb3Ys (pruznyeckue
BEIMYUHBl (TeMIlepaTypa, BHYTPEHHsSs JHEPIrHs, KOJIMYECTBO TEIUIOTHI, YJEJbHas
TEIVIOEMKOCTh  BEUIECTBA, YJE€lbHAas TEIUIOTa IUJIABJIEHUS, YAENbHAas TEIIOTa
napooOpa3oBaHus, yJelbHas TEIUIOTAa CTOPAaHUs TOIMJIMBA, KOA((UIMEHT IMOJIE3HOrO
JIEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3JyXa, JJIEKTPHUUECKHI
3apsj, Cuila TOKa, DJIEKTPUUECKOE HaNpsyKEHUE, CONPOTHBIIEHUE IPOBOAHUKA,
yIeIbHOE CONPOTUBIICHNE BeIlecTBa, paboTa U MOIIHOCTH 3JIEKTPHYECKOTr0 TOKA), IpU



OMHUCAaHUU TPABWIBHO TPAKTOBaTh (UIUYECKHI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003Hau€HUS U €IUHULbI (U3NYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBIEHUS W TMPOLECCHI, HCIONb3Ys
OCHOBHBIE€ TMOJIOXKEHHUSI MOJEKYISIPHO-KMHETHUYECKOM TEOpUU CTPOCHHUSI BEUIECTBA,
MNPUHIUI CYNEpPHO3ULMH TOoJeH (Ha KAa4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa juis ydyacTka 1enu, 3akoH [[xoyns—JleHna, 3akoH coxpaHeHUs
SHEPruM, MpU HTOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATH €ro
MaTEMaTUYECKOE BbIPAIKEHUE;

OOBACHATh (U3UYECKHE MPOIECCHl M CBOIMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTYalui MIPaKTUKOOPHUEHTUPOBAHHOIO Xapaxkrepa: BBISIBJISITD
MPUYUHHOCTIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYEeCKHX MIaroB ¢
ornopoit Ha 1—2 u3y4eHHBIX CBOMCTBA (DU3NYECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UJIH
3aKOHOMEpPHOCTEM;

pemiaTe pacuéTHble 3adaud B 2-3 [EHCTBUS, HUCHONB3YyS 3aKOHBI U  (POpMyIIBI,
CBs3bIBalOIME (PU3MYECKHE BEJMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJaud
3alMCBIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTAaTOK JAHHBIX JUIS PELICHUS 3aJayH,
BBIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOUMBIE JIJIs €€ peleH s, TPOBOIUTH PACYETHI U
CpaBHUBAThH MOJYUYCHHOE 3HaUEHUE (PU3NYECKON BETMUYHUHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PpELIMTh HPU HOMOLIM (PU3HUECKUX
METOJIOB,  MCIIOJb3ys  ONUCAHME  MCCIENOBAaHUS,  BBIIEIATH  [POBEpsieMOe
MIPEIIIONOXKEHNE, OLIEHUBATh IPABWIBHOCTh MOpPSAKAa IPOBEAEHUS MCCIEAO0BaHUSA,
JIeNaTh BBIBOJIBI,

MPOBOJIUTE OMBITHI 110 HAOMIOJEHUIO (DU3MUYECKUX SIBICHUH WU (QU3NYECKHX CBOWCTB
Ten (KanmwUsipHbIE SIBJIIEHUS, 3aBHCUMOCTb JaBIIEHUs BO3[yXa OT €ro o0béma,
TEMIIEPATypbl, CKOPOCTHU MPOLIECcCa OCTHIBAHUS U HArpeBaHUs P U3IYYEHHUH OT LB €Ta
u3Iydaronied (IOrjomarouieil) MOBEPXHOCTH, CKOPOCTh MCHApeHUs BOABI OT
TEMIIEPATypbl KUAKOCTU M IUIOM@AAM €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel H
B3aMMOZEHCTBUE 3JIEKTPUUECKUX 3apsAJ0B, B3aUMOAEUCTBUE MOCTOSHHBIX MarHuUTOB,
BHU3yaJIM3alMsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JACHCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA AIJIEKTPOABUIATEIS
MOCTOSIHHOT'O TOKa): (OpMYyJIHMPOBAaTh MPOBEpseMble MPEANONIOKEHHs, COOMpPaTh
YCTAaHOBKY M3 TMPEAJIOKEHHOr0 O00OpYIOBaHUS, ONUCHIBATH XOJ ONbITa U
(bopMyTHUpOBaTH BHIBOJIBI,

BBIIIOJIHATE IIPSMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHON BJIAJKHOCTH BO3ZYXa,
CHJIBI TOKa, HANpsOKEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB M JAaTUYHUKOB
¢u3nYecKuX BEJIMYMH, CPaBHUBATh pE3YyJbTaTbl H3MEpPEHUH C Y4ETOM 3aJaHHOMU
a0COJIIOTHOI MOTPELIHOCTH;

MPOBOJIUTH HCCIIEOBAHNE 3aBHCUMOCTH OJHOH (PU3MUECKON BEMUYUHBI OT JAPYTOil C
MCIOJIb30BAaHUEM MPSIMbBIX W3MEPEHHH (3aBUCUMOCTH CONPOTUBIIEHUSI TPOBOJIHUKA OT
€ro JUIMHBI, MJIOIIAN MONEPEUYHOr0 CEUEHMs M YAEIBbHOIO CONPOTHUBIICHHS BEIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MAYIIEro Yepe3 NPOBOJHUK, OT HAMPSKEHUS HA TPOBOJHUKE,
UCCJIEZIOBAHNE IIOCJIEOBATEIBPHOIO U MAapajlIENbHOIO COEIMHEHUH IPOBOJHUKOB):
IUIAaHUPOBATh MCCIIEAOBAHME, COOMPATh YCTAHOBKY M BBIIOJHATH MU3MEPEHMUS, CIEAYs



IPEeJIOKECHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTaThl MOJIy4YEHHON 3aBUCUMOCTU B BHUJIE
TabuI ¥ rpauKoB, Je1aTh BEIBOJBI IO PE3y/IbTaTaM HCCIIEA0BAHMUS;

® [IPOBOJUTH KOCBEHHbIC M3MEPEHHUS (PU3MUECKHX BEIWYMH (yAENIbHAs TEIUIOEMKOCTb
BEIIECTBA, COMPOTHUBIIEHUE IIPOBOAHUKA, pabOTa U MOIIHOCTH 3JEKTPUUECKOr0 TOKA):
IUIAHUPOBATh M3MEPEHHUs, CcOoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEHys
NPEe/JIOKECHHON HHCTPYKIIMHU, ¥ BHIYUCIIATH 3HAUECHUE BETMUNHBI;

e coOmofaTh TMpaBUiia TEXHUKU Oe3omacHOCTH Mmpu paboTe ¢ J1abOpPaTOPHBIM
000opy0BaHUEM;

® XapaKTepH30BaTh NPUHIMIIBI JCHCTBUS M3YyYCHHBIX TNPHOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOpPOM Ha WX OMUCaHUA (B TOM YHCIE: CUCTEMa OTOIUICHHUS JTOMOB,
TUTPOMETpP, TNapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUMK DICKTPUUECKOU
SHEpPruM, DJIEKTPOOCBETUTEIbHBbIE MPHOOPHI, HArpeBaTeNbHbIE AIEKTPONPUOOPHI
(mpuMepbl), 3JEKTPHUECKHE TNPETOXPAHHUTENHU, BIIEKTPOMATHUT, 3JIEKTPOJBUT ATEIb
MIOCTOSIHHOT'O TOKA), HCIONB3Yys 3HAaHMA O CBOWCTBaX (DM3MUECKUX SIBICHUU U
HeoOXoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

® DACHO3HaBAaTh IPOCTbIE TEXHUYECKHE YCTPOHMCTBA W H3MEPHUTEIbHbIC NMPUOOPHI MO
CXeMaM M CXEMAaTUYHbIM PUCYHKaM (KMJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TMUTPOMETp, JIBUTaTeIb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIIATh
CXEMBI 3JIEKTPUYECKUX LIENeH ¢ MOCIeA0BaTeIbHBIM M MapajlIeIbHbIM COEIMHEHUEM
3IIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUCHUS HJIEMEHTOB JIEKTPUUECKUX LIENeH;

® [PUBOJIUTH NpUMEPHl (HAXOAUTh MHPOPMALKMIO O MpUMEpPax) MPAKTUYECKOIO
UCMOJb30BaHUS (PU3UUYECKUX 3HAHUM B MOBCEJHEBHOM JKU3HU Mg OOecredeHus
Oe3omacHOCTH MpH OOpallleHuu ¢ MNpudopaMM U TEXHUYECKUMH YCTpOWCTBamH,
COXpaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM JKOJOTMYECKOrO IIOBEIEHHUS B
OKpY>KaroIlen Cpere;

® OCYWIECTBISATh NOUCK HH(popMmanuu ¢Qusnueckoro conepxkanHuss B HMHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUM M TYyTEM CpaBHEHUS IOIMOJHHUTEIbHBIX HCTOYHHUKOB
BBIJICJIATh HMH(OPMAIMIO, KOTOpas SBISETCS NPOTHBOPEYMBONM MIIM MOXKET OBITh
HEJOCTOBEPHOI;

® KCIIOJB30BATh NPH BBIIIOJHEHUN YYEOHBIX 3aJJaHUN HAYYHO-TIONMYJSIPHYIO JUTEPATYPY
Gu3MUecKoro coAepxKaHus, CIpaBOYHbIE MaTepuasbl, pecypchl ceTu VHTepHer,
BIaJeTh NpUEMAMM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMaLUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IPYT'yIO;

e Co3/1aBaTh COOCTBEHHbIE€ NMCbMEHHbIE W KpaTKUE YCTHbIE COOOIEHHs, 00001mas
MH(POPMALMIO U3 HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COJAEp)KaHUs, B TOM YHCIIE
nyOIMYHO  MPEACTABNIATH  PE3yibTaThl IPOEKTHOM WM  MCCIIEA0BATEIbCKON
JeATeIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJb30BaTh M3YYCHHBIH MOHATUHHBINA ammapar
Kypca (pU3MKH, COPOBOXKIATH BHICTYINICHHE IIPE3EHTALIN EH;

® [py BBIIOJHEHHH YYEOHBIX MPOSKTOB W HCCICJOBAaHUH (PU3MYECKUX TIPOLECCOB
pacnpenensiTh 00S3aHHOCTU B TPYIIEe B COOTBETCTBUHU C IOCTABICHHBIMH 3a/la4aMH,
CIIEUTh 3a BBINOJIHEHHWEM IIJIaHAa JEWCTBUI M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHWBATh  COOCTBEHHBIM  BKJAJX B  JEATCIBHOCTh  TPYIIBI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MTPOSIBIISS TOTOBHOCTH pa3peraTbh KOH(QIUKTHI.

K xoniy oOyuenus B 9 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpakaTh C(OPMUPOBAHHOCTH Y O0YUAIOLIMXCS YMEHUMN:



WCIIOJb30BaTh MOHATUS: CHCTEMA OTCU€Ta, MaTepualibHas TOYKa, TPAECKTOpUs,
OTHOCUTEIHLHOCTh MEXaHUYECKOT O ABMXKEHUS, AedopManus (yrnpyras, MmiacTHIecKas),
TpEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W NEPErpy3KH, LIEHTP
TSOKECTH, a0COMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOro Tela, PaBHOBECHE,
MEXaHW4YeCKue KojebaHuWs W  BOJHBL, 3BYK, HH(pPa3ByK U  YIbTPa3BYK,
AIIEKTPOMATrHUTHBIEC BOJHBI, IIKAJIa AJIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl HMCIYCKaHWS W TMOTIONIeHus, anbda, Oera- M ramma-
W3JIy4€HUsI, U30TOIIBI, sIAEPHAs SHEPreTUKa;

pa3nuyath SIBJICHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE IBUKEHUE,
PaBHOYCKOpPEHHOE MPSMOIMHEHHOE IBI)KEHUE, CBOOOTHOE TTAJICHUE TEJ, PABHOMEPHOE
JNIBUKEHUE TI0 OKPYKHOCTHU, B3aUMOJICHCTBUE TeJ, pEAKTUBHOE JBUIKECHHE,
KoneOaTepHOe JBWKCHHE (3aTyXalllHe W BBIHY)KICHHBbIC KOJeOaHWs), pPE30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHHE 3BYyKA, MPAMOJIMHEHHOE pacopoCTpaHEHHE,
OTpa)KE€HUE U MPEJIOMIIEHUE CBETA, [TI0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0enmoro cBera B CIEKTP MU CIOXKEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaMOAKTUBHOCTh, BO3SHUKHOBEHHE JIMHEHYATOTO CIIEKTpa H3IIy4CHHS)
[0 OMMCAaHUI0 MX XAPAKTEPHBIX CBOWCTB MU HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIKX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYECHHBIX (PU3UUYECKUX SBICHUM B OKpYXKAIOIIeM MUpe (B
TOM uucie GU3NYECKUe SBICHUS B MPHUPOJE: MPUIMBBI U OTIHMBBI, JBUKCHHUE IIIAHET
ConHeuHOM cUCTEMBI, pEaKTUBHOE JIBUKEHHE )KMBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, ILYHAMH, 3XO0, LIBETa Tel,
ONTUYECKHE SBICHHWS B  TpUpOAE, OHOJOTMYEecKoe JCHCTBHE  BUIUMOIO,
yIBTPaQHOIETOBOIO M PEHTIEHOBCKOT'O M3ITyYEHHH, €CTECTBEHHBIH paJarOaKTUBHBIN
($OH, KOCMHUECKHE JIydd, pPaJAOAKTUBHOEC W3JIYYCHHE TMPUPOIHBIX MHHEPAJIOB,
JIEHCTBYE PaIMOAKTUBHBIX M3JTyUYEHUN HA OPraHU3M YEJIOBEKa), IIPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4e€OHYIO, BBIACISATH CYIICCTBEHHBIC CBOHCTBA (TIPU3HAKH)
(bu3HYECKUX SBJICHUI,

OIKCHIBATh U3YYCHHBIE CBOMCTBA Tel U (PU3UYECKHUE SBIICHUS, UCIOIB3YsS (PU3NICCKIE
BEJIMYHMHBI (CPEIHss] U MTHOBEHHAsT CKOPOCTh Tejla P HEPAaBHOMEPHOM JABUKEHUH,
YCKOpEHHE, MEepPEMELIEHUE, MYTh, YIJIOBasi CKOPOCTb, CHJIA TPEHHS, CHUJA YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOrO IMaJIeHUs, BEC Teja, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHU4ecKasi paboTa U MOIIHOCTb, MOTEHI[MAJIbHAS SHEPTHsl Tela, MOIHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHLIMAIbHAS SJHEPIUsl CKATOU MPYKUHBI, KHHETUY €CKas
SHEprus, IMOJHasg MEXaHWYecKas JHeprus, MepHo] U 4YacToTa KoyebaHuil, IIuHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, I1OKA3aTeNb MPETOMICHUS
Cpefbl), IPH ONKCAHWUU TMPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICIT HCIIONb3yEeMbIX
BEIUYWH, OOO3HAYCHHs] W EIUHHUIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (U3WYECKYIO0 BEIUYHMHY C JIPYTMMH BEJIMYMHAMH, CTPOHTH
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PU3NUIECKUX BEIHYUH;

XapaKTepHU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U MPOIIECCHI, UCIOIB3Ys 3aKOH
COXpPAaHEHMUSI PHEPruH, 3aKOH BCEMUPHOT'O TATOTEHUS, MPUHLMI CYNEPIO3UIUUA CHUJI,
MPUHLIMI OTHOCUTENBHOCTH ["anuiies, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBI OTpPaXEHUS W TPEIOMJICHUSI CBETa, 3aKOHBI COXpaHEHUs 3apsAoBOr0 HU
MacCOBOIO YHCEI TMpU SACPHBIX pEAKUUsAX, NOpPH OTOM JaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M 3aMHCHIBATH €r0 MaTEMaTHUYE€CKOE BHIPAKECHHE;



OO0BSCHATh (PU3UYECKUE IPOLECCHl U CBOWCTBA TEI, B TOM 4YMCIE U B KOHTEKCTE
CUTyallUll  IPAaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:  BbIABISATH  IPUYMHHO-
CIIEZICTBEHHbIE CBA3H, CTPOUTH 00BbSICHEHUE U3 2—3 JIOTUYECKUX ILIaroB C OOPOi Ha 2—
3 U3y4eHHBIX CBOMCTBAa (U3MYECKUX SIBJICHUH, (U3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 331aUu (ONUparoMecs Ha CUCTeMY U3 2—3 ypaBHEHU ), UCIIONIb3Y S
3aKOHBI U (OpMYJIBI, CBs3bIBAIOIIME (U3UUECKHME BEIMYMHBI HAa OCHOBE aHaIM3a
YCIIOBHs 3aJa4d 3alMCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTAIOLIME WM
M30BITOUHbIE aHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE JJIsl PELIeHHS,
IIPOBOJUTh pPAcU€Tbl M OLIEHMBaTh PEAIMCTUYHOCTh TOJYYEHHOrO0 3HAYEHUS
¢bu3ndecKoil BeIHMUNHBI,

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIUTh IMPU MOMOLIM (PU3NUYECKUX
METOJOB,  HCIIOIb3ys  ONUCAHWE  MCCIECIOBAaHUsA,  BBIIEIATH  [POBEpSEMOE
IIPEIIIONIOKEHNE, OLIEHUBATH IPABWIBHOCTh IOpSAAKA IPOBEACHUS HCCICIOBAHMS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI U OIBITOB;

IPOBOJUTh OMNBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBJICHUN MM (QU3NYECKHX CBOMCTB
Tell (M3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUs SHEPrHH, 3aBUCUMOCTb
neproja KojaeOaHUH NPy>KHHHOI'O MasTHUKA OT MAacChl Ipy3a U XKECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILJIMTYbl MAJIbIX KOJIEOAHUH, IPAMOJIMHEIIHOE pacnpoCTpaHEeHue
CBETa, pPa3JIOKEHHE OeNoro cBeTa B CIEKTP, HU3y4YEHHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB M300pa)KeHHs IpeAMeTa B coOMparole JMH3e,
HaOJIO/IEHNE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO
coO0MpaTh YCTAaHOBKY M3 U30BITOYHOT0 HAOOpa 000py0BaHUs, OMUCHIBATH X0 ONBITAa U
€ro pe3ysbTaThl, (HOPMYIUPOBATH BHIBOIBI;

IPOBOJHUTH TPH HEOOXOIUMOCTH CEpUI0 MPSIMBIX H3MEPEHMH, OMpenemss cperHee
3HA4YeHUEe u3MepseMoil BennuuHbl ((okycHOe paccTosHue coOuparomel JHH3HI),
000CHOBBIBaTh BBIOOP crioco0a n3MepeHus (U3MEPUTENBHOIO Mprudopa);

MIPOBOJIUTH HUCCIIEOBAHHE 3aBUCHUMOCTEH (PU3MUECKMX BEIMYHUH C HCIOIb30BAHHEM
OpSAMBIX HW3MEPEHMH (3aBUCHUMOCTb IyTM OT BPEMEHU IpPU PABHOYCKOPEHHOM
JBIOKEHUM 0€3 HayaJbHOW CKOpPOCTH, IepHoja KojaeOaHUM MaTeMaTH4ecKoro
MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH yTIja OTPaXKCHUs CBETa OT yIJla NaJCHUS U
yIjla OpeoMJIeHHs OT yrila MajeHus): IJIaHUPOBaTh MCCIIEIOBAaHUE, CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (MKCHpPOBAaTh pe3yjibTaThl IOJYYEHHOM 3aBUCHUMOCTHU
Gu3MUecKuX BEJIUYMH B BHUJE TaONML M TpadMKOB, 1€7aTh BBIBOABI 110 pe3yjbTaTaM
UCCIIEZIOBAHNS;

IPOBOJUTh KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BEIWYMH (CPEAHSASs CKOPOCTb U
YCKOpPEHHUE Teja MPU paBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOHOrO IaJIeHUs,
KECTKOCTh NPYKUHBI, KO3POUINEHT TpeHHUs! CKOJbKEHUs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa M MepHoJ KoleOaHUN MaTeMaTUYeCKOro U MPY>KUHHOTO
MasTHUKOB, ONTHUYECKass CHJIa COOMparomiedl JMH3bL, pPaJHOaKTHBHBIA  (OH):
IUIAHUPOBATH M3MEPEHUs,, COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH
U3MEPEHUs, CIenys NPEeNJIOKECHHONM MHCTPYKLUHU, BBIUUCIATh 3HAYCHHE BEIUYUHBI U
aHAJIW3UPOBATh IIOJIYYCHHBIE pE3yJNbTaThl € Y4ETOM 3aJaHHOW IIOIPELIHOCTH
U3MEPEHUN;

co0MoaTh MpaBWiIa TEXHMKH O€30MacHOCTH MpH pabore ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;



pa3nuyaTh OCHOBHBIC MPU3HAKKA HM3YYCHHBIX (U3MUECKHX MOJENEH: MaTepuaibHas
TOUKa, a0COMIOTHO TBEPIOE TENIO, TOYEUHBIH MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHETapHasi MOJIENIb ATOMAa, HYKJIOHHAs: MOJI€JIb aTOMHOTO SIpa;

XapaKkTepU30BaTh MPHHIMIBI JEHCTBUS HW3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HAa UX OMUCAHUS (B TOM YHCIIE: CIUAOMETP, TaTYUKH MOJOKEHMUS,
pacCTOSHUS 1 YCKOPEHUsI, paKeTa, 9X0JIOT, OYKH, IEPUCKOII, (hoToanmapar, ONTHIECKIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONb3ys 3HAaHUS O
CBOMCTBaxX (PM3UUYECKUX SBIICHUIN M HEOOXOIUMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;
HCIIOJb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
W3MEPUTETBHBIX MPHUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB TMPU PEIICHUH Y4eOHO-
MIPAKTUYCCKUX 3a/1a4, ONTUYECKUE CXEMBI IS MOCTPOCHUS M300paKEHUH B IUIOCKOM
3epKajie ¥ coOMparoiei JIMH3E;

OPUBOAUTH MpHUMEPbl (HAXOAUTh MHQPOpPMAIMIO O TMpUMepax) MPAKTUYECKOTO
WCIOJIb30BaHUSA (DU3MYECKUX 3HAHMK B TIOBCEIHEBHOM >KM3HU I OOecredeHHs
0e3omacHOCTH TpuU oOOpamieHuH ¢ mpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3I0pPOBbS U COONMIOJEHHS HOPM OKOJOTMYECKOTrO TIOBEIEHHUS B
OKpYXalollen cpene;

OCYIIECTBIATh TOUCK HHpOpManuu ¢uznueckoro cojaepxkanus B HHTepHETe,
CaMOCTOSITENIbHO (OPMYJIHpPYsI TOUCKOBBIM 3ampoc, HAXOAWUTH IYTH OIpeeIeHus
JIOCTOBEPHOCTH TOJYYE€HHOM WHQPOpMAllMd HA OCHOBE HMEIOIUXCS 3HAHUA U
JIONOJIHUTENBHBIX HCTOYHUKOB;

UCIOJb30BaTh MPHU BBHIMOJHEHUHN Y4EOHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(du3nUeckoro coaep)kaHusl, CIPABOYHBIE MaTepHaibl, pecypchl ceTu HWHTepHeT,
BIIQJIETh TpUEéMaMU KOHCIIEKTUPOBAHHUs TEKCTa, MpeodOpa3oBaHusi uWHpopmanuu u3
OJIHOW 3HAKOBOU CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE MMChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAIUU
U3 HECKOJbKUX HMCTOYHHKOB (DU3UYECKOTO CONEp)KaHUs, MyOIMYHO MPEICTABISITH
pe3yJbTaThl MPOCKTHOM WJIM HUCCIIENOBATEIbCKON JAESTENbHOCTU, MIPH 3TOM I'PAMOTHO
WCIOJIb30BaTh W3YYEHHBIM TOHATHHHBIA amnmaparT H3ydaeMoro pasjaena (Qu3uku u
CONPOBOXK/IAaTh BBICTYIUIGHHE IMpE3eHTalel ¢ Y4ETOM OCOOEHHOCTEH ayTuTOpPHH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
1.1 dusuka - HayKa o0 IPUPOJIE 2 bubmorexa [IOK
' Y pupod https://m.edso0.ru/7f416194
bu6moreka IIOK
1.2 D 2 1
MIBHHCCRUE BEMIHIHEL https://m.edso00.ru/7f416194
1.3 EcrectBeHHOHA i METOJ, ITI03HA 2 1 bubmorexa [IOK
. TEeCTBEHHOHAYYHBIH METO/I ITO3HAHUS
Y A https://m.edso0.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IeHHsI O CTPOEHNH BellleCTBA
21 CTbocHIe BelleCTRa 1 bubmnoreka [IOK
. HUE B TB
P H https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 but6mmoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHsie COCTOSIHUS BEI[ECTBA 2 bubmorexa [IOK
' p B https://m.edso00.ru/7f416194
Uroro mo pazneny 5
Paznen 3. JIBu:KeHHe U B3auMOJielicTBHE Te
buo OK
3.1 MexaHn4YecKOe IBUKEHNE 3 nosmotexa [

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



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

3.2 HMueprnsa, macca, IIIOTHOCTD 4 1 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6moreka [JOK
. .B 14 2
33 Cuma. Bugst cnn https://m.edso00.ru/7f416194
Nroro no pazneny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenne. Ilepenava naBiaeHus TBEPAbIMU 3 bu6moreka [IOK
' TeJIAMH, )KUIKOCTSIMHU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBJieHHE KUIKOCTH 5 bubmioreia LIOK
' A https://m.edsoo0.ru/7f416194
bu6moreka IIOK
4, A
3 TMOChEpHOE NaBACHHE 0 https://m.edso00.ru/7f416194
44 JleiicTBUE )KMIKOCTH U ra3a Ha MOTPyKEHHOE 7 3 bu6mmorexa LIOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MoiHOCTB. JHeprust
bu6moreka [JOK
51 P 3 1
300Ta 1 MOIUHOCTS https://m.eds00.ru/7f416194
but6moreka [JOK
5.2 I1 5 1
POCTRIC MEXAHIMEL https://m.edso0.ru/7f416194
bu6moreka IIOK
. M 4 1
>3 CXAHMACCKAT SHEPTHA https://m.edso00.ru/7f416194
Hroro mno pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



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

KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3aeioB U TEM nudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
MpOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pazgen 1. TenioBbIe IBJIEHUS
1.1 CtpoeHne 1 CBOICTBA BEIIECTBA 7 buomorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bu6moreka IIOK
1.2 T 21 1 5
CTUIOBBIC HIpOLECChl https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pa3znen 2. DjekTpuyeckne 4 MAarHUTHBIE SIBJICHUSI
21 DNeKTPUYECKUE 3apsibl. 3apsHKEHHBIC Tena 7 1 bubmmoreka [IOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.2 IT 5 I 20 2 7
OCTOAHHMBIH SICKIPHHACCKHI TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 6 1 15
ATHHTHDIC ABICHIA https://m.edsoo.ru/7f4181ce
24 SeKThOMA . 4 bu6moreka [JOK
. JIEKTPOMArHUTHAS WHIYKIIUS
p YKL https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 4 14.5



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

KosnuecrBo yacos JIEKTPOHHBIE
HaumenoBanue pa3aejoB M TEM nudposbIe
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Paznena 1. Mexanudeckue siBJICHUSA
11 MexaHH4YecKOo€e ABUKEHUE U CIIOCOOLI €ro 10 1 but6moreka [JOK
' OINUCAHUSA https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.2 B 7 20 1 3
SAMONCHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AIOHBL COXPAHCHIT https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznena 2. MexannuecKue Koj1e0aHus U BOJTHDI
bu6moreka [JOK
2.1 M 0 7 3
CXAHIHACCKHE KOTCOARHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITACCKHC BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJIe M JJIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMArHuTHOE NOJIE U 6 5 bubmmorexa [IOK
' SJIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nea 4. CBeToBbIE ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHEI pacIpoOCTpPaHEHUS CBETA 6 2 bubmorexa HOK
' pacpocip https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.2
Jlusbl i onTHCCKie MPHOOPH! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paznen 5. KBanroBbie IBJIeHUS
51 Hcnyckadue 1 nOrJIOMEHUE CBETA ATOMOM 4 1 bubmorexa HOK
' y H https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOT0 sapa 6 1 bubmorexa [OK
' P ol https://m.edsoo.ru/7f41a4a6
Bbu6morexa IIOK
) A 7 1
>3 /ICPHBIE PEaKiiy https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTopuTe1bHO-0000 a0 1IMIT MOYJ/Ib
[ToBTOpeHUE U 0000IIICHHIE COEPIKAHUS bubmoTteka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTposbHbie
padoThI

IMpakTnyeckue
padoThI

Jlara
U3Y4YeHUS

DJieKTPpOHHbIEe HU(pPoOBbIE
oOpa3oBaTe/bHbIE

pecypchl

®dunsznka — HayKa o0 IPUPOJIE.
SBnenus npuponasl. Pusnyueckrue
SIBJICHUSA

MexaHn4decKue, TCIJIOBRIC,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznyeckre BEIMUYUHBI U UX
U3MEpeHue

Ypok-uccnenosanue "M3mepenue
TeMIepaTypbl IPHA TOMOIIH
AKUIKOCTHOIO TEPMOMETPA U
JlaTYMKaA TeMIepaTypsl"

Kak ¢usuka u 1pyrue ectecTBEeHHBIC
HayKH U3y4aroT NPUPOAY.
EcrecTBeHHOHay4YHBII METOA
no3Hanus. Onucanue pU3NIECKUX
SIBJIEHUI C IOMOIIbIO MOJIEJIEN

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "l[Iposepka
TUIMOTE3bI: TAIBHOCTH MOJETA
IapuKa, mymneHHOro
TOPU3OHTAJIBHO, TEM OOJIBIIE, YEM
OonbIIe BrICOTa TTycKa'



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. OMNbITHI,

bub6morexa IIOK

! AOKASBIBAIOMIIE AICKPETHOE https://m.edsoo.ru/ff09fe0a
CTpPOCHHE BEIIECTBA
8 JIBM>KEHUE YaCTHI] BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccrnenoBanue «ONBITHI 1O
9 HAaOJII0 IEHHUIO TEILJIOBOIO
pacIIMpeHus ra3oBy»
10 ArperatHble COCTOSIHUS BEIL[ECTBA
B3auMocBs3b MEXy CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX Ml UX bub6moreka [JOK
11
aTOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHn4uecKkoe ABHKECHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE Bubmorexa IOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
13 CxkopocTtb. Equnuiisl ckopoctu bubmrorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU ABMIKEHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNuepums. 3aK0H HHEPITUH.
15 BSaPII)MO,HeﬁCTBHe TeJ'IpKaK MpUYrHa bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MCHEHUS CKOPOCTH JABUKCHUS TSI
[InotHOCTH BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl 1 00beMa Teja 1o €ro

IJIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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JlabopaTopnas pabora

17 «OmnpeneneHue MIOTHOCTH TBEPAOTO
TenIa»
18 Pemenue 3amau mo Teme but6mmoreka [JOK
"TroTHOCTH BernecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepucTUKa
19 B3auMoeiicteus ten. Cuia
ynpyrocTu. 3akoH ['yka
JlabGopaTopHas pabora «3yueHue
20 3aBUCUMOCTH PaCTSDKECHUS
(medopmarun) IpyKUHBI OT
MIPUIIOKCHHOM CHJTBI
21 SBnenue TaroreHus. Cuiia TSHKECTH
CBS3b MEXKIY CHUJION TSHKSCTH U
22 Maccom TCJ'II:S]BGC Tena. Pemmenue bubmioreia LIOK
https://m.edsoo.ru/ff0al778
3a7ad4 1o teme "Cuna Tsokectu"
Cuita TsDKeCTH Ha THX IUIaHEeTaxX.
23 dusnueckue xapallclfeypncmlcn bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
TJIaHeT
24 N3mepenue cui. Jluaamomerp Bubmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh Bubmuorexa LIOK
https://m.edsoo.ru/ff0al778
CrnoxeHue ABYX CHJI, HAITPaBJICHHBIX
26 110 OJJTHOW MPSMOA. bubmorexa HOK
B https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIIAs CUIT
97 Penienue 3agad 1mo reMe

"PaBHOn€l cTBYIOIIAs crl”



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHI/IC CKOJIBXKCHUSA U TPCHUC

98 bu6mmoreka [JOK
noxos. Tpettite B npipoze https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopnas pabora «3ydenue
3aBHUCHUMOCTH CHJIbI TPESHHUS
29 CKOJIbKEHHS OT CI/IJ‘II)Ip JaBJIECHUS U Bubmmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMpPUKaCAIOIIUXCS
MTOBEPXHOCTEI »
30 Pemenue 3amay Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIbI
Pemienue 3agau nmo temaM: «Bec
31 tenay, «I'paduyeckoe n300pakeHne bubmumoreka [IOK
cuim», «CHUIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOIIIAS] CHUID»
KonTtponpHas pabota 1o remam:
«MexaHn4ecKkoe IBHKEHUEY,
32 «Macca, II0THOCTEY, «Bec Tenay,
«['paduueckoe n300paKeHUE CHID»,
«Cub»
33 HaBnenue. CriocoObl YMEHBIIICHUS U but6moreka [JOK
YBEJIMYCHHS TABJICHUS https://m.edsoo.ru/ff0a20a6
aBJIcHUE ra3a. 3aBUCHMOCTh
34 I[HaBJ'IeHI/ISI rasza ot oobéma Bubmuorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTyphl
Ilepenada naBjaeHus TBEPIALIMU
35 TCJIIZH\fH mjﬂxocmMH u fssaMH. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackamns
36 JlaBrieHue B *KUIAKOCTH U Ta3e, bubmmorexa [{OK



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

BBI3BAHHOC I[Gfl CTBHUEM CHIJIBI

https://m.edsoo.ru/ff0a2718

TSDKECTH
37 Pemienne 3amau no teme «/laBnenue bubmmorexa [{OK
B )KMJIKOCTH 1 Ta3ze. 3akoH Ilackas» https://m.edsoo.ru/ff0a2826
38 Coobmarommmecs: CoCyabl bubmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 [ManpaBauaeckuii mpecc Bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [IopmHeBoi
JKUJIKOCTHBIA HaCOC
AtMocdepa 3emmn. [TpuauHsb
CYIIICCTBOBAHUS BO3IYIIHON
41 0}6”(1)1)101{1(1/1 3emMun. 3E;.HB};ICI/IMOCTL bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOr0 JaBJICHUS OT BBICOTHI
HaJl YpOBHEM MOps
42 Bec Bo3ayxa. ATmMocdepHoe bu6mmoteka [IOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmocpepHOro bubmoreka [IOK
nmasnenus. Onsit Toppudennm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 JIaBJIEHUS OT BLICOTIE)HI;I[ YPOBHEM bubmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpS
bapometp-anepona. AtmochepHoe bubmmoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amaq mo teme
"AtmochepHoe naBieHue"
47 JleiicTBUE KUJIKOCTH U Ta3a Ha bubmmoreka [IOK

MOTrpy’>XCHHOC B HUX TCJIO.

https://m.edso0.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumMmenosa cuiia

JlaGopaTopHas pabora
«OmnpeeneHne BBITATKUBAIOIICH

but6moreka [JOK

48 CHJIBI, IEHCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTHY
JlaboparopHast pabota o Teme
«MccnenoBanre 3aBUCHMOCTH Beca
49 Teaa B BHOHe oT 00BéMa bubmrorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOHN B KUAKOCTh YaCTH
TeJa»
50 [TnaBanue Ten bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora
"KoHcTpynpoBaHnue apeomMeTpa uiu
51 KOHCTPYHUPOBAHUE JIOJKU U
ompenenenue eé
rpy30MoabEMHOCTH "
Pemrenne 3amad mo Temam:
52 «IInaBanue cymos. bubmmoreka [JOK
BoszayxomnaBanue», «/laBneHue https://m.edso0.ru/ff0a3654
TBEPIBIX TEJ, )KUJIKOCTEH U Tra30B»
53 Mexanudeckas pabora bubmmorexa LOK
https://m.edsoo0.ru/ff0a3f82
54 MormHocTs. EquHUIBEI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
Ypok-uccinenoanue "Pacuér
55 MOIITHOCTH, pa3BUBaeMON pH

noaséMe 110 JiecTHUILe"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocteie MexaHu3Mbl. Ppryar.
PaBHOBecue cui Ha pbruare

57

KontponsHas paboTta o teme
«/laBieHue TBEpabIX TEIl,
KHUJKOCTEH 1 ra3oBy /
Bcepoccuiickas npoBepouHas
pabora

58

Pe3epBHblii ypok. Pabora ¢
TEKCTaMU I10 TeMe «/laBienne
TBEPIBIX TEJ, )KUJKOCTEH U ra3oB /
Bcepoccuiickast mpoBepoyHas
pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TexHuke, OBITY H IPUPOJIE.

JlaGopaTopHas pabora
«HccnegoBanue ycioBUi
paBHOBECHUs pblYara»

0.5

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

60

Perenune 3agay no teme «Y ciioBUs
paBHOBECHS phluara

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT monesnoro neictaus
MexaHu3Mma. JlabopatopHas pabora
«3mepenne KIIJI HakjioHHOM
TIOCKOCTH

0.5

62

Pemtenue 3agau nmo teme "Pabora,
MomHocTh, KITJT"

bu6moreka IIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi 3Heprusi.
Kunernueckas v nmoreHuuanbHas
SHEprus

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOU

bu6moreka [JOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPruu

https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIEepUMEHTAIBHOE ONIPEIEIICHUE
MU3MEHEHUS KNHETUYECKON U
MOTEHIIMAIBHON YHEPIrUu Mpu
CKaTBIBAHHMM TEJIa IO HAKJIOHHOMN
niaockocTy”

66

KontposnpHas pabora 1o reme
«PaboTa 1 MOIIHOCTE. DHEPrus»

67

PesepBHbIii ypok. Pabota ¢
TEKCTAMH IO TeMe "MexaHnuecKoe
nBmxenue"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

Pe3epBHblii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MouHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KJIACC

KoaunuecTBo yacoB

DJieKTPOHHbIEe HU(poBbIE

Jl:;-)n Tema ypoka Beero Koutpoasnbie | IpakTuyeckue IIJ[:;:EHHH o0pa3oBaTe/IbHbIC
padoThbI padoThI pecypcsl
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUY €CKOM bubmmoreka [JOK
1 1
TEOPUH U UX OMBITHBIC https://m.edsoo.ru/ff0a5256
HOJTBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
. x;)é[:gn TBEpAOTrO, xcnzu«zro u , BuGmorexa [JOK
PasHOTO COCTOAHIH https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsICHEHUE CBOMCTB TBEPAOTO,
JKUJIKOTO M Ta3000Ppa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIOKEHU N MOJIEKYJISIPHO-
KMHETHYECKOU TEOPHUH
5 Kpucrammueckue u amopgHsbie 1 bu6moteka [IOK
Tema https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KaWUIIPHOCTb. 1 bubmotexa IIOK
[ToBepXHOCTHOE HATSKCHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimpeHue U CKaTue 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3p TemuepaTypsl
8 CO CKOPOCTBIO TEIJIOBOT'O JIBHKCHUS 1
JaCTHIL
9 Buytpennsis sHeprus. CriocoObl 1 bu6morexa [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

M3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bubmmoreka [IOK

10 Bunn Temmonepenaun
p https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepennus "lIpakTuyeckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK
BEIIIECTB U MAaTEPUATIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KoanuectBo TenyioTel. Y aenpHas but6mmoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHEeHHE TEIJIOBOIO Oajianca.

13 TS PR Bu6morexa [IOK

IUIOOOMEH U TEILIOB
https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlabopaTopHas pabora
"UccaeqoBaHue SIBJIEHUS bub6mmoreka [JOK

14
TEMJI000MeHa TP CMEIIUBaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsiuerd BoIbl"

Pacuer xonmuecTBa TEMIOTHI,

15 HEO0OXOMMOT0 JIJIsl HarpeBaHUs
TeJa U BBIACISIEMOr0 UM IIpU
OXJIAKIEHUU
JlaGopaTopHas padbota

16 "0 patop p . bu6moreka [JOK

npeneacHue yaeabHoM
PeA A \ https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BEIECTBA
OHeprus TOIIMBa. Y AelIbHas bu6motexa LIOK

17
TEIJI0Ta CrOPaHuUs https://m.edsoo.ru/ff0a7b5a
IImaBiaenue u oTBEepAEBaHUE

pA bubmumoreka [IOK
18 KPUCTAIMYECKUX TeN. Y AenbHas

TCILJIOTA I1JIABJICHUSA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopnas pabora
"Onpeznenenue yaenbHOU TENIOThHI
JIaBjeHus 1pna"

bub6morexa IIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3oBaHue 1 KOHICHCAITHS.
Hcnapenune

but6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. YaennHas Temiora
napooOpa3oBaHus U KOHICHCAIINU.
3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUS OT aTMOC(HEpHOTO
JaBJICHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlaboparopHas
pabora "OnpenenecHue
OTHOCHUTEIBHOM BJIAXKHOCTU
BOo3yxa'"

bu6moreka [JOK
https://m.edso0.ru/ff0a7628

23

Pemenne 3anayd Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

24

[TpuHIHIIBI paOOTHI TEMIOBBIX
neurareneii. [lapoast TypOuHa.
JlBuraTenb BHYTPEHHEIO CrOpaHuUs

25

KIIJI TenioBoro aABUraTess.
TennoBple ABUTATENN U 3aILATA
OKpPY’KAIOILIEH CpeJIbl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHUA U ITPCBpAlICHUA
OHCPIrvu B TCIJIOBLIX ITPOIECCAX

27

[ToaroToBka K KOHTPOJIBHON paboTe
o Teme "TenioBbIe ABJICHUS.
N3meHeHue arperaTHbIX COCTOSTHUM
Bemecrna”

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Kontponbehas pabora o reme

bub6morexa IIOK

28 "TernioBbIC SBJICHHMS. I/vIsMeHeHI/Ie ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUM BelllecTBa
29 OnekTpuzanus tea. JBa pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccienopanue
30 "DnekTpu3anus Tea UHIYKIUeH 1
IIPU CONPUKOCHOBEHUN"
31 BzaumogeiicTBue 3apsSKEHHBIX TeT. but6mmoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
39 HanpsxeHHOCTb 2JIEKTpUYECKOro bu6muotexa LIOK
notst. [IpruHIUT Cyneprno3uIiu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX MOJIEH
Hocurenu snexktpuueckux 3apsaoB.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToMa
3 [IpoBOTHUKY U TUAIEKTPUKU. 3AKOH bu6moteka [IOK
4 COXpaHEHUS IEKTPUIECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3ama4 Ha npruMeHEHUE but6moreka [JOK
CBOMCTB JICKTPUYCCKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
OIEKTPUICCKUN TOK, YCIOBHS €ro
36 cymeciBOBaHmL I/ICT(})IllHI/IKI/I bubmorexa [OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
37 JlelicTBUS 3NIEKTPUUECKOTO TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccinenosanue "JleiictBue

QJICKTPUYECCKOIO IMOJIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MPOBOAHUKHU U AUIEKTPUKH"

DNEeKTpUYECKU TOK B MeTaJljiax,

bubmmoreka [IOK

39 KHUIKOCTSAX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpUYecKas 11enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopatopHas pabota

41 "U3mepenue u perl)“ynHI;)OBaII{)I/Ie 0.5 Bubmorexa IOK

Y https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUYECKOE HaIlPsKEHUE.

42 BoastMmerp. Jlaboparopnas pabora 05 bu6motexa LIOK
"M3mepeHue u peryJimpoBaHue https://m.edsoo.ru/ff0a%e14
HanpsokeHus"

CornpoTuBIIEHHE TPOBOIHHUKA.
43 YneEbHoe COHpOTI/rI)BHeIfI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlabopaTopHas pabora
"3aBUCUMOCTD BJIEKTPHUUECKOTO
44 COIIPOTHUBIICHUS HpOlfO}IHI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJIOMIA TN TIOTIEPEIHOTO
ceueHus U Marepuaia'
3aBUCHMOCTH CUJIBI TOKA OT
45 HanpspkeHust. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa I[enu
JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIbI BuGmiorexa LIOK
46 TOKa, UAYIIEro 4Yepe3 pe3ucTop, oT 1

COIIPOTHBJICHUS PE3UCTOPA U
HaNpsbKeHUs Ha pe3rcrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocaemoBareaprHOC U nmapauuiCJIbHOC

47 COCIMHEHHUSI TPOBOJHIKOB
JlabopaTopnas pabora "[IpoBepka
MpaBUJIA CIOKEHUS HATIPSHKEHUM bubmmorexa [{OK
48
[IPH MOCIICA0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE€3UCTOpPOB"
JlaGopaTtopHas pabora "[IpoBepka
IIpaBUJIa I CUJIBI TOKA IIPU bubmuotexa IIOK
49
napauieJIbHOM COSTUHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3ama4 Ha mpUMeHeHUE
50 3aKOHAa OMaI[,Z[J'IH pa3JII)I/Iquro bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COCMHEHHUSI TPOBOJHIKOB
Pa6ota 1 MomHoOCTH
51 3J1eKTth1eCKI(I)Iro TOKa. 3aKOH Bubmmorexa [OK
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JIabopaTtopHas pabora
52 "OnpzﬂenzHHe 1;)2160TH ¥ MOITHOCTH Bubmorexa LIOK
. https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOT 0 TOKa
DNEeKTpUYECKUE LENu U
53 MOTPEOUTENN ITEKTPUUECKOM bubmotexa IIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTossHHBIE MAaTHUTBI, UX
B3aMMO/IeH CTBUE
55 VYpok-uccinenopanue "M3yuenne bubmmorexa [{OK
OJICH TTOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTHO€ 11os1e. MarHuTHOE 1oJie bubmmorexa [{OK



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/ff0ac3d0

3eMJIid U €ero 3Ha4YeHUeE I )KU3HUA
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[ToaroToBKa K KOHTPOJIBHON padboTe
10 TeMe "DIJIEKTPUUYECKUE 3apsilibl.

S7 3apsiKeHHBIE Tea U UX Bubmorexa IOK
_ . https://m.edsoo.ru/ff0abd2c
B3aumoeicTBusl. [locTossHHBII
BIEKTPUYECKUN TOK"
KonTtponpHas pabora 1o reme
"DnexTpuyeckue 3apsabl.
3apspKeHHBIE Tella U UX
58 B3§HMOH€ﬁCTBHﬂ. ITocTtossHHBII bubmorexa [IOK
N https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUM TOK" /
Bcepoccuiickas npoBepodHas
pabora
PesepBHbIii ypok. Pabora ¢
TekcTamu 1o Teme "IlocTosHHbII
59 ANIEKTPUYECKH TOK" / Bubmorexa IOK
B https://m.edsoo.ru/ff0acdc6
Bceepoccuiickas nposepouHas
pabora
50 | smortpmmccrors ora Marmaoe biorers 110K
https://m.edsoo.ru/ff0acld2
OJIe KaTYIIKU C TOKOM
[IpumeHeHue 3JIeKTPOMarHuTOB B
61 texHuke. JlaboparopHas pabora 05 bubmuoreka [IOK
"U3y4eHne AeHCTBHS MATHUTHOT O https://m.edsoo.ru/ff0ac74a
T0JIs1 HA IPOBOJHUK C TOKOM"
DNeKTPOABUTATENb TOCTOSHHOT O Butmorexa LJOK
62 Toka. Mcronp3oBanue

3HeKTpOI[BI/IFaTeJIeI>I~ B TCXHUYECCKHUX

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHcTpynpoBaHue 1 U3yueHue
paboThl 3nekTpoABUTaTens"

63

OnbiTel @apanes. 3aKoH
3NIEKTPOMAarHUTHON UHYKLIUH.
IIpaBuno Jlenna

64

Onexrporenepatop. Criocoos
MTOJIY4ECHHUSI DJIEKTPUYECKOU
SHEPruu. DIEKTPOCTaHIINH Ha
BO300HOBJISIEMBIX UCTOUHHUKAX
SHEPruu

65

[ToaroroBka K KOHTPOJIBHOM paboTe

1o TemMe "DJIeKTpUYECKUe 1
MAarHUTHBIE ABJIEHUS"

66

KonTtponbshas paborta o reme
"DNeKTpuYEeCKue 1 MarHUTHbIE
siBIIeHUA"

bu6moreka [JOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHblii ypok. Pabora c
TekcTaMu 1o TeMe "TenoBbie
siBJIeHNA"

but6moreka [JOK
https://m.edsoo.ru/ff0accse

68

Pe3epBubiii ypok. Pabora ¢
TEKCTAMU 1O TeMe "MaruuTHble
saBJieHusa"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5



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

9 KJIACC

KoaunuecTBo yacoB

DJieKTPpOHHbIEe HU(pPoOBbIE

Ne Hdara
Tema ypoka Koutpoubhbie | IlpakTuueckune oOpa3zoBaresibHbIE
n/n Bcero U3yYCHUS
padoThbI padoThI pecypcsl

1 Mexannueckoe JIBUKECHUE. 1
MarepuanbpHas TOUKa
Cucrema orcuera. OTHOCUTEIIBHOCTh bu6mmoreka [JOK

2 1
MEXaHUYECKOT O ABMIKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsiIMONTMHEITHOE bubmmoreka [IOK

3 1
JIBH)KCHHE https://m.edsoo.ru/ff0ad19a
HepasHomepHOE NpsAMOIMHENHOE

4 nBuxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOpPOCTh

5 [IpssMomMHEIHOE PABHOYCKOPEHHOE 1 bu6morexa [IOK
JBIDKEHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOT O

6 PaBHOYCKOPEHHOT'O JBMKCHUS. 1
I'paduk ckopocTu
JlaGopaTtopHas pabora

7 "Onpenenenne yCKOpeHus Tea npu 1 1 bubmuotexa IIOK
PaBHOYCKOPEHHOM JBHIKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOMW IIOCKOCTH"

3 CBo0OonHoe nageaue teil. OnbITh 1
lanunes
PaBHOMEpHOE JIBUKEHUE T10

9 P IE[I 1 bubmmoreka [IOK
oKpykHOCTH. [leproa u yactora

py pv A https://m.edsoo.ru/ff0ael76

oOpamienusi. JIuneitHas u yrionast



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

CKOPOCTH

10 [lenTpocTpeMuTeIbHOE YCKOPEHUE
11 [TepsrIii 3ak0oH HeroTOHA. BekTop bu6morexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bu6moteka [IOK
12 .
PaBHoOzeiicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3axkon HerotoHa. bubmoreka [IOK
Cymneprio3unusi Cu https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1a4 Ha npuMeHeHNnE bu6moreka [IOK
3axoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
but6moreka [JOK
15 Cuna ynpyroctit. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3anau no reme «Cuna
YOPYTOCTH»
JlabopaTopHas pabora
17 «OHpFe),Z[eJIF;HI/IeI:KeCTKOCTI/I Bubmorexa [IOK
https://m.edsoo.ru/ff0aee28
MPYKUHBI
18 Cua Tpers but6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau o teme «Cuna bu6moreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabora
20 "OHpE,HGJIIG)HI/Ie ioa(bQ)HuHeHTa Bubmmorexa IOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenne 3aad no reme "3akoHbI
21 Hprorona. Cjima ynpyroctu. Cuna Bubmorexa LIOK
| https://m.edsoo.ru/ff0afh8e
TpEeHUs
22 Cuna TSKeCTH U 3aKOH BCEMHPHOI'0 bu6morexa [IOK



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

TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
najeHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepeHuus "JBrkeHue Ten

23 BOKPYT TPaBUTALlMOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTuxu"
Pemenue 3anay no reme "Cuna
bu6moreka [JOK
24 TSKECTH M 3aKOH BCEMHPHOT'0
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[TepBas kocMu4ecKas CKOPOCTb. bu6moteka [IOK
25 Y P
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuabHOW TOUKH.
AGcomoTHO TBEPAOE TEIIO.
N bubmmorexa [{OK
26 PaBHOBecue TBEpIOro Tena ¢ https://m edscli) ru/ff0afe3s
3aKPEIUIEHHOM OChIO BPaIllEHHSI. — '
MowmenT cuibl. LleHTp TsixecTn
PaBHOBecHE MaTepranbHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOrO TENA C
3aKpEIJIEHHON OChIO BPAILICHMUS.
MowmenT cuinbl. LleHTp TshkecTn
Pemenue 3anay no reme "MomeHT bubmmorexa [IOK
28
cwibl. LlenTp TshKecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
but6moreka [JOK
29 1o reMe "MexaHu4ecKoe ABUKEHUE.
B . \ https://m.edsoo.ru/ff0b0408
3aMMO/ICHCTBHE Tell
Kontponbshas pabora o reme
bubmorexa [{OK
30 "MexaHHuecKoe IBUXKEHHE. 1

Bzaumoneiicteue ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. Umnynsc cuisl.
3aKOH COXpaHEHHs UMITYJIbCa.

bubmumoreka [IOK

31 VYupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/JIEH CTBUE
39 Pemenwne 3amad mo Teme "3akoH bu6moreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHUE B IPUPOJIE U TEXHUKE"
34 Mexanudeckasi paboTa ¥ MOIIIHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuIIbI TSHKECTH, CHIIBI bu6moreka IIOK
YIPYTrOCTH U CHJIBI TPECHHSI https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora
36 «Ornpenenenne paboOThI CUIIBI TPEHUS
MIpU PaBHOMEPHOM JIBUKCHHUH Tea
10 TOPU30HTAILHOM MTOBEPXHOCTH»
37 CBs13b HEpPruu U pabdoTHI.
[ToreHumanbpHas SHEPrUs
38 Kunernueckas sueprus. Teopema o bu6moreka [IOK
KUHETHYEeCKOM SHePrun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHH B
MEXaHHKE
JlabopaTopHas pabora «3ydueHue bubmumoreka [IOK
40
3aKOHA COXPAHEHUS SHEPIHH» https://m.edsoo.ru/ff0b12fe
a1 KonebatenmpHOE ABMIKEHUE U €0 bub6morexa IIOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromnue KoneOaHus. bu6morexa [IOK

BoiHyx1eHHbIE KOJIeOaHus.

https://m.edsoo.ru/ff0b20f0



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
https://m.edsoo.ru/ff0b20f0

Pesonanc

43

MareMaTu4yecKuil U NPy>KUHHBIN
MAasITHUKH

44

VYpok-uccrnenoBanue «3aBUCUMOCTh
neprojia KojaeOaHui OT )KECTKOCTH
MIPY>XUHBI U MacChl TPy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHepruu npu
MeXaHHUYECKUX KOJIeOaHUAX

46

JlaGopaTtopHas pabora
«OrmpeneneHye 4acTOThl U Iepuoia
Kosie0aHUI PY>KUHHOT O MasiTHUKa

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

47

Jlabopatopnas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/Ia KojeOaH i
rpy3a, NOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBA
MeXaHU4eCcKUX BOJH. [IpogonbHbIe 1
MOMEPEYHbIE BOJTHBI

bu6moreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEPIOM TeJIE.
CeilicMuyeckue BOJIHBI"

50

3Byk. PacnpocTpanenue u
OTpa)ke€HUE 3BYyKa

o1

Ypok-uccnenoranue "HabmoaeHune
3aBUCUMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

52

I'pomMKOCTE 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

VYpok-konpepenius "YnbTpa3ByK u

bu6morexa IIOK

53
nH(pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBbHON paboTe Bu6 10K
noImoTeKa
54 1o TemMe "3aKOHBI COXPaHEHUS.
https://m.edsoo.ru/ff0b25f0
Mexanundeckue KoaeOaHust U BOJHBI"
KonTtponbshas pabora o reme
95 "3aKOHBI COXpaHEHUS.
Mexannueckue KojaeOaHust U BOJHBI"
56 DJIEKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 37IEKTPOMarHUTHBIX BOJIH
VYpok-konpepennus "llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmorexa [{OK
Hcnonb30BaH#e IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM CBS3U"
VYpok-uccrnenoranue "M3yuenne
bu6mmoreka [JOK
59 CBOWCTB AJIEKTPOMATrHUTHBIX BOJH C
HOMOILIBH0 MOBH TbHO0 Teedora” https://m.edsoo.ru/ff0b2c6e
Pemenue 3aymau Ha onpeneneHue
60 YaCTOTHI U JJINHBI
3NIEKTPOMATrHUTHOMN BOJIHBI
DNeKTpOMarHuTHas MpUpoia CBETa.
bubmorexa [IOK
61 Ckopocts cBeTa. BomHoBBIC 1
. https://m.edsoo.ru/ff0b31d0
CBOICTBa CBeTa
Hcrounuku ceera. [Ipsamonuneiinoe
bubmmorexa [{OK
62 pacnpocTpaHeHue cBeTa. 3aTMEHUs a
p 1 https://m.edsoo.ru/ff0b3658
osiHIa U JIyHBI
63 3aKOH OTpa’KeHHsI CBETa. 3epKala. bubmmorexa [{OK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemienne 3a1au Ha npuMeHeHUE
3aKOHA OTPaKEHUs CBETa

https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBera. 3aKoH bu6mmoteka [IOK
MIPEJIOMIIEHHS CBETa https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTpaKeHH e
65 ceeta. Mlcnonb30BaHue MOJHOTO bubmnoreka [IOK
BHYTPEHHETO OTPa)KECHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOAAX
JlabopaTopHas pabora
"HccnenoBaHue 3aBUCIMOCTH yIiia
66 IPEIOMJICHHS CBETOBOTO JIyya OT
yria najeHus Ha rpaHule "Bo3ayX-
creksio""
Ypok-koHpepeHuus
"Ucnonb3oBaHuE MOJIHOTO
67 BHYTPEHHETO OTpPaXKECHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3B"
68 Jlua3zel. OnTHYeckas Cuia JIMH3bI Bubmorexa [IOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300pakeHNH B TMH3AX bubmorexa TOK
https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabora
"Onpenenenne GOKyCHOT O bubmumoreka [IOK
70 .
PacCTOSHUSA M ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomei JuH3b1"
71 Ypok-korpepenmus "OnTruaeckue bubmmorexa [{OK

JMH30BbIE TPUOOpH"

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 xak onTHyeckas cucTema.

bu6morexa IIOK

2 3penne https://m.edsoo.ru/ff0b4684

73 Ypok-konrdepenmus "JlepexTo
3penusi. Kak coxpanuts 3peHue"”

Pasnoxenue Genoro cBera B CIIEKTP.

74 OnbiTel HetoToHA. Crioskenue bubmnoreka [IOK
CIIEKTPaJbHBIX IIBETOB. Jlucrepcust https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTopHas padora "OnbITHI 11O

A3JI0KEHHIO OEJIOro CBETA B CIICK
75 i BOCITPHUSITHIO I[BETA MTPEIMETOB v bubmorexa HOK
https://m.edsoo.ru/ff0cOe2a
P UX HAOJIIOICHUH Yepe3
LIBETOBBIC (PUILTPHI"
Ypok-npaktrkyM "BonHOBBIE

76 CBOMCTBa CBETA: AMCIEPCHs,
uHTephepeHus u Audpaxuus"

77 OmnbiTel Pe3epdopaa u miianerapHas bubmumoreka [IOK
MOJIeJTb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynater bopa. Monens aroma
bopa

79| aromon. Kemrs, Munciuarts bumorera LIOK

https://m.edsoo.ru/ff0cl44c
CHEKTPBI

80 VYpok-npaktakym "Habmonenne bubmorexa [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTBHOCTD U €€ BUBI bubmorexa HOK

https://m.edsoo0.ru/ff0c1672

82 CtpoeHue aTOMHOT O SApa. bu6morexa [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxnonnas monens

https://m.edsoo.ru/ff0cl8ac

83 PanunoakTuBHbBIE TpEeBpaIeHUS. bu6mmoreka [JOK
H3otombl https://m.edsoo.ru/ff0clals
Pemrenue 3agad mo teme: bu6mmoreka [JOK

84
"PamnoakTHBHBIC TIpEBpaICHHS " https://m.edsoo.ru/ff0clb4a

85 [lepuon nonypacnana
Ypok-koHpepeHus

86 "PP;.I[I/IoaK"[(EIBFI){H: U3ITy4eHUS B bubmorexa [IOK

| https://m.edsoo.ru/ff0c2126
pUPOJIEe, MEIUIIUHE, TEXHUKE
SnepHbie peakiuy. 3aKOHbI
87 C(;:[XIZI))aHeHIEﬂ 3a11;1,u0130ro " bubmmorexa LOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YK CEN

88 DHeprusi CBsI3U aTOMHBIX sIJIEp. bu6morexa [IOK
CBsi3b MacCChl M SHEPTrUU https://m.edsoo.ru/ff0cld7a

89 Pemenne 3amau no teme "fAnepHoie
peakun"

90 Peakuuu cunTe3a u neneHus saep. bu6moreka [JOK
Wctounuku sueprun ConHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-korpepenus "SAnepras

01 3HepreTuka. JlencTBus
paayoaKTUBHBIX U3JIY4YEHUN HA
JKUBBIE OPraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOMN paboTe

92 10 TeM€ "DJIEKTPOMAarHUTHOE IOJIE. bu6motexa LIOK
DIEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIc ssBiIcHUS"

93 KontponbsHas paborta o reme

"DEeKTPOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMarHUTHBIC BOJTHBI.
KBanroBsie aBiaeuus"

[ToBTOpenue, obodIIeHME.

but6moreka [JOK

94 Jla6 0
| abOpatop IjHe pa Oﬂf HoKYpey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue e
o Hac;BTeopeHne, I(():of:m:ne. Pe;te:ne BuGmorexa LIOK
YETHBIX U KAYECTBEHHBIX q
P \ f[ https://m.edsoo.ru/ff0c2572
1o Teme ""TenoBbpie MPoLEeCcChl
[ToBTOpeHue, o6o00eHNe. Penienne
96 pacueTHBIX M Ka4eCTBEHHBIX 3a7a4 bu6morexa [IOK
o teme "KIIJ] TemmoBsix https://m.edsoo.ru/ff0c2a22
nsurareinen"”
57| paonann raveemmenmn s biGmorera LIOK
P A https://m.edsoo.ru/ff0c2b30
o reme "KIIJI anexkTpoycraHoBOK"
0 IJ'IIogTopeHHe, 06066meHHe. BuGmorexa [JOK
abopa a K
OPATOPHBIC pADOTHI IO KYPLY https://m.edsoo.ru/ff0c2c52
"CBeToBbIC IBJICHUS "
0 [ToBTOpEHue, 0606{.'1;)CHI/I€. PaGoTa c BuGmorexa LIOK
TEKCTaMH 110 TeMe "3aKOHBI
. https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
II 6006 . Pa6
100 TeiiTTZieIsz’TZI\fe ﬁ(e:;eefia;m();a i Bubmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
I1 , 0000 . Pab
101 Teilz:TTZI;;{Ez TOCN?C T‘Ig: :TZBlje e Bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
102 [ToBTOpenue, o6obmenue. Pabora ¢



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

Tekctamu no teMe "KBaHToBas u

snepHas pusuka"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

» ®usuka 7 xiace/ Iepoimkua A.B. O0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3narenbcTBO «OK3aMeEH»
» ®usuka 8§ xnacc/ [leppimkua A.B. OOGIecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMeH»
» ®uzuka 9 knacc/ [leppimkun A.B. OG1ecTBO ¢ OrpaHUYEHHOI OTBETCTBEHHOCTHIO

«M3pgarenscrBo «DK3aMeEH»

METOANYECKHUE MATEPUAJIBI I YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

bu6muoreka [TOK https:// m.edsoo.ru
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