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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenonaBanus yueoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 10 (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHON TIpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aldi0 HU3yYeHHs
Gu3MKM Ha AESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4uThIBAIOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TtpeboBannit ®I'OC OO0 «
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHms.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclpeeieHre yueOHOro Marepraa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma no @usuke paszpaboTaHa C LEIbIO OKa3aHUS METOAMYECKON
MIOMOIIIM YYUTEINIO B CO3JaHUH paboveil mporpaMmMbl IO y4€OHOMY MPEAMETY.

®usnka SBISETCS  CUCTEMOOOPA3YIOIMM JUIsl  €CTECTBEHHO-HAyYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOrHMEeH, acTpOHOMHUEH H (PU3WIECKOU
reorpaueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYIO KapTUHY MHpa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
MO3HAHUS, TO €CTh CIIOCO0a MOJy4EHHUSI TOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa W3 TWIAaBHBIX 3a/lady (PU3NYECKOTO OOpa3oBaHMsI B CTPYKTYpe OOIIETO
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH H
UHTEpEeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usmku Ha 0a30BOM ypOBHE MpEIIOJaraeT OBJaJCHUE
CIEYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBICHUS;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHbIE W  HCIONb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJyYEHUS BBIBOJOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneneHsl B KoHuenmuu mnpenoaaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamnu3yronmux
OCHOBHBIE  00I111€00pa30BaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElICHUEM



Konnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [TK-48H).
Hesan uzyyeHus pusuku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POIM (U3UKU ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayiuen
npohecCHOHATBHOU EATEIbHOCTH, CBA3aHHOW C (PM3MKOM, MOJTOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero ooOpa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICTYIONUX 3a1a4:

npuoOpeTeHre 3HAHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB pEUICHUs MPOCTEHINX PpacdYE€THBIX 3aJad  C
UCTIOJIb30BaHUEM bu3HIeCKUX MOJIETIEH, TBOPUYECKHUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 3371aY;

pa3BUTHE YMEHUI HaAOI0IaTh MPUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
nabopaTtopHbie pabOThl W  OKCIEPUMEHTAIBHBIE HCCIECIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOEHHE MPUEMOB pabOTHl ¢ MH(MOPMaIME (PU3NUECKOTO COAEpIKAHUS,
BKJIFOYasi HTHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSIX (PU3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HaKOMCTBO €O chepamu mpodecCHoHaATbHONU ACSITEIILHOCTH, CBI3aHHBIMH
C (U3NKOW, W COBPEMCHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢uzuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kimacce — 102 gaca (3 daca B HEACIIO).

[Ipennaraemsiii B nmporpamme 1no (pusuke nepedeHb 1ad0paTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHAATEILHBIN XapakTep, YYUTEIb JIeJaeT BEIOOP MPOBEICHUS



1a00paToOpHBIX pPabOT U OMNBITOB C YUYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 3aJaHul, IpejaraéMbix B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHA M0 (PU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUMHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuii. MexayHapoHas cucTeMa euHuIl.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHO-HAaY4YHBI METOJ] TO3HAHUS: HAOIIOJACHHUE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemoro sieaus. Onucanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. Dusmnyeckue NpuOOPHl U Mpoleypa MPSMbIX U3MEPEHUN aHAJTIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpenencHue EHBI JEICHUS KAl H3MEPUTEIHLHOTO Mpubdopa.
2. M3mepeHne paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TEIL.
5. M3mepeHne TeMnepaTypbl HNPU TMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYypPHhI.

6. IIpoBeneHue wmccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
apvKa, MyImeHHOTO TOPU30HTAILHO, TeM OOoJbIle, 4eM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI 0 CTPOEHHUH BellecTBa.

CrpoeHue BeliecTBa: aToOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenue wyactuil BemiectBa. CBs3b CKOPOCTH JABMIKEHHS YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumopeiicTBue dvacTwuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpUCTaJUTMUECKUX) Tel. B3auMoCBsI3b MEXIy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHhIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO IBUKEHUS.



2. Habmoaenue muddys3umn.
3. HaOmonenue — saBneHUil,  OOBACHAIOIIMXCS  NPUTSHKEHUEM WU
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OnbITHI 1O HAOJIOJEHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHU JIBHXKECHMUS.
SBnenue wHepuuu. 3aKOH HHEpUHMH. B3amMopencTBhe Ten Kak NpHYMHA
M3MEHEHUSI CKOPOCTH JIBJKEHHMsI Ten. Macca kak Mepa HHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna Kak xapakTepucTuKa B3auMojaercTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuibl ¢ MOMOIIBIO AUHAMOMETPA. SIBIEHUE TIATOTEHUS U CHJIA
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAaIIPABJICHHBIX 10 OAHOW mIpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHHs.
TpeHue CKONMbXKEHUSI U TPEHHE MOKOsA. TpeHue B MPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGmrogeHne MexaHMYECKOTO IBUYKEHUS Tela.
2. H3MmepeHne CKOPOCTH NMPAMOJIMHENHOTO JBUKECHHUS.
3. HaOmronenue siBleHUs WHEPLUH.
4. HalmioneHne u3aMeHeHUs] CKOPOCTH MPU B3aMMOECHCTBUY TEIL.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEL.
6. CloXeHue CUJI, HallpaBJIEHHBIX IO OAHOW MPSMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTU PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeEA.

4. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
IPYXUHBI OT IPWIOKEHHON CUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
BEca TeJa U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTEN U ra3os.



Janenue. CriocoObl yMEHBIICHHS M YBEJIUYEHUS JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJIEHUS] ra3a OT 00béMa, Temmeparypbl. llepegaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamsa. IIneBmatmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHHS >KUJKOCTH OT TIiyOuHbI. ['mapocraruueckuit
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

AtMmocdepa 3emun u atmochepHoe namineHue. [IpuunHBI CylIecTBOBaHUS
BO3AymHON 06osouku 3emiu. OmnbiT Toppuderun. U3Mmepenue aTtMocepHOro
JaBjieHMs. 3aBUCUMOCTh aTMOC(EPHOIo JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3gyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb AABJIECHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBneHUs )KUIKOCTBIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenne nercTBrsS aTMOC(HEPHOTO TaBJICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00BEMA MOTPYXKEHHOW YaCTU

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUIAKOCTH.

YcnoBue miaBaHus TEN: IUIABAHUE WJIM MOTPYKEHHE TEN B 3aBUCHUMOCTH

OT COOTHOILIEHUS IIJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopmuwvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YacTH TEJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbL, JICHMCTBYIOIIEWM HA  TEIO,
IIOIPY>KEHHOE B JKUIKOCTD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIEH CHJIBI, JEMCTBYIOIIEU HA TEJIO
B JKUJIKOCTH, OT MacChl T€Ja.

4. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAIOUICH  CHJIBI,
JNEeUCTBYIOIICH Ha TeNo B JKUJKOCTH, OT OOBEMa NOTPYyKEHHOM B
JKHAJIKOCTb YaCTH TEJA U OT IJIOTHOCTH KUJIKOCTH.

5. KoncrtpynpoBanue apeomerpa WIM  KOHCTPYMPOBAHUE JIOAKA W
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Pa3zgea S. PaGora u MmomiHoOCTb. JHEpPrus.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. Kunernueckas W TOTEHUHMAIbHAs SHEPrusl.
[IpeBparieHre 0AHOTO BH/Ia MEXaHUYECKOW YHEPIUHU B IPYro. 3aKOH COXpPaHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHue pabOTHI CHUJIBI TPEHUS MPU PAaBHOMEPHOM JIBMDKCHHUHU Teia

10 TOPU30HTAJILHON MMOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPIUM.
8 KUIIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO--KHHETUYECKOM TEOpUU CTPOEHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB U MOJEKYJ. OMNbIThL, MOATBEP)KIAIOIINE
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIAPHO-KHHETUYECKON TEOpHH.

Mogenn TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucrammmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IMOJIOKEHUH MOJEKYISIPHO--KHHETUYECKOW TEOPUH.
CMauuBaHue U KanWUIIpHbIE sABJIeHUs. TernoBoe paciiMpeHue U ckaTue.

Temneparypa. CBsA3b TeMmIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBHKEHUS
yactull. Buyrpennsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
Terionepeaaya U coBepuieHue  paboThI. Bunbt TEIIoNepeaayun:
TEIUIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHHE.

KonnuectBo Temnotel. YenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemuloBoro OanaHca. IlnaBieHue w
OTBEP/ICBAHME KPUCTAUIMYECKUX BEIIECTB. YeibHas TEIIoTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenune. Kumnenue. YienpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JaBJICHUSI.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunuuner pabGotsl TemnoBbix aurareneit KIIJ[ rtemnoBoro nBurarens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHHUS U MPEBPAIICHUs SHEPTUU B TEIIOBBIX MPOLIECCaX.

Hemoncmpauuu.

1. HaGmronenune OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxk1eHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIITHUMH CHIIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJIIPHOTO TIPUTSKEHUSI.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpeznenenue AaBjaeHUs BO3AyXa B OANIJIOHE IIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHHS BO3llyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TeMIiepaTyphl.

Ha6mtonenre w3MeHEeHHs] BHYTPEHHEM »JHEpruu Tejla B pe3yabTare
TerIonepeaadyu U padoThl BHEITHUX CHIL.

UccnenoBanue sBJCHUS TeIJIOOOMEHAa NPU CMENIMBAHUU XOJOTHOW H
ropsiuei BOABbI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  MOpH
TEMJI000MEHE C HArPEeThIM METAUTMUECKUM LUIUHAPOM.

Omnpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

Ornpeenenrie OTHOCUTENIBHOM BIQKHOCTH BO3yXa.

Omnpeznenenne yaelbHON TEIUIOTHI IUIABICHUS JIbJA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszanusa Ten. [[Ba poma 3neKTpuyeckux 3apsanoB. BiammonencrBue
3apsiKeHHBIX Ted. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3ieKTpudeckoro mnosd. IIpuHoun
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B KUAKOCTAX U ra3ax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBieHrEe NMPOBOJHUKA. Y JEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
it ydactka uenu. [locmegoBarenpHOe M IapajuielIbHOE  COEIMHEHUE
IPOBOJHUKOB.

PaGora u MoOmHOCTH JyeKTpUuueckoro Toka. 3akoH Jlxoyms—Jlenna.
DNEeKTpUYECKUE e U MOTPEeOUTENH dIEKTPUUECKOil sHepruu B 0bITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHblE  MarHuThl.  B3auMOIEWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1ose 3eMJId U €ro 3Ha4€HUe I KU3HU Ha 3eMIIE.
Oneir  Opcrega. MarHuTHoe TOJIe  3JIEKTPUYECKOro Toka. IlpumeHnenwue
AJIEKTPOMArHUTOB B TEXHUKE. JI€CTBHE MAarHUTHOTO IT0JIS HA POBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omnebitel @apanes. SIBneHue snekTpoMarHuTHOM MHAYKUuM. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3anus TeN.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U JIEUCTBUE JJIEKTPOCKOIIA.

DJNeKTpocTaThuuecKasi UHIYKIIHS.

3aKOH COXpPaHEHHMs JIEKTPUUECKUX 3apsII0B.

[IpOBOIHUKH U AUDJIEKTPUKHU.

MopennpoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOT O TTOJIA.

HcTOYHMKY TOCTOSITHHOTO TOKA.

JlericTBUSA IIEKTPUYECKOTO TOKA.
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. DNEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BbIi pa3psm.

. I3mepeHue Cuitbl TOKa aMIIepMETPOM.

. I3MepeHue 3eKTpuYeCcKOro HapsiKEeHUs: BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.
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. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ECICHUS MOJFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHuE MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe Moje TOKa. JIEKTPOMarHur.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOAEHUIO DBJCKTPU3ALUUA TNl MHAYKIMEHW U TpH
COIIPUKOCHOBEHUH.

HccrnenoBanue JEHCTBUSL AJIEKTPUYECKOTO TMOJS HA NPOBOJHUKU H
JUDJIEKTPUKH.

COopka u mpoBepKa PadOThI AIEKTPUICCKON ST MOCTOSTHHOTO TOKA.
W3MepeHre 1 peryiupoBaHue CUIbl TOKA.

W3mepeHue 1 peryiupoBaHue HapsyKEHUS.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEPE3 pPEe3UCTOp, OT
COIIPOTHUBJICHUSI PE3UCTOPA U HAIPSKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPUPYIOIIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIIPOTUBJIEHUSI TMPOBOAHHKA OT €ro JUIMHBI, IUJIOHIaJUd IMONEPEYHOro
CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOKEHHSI HAINPSHKEHUH TMpPU  MOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia Ajii CWJIbl TOKa MpU MNapaJIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  AJIEKTPUYECKOI'O TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYHIETO 4epe3 JaMmIOo4yKy, OT
HaIIpSKEHMS HA HEW.

Onpenenenue KII/] narpeBarers.

HccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS ITOCTOSSHHBIX MarHUTOB.
M3ydyeHne MarHMTHOTO TIONS TOCTOSHHBIX MarHUTOB TPH  UX
O00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. 3mepenne KIIJ1 anexkTpoaBuraTreabHON yCTAaHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE W3MEHEHWW 3HAYEHHWS W HANpaBJICHUS WHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. (Cucrtema OTCYETA.
OTHOCHUTENLHOCTh MEXaHWYECKOI'O JIBM)KEHMs. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenne. PaBHOyckopeHHOE mpsAMOJiMHEtHOe ABuxkeHue. CBoOOAHOE
nagenue. Onwitel ["anues.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JluneriHas v yrioBasi CKOpOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropon 3akon Herorona. Tperunii 3akon HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nangeHus. JlBmwxkenne mianer BOKpyr ComnHpa. IlepBasg kocMudeckass CKOPOCTb.
HesecomocTts 1 nieperpysku.

PaBHoBecne MarepuaibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3mMeHenune umnynasca. MMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanndeckass paboTa M MOIIHOCTh. PaboTa cui TsHKECTH, YIPYrocTH,
Tpenusi. CBsi3b dHEpPruu U padothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
IIOBEPXHOCTHIO 3eMJIN. [loTeHIIMaIbHASI SJHEPT S CKATOM NMpYXUHBI. KnHeTnueckast
sHeprus. TeopemMa 0O KMHETHYECKOM DHEPIrUH. 3aKOH COXPAHEHUS MEXAHHYECKON
JHEPIUH.

Hemoncmpayuu.

1. HaGmrogeHne MeXaHUYECKOro JBUKEHHs Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCU€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHUE MyTE€ U TPACKTOPUN NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBUYKECHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Habmonenne MexaHn4ecKuX SIBICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JIBUKECHUU
OTHOCHUTENIBHO KaOWHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JICUCTBYIOIIEH Ha HEro
CHJIBI.

Habronenrie paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TEJL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenaua umItynbca Ipy B3aMMOJECUCTBUM TEIL

[Ipeobpa3oBanust SHEPTUH TTPU B3AMMOJICHCTBUN TEJI.

CoxpaHeHue UMIyJbCca MPU HEYIPYTOM B3aHUMOJICHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabntoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHre MEXaHU4YEeCKOW SHEPTUH MPU CBOOOTHOM MaJICHHH.
CoxpaHeHne MEXAaHNYECKON SHEPIUU NIPU JIBUKEHHUU TEJa MO JCHCTBUEM

MPYXUHBI.

Jlabopamopmuovie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS [IAPUKA WA TEIEHKKH.

Ornpeenenne cpeHe CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKEHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OrnpeenieHre YCKOpPEHHUs Tejla TPU PAaBHOYCKOPEHHOM JBUXKEHUMU TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenennie Ko3HPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MMOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxawomue  KojeOaHusa.  BbIHyXJIeHHbIE  KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoWcTBa MeXaHW4eckux BOdH. [IpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHnuecKkue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxenue 3Byka. UHdpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil Ten MOJ JEWCTBUEM CHJbI TSDKECTH W CHUJIBI
YIPYTOCTH.

HaOmonenune xonebanuii rpy3a Ha HUTU U Ha TPYXUHE.
HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.
PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).
HaGroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKUI PE30HAHC.
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ﬂaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue 4YacTOThl M Mepuoja KoieOaHUH MaTeMaTH4eCKOro
MasTHHKA.
2. OmpeneneHue 4acTOTHl U Mepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCMMOCTHU MepuoJia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH IMepHoOJia KOJICOaHWH Tpy3a, MOABEIIEHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmpITBI, JACMOHCTPUPYIOIIHME  3aBUCHMOCTh  Tepuoaa  KosieOaHui
MPYXUHHOTO MasiTHUKA OT MACCHI I'Py3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgea 10. DiaekTpoMarHMTHOE 110JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJHBI.
DONEKTPOMArHUTHOE  MOJIe.  JJEKTPOMAarHWTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkana »1ekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnpoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue cBera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lcmonb3oBaHWE MOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom mydeit B smH3e. Onruueckas cucrema (poroammapara,
MHKpPOCKONIAa M Tejleckona. ['Ja3 kak onTuyeckas cucteMa. bim3opykocTh u
NanbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIIEKTPaJIbHBIX IBETOB. [{ncniepcus cBeTa.

Hemoncmpayuu.

IIpssmonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pa>keHHil B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

IIpenomiienue cera.

OnTU4ecKnui CBETOBO/I.

Xon nydei B coOuparoriei JuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonyuenue n300pa>keHHI C TOMOIIBIO JIUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mojens riasa.

11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.

12. [lonydyenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIyla OTPaKEHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydeHue xapaKTepuCTUK U300paKeHUs MpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEJOMIIEHUSI CBETOBOIO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3IYX—CTEKJIO».
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4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI cOOMparomien
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITel MO BOCHPUATHIO LIBETa MPEIMETOB MpPU MX HAOIIOIEHUU Yepe3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas moxenb aroma. Mogenbs atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHUe aTOMHOTO
aapa. Hykionnas wmopens aromHoro sgpa.  HM3oromsl.  PagmoaxkTtuBHBIE
npespamenus. llepron monypacnana aTOMHBIX SIED.

SnepHble peakuvu. 3aKOHbI COXPAHEHUS 3apsAIOBOIO M MacCOBOIO YMCEIL
DOHeprus CBSI3M aTOMHBIX saep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBlI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOIINX U3ITYICHUH.

6. Perucrpamus nsnydeHnss IpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmroneHue CIUIONIHBIX U TMHEHYATBIX CIIEKTPOB U3yUEHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHME DHEPIMU YaCTHULBI 110 TOPMO3HOMY

nyTtu (1o ¢ororpadusm).

3. MB3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAIOIIHIT MOTYJIb.

[ToBTOpUTENHHO--0000IIAIOIINI MOAYIb MPEIHA3HAYEH JIJISl CUCTEMAaTU3AINH
u  0000ImIeHUsT  MPEAMETHOTO  COJCpX aHWsl W ONbITa  JESTEeNbHOCTH,
MpPUOOPETEHHOTO TIPU U3YYEHUU BCETO Kypca (U3HKH, a TaKXkKe IS MOATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABIIMX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIJAHUPYEMBIX  PE3YyNbTaToB  O0ydeHus, (opMHUpyeTcs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTBb: OCBOCHME HAyYHBIX METOJOB HCCIECAOBAHUSA



ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3NUYECKUE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpuHIMINAIBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paslelia pealn3yeTcs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(u3nyuecKue SIBICHHS B OKPYXaIOIIel MPUPOAE U MOBCEIHEBHON KU3HMU;
UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HI€I‘O 06pa303aHH;1 HaIIPpaBJICHO

Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOyuaroiierocsi 0ynyr copMHUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3MYECKON HayKH;

— [IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;

2) rpaskIaHCKOro0 M JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX
M OTHUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JOCTXKEHUU (pu3uku;

— OCO3HaHWE BaXHOCTU MOPAJIbHO--3TUYECKUX HPHHIMIOB B JACSITEIbHOCTH
Y4E€HOIO;

3) 3CTEeTH4eCKOro BOCIIUTAHUSA:

— BOCIIPUSTHE 3CTETUUYECKUX KayecTB (PU3UUYECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BaXXHEHIIEH COCTABJIAIOLICH
KYJIbTYPBI;

— pa3BUTHE HAy4yHOM IHOOO3HATEIBHOCTH, MHTEpPECa K HCCIeI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHMa  KYJbTYPbl 3I0POBbS W  3MOLHOHAJIBHOIO
0JIaronoIy4ms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBujl O€30MacHOr0 IOBEJACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, C AJIEKTPUYECKHUM U TEIUIOBBIM O00OpYJOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— c(opMUPOBAHHOCTh HaBbIKA pedIeKCHH, NpU3HAHUE CBOEr0 IpaBa Ha
OLIMOKY M TaKOTr'0 7K€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

— AaKTUBHOE y4yacTHE B PEIICHUM MPaKTUYECKHUX 3adad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3alliy, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINYECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOPECCUi, CBA3aHHBIX C (PU3HKO;

e 7)3KOJIOrNY€CKOr0 BOCIIUTAHMS:

e — OpHMEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
0o0JacTH OKpY’Kalollled CpeJbl, IUJIAaHUPOBAHUSI MOCTYNKOB W OLEHKH HUX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TI00aJBLHOTO XapaKTepa 3KOJOTMYECKUX MpoOieM U MmyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — NOTPeOHOCTh BO B3AaUMOJCHCTBUU INPU BBIIOJHEHUM HCCIENOBAaHUN U
NPOEKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYTUX,

e — TIIOBBIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHYECKYIO
NEATEIbHOCTD;

e — TOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHMIA, B TOM YHCIIE (OPMYITUPOBATH
UJeH, MOHATHSI, TUIIOTE3bI O PUBNUECKUX OOBEKTaX U SBJICHUSX;

e — OCO3HaHHUE NEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAHUPOBAaHHE CBOETO Pa3BUTHS B MPHOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U NPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

e — OLICHKA CBOMX JCHUCTBUU C YYETOM BIUSAHUSA Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXKHBIX IJTIOOATBHBIX MMOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTate OocBOeHus mporpamMMbl 1O (PU3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAIOIINE TO3HABATEIILHBIE YHUBEPCAIbHBIC YUeOHbBIE CHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpCAlIbHBIE  Y4eOHBIC  JICHUCTBHUS,  PETYJIATHBHEIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUs:



BBUSIBIAT W XapaKTePU30BaTh CYIISCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BICHMI);

YCTaHABJIMBAThH CYIIECCTBEHHBIN MPHU3HAK KJIaCCU(DUKAITNN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS;

BBISBJISTH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TTPUUMHHO--CJIC/ICTBEHHBIC CBS3M MPU W3YYEHUU (DUIMIECKUX
SIBIICHUW W TIPOIIECCOB, JIEJaTh BBIBOJBI C MCIOIb30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh THUTIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW (u3nueckon
3a1a4u (CpaBHEHUE HECKOJIHKMX BAapUAHTOB PEIICHHs, BHIOOpP HamOoiee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIICHHOMY IIJIaHY OMBIT, HECIOKHBIN
bu3nyecKuil IKCHEPUMEHT, HEOOJBIIOE UCCIEeN0BaHNE (PU3UIECKOTO
SIBJICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIHIO,
NOJTyYEHHYIO B X0JI€ UCCIICIOBAHUS UIIH SKCIIEPUMEHTA,

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (U3HMUECKHX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANOIOKEHUS 00 UX pa3BUTHUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATH Pa3jIMyYHbIe METO/bl, MHCTPYMEHTHI U 3alpOoChl MIPHU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM NPEUIOKEHHOM yueOHOM
dusnueckoil 3anaun;

aHaAM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIHIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENbHO BBIOMpAaTh ONTUMATIBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJayd  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepuaiia, pe3yibTaToB JIa0OpaTOPHBIX
paboT M TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC HA PEIICHHWE 3aJaud W TOJICPKaHHEC
OJ1aro’keaaTebHOCTH OOIEHUS;



COTOCTaBIISITh CBOM CYXKJACHHUS C CYXICHUSIMH JPYTHMX YYaCTHHUKOB
Juanora, OOHapy>XKHBaTh pa3Iudre U CXOJICTBO MO3UIINN;

BBIP@KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJCTaBIATh Pe3yIbTaThl BRIMOIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOEKTA);

MOHMMATh U WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW |
WHJUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIEeMBL;

MPUHUMATh [eJId COBMECTHOU JCSATEIIbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeieNsiTh pOJiM, OOCYXAaTh MPOIECChl |
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO 4acTh pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPABICHUIO M KOOPAWHHUPYS CBOM JCUCTBUS C JAPYTHMH
YJICHAMH KOMaH/IbI;

OILIEHWBATh KadeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTECPHUSM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM Y4aCTHUKAMH B3aUMOICH CTBHUS.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranmzanmsi:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYHOIIUX
JUISL pereHusT GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3IINIHBIX nmoaxogax IIPUHATHUSA peH_IeHI/Iﬁ
(MHAMBUAYaANbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, NMPUHATHE pPELIECHUN
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUsT (PU3NYECKOM 3aaaun Win
IIJ1aHa HCCICAO0OBAHUA C Y‘—IéTOM HMCHOOIUXCA PECYypCOB H CO6CTB€HHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEJIAracMbl€ BApUAHTHI PEIIEHUM;
JCJIaTh BI>I60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IIPeAJiaraTh IJIaH €€ U3MECHEHUS;
OOBACHATH NPUYUHBI  JOCTHXKEHUS  (HEJOCTHXKEHHUS) Pe3yJbTaToB
JeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCJIENOBAaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHMBIIMXCS CHUTYalluid, YCTAaHOBJCHHBIX OLIMOOK,
BO3HMKIINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYIroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHUH (HU3UYECKUX 3a]ad WU
B YTBEPKICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xonity o6y4uenust B 7 Kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

UCIIOJIb30BaTh ~ MOHATHS:  (U3MUECKHME U  XUMHUYECKUE  SIBJICHUS,
HaAOJII0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOe), MEXaHHYEeCKOoe [BUXKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIUHENHOE), TPAEKTOPUs, PABHOAECHCTBYIOILIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOLIAIOIINECS COCYIBI;

pasnuyath siBiIeHUs (qudQys3usi, TEMJIOBOE ABHKEHUE YACTHUIL BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIB)KCHHE, HWHEpLHS,
B3aMMOJICUCTBUE TEJI, paBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO
BpallleHUsl, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
razamu, aTrMoc(epHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpaLIECHUs
MEXaHUYECKOW DHEPruu) IO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)XarolieM MHpe, B TOM uucie (U3HUECKUE SBICHUS B TPUPOIE:
MPUMEPHI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSMHU B >KMBOW WU HEXKHUBOU
NpUpPOJE, NEWCTBHE CWJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUs HA KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33/a4y B yUeOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUYECKUX SIBICHUN;
OIMCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBIICHUS, UCIIONb3YS
¢busnyeckue BeMMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeEMS,
yTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC
Tela, CHJIa TpEeHHs, JaBieHHe (TBEPAOro Tesa, MKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTh, IJIEYO CHJIBL,
MOMEHT CHWJbI, KO3(Q(ULUHUEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYECKas M MOTEHIMAJbHAsl SHEPrus), NPy OMNHCAHUM MPABHILHO
TPAKTOBAaTh  (PU3MYECKHM  CMBICI  MCIOJIB3YEMBIX  BEJIMYUH, UX
0003HAaYEHUs! M EIUHUIBI (PU3HMUYECKUX BEIUYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMU BEIUYUHAMHU,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYNH;



XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3Yys TIPAaBWJIA CIIOXKEHUS CHJI (BIOJIb OJHOM NpsMON), 3akoH I'yka,
3akoH lIlackans, 3akoH Apxumezna, IpaBUJIO paBHOBecHs pbryara (0Ji0ka),
«30JI0TO€ TIPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHMS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MAaTEMATHYECKOE BBIPAKECHMUE;

OOBCHATH (PU3HUECKUE SIBICHUS, POLIECCHl U CBOICTBA TEN, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMd MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE n3 1-2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumarb pacyéTHele 3agaud B 1—2 JEHCTBUA, HUCHONB3YyS 3aKOHBI W
(GopMmyiibl, CBs3bIBatOLIME (DHU3MUECKUE BEIMYUHBL: HAa OCHOBE aHAIU3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCJIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyJIbI M IPOBOJAUTH pacuérhbl, HAXOAUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIEC AJISl PEUICHHs 3a]a4, OIICHUBATh PEATUCTUYHOCTD
MOJIYYCHHON (hU3UYECKON BEITMUUHEI;

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opeanojoxkenue  (TMMOTE3y),  pa3iuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAXOAWTh OIIMOKM B XOJAE OMbITa, JEeJaTh
BBIBOJIBI 10 €r0 pe3yJjbTaTaMm;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
buznIecKux CBONCTB TelL: bopMyIUpoOBaTH MIPOBEPAECMBIE
IPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYy10BaHMS,
3aMKChIBATh XOJ1 ONbITAa U (DOPMYIMPOBATH BHIBOJIBI;

BBINIOJIHATE MPSMbIE W3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nu(poBbIX NpUOOPOB, 3alMUCHIBATH IOKa3aHUs NPUOOPOB C Y4ETOM
3a7]aHHON aOCONIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEIOBAHUE 3aBUCHUMOCTH OJIHOM (PU3MUECKON BETUUYHMHBI OT
JIpYrol € HCIOIb30BAHUEM TMPSAMBIX H3MEPEHU (3aBUCHUMOCTH IyTH
PaBHOMEPHO JIBMXKYIIErOCsl Tejla OT BPEMEHHM [BHUYKEHHUS TeENa, CHIIbI
TPEHHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOUIAJN COMPUKOCHOBEHHMS TE€J, CHIIbI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHUs TE€J, YCIOBUN paBHOBECHs phlyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM Y4E€OHOT'O0 HCCJIENOBaHUS, COOMpaTh YCTAaHOBKY U
BBIIMOJIHATh W3MEPEHUs, CIEAysl MPEIIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
MPEIJIOKEHHBIX Ta0IUI] U TpaduKOB, JeNaTh BBIBOABI IO pe3yJibTaTaM
WCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE HM3MEpEeHHs (U3MUECKUX BEIUYHMH (IUIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIa TPEHUS CKOJIbXECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAS CHJIA, JEHCTByIOIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTHIX MEXaHWU3MOB), CJeAysd TNPENIOKCHHON WHCTPYKIIUU: TIpU
BBIMOJIHEHUN HW3MEPEHH coOMupaTh 3KCIEPUMEHTAbHYIO YCTAaHOBKY U
BBIUUCIISITH 3HAUEHNE UCKOMOW BEIMYUHBI,

COOJTIO/IaTh MTpaBHJIa TEXHUKHU OE30MIaCHOCTH MPH padoTe ¢ J1ab0paTOpHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOHCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA WX oOmHucaHus (B TOM YHCIE:
HNOJUINITHUKY, YCTPOMCTBO  BOJOIPOBOJAA, THUIAPABIMYECKHN Ipecc,
MaHOMETp, BHICOTOMEp, TOPIIHEBO HACOC, APEOMETP), HCITIONb3Ysl 3HAHUS
O CBOWCTBAaX (PM3MYECKUX SIBJICHUNU U HEOOXOIUMBbIE (HPU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOANTH  MPUMEpPHl  (HAXOAWTH  WHGOPMAIMIO O  TpPUMEpPax)
NPAaKTUYECKOTO HCMHOJIb30BaHUS (PU3UUYECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU I obecrieueHnsi 0€30MacHOCTH Mpu oOpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[I0POBbS U COOJIOIEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBJISITh OTOOp HWCTOYHUKOB uWH(popManuu B VHTEepHEeTE B
COOTBETCTBUH C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(GOpPMAIUIO, KOTOpasi SIBISETCS TMPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPHU BBHINMOJHEHUU YYEOHBIX 33JlaHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBICE MaTepualbl,
pecypcbl cetu VIHTepHeT, BiaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUChbMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 WMCTOYHHUKOB MH(MOpMAINKU (HUIUIECKOTO COJIECPKAHUS, B TOM



qycie MyOJauYHO JAeNaTh KpaTKHUE COOOIIEHHS O pe3ysibTarax IMpPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
U3YYEHHBIM TMOHATUHHBIN amnmapar Kypca (QHU3MKH, CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTAIUEN;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JEATEIbHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHIy 00yueHusi B 8 kiiacce npeamMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

MCIIOIb30BaTh MOHITHUSA: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U
amMop(HBIE TeNa, HACHIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsif], JIIEKTPUUECKOE M0JIe, TPOBOJHUKU
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpUCTAUM3alusl (OTBEpACBaHUE), KUIICHHE,
Terionepeaayda (TEerI0MpPOBOHOCT, KOHBEKIHS, U3JIy4eHUE),
AIEKTPU3ALMS TEJ, B3aUMOJECHCTBHUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCHCTBUE MAarHUTOB, JIEHCTBUE
MAarHUTHOTO MOJISi Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBIIGHWE MW3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KaNMWUISIpHBbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tmipupone, uznydeHue CoiHua, 3aMep3aHue BOIOEMOB,
MOpcKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS AJS KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, IPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
(du3nYeckre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIUs, KOJUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEIbHAas TEIIOTa



IJIABJICHUS, YJejbHAas TEIIoTa MapooOpa3oBaHus, YJAENIbHAs TeIiIoTa
CrOpaHusi TOIUIMBA, KOX(MOUIIMEHT TMOJE3HOr0 JCUCTBUS TEIUIOBOM
MAIIIMHBI, OTHOCHUTEIbHAS BIIAXKHOCTh BO3/yXa, JJICKTPUUECKHUMN 3apsm,
CUJIa TOKA, DJJICKTPUUYECKOE HAIIPSKEHUE, COIPOTUBIICHUE IPOBOIHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BEIIECTBA, pabdora ©U  MOIIHOCTb
AIEKTPUYECKOr0 TOKAa), NpPH ONUCAHWM MPABWIBHO  TPAKTOBAaTh
(GU3MYECKUI CMBICH HCMOJIb3yEeMbIX BEJIMYHH, 0003HAYCHUS U €IUHHIIBI
($u3UYeCKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(GU3NYECKYI0 BEIMYUHY C JPYTMMH BEIUYUMHAMHU, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS W TPOIIECCHI,
HCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOU TEOpPUU
CTPOEHHS BEILECTBA, MPUHLIUI CYNEPIO3UIMH ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHWs DHEPruy, IpPU ITOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAXKECHHUE;

OOBSICHATH (PU3UUYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYallMi MPAKTHUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH
MPUYUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1 —2 JTIOTHYECKUX
iaroB ¢ Omnopoil Ha 1-2 W3y4eHHBIX CBOMCTBAa (PUBMYECKHUX SIBJIICHUU,
(bU3HYECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbe 3aJayd B 2—3 JEWUCTBUS, MCHOJIb3yd 3aKOHbI H
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKHME BEIUYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUS 33Ja4M 3aIlMCBIBAaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl  pelIeHUs 3ajadyd, BBIOMpATh 3aKOHBI W (POPMYIIbI,
HeoOXoMMMbIe i €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYCHHOE 3HaYeHNe (PU3MIECKON BEJIMUUHBI C N3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU MOMOLIU
(GU3HYECKUX METOJOB, HCIONB3Ysl OMHUCAHUE WCCICAOBAHUS, BBIJCIATH
[POBEPAEMOE  IPEIIOI0KEHUE, OLEHUBATh IIPABWIBHOCTh IIOPsAKa
MIPOBEJICHUS UCCIIEAOBAHMUS, N€JaTh BIBOJBI;

MPOBOAWTH OMBITBI 1O HAOMIOMCHUIO (U3MYECKUX SBICHUW  WJIH
(bu3HYEeCKUX CBOMCTB Tell (KaNmWUISIPHbBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi TPU U3TYYEHUU OT ILBETa H3Iydaromied (MOrIomIaromiei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHHSI BOJBI OT TEMIEPaTypbl KUAKOCTH U
IJIOMAan €€ IIOBEPXHOCTH, OJJEKTpU3alUs TEJI U B3aUMOJCHCTBHUE
DJIEKTPUYECKUX  3apsA0B, B3aWUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,



BU3yaIM3alldsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJBHUIarTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaTh
MpoBepsieMble MPEATNOI0KEHUsI, COOUPaTh YCTAHOBKY W3 IPEJIOKEHHOTO
000py0BaHMs, OMMMCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHHUS  TEMIEPATypbl, OTHOCUTEIbHOMN
BIIQ&KHOCTH BO3/1yXa, CHJIbl TOKa, HANPSOKEHUS C MCIOJIb30BAaHUEM
aHAJIOrOBbIX MPUOOPOB M AATYMKOB (PU3MYECKUX BEJIMUUH, CPABHUBATH
PE3yJIbTAaThl U3MEPEHUN C YUETOM 3aJJaHHOW a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKOW BETUYUHBI OT
Jpyroil ¢ WCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUJIOIIAJA TOMEPEYHOro
CEUYEHUS U yJIEJIbHOTO CONPOTUBIICHUS BELIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 MPOBOJHUK, OT HAaNpsHKEHUST HAa  IPOBOJHUKE,
UCCIEAOBAHUE IIOCJIENIOBATENBHOTO M  MAapajuIeIbHOTO  COCIMHEHUU
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBHITIONTHATh W3MEPEHUs, CIENys MPEIOKEHHOMY IUIaHy, (HKCHPOBAThH
pe3yJbTAaThl TMOJYYEHHOM 3aBUCHUMOCTHM B BHUJEC TaOnuil U TpaduUKoOB,
JieJaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOJAUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BeIMYMUH (yJeTabHas
TEMJIOEMKOCTh  BELIECTBA, CONPOTHBJIEHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYs MPEIJIOKEHHON WHCTPYKIUHU, U
BBIYUCIISTh 3HAUEHUE BEJIMYMHBI;

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUINBI JCUCTBUS HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX omnucaHus (B TOM 4YHUCIE:
CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETD,
BOJIbTMETP, CUETUUK DJJIEKTPUUYECKONM HHEPrUM, 3JIEKTPOOCBETUTEIHHBIE
npuOOpPbI, HArpeBaTENbHBIE JIEKTPONPUOOPHI (IPUMEPHI), IIIEKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHUT, AJEKTPOABUTATEIb MOCTOSSHHOTO TOKA),
WCIIOJIb3ys 3HAHMUSI O CBOMCTBAxX (PM3WYECKUX SIBICHUA W HEOOXOIUMBIC
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U H3MEPUTEIIbHbBIC
npuOoOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTAaBJATh CXEMbI JJIEKTPUUECKUX



LENel C MOCIEN0BAaTEIbHbIM U MapauIeIbHbIM COCIMHEHHEM JJIEMEHTOB,
pasinyasi yCJIOBHbIE 0003HAUEHUS AIIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;
NPUBOJIUTH  MpPUMEPHl  (HAXOAUTh  HMH(OpMALMI0O O  IpUMepax)
IPAaKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3[0pOBbS U COOJIOEHUS
HOPM 3KOJIOTUYECKOT0 IOBEACHUS B OKPYXKAIOILEH CpelIe;

OCYIIECTBJIATh TOMCK HH(OpMaUUU (PU3UYECKOTO COAEPKAHHUS B
HNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW W IIyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMALMIO,  KOTOpPAs
SBJISIETCS] POTUBOPEUUBOM HIJIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHUM HAyYHO--IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpPaBOYHbIE MaTepuassbl,
pecypcsl cetu MHTEpHET, BiaaeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE W KPATKUE YCTHBIE COOOILEHHS,
0000mass wHGOPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB (PH3UUECKOTO
COZepXaHMsl, B TOM YHCIE€ MYyOJIMYHO TMPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM UCCIEA0BATENIbCKOW JEATENbHOCTH, IPHU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOKJATh BBICTYIUIEHUE NTPE3EHTALUEN;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUNA (PU3MUECKHUX
IPOLIECCOB pacIpeseNisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IJIaHa JACUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JeSITeNbHOCTb IPYIIIbI, BRICTPAUBATh KOMMYHHUKAaTUBHOE B3aMO/ICHCTBHE,
MPOSIBJISISt TOTOBHOCTH pa3pemiatbh KOH(IUKTHL.

K xoniy oOyuenus B 9 kiacce rnpeiMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCT Y O0YyUYAIOIIMXCS YMEHUM:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOpPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWKEHUS, AedopManus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTbh M MEPErpy3Ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
HEHTP TsDKECTH TBEPJOTO Tella, PAaBHOBECUE, MEXaHHUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(pa3ByK M yIbTPa3BYK, DJIECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIONIEHUs, alib(a-, OeTa- U raMma-u3JIydeHus,
M30TOIBI, sIACPHAS DHEPTEeTHUKA;



pa3nnyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBM)KEHHE, CBOOOAHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pPEeaKTUBHOE ABM)KEHUE, KoJjeOaTelbHOE IBUKEHME (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IPeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokKeHHe OeIoro cBera B
CIeKTp H CJIOXEHHE CIEeKTPaJbHBIX I[BETOB, MAHCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HUKHOBEHHE JMHEMUYATOro CIEKTpa
U3TYYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHWE M3YyYEHHBIX (DU3UYECKHX SIBICHUH B
OKpy)KarollleM Mupe (B TOM 4HclIe (PU3NYECKHE SIBICHUS B MPUPOAE:
NPUIUBBL U OTJIMBBI, IBUKEHHE M1aHeT COMHEYHOM CUCTEMBbI, pEaKTHBHOE
JBUKEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(PUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTEeCTBEHHBIN
panMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JITY4H, PaJUOAKTUBHOE H3IIyuCHHE
OPUPOJHBIX MUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3IyYE€HUH Ha
OpraHu3M YeNOBEeKa), MPH STOM TMEPEBOIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBAa (MpU3HAKK) (DU3UUECKUX
SIBIICHUU;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TeN U (PU3UUECKHE SIBICHUS, UCTIONB3YS
¢usnyeckue BETUMYMHBI (CpPEeOHSSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM [BWKCHHUH, YCKOPEHHE, TMepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTb, CHJIa TpPEHUS, CWJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHUJIB,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DJHEPIus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUATIbHAS DHEPIUs CXKaTOU
OPYKMHBI, KUHETUYECKas SHEprus, IOJHAs MEXaHUYecKass DSHEprus,
MEpUOJ M YacToTa KoieOaHuil, IMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS CPEIbl), IPU ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (DU3UYECKUH CMBICI MCIOJIb3YEMbIX BEJIMYHH,
0003HAaYEHUS! M EIUHUIBI (PU3HMYECKUX BEIUMYHMH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMM,
CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETNUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKHE SIBIEHUS M IPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHHUs] 3HEPIuu, 3aKOH BCEMHUPHOIO TSTOTEHHUS,



OPUHIUIT  CYNEpPHNO3UIMKA CUJI, TPUHIMI OTHOCUTENbHOCTU [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJbCa, 3aKOHBI OTPAXEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MACCOBOTO YHCEIN
IpU SJAEPHBIX PEaKLUAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA ¥ 3aMHChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLIECChl M CBOWCTBA TEJ, B TOM YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYHUHHO--CIIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh  OOBSICHEHWE u3 2-3
JIOTMYECKUX IIAroB C OMOpod Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbIe 3amayu  (omMparolmuMecs Ha cucreMy wu3  2-3
YpaBHEHUI), UCIONb3ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHalli3a YCJOBMS 3a/Jaud 3alHChIBATh KpPaTKOE
YCIIOBHE, BBISBISTh HEIOCTAIOIIUE MM U30BITOUHBIE JAaHHBIEC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTHUYHOCTb TMOJXYYCHHOTO 3HAYEHUA (PU3NUECKOU
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(bU3NYECKUX METOMIOB, HCIIONB3Yys OMHMCAHWE WCCIEAOBAHUSA, BBIICIATH
IpOBEPsIEMOE  MPEANONIOKEHHE, OLICHUBATh IPABUIBHOCTh IOPSAJIKA
NPOBEACHUS  WCCIEAOBaHUSA, JelaTh BBIBOJABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOJIIOJEHUI U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
(¢u3MYecKUX CBOWCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3aKoHa
COXpaHEHUs! IHEPruH, 3aBHUCUMOCTb IEpHOJa KOJICOaHUM TNPYKUHHOTO
MasiTHUKa OT MacChl Irpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIbIX KOJICOAHUM, MPSMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paziiokeHue Oenoro cCBeTa B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHHUs B
MJIOCKOM 3€pKajie M CBOMCTB H300pa)Ke€HUs MpeaAMeTa B coOuparoiien
JuH3e, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYAThIX CIEKTPOB H3IYUYEHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
o0opynOBaHMs, OMNHCHIBAaTH XOJI ONbITA W  €ro  pe3yjbTarhl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, Onpenemss
CpeaHee 3HAuYeHHE HU3MepAeMOM BEIUYUHBI ((DOKYCHOE pacCTOSHHE
coOuparonieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a H3MEpeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJIUTh HWCCJENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEJIMYUH C
UCIOJIb30BaHUEM TMPSMBIX HU3MEpPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHU



IIPY PAaBHOYCKOPECHHOM JBIDKEHHWH O€3 HadalbHOW CKOPOCTH, IEpPHOJIA
KoJIeOaHMii MaTEeMaTHYCCKOIO0 MasgTHHKA OT JJIMHBI HHUTH, 3aBHCHMOCTH
yrila OTpaXEHHUs CBETa OT yria MajeHUus W YIja MPEIOMJICHUS OT yIJa
MajieHus1): TUTAaHUPOBAaTh HKCCIIECIOBAHHME, CaMOCTOSATEIIBHO COOHpaTh
YCTaHOBKY, (HUKCHPOBATh pe3yibTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(U3UYECKUX BEIWYWH B BUJIC TAONMI] U TpadUKOB, JEJIaTh BBIBOABI I10
pe3ybTaTaM MCCIICIOBaHMS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NUECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOpPEHHE CBOOOJHOrO MaJeHUsl, >KECTKOCTb MPYXKHUHBI, KO3(DPUIIUEHT
TPEHUS CKOJbXEHHS, MEXaHWuecKas paboTa W MOIIHOCTh, YacToTa M
neproj; KoJie0aHW MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa coOWparomeld JMH3BI, pPaTUOaKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUS, COOMpPATh SKCIEPUMEHTAILHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CICAYs MPEIIOKCHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI U aHAIM3UPOBAThH MOJYyYCHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

coOJIr0/1aTh TIpaBujia TEXHUKH 0€30MMacHOCTH IMPH padboTe ¢ 1abopaTOPHBIM
000pyZ10BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKM M3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTeprallbHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJICIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX OnucaHus (B TOM YHUCIE:
CIUIOMETp, MATYUKHU TIOJOKCHHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TIEPUCKOI, (oTroammapaT, ONTHYECKHUE CBETOBO/IHI,
CIIEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SIBICHUH ©  HEOOXOAMMBbIC (DHU3HUCCKHEC
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMBl U CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TCXHUYCCKUX
YCTPOKNCTB, M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU peIIeHUU y4eOHO--TIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHMS N300pakKeHUH B INIOCKOM 3€pKajie U COOUparoIel JINH3E;
NPUBOINUTH  MpUMEpPhl  (HAXoauTh  WHOpMAIUMi0O 0  TIpuMepax)
MPAKTUYECKOTO HKCIOJb30BaHUS (PU3NUECKUX 3HAHUN B IIOBCEIHEBHOMN
KU3HH JJ1s1 oOecrieueHrs 0€30MacHOCTH MPU OOpAaIlICHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHUS 370POBbSI W COOJIOACHUS
HOPM 2KOJIOTHYECKOTO IMOBEACHUS B OKPYXKAIOIICH cpelie;



OCYHIECTBIISITh MOMCK HH(OpManuu  (QU3HUECKOTO0 CONEp>KaHHUs B
HuTtepHeTe, caMOCTOATENBHO (GOPMYIUPYsl OUCKOBBIN 3aIIpOC, HAXOJIUTh
MyTH OTNpeNeNiCHUs] JOCTOBEPHOCTH MONydeHHOM MH(OpPMAIINKA HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENbHBIX HCTOYHUKOB,;

WCTIOJIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu MIHTepHeT, BiaseTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMALUU U3 OHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NYECKOTO COJEpIKAHUS,
nyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WU UCCIIEI0BATEIbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMoro pasziena (QU3MKH M COMPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTalne ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEpPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
bub6mauorexa IIOK
1.1 o - 2
M3Hia - fayka o rpipone https://m.edso00.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
bub6muorexa IIOK
2.1 1
Crpoetiite setecTsa https://m.eds00.ru/7f416194
JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] bubmmoreka [IOK
2.2 2 1
BEIIIECTBA https://m.edso00.ru/7f416194
bubmuoreka [IOK
2.3 Ar 2
PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6morexa IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bub6mmoreka [JOK
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https://m.edsoo.ru/7f416194

bu6morexa IIOK

. .B 14 2
33 Cuna. Bt o https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bubmorexa [IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
but6moreka [JOK
4.3 Atmoceproe aasenne 6 https://m.edso0.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bubmuorexa [IOK
5.1 P 3 1
300Ta 1 MOIUHOCTS https://m.edso0.ru/7f416194
bubmunorexa IIOK
5.2 I1 5 1
POCTRIE MEXAHIEMET https://m.eds00.ru/7f416194
bubmoreka [IOK
5.3 M 4 1
CRAHMACCKAT SHEPTIT https://m.edso0.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM udposbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
. bubmmoreka [JOK
1.1 7
CTpoetie 1 CBOHCTBA BelecTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znes 2. JiekTpuyeckre 4 MarHUTHbIE SIBJICHUS
21 DNeKTpUYECcKre 3apsibl. 3apsHKEHHBIC Tea 7 1 bu6motexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6moreka [JOK
2.2 IT i 7 20 1 7
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
bub6muorexa IIOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bub6munorexa IIOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeEM nudpoBbIe
Ne n/m P Kontpoasbnsbie | IlpakTuyeckue (pp )
NnporpamMmabl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexanudeckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bubmmoreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 Eubmorexa HOK
https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
1.3 3 10 3
AKOHET Coxpattetit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexanuveckne KoJ1e0aHUsSI M BOJTHBI
bub6moreka [JOK
2.1 M 0 7 3
CXAHACCKHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bub6muorexa IIOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUA
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

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

bu6morexa IIOK
4.2
JIui3eL 1 ONTIECKHE MPHO 0PI 0 3 https://m.edsoo.ru/7f41a4a6
bub6moreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bubmorexa [IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7fA1a4a6
bubmioreka [IOK
52 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 2 bubmmoreka LIOK
' Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsbl
1 ®u3nka — HayKa 0 IPUPOJIE. 1
SBneHus npupoabl
2 duznueckue sIBICHUS 1
3 duznyeckre BEIUUNHbBI U UX 1
U3MepeHue
Ypok-uccinenopanue "M3mepenue
4 TeMIIepaTyphl MPU TOMOIIH 1 1
KUIKOCTHOTO TEPMOMETpPA U TATIYNKA
Temreparypsr"”
MeTobl HAyYHOTO TO3HAHUS.
) Onucanue pu3NUeCKUX sIBJICHUHN € 1 brbamorexa [IOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBI0 MOJIENEH
VYpok-uccinenosanue "lIpoBepka
6 TUIIOTE3Bl: JaJbHOCTD MOJETA IIapUKa, 1 1
NYLEHHOI 0 TOPU30HTAIbHO, TEM
0oJbIIIe, yeM OOJIbIE BhICOTA TTyCcKa"
Crpoenue BeniectBa. ONbITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
8 JIBM>KeHME YacTHI] BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccinenopanue «ONbITHI 1O

9 HaOJIFOICHHIO TEMJIOBOI'O PaCIIHPEHHS
razoB»
10 ArperaTHble COCTOSIHUS BEIlECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 Bozbl. O6001IIEHHE TTO pa3ieny bubmuotexa [JOK
«IIepBoHavyanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEIIECTBA»
MexaHn4eckoe JBUKEHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JBUKECHHE
bubmioreka [IOK
13 CKOpOCTE. EMMHHALLEI cKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyty 1 BpeMeHH NBHKEHUSA butmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmorexa [IOK
WHEPTHOCTHU TEJl https://m.edsoo.ru/ff0a0c10
16 [InotHOCTS BemecTBa. Pacuer macchl bu6mmoreka [JOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenesneHue
IIJIOTHOCTH TBEPJIOTO TETa
18 Pemenne 3amau mo Teme "I1noTHOCTD bubmoteka [JOK
BeniecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepuCcTUKa
19 B3aumojiericreus ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopatopHas pabora «13ydenne

3aBUCUMOCTHU PACTSAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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(medopmanuu) IpyKUHBI OT
MPUIIOKEHHON CHITBD)

21 SBnenne Tarorenus. Cuia TSOHKECTH
CBSI3b MY CHIION TSKECTH U

22 Maccoi TenayBec tena. Pemmenue butmmorexa [IOK

O ) | https://m.edsoo.ru/ff0a1778
3aja4 1o Teme "Cuia TsHKeCTH

93 Cuna TsDKECTH Ha JpYrux IjlaHeTrax. bubmotexa [JOK
du3nyecKue XapaKTEPUCTUKH MJIaHET https://m.edsoo.ru/ff0a1502

bubmioreka [IOK

24 Nsmepenne cun. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bu6mnoreka [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IBYyX CHJI, HAallPaBJICHHBIX
26 10 OJTHOU IIPSIM O bubmorera IIOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOzecTBYIOIIIAs CHIT

27 Pemenune 3amad mo Teme
"PaBHogelicTBytOImAsA cui"

28 Cuna tpenus u e€ Buabl. TpeHue B bubmuotexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopatopHas pabora «M3ydeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIb)KEHHS OT CHUJIBI JaBJICHHS U bubmorexa IOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPHUKACAIOIIUXCS
TTOBEPXHOCTEH»

30 Pewienne 3amayd Ha onpeneneHue
PaBHOJEH CTBYIOIIEH CHUJIBI

31 Pemenwe 3amau mo temaM: «Bec Bbu6moreka [JOK

Tenay, «I padudeckoe nzodpakeHne

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHI»

Kontponbhas pabota no Temam:
«MexaHn4eckoe IBHKeHHe», «Macca,

32 MIOTHOCTRY, «Bec Temay,
«I"paduueckoe n300pakeHUE CUIT»,
«Cuiem
33 Jasnenune. CiocoObl yMEHbIICHUS U bu6moreka [JOK
YBEJIMYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBHCUMOCTb
34 aBJIEHHS rasa oT 00bnLEéMa bubmrorexa ITOK
g ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHus TBEPIALIMU
35 Tenzhfn mj KOCTSIMH U lli):?,aMI/I bubmorexa HOK
» KU ' https://m.edsoo.ru/ff0a25b0
3akon Ilackansg
36 JlaByieHHE B )KUIKOCTH U Ta3e, bubmoteka IJOK
BBI3BAHHOE JE€HCTBHEM CHUIIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenwne 3amau mo Teme «/laBnenne B bu6mmoreka [JOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo0
OODIIAIOTHHECA COCYART https://m.edsoo.ru/ff0a2970
39 I'mopaBianyeckuii mpecc bubmorexa TIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopiiHeBoit
SKUIKOCTHBIA HAcOC
41 ATmocdepa 3eMIu U TPUUUHBI €€ bubmotexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMocdepHoe bubmmorexa LIOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

W3mepenne atMocepHOro JaBICHHUS.

bu6moreka [JOK

43 OnbiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThL aTMOC(EpHOro
44 JaBJICHUSA OT BLICOTL(II)HZI[ YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepous. AtmocdepHoe bubmmoreka [IOK
JIaBJICHUE Ha Pa3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amaq mo reme "
AtmocdepHoe naBieHue”
JlelicTBUE )KUJKOCTH U ra3a Ha
47 MOTPY)KEHHOE B HUX TEJIO. bubmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopnas pabora «OmnpeneneHue
48 BBITAJIKUBAOIIECH CHJIBI, bu6mmoreka [JOK
JEHCTBYIOIEH Ha TEJIO, MOTPY>KEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb»
JIabopaTopHas paboTa Mo Teme
«ccrnenoBanue 3aBUCUMOCTH Beca bu6moreka [JOK
49 N .
TeJa B BOJIE OT 00bEMa MOrpyKEHH O https://m.edsoo.ru/ff0a3514
B KUJKOCTh YaCTH TeJa»
bubmioreka [IOK
50 Hlnapaitite Tez https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabora
51 "KoncTpyupoBanue apeomerpa Ui
KOHCTPYHPOBAHHE JIOJKH U
orpezenenue e€ rpy30noabEMHOCTH "
52 Pemrenne 3amad mo remam: «IlnaBanne bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
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cynoB. BoznyxomnaBanuey,
«JlaBiieHrEe TBEPBIX TN, KUJKOCTEU
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponbsHas paborta o reme

53 «/laBneHue TBEpIbIX Tell, )KUIKOCTEH

Y Ta30B»
bubmioreka [IOK

>4 Mexaniccias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK

5 MorocTs. EpHutts: MOEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenoanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOM TIPU 1
HoabEME 10 JecTHUIE"

57 [Ipocteie MexaHu3MBbl. Ppruar.

PaBHOBecue cui Ha peryare
Pbruaru B TeXHUKE, OBITY M IPHPOJIE.

58 JIabopaTtopHas pabora 05 bubmorexa [IOK
«HMccienoBanue ycloBUi paBHOBECUS https://m.edsoo.ru/ff0a478e
pbIaara»

59 Penrenue 3aga4 mo teme «Y CIOBUS bubmotexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koapdumment nmonesnoro neiicteust
MexaHu3ma. Jlabopatopnas paborta

60 . 0.5
«M3mepenue KII/] Hak10HHOM
TJIOCKOCTHY

61 Pemrenne 3amaq mo teme "Pabora, bubmoreka [JOK
MonrHocTs, KITJ[" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckasi SHEPrusl. bubmmorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u nmoreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXPaHEHHUSI MEXaHUYECKOM
SHEPTrUu

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCnepUMEHTAIBHOE ONPE/EIEHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIIMATBHON SHEPTUH MPU
CKaTBIBAaHUHM TeJIa 10 HAKJIOHHOU
mIockocTu"

65

KonTponpHas pabora 1o Teme
«PaboTa ¥ MOIIHOCTL. DHEPTHs»

66

PesepBHbiii ypok. PaboTa ¢ Tekctamu
no tTeMe "MexaHn4eckoe ABrKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4dee6

67

PesepBHblif ypok. Pabora ¢ Tekctamu
o Teme "JlaBrneHue TBEPABIX TEII,
JKUIKOCTEHN U ra3os"

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

68

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o reme "PaboTta. MoutHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Jara nu@posBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBI€ TTOJIOXKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 butmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
HOJTBEPKACHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Mogaenu TBEPAOTO, KUJIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBONCTB TBEPIOTO,
4 KHUJKOTO M Ta3000Pa3HOTr0 COCTOSHUMA 1
BEI[ECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYE€CKOU TeOpuun
bu6mmoreka [JOK
5 Kpucranmueckue nu amopdusie Tena 1
p pd https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KallUJUIIPHOCTb. 1 bubmuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacipeHue U CKaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMepaTypsl O
8 CKOPOCTBIO TEIJIOBOI'O ABUKEHUS 1
YaCTHUII
9 Buytpennsis sHeprus. Crioco0bl 1 bubmuoreka LIOK
M3MEHEHUS BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
10 Buas! Termionepenaun 1 Bbu6moreka [JOK



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

https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOJIL30BAaHUE TEMJIOBBIX CBOHMCTB

bu6mmoreka [JOK

11 BEII[ECTB U MAaTEPHAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TenyioTel. Y ienbHas bu6moreka [JOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHUE TEIIOBOr0 OajaHca. bubmmoreka [IOK
TennooOMeH U TeMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora

14 "UccnemoBaHue SIBIICHUS bubmioreka [IOK
Tenj1000MeHa NpU CMEIINBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsuel Bojbl"
Pacuer xonmuecTBa TEMIOTHI,

15 HEO0OXOMMOTO JIJIsl HAarpPEBAaHUS TeJia
Y BBIICIIIEMOTO UM TIPU OXJIQXKICHUH

16 JIaGopaTtopHas pabota "Onpenenenue bubmmoreka LIOK
yEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIIMBA. Y AelbHasl TeIioTa bubmmoreka [IOK

17
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBAHUE

18 KPUCTAJUIMYECKUX 1;);1. VaenvHast bu6amorexa [IOK

https://m.edsoo.ru/ff0a71d2

TENJIO0Ta MJIABJICHUS

19 JlabopatopHas padota "OmnpeneneHue bubmmorexa [IOK
yACIbHOM TEMIOTHI IJIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOH/IEH CaLUs. bubmuoreka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Teriora Bbu6moreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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mapooOpa3oBaHus U KOHJICHCAIUH.
3aBUCHMOCTH TEMIIEPATYPbI KUTICHUS
oT aTMoc(hepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlabopaTopHas
pabota "OmnpeneneHue
OTHOCHUTEIBHOM BJIAYKHOCTH BO3ayXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3aa4 Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHnMIIBI paOOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHETO CropaHus

25

KIIJI TenioBoro aABUraTes.
TennoBeie ABUTATENN U 3aIUATA
OKpY’KaroIen CpeJibl

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

26

3aKOH COXpaHEHHs U MPEeBpaLICHUs
SHEPryHU B TEIJIOBBIX IpoLieccax

27

[ToaroToBKa K KOHTPOJIBHON padoTe
o TeMme "TenJioBbIe ABJICHU.
W3meHeHue arperaTHeIX COCTOSTHUM
Bemiecrna"

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

28

KonTponpHas pabora 1o Teme
"Ter1oBEIe ABJICHUA. VI3MeHeHnEe
arperaTHbIX COCTOSIHUM BelecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzauus ten. JBa pona
ANEKTPUUECKUX 3apsI0B

30

VYpok-uccrnenoanue "IaeKTpU3anusl
TEeJ UHIYKLIUEH U IIpU
COIPUKOCHOBEHUU "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMopneiicTBue 3apsKe€HHBIX TEI.

bu6mmoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TTOJIE.
39 HanpspkeHHOCTh 31eKTpUYecKoro bu6mmoreka LIOK
nosist. [IpuHnun cyneprno3unuun https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEH
Hocurenu snexktpuueckux 3apsaoB.
33 OnemenTapHbIi 3apsn. CTpoeHue
aToma
34 [TpoBOAHUKHN U AUIIEKTPUKHU. 3aKOH bubmuorexa [IOK
COXPaHEHHMS AMEKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHUe bubmotexa [JOK
CBOMCTB JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUI TOK, YCIOBHS €0
36 c eC"Pi“BOBaHI/I}I I/ICT())/LIHI/IKI/I bubmmorexa [IOK
i ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOT O TOKA
37 Heiic 3JIEK €CKOro TOKa butmmorexa [IOK
HCTBUS DIIEKTPHY ro T
p https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleiictBue
38 ANIEKTPUYECKOT O MMOJIS HAa TIPOBOAHUKU 1
U JUAJIEKTPUKH"
DJIEKTPUYECKUN TOK B METAJLIIAX, bubmotexa [JOK
39
KHUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1enb U e€ COCTaBHbIC
4acTu
Cuna Toka. Jlabopatopnas padota
" bubmotexa [JOK
41 W3mepeHue U perympoBaHUe CHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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DNEeKTpUYECKOE HAIPSIKEHHUE.
BoabsT™merp. JITabopaTopHas pabota

bu6mmoreka [JOK

42 "M3MepeHne U peryImpoBaHie 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 ConpoTuBIIeHHE TPOBOIHHUKA. bubmotexa [JOK
VYaenpbHOe CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGopartopHast pabota "3aBUCHMOCTb

44 3IEKTPUYECKOT0 CONPOTUBIICHUS 1 bubmuotexa [IOK
MPOBOAHUKA OT €r0 JUIMHBI, IITIOIIaa1 https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr o CeueHus U Matepuaia”
3aBUCHMOCTH CUJIBI TOKA OT

45 HanpsbkeHust. 3akoH OMa 1Jig ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a
LeMnH
JlabopaTopnas pabora
"NccnenoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, WIYIIEro 4Yepe3 pe3ucTop, oT 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COIPOTHUBJICHUSI pe3UCTOpa U
HaIpsDKEeHUs Ha pesucrope”

47 [TocnenoBatenbHOE U MapajieabHOE
COEIMHEHHUSI TPOBOJHUKOB
JlaGopaTtopHas pabora "[IpoBepka

48 IIpaBUJIa CJIOKEHUS HAIIPSDKEHUH IpU 1 bubmuoreka LIOK
MOCJIEIOBATEIHLHOM COEIUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlabopaTopnas padora "[IpoBepka
49 MpaBuiia 7 CUJIbI TOKA MTPU 1 bubmoreka [JOK

nmapauiCJbHOM COCAUMHCHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pewienne 3a1au Ha npuMeHeHUE

bu6mmoreka [JOK

50 3akoHa OMa JJ1sl pa3IugyHOrO
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI ITPOBOIHUKOB
51 PaGoTa 1 MOIITHOCTB JIEKTPUIECKOTO bubmmorexa [IOK
Toka. 3akoH [[xoyns-Jlenua https://m.edsoo.ru/ff0ab124
JIabopartopnast pabota "Onpenenenue
52 a00TEI 1 MOIIHOCTH DJIIEKTPUUECKOTO bubmorera HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKUE 1T U TOTPEOUTEH
53 ANEKTPUYECKOW SHEPTHH B OBl bubmorexa [JOK
P P B4 https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroToBKa K KOHTPOJIBHON paboTe
10 TeMe "DIJIEKTPUYECKHE 3apsIlibl.
54 3apsoKeHHBIC Tela U UX bubmorexa TIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmojielicTBus. [1oCcTOSHHBIM
AIEKTPUYECKUN TOK"
KonTtponsHas pabota mo reme
"DIEeKTPUYECKUEC 3apSIbI.
55 3 P P bu6moreka [JOK
apsHKCHHBIE Tela U UX
p N . https://m.edsoo.ru/ff0abea8
B3aumoserctBus. [1ocTOSHHBIM
AIEKTPUYECKU TOK"
56 [TocTosiHHBIE MArHUTBI, X
B3aUMO/ICHCTBHE
57 VYpok-uccinenoanue "M3yuenue bubmuorexa [IOK
MOJIeH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€ noje. MarautHoe noJsue
bu6mmoreka [JOK
58 3eMiIn ¥ ero 3Ha4YEHHUE JJIs )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba
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https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT Opcrena. MarautHoe nose
3JIEKTPUYECKOr0 TOKa MarHuTHoe
10J1€ KaTYIIKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue 3TEeKTPOMArHUTOB B
texauke. JlaboparopHas pabora
"N3yuenue neicTBUS MarHUTHOT O
OJIs1 HA TPOBOJAHUK C TOKOM"

0.5

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

61

DNeKTPOJABUTATENH ITOCTOSHHOT O
ToKa. Mcnonb3oBanue
AIIEKTPO/IBUTATENICH B TEXHHUECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlabopaTopnas pabora
"KoHcTpynpoBaHue U n3ydeHue
paboThl AnekTpoaBUraTens”

bubmioreka [IOK
https://m.edsoo.ru/ff0ac86c¢c

62

Omnpitel @apajnes. 3akoH
JIEKTPOMAarHUTHON UHYKLIUU.
[IpaBuno Jlenna

63

Dnextporenepatop. Criocoos
MOJTYYEHUS DJIEKTPUIECKOI SHEPruH.
DNEeKTPOCTaHLIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEpPTrun

64

[ToaroroBka K KOHTPOJIBHON paboTe
1o TemMe "DIEKTPUIYECKUE U
MAarHUTHBIC SABJICHUS"

65

KontposnpHas pabora o reme
"DNeKTpUYECKrEe U MarHUTHbIE
SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHbIii ypok. Pabota ¢ Tekcramu

Bbu6moreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teme "Temnnosrie gaBiaeHua"

https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. PaboTa ¢ Tekctamu

bu6moreka [JOK
7 "1 7 1
° Ho Teme OCTuOﬂHHfIH https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKUN TOK
68 PesepBHbiii ypok. Pabota ¢ Tekcramu 1
1o Teme "MarHuTHbIC SIBICHUSA"
OBLIEE KOJIMYECTBO YACOB I10
-~ 68 145

I[TPOT'PAMME



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

9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
[
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue fa[:;;ennﬂ :)lgl()bal:();;eenbﬂme
padoThI padoThI pecypen

1 MexaHn4ecKoe IBHKECHHUE. 1
MarepuanbHas TOYKa

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bu6moreka [JOK
MEXaHUYECKOT O ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMOTTMHENHOE 1 bubmuorexa [IOK
JIIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpPHOE TPAMOIMHEHHOE

4 nBwxeHue. CpeaHsas 1 MrHOBEHHAs 1
CKOPOCTh

5 [TpsMonuHeliHOe paBHOYCKOPEHHOE 1 bu6mmoreka LIOK
JBH)KEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPAMOIMHENHOT O

6 PaBHOYCKOPEHHOT'O JBUKEHMUSL. 1
I'padux ckopocTu
JlabopaTopHas pabora "Onpenenenue

7 YCKOpEHHUS TeJa Mpu 1 1 bubmuorexa [IOK
PaBHOYCKOPEHHOM JIBUKECHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

8 CBoboanoe nagenue ten. OnbIThl 1
INamanes

9 PaBHOMEpHOE ABMKEHKE 11O 1 bubmotexa [JOK

okpyxHocTH. [lepuosa u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JluneitHas u yrionas

CKOpPOCTH
10 L{eHTpOCTpEMUTENBHOE YCKOPEHUE
1 Ilepssiii 3akoH HeroTOHA. BekTop bubmotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubmmorexa [IOK
12 .
PaBHOzelcTBYIOIAsA cua https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmmoreka LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha MpUMEHEHME bubmmorexa [IOK
3akoHOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
. r
15 Crna ynpyrocti. 3axoi yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3aga4 mo teme «Cuia
YOPYTOCTH»
JlabopaTtopHas pabora «Onpenenenue bubmotexa [JOK
17
JKECTKOCTH IPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmnoreka [JOK
18 CHra Tperis https://m.edsoo.ru/ff0af738
19 Pemenune 3amau mo Teme «Crita bubmioreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabora "Onpenenenue bubmuorexa [IOK
ko3 (hULIMEHTA TPEHUS CKOJIbXKeHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3ako
21| Huorons. Cuia ynpyroers. Crua Butmtorera LOK
. YHPYrocth. https://m.edsoo.ru/ff0afb8e
TpEHUS
99 Cuta TsKeCTH U 3aKOH BCEMUPHOTO bubmoteka [JOK

TATOTEHHS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

HagcHus

Ypok-koHhepennus "JIBuxeHUE TEN

23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conneunas cucrema). 'anaktuku"
Pemenue 3anau no teme "Cuna
24 TSKECTU U 3aKOH BCEMHUPHOTO brbamorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocMH4€ecKasi CKOPOCTb. bubmmorexa [IOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTeprUabHON TOYKH.

26 AGcomoTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHoOBecue TBEpaOro Tena ¢ https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BpaIlCHUS

27 MomenT cuibl. LleHTp TskecTH

28 Pemenue 3amad mo teme "MomeHT bu6mmoreka [JOK
cunsl. LlenTp TsKECTH" https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOILHOR padoTe o

29 TemMe "MexaHquCK(I:e BH)KeII{)I/Ie brbamorexa [IOK

. "H ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponsHas pabora mo reme
30 "MCXEHI/I‘IGCK(I)JC BIDKCHUE bubmorexa [OK
. A ' https://m.edsoo.ru/ffO0b06ec
B3aumoneiictBue ten"
Nmnynsc Tena. Umnynbe cuibl. 3akoH
31 COXpaHEHUs UMITyJibca. YIIPyroe u brbmiorexa LTOK
P y o Py https://m.edsoo.ru/ff0b07fa
HEYIpPYyroe B3auMoJIeiCTBHE
Pemenue 3amaq no teme "3akoH bu6mmoreka [JOK

32 "

COXpaHEHUs UMITyJIbCca https://m.edsoo.ru/ff0b096¢c

33 Ypoxk-koHpepennus "PeakTuBHOE



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBHJKEHUE B IPUPOJE U TEXHUKE"

34 Mexanndeckasi paboTa ¥ MOIIHOCTh bubmiorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHIIBI bu6moreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabora «OnpeneneHue
36 pabOThI CHIIBI TPEHUS TTPU
pPaBHOMEPHOM JBM)XEHHUH Tela M0
TOPU30HTATBHON MTOBEPXHOCTI
37 CBs13b 3HEPrUM U padbOTHI.
ITorenumanbHas 3HEprus
38 Kunernueckas sneprus. Teopema o bubmoteka [JOK
KMHETHYECKOU SHEPruu https://m.edsoo.ru/ff0b0c32
3aKOH COXPaHEHMs SHEPrUuu B
39 MEXaHUKe
40 JlabopaTopnas pabora «3yueHue bubmmorexa [IOK
3aKOHA COXPAHEHUsI SHEPI U https://m.edsoo.ru/ffOb12fe
41 KonebatenpHoO€e ABMIKEHUE U €0 bubmioreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromnme KoneOaHus. bubmmorexa [IOK
BreinyxneHHbie KoseOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaTemaTu4ecKuii U IPYKUHHBIN
MasSITHUKH
Ypok-uccnenopanue «3aBUCUMOCTb
44 nepuoja KojaebaHu OT )KECTKOCTH Bubmorexa IOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI © MAaCChI Tpy3a»
45 IIpeBpaiienne s3HEeprumn npu

MEXaHUUECKHX KOJCOaHUIX



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
https://m.edsoo.ru/ff0b197a

46

JlabopaTopnas pabora «Onpenenenue
YacTOTHI M ITeproia KoJieOaHu!
MPYKUHHOT O MasITHHKA

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

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCUMOCTH TEPHOAA KOIeOaHUH
rpysa, moaBCIICHHOT'O K HUTH, OT
MaccChl T'py3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexananueckue BOJHBI. CBOIiCTBA
MEXaHM4YeCKUX BOJH. [IponosbHbIe 1
MONIEPEYHBIE BOJIHBI

bubmioreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHius "MexaHn4ecKue
BOJIHBI B TBEP/IOM TEIE.
Celicmuueckue BOJIHbI"

50

3ByK. Pacnpoctpanenue u orpaxenue
3ByKa

ol

Ypok-uccrnenosanue "HaOmoaeHne
3aBUCUMOCTHU BBICOTHI 3BYKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKycTHUECKHMH PE30HaHC

53

Ypok-koHpepeHius "YIIbTpa3ByK
nH(}pa3ByK B IPUPOJE ¥ TEXHUKE"

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

54

[TonroToBKa K KOHTPOJILHON paboTe 1o
TeMe "3aKOHBI COXpaHEHUS.
Mexannyeckue KoaeOaHus U BOJHEI"

bubmioreka [IOK
https://m.edsoo.ru/ff0b25f0

95

KoutponbHas pabota 1o Teme
"3akoHBI COXpaHEeHMs. MexaHn4yecKue
KOJICOAHMSI U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DJIEKTPOMAarHuTHOE MOJIE.

bu6mmoreka [JOK

56
DNEeKTPOMarHUTHbBIE BOJIHbI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "llkana
58 ANIEKTPOMArHUTHBIX BOJIH. bubmotexa [JOK
Hcnosb30BaHue 2JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsl COTOBOM CBsI3U"
VYpok-uccinenosanue "M3yuenue
N bu6mmoreka [JOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
| https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOUJIBHOT O TesiepoHa
Pewienue 3a1au Ha onpeneneHue
60 YacTOTHI U UTHHBI 3JIEKTPOMArHUTHON
BOJIHBI
DJeKTpOMarHuTHas MPUPOJA CBETA.
61 Cko OIZITB CBETa Bomli)osme CBOMCTBA bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku ceera. [IpsamonuneitHoe
62 ACIpOCTPaHEHUE CBETA. 3aTMEHUS bubmorexa [JOK
PacHipocip ' https://m.eds00.ru/ff0b3658
Conzua u Jlynst
3aKOH OTpa)keHHUs CBeTa. 3epKaja.
63 p P P bu6moreka [JOK
eIIeHHe 3a]]a4 Ha IPUMEHEHHU e
. p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 IIpenomnenue ceera. 3aKOH bubmuorexa LIOK
IIPEJIOMIICHHS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHyTpEHHEE OTPa’KEHUE CBETA.
65 Hcnonp30BaHUE MOIHOTO BHYTPEHHETO bubmmorexa [IOK
TP https://m.edsoo.ru/ff0b3c5c
OTpaXKE€HUsS B ONTHYECKUX CBETOBOJAX
66 JlabopaTopnas pabora "HcciaenoBanue



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

3aBUCUMOCTH yrIJia IMPECIIOMIICHUA
CBCTOBOI'O Jy4da OT yrIJia IaJICHUs Ha

nn

rpaHuiie "BO3yX-CTEKIIO

Ypok-konbepennus "Mcmnons3oBaHue

67 MOJTHOTO BHYTPEHHEI0 OTPaKEHUS:
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b"
bubmioreka [IOK
68 JInnzel. OnTHyYeckas Cuila JIMH3BI https://m.edsoo. ru/ffob3f2c
N bu6mmoreka [JOK
69 [TocTpoeHne N300pa)KEHUI B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGoparopHas padora "Onpeneneaue
70 Q)OKylsHor(P; paCfTO}IHI/Iﬂ u oiTquCKoﬁ bubmorexa [JOK
. https://m.edsoo.ru/ff0b4206
CHUIIBI coOMparoieit TuH3b"
71 Ypok-konbepenmus "OnTuueckue bubmotexa [JOK
JIMH30BbIE MTPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penune”
Pasnoxenue 6enoro cBera B CIEKTP.
74 Omnsitel HetoToHa. Clioxkenue bu6moreka [JOK
CHEKTpalbHBIX I[BETOB. Jlucmepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlabopaTtopnas pabora "OnbITHI 11O
pas3noxeHuto 0e0ro CBeTa B CIIEKTp U
bu6mmoreka [JOK
75 BOCIIPUATHIO LIBETA MIPEAMETOB IPU UX

HaOJII0/IEHUH Yepe3 LIBETOBbIE
¢mbTpH"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHOBEIE

76 CBOICTBA CBETA: IUCIIEPCHS,
uHTephepeHnus u audpakuus”
77 Omneitel Pe3epdopaa u muianerapHas bubmorexa [IOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Monens atoma bopa
VcnyckaHue v TOTJIONICHHE CBETa
79 aroMoM. KBanTtel. JInHeluaTeie bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukym "Habmonenne bubmuorexa [JOK
CIEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUALI bubmorexa HOK
s A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sigpa. Hykionnas bubmotexa [JOK
MO/ ENTh https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHbIE TpEBpaIlleHus. bu6mmoreka LIOK
H3oTtomnsl https://m.edsoo.ru/ff0clald
84 Pemienue 3agad mo TeMe: bubmioreka [IOK
"PanunoakTHBHBIEC TpEBpalieHUs" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmana
VYpoxk-koHpepenius "PaguoakTHBHBIE
86 I/I?I.) CHI/I:[b BFI)'[ UpOJIE, METULIMHE bubmorexa HOK
i | PHPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHble peakuu. 3aKOHEI
87 C(flx paHeHII;I 3au;1 OBOI'0 1 MaCCOBOT'O bubmorexa HOK
P Pl https://m.edsoo.ru/ff0c1c58
YHCel
88 OHeprus CBsA3M aTOMHBIX sifep. CBs3b bubmotexa [JOK

MacCChbl U DOHEPTUn

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pewenne 3aau o teme "SAnepusie
peakiuu"

90

Peaknuu cuHTe3a U AeNeHus sAaep.
Hcrounnku sHeprun CoiHIa U 3BE3]

bu6moreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepenius "SnepHas
sHepreTuka. [leicTBus
PaZOAKTUBHBIX U3JIYYCHHM HA KUBbBIE
Opranusmsl"

92

[ToaroroBka K KOHTPOJIbHOI paboTe Mo
TeMe "DJIEeKTPOMarHuTHOE ToJe.
DJeKTpOMarHUTHBIC BOJIHBI.
KBanTtoBbie sBieHus"

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrtponpHas pabota o reme
"DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMArHUTHBIC BOJTHBI.
KsanToBrie sBieHus"

94

[ToBTOpeHue, o6o0IICHHE.
JlaGopaTopHbIe pabOTHI IO KYpCY
"B3zaumoneiictBue ten"

bubmioreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0uIeHue. Perenne
PaCUYCTHBIX U KAYCCTBECHHBIX 3a/1ay 110
teMe "TernoBsie npouecch”

bubmioreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, obobmeHe. PenieHue
pacUeTHBIX M KAYECTBEHHBIX 33J1a4 110
teme "KIIJI TemnoBbIx aBurareici”

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0uIeHue. Penienne
PaCdYCTHBIX U KAYCCTBECHHBIX 3a1a4 110
teme "KIIJI anekTpoycranoBok"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o600LIICHHE.

bu6mmoreka [JOK
%8 ?36013 aTOpHbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBbLIE SIBICHUI
[ToBTOpenue, o600uieHue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora ¢
100 texcrtamu 1o teMme "Komebanus u 1 bubmorexa HOK
" https.//m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHune. Pabora ¢
101 TexkcTtamu 1o TeMe "CBeTOBEIE 1 bubmrorexa ITOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600uieHue. Pabora ¢
102 TekcTaMu 1o Teme "KBanToBas u 1
anepHas ¢uzuxa"
OBLIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 8 knacc/ [epeimkun A.B., O6I1ECTBO ¢ OrpaHUYECHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AkiimonepHoe oo1iecTBo «31aTenbcTBo
«IIpocBenieHne»

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
HBanos A.1., AxuunonepHoe obuiectBo «M3aarensctBo «IIpocBemenue

» ®usuka, 9 knacc/ Ieppimkun A.B., O611eCTBO C OrpaHUYEHHOMN

OTBCTCTBCHHOCTBIO «HSI{&TCHBCTBO «DK3aMeH»

METOINYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

https://m.edsoo.ru

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET
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