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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3rMke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJeHA Ha
OCHOBE TOJIOKEHHUI M TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpenacraBieHHbIX B PI'OC OO0, a Takxke ¢ ydéTom
dbenepanbHOlt paboueil mporpammbl BocnuTaHus ¥ KoHuenuuu mnpenojaBaHus y4eOHOIro
npeamera «Pu3ukay.

Copmepxanue  mporpaMMbl MO (U3UMKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OpraHU3allvi0 W3y4YeHHUs (PU3MKU Ha
NesTeIbHOCTHOM OocHOBe. B mporpamme mo (¢usuke y4yuThIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanusanuu TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JMYHOCTHBIM H
METallpeIMETHBIM  pe3yjbTaTaM  OOy4YeHHus, a TaKKe MEXIPEIMETHbIE  CBA3MU
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX ITPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHHUs.

[TporpamMMma 1o ¢u3MKe ycTaHABIMBAET paclipeiesieHue y4eOHOro Marepuana o rojaam
oOyueHusi (Mo Kjaccam), IpejgaraeT MPUMEPHYIO IOCIIEAOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pAa3BUTUS NPEIMETHOIO COJAEp)KAaHHUA U Y4YETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMNXCA.

[Iporpamma mo ¢usuke pazpaboTaHa C IEIbIO OKa3aHUS METOAUYECKOW TMMOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMMsl 10 y4eOHOMY IIPEIMETY.

®dusuka SABISETCS CUCTEMOOOpA3yHIOUIMM JUIsl  €CTECTBEHHO-HAYYHBIX  Yy4E€OHBIX
NPEIMETOB, MOCKOJbKY (U3MYECKHE 3aKOHBI JIeKAT B OCHOBE MPOLECCOB U SIBICHUM,
U3y4aeMbIX XUMHEW, OMoI0Tuel, acTpOHOMUEH U (pu3nyeckol reorpadueid, BHOCUT BKJIa] B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, NpPeIOoCTaBiIseT Haubojee sCHble 00pa3ilbl
NPUMEHEHHUs1 HAyYHOr0 METO/1a O3HAHHUS, TO €CTh CII0CO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUHN
0 MHpE.

OpHa u3 riaaBHbIX 337a4 PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00111ero oopa3oBaHus
COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOM TI'PAMOTHOCTM M HWHTEpeca K Hayke y
00yJaroImxcs.

Nzyuenne ¢usnku Ha ©0a30BOM ypOBHE MPEAIOJaraeT OBJIAJCHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAY4YHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATh JaHHBbIE M HCIOJB30BaTh HAYYHbIEC J10KA3aTEIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[enu mzyueHus GU3UMKH Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OMNpeeTeHbI B
Konuenuun mnpenomaBaHusi ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit denepanuu, pean3yromX OCHOBHBbIE 00IIe00pa3oBaTeIbHbIC
IIPOrpaMMBbl, yTBEpKAEHHOU pemenreM Kosmernn Munucrepcersa npocsenienus Poccuiickoi
®enepanuu (mpotokos oT 3 aexadps 2019 r. Ne [1K-4BH).



Heau uzyyenust pu3suKu:

e TMpuoOpeTeHHue HWHTEpeca M CTPEMJICHUS OOYYaIOMIMXCS K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJCTABICHUH O HAy4YHOM METOJE TMO3HaHHA U (OPMUPOBAHHE
HCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK PE3ysibTaTa U3y4eHUSI OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJbHBIX 3aKOHOB (PU3UKHU;

o (opMupoBaHHE MPEICTABICHU O POITU PU3UKU AJI PAa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHE NPEJCTABICHHNA O BO3MOXHBIX cdepax Oymymiell mpodeccuoHaTbHOU
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, OJIrOTOBKA K JaJIbHEHIIIEMY 00YYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHHe 3TUX LeJed NporpaMmbl 1O (PU3MKE HAa YpOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECTIEUNBACTCS PEUICHUEM CIICIYIOMNX 3a/1a4:

e IMpHUOOpETEHUE 3HAHUM O [UCKPETHOM CTPOEHUHM BEIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpuOOpEeTEeHWE YMEHUW ONUCHIBAaTh U OOBICHATH (PU3WYECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA

e OCBOCHHE METOJIOB PEILICHHUS MPOCTEHIIUX PACUYETHBIX 3a1ad C HCIOJIb30BAHUEM
bU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUN HAOMIOAATh NPHUPOAHBIC SIBJICHUS W BBINOIHATH OMBITHI,
nJabopaTtopHble pabOTHl U IKCIEPUMEHTAIBHBIE MCCIEIOBAHMS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOCHHME MPUEMOB pabOThl ¢ UH(popMaIuend (PU3NUECKOTO COACpPKAHUS, BKIHOYAs
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (DHU3MKH, aHAIM3 M KPUTHUUECKOE
OlICHMBaHUE MH(HOPMAIIHH;

e 3HAaKOMCTBO cO cdepamMu MNPoHECCUOHAIHHON NESITEIBHOCTH, CBA3aHHBIMU C
(GU3MKON, W COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSIX
(bU3MYEeCKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIl ypOBEHB) HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
oTBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnto), B 8 kinacce — 68 vacos (2
yaca B Hememwo), B 9 kmacce — 102 wgaca (3 yaca B HeJeNo).

[Ipennaraemspiii B mporpaMme mo (Qu3MKe MepeueHb JTa0OpPaTOPHBIX PadOT U OMBITOB
HOCHUT PEKOMEHJIATENIbHBIN XapaKTep, YUWUTEIh JAeTacT BHIOOp MpOBeAeHHs JTab0paTOpHBIX
paboT U OMBITOB C YYETOM HWHIUBUAYAIBHBIX OCOOEHHOCTEH OOydYaromuxcs, CIUCKa
HKCIIEPUMEHTAIBHBIX 3a/JaHHUM, MpejaraeéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOIO
’K3aMEeHa Mo (PHU3UKE.



COJEPXAHUE OBYUYEHUA

7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoxe. AsneHns npupoapl. PU3HYECKHUE SABICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. V3Mepenue ¢uznueckux BenMuMH. Duznueckue MNpUOOPHI.
[TorpemHocTs n3MepeHnii. MexxayHapoaHas CHCTEMA €AUHULL.

Kak ¢usmuka u apyrue ecrecTBeHHbIE HAyKH WM3Yy4aroT mpupoay. EcTecTBeHHO-HAy4YHBIH
METOJ TO3HaHUs: HAOIOJIEHHWEe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBJKEHHUE THUIIOTE3,
HKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3, OOBsICHEHHE HalmogaeMoro spieHus. OnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIE, MIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. @uznyeckue MpuOOpHl U MpOIEeaypa NPSAMbIX U3MEPEHUM aHAJIOTOBBIM U LU(POBBIM

pruOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJl.

5. M3mepenue Ttemmeparypsl NpH IOMOLIM KUAKOCTHOIO TEPMOMETpAa W JaTYUKA

TEMIEPATYPHI.
6. IIpoBeneHue wuccienoBaHus MO NPOBEPKE THUIIOTE3bl: AAJIBHOCTH IIOJETA IIApPUKA,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeJIeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl W MOJIEKYJIBI, HUX pa3Mmepbl. ONbIThL, TOKa3bIBAIOLIUE
JVCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHne yactul BenlecTBa. CBs3b CKOPOCTH JABMXKEHHUS YacTHUI[ C TEMIIEPATYpPOU.
bpoyHoBckoe nBmwxkenue, nuddys3us. BzaumomeicTBHe dYacTHIl BEIIECTBA: MPUTSIKECHUE U
OTTAJIKNBAaHUE.

ArperaTHble  COCTOSHMSI BEILECTBA: CTPOCHUE TAa30B, IKUIAKOCTEW H  TBEPHABIX
(kpUCcTaJTMYecKnx) Teda. B3auMocBsI3b MeXAy CBONCTBaMH BELIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHHMA
BOJBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBHUKCHHUS.

2. Habmonenue nuddysumn.

3. HaGmronenue siBneHui, OOBSICHAIOMIUXCS MPUTSHKCHUEM WA OTTAJIKUBAHUEM YaCTHIL

BEILIECTBA.



Jlabopamopnsie padomul u onsimel.
1. OrmeHka nraMeTpa aToMa METOJOM PSIOB (C HCTIOMB30BaHUEM (GoTorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH>KEHUE. PaBHOMEpHOE W HEpaBHOMEpPHOE JABMKeHHE. (CKOpOCTb.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. Pacy€T myTH U BpeMEHHU JIBHXKCHUSL.
SBnenne uHepuuu. 3aKOH WHepuUH. B3aumoneiicTBUE Ted Kak MNPUYMHA W3MEHCHHS
CKOpPOCTHM NIBH>KEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. IInotHocTs BemecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cwia Kak XapakTepuCTHKa B3auMozeucTBus Ten. Cuna ymnpyrocth M 3akoH ['yka.
M3mepeHne cuiibl ¢ MOMOILBIO JIMHAMOMETpa. SIBieHue TiaroteHus u cuia Tsokectu. Cuna
TSKECTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. CiiokeHWe CWII, HANPABJIEHHBIX I10
onHoi npsMoi. PaBHoaelicTByromas cuit. Cuia TpeHus. TpeHue CKOIbKEHUS U TPEHUE MOKOS.
Tpenue B mpupoae U TEXHUKE.
Hemoncmpauuu.
1. HalnrogeHue MexaHMYECKOTro JIBHKEHHUS TENa.
2. HM3mepeHue CKOpOCTH NPSMOIUHENHOTO JIBH>KEHUSI.
3. HaOmionenue siBneHus HHEPIUU.
4. HabmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TETI.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue CuJjl, HaPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JABMXKEHHUS (IIapuka B >KUAKOCTH, MOJEIU
AIIEKTPUUYECKOTO aBTOMOOWIIS U TakK Jlajee).

2. OmpeneneHure CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa MO HAKIOHHOMN
IIJIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pACTSDKeHUs (Iedopmariuu) npyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OmbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBKEHHUSI OT Beca Teja U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIICHUS U YBEIMUEHUs AaBieHus. [laBnenue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00bEMa, Temrneparypsl. [lepenaya naBienust TBEPABIMU TEIAMHU, KUIKOCTIMU
u razamu. 3akoH Ilackans. [TneBMaTnueckue MammHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTU OT
rryouHbl.  ['mapocratnueckuii  mapagokc. CooOmarommecst cocynbl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmochepa 3emiin u atmocepHoe AaBiaeHue. [IpUyuHBI CylIECTBOBAHUS BO3YIIHON
o6onouku 3emiu. OnbiT Toppuuennu. M3mepenue atmMochepHOro AaBieHHs. 3aBUCHUMOCTb



aTMOC(EpHOTO JaBJCHUS OT BBICOTHI HaJ ypoBHeM Mopsa. [IpubGopsl misa u3MepeHUs
aTMOC(EPHOTO JaBIICHUS.

JlelicTBuE KUJKOCTU U raza Ha MOTPYKEHHOE B HUX Tejo. BriTasikuBatomas (apxumMe0B8a)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.

S o
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3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauueckuut mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIIEH CUITBI OT 00bEMa MOTPYKEHHON YaCTH Teja U INIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

YcnoBue I1UIaBaHWs TEJ: IUIABAHWE WIIM ITIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanrie 3aBUCUMOCTU Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHON B JKUJIKOCTh
YacTH Tea.

OnpeneneHue BBITAIKUBAKOLIEH CHIIBI, JEWCTBYIOUIEH Ha TENO, MNOTPY:KEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIBI, ICMCTBYIOLIEH HA TENO B )KUIKOCTH,
OT Macchl Tena.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIICH CHUJIbI, IEMCTBYIOIICH Ha
TEJIO0 B KUJKOCTH, OT 00BEMA MOTPYKEHHON B KHUAKOCTh YAaCTH Tejla U OT IUIOTHOCTU
KHUJIKOCTH.

KonctpyupoBanue apeoMmeTpa WM KOHCTPYMPOBAHUE JIOAKH U OIpEICIICHUE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: phiuar, 0JIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[IpuMeHeHue mpaBuia paBHOBECHUs] pblyara K OJOKy. «30yi0Toe mpaBuiao» mexaHuku. KITJ]
MPOCTHIX MeXaHW3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexann4deckas sHeprusa. Knnetnueckast 1 noreHpaibHas 3aeprus. [Ipespanienue oqHoro
BHJIa MEXAaHUYECKOW SHEPIUU B APYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1.

[IpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.

2.

Omnpenenenve pabOTbl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUH Tela II0
TOPU30HTAILHON IIOBEPXHOCTH.
HccnenoBanye yCioBH paBHOBECHs pblyara.



3. Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3nea 6. TenyioBbie AIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOECHMS BeniecTBa. Macca
U pa3Mepbl aToMOB © MOJEKyJd. OMNbIThl, NOATBEPKAAIONIUE OCHOBHBIE TOJOXKEHUS
MOJEKYISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrannuueckue u
amopdubie Tena. OObICHEHNE CBONWCTB Ta30B, KUJIKOCTEH 1 TBEPABIX TEI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUUECKON Teopur. CMauuMBaHWE W KanWUISIpHBIC siBIeHUs. TemioBoe
pacIlMpeHue U CKaThe.

Temneparypa. CBsi3b TEMIEpAaTypbl CO CKOPOCTBbIO TEIUIOBOTO JABWIKECHHSI YacTHIL.
Buytpennsis sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH »OSHEpruu: TeIvionepeaadya u
coBepleHre padoTsl. Bubl Terionepeaadn: TEMIOMPOBOIHOCTh, KOHBEKIIMS, U3TyYCHUE.

KonuuectBo TemiaoThl. YaelbHas TEIUIOEMKOCTh BellecTBa. TeImIo0oOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHUE TeIIOBOro OanaHca. [InaBieHue u oTBepeBaHUE KPUCTAIUTMYECKUX
BEIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenpHasi Temiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYpbl KHUIICHHS OT
aTMOC(EpPHOTO J1aBJICHUSI.

BrnaxuocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsl.

[Tpuniuner pabotel TeruioBbix aurareneit KIIJ[ rtemmoBoro npurarens. TeruioBbie
JIBUTATEIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.
Hab6monenne nuddysun.
HaOmronenue siBfieHni cMauMBaHUs M KalMWIISIPHBIX SIBJICHUH.
HaOmronenue TenioBoro pacuimpeHus Ted.
W3meHenue naBieHus ra3a mpyu U3MEHEHUH 00hEMa U HAarPEBaHUU WJTH OXJIAK]ICHUU.
[IpaBuiia u3MepeHus TeMIIEPaTYPBhI.
Bubl Tenmonepenaym.
OxJtaXxieHue Ipu COBEPIICHUU pabOTHI.
HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
. Habnronenue xurenus.
. HabGnrogenue noctosiHCTBA TeMIIepaTyphl MpHU IMJIaBJIECHUU.
13. Mojenu TeruioBEIX JIBUTaTEICH.
Jlabopamopnsie padomul u onsimel.
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OmnbITeI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHMUSL.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OneIThl 10 HAOTIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEIl.
Omnpenenenue AaBieHUs BO3Ayxa B OaJUIOHE IIITPUILIA.

OmnbITEl, JEMOHCTPUPYIOIME 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béma u

A

HarpeBaHus WIN OXJIaXKICHUSL.
6. IlpoBepka ruUMOTE3bl JIUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA MKUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue u3MeHeHUs BHYTPEHHEHW DHEPruu Tella B pe3yibTaTe TeIvlonepesayr u
paboThI BHEUTHUX CHUJL.
HccnenoBanue sSiBJICHUS TEIUIOOOMEHA NMPY CMEIIMBAHUU XOJIOJTHON U TOpsSYEi BOJIBI.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJIOM TIpU TEMJIOOOMEHE C
HAarpeThiM METAJIMYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneseHue yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS.

DnekTpu3anus Teil. /J[Ba posa alneKTpuYecKuX 3apa10B. BzauMoaencTBue 3apsSKEeHHbBIX TEI.
3akon KynoHa (3aBUCMMOCTB CHJTBI B3aUMOJICHCTBUSA 3apsHKCHHBIX TEJ OT BEJIMYMHBI 3apSI0B U
PACCTOSTHUSL MEXAY TEIaMHM).

Dnektpudeckoe nosie. Hanpssk€HHOCTh anekTpudeckoro notig. [IpuHiun cyneprno3uuun
AIEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIM 3JIeKTpuueckuil 3apsan. CTpoeHue
atoMa. [IpoBOAHUKYN M TUAIEKTPUKHU. 3aKOH COXPAHEHUS JIIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa. M CTOYHUMKH
MOCTOSTHHOTO TOKa. JIEHCTBUSI BJIEKTPUUECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DJekTpuyeckoe HampspkeHue. ConpoTUBIEHUE
MPOBOJIHUKA. YJIEIbHOE CONPOTUBJIIEHUE BemecTBa. 3akoH Owma [  ydacTKa IEMH.
[TocnenoBaTenbHOE U MapauI€IbHOE COCTMHEHNE TPOBOIHUKOB.

PaGoTa 1 MOIIHOCTH AIEKTPUIECKOTO TOKA. 3akoH [[xoyns—JIeHmna. DiaeKkTpudeckue 1nenu
U TIOTPEOUTENH dIECKTPUIECKOM 2HEpruu B ObITYy. KopoTKoe 3aMbIkaHme.

[ToctostHHBIE MarHuThl. B3aMMOAEHCTBHE TOCTOSIHHBIX MAarHuTOB. MarHuTHOE MOJIE.
MaruauTtHoe noJsie 3eMJIM U €ro 3HaYEHHE IS KU3HU Ha 3emuie. OnbIT Ipcrena. MarHuTHoE noJie
AJIEKTPUYECKOTO TOKA. [[pMEHEHNE AIIEKTPOMArHuTOB B TEXHUKE. J[€MCTBHE MATHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUTATENb IOCTOSHHOTO TOKa. lMcmonp3oBaHue
AIEKTPOIBUTATENICH B TEXHUUYECKUX YCTPOMCTBAX Y HA TPAHCIIOPTE.



OnbiTel  @Papajnes. SBieHue snekTpoMarHuTHoW uHAyKuuu. [IpaBuio  Jlenna.
Dnektporeneparop. CrnocoObl TONMYYEHHUS] HJIEKTPUUYECKOM HHEPruH. IJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJieKTpur3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsiJIoB U B3aMMOJICHCTBUE 3aPSXKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTUIeCcKast HHAYKIUS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[IpOBOTHUKH U JUAJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUIKOCTH.
. ['a30BbIi pa3ps.
. U3Mmepenune cuibl TOKa aMIepMETPOM.
. I3MepeHue 31eKTpruuecKOoro HanpsKeHUST BOJTBTMETPOM.
. PeocTar 1 MarasuH COpOTUBIICHUH.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH pa3/ICJICHUS TTOJI0COB MarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.
. JIeicTBHEe MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBieHUsI 3JIEKTPOMArHUTHOW UHAYKITUU.
. OnbiTEl Papanes.
. 3aBUCUMOCTb HamNpaBJICHUSI HHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHHUS.
25. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomel u onvimel.
OnbITEI O HAOIOACHUIO JIEKTPU3AIIUU TEJT UHIYKIMEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS DJIEKTPUUECKOTO OIS HA MPOBOJHUKH M JUAJICKTPUKH.
COopka u mpoBepka pabOThI JIIEKTPUICCKON T MOCTOSHHOTO TOKA.
W3mepeHue u peryJupoBaHUe CUIIbI TOKA.
N3mepenue u peryJIupoBaHue HANPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIIETO Yepe3 PE3UCTOpP, OT COMPOTHUBIICHUS
pPE3UCTOPa U HANPSIXKEHUST Ha PE3UCTOPE.
7. OObITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JJIEKTPUYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOIaA1 MTOMEPEYHOTO CEUCHUSI U MaTepurala.
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8. IIpoBepka npaBuiia CI0KEHUs HANIPSHKEHUH IIPH MOCIEA0BATEIILHOM COEAMHEHUM IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuna s CHIIBI TOKA IIPU NTAPAJUIEIBHOM COCTMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.

11. OnpezesieHre MOITHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HAIIPSKEHUS Ha
HEU.

13. Onpenenenne KIIJ[ HarpeBaTesns.

14. MccnenoBaHre MarHUTHOTO B3aUMOJCHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3ydyeHre MAarHuTHOrO TMOJIsI IOCTOSIHHBIX MArHUTOB IPU HUX OOBEIUHEHUM U
paszeiacHun.

16. MccnenoBanue AENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOACHCTBHS KaTyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA Y HaIIPABJICHHS TOKA B KaTYIIKE.

18. M3ydyeHue AeiCTBUA MarHUTHOIO 1OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTATENBHON YCTAHOBKH.

21. ONBITEl IO HMCCIENOBAHUIO SIBJIICHUS JJIEKTPOMAarHUTHOW MHAYKIMH: HCCIEAOBAHME
VU3MEHEHUU 3HAYCHHUs U HAIPABJICHUS HHAYKIMOHHOIO TOKA.

9 KIIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe aBuxeHue. MartepuanbHas Touka. Cucrtema orcu€ra. OTHOCUTENbHOCTh
MEXaHHUYECKOTO JBWKEHUA. PaBHOMEpHOE npsAMONMHENHHOE JBHKEHME. HepaBHOMepHOe
MPSAMOJIMHENHOE JBM>KeHHE. CpeaHsss U MTHOBEHHAs CKOPOCTh Tela NPU HEPABHOMEPHOM
JIBUKECHUM.

VYckopenue. PapHoyckopeHHOE TIpsiMOIMHEHOe BrkeHne. CBoOoHOE najaeHue. OMbIThI
[Manunes.

PaBHomMepHOe nBHkeHHEe 1o OKpykHOCTH. Ilepron u dacrora obOpameHus. JluneiHas u
YTJIOBAsi CKOPOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHUE.

ITepsriit 3akoH Herorona. Bropoii 3akon Herotona. Tperuit 3akon Herotona. I[IpuHumn
CYIEPIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJbXEHUS, CUjla TPEHUs
MOKOSI, APYTHE BUJIbI TPEHUS.

Cuia TsSOKECTM W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOIO TaJeHUS.
Jemwxenne mnaHer Bokpyr Connua. IlepBas kocMuueckas ckopocTh. HeBecoMocTh u
MEPETPYy3KHU.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEP0E Teno. PaBHoBecue TBEpAOTO Tena
C 3aKpEIUIEHHON OCBhIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TskecTH.



Nmnynsc Tena. M3smMeHeHne ummynbca. MMIynbc Cuiibl. 3aKOH COXpPaHEHUs HMMITYJIbCA.
PeaktuBHOE nBMXKEHHE.

Mexanuueckass pabota U MOLIIHOCTb. PaboTa cuil TsKECTH, yHNpyroctH, TpeHus. CBs3b
sHepruv U padothl. [loTeHUManpHas >HEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIM.
[ToTeHnanbHas 3HEprus Ckatoi npykuHbl. Knuetnueckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPIUU. 3aKOH COXPAHECHUS MEXAHUYECKOU SJHEPIHH.

Hemoncmpauuu.

1.
2.
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10.
11.
12.
13.
14.
15.
16.

Halnronenne MexaHn4ecKoro ABUKEHHUSI TeJla OTHOCUTENIHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE MyTel U TPACKTOPHM JBUKEHHUS OJHOIO M TOTO K€ TEla OTHOCHUTEIIBHO
pPa3HBIX TEN OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.

HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmnronenue ABUKEHUSI TeJia M0 OKPYKHOCTH.

HabGnronenne MexaHM4eCKUX SIBICHUH, TPOUCXOMSIIUX B cucTeMe oTcuéra « Tenexka
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHUH OTHOCUTENIbHO KaOuHeTa (QPU3UKH.
3aBUCUMOCTh YCKOPEHUS T€JIa OT MAcChl TEJa U JIEUCTBYIOIIENA HA HETO CUJIBI.
HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEIL.

W3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMirysabca Mpy B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.

Hab6nronenune peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHrEe MEXaHUYECKON SHEPTUH NPU ABUKEHUU TEJIA MOJI ICVCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KonctpyupoBanue Tpakta Ajisi pasroHa W JAJIbHEUIIETO0 PaBHOMEPHOTO JBHKEHHUS
[IapHUKa UJIN TEJIEKKHU.

Omnpenenenne CpeaHEN CKOPOCTH CKOJBKEHHUS OpyCKa WIIM JIBWJKCHUS IIIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOpEHHUs Tejla IMPU PABHOYCKOPEHHOM JBWKEHHM IO HAKJIOHHOMU
TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUU 0€3
HAa4aJIbHOW CKOPOCTH.

[IpoBepka rurnoTe3sl: €ciiv MPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauallbHOW CKOPOCTH
IyTH OTHOCATCS KaK psAJl HEYETHBIX YUCET, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU
OJWHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI HOPMAaJIbHOIO
JIaBJICHUSI.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.



8.
9.

Onpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenve paboOTbl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUH Tela II0
TOPU30HTAIBbHON NOBEPXHOCTH.

10. OnpezienieHne pabOThl CUJIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOJIb30BAaHUEM

HCIIOABHKHOI'O U ITIOJABHXKHOI'O OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS YIHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHBI.

Konebarensnoe nBmwkenre. OCHOBHBIE XapaKTEPUCTHUKUA KOJICOAHMIA: MEPUOJ, YacTOTa,
aMIuIMTy1a. MaTeMaTu4ecKuid W TPy KUHHBIM MasTHUKU. [IpeBpallieHue »sHepruv IMpu
K01€0aTeJIbHOM JIBIKCHHU.

3atyxaronue kosneOanus. BeiHykneHHble koneOanusi. Pezonanc. MexaHuyeckue BOJHBI.
CBolcTBa MEXaHWYECKUX BOJIH. [IpoaosibHBIE M TONIEPEYHBIE BOJHBI. [[JTMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHrs. MexaHn4eCcKue BOJHBI B TBEPAOM TeJIE€, CEUCMUYECKUE BOJHBL.

3ByK. ' poMKOCTB 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1
2
3
4.
5
6

HabGnronenue xonedaHuii T€d MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUMN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

7.

OmnpeneneHue 4acTOTHI U Mepruojia KojaeOaHuii MaTeMaTHYECKOr0 MasTHHKA.
OmnpeneneHue 4acTOThI U Iepruoa KojaeOaHu MPyKMHHOTO MasSTHUKA.

HccnenoBanre 3aBUCUMOCTH TepHoaa KOJIeOaHW TOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TIEpHOJa KOJICOAHWH TMPYKWHHOTO MAasTHHKA OT MAcCChI
rpysa.

[IpoBepka HE3aBUCUMOCTH Tiepuoja KojeOaHWl Tpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTB ITEPH0/1a KOIeOaHW IPYKUHHOTO MAasITHHKA
OT MAacChl TPy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TMOJIe. DJEKTPOMArHUTHbIE BOJHBI. (CBOMCTBA SJIEKTPOMArHUTHBIX
BOJIH. [1Ikasa 3;1IeKTpOMarHuTHEIX BOJIH. MICII0OIb30BaHME AIIEKTPOMArHUTHBIX BOJIH JJ11 COTOBOM

CBs3H.

OnexkTpoMarHuTHas npupoa csera. CKopocThs cBeTa. BOoTHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1.

CBoiicTBa OJICKTPOMArHUTHBIX BOJIH.



2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3yueHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0O MOOMIIEHOTO TeIe(oHa.
Pa3gen 11. CBeToBbI€ SIBJICHH.
JlyueBast monens cBeta. Mcrounuku cBera. [IpsiMmonuHelHOE pacrpocTpaHEHHE CBETa.
3armenust Connia u Jlynsl. Otpaskenue ceta. [lmockoe 3epkano. 3akoH OTpaKE€HUs CBETA.
[Ipenomnenue cBeta. 3aKOH NpejaomiieHus cBeta. [logHoe BHYTpEeHHEE OTPAKEHHUE CBETA.
Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon nydeit B nuH3e. Onrtuyeckas cucreMa ¢oToarmapaTta, MHUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cuctema. bin3opykocTs U 1alibHO30PKOCTb.
Paznoxenue 6enoro ceta B ciekTp. OnbiTel HetoToHa. CriokeHre CeKTpalbHbIX 1IBETOB.
Hucnepcus cBera.
Hemoncmpauuu.
[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKuil CBETOBO/I.
Xop tydei B coOuparorieit JIMH3e.
XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.
[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JTUH3.
[Tpuniun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [lomy4yeHue 6e0ro cBeTa MpH CI0XKEHUH CBETAa Pa3HbIX I[BETOB.
Jlabopamopusie pabomul u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH yrila OTPAXEHUSI CBETOBOTO JIyda OT yria najeHHus.
2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
3. HccnegoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiyya OT yIJla MaJIeHHs Ha
I'PaHULIE «BO3TYyX—CTEKIION.
[TonyueHnne n300paskeHU C TOMOIIBIO COOMPAIOIIICH JIMH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUAS U ONTHYECKOW CHITBI COOMPAOIICH JIMH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OneITEl IO BOCHPHATHIO IBETa MPEIMETOB MPU WX HAOIIONICHUHM Yepe3 IIBETOBBIC
(GUIBTPBHI.
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Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.
OmnswiTel Pezepdopaa u minanerapHas mojienb aroma. Mojens aroma bopa. Hcmyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEN4aThIe CIIEKTPHI.



PanuoaktuBHOCTh. Anb(a-, O6eta- ¥ ramma-uzinydeHus. CTpoeHHUE aTOMHOTO spa.
Hyxnonnas mopmens aromHoro sapa. M3zoromsl. PannoaktuBHbIe npeBpamieHusd. llepuon
IIOJTypacIiaia aTOMHBIX SED.

SnepHbie peakiyu. 3aKOHbI COXPAHEHHUSI 3apsiJ0BOTO U MacCOBOTO YUCEI. DHEPIUs CBS3U
aTOMHBIX s7ep. CBsA3b MacChl M SHEPTUH. Peakuinn cuHTe3a u nesieHus saaep. IcTOuHnKM SHeprun
CoiHna u 3BE31.

Snepnas sHepreTuka. /[elcTBus paauoOaKTUBHBIX U31yYCHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpsbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: OpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimaul.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEKOB: M3MEPEHHE SHEPIMM YACTULIBI MO TOPMO3HOMY IyTH (10

dboTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBHO--0000IIAOMI  MOJYJIb MpEeAHa3HAYeH Il CHUCTeMaTH3alud |
000011IeHHS TPEAMETHOTO COJIEPKAHUS U OTbITA IEATETbHOCTH, IPUOOPETEHHOTO TPU U3YUEHU N
BCEro Kypca (pu3MKu, a Takke JJIs MOATOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY SK3aMEHY I10
busuKe 111 00y4arouXCsl, BIOPABIINX 3TOT YUEOHBIN MPEAMET.

[Ipn n3ydeHnn TaHHOTO MOYJI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IESTEIIbHOCTH,
Ha OCHOBE KOTOPBIX OOecrneunBaeTcsi JOCTHXKEHHE MPEIMETHBIX M MeETalpeAMETHBIX
IUIAHUPYEMBIX pE3yJbTaTOB 00y4deHUus, (HOpMHUpPYETCS €CTECTBEHHOHAay4YHasi TPaMOTHOCTB:
OCBOCHHUE HAy4YHBIX METOJIOB HCCJICIOBAHUS SIBJICHUW NPUPOALI M TEXHUKH, OBJIAJCHUE
YMEHUSMH OOBSICHATH U3HUECKHUE SIBJICHUS, IPUMEHsIS TIOJyYCHHBIC 3HAHUSI, PEIaTh 3a7a4l, B
TOM YHUCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAIBHBIE.

[IpyHIMNMATBHO AEATEIbHOCTHBINA XapaKTep JAHHOTO pas3fena peanu3yercs 3a CUET TOro,
YTO 00YyYaroIIrecs BBITIONHSIIOT 33/IaHUs, B KOTOPBIX UM TPE/IJIaraeTcs:

Ha OCHOBE TIOJTyYCHHBIX 3HAHUN PACNO3HABATHh M HAYYHO OOBSCHATH (PU3NUECKUE SIBICHUS
B OKPY’KaloIleH IPUPOIE U NMTOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAyYHbIE METOJbl MCCIICOBAHUSA (PU3MUYECKUX SIBICHHM, B TOM YHCIIE IS
IIPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHITH HAyYHBIE OCHOBBI Ham0OJIee BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HaIpuMep, MPAaKTUYECKOTO UCIIOIb30BaHUS PA3JIMYHBIX HICTOYHUKOB SHEPIUU HA OCHOBE 3aKOHA
MIPEBPAILECHUS] U1 COXPAHEHHUS BCEX U3BECTHBIX BUJOB DHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢Qu3mku Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUS HANpaBlIEHO Ha

JTOCTH)KEHHUE TMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynbrare uszydeHuss (U3MKM Ha YpPOBHE OCHOBHOro oOImIero oOpa3oBaHUs Y
oOyuaromerocst OyayT copMUPOBAHBI CIEAYIONINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

e — MPOSIBJIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM (U3NUIECKOi
HaYyKU;

e — IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

e 2) rpaIaHCKOIr0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e — IFOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAUMMBIX M ITHUECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUHN (DU3UKU;

e — OCO3HAaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIIMIIOB B I€ATEIbHOCTH YYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e — BOCIHPHITHE 3CTETUUYECKHX KAuecTB (PU3MUECKOM HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

e — OCO3HaHHUE LIEHHOCTH (PU3MUYECKON HAayKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIONIEN KYJIbTYpPHI;

e — pa3BUTHE HAY4YHOI JIFOOO3HATEILHOCTH, HHTEPECA K UCCIEI0BATEIbCKON 1€ATEbHOCTH;

e 5) popMupOBaHUS KYJbTYPbI 310POBbS H IMOLHOHAJIBHOI0 0J1ar0NOJy YU :

e — OCO3HaHUE ILIEHHOCTH 0€30MacHOro oOpa3a *U3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTU TMpaBWi O€30MaCHOr0 TMOBEAEHUS Ha TPAHCIOPTEe, Ha JOporax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B JIOMAILIHUX YCIOBUSX;

e — chopMUpOBaHHOCTh HaBbIKA peiieKCHH, MPU3HAHKE CBOETO MpaBa Ha OMMUOKY U TaKOTO
e TpaBa y APyroro 4ejJoBeKa;

e 6) TPyI0OBOIO BOCIIUTAHMSA:

e — aKTUBHOE y4aCTHE B PEIICHUU MPAKTHUUYECKUX 3a/1ad (B paMKaxX ceMbH, 00pa30oBaTeNIbHOIM
OpraHu3alliy, TOpoJa, Kpas) TEXHOJOIMYECKOM W COLMAJIBbHONM HANpPaBJIEHHOCTH,
TPeOYIONIUX B TOM YHUCJI€ U PU3MUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YUYCHHIO TPO(eccHil, CBI3aHHbBIX C (PUINUKOW;

e 7)3K0JIOrM4€CKOr0 BOCIIMTAHHUS

e — OpHUEHTAIMs HAa MpUMEHEHHE (U3MUECKUX 3HAHUM [Js peuleHusl 3aaad B o0JacTu
OKpYXalolllel Cpe/ibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3ZMOXHBIX MOCIEACTBUH JIJIs
OKPYXarouen Cpebl;

e — OCO3HaHHE I7I00ATBLHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeH X PelIeHUs;

e 8) amanranum K MI3MEHSIOIIUMCH YCJIOBUAM COLHUAIBHOM M MPUPOIHON Cpebl:



- HOTpC6HOCTB BO BSaHMOHCﬁCTBHH IIpU BBIIIOJHCHUHA I/ICCJ'ICI[OBaHI/Iﬁ H IIPOCKTOB

(1)I/IBI/I‘IGCKOI‘/’I HAIIPpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUWAM APYI'UX,

e — IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NEATEIbHOCTD;

e — TOTPEOHOCTh B (POPMHUPOBAHMH HOBBIX 3HAHUHM, B TOM 4ucie (HOPMyIUPOBATh UIEH,

IMTOHATHA, THIIOTC3bI O (1)I/IBI/III€CKI/IX 00BEKTaxX U SBJICHUAX,

e — OCO3HaHHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

e — IUTAHMPOBAHHE CBOETO Pa3BUTH B MPUOOPETCHUH HOBBIX (PU3NUCCKUX 3HAHMIA;

e — CTPCMJICHUC aHAJIIM3UPOBATH U BBIABJIATL B3AUMOCBA3U ITPUPOABI, O6HICCTB3. U DKOHOMUKMU,
B TOM 4YHMCJIC C UCIIOJIb30BAaHHUECM CI)I/IBI/I‘-IGCKI/IX 3H3HHI>1;

e — OIICHKAa CBOMX JACHUCTBUM C Y4YETOM BIMSHUS HA OKPYKAIOLIYIO Cpely, BO3MOXKHBIX

I100aJbHBIX HOCJ'ICIICTBHﬁ.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymprare ocBoeHHS TporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaronierocsi OyayT copMHpoBaHbl MeTalpeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIONIME TI03HABATEIbHbIE YHUBEpPCAJIbHbIE Y4YeOHBIC JIEWCTBHS, KOMMYHHKATHBHbBIC
YHUBEpCaIbHbIe YUeOHbIE IEUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBnle JJornueckue J1elicTBUA:

BBISIBJISITD U XapaKTEpHU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIAacCU(pUKALUU, OCHOBAHUS 1Ji1 00OOIICHUS
Y CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUSI B paccMaTpuUBaeMbIX (DakTax, TaHHBIX H
HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJIAITh MPUYMHHO--CJIEICTBEHHBIE CBS3M NPHU HM3yYEHUU (DU3MYECKUX SIBJICHUU U
IIPOLIECCOB, JI€JIaTh BBIBOJBI C MCIOJB30BAHUEM JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOU€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUHH;
CaMOCTOATENLHO BBIOMPATh CIOCO0 pelleHus: yueOHOH pu3nuecko 3a1auu (CpaBHEHHE
HECKOJBKMX BApUAaHTOB peEUIEHUs, BbIOOp Haubosiee MOAXOJALIEr0 C Y4ETOM
CaMOCTOATENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KAK MUCCIIEN0BATENBCKUM HHCTPYMEHT IIO3HAHMS;

MPOBOJUTH MO CAMOCTOSITEBLHO COCTABJICHHOMY IIJIaHY OMBIT, HECJOKHbBIN (PU3UUECKUI
HKCIEPUMEHT, HEOOJIBLIIOE UCCIIEN0BAHUE (PU3NUECKOTO SBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAINIO, MOTYUYEHHYIO B XOJI€
WCCIICOBAHNSI WIH DKCIIEPUMEHTA;



CaMOCTOATENbHO  (OopMyaupoBaTh OOOOIIEHHS M  BBIBOABI IO  Pe3yJbTaTam
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOKHOE JalibHEIIee pa3BUTHE (PUINYECKUX TPOIIECCOB, a TAKXKE
BBIJIBUTaTh MPEJNOJI0KEHUS 00 NX PA3BUTHUU B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3IUYHBIE METOJbI, MHCTPYMEHTHI WM 3allpOChl TPU IOUCKE W OTOOpE
uHGOPMAITUU WM JAHHBIX ¢ y4ETOM MPEITI0KEHHON yaeOHOM (hU3MIecKoi 3a1a4u;
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATh HHPOPMAIIUIO PA3THUHBIX
BUJIOB U (hOPM TIPECTABICHUS;

CaMOCTOSATENILHO BBIOWpATh ONTHMAIIbHYIO (opMy mpeacTaBicHUuss WHGOPMAIUU |
WUTIOCTPUPOBATh pelIaeMble 3aJa4d HECIOXKXHBIMH CXEMaMH, JuarpaMMam#, HWHON
rpaduKoil 1 UX KOMOUHAIUSIMHU.

KOMMyHI/IKaTHBHbIe YHuBEpPCaJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

B XO0JI€ OOCYXJeHus y4eOHOro marepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padOT H
IIPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U BbICKa3bIBaTh UJEH,
HAIleJICHHbIE Ha PELEHUE 33/1a4U U MOJJIepKaHne 0JIarokenaTeaIbHOCTH OOIIECHNUS;
COIMOCTABJIATh CBOM CYXKICHHS C CYXACHMSAMHM JIpYIMX YYaCTHUKOB JHUAJOra,
OOHaApYXUBaTh PA3IUUHNE U CXOACTBO TO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  MPENCTaBIsATh  PE3yJAbTaThl  BBIMOJIHEHHOTO  (PU3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEeI0OBaHUS, IPOCKTA);

MOHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHANBUAYATBHON paObOTHI IpH
pELICHUH KOHKPETHOU (pU3ndecKoil mpoOieMbl;

NPUHUMATh 1€ COBMECTHOM JEATEIhbHOCTH, OPraHMW30BBIBATH ACHCTBHS TIO €&
JOCTHKEHUIO: PaclpelesiaTh POk, 00CYKAaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHCHUS HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOIO YacTh PabOThI, JOCTUTAass KAYECTBEHHOTO pe3yJbTaTa MO CBOEMY
HATPaBICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIAJ1a B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEITLHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHUBEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISATH NPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOLIUX JUIsl pEelICHUS
bu3MYecKuX 3HaAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX IOAXOAAX NPHHATHS PEIEHUN (MHIWBHUIYaIbHOE,
MPUHATUE PELIECHUS B IPYIIIE, IPUHITHE PELIEHUN TPYIIION );



CaMOCTOATENIbHO COCTaBJIATh AJTOPUTM pelIieHus (U3HUECKOW 3a7aud WM IUlaHa
UCCJIEIOBAHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BaprUaHThl PEIICHUIH;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT .

JaBaTh JCKBAaTHYIO OLEHKY CUTYaIlMH U TpeJiarath IiaH e€ U3MEHeHHUS;

OOBSICHATH MPUYMHBI TOCTIDKEHHS (HEIOCTUIKEHHUS) PE3yIbTaTOB JIEATEIILHOCTH, 1aBaTh
OLIEHKY TIPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHUCIJIE€ B XOJ BBIMOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHMUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yNbTATa LEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4eioBeKa B XOJ€ CHOpa WIN JIUCKYCCUU HAa HAYUHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY MpU pelmeHud (U3NYECKUX 3ajad WK B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ IPaBoO JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy o0yueHus B 7 KJjacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHA: (U3UYECKHE M XUMHUYECKHUE SBJICHUS, HaOJII0JEHueE,
HKCIEPUMEHT, MOJIEJIb, TUIIOTE3a, CIAMHUIBI (PU3UUECKUX BEJIUYMH, aTOM, MOJIEKYyJa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, KHMJIKOE, Ia3000pa3HoOe), MEXaHUUYECKOE
NBUKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSAMOJMHEHHOE),  TpPaeKTopus,
paBHoOAeCHCTByOIas cuia, aegopmauusa (ymnpyras, IUIacTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (quddys3us, TEI0BOE IBUKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JNBW)KCHUE, HEPABHOMEPHOE IBHKECHHME, WHEPLHs, B3aUMOIECHCTBUE TEJ, PAaBHOBECUE
TBEPJIBIX TEJI C 3AKPETUIIEHHOM OChIO BpAILICHUsI, IIepeaaya JaBJICHUs TBEPIbIMU TEIIAMU,
KUIKOCTIMU U Ta3aMmMu, aTMocepHOoe AaBieHHE, IUJIaBaHUE TeJ, MPEeBpaIleHUsS
MEXaHUYECKOM 3HEPrUM) M0 OMUCAHUIO UX XaPAKTEPHBIX CBOKCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXAIOIEM MHUPE, B
TOM 4YHCle (PU3NYECKHUE SIBJICHHUS B MPUPOJE: MPUMEPHl JBHKEHUSI C Pa3TUYHBIMU
CKOPOCTSIMU B KMBOW M HEXHBOM NIPUPOJAE, NECHUCTBUE CUJIBI TPEHUS B INPUPOJE U
TEeXHHUKE, BJIUSAHHE aTMOCPEPHOTO JaBJICHHS Ha >KMBOM OpraHu3M, IUIaBaHHE pHIO,
pblYard B TeJ€ YelIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;



OMKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCTIONB3YS (PU3HUECKUE
BENUYUHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEHAHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC TeJla, CHJIa TPEHUS, AaBjieHue (TBEPIOTO
Tena, KUAKOCTH, Ta3a), BRITAIKUBAIONIAS CHJIA, MEXaHW4Yeckas paboTa, MOIIHOCTH,
€40 CHJIBI, MOMEHT CHJIbI, KO3(P(PHUIMEHT TOJE3HOTO HCUCTBUS MEXaHH3MOB,
KMHETHYeCKasi U TMOTEHLUaIbHAs JHEPrus), NpHU OMHUCAHUM TPABWIBHO TPAKTOBATH
(buU3MYECKUI CMBICIT UCTIOIB3YEMbIX BETUUHH, UX 0003HAUCHUSI U €IMHUIIBI (PU3UUECKUX
BEITUYMH, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIINE MAaHHYIO (U3HUYECKYI0 BEIUYUHY C
JIPYTUMHU BEIIMYWHAMHU, CTPOUTHh TpadUKU HW3YUCHHBIX 3aBUCUMOCTEH (DU3UICCKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TN, PU3NUYECKUE SIBICHUS U MPOIIECChI, UCIOJb3Ys ITpaBuiIa
CJIOXEHUsT CUJT (BJIOJIb OJTHOM TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna,
NpaBWJIO paBHOBecHs pbluara (0JIOKa), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH
COXpPAHECHHUSI MEXaHWYECKOW SHEPruH, MPU ATOM JaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aIMChIBaTh €r0 MaTeMaTUUECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBJICHHUS, ITPOIIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTyallUl  IPAKTUKO-OPUEHTUPOBAHHOIO  XApAKTepa:  BBIABIATH  IPUYUHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 TOTMYECKUX IIaroB ¢ Omnopoit Ha 1—
2 U3yYECHHBIX CBOMCTBA (PU3WYECKHX SBJICHHM, (PU3NYECKHX 3aKOHA WJIHU
3aKOHOMEPHOCTH,;

pemiath pacu€THble 3adaud B 1-2 JCHCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAOIINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a41 3aMUChIBATh
KpaTKOE YCJIOBHUE, IMOJICTABJISITh (PU3MUECKHE BEIUYUHBI B (HOPMYJBI U MPOBOIUTH
pacu€Thl, HAXOJWUTh CIIPABOYHBIC JaHHbIC, HEOOXOIMMBIC IS pEIICHUs 3ajady,
OIICHUBATh PEATMCTUYHOCTD MOTYYEHHON PU3NUECKON BETUUNHBI;

pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTH TP MOMOIIU (PU3UUECKIX METOJIOB,
B OIMCAHWM WCCJICAOBaHUS BBIJCIATh MPOBEPSEMOE TMPEANOI0KEHUE (TUIIOTE3Y),
pazuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIH PEe3yIbTaT, HAXOJUTh OIIMOKU B XOJIE
OIBITA, AEIATh BBIBOABI IO €r0 PE3yJIbTATaAM;

MPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUM WM (PU3MUECKUX CBOMCTB
Ten: GOpMYIUPOBATh MPOBEPSEMbIE TPEANOIOKEHUSI, COOUpaTh YCTAaHOBKY W3
MPEIOKEHHOT0 000PYI0BaHM S, 3aMMUCHIBATh X0 ONbITa U (hOPMYJIHUPOBATH BHIBOJIBL;
BBITIOJTHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MAcChl Tejaa, 00bEMa, CUIIbI U
TEMIIepaTyphbl C KCIOJH30BAHWEM AHAJIOTOBBIX W NU(PPOBBIX MPUOOPOB, 3aNMUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3a/IaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEJIUYMHBI OT JAPYTOM C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMyTH PABHOMEPHO JBUKYILETOCS
TeJIa OT BPEMEHU JIBMIKCHUS Tela, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEH TET W HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAJH



CONPHUKOCHOBEHUS TEN, CHJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAKOLIEH
CWIbl OT O0BEMA MOTPYKEHHOM 4YacCTH Tela M OT IUIOTHOCTU KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM TUIaBaHUS TeEJ, YCJIOBUU paBHOBECHs phluara W OJIOKOB), Yy4acCTBOBaTh B
IUTAHUPOBAHUM YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY U  BBHITIOJHATH
U3MEpEHUsl, cleAys MPeJI0oKEHHOMY IUIaHy, (UKCUPOBATH PE3yibTaThl MOIYYEHHOM
3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BUJIC MPE/TI0KEHHBIX TabJIUIl ¥ TpaUKOB, 1e1aTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHUS (PU3NUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH MW TBEPJAOrO Tella, CHJIa TPEHHS CKOJBXKEHMS, JaBJICHHUE BO3/yXa,
BBITAJIKUBAIOIIAs CWJIA, JCUCTBYIOIIas Ha TMOTPYKEHHOE B JKHAKOCTh TEJO,
KO3 (PUIIMEHT TMOJIE3HOTO JEHUCTBUSI MPOCTHIX MEXaHU3MOB), CIENysl MPEJI0KEHHON
WHCTPYKIIMU: NIPY BBIMOJHEHUN U3MEPEHUN COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTH 3HAYECHUE NCKOMOU BEJTUYUHBI;

cOONIO/IaTh TMpaBWJa TEXHUKU Oe30macHOCTH Mpu pabore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3blBaTh MPUHIUIIBI JEHCTBUS NTPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYIbl, 0ApOMETp, pblyar, MOJABUKHBIN U
HETIOJBWKHBIN OJI0K, HAKJIOHHASI TJIOCKOCTH;

XapaKTEepPU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMNOpPOM HAa HMX omnucaHud (B TOM 4YHCIE: MOJLIUIHHUKH, YCTPOWCTBO
BOJIONIPOBO/Ia, THAPABIUYECKUNA TPECC, MAHOMETP, BHICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), UCIOJb3Ysl 3HAHUSI O CBOMCTBAX (PUBMUECKUX SIBICHUM U HEOOXOIUMBIC
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TMPUMEPHl (HAXOAWTH HMHPOPMAIMIO O MPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHWM B TIOBCEIHEBHOM JKMU3HU JJIA OOCCICUCHMUS
O0e3omacHOCTH TpH OOpalieHuu ¢ OpudopaMud M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHMS 3JI0pOBbSi M COOJIOJEHUS HOPM DKOJIOTHYECKOTO TOBEACHUS B
OKpYKaroLIEN Cpeie;

OCYIIECTBJISATL OTOOpP HMCTOYHWUKOB HH(popManuu B MHTEpHETE B COOTBETCTBUH C
3a/IaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUI U MYyTEM CPaBHEHUS
Pa3IMYHBIX UCTOUYHUKOB BBIACIATH HHGOPMAIIUIO, KOTOpas SBISIETCS TPOTUBOPEUUBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCITOJIH30BATh MPH BBHIMOJHEHUN YUCOHBIX 3a/IaHU HAyYHO--TIOMYJISIPHYIO JINTEPATypPy
(bU3MYECKOTo COZIepKaHus, CIIPABOYHbBIE MaTepUaIIbl, PeCypChl ceTu MHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HHPOpMAIMKU U3 OJIHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMAIUN (PU3NIECKOTO COAEPKAHMS, B TOM YHCIIe MyOIMYHO J1enaTh



KpaTKHe COOOLIEHUS O pe3yJbTaTaxX MPOEKTOB UM YUEOHBIX UCCIAEAOBAHU, IPU STOM
IrPaMOTHO UCIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIA anmapar Kypca (U3HKH,
CONPOBOK/IaTh BBICTYINICHUE MPE3ECHTALINEM;

IIPU BBITIOJIHEHUU y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeienaTh 00sI3aHHOCTH B
IpYyIIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJ]a4aMU, CJIEIUTh 3a BBIIOJHEHUEM IJIaHA
NENUCTBUN, aJeKBAaTHO OIEHHMBATh COOCTBEHHBINM BKJIAJ B JEATEILHOCTH TPYIIIBI,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K kxoHy 00yueHus B 8 kjiacce mpeIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

WCIMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE IBMKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHMS BEIeCTBA, KPUCTALUIMYECKHEe W aMop(dHbIC Tea,
HACBHIIICHHBIN U HEHACBIIIEHHBIN Nap, BIa)XKHOCTh BO3AyXa, TEMIIEpAaTypa, BHYTPECHHSS
SHEPrusl, TEIJIOBOW JBUTATEIIb, JJIEMEHTAPHBIN AJIEKTPUYECKUHN 3apsl, SJIEKTPUUECKOE
1oJie, MPOBOAHUKH U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
paznuyaTh sIBJICHUS (TEIUIOBOE pACHIMPEHHE W CXKaThe, TeIulonepesaayda, TEIIoBOe
paBHOBECHE, CMauyMBaHHUE, KaNWUISIPHbIE SIBJICHUS, UCIAPEHHUE, KOHICHCALHUS,
IJIABJICHHUE, KpUCTAILTU3alus (oTBEepaEeBaHuUe), KHUIEHUE, Teronepeaaya
(TETIOMPOBOHOCTh, KOHBEKIIMS, W3IyUYE€HHE), SJEKTpU3alUs TeJ, B3aUMOJCHCTBHUE
3aps0B, JOCUCTBUSI JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aMMOJICHCTBHUE
MAarHuTOB, JIEMCTBUE MArHUTHOTO MOJiA HAa MPOBOAHUK C TOKOM, 3JIEKTPOMarHUTHas
WHIYKIMS) TI0O ONHCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (PM3UYECKUX SIBIICHUM B OKPYXkKaIOIIEM MHUPE, B
TOM u4uclie (QU3NYECKUE SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE HATSDKCHUE U
KaNWUISIpHBIE SIBIICHUST B MPUPOJE, KPUCTAUIbl B Tpupone, uzinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHME POCHI, TymMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOC(hepe, IIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emMiiu, Apeid MoI0COB, POJIh MArHUTHOTO MOJIS IJIs )KM3HU Ha 3eMJie, TTOSPHOE
CUSIHUE, TPH O5TOM TIEPEBOJUTH MPAKTUUYECKYI0 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3NIECKUX SBIICHUM;

ONMKCHIBATh M3YUYEHHBIC CBOMCTBA TEN U (U3UUECKUE SIBJICHUS, UCTIONB3YS (PU3HMUECKUE
BEJIMUMHBI (TEeMIlepaTypa, BHYTPEHHSSI JHEPTHs, KOJWYECTBO TEILIOThI, YACIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJAEJbHAs TEIUJIOTAa IUIABJICHUS, YHEJIbHAsg TEIIOoTa
napooOpa3oBaHusl, yAeNbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(DOUIIMEHT MOJIE3HOTO
JICVCTBHS TEIJIOBOW MAllMHBI, OTHOCHUTEJIbHAS BJIAXHOCTh BO3/1yXa, DJIEKTPUYECKUU
3apsijl, Cujia TOKa, JIEKTPUUECKOE HANPSXKEHUE, COMTPOTUBIIEHUE TPOBOIHUKA, YICIBHOE
COMPOTHUBJIEHUE BEILIECTBA, pa00Ta U MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU OMHUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMBIX BEJIMYMH, 0003HAUYECHUS U
CAVHUIBI  (PU3NYECKUX BEIWYUH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO



GU3MYECKYI0 BEIUYHMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTh Tpa@UKA H3YyUYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SIBICHUS U TIPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOpPUU CTPOCHHS BEIIECTBA,
MPUHIINT CYTIEPIIO3UIUY TTOJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS 3aps/ia,
3akoH OMa Ji71s1 ydacTka 1enu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUS! SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alHCHIBATH €r0 MaTEeMaTHYECKOE

BBIPAKEHUE;
OOBSCHATH (PU3MUECKHE TPOILIECCHl UM CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CUTyaluu IIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH

IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMUECKHUX IIaroB C
ornopoi Ha 1—2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SIBJICHUH, (PU3HMUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pemiatb pacu€THble 3ajaud B 2—3 JACHCTBUS, HCIOJIb3YyS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIW3a yCIOBHS 33]Ja41 3aIIUChIBATh
KpPaTKOE YCIIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUIsl PEIICHUs 3ajadd, BBIOMPATH
3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE 1JIs €€ PeLeHus, IPOBOAUTH pacUEThl U CPAaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;

pacno3HaBaTh NPOOIEMbI, KOTOPbIE MOKHO PELIUTH ITPU MOMOIIU (PU3HUECKUX METOJIOB,
UCIIONB3Yysd OIMCAaHUE MCCIEAOBAHUsA, BBIACIAThE IPOBEPIEMOE IPEIIOJIOKEHHUE,
OLICHMBATh NPABUJIBHOCTH MOPSAKA IPOBEICHUS HCCIIEAOBAHUS, 1€JIaTh BEIBOBL;
IIPOBOJUTH OMBITHI [0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3HYECKUX CBOMCTB
Ten (KanwUIsipHbIE SIBJICHUSA, 3aBHCUMOCTb JaBJEHUS BO3[yXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS U HArPEBAHUS IIPU U3JIYYEHHUH OT I[BETA
U3JIydarome (MOrjomaromeld) IOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOJABI  OT
TEMIIEpaTypbl JKHJIKOCTH U IUIOMAAM €€ TOBEPXHOCTH, »JJEKTPU3aLUs Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKHUX 3aAPAJIOB, B3aUMOJEHCTBUE MOCTOSHHBIX MArHHUTOB,
BU3YalIM3allisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHuTOB, IEUCTBUSI MAarHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATEIS
MOCTOSSHHOTO TOKa): (OpMyIHpOBaTh MpOBEpsSEMble MPEANONIOKEHHUs, COOUpaTh
YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYyNOBaHUS, ONUCBHIBATH XOJ ONBITa |
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJIHATD NPSAMbBIE U3MEPEHHS TEMIIEPATYpPbl, OTHOCUTEIBLHON BIIAXXHOCTU BO3YyXa,
CHJIbI TOKa, HaNpsHKEHUS C MCIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB W JATUYUKOB
bu3NYeCKUX BEJIMYMH, CpPaBHUBATh PE3YNbTAaThl M3MEPEHUN C Y4YETOM 3a/laHHOU
a0COJIIOTHOM MOTPENIHOCTH;

IPOBOANUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BEJIMYUHBI OT APYToH C
UCIIOJIb30BaHUEM IPSIMBIX M3MEPEHUN (3aBUCUMOCTh COIPOTHUBIIEHHSI IPOBOJHUKA OT
€ro JUIMHBI, IUIOAAU IONEPEYHOIO CEYEHUS U YAEIBHOIO CONPOTUBIICHHS BELIESCTBA



IIPOBOJIHMKA, CUJIBI TOKA, UYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IIPOBOJIHUKE,
UCCIIEJOBAaHUE TIOCJIEI0BATEIBHOIO U MApajIeNbHOIO COEIWHEHUN IMPOBOJHHUKOB):
IUTAHUPOBATh UCCIE0BaHUE, COOMpaTh YCTAHOBKY M BBIINOJHATh U3MEPEHUS, CIIEAYs
NpeIOKECHHOMY IIaHy, (PUKCHUPOBATh PE3yIbTAaThl MOJYYEHHONW 3aBUCHMOCTH B BUJC
TaONIuUI U TpauKOB, ETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BAHUS;

IPOBOJUTHh KOCBEHHBIE HM3MEpPEHUsl (PU3MUYECKUX BEJIWYUH (yAEJbHas TEIIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, PA0OTa U MOLIHOCTh IJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHMS, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
IPEI0KECHHON HHCTPYKIIUH, U BEIYUCTISATH 3HAUCHHUE BEJTMUMHBI,

coON0aTh TMpaBWJa TEXHUKH O€30MacHOCTH MNpu padore ¢ J1adOpaTOpHBIM
000py1I0BaHUEM;

XapaKkTepU30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONMUCaHuA (B TOM YHUCIE: CUCTEMAa OTOIUIEHHS JIOMOB,
TUTPOMETpP, TapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUHK SICKTPUUECKOU
SHEPrUM, DJIEKTPOOCBETUTENIbHBIE MPHUOOpPHI, HarpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), SJIEKTPUUYECKHE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb
IOCTOSIHHOTO TOKA), HWCIOJIb3YySl 3HAaHUA O CBOMCTBAaX (PU3MYECKUX SBICHUN U
HEe00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA W HM3MEPHUTENbHBIE MPUOOPHI O
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, ABUTaTElb BHYTPEHHEIO CrOPaHHUs, 3JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBbI AJEKTPUUECKUX LIETEeH C MOCIEeI0BATEIbHBIM U MapauleIbHBIM COEIUHEHHEM
AJIIEMEHTOB, pa3finyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTeH;
NPUBOAUTH MpPUMEPHl (HAXOAUTh MHPOPMALUIO O MpPUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEIHEBHOW MXHU3HU M oOecredeHus
O0e3omacHOCTH TIpH OOpalieHuu ¢ TpudopaMu U TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs 3J0pOBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOrO TMOBEIACHUS B
OKPYKAIOIIEH CPELE;

OCYILIECTBIISAThH MOUCK MHPOpMau pU3nuecKkoro cojepxkanus B IHTepHeTe, Ha OCHOBE
UMEIOLINXCSA 3HAaHUW M MyTEM CpPaBHEHUS JOMOJHUTENbHBIX HUCTOYHHKOB BBIIEISATH
uHpOpMaIINIO, KOTOpas SIBJISIETCS MPOTUBOPEUNBOM UITM MOXKET OBITh HEZOCTOBEPHOM;
MCTIONIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJJaHU HAYYHO--TIOMYJSIPHYIO TUTEPaTypy
(bu3MUEeCcKOro cofepkaHus, CIpaBOYHbIE MaTepralbl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMaMyl KOHCIIEKTHPOBAHMs TEKCTa, MNpeoOpa3oBaHUs HH(GOPMALUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIC MHUCHMEHHbIE W KpaTKUE YCTHBIE COOOIIeHUs, 00001as
MH(POPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PM3MUYECKOTO COJEp’KaHUS, B TOM UHUCIIE
nyOJIMYHO  MIPEACTaBIsATh  PE3yJbTaThl MPOEKTHOW WJIM  HMCCIEA0BATEIbCKOU



JEATENIbHOCTH, TP 3TOM I'PAMOTHO HMCIOJIb30BATh WU3YyYECHHBIN MOHSATUHHBIN anmapaT
Kypca (pU3HMKH, CONMPOBOXKATH BBICTYIUICHUE MTPE3EHTAIUECH;

IpPU BBIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBaHUN (U3HUECKUX MPOIECCOB
pacrpenensiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMM 3aJla4aMU,
CICAUTh 3a BBHINOJHEHUEM IUIaHA JEHUCTBUH M KOPPEKTUPOBATH €ro, aJIeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIQJ, B  JIEITEIBHOCTh  TPYIIbI, BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoHy 00yueHus B 9 kjacce npeIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTtb c(HOPMHUPOBAHHOCTH Yy O0YYAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh IIOHATHUA: CHCTEMAa OTCYETa, MaTepuajbHas TOYKa, TPACKTOpHUs,
OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBIKCHUS, AeopManus (ynpyras, miacTuieckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb W IIEPETPY3KH, LEHTP
TSKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOro Tejia, PaBHOBECHE,
MEXaHUYEeCKME KOJeOaHWss MW  BOJIHBI, 3BYK, MWH(Qpa3sByK U  YyIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JATbHO30PKOCTh, CIIEKTPbl MCITYCKaHHUS W TOIJIONIeHUs, anb(da-, Oera- W ramma-
V3JIy4YCHUs1, U30TOIbI, IICPHASI IHEPIETUKA;

paznuyarh SIBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE JBUYKEHUE,
PaBHOYCKOpPEHHOE MPSMOJIMHEINHOE IBM)KEHHE, CBOOOJHOE NaJ€HUE TEJ, PABHOMEPHOE
IBWKCHUE II0 OKPYXKHOCTH, B3aMMOJEWCTBHME TeEJ, PEAaKTUBHOEC JBHKEHMUE,
Kosie0aTeIbHOE JIBIKEHUE (3aTyXarollMe W BBIHYXJEHHbIE KOJeOaHHs), pE30HaHC,
BOJJHOBOE JBWJKEHHE, OTpPa)XEHUE 3BYyKa, IMPSAMOJMHEWHOE pacCIpOCTpaHEHUE,
OTPAXXKEHUE U INPEIIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JI0KEHUE
0eoro cBera B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX IIBETOB, IUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEUUATOTO CIIEKTPa U3TyUEHHUS]) 110
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLINX JaHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUIN B OKpY»KaroiieMm Mupe (B
TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOJIC: MPWIMBHI U OTIUBBI, ABUKCHUE TIJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSCEHUE, CEMCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LBETa TeElII,
ONTUYECKHE  SBJIIEHUSA B  MpUpojae, OUOJOrMYecKkoe ACHCTBUE  BUAUMOTIO,
yIbTPaduOJIECTOBOTO U PEHTICHOBCKOTO HM3JyYCHUH, €CTECTBEHHBIM paJOaKTHUBHBIN
¢$hoH, KOCMUYECKUE JTy9H, PATTUOAKTUBHOE U3ITYICHUE TPUPOTHBIX MUHEPAJIOB, ICHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHUU Ha OpraHuM3M YeJOBEKa), MpH STOM MEPEBOAUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NYEeCcKUX SBJICHU;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3UUECKUE SIBJICHUS, UCMONB3YS (PU3MUECKUE
BEJIMYMHBI (CPEAHsSIE U MTHOBEHHAasi CKOPOCTh TeJjla MPU HEPABHOMEPHOM JBUKEHUH,



YCKOPEHHE, MEepEMELIEHUE, yTh, yII0Bas CKOPOCTb, CHJIA TPEHHMsI, CHJIA YNPYTOCTH,
CHJa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJEeHMsI, BEC Tesa, UMILYJIbC TEJa, UMITYJIbC
CHWJIbI, MEXaHUYECKasi padoTa U MOIIHOCTb, TOTEHLIMAJIbHAS SHEPTUS TeJa, MOAHITOrO
HaJl IOBEPXHOCTHIO 3€MIJIM, TOTEHINAJIBHASL JHEPTUS CKATOM NPYKUHBI, KHHETUYECKAs
DHEPIrHUs, MOJHASI MEXaHUYECKAsl SHEPI U, IEPUOJ U YACTOTA KOJIeOaHU, IJTMHA BOJIHBI,
I'POMKOCTbH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, NIOKA3aTeNlb MPEIOMIICHUS CPEJIbI),
IPU ONKCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HUCIIOJIb3YEMbIX BEJIMYUH,
0003HAYEHUS U €AMHULBI (DPU3MUECKUX BEITUYHMH, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BETUUUHY C IPYTUMHU BETUYUHAMU, CTPOUTH IPAPHUKU NU3YUCHHBIX
3aBHCUMOCTEH (PU3UUECKUX BEIUUNH;

XapaKkTepU30BaTh CBOWCTBA T, (PU3NUECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH
COXPaHEHUsI SHEPIUM, 3aKOH BCEMHMPHOIO TATOTEHWS, NMPUHLHUII CYIEPIIO3ULHNA CHII,
IIPUHLIAIN OTHOCUTENIBHOCTH ['anmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUS M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHWs 3apsJoBOrO U
MacCOBOI'0 YHCEI IPU SIIEPHBIX PEAKIHX, IPU TOM J1aBaATh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MUECKUE TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIE M B KOHTEKCTE
CUTyallUi  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATh  ITPUYHHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 2—3 JIOTMUECKUX IIAr0B C OMOpOoi Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (U3MYECKUX  SBICHUM, (U3MUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarb pacy€THbIe 3a7a4d (OMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHMIN), UCIIONb3Ys
3aKOHBI U (DOPMyYJIbI, CBSI3bIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHallU3a
YCIOBHUSL 3a/ladyd 3alMUChIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTAIOLIUE WIH
M30BITOYHBIC JaHHBIC, BHIOMPATHh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIEC NJIsi PEIICHHS,
IPOBOAUTH PACUEThI M OLIEHUBATDH PEAIUCTUYHOCTH MOJYUYEHHOT0 3HaUeH U (PU3UUYECKOM
BEJINYUHBIL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPHIE MOKHO PELIUTH MPHU MOMOIIH (PU3NIECKUX METOJIOB,
UCIIONB3Yysd OIMCAaHUE MCCIEAOBAHUs, BBIACIATh IPOBEPAEMOE IPEAIOIOKEHUE,
OLICHMBATh NPABWIBHOCTh IOPSAKAa IPOBEACHMS MCCIEIOBAaHUA, JENaTh BBIBOJBI,
UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOCHUN U OIBITOB;

MPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3MUYECKUX CBOMCTB
Ten (M3yueHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHUS SHEPIHH, 3aBUCUMOCTh
nepuoa KojiebaHui MpyKUHHOTO MAsITHUKA OT MAcChl rpy3a U AKECTKOCTU MPYKUHBI U
HE3aBHCHMOCTH OT aMIUTUTY Il MaJbIX KOJIEOaHHUM, MPSIMOIMHENHOE PAacIIPpOCTpaHEHHE
CBETA, pa3yIoKeHHe OeJIoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300PaKEHUSI B TIIIOCKOM
3epKaje M CBOICTB M300pak€HUs NpeaMeTa B coOuparoulel auH3e, HaOIroAcHHE
CIUIOIIHBIX U JINHEHYATHIX CIIEKTPOB U3JTyUEHUS): CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY



U3 U30BITOYHOrO Habopa o0OpyJOBaHUS, OMUCHIBATH XOJ OMNbITa U €r0 PE3yJbTaThl,
(bopMyIMpOBaTH BHIBO/IBI,

MPOBOJUTH TPU HEOOXOAMMOCTHU CEPHUI0 NPSIMBIX H3MEPEHUM, OIpeAeliss CpeaHee
3HAUYECHHUE H3MEPSIEMON BeNMYMHBI ((POKYCHOE pacCTOSHUE COOMPAOIIEH JIMH3bI),
00OCHOBBIBaTh BBIOOP CrIoc00a n3MepeHus (M3MEpUTENHHOTO Ipubopa);

MPOBOJUTH HCCIEAOBAHME 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C HMCIOJb30BaHHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBHXKCHHUH
0e3 HavaJIbHOW CKOPOCTH, TIeproaa KOJIeOaHN MaTeMaTHYECKOTO MasiTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETA OT yIJia MAJCHUS U yIiia MPeIOMIICHUS OT
yria maJieHus1): TUIAaHUPOBAaTh HCCIEAO0BAHUE, CAMOCTOSITENIHO COOMpATh yCTaHOBKY,
(bUKCUpPOBATHh PE3yJIbTATHl MOJYUYEHHOW 3aBUCHUMOCTU (DU3MYECKUX BEJIMYMH B BUJE
TabuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIC HU3MEpPCHUS (U3MYECCKUX BEIUYHH (CPEIHSAS CKOPOCTH M
YCKOpPEHHUE Tella MPU PaBHOYCKOPEHHOM JBUKCHHH, YCKOPEHHE CBOOOTHOTO MajeHHUS,
WKECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUS CKOJIbKEHHUS, MEXaHuueckas pabora u
MOIIIHOCTb, YACTOTA ¥ IEPHUO/T KOJIeOaHNI MaTEMaTUYECKOTO U IPYKUHHOTO MAasITHUKOB,
OnTHYECKas Cuia coOuparomel JHUH3bI, pPaguOaKTUBHBIA (OH): TIJIAHUPOBATH
WU3MEpPCHUsI, COOMpaTh AKCICPUMEHTAIBHYI0 YCTAHOBKY W BBIMOJIHATH H3MEPCHUS,
CIIeIys MPeI0KEHHON HHCTPYKITAY, BRIYUCIIATH 3HAUYCHUE BEIMUMHBI U aHATM3UPOBATh
MOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHOU MOTPEITHOCTH U3MEPEHUM;

cOONIO/IaTh TMpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
00opy10BaHUEM;

pa3nnyaTh OCHOBHBIC MPU3HAKM H3YYCHHBIX (PU3UYECKHX MOJENel: MaTepuaibHas
TOYKa, a0COJIOTHO TBEPJOE TEIO, TOYCUHBIM HCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
MJIaHeTapHasi MOJIEh aTOMa, HyKJIOHHAs! MOJIeJIhb aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TMPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA WX ONMUCAHUS (B TOM YHKCJIE: CIUAOMETP, JaTUNKH TTOJIOKECHHS,
PacCTOSIHUS U YCKOPEHHUS, paKkeTa, 3X0JI0T, OUKH, IEPUCKOTII, (hOToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), WCMONB3ys 3HAHUA O
CBOMCTBaxX (PM3MUECKUX SBJIICHUN U HEOOXOaMMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
WCITIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIECCOB MPH pPEUICHUH y4eOHO--
MPAKTHYECKUX 3a/1ad, ONITUYECKUE CXEMBI JIJISl MOCTPOCHHS M300paKCHU B MIIOCKOM
3epKajie ¥ cOOMparoIiei JIMH3e;

NPUBOJUTh TNPUMEPHl (HAXOAWTh HHPOPMAIMIO O TMPUMEpPax) MPAKTHUIECKOTO
UCTIONb30BaHUsl (U3WYECKUX 3HAHUM B TOBCEIHEBHOW XM3HU s OOecredeHus
Oe3omacHOCTH TpH oOOpalieHuu ¢ OpudopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH,
COXpaHEHHUs 3J0pOBbS U COOJIOJEHUS HOPM DSKOJIOTHYECKOTO TMOBEJACHUS B
OKpYKaroLIEN Cpeie;



OCYILECTBIATh IOUCK MHpopManuu (usudeckoro coaepxkanuss B IIHTepHere,
CaMOCTOSITENILHO (HOPMYJIHPYsI MOMCKOBBIA 3allpoC, HAXOIUTh IYyTH ONPENCIICHUS
JOCTOBEPHOCTH IOJIyYeHHOM HWH(POpMalMu Ha OCHOBE HMEIOLUXCS 3HAaHUUH U
JIOTIOTHUTEIHHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUEOHBIX 3aJJaHU HAyYHO--TIOMYJISIPHYIO TUTEPATypy
($u3nUECKOTo coAepKaHMsl, CIPaBOYHbIE MaTepHaJIbl, pecypchl cetu IHTepHeT, BnaaeTsh
npuéMaMyl KOHCIIEKTUPOBAaHMs TEKCTa, NpeoOpa3oBaHUs MH(POPMAlUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMICbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE HH(POPMAIIH U3
HECKOJIbKMX HCTOYHUKOB (DU3WYECKOTO COACpXkaHHs, MyOJMYHO TMPEICTaBIATH
pe3ysbTaThl NIPOEKTHOM WIIM MCCIEA0BATENbCKON AESITEIbHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHbIN MOHATUHHBIM amnmapaT H3ydyaeMoro pasjaena (QU3MKH U
COMPOBOXAATh BBICTYIUICHWE TpE3CHTAlMell ¢ y4€TOM OCOOCHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa I10

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 ! https://m.edso00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunvecTBo yacoB JJIeKTPOHHBIE
Ne Tema ypoxa Kourtpoa IMpakTuy Hara uudposeie
n/n Bceero bHbIE ecKue u3yyeHusi oOpa3oBaTesIbHbIE
padoThbI padoThbI pecypcbl
®du3nka — Hayka o npupoje. SABiaeHuss npuposl
Ou3nyecKue sIBICHUS

3 ®du3nuecKue BeIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepeHne remneparypbl

4 IIPU TIOMOIIY >KMIKOCTHOI'O TEPMOMETPA U 1 1
JaT4yrKa TeMneparypol”

5 Mertoas! Hay4yHOrO 1o3HaHus. Onucanue 1 bu6mmoreka [IOK
(bu3HYECKUX SIBICHUH C TIOMOIIBI0 MOJIETIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

5 JATbHOCTh MOJETA IIApUKa, ITYIIEHHOTO 1 1
TOPU30HTANILHO, TeM O0JIbIIIe, YeM OO0JIbIlIe BHICOTA
mycka"

7 Ctpoenue BemecTBa. ONbIThI, JOKa3bIBAIOIINE 1 bu6mmorexa [IOK
JIMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBm>KeHHE YacTHI] BEIIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TETIJIOBOTO PACITUPEHUS Ta30B»

10 ArperatHble COCTOSIHUSI BEIIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

11 O6o06menue mo pazaeny «lleppoHauanbHbIC ngg;j;fg;gﬁ;:ﬂmo 378
CBEICHMSI O CTPOCHHH BEILECTBAY
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1 bubnnoreka [HOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocts. EAMHHLEL ckopocTh https://m.edsogru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU IBUKECHUSA bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN nggg&fgggﬁﬁf 02010
16 [TnoTHOCTH BemiecTBa. Pacuer Mmacchl 1 00beMa bu6mmoreka [IOK
TeJa 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «OnpeneneHue mioTHOCTU
TBEPJIOTO TEJIay
18 Pemenue 3amau no teme "IlnoTHOCTE BerecTBa" bubmmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEl.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabota «/3yueHne 3aBUCUMOCTH
20 pactsbkeHus (nedopMalin) Npy>KUHbI OT
MPUIIOKEHHON CUIIBI»
21 [[SIBnenue TsroTenus. Cuia TSHKeCTH
29 CBsi3b MEX1y CHIION TSXKECTH U Maccoil Tena. Bec bubnmuorexa [JOK
tena. Pemenue 3agau no teme "Cuna tspkect" https://m.edsoo.ru/ff0a1778
23 Cuna TsKeCTH Ha IpYyTruX miaHeTax. @u3ndeckue bubnnoreka [HOK

XapaKTEPUCTUKU TUIaHET

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 HUsmepenne cun. JJuHamome
p A R https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
26 CiioxeHue AByX CUJl, HAIPABIECHHBIX 110 OJTHON bubnmoreka [JOK
npsiMoid. PaBHoIeHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau no reme "PaBHonelicTByromas
cun"
Cwita TpeHus u e€ BuIbl. TpeHue B mpupoje 1 bubnnoreka [JOK
28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydyeHue 3aBUCUMOCTH
29 CHJIBI TPEHUS CKOJIBKEHUS OT CUJIbI JaBJIEHUS U bubmorexa HOK
p 5 https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEI
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICUCTBYIOILEH CUIIBI
Pemenne 3amau mo remam: «Bec Tenay,
31 «I"padmueckoe nzodpakenne cuin», «CHITbI» bubmmorexa [JOK
P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOMIAS CHAID)
KonTponbhas pabota mo remam: «MexaHudeckoe
32 IBWKEeHUEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I"padmueckoe nzodpakenne cuin», «CHITbI
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBEITHUCHUS bubnmuorexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHHUS T'a3a OT bu6mmorexa [IOK
00BbEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIIAMH, bubmuoreka [JOK

JKUIKOCTSIMHU U razaMu. 3akoH Ilackana

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B ®UIKOCTHU U T'a3e, BRI3BAHHOE bubnmoreka [JOK
JIEMCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBieHre B KUJIKOCTH U bubmuorexa [JOK
rasze. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmarommecs cocymst https://m.edsogru/ff0a2970
39 IMuppaBiawaeckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
41 ATMocdepa 3emiu ¥ IPUUIHUHBI €€ CYIIeCTBOBAHUS ngs?;l;?:;(szgrou/ﬁfmﬂ%a
42 Bec Bozmyxa. AtmochepHoe naBiieHue E:fg;ﬁfg;grouﬁf 0a2b5a
43 H3mepenne armocdepHoro aapneHusi. OmnbIT bubnunoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT BHICOTHI bubnuoteka [JOK
HaJl YypOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue Ha bubnuoreka [IOK
Ppa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
nasieHue"
47 JlelicTBUE )KUJIKOCTH Y Ta3a Ha MOTPY>KEHHOE B bubnuorexa [JOK
HUX TeJl0. ApXUMeI0Ba CUIa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITanKHBzmm; CHUJIBI, HefII)C”inOHleﬁ Ha TeJo, bubmotexa [JOK

IMOIrpy>KECHHOC B JKUIAKOCTBH»

https://m.edsoo.ru/ff0a33fc
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JlaboparopHas paboTta o reme «lccnenoBanue

49 3aBUCUMOCTH Beca Tejla B Bole OT 00béma 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKCHHOU B )KHMJIKOCTh YaCTH TeJIa
bubmuorexa [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas pabota "KoHcTpynpoBanue
ol apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U 1
orpeneneHue e€ rpy30nopbEMHOCTH"
Pemenue 3amau mo Temam: «I[lnaBanue cymos.
52 Bo3ayxomiaBanue», «JlaBieHue TBEPAbIX TEI bubmmorexa [IOK
AYROT ’ PA ’ https://m.edsoo.ru/ff0a3654
SKUIKOCTEN U Ta30B»
53 KonTponbHas padota o Teme «JlaBienue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bu6nmoreka [JOK
54 Mexannueckas padora
p https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
55 MoruaocTts. EQUHAIBI MOIIHOCTH
HI a H . https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMOM MpHU MOIBEME M0 JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe cuil Ha
pblyare
Prruaru B TeEXHHKE, OBITY M IPUPOJIE.
58 Jlaboparopnas padbora «};/Iccnpe I())BaHI/Ie CIIOBUI 0.5 bubnmorexa [IOK
PATOpHAA p a y ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara
59 Pemenue 3a1ay mo Teme «Y CIIOBUSI paBHOBECHS bubmuorexa [JOK

ppIyara»

https://m.edsoo.ru/ff0a48a6
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KoaddunmenT nonesnoro neicTBus MexaHu3ma.

60 JlaGopaTtopHnas paborta «M3mepenne KIT
HAKJIOHHOM IJIOCKOCTH»
61 Pemnrenne 3amau mo reme "Padora, MOIITHOCTD, bu6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas Heprusi. Kunetudeckas u bubnnoreka [HOK
MOTEHINaIbHAasI SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHs] MEXaHNYECKON YHEPTHH bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
VYPpoK-3KCIIEpUMEHT O TeMe "DKCIEepUMEHTaIbHOE
64 orpezeneHue I/Ij’»MeHeHI/I}I KMHETUYECKOU U
MOTEHLIUAIBHON YHEPTHH MPU CKATHIBAHUU TeJA IO
HAKJIOHHOH MJI0CKOCTH"
65 KonTponbhas pabota nmo teme «Pabota u
MOIIHOCTb. DHEPTUSD»
66 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK
"Mexanndeckoe aBrxeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TEI, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"Pabora. MomHoCTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne KoHT IIpakTu aTa HU@PPOBLIE
Tema ypoka oHTpo P A bp
n/n Bcero JIbHbIE yeckue u3ydyeHusi oOpa3zoBaTejbHbIE
padoThbI padoThbI pecypcnl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa OK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aToOMOB U MOJIEKYT 1
3 Mogenu TBEPIOTO, )KUJIKOTO M ra3000pa3HOro 1 bubnunoreka LIOK
COCTOSIHUI BEIlECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 raz000pa3HOr0 COCTOSTHUMN BEIIECTBA HA OCHOBE 1
MTOJIOKEHUHN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6nmorexa LIOK
5 Kpucrannuueckue u amopgHbie TENIa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBanue 1 KanwuisipHOCTh. [loBepxHOCTHOE 1 bubmuoteka [IOK
HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCThIO 1
TETIJIOBOTO JIBMKEHUS YACTHI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubmuoreka [JOK
BHYTPEHHEHN DHEPrUU https://m.edsoo.ru/ff0a5c60
bubmuoreka [IOK
10 Bune! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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Ypoxk-koudepenuus "[IpakTuueckoe

bubnunorexa LIOK

11 HCIOJIb30BaHHE TEIUIOBBIX CBOMCTB BEILECTB U
m | https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJISIX YHEPTrOCOSPEIKESHUS
12 KomanuecTBo TeI1oThl. YaenbHas TEIIOEMKOCTD buGnuorexa [IOK
' https://m.edsoo.ru/ff0a6976
13 YpaBHeHwue TerioBoro 6ananca. TermooOMeH u bubmmoreka [JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota "VccienoBaHue siBJICHUS
14 TeI1I000MeHa MPU CMEMIMBAHUHU XOJIOIHON 1 bubmorexa LOK
N " P A https://m.edsoo.ru/ff0a6a98
TOpsTYCi BOIBI
Pacuer koau4yecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHUs TeJa U BBIACIAEMOTO UM IIPH
OXJIAXK ICHUH
16 JlaGopatopHas pabota "OnpezaeneHue yJaeabHON bubmmnoreka HOK
TEIJIOEMKOCTH BelnlecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y IelbHas TEIJIOTa CTOPaHUs bubmorexa HOK
p ' p https://m.edsoo.ru/ff0a7b5a
18 [ImaBnenue u oTBEpAEBAHUE KPUCTAIUIMYECKHX TEI. bubmmnoreka HOK
VY enpHas TEIUIOTA IJIABIICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHnas padota "OnpeneneHue yaeabHON bubnmnoreka [JOK
TEIUIOTHI IJIaBJIeHUs abaa" https://m.edsoo.ru/ff0a72fe
bubnunorexa LIOK
20 ITapooOpa3oBanne u koHaeHcalus. Mcnapenne
poOLP a H p https://m.edsoo.ru/ff0a740c
Kunenue. Y penpHas Temnora napoodpazoBaHus U
bubnunorexa LIOK
21 KOHJCHCAIIUU. 3aBUCUMOCTh TeMIIePaTypbl KUTICHUS

OT aTMOC(EepHOTO JTaBIECHUS

https://m.edsoo.ru/ff0a786¢
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Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

22 "OnpenesneHre OTHOCUTEILHOM BIIAKHOCTH buGnuorexa [IOK
pese https://m.eds00.ru/ff0a7628
BO3/IyXa
23 Pemenue 3a1au Ha onpeeneHre BIa)KHOCTH
BO3/yXa
24 [TpuHIIMIIBI paOOTHI TEIJIOBBIX ABUTaTENe. [TapoBas
TypOuHa. [[Burarenb BHyTPEHHETO CrOpaHus
o5 KII] TermoBoro nBuraresns. TennoBbie ABUTATEIN U bubnuorexa [{OK
3alllMTa OKpYKarouleil cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MIPEBPAILICHUS SHEPTUH B
TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJILHOU paboOTe MO TeMe
27 "TensoBsble sABNeHUS. MI3MeHeHNe arperaTHbix bubmmorexa [JOK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSTHUH BeIllecTBa
28 KonrtpomnbHas padora no reme "TenoBble sBIEHUS. bubmmnoreka HOK
M3MeHeHne arperaTHeIX COCTOSIHMM BelecTsa" https://m.edsoo.ru/ff0a86ae
29 Onektpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX
3aps0B
30 VYpok-uccnenopanue "IneKTpusanus Teml
WHIYKIWEN U IPU CONTPUKOCHOBEHUHN"
31 B3aumopeiictBue 3apskeHHbIX Tell. 3akoH Kynona bubmmorexa [IOK
P ' Y https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh
32 anekTpudeckoro noid. [IpuHuun cynepno3unuun bubmmorexa [JOK
p N p yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIeH
33 Hocurenu smekTpuyeckux 3apsaoB. DJIeMeHTapHbIN

3apsia. CTpoeHue aToma
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34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH COXPAHEHHUS Bu6mumoteka [JOK
3JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IpUMEHEHUE CBOWCTB bubnmnoreka HOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKUI TOK, YCIOBHS €TI0 CYILIECTBOBAHMS. bubmmoreka [JOK
M CcTOYHUKY 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 Vpok-uccnenosanue "JleiicTBHUE 3NEKTPUUECKOTO 1
MOJIs1 HA TIPOBOJIHUKU U AUAIEKTPUKHU"
39 DIIEKTPUUYECKHI TOK B METaJUIaX, JKUJIKOCTAX U bubnnorexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DJneKTpuyecKas enb U €€ COCTaBHbIE YaCTH
41 Cuiia Toka. Jlabopatophnas pabora "M3mepenue u 05 bubmuoreka [IOK
PEryJIMpOBAHHUE CUITBI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTMerp.
42 JlaboparopHas padota "M3mepenue u 0.5 bubmmorexa [TOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HaPsHKEHUS
43 ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnorexa [JOK
COIPOTUBIIEHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
44 ANEKTPUUECKOTO COMPOTUBIIEHUS TPOBOJIHUKA OT 1 bubmuoreka [JOK
€ro JUIMHBI, IJIOLIAIH MONIEPEYHOr0 CEUECHHUS U https://m.edsoo.ru/ff0aa738
MaTepuana"
45 3aBUCHUMOCTh CHJIbI TOKA OT HalpsDKeHUA. 3aKOH bubmuoreka [JOK
Oma 1i1g yyacTka 1enu https://m.edsoo.ru/ff0aad44a
46 JlaboparopHas pabota "HccrnenoBanue 1 bubnmoreka [JOK

3aBUCUMOCTH CHJIBI TOKa, HYIIETO Yepe3 Pe3nucTop,

https://m.edsoo.ru/ff0aa04e
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OT COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS Ha
pesucrope”

IlocnenoBarenbHOE U napauiC/ibHOC COCANHCHUA

47
MIPOBOIHUKOB
JlaboparopHas pabdota "IIpoBepka npaBuia
48 CJ'IO)KIG)HI/IﬂpHaH I:DKCHI/Iﬁ npn H(I))CJ'ICI[(P;BaTCJIBHOM bubmorexa LOK
P P " https://m.edsoo.ru/ff0aaa58
COEIMHEHUU JIBYX PE3UCTOPOB
JlaboparopHnas pabota "IIpoBepka npaBuia amus
49 CHWJIBI TOKA IIPH MapaJlJIeIbHOM COSIMHEHUH bubmmorexa [IOK
”p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anauy Ha npumeHeHue 3akoHa Oma s Bbu6moreka [JOK
Pa3IMYHOTO COEMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. 3aKOH bu6nmorexa LIOK
[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue paboThl U bubmmnoreka HOK
MOIIIHOCTH 3JIEKTPUYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUvecKre eny U MoTpeduTenn
53 AIIEKTPUUYECKON YHEPTUH B ObITY. KopoTkoe bubmorexa [JOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnekTpuuecKue 3apsabl. 3apsKCHHBIC Tela U UX bubnmnoreka [JOK
B3auMOJIeUCTBUS. [I0OCTOSIHHBIN AIEKTpUUECKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTtponbHas pabota o teme "DneKkTpuyeckue
55 3apsAbl. 3apsHKEHHBIC Tela U UX B3aUMOJICHCTBUS bubmorexa HOK
PIIEL. 5ap3 . A ' https://m.edsoo.ru/ff0abea8
[ToCTOSTHHBIN IMEKTPUICCKUI TOK
56 ITocTossHAEBIE MAarHUTHI, UX B3aUMOJICHCTBHC
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57 VYpok-uccnenosanue "M3yueHnue nosei mocTOTHHBIX 1 bubmmoreka [JOK
MarHuroB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MarHuTHOE 10Jie 3eMIIH U €T0 bubnuorexa [IOK
3HauUEHUE NS )KU3HU Ha 3emJie https://m.edsoo.ru/ff0acOba
59 OnbIT OpcTena. MarHuTHOE MoJe 3JIEKTPUIECKOTO bubmmoreka [JOK
TOKa MarHuTHOE 1oJie KaTyIIKU ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne 3IEeKTPOMArHuTOB B TEXHUKE.
60 JlaboparopHas pabota "M3yuenue aericTBus 0.5 bubmmorexa [IOK
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.
Hcnonbp3oBanue 31eKTpoABUTATENEH B TEXHUUECKUX
61 yCTpoMCTBax W Ha TpaHcnopte. JlaboparopHas bubmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c
pabota "KoHCTpyHrpoBaHue 1 U3ydeHue padboThl
JJEKTpOABUTaTENS"
62 OmnbrTel @apasest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasuino Jlenna
Onekrporerepatop. CrocoOb! MOTyYeHUS
63 3JIEKTPUYECKON IHEPTUU. DJIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU
64 [ToaroroBka k KOHTPOIBHOM paboTe MO TEMe
"DneKTpuuecKue U MarHUTHBIE sIBJIEHUS"
65 KonTtponbHast pabota mo teme "DIeKTprUIecKue u bubnuotexa [JOK
MarHUTHBIC SIBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o reme bubnuoreka [IOK
"TenoBsle ABICHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bu6nuorexa [IOK

"ITocTOSIHHBIN ANEKTpUYECKUI TOK"

https://m.edsoo.ru/ff0acdc6
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68

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"MarHuTHbI€ SIBICHUS"
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9 KJIACC

KosmnuecTBo 4acos JJIeKTPOHHBIE
Ne ara ugposbie
u/n Tema ypoka Bceero f:::lio .I{Iii‘:::l fll3y‘[el-ll/lﬂ :)Iﬁlt)l;ionaTeﬂbﬂme
padoThbI padoTbI pecypcbl
1 Mexannueckoe ABukKeHuEe. MartepruanbHas TOUKa 1
5 Cucrema orcyera. OTHOCUTEIIBHOCT MEXaHUUYECKOTO 1 bubnuoreka [IOK
IBIDKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsAMOIMHENHOE IBUKEHHE 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPAMOIMHENHOE ABHKEHHE. 1
CpenHssisi 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssmonmHeHOE paBHOYCKOPEHHOE JIBHIKEHHE. 1 bubnnoreka [JOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
5 CKopoCTh MPAMOJIMHENHOIO PABHOYCKOPEHHOTO 1
nBwxenus. ['papuk ckopoctu
JlaGopatopHas pabota "OnpezneneHne yCKOpeHUs
7 T€Ja PU PaBHOYCKOPEHHOM JIBHKEHUU 110 1 1 BH6J_IHOTeKa HOK
HAKITOHHO TTocKoeTH" https://m.edsoo.ru/ff0adb18
8 Co0OoxHoe magenue tea. OnerTel [anunes 1
9 PaBHOMepHOE BMKEHNE IO OKpYX)HOCTH. [lepuon n 1 bubmuoreka [IOK
yacToTa obpaieHus. JIunelHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 ITepssriit 3akoH HeroToHa. Bextop critbl 1 ngi;;fg;ggﬁf 026612
12 Bropoii 3akon HetoToHna. PaBHoelicTByto1mas cuia 1 bubmmorexa LOK

https://m.edsoo.ru/ff0ae72a



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

bubmuorexa [JOK

13 Tpetuii 3akon Hetotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4y Ha mpuMeHeHue 3akoHOB HeroToHa bubmmorexa [TOK
https://m.edsoo.ru/ff0aeb6c
15 Cuuia ynpyroctH. 3akou I'yka EtPtI:)SsH/I;I r?:cli(szg roulllfanecaZ
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlaGopaTtopHas pabota «OnpeneneHne KeCTKOCTH bubnuorexa [JOK
NPY>KUHbBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnuorexa [JOK
19 Pemenue 3amau no teme «Cumna TpeHUs» https://m.e dsogru /£0afa26
20 JlaGopaTtopHast pabota "Onpenenenue kodpduimenta bubnuoteka [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo reme "3akonsl HeroTona. Crita bubmuorexa [JOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuoteka [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ComHedHas cucTema).
lanaxktuku"
24 Pemenue 3amad mo reme "Cuita TSOKECTH U 3aKOH bubnmnoreka [JOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmuueckast ckopocTs. HeBecoMoCTh 1 bubnmoreka [JOK

HEPErpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MarepuanbHOR TOUKH. AOGCOIIOTHO

26 TBEpAOE Teno. PaBHoBecue TBEpOTO TENa C bubmmorexa LIOK
. " https://m.edsoo.ru/ffO0afe36
3aKpeIIEHHONW OChIO BpaICHUS
27 MowmeHT cuisl. LeHTp TsKECTH
08 Pemenue 3amayd no reme "MomeHT cuibl. LlenTp bubmuoreka [JOK
TSKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME bu6mmoreka [IOK
"MexaHndeckoe aBrKeHue. B3anmoaeiictsue ten" https://m.edsoo.ru/ff0b0408
30 KontponsHas pabora ?0 teMe "MexaHuueckoe bubnuoreka [IOK
nBmkenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. MMmynbse cuibl. 3aKOH COXpaHEHUS bubnnorexa [HOK
UMITyJIbCa. YIIPYroe U HEYIPYyroe B3auMOJCICTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amgau o teme "3akoH coXpaHEHUS bubnuoteka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenus "PeakTuBHOE ABUKEHHE B
IpUPOJIE U TEXHUKE"
bubnmnorexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.e dsogru p———
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U CHIIBI bubnmnorexa [JOK
TpEHUs https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota «Ornpeaenenne padoThl CHITBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBIKEHUU Tella TI0
TOPU30HTAILHON TOBEPXHOCTH
37 Cas13b sHepruu u padoTsl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOU bubmuoreka [IOK
JHEpruu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE



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

40 Jlaboparopnas pabota «3ydyeHue 3akoHa bubnmoreka [JOK
COXPAHEHUS YPHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU bubmmorexa [JOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BelHyKIeHHBIC KOTeOaHusl. bubnnoreka [JOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U IpyXKUHHBINA MasiTHUKU
44 VYpok-uccnenopanue «3aBUCUMOCTD MIEPUOIA bubnuorexa [JOK
KoJIe0aHUM OT )KECTKOCTH MPYKUHBI U MAaCChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue 3HEprun NP MEXAHUUECKUX
KOJICOAHUSIX
46 JlaboparopHas pabota «Onpeaenenre 4acToTsl U bubnuorexa [JOK
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA https://m.edsoo.ru/ff0blaec
JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuoja koaebaHuil rpysa, MOABEIIEHHOTO K HUTH, OT bubmmorexa [OK
https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexanundeckue BoHbI. CBOMCTBA MEXaHUYECKHUX bubmuorexa [JOK
BOJIH. [IpoA0JIbHBIE M TONIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepenus "MexaHUYecKue BOTHBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3ByKa ¥ BBICOTA TOHA. AKYCTHYECKHIA
pE30HaHC
53 VYpoxk-koH(pepenus "YnpTpa3Byk U HHOPaA3BYK B bubnnoreka [HOK

MPUPOJIEC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b12fe
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[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI

bubmuorexa [JOK

o4
coxpaHeHus. MexaHndeckue KojieOaHusl U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponpHas padota no Teme "3aKoHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi U BOJTHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa [TOK
P ' P https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJTH
Ypok-koHpepenmus "[kana 31eKTpOMarHUTHBIX
58 BOJIH. Mcrionb30BaHue 3JeKTPOMAarHUTHBIX BOJH IS bubmorexa LHOK
B P https://m.edsoo.ru/ff0b2fes
COTOBOI CBsI3U
VYpok-uccnenoBanue "HM3ydyeHue cBOICTB
59 AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOHIIEHOTO bubmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemenue 3a1au Ha onpeeneHne YacTOThl U ATUHBI
ANEKTPOMATHUTHOW BOJIHBI
61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETA. bubnuoteka [JOK
BousiHOBEBIE CBOJICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounnku cBeta. [IpsmMonuHeitHoe bubnuoteka [JOK
pactipoctpanenue cera. 3atmenus Coinnia u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemienue 3aiau Ha bubnmnoreka [JOK
IIPUMEHEHNE 3aKOHA OTPAKEHUSI CBETA https://m.edsoo.ru/ffOb38c4
64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHHS CBETa bubmmorexa [JOK
P ' P https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bubmuorexa [JOK
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKECHHUS B

OIITUYCCKUX CBETOBOJax

https://m.edsoo.ru/ff0b3c5c
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JlaboparopHas pabota "HccienoBanne 3aBUCHMOCTH

66 yrja MpejoMJIeHHs CBETOBOTO Jiyya OT yrja MajaeHus
Ha rpanuiie "Bo3ayx-crexiao""
Ypok-koHpepennus "Mcnonb30BaHne TTOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK
69 [TocTpoeHre N300paKeHUH B IMH3aX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHuas pabota "Onpenenenue (HOKyCHOTO
70 pacCTOSTHUS U ONTHUYECKOM CHIIBI COOMparoiei bubmorexa LHOK
’ P https://m.eds00.ru/ff0b4206
JIMH3BI
71 VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC bubnnoreka [JOK
npuOopsr" https://m.edsoo.ru/ff0cOa7e
bu6nmoreka [JOK
72 I'ma3 xak onruueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
74 Hrerotona. CnoxeHne CrieKTpalbHBIX [IBETOB bubmmorexa [OK
’ p ' https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopaTtopHnast pabota "OMBITHI 110 Pa3T0KEHUIO
75 0eJIoro CBETa B CTIEKTP M BOCTIPUSITHIO I[BETA bubnuorexa [JOK
MPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBBIE https://m.edsoo.ru/ff0c0e2a
bunbTper"
76 VYpok-npakTukym "BoHOBBIE CBOMCTBA CBETA:

nucriepcust, uaTepdepeHus u audpaxuus”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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bubmuorexa [JOK

7 OmneiTel Pe3epdopna u mianeTapHasi MOJIeb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
79 I/ICHyEKaHI/Ie U IIOTJIOIICHKE CBETa aTOMOM. KBaHTHI. bubnuoreka [IOK
JInnelyaTele CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabGnroneHue cieKTpoB bubnunoreka HOK
UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI bubnmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hykinonnas Moziens bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpeBparnieHus. M30Tormb ngs?;r?]?:;{siggﬁf oclald
84 Pewenue 3amgau no reme: "PannoakTuBHBIE bubnunoreka [JOK
npeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nonypacnana
86 Ypok-koH(pepeHntus "PagnoakTHBHBIC U3ITYYCHHS B bubnunorexa [JOK
pUpoJie, MeIULINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO bubnnorexka [JOK
1A MacCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58
88 OHeprus CBs3U aTOMHBIX sA1ep. CBsA3b MacChl U bubnnorexka [JOK
SHEpPrun https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiun”
90 Peaknuu cuHTe3a u ,Z[e"J'IeHI/I}I sanaep. Uctounuku bu6mmorexa [IOK
sHeprun CoJiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
01 VYpok-koHpepennus "AnepHas sHepreTrka. JlerdicTBus

palMOaKTUBHBIX W3TyYECHHUI Ha KUBbIC OPTAHU3MBI"
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[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

92 "DNIEeKTPOMarHUTHOE ToJe. DIeKTPOMAarHUTHbIE 1 bubmmorexa [JOK
P - JICKIP https://m.edsoo.ru/ffoc223e
BOJIHBI. KBaHTOBBIE SIBJICHUS
KonTtponbHast pabora o Teme "DIeKTpOMarHuTHOE
93 noJje. DJIeKTPOMarHUTHBIEC BOJTHBI. KBaHTOBBIE 1
SABJICHUS"
94 IToBTOpenue, 0600meHue. JlabopaTopHbie pabOTHI 1O 1 1 bubnnoreka [JOK
Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06o61meHue. Pemenue pacueTHbIX U 1 bubnuorexa [JOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie npouecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, o6o0mIeHne. Penenne pac4eTHBIX 1
96 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TerioBbix 1 bubmorexa [JOK
o https://m.edsoo.ru/ff0c2a22
JBUTaTENei
[ToBTOpeHnue, 06061IeHNe. Penienne pacyeTHbIX U
97 KaueCcTBEHHBIX 3a11a4 o teme "KI1J] 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
08 [ToBTOpenue, 0606meHue. JlaboparopHsie paboOTHI 1O 1 1 bubnmnorexa [JOK
Kypcy "CBeToBbl€ siBIICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061menune. Pabota ¢ Tekctamu no 1 bubnnorexka [JOK
TeMe "3aKOHBI COXPAHEHUS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6ob6menue. Pabora ¢ Texctamu 1o 1 bubmuoreka [IOK
teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubmuoreka [IOK
Teme "CBETOBBIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, o600meHne. Pabora ¢ TekcTamu mo 1
teme "KBaHTOBas U saepHas Gpu3uka'
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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