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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 10 (uU3MKE Ha YypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTebHON MpOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (eaepanpHOii pabodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Dusznkay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHOHAYYHON T'PaMOTHOCTU OOYYaroOUIUXCsl M OpPraHU3alUI0 H3YYCHUS
Gu3MKM Ha NeATeIbHOCTHOM OcHOBe. B mporpamme mno ¢(usuke y4uTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYUEHHMS, a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuaia
1o rojaMm oOydeHus (1o Kjaccam), mpejaracT IpUMEPHYIO MOCIeA0BATEILHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJAEPKAHHS U
yu€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIBIO OKa3aHUSA METOJUYECKOU
MOMOIILY YYUTEIIO B CO3/IaHUM paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

Jlanna pabouas mporpamma 1o (uU3MKe peanu3yercs C HCIOJIb30BaHUEM
o0opynoBaHusl LIEHTpa 0Opa30BaHUsl €CTECTBEHHO-HAYYHON W TEXHOJOTHYECKOU
HanpsieHHOCTEN «Touka pocTay.

dusuka sBISIETCS CUCTEMOOOPa3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, Ouoyoruen, acTtpoHOMuer U (HU3NUYECKOU
reorpaduell, BHOCUT BKJIaJ B E€CTECTBEHHOHAyYyHYI0 KapTUHY  MHDA,
npenocTaBisieT Haubosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeEToja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHPOBAHUU €CTECCTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJAraeT OBJAJCHHUE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

« HAY4YHO OOBSACHATH SBJICHUS;

 OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICOBAHUS;

- UHTEpPIPETHPOBaTh  JIaHHbIE M  HCIIOJB30BAaThb  HAy4YHBIC
JI0Ka3aTeNIbCTBA VISl OJyUYEHHUSI BBIBOJIOB.

Lenu wu3yueHuss (U3MKU HA YPOBHE OCHOBHOTO 0O0IIero 00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHus ydyeOHoro npenmera «®Duszuka» B
oOpa3oBarenbHbIX opraHuzanmsax Poccuiickoii  @exepanuu, peann3yrOMIMX



OCHOBHBIE  00II€00pa3oBaTEeNbHbIE MPOTPAMMBI, YTBEPKIAEHHOW pELICHHEM

Konnernn MunucrepcerBa npocsemienns Poccuiickoin @enepanuu (IpoTOKoJ OT 3
nexabps 2019 r. Ne [TK4BH).

Heaun nzyyenust pusuku:

- mnpuoOpeTeHue HUHTEepeca W CTPEeMJICHUS OOYyYalolUXCsi K HaydHOMY
U3YYCHHUIO TPHUPOJIbI, Pa3BUTUE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

+ pa3BUTHE MPEICTABICHUI O HAYYHOM METOJie MO3HAHUSI U (OPMUPOBAHUE
HCCJIEIOBATENICKOI'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

- (opmMupoBaHMe HAYYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa H3y4YeHHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

- (opmupoBaHHE TpEACTAaBICHUNA O poM (PU3WUKHM IJI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKN U TEXHOJIOTHH;

e pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oynyuien
npodeccuoHanbHON ACSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
nanbHeieMy o0y4eHH!IO B 3TOM HalpaBJICHUU.

JlocTkeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

- IpuOOpeTeHue 3HAaHUH O JHUCKPETHOM CTPOCHHMM BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

s nOpuoOpeTEeHHE YMEHUM OMUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

* OCBOGHHE METOJOB peHICHUS MPOCTEHIMX pacu€THBIX 3amad ¢
UCITIOJIb30BAaHUEM busznuecKux MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

s pa3BUTHE YMEHUU HAOIOAATHh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M HAKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

« OcCBOeHHE TpHUEMOB paboOThl ¢ WHPOpPMANUEH (PUINIECKOTO ConepKaHUS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (U3UKH, aHAIHU3 H
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

« OcBoenne cnoco0OB pPaboThl ¢ 000pyTOBaHHMEM IIEHTpa OOpa3oBaHUS
«Touka pocray;

s 3HaKOMCTBO cO c(epamu nmpodeccnoHanbHON eI TEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBaHust OTBOAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeeIIO).

[Ipeasaraempiii B mporpaMMe Mo (u3MKe MepedyeHb JabopaToOpHBIX padoT U



OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTEb JeNIaeT BHIOOP MPOBEACHNUS
7a00paTOpHbIX PA0OT W OMNBITOB C YYETOM HUHAMBHUIYAJIbHBIX OCOOEHHOCTEM
00Oy4aroluXxcsl, CIIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHU, MpeaaraéMbiX B paMKax
OCHOBHOI'O T'OCYJapCTBEHHOI'O 3K3aMeHa IO (PM3MKe, Ha OCHOBE HMEIOLIerocs
o0opynoBaHusl LIEHTpa 0Opa30BaHMUs €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOU
HarnpasyieHHOCTeN «Touka pocTa»

COAEPXAHUE OBYYEHUA 7 KJIIACC

Pasznes 1. @®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOLIET0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckre BeIUUUHBI. M3MmepeHue ¢uznueckux BenuduH. Duznyueckue
npubopsl. [lorpemnocts u3mepenuil. MexxayHapoHasi CHCTEMa €IMHHLL.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAyKHM H3Y4aloT TMPUPO.Y.
EcrecTBeHHOHAay4YHBIM METOA MO3HAHUS: HAOIIOJCHHE, MMOCTAHOBKA HAYYHOIO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHNE
HabogaemMoro aBieHus. Onucanve (U3NYECKUX SIBJICHUN C TOMOIIIBIO MOJEIIEH.

Jemoncmpauuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUA.
2. ®usnueckue NpudOpbI U MPOIEaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnvie padbomot u onvimel.
1. OmpeneneHue 1EHbI IEJICHUS MIKAIbl U3MEPUTEIHLHOTO MPUOOpa.
2. H3MepeHue pacCTOSTHUM.
3. Msmepenue 00bEMa )KUIKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MAJIbIX TEIN.
5. M3mepenue temmeparypsl HNpU NOMOIIM >KHUAKOCTHOTO TEPMOMETpPA M
NaTYuKa TEMIIEPaTypBhl.

6. IIpoBeneHue mccnenoBaHusi MO MPOBEPKE THUIOTE3bI: JAJBbHOCTH MOJIETA
apuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIle BHICOTA
IycKa.

Pa3nes 2. IlepBoHavaibHbIE CBeIeHNSI O CTPOCHUH BellecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JIBikenre dacTul BemlecTBa. CBS3b CKOPOCTH JABUXKEHHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: ITPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTaimyeckux) Teil. B3anMOCBsSI3b MEXIy CBOMCTBaMHU BEIIECTB B PA3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOIO JBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaOmronenne  sBneHWil,  OOBACHAIOIIMXCS  MPUTSHKEHHEM — WIH

OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie padbomul u onvimel.

1. Ouenka JuameTpa aroMa METOAOM psiioB  (C  HCIOJIb30BAHHEM

dboTorpaduii).

2. OnbIThI 110 HAOJIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHUSL.

Pa3nen 3. /IBukeHue ¥ B3anMoAeliCTBHE TeJl.

Mexanuueckoe ABWXKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABWXKEHUHU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBneHne nHepuMM. 3aKOH HMHEPUUH. B3auMOAENCTBHE TeJl KAaK IPUYMHA
U3MEHEHHUS CKOPOCTH JIBIDKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
IInotHOCTH BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IUHULEC
00bEMa BeleCTBA.

Cwita Kak XxapakTepuCTHKa B3auMoAeucTBHs Tesl. Cwiia ynpyroctd M 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TshkecTy. CHita TsKecTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHoneicTBytomas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B MpUPOAE U TEXHUKE.

Jlemoncmpauuu.

Hab6nrogenne MexaHn4ecKoro JBUKEHHUS Tea.
N3mepenrie CKOpOCTH MPSAMOIUMHEHHOTO IBUKEHUSI.
Habmtoienue siBineHus HHepILuu.

CpaBHEHHE Macc IO B3aMOJEHCTBUIO TEL.
CroxeHune CUJl, HalTpaBJICHHBIX IO OJHOM MPSIMOA.

Jlabopamopnwie padbomut u onvimel.

1. OmnpeneneHne CKOPOCTU PaBHOMEPHOTO JABUKEHUSI (IIaprKa B KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUSI Opycka WIM IIapHKa Mo
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPOTO Tea.

4. OmnbIThI, NEMOHCTPUPYIOLIKME 3aBUCUMOCTH pacTskeHus (aedopmariviu)
NPYKUHBI OT TPUIIOKEHHOW CHIIBI.

5. ONbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, :KUKOCTEN U ra3os.

1
2
3
4. HabmroieHre n3BMEeHEeHHs] CKOPOCTH MPU B3aMMOJICHCTBUH TE.
5
6



Hanenue. CriocoObl yMEHBIICHUS U YBEIUYECHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, Temmneparyphl. llepenaua naBieHuUs
TBEPABIMU TEJaMU, XKUJIKOCTSIMU MU Ta3zaMu. 3akoH [lackans. IlHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHHUS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napaaokc. Coolraroniuecs: cocyasl. [ mapaBIndecKue MeXaHu3MBbl.

AtMocdepa 3emun u atrmocepHoe napieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHOM 00osouku 3emau. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoraBanue.

Jemoncmpauuu.
3aBUCUMOCTb JAaBJIEHUA ra3a OT TEMIIEPaTyphI.

[Iepenava naBneHUs KUIKOCTHIO U Ta30M.

Coobmiaromyecst CoCy/ibl.

['mapaBauyueckunt mpecc.

[IposiBrieHne necTBUS aTMOC(EPHOTO TABIICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00bEMA MOTPYKEHHOM YacTh

T€Ja U IMJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IJIaBaHUA TEJI: TUIABAHUE WJIU MOTPY>KEHHUE TET B 3aBUCUMOCTH
OT COOTHONIEHHSI TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnwie padbomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTPY>KEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmpenenieHME  BBITAIKUBAIOUIECH  CWJIbI, JCHCTBYIOIIEWM Ha  TEJoO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEN HA TEIO
B JKUJIKOCTH, OT MacCChl Tea.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
NEUCTBYIOIIE Ha TeJNO B JKUJAKOCTH, OT OO0BbEéMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa UM KOHCTPYUPOBAaHUE JIOAKU U
OIIPELICIICHUE €€ IPY30II0ABEMHOCTH.

Pa3zpnes 5. PaGoTra u MOIIIHOCTB. JHEPrusi.

Mexanudeckast padota. MOIIHOCTS.

[IpocTthie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
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paBHOBecHsl peluara. llpuMeHeHune mpaBuiia paBHOBECUS pblyara K OJIOKY.



«3onotoe npaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTtnyeckas W NOTEHUHAIbHAs DHEPIUS.
[IpeBparieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHUM Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.

3. H3amepenue KIIJI HaK1OHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpAHEHUS MEXaHUUECKON SHEPIUU.

8 KIIACC

Pa3zpneu 6. TenuioBbie siBJICHUS.

OCHOBHBIE ITIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BemiecTsa. Macca U pa3Mepbl aTOMOB M MOJIeKyJd. ONBITHI, NOATBEPKIAAIOLINE
OCHOBHBIE TI0JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHMe U KalWJUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHUe U CKaThe.

Temneparypa. CBA3p TemMmneparypsl €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHSI
yacTull. BHyTtpeHHsst sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DSHEpruu:
Terionepeaaya 151 COBEpLIEHUE paboTHI. Bunpr TEIUIONEPENAYMN:
TEIIONPOBOHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonuuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BeLIECTBa. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. [lnaBienune wu
OTBEPACBAHUE KPUCTAJUIMYECKMX BELIECTB. YJEJbHAas TEIUIOTA IUIaBJIEHUS.
[TapoobOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JABJICHUS.

BrnaxnHocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHUsL.

[Ipunuuner padotel TemnoBbix asurateneit KIIJ[ TemmoBoro asuraresns.
TennoBble IBUTaTENN U 3a1IUTa OKPYKAOLIEN CPENBI.

3aKOH COXpaHEHUS U MPEBPALIECHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaOmionenune 6poyHOBCKOTO ABHKEHUSL.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaOmronenue siBjeHnii CMauuBaHUs U KaTUJUISIPHBIX SIBIICHUM.
HaGmroieHne TemioBoro paciupeHust Tedl.

W3meHeHne NaBJIeHUS ra3a MpU W3MEHEHHH 00bhEMa M HarpeBaHUU WIIH
OXJIAXKJICHUH.

[IpaBuna u3sMepeHus: TeMIEpaTypsl.

Buae! Tenonepenaydu.

OxyaxIeHUe TIPHU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepilieHUH padOThl BHEIIHUMU CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Hab6mronenne KumneHusl.

HaoGmroieHre nocTossHCTBA TEMITEpaTyPhI MPH TIJIaBICHUH.
Mopenu TenIoBbIX ABUTATEIICH.

Jlabopamopnvie padbomoul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneIThl IO OOHAPYKEHUIO JEHUCTBUSA CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUSL.
OMnBITHI 1O BBIPAIIMBAaHHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WIIH caxapa.
OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH H
TBEPABIX TEII.

Onpenenenue AaBiIeHUs BO3AyXa B OAJJIOHE MIIPHULIA.

OnbITEI, NEMOHCTPUPYIOIIME 3aBUCHMOCTH JABJIECHHS BO3JyXa OT €ro
00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3sbl IMHEMHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPBHI.

HaGmonenne wW3MeHEHHMs BHYTPEHHEW OHEPruu Teja B pe3yJbTaTe
TEerIonepeaaur U paboThl BHEITHUX CHUJI.

HccnenoBanue sBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU U
ropsiueu BOJBI.

OnpeneneHne  KONMMYECTBA  TEIUIOTHI,  IOJYYEHHOIO  BOJOM  IIpH
TEMI000MEHE C HArPEThIM METATMYECKUM ITUITHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca UCIapeHus.

Ornpenenenue OTHOCUTENIBHOM BIAKHOCTH BO3/1yXa.

Ornpenenenue y1eaIbHON TEIUIOTHI IJIABJICHUS JIb/IA.

Pa3znes 7. JnekTpuyecKkne U MATHUTHBIE SIBJICHUSI.

OnexkTpuzaums Tenl. J[Ba pona dJIeKTpUUECKHX 3apsaiaoB. B3aummopeincreue
3apspkeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEXKIY TEIaMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTh anekTpuueckoro mnosd. [lpuHumn
CYTNEPIIO3HULINH JIEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECKUAM 3apsii.
Ctpoenue aroma. IIpoBOAHMKM W  JUAJIEKTPUKH. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCIIOBUSA CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
NcTtouHuKku MOCTOSSHHOrO TOKA. JIeMCTBUS JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckass unenb. Cuwia  Toka.  DJEKTPUUECKOE  HANPSHKCHUE.
ComnpoTuBlieHHE MPOBOJIHUKA. YJIETbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nenu. [locnegoBarenbHOe W mapajuieibHOE — COCJIMHEHUE
MIPOBOJHUKOB.

PaGota u MONIIHOCTH JJIeKTpUuYeCKOro ToKa. 3akoH JIxoyns—JleHna.
DNEeKTpUYECKUEe IENu U MOTPEOUTENN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE  MarHuThl.  B3aumoaeWCTBHE  IMOCTOSHHBIX  MAarHWTOB.
MarnutHoe none. MarHuTHoe 1ose 3eMIIM U €ro 3Ha4€HUe AJI )KU3HU Ha 3eMJI€.
OnbiT  Opcrena. MaruuTHoe mMoJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMCTBHE MAarHUTHOTO TOJIsl HAa MPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSSHHOTO TOKa. M CMoJib30BaHWE 3IEKTPOJABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpauuu.

DJIeKTpU3aLUS TEL.

JIBa posa 3EKTPUUECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3APSIKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE HIICKTPOCKOIIA.

DIIEKTPOCTATUYECKASI UHTYKIIHSL.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI/IOB.

[1poBOAHUKH U TUDJIEKTPUKH.

MoaenupoBanue CHUIOBBIX JUHHUM SJIEKTPUUECKOTO TOJIS.

HcTouyHrKHN TOCTOSITHHOTO TOKA.

JlelicTBHS JIEKTPUIECKOTO TOKA.

L X N U kA W
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. DNEKTPUYECKUIN TOK B JKMJIKOCTH.

. I'a30BbIi1 paspsia.

. I3mepenune cuiibl TOKa aMIIepMETPOM.

. I3MepeHne 37eKTpuYecKOro HanpsKEHUsST BOJIbTMETPOM.
. Peocrar n Marazu cOnpOTHBIICHUM.

T ==Y
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. BzaumoencTsue mocToOSHHLIX MAarHUTOB.
. MonenrpoBaHue HEBO3MOXKHOCTH Pa3AeICHUs MOJIKOCOB MarHuTa.

[
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MArHUTOB.

OnbIT OpcTeaa.

MarauTHoe 1oJjie TOKa. DJIEKTPOMAarHur.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

DNEKTPOJIBUTaTEIb TOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS AIEKTPOMArHUTHOM UHAYKIUY.

OmnbiThl Dapajes.

3aBUCUMOCTh HAMPABJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHKHOBEHUS.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimel.

1.

o v s~ W

10.
11.

12.

13.

14.

15.

16.

OneIThl 1O HAOMIOACHUIO JJIGKTPU3ALMUA Tl MHAYKIHEH W TpH
CONIPUKOCHOBEHUHU.

HccnenoBanue NEUCTBUSL JJIEKTPUYECKOTO TMOJSA Ha IPOBOJHUKU U
JTVBJIEKTPUKHU.

COopka u rpoBepka pabOThI AIEKTPUUECKON 11X MTOCTOSHHOTO TOKa.
N3Mepenue u peryimpoBaHAE CUIIbI TOKA.

N3mepenue u peryimpoBaHUE HAPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, WAYILIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COINPOTHUBJICHUA MPOBOJAHUKA OT €ro JIMHBI, IUIOIIAIA MONEPEYHOTO
CEUCHUS U MaTepuana.

[IpoBepka mnpaBwia CIHOXKEHHUS HAINPSKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Js CUJIbI TOKA MPHU MAPAIUICTBHOM COCIMHEHUU
pPE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UCTOP.
OnpeneneHrne MOIIHOCTH  JJIGKTPHUUECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/[ narpeBarernsi.

HccnenoBanre MarHuTHOTO B3aUMOIEHMCTBUS IOCTOSIHHBIX MAarHUTOB.
N3ydyenne MarHMTHOrO MOJsI  TOCTOSIHHBIX ~ MAarHUTOB MPU  MX
00bEIMHEHUU U Pa3JIeJICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH CHJIBl  B3aWMOJCHCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAaIpaBJICHUs TOKa B
KaTyLIKE.

18. MI3y4yeHue 1elcTBUS MarHUTHOTO I10JIs1 HA POBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydyeHrue paboThl 3IEKTPOABUTATENSL.

20. I3mepenne KII/I a5ekTpoaBUTaTenbHOM YCTAHOBKH.

21. OnOBITBI O HCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
HCCIICIOBAHNE W3MEHECHMM 3HAQYEHUS W HAIPaBJICHWS HHIYKIMOHHOTO

TOKa.
9 KVIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBwkeHME. MarepruanpHas Touka. (Cucrema oOTcyéra.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBHKEHHsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe NpsMonauHENHOE NBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoJiMHENHOe JBUKeHue. (CBOOOJIHOE
nageHue. OnsIThl ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYyx)HOCTH. Ilepron m yactora oOpamieHwus.
JIuHenHas u yrioBas cKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsriit 3ak0H HeroToHa. Bropoit 3akoH Hetotona. Tperunii 3akoH HproToHa.
[IprHIMT CyIEpIIO3UIIUN CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHMUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTrO
nagenus. JlBmwxenune ruiaHetr BOKpyr Comuma. IlepBasg xocMuueckass CKOPOCTB.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCOMIOTHO TBEpPHOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauleHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne nvnyinbca. UMmynbe cHitbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanudeckass paboTa W MOITHOCTh. PaboTa CWI TSKECTH, YIPYTOCTH,
TpeHus. CBsA3b S3HEpruu u padbotsl. [loTeHnanbpHast FHEPrusl Tena, MOAHATOrO Hajl
MMOBEPXHOCTHIO 3eMJIM. [loTeHIIMaIbHAsA SHEPTUS CKATOU NIPYKUHBI. KnuHetnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPTHH.

Jemoncmpauuu.

1. HabGmrogeHne MexaHMYeCKOro JIBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHEHHME NyTel M TPACKTOPUM ABUKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

M3MmepeHne CKOpOCTH U yCKOPEHHMSI PSMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JIBHYKEHUS.

Habiroienue 1BHKEHUS Tella 0 OKPYKHOCTH.

Habnronenne MeXaHM4eCKUX SBJIICHUI, TPOUCXOISIINX B CUCTEME OTCUETA
«Temexka» 1npu e€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl T€JNa W JIEHUCTBYIOIIEH Ha HEro
CHJIBI.

HabiroieHue paBeHCTBA CUII IPY B3aUMOAECUCTBHUH TeIL.

N3meHeHnne Beca Tena Npu YCKOPEHHOM JIBUKECHUH.

Ilepenaya umirysnbca Ipy B3aUMOACHCTBAM TEJL.

[IpeoOpa3zoBaHus SHEPTUU TPU B3aUMOACHCTBUY TEI.

CoxpaHeHre UMITyJIbCa ITPU HEYNPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue UMITyJIbCa pU aOCONIOTHO YIIPYTOM B3aUMOAECHCTBUM.
HabGnroneHnne peakTUBHOTO JIBHKEHUS.

CoxpaHeHHre MEXaHUYECKOM SHEPruu Mpu CBOOOIHOM IMaJCHUN.
CoxpaHeHHE MEXaHUYECKOM SHEPTUU IIPU JBUKEHUH Tena M0 IeUCTBUEM
PYKUHBI.

Jlabopamopnvie padbomot u onvimel.

1.

KoHcTpynpoBanue TpakTa i pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
TBYDKEHUS MAPUKA WA TEIICHKKH.

OmnpenencHue CpeaHE CKOPOCTH CKOJIBKECHHS OpyckKa WM JABMIKCHHS
IIapyrKa 1Mo HaKJIOHHOM IIOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PABHOYCKOPEHHOM JBWKEHUU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPECHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHMH 0€3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnemoBanne 3aBUCHMOCTH  CHJIBI  TPEHUS CKOJBKEGHHS OT  CHIIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Omnpenenenne kKodhGUITMEHTA TPEHUS CKOJILKEHUS.

Omnpenenenune XECTKOCTH MPY>KUHBI.

Omnpenencaue pabOTHl CHIBI TPEHUS NMPHU PAaBHOMEPHOM JBIKCHHUHU Teia
10 TOPU30HTAITBHON TTOBEPXHOCTH.



10. OnpesiesieHde  pabOThl  CUJIBI  YIIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMYKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKoHa COXpaHEHUs SHEPIUH.

Pa3znen 9. MexannuecKune KoJie0aHUA M BOJIHBIL.

Koneb6arenbHoe nukenrne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUM: MEPUOI,
4acToTa, aMIUINTyAa. MateMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUU MPU K0JIeOATETHHOM JIBIXKCHHH.

3aryxatomue — koneOaHus.  BwiHyxkneHnole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWuYecKux BOJIH. [IpojosibHble U
NONEpEeYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHECHUSI.
MexaHu4ecKue BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHOpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmionenue koneOaHuil Ted MOJ EUCTBUEM CUJIbI TSDKECTU U CHJIBI
YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabGnrogenue BbIHYKICHHBIX KOJIEOAHUN U pE30HaHCa.
PacnipocTpaHeHue npo10JIbHBIX U MONEPEYHBIX BOJH (HA MOZEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAaHC.
Jlabopamopnwie padbomul u onvimel.
1. OmpeneneHve YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MasITHUKA.

2. OmpezeneHne 4aCTOThI U EPUOIA KOJICOAHUI NPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJIeOaHUM MOIBEIIIECHHOTO K HUTH

rpy3a OT AJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJIEOAaHUHN PYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTHU Mepuoja KojeOaHuil rpy3a, MOJBEHIEHHOTO K
HUTH, OT MaccChl rpysa.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCHUMOCTb  TNepHoJia  KoJjeOaHui
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOTO Ma/ICHUs.

Pa3znes 10. DiieKTpOMArHMTHOE T0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.
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DneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBA
CBETA.

Jlemoncmpayuu.

1. CBoHCTBa 3IEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomoul u onvimel.

1. N3ydeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

Tenedona.

Pa3znes 11. CBeTOBBIE SIBJICHMUS.

JlyueBas  momenp  cBera.  Mcrounukm ~— cBera.  [IpssMonuHErHOE
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus1 cBera. llomHoe BHyTpeHHee
OTpakeHHE cBeTa. lcmonap30BaHME TIOJHOTO BHYTPEHHEIO0 OTPaXKECHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucrema (oToamnmapara,
MUKpOCKOINa M Tejeckona. ['ma3 kak omnrTuueckas cucTteMa. bInM3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. OmnbiTel Hblotona. CnokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMoNMHEHOE pacIpPOCTPAaHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomiienue ceera.

OnTuuecknii CBETOBOI.

Xop mydeii B cCOOMpAroIei TuH3e.

XoJ Tydel B pacCEenBaroIIeH JIUH3E.

[TonyueHnne n300pa>keHUI C MOMOIIBIO JIMH3.

[Tpuniun neiictBus Goroamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mopensb riasza.

11. Paznoxenue 06e10ro cBeTa B CIIEKTP.

12. [Tonydenue 6e510ro cBeTa MPH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnvie pabomot u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH yrja OTpPa)X€HUsI CBETOBOTO Jiyda OT yrja
najcHusI.

2. M3ydeHue xapakTepUCTUK U300paKeHUs ITpeaMeTa B IIIOCKOM 3epKaJie.
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3. HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH yTIJia NPCJIOMIICHUS CBCTOBOTO Jiyda OT yIJia
MaJCHUA Ha I'PpaHUIIC «BO3JYyX—CTCKIIO».



4. Ilonydenue n300paxeHUii C MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS U ONTHYECKOMN CHITBI COOMparomieit
JIVH3BI.

6. OIBITHI 1O PA3T0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. ONBITHI MO BOCHPHUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE IBJICHUS.

Omneitel Pesepdopna u nanerapHas mojaenb aroma. Mogens aroma bopa.
Hcnyckanne u nornonieHne ceeta atoMmoM. KBaHTsl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHUEe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. W3otomsl. PaamoakTuBHBIE
npeBpauieHud. [leproa nomypacmajia aTOMHBIX SIAEDP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsIAOBOTO MU MAacCCOBOIO YHUCEIL.
DOHeprusi CBsA3M aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuum cuHTE3a U
nenenusd saep. crounuku sneprun CoHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBUS pagUOAKTUBHBIX HW3JIYyYEHUH HA >KUBBIC
OpPraHU3MBl.

Jlemoncmpauuu.

1. CHeKTpbl U3TYyYCHUS U MOTJIOMICHHUS.

2. CnekTpsl pa3IMYHBIX ra30B.

3. ComekTp BoAopo/a.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIONTUX H3ITYICHUIA.

6. Peructpanus uzinydeHus NpUPOAHBIX MUHEPATIOB U TIPOYKTOB.

Jlabopamopnwie padbomut u onvimel.

1. HaOGmroneHue CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPIUU YACTHUIIBI 10 TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. W3mepenue paanoakTUuBHOTO (oHA.

IToBTOPHUTEIBbHO-0000 AU MOAYJIb.

[ToBTOpHUTENHEHO-0000IAIOIINI MOAYJIb MPEIHA3HAYEH ISl CHUCTeMaTU3aIuu
U 0000ImIeHHs  MPEIMETHOTO  COACPKaHUS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAK¥KE JJIs TIOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uKe 1 00ydaromumxcs,
BBIOpABIINX ATOT YUEOHBIN MpEaMET.

[Ipyu n3ydyeHUn NTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pE3yJAbTaTOB  OOydeHwus, (GopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHHWE HAYYHBIX METOJOB MCCIEIOBAHUSA



SABJICHUM TPUPOAbl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MYECKue
SABJIECHUSA, TPUMEHSS TMOJYYEHHbIE 3HAHWS, peElaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia Pean3yeTcs
3a Ccu€T TOro, 4TOo OOydYarollMecsl BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
peIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAyYHO OOBACHSTH
du3ndecKue SBICHUS B OKPYKAOIIECH MPUPOJIE U TIOBCETHEBHOM JKU3HU;

MCIIOJIh30BaTh HAYYHBIC METOBI HCCICIOBAHUS (PU3HUCCKUX SBICHUN, B TOM
YuCJe ISl IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOIB30BaHNS PA3JIMYHbIX HCTOYHUKOB
SHEPTrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
SHEPIUMU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O

POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUS HAIMPABIICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTAaTOB.

B pesynbrare uzydenus Gpu3MKu Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHus

y oOyuatomierocsi 0yayT cOpMUpPOBaHbI CIEAYIOIUE JTUUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpMOTHYECKOr0 BOCIINTAHMS

- IPOSIBJICHUE UHTEPECA K UICTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYeCcKOil HayKH;

- IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa’AaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS S

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJIEHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHHUI
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIMTAHMSI:

- BOCHPUSTHE ICTETUUECKUX KayecTB (PU3NYECKOM HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHMA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBI;

- pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATENIbCKON
NESATEIIbHOCTH;

S5) ¢opmupoBaHusT  KYJbBTYPbl 3A0POBbS U  3MOLUMOHAJIBHOIO
0J1aronoJry4yusi:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYAOBaHHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(OpMHUpPOBAHHOCTh HaBBIKA peQieKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeaoBeKa;

6) Tpy10BOT0 BOCIIUTAHMS:

- AaKTMBHOE y4yacTH€ B pEUICHUU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3allM, ToOpoja, Kpasi) TEXHOJOTUYECKOH U



COLIMAJbHOM HANpaBJIE€HHOCTH, TPEOYIOIUX B TOM YHUCIE U (PU3MUECKHUX
3HAHUM;

* - HHTEpEeC K MPaKTUYECKOMY M3yUYEHUIO PO eCcCcHil, CBSI3aHHBIX C (PU3HUKOMH;

« 7) 3K0J10TMYeCKOr0 BOCIIUTAHMA:

* - OpUEHTalUs Ha NpPUMEHEHHE (PU3MYECKUX 3HAHUU I peleHUs 3a7ad B
o0nacTh OKpY’KaroLEH Cpeapl, IMJIAHUPOBAHUS IIOCTYIKOB U OLEHKU HX
BO3MO>KHBIX [TOCJIEICTBUM JUIsl OKPY>KAIOLIEH Cpebl;

+ - OCO3HAHME TNO0ATHHOTO XapakTepa IKOJOTUYECKUX MpOoOJieM M MyTel uX

penieHus;

- 8) apanTanmuM K M3MEHSIOIIMMCS YCJIOBHSIM COIMAJIBHOM M NPUPOIHOM
cpeabl:

s - TOTpPeOHOCTh BO B3aUMOJCHUCTBUU MPU BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYrux;

e - TIOBBIIICGHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 MPAKTHYECKYIO
JICSITEIIbHOCTD;

« - NOTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUI, B TOM YHCIIEe (POPMYINPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

« - OCO3HaHME AEPUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B o0nacTu
bu3uKy;

« - IUIAHUPOBAHUE CBOETO pa3BUTHUS B MPUOOPETEHHWU HOBBIX (PUINUECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JEWCTBUM C YYETOM BIIMSHHS HA OKPYXAIOIIYK Cpeny,
BO3MOYKHBIX INI00ATbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOeHUs HporpaMmbl MO (PU3MKE HAa ypPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHB MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TI03HABATEIILHBIC YHUBEPCAIBHBIC YIeOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JCHCTBHS,  PETYISTHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTeabHBbIC YHHBEPCAIbHBIEC YUeOHbIE NeiCTBUA

Ba3oBble Jiornyeckue 1eiicTBHA:
« BBUIBISITh W XapaKTEPHW30BaTh CYIIECTBEHHBIE TMPHU3HAKA OOBEKTOB
(ssBEHUN);



yCTaHaBIIMBATh CYIIECTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH MTPUUMHHO-CJICACTBEHHBIC CBSA3M MPH U3YYCHUH (U3NYECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIH30BAHUEM JI€AYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKJIIOUCHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEIINYWH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4yeOHOM (usmueckoi
3amayn (CpaBHEHHWE HECKOJBKUX BapHAHTOB PEIICHHS, BBIOOp HamOomee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareibCcKkue AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI NHCTPYMEHT MTO3HAHUS,
POBOJUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
Gu3HUeCcKUil AKCIEPUMEHT, HEOONbIIOE UCCISA0OBAHUE (PU3UYECKOTO
SIBJICHUS;

OIIECHMBAaTh HA NPUMEHUMOCTh M JOCTOBEPHOCTh HUH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCJICIOBAHUS WU DKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI MO pe3yJibTaTaM
POBEIEHHOTO HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JalIbHEWIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, & TAKKE BBIJIBUTAaTh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pab6ora ¢ undgopmanueii:

MPUMEHSTh Pa3JIMYHbIE METOJbl, HHCTPYMEHTBI U 3alIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM TMPEIOKEHHON yuyeOHOM
dbu3uyecKoi 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYIO (OpMy MpeICcTaBICHUs
uHbopMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJadl  HECIOKHBIMU
CXeMamu, IuarpaMmmamMu, HTHOU rpaukod U MX KOMOMHALUSMH.

KomMMyHuKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIE NeHCTBHSA:

B XOJ€ OOCYXIEHHUs y4eOHOro Marepuaya, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE HA pEUICHUE 3aJaud W TMOIACpPKaHHE
Oaro>keyIaTeIbHOCTH OOIIEHHUS;

COTIOCTABNIATh CBOU CYXICHUS C CYXIACHUSIMH JPYTHMX YYaCTHHUKOB
auanora, OOHapy>KUBaTh pa3INune U CXOACTBO MO3UIIMIA;



BBIPAKAaTh CBOIO TOUKY 3PEHMS B YCTHBIX U TMCbMEHHBIX TEKCTAX;
MyOIMYHO TPEICTABIATH PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTO OMbITa
(3KCnIEeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM |
UHAMBUIYAJIbHON paOOThl MpU PEIIEHUU KOHKPETHOW (QU3ndYecKon
poOJIEMBI;

OPUHUMATh 1IEJIM COBMECTHOW NIE€ATEIbHOCTH, OpPraHU30BbIBATH JEUCTBUSA
no e€ JOCTH)KCHHIO: pPacHpelessaTh pPOJau, OOCYXIaTh MpOLEcChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOTHI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHUPYS CBOM JEWUCTBUS C JPYyTUMH
YICHAMH KOMaHbL;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranmsamnus:

BBISIBJIATh NIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyallUsX, TPEOYIOIIMX
JUIS perieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUMN
(MHOUMBUYyaJbHOE, TPUHSATHE pPEIIEHUS B TpyMIe, NPUHATHE PEIICHUN
TpYHION);

CaMOCTOATENBHO COCTABIISTH AITOPUTM PelieHUs GU3NUECKON 3a1auul WU
IUTAHAa HUCCIEAOBAHUSA C YYETOM HMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUN;
JIeaTh BIOOpP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHbIN HHTEJLJIEKT:

JlaBaTh aICKBATHYIO OLICHKY CUTYyallUH U MpeaiaraTh IjiaH €€ U3MCHEHUS,
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHIXKEHHsS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(Gu3MUEeCKOro HMCCIEAOBAHMS WM  [POEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpa WU JAUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
IpU3HaBaTh CBOE MPABO HA OIIMOKY NPU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPXKIAECHUIX HA HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO IPYyroro.



IHPEAMETHBIE PE3YJIBTATDHI

K xon1y oOydenust B 7 Kjiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIONIb30BAaTh  TMOHATHS:  (QU3MYECKHE U XUMHUYECKHE  SIBJICHHUS,
HaOII0ICHUE, SKCHEPUMEHT, MOJEIb, THUIIOTE3d, €AUHULBI (PUINUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBHWXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAs
cuna, aedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOONIAIOIINECS COCYBL;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBUKEHHUE YaCTHUI] BEILIECTBA,
PaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBIKEHUE, HHEpLUs,
B3aMMOJCHCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Nepenada AaBieHUS TBEPABIMH TeENaMHU, KUAKOCTIMU U
razaMy, aTtMocepHoe JaBiCHHE, IUIAaBaHME TeJl, IPEeBpPALICHUS
MEXaHUYECKOW HHEPryr) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX SIBIICHUH B
OKpYXalollleM MHpEe, B TOM uHcle (U3MUYECKUE SBICHUS B MPUPOJE:
OpUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KHUBOW M HEXKUBOU
OPUPOAE, NEUCTBUE CHUJIBI TPEHUS B IPUPOAE W TEXHUKE, BIHSIHHUE
aTMOC(EpHOro JABJICHUS Ha KUBOM OpraHU3M, IUIABaHHE PbIO, pblYaru B
TEeJIe YeJI0OBEKa, MPU ITOM MEPEBOAMUTH MPAKTUUYECKYIO 33a/1ayy B y4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OTNUCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3UUYECKUE SBICHUS, UCIIONb3YS
¢usnyeckue BeIMUYMHBI (Macca, 0OBEM, IUIOTHOCTh BELIECTBA, BpPEM,
nyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSKECTH, BEC
Tela, CWJa TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4YecKas paboTa, MOIIMHOCTh, TJICUO CHUJIBI,
MOMEHT CHJbl, KO3(DPHUIMEHT TMOJIE3HOTO JACWCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTEHIMaldbHAs SHEPrusi), MPU OMUCAHWU MPABUIBHO
TPaKkTOBaTh  (PUBMYECKUN  CMBICH  HMCHOJIb3yeMbIX  BEIIMYUH, HUX
0003HaueHUsA W eAUHMIBI (U3MYECKUX BEIWYUH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO0 BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TparKK NU3YUCHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS M IPOLECCHI,
UCIOJIb3YsI TIpaBuia CIOXKEHUs Cu (BAOJb OAHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumea, MpaBUJIO0 paBHOBecHs phiuara (0J10Ka),



«30JI0TO€ TMpPaBUJIO» MEXAHMKH, 3aKOH COXpaHEHUS MEXaHHYeCKOu
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aMKCBIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAKTHKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3aJadyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B ()OPMYJIbI U HPOBOAMUTH Pacu€Thl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI1 PELICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIU
($u3NYECKUX METOOB, B OIMCAHUH UCCIIEI0OBAHUS BBIICISATH IPOBEPSEMOE
npeanojoxkenue  (rumoresy),  pa3nuyaTb W UHTEPHPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SBICHUM WU
bu3nUecKux CBOMCTB TeJ: dbopmynrpoBaTh MIPOBEPSIEMbIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pyJ0BaHUS,
3aMMCBIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIIEpPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEIMYUHBI OT
IpPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBHCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErocs Tela OT BPEMEHW JBHIKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOLIAAN COMPUKOCHOBEHHUSI TEJl, CUJIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMaA
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIENOBaHUA, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



IPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEeHHs (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs  CWIa, JICHCTBYyIOIIas  Ha
HOTPYKEHHOE B KHUJAKOCTh TEJO, KOI()(PUIMEHT MONEe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUUHHBI;

COOJIIOAaTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHUUIBI JCHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbL, OapoMerp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJI0CKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
MNOJIIUITHAKY, yCTPOWCTBO BOAOIMPOBOAA, THUIAPABIMYECKUI Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MUYECKUX SIBICHHI M HEOOXOIUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWWA B TMOBCETHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHUS B OKpPY KaloIlEeH Cpeie;

OCYILECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM WM MOXET OBITH
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYEecKoro coiepKaHHs, CIPAaBOYHBIE MaTepUabI,
pecypcsl cetu MHTEpHET, BIajeTh npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUK U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB WH(pOpPMAIUU (HU3HUECKOTO COICPIKAaHUS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKhe COOOMIEHUS O pe3ysbTaTax MPOEKTOB
WK y4eOHBIX HCCIEAOBAaHUN, MPU 3TOM TPAMOTHO HCIIOJIb30BAThH



U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpeneniaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3aJadaMH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBHUil, aJEKBATHO OLICHUBATH
COOCTBEHHBbIM  BKJIaJl B  JIEITEIbHOCTh  TPYMIbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y oOyueHus B 8 kJiacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKUE U
amop(dHbIe TeNa, HACBHIIEHHBIM ¥ HEHACBIIEHHBIM mMap, BIAXHOCTD
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsiji, SJIEKTPUUECKOE M0JIe, TPOBOAHUKH
U JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE U CKaTHe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, WUCIApEHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTAIM3amusl (OTBEpJ/ieBaHUE), KUIICHHUE,
TerJionepeaaya (TeTIONPOBOHOCT, KOHBEKIUS, W3JIY4YEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICHCTBUE 3apsioB, JEHCTBUS 3IIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsi Ha TMPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAST MHIYKIIUS)
M0 OINHCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpYXalollleM MHpEe, B TOM 4YHCIe (DU3UYECKHE SBJICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHWE W KaNWULSIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTaJUIbl B mpupoje, uziaydenue ColiHIIAa, 3aMep3aHUe BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUICCKUE
SBJICHHSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd MOaOCOB, POJIb MAarHUTHOTO TOJIS JJisS KW3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TTPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/7a4y B
y4eOHYI0, BBIJCIATH CYIIECCTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3UUECKUX
SIBIICHUU;

OMKCHIBATh U3yUYCHHBIE CBOMCTBA TE M (PU3UUYECKUE SIBJICHUS, UCTIOIB3YS
dbu3uYecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPTUsI, KOJTUYECTBO
TEIJIOThI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YyACIbHAs TeEIUioTa
MJIaBJICHUS, yJelTbHAs TEIUIoTa NapooOpa3oBaHUs, yHeldbHAas TEIIoTa
CropaHusi TOIUIMBA, KOY(PQUIMEHT TIOJE3HOTO JCHCTBUS TETUIOBOM



MalIuHbl, OTHOCUTENIbHASI BIAXXHOCTb BO3AYyXa, JJICKTPUUYECKUM 3apsf,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHBIICHHE ITPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
IEKTPUYECKOr0 TOKAa), NpPH ONHCAHWM NPABUIBHO  TPAKTOBATh
(bu3MYECKUN CMBICI HCIIOJIb3YEMbIX BEIWYMH, 0003HAUCHUS U €IUHUIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(uU3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma a1 ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAJKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCcKux
IaroB C¢ omnopol Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MUECKUX SIBICHUIA,
(du3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJB3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIU3a
YCIIOBUSI 3a/ladyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIbI,
HEoOXOoJuMble il €€ pelleHus, NPOBOAMTH pacu€Thl M CpPaBHUBATH
NOJy4Y€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPU OMOLIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEOBAHUSA, BBIICIATH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTH MOPsIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

NPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUW WM
(bu3MYEeCKUX CBOMCTB TeJ (KanUJUIAPHBIE SIBICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl NpPU MU3JIYYEHHH OT LBETa M3JIydarolleld (MOrJIonaruiei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhl KUIKOCTH H
iomWaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel U B3aUMOJEWUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€WCTBUS
MarHUTHOrO MOJS Ha MPOBOJHUK C TOKOM, CBOWMCTBAa 3JEKTPOMArHMTA,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMYJIMpOBAThH
IPOBEPsIEMbIE NPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C HCIOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BETHMUUHBI OT
IpPYyroi C  HUCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUU  (3aBUCHMOCTH
COIPOTUBJIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOU[AJW MOMNEPEYHOIO
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOIO  COSAUMHEHHH
IPOBOJHUKOB): IUJJAHUPOBATH HCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITNIOJIHATh WM3MEPEHUSs, Cienysl MPEAoKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOMMIl U TIpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOJHHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh H3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUU, H
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH NP paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS U3YYEHHBIX HOpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmNHUcaHusA (B TOM YHUCIE:
CUCTEMa OTOIUICHHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK JIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHbIE
npuOOpBkl, HarpeBaTeIbHbIE AMEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUIECKHE
NPENOXPAHUTEIH, HIEKTPOMATHUT, HIEKTPOJBUTaTENb NOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH W HEOOXOIUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U HM3MEpPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBbIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMTPOMETP, JBUraTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MH(POPMALMIO O  IpPUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU JJ1 oOecriedeHus: 0e30MacHOCTU TP OOpallleHHH ¢ Mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY’KAIOILIEH CpEE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIIEIATH MH(GOpMAIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHNN YYE€OHBIX 3aJJaHUN HAyYHO-TOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPABOUYHbIE MaTepUalbl,
pecypcesbl cetu MHTEpHET, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o0miass MHGOPMALMI0O M3 HECKOJIBKUX HCTOYHHKOB (HHU3HUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATH PE3YJIbTaThl
MPOEKTHOM WJIM WCCIIENOBATENIbCKON NEATEIBHOCTH, MPU STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBI TOHATUIHBIA anmapar Kypca (QU3MKW,
COIIPOBOXAATH BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TpYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICUTh 32 BBHIMOJHEHUEM IUTaHA JCHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHUBATh COOCTBEHHBIN BKJIAaa B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koniy oOyuenusi B 9 ki1acce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

WCTIONB30BaTh TOHATHUSA: CHUCTeMa OTcYéTa, MaTepualibHasi ToYKa,
TPAeKTOPHsI, OTHOCUTEITLHOCTh MEXaHWYECKOTO JBWKEHUS, Medopmarius
(ympyrasi, mjiacTuueckas), TPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus 1
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTH,
CIEKTPBI UCITYCKAHUS W TIOTJIONICHUS, anbda, 0eTa- U raMma-u3IydeHus,
U30TOIIbI, SiFICPHAst SHEPTeTHKA;

paziuuath SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJUHEHHOE
JNBU)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHUE, CBOOOIHOE
MaJIeHUe TeJl, PABHOMEPHOE JBUKEHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKECHHE
3ByKa, NPSMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOTO CBETa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEIYATOro CIIEKTpa
U3JyYEHUS) IO OIMCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacro3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (U3MUECKHX SABICHUN B
OKpy’XawllleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTJIMBBI, ABIKEHUE IIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeET,
ONTUYECKHUE SIBJICHUS B MPUPOJAE, OUOJOTMYECKOE NEUCTBHE BUAUMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOAKTHUBHOE HU3IyUCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a/lady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3UYECKUE SBICHUS, UCIIONIb3YS
(du3nueckue BeNWYUHBI (CpelHsAs W MIHOBEHHas CKOPOCTb Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CUa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, WMILYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUAlbHas JHEPrus Tena,
MNOJHSTOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEprusi, IMOoJHAsg MEXaHW4YecKash >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeJIb NPEIIOMIIEHUS CPEAbI), IPU ONMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U €IUHUIBl (PU3MUECKUX BEIUYUH, HAXOJIUTHb (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C APYTUMH BEIUYHMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, MPUHIMI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPaHEHHs UMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEI



OpU SJAEPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYH (OPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIISTH
IPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 U3YyYEHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud (OMUparolMecss Ha cucremy wu3 2-3
yYpaBHEHHUI), UCTIONB3Yys 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIONINE (pU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBUS 3aJauyd 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (Hu3mdeckon
BEIMYMHBI;

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHME HCCIEIOBaHUs, BbLICIATH
IpOBEPSIEMOE TPEIINONIOKEHNE, OICHUBATh MPABIIBHOCTh IOPSAIKA
NPOBEJCHUS  HWCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SBICHUM WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KOJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, U3yYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATh XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

POBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OmMpeernsis
CpellHee 3HaYeHUe u3MepseMoil BeIMYMUHbI ((POKYCHOE pPacCTOSHHE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp cmocoda MU3MepeHus
(M3MepUTENHHOTO PUOOpA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadallbHOM CKOpPOCTH, Tepruona
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaXeHHsI CBETa OT yrja MaJeHUs U yria MpeJIOMIICHUs OT yria



najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJYYEHHOH  3aBUCUMOCTH
¢uznyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJAUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYUH (CpEaHSI
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBXKEHMs, MeXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWW MaTeMaTUYecKOro W TMPYKMHHOTO MAasTHUKOB,
onTUYECKas Ccuia coOuparonieil JMH3bI, PAAUOAKTUBHBIN  (HOH):
IUIAHUPOBAaTh U3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITNOJHATh U3MEPEHUS, CIENysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIH3UPOBATH MOYUYCHHBIE PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1abOPaTOPHBIM
o0opyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, Jyd4, TOHKas JIMH3a, IUIAHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS U3YYEHHbIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHUCaHUA (B TOM YHCIE:
CIHIOMETP, MATYUKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToanmnapar, ONTHUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HaHUSA O
CBOMCTBaX (PU3UYECKUX SBICHUH MW  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI M CXEMATHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOLIECCOB
OpU pPELICHUH Y4eOHO-NMPAKTUUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3epKajie M cOOMparoLIei JIMH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHGOpPMAIMIO O  MOpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3NYECKUX 3HAHWW B TOBCETHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIlieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS W COONIOACHUSA
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOUCK HMHPOpMAIMK  (PU3UYECKOTO  COJACpKAHUS B
HuTepHere, caMoCTOATEIHHO (YOPMYITHPYsI OMCKOBBIN 3apoC, HAXOAUTh



NyTH OMNpPEAENICHUs TOCTOBEPHOCTH MOJYyYeHHON MH(OpMAIMU HAa OCHOBE
MMEIOIIMXCS 3HAHUN U JOTOJHUTENIbHBIX UCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAy4YHO-IOMYJIIPHYIO
JUTEepaTypy (PHU3MYECKOro COAEpXaHHs, CIPABOYHBIE MaTepUabl,
pecypchl ceti MHTEpHEeT, BageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COAepKaHUs,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHOW HIIM UCCIEA0BATEIbCKOM
NEATEIbBHOCTH, TIPU 3TOM TIPaMOTHO  HCIOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM amnmaparT W3y4aeMoro paszjena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanueil ¢ yd4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DiIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U Komrpossibie | TIpaxraveckue (uudposbie)
n/n  TeM NPpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3zpnen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAI0LIEro MUpa
bubmnoreka [IOK
1.1 ®dusnka - HayKa 0 IpUpoJie 2
yKa O TpHpon https://m.edsoo.ru/7416194
1.2 DuU3nyeCcKue BEITUUNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAy4HBIN METOJ 5 1 bubnuoreka LIOK
) [MO3HAHUI https://m.edsoo.ru/7f416194
Hroro no pasaeny 6
Pa3nes 2. [lepBoHaya/ibHbIe CBeleHUS 0 CTPOCHMH BellleCcTBa
bu6mmoreka [JOK
2.1 CrpoeHue BeliecTBa 1
P t https://m.edsoo.ru/7f416194
) JIBU>KEeHUE U B3aMMO/IENCTBUE 5 1 bu6mmoreka [IOK
' YaCTHI] BEMIECTBA https://m.edsoo.ru/7f416194
3 ArperaTHble COCTOSTHUS ) bubnuoreka LIOK
) BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. JIBuskeHue M B3auMo/aeicTBUE Tej

3.1

Mexanuueckoe IBUKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194




bubnuorexa [IOK

2 u 4 1
3 HEPIITL, MAced, THIOTHOCT: https:/m.edsoo.ru/7f416194
bubnuorexa [IOK
. .B 14 2
33 | Cuma. Buaget cun https:/m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. JlaBienne TBEPABIX TeJl, ;KHAKOCTEN U ra30B
apienue. [lepemaua
A R ped bubmuoreka [IOK
4.1 JIaBJICHUS TBEPIBIMU TEIaMH, 3
https://m.edsoo.ru/7f416194
JKUJIKOCTSIMH M Ta3aMH
bubmuoreka [IOK
4.2 5
Jlaprerie KAKOCTH https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EepHOE JaBlIeHUE https://m.edsoo.ru/7f416194
44 JleficTBUE )XKMAKOCTU U ra3a Ha 7 3 bubmmoreka [IOK
' MIOIPY>KEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGoTa m MOIIHOCTB. JHeprus
but6moreka [IOK
1 P 1
> 800Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
52 IIpocTeie MEXaHN3MBI 5 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
53 MexaHnueckas SHEprus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12




1O ITPOI'PAMME




8 KUIACC

KoanuectBo 1yacoB DI1eKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB Koutponsusre | TIpaxTaueckue (uudposbie)
/= ¥ TeM NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcbl
Pa3zgen 1. TensioBbIe ABJIeHUSA
L1 CrpoeHue u cBoiicTBa . bu6nunoreka [IOK
' BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CTIOBHIC POLIECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. JeKTpuyecKkrne 1 MATHUTHBIE SIBJICHUS
DIEKTPUUECKHE 3aPSIIbI.
P P bubmuoreka [IOK
2.1 3apspKEeHHbIE TeNna U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMOJICICTBHE
29 ITocTosHHBII ) 20 ) 7 bubmuoreka [IOK
DIIEKTPUYECKHUM TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATAHTHPIC ABIICHIE 6 > https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubmuorexka [IOK
' WHYKIUS https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOBIIO ITPOI'PAMME




9 KVIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB Koutponsusre | TIpaxTaueckue (uudposbie)
/= ¥ TeM NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3zgen 1. Mexanunueckue sIBJICHUS
L1 MexaHn4eckoe IBHKEHUE 10 1 bubmuoreka [IOK
' U CTIOCOOBI €T0 OITUCAHUS https://m.edsoo.ru/7f41a4a6
bub6manoreka [IOK
1.2 BzaumopeiictBue ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 40
Pa3nen 2. Mexann4yeckue Koj1e0aHUsI M BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHMHACCKHE KOTEhAHA https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue BOITHBI. ? 1 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspnen 3. DiekTpoOMarHuTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHbI
31 DNEeKTpOMarHuTHOE I10JIE U 6 5 bubnuorexa LIOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbI€e SIBJICHUS
4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubnmoreka [JOK




CBETa https://m.edsoo.ru/7f41a4a6
49 JIvH3bI 1 onITUYECKUE 6 3 bubmuorexa [IOK
) puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro ceeta 3 ) bubmuoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBble siBJjiIeHUSA
Hcnyckanue u
bubmuoreka [IOK
5.1 MOTJIOIIEHHE CBETA 4 1
https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuoreka [IOK
52 C 6 1
TPOCHHE ATOMHOTO Apa https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
53 s 7 1
JICPHBIC peakiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-000011aI0IIM i MOYJ/Ib
[ToBTOpeHue u 06061IeHNE
bu6nuoteka [JOK
6.1 COJIepXKaHus Kypca 9 2
https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOBIIO ITPOT'PAMME







HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabsHubie
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

®u3rka — Hayka 0 IpHUpoJIe.
SIBieHus IPUPOABI.
Ou3nYecKue SBICHHUS

Mexanndeckue, TeIIOBEIE,
SJIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEIUUNHbI U UX
U3MEPEHNE

Ypok-uccnenoBanue
"N3mepenune Temneparypsl
IIPY IOMOIIHY KUAKOCTHOTO
TEPMOMETPA U AaTUMKa
TemMneparypbl”

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3YYarOT
MIPUPOLY.
EcrecTBEeHHOHAYYHBIN METO
no3Hanusa. Onucanue
buznyecKux SIBICHUHN C
IIOMOIILIO MOJEIIEH

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

Ypok-uccnenoBanue




"ITpoBepka rumoTe3bl:
JAIBHOCTH MOJNETA IapuKa,
MyIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIIIEe, YeM OOJIbIIIE
BBICOTA ITycKa"

Ctpoenue BeniectBa. ONBITHI,

bubmuoreka [IOK
7 JIOKa3bIBAIOIIKAE JUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHre YacTHIl BEIeCTBa bubmorexa [OK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue «ONBITHI
9 10 HAOJIFO/ICHUIO TEIUIOBOTO
pacuIMpeHus Ta30B»
10 ArperaTHble COCTOSTHUS
BEIIIECTBA
B3anmocBs3p Mexay
CBOMCTBaMHM BEIIIECTB B
Pa3HBIX arperaTHbIX
bu6mmotexa [JOK
11 COCTOSIHUSIX Y UX
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHBIX COCTOSTHUHN BOIBI
Mexannueckoe IBUKEHUE.
bubnuorexa [JOK
12 PaBHOMepHOE 1
https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBMKCHUE
13 Cxopoctb. Enqunutibt bubnmnoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacder nyTu 1 BpeMeHu bu6muoreka [IOK

JIBUKCHUS

https://m.edsoo.ru/ff0a0ae4




15

WNuepuus. 3akoH HHEPLMH.
B3auMopeiicTBue TEI Kak
MpUYMHA U3MEHEHHS CKOPOCTHU
JIBYKEHUS T

bubnnorexa [IOK
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTE BenecTBa. Pacuer
Maccel ¥ 00bEMA TeJIA [0 €ro
[UIOTHOCTH

bub6nmorexa [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas pabota
«OrnpeneneHue IOTHOCTH
TBEPIOTO TEIA»

18

Pemrenue 3amad o reme
"ITnotHOCTH BemecTBa"

bubnnorexa [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xKak XxapakTepuCTHKa
B3anMmoJieiicTus ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGopatopHas pabota
«V3y4yeHue 3aBUCUMOCTH
pacTspkeHus (aedpopMarumn)
HPY>KUHBI OT IPUII0KEHHON
CHUJIBI»

21

SBnenue Taroreaud. Cuna
TKECTHA

22

CBA3b MEXY CUIION TAKECTH
n Maccol Tena. Bec Tenma.
Pemenue 3amgad mo teme
"Cuma Tsoxect"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsSKEeCTH Ha APYTUX
mranetax. Ouznyeckue

but6mmoreka IIOK
https://m.edsoo.ru/ff0al502




XapPaKTCPUCTHUKU TJIAHCT

bub6nmorexa [IOK

24 Hsmepenne cir. Jlunavomerp https://m.edsoo.ru/ff0al8cc

bubnmorexa [IOK

25 Bec rena. Heecomocts https://m.edsoo.ru/ff0al778
CIo)keHue AByX CHII,

HAIpPAaBJIEHHBIX 110 OJHOMN bub6nunoreka LIOK

26 npsiMoil. PaBHoelicTByromas https://m.edsoo.ru/ff0ala70
CHII

7 Pemenue 3agau no reme
"PaBHonelicTByrOImAst cun"

TpeHue CKOIbKEeHUS U TPEHUE

28 nokosi. TpeHue B mpupoe u bubmorexa [OK
TeXHIKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota
«3y4yeHne 3aBUCUMOCTH
CHUJIBI TPEHHUS CKOJIbKEHHUSI OT bubmuoreka LIOK

29 CHJIBI JIABJICHUS U XaPAKTEPA https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS
ITOBEPXHOCTEN»

Pemenue 3anau Ha

30 ompesiesieHue
PaBHOJIEMCTBYIOILIEH CHJIIBI
Pemenue 3a1au no reMam:

31 «Bec Tenay, «I'paduueckoe bubnmoreka [IOK
n3zo0paxenue cui», «CUIb, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIONIAS CUID»

32 KonTtponbnas paborta mo




TeMaM: «MexaHHIeCKoe
IBIOKEHHE», «Macca,
INIOTHOCTBY, «Bec Tenay,
«['padmueckoe nzodpaxenue
cuiy, «CHIIBD)

JaBnerune. CiocoOb1

bubmuoreka [IOK
33 YMEHBLIEHUS U YBEIIMUEHUS
https://m.edsoo.ru/ff0a20a6
JaBJICHUSA
JlaBiieHue rasza. 3aBUCHMOCTD
N bubnmoreka [IOK
34 JIaBJIEHUS ra3a 0T 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBnenus
35 TBEPJBIMH TEIIAMH, bubnnorexa IIOK
SKUIKOCTSIMU U Ta3aMHU. 3aKOH https://m.edsoo.ru/ff0a25b0
TTackans
JlaBlieHUME B )KUJIKOCTH H Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIBI Bubmaorexa LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amau mo teme
37 «JlaByeHue B KUJIKOCTH U bubmorexa [OK
g https://m.edsoo.ru/ff0a2826
raze. 3akon ITackaisy
bubmuorexa [IOK
38 Coo0111aro1mecs Cocyabl
Harot YA https://m.edsoo.ru/ff0a2970
39 I'mnpaBiandeckuil mpecce bubnnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmiaeBoit
JKAUIKOCTHBIN HAcocC
buo OK
41 Atmocdepa 3emnu. [Ipruunnb! nomorexa I

https://m.edsoo.ru/ff0a2b5a




CyILLIECTBOBAHUS BO3AYIIHOMN
000J104KH 3eMIIH.
3aBUCUMOCTH aTMOC(EPHOTO
JaBJICHHUS OT BBICOTHI HAJJ
YPOBHEM MOpA

4 Bec Bo3ayxa. AtmochepHoe bubnmnoreka [IOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmochepHOTro bubnmoreka [IOK
nasieHus. OnsIT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO Bu6 OK
44 JIaBJICHUS OT BBICOTHI HAJL nosoreka L
YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun.
45 ATtmocdepHoe naBiIeHUE Ha bubmorexa [OK
PASIMUHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"ATtMocdepHoe naBneHue"
JericTBue )KMAKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa LIOK
A by ' https://m.edsoo.ru/ff0a3276
pXUMeE0Ba CUIIa
JlaGopatopHas pabota
«Ornpenenenue
48 BBITAJIKUBAIOIICH CHJIBI, bubmmotera [IOK
neffcTBylomek Ha Telo https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTh)»
JlaGopatopHast paboTa 1o
49 teMme «lccnenoBanue bubamorexa [OK

3aBUCHUMOCTH BE€Ca TCJIa B BOJC

https://m.edsoo.ru/ff0a3514




0T 00BEMa OTPYKEHHO B
KHUIKOCTh YaCTH TEJa»

50

IImaBanue Ten

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYMPOBAHUE JIOAKHU U
orpeniesieHue eé
rpy30nobEMHOCTH"

52

Pemenne 3ama4d mo reMam:
«IInaBanue cynoB.
BosgyxomnaBanuey,
«/laBneHue TBepIbIX TeT,
JKUJIKOCTEN U Ta30B»

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

53

Mexannueckas pabota

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a3f82

54

MomnocTs. Enuauiie:
MOIITHOCTHA

bubmmotexka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOI IIpH
MoabEMeE T10 JecTHHUIE"

56

IIpocTteie MexaHu3mel. Peruar.
PaBHOBecue cui Ha peryare

57

KonTponbhas paboTa o teme
«/laBneHue TBEpABIX TEI,
SKUIKOCTEN U ra30By /
Bcepocculickas nposepouHas
pabota




PesepBHblit ypok. Pabora c
TeKCTaMH 110 TeMe «JlaBneHue

R . bu6nmoreka [IOK
58 TBEPJBIX TEJ, )KUJKOCTEH U
N https://m.edsoo.ru/ff0adffe
ra3oB» / Beepoccuiickas
npoBepouHas pabora
Pbruaru B TexHuke, ObITY U
50 npupoze. JlaboparopHas 0.5 bub6nuoreka LIOK
pabora «ccrnenoBanue ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS pbIuara
Pemenue 3amay no reme
60 «Y Ccn0oBUs paBHOBECUS bubmmorexa LIOK
P https://m.edsoo.ru/ff0a48a6
phIuara
KoaddumuenT nmonesnoro
JIEHCTBUSI MEXaHU3MA.
61 JlaGopatopHas pabota 0.5
«M3mepenne KIIJ[ HakiioHHON
TIJIOCKOCTHY
& Pemenne 3ama4 1mo teme bu6nuorexa [JOK
"Pabora, momHOCTH, KIT" https://m.edsoo.ru/ff0a4c48
MexaHuueckas 3Heprusi.
bubnuorexa [JOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
MOTEHIMATbHAs SHEPT U
64 3aK0OH COXpaHEeHUs bubnuoteka [IOK
MEXaHUYECKON SHEPTUH https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKcrepuMEeHTaIbHOE
65 OIpEICIICHNE N3MEHECHUS 1

KUHETUYECKOUN U
MOTEHIMAIBHON SHEPTUU NPU




CKATBIBAHUU TEJA 110
HaKJIOHHOMH I10CKOCTH"

66

KontponsHas pabota o teme
«PaboTa 1 MOIIHOCTB.
OHeprus»

67

PesepBHblit ypok. Pabora ¢

TCKCTaMU I10 TEMC

"MexaHndeckoe IBmKeHue"

bubnnorexa [IOK
https://m.edsoo.ru/ff0adee6

68

PesepsHblil ypok. Pabora ¢
TekcTamu 110 teme "Pabora.
MomHocTts. DHeprus"”

OBIIEE KOJIMYECTBO HACOB
[10 [TIPOT'PAMME

68

12




8 KVIACC

KoaudecTBO 4acoB

DJIeKTPOHHbIE
Ne aTra U(ppoBbIEe
Tema ypoka KonTpoabnsie | IlpakTuyeckue A undp
n/n Bcero H3yYeHHs1  o0pa3oBaTeJbHbIE
padoThbI padoThbI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON | bubnnoreka [IOK
TEOPUU U UX ONBITHHIE https://m.edsoo.ru/ff0a5256
MOITBEP K ICHUS
Macca u pazmep aToMOB U 1
MOJIEKYI
Mopaenu TBEPAOTO, )KUJIKOTO U
’ . bu6mmoreka [JOK
razo000pa3HOro COCTOSTHUHN 1
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBsicHEeHHE CBOUCTB
TBEPIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSHUHN {
BElIeCTBa Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue n 1 bubnnorexa LIOK

amopHbIe Tena

https://m.edsoo.ru/ff0a5800

CmaunBaHue u
KaIllWJIJISIPHOCTb.
IToBEepXHOCTHOE HATS)KEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530

TennoBoe paciupeHue u
C)KaTHe

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26




Temmneparypa. CBs3b
TEMIIepaTypbl CO CKOPOCTHIO 1
TCIIJIOBOT'O IBHMXXCHUA YaCTHI]

BBIACIISIEMOI'O UM IIPU
OXJIAXKACHUHN

Buytpennsisa sneprusi.
bubnmorexa [IOK
9 Cr1ocoObI U3MEHEHUS
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN SHEPIUU
10 Bunsl Teruionepenauu Bubmaorexa LIOK
p https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"ITpakTryeckoe
1 HCIIOIb30BaHHE TEMIOBBIX bubnnorexa IIOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepUaJioB B IEIAX
sHeprocOepexeHus"
12 KonnuecTBo TEmIOTHI. bubmmotexa [IOK
VY nenpHAs TEMIOEMKOCTD https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIOBOTO
bu6nuorexa [JOK
13 banmanca. TermnooOMeH U
https://m.edsoo.ru/ff0a7088
TETIJIOBOE PAaBHOBECHE
JlaGoparopHas paboTa
"UccmenoBanne SIBICHUS
bubnunorexa [JOK
14 TEII000MEeHa MpHu
. https://m.edsoo.ru/ff0a6a98
CMEIIMBaHUU XOJIOTHON U
ropsiaeit BOAnI"
Pacuer kosmyecTBa TEMIOTHI,
HEOOXOaUMOTO I
15 HarpeBaHus Tejia U




JlaboparopHas paboTa

" . bubnmorexa [IOK
16 Onpenenenue yeabHOM
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEILIeCTBA
17 DOHeprus ToIrmBa. Y AeibHas bubnmnoreka [IOK
TEIIOTa CropaHust https://m.edsoo.ru/ff0a7b5Sa
[1naBrneHue u oTBEpIEBaHKE
18 KPHUCTAJUIMYECKUX T bubmmorexa [IOK
P ‘ https:/m.edsoo.ru/ff0a71d2
VY aenbHas TemIoTa MIaBICHUS
JlaGopaTtopHast pabota
19 "On I;z[engHHe pz[eanoﬁ Bubmuorexa [JOK
P Y " https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IJIABJICHUS JIbJa
20 [Tapoo6pa3zoBanue u bubnmnoreka [IOK
KOHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Temnora
napooOpa3zoBaHUs U
bubmmoteka [IOK
21 KOHJIeHCallMU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786¢
TEeMIIepaTyphbl KUTICHHUS OT
aTMoc(hepHOTro JaBIeHHUS
BrnaxnocTs Bo3ayXa.
JlaGoparopHas paboTa
" bubnuoteka [IOK
22 Onpenenenne
. https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BIIaKHOCTH
BO3/IyXa"
Pemenue 3agaq Ha
23 OMpeIeTIEHUE BIIAXKHOCTH
BO3/IyXa
4 [IpuHIMIBE pabOTHI TEIIIOBBIX

nsurateneit. [Taposast




TypOuHa. /[Burareins
BHYTPEHHET'O CTOPaHUs

25

KIIJI TermoBoro aBurartens.
TermoBsle ABUTaTEIN U
3alMTa OKPYKAKOIIEH Cpebl

bub6nmmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
HpeBpaIleHHs SHEPTUU B
TCIJIOBBIX ITpoLeccax

27

[ToaroToBka K KOHTPOJIBHOM
pabore no Teme "TermnoBbie
siBlicHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUIN
BeriecTa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbnas pabora rmo Teme
"TeroBble IBICHUA.
N3meHeHune arperaTHbIxX
COCTOSIHUM BemecTna"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

3HeKTpH3aL[I/I$I TCII. Z[Ba poaa
SJICKTPHUYCCKUX 3apsa10B

30

Ypok-uccnenoBanue
"OnexTpuzanus Tel
WHIYKIWEH U IIPU
CONPUKOCHOBEHHUH"

31

BzaumopenicTBue 3apsKEHHBIX
teit. 3akoH Kynona

bubnuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE MOJIE.
HarmpsxkeHHOCTB
3JIEKTPUYECKOTO MOJIS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a




[IpuHnun cynepnosuuuu
JNEKTPUYECKUX TOJIEH

Hocurenn OJICKTPUYCCKUX

33 3aps0B. DJIeMEHTapHBIN
3apsa. CtpoeHue aToma
IIpoBOIHUKY U AUAIEKTPUKHU.
P P bubnnorexa [IOK
34 3aKOH COXpaHEeHUs
https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsiga
Pemenue 3anau Ha
N bubmuoreka [IOK
35 IIPUMEHEHUE CBOMCTB
https://m.edsoo.ru/ff0a90cc
ANEKTPUUECCKUX 3aPSI0B
DNEeKTPUYECKUM TOK, YCIOBUS
16 €ro CyIIeCTBOBaHUSI. bubnmnoreka [IOK
HcTouHnKH 21EKTpUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlercTBUSA IIEKTPUYECKOrO bubmmotexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
18 "JlelcTBHE DIEKTPUUECKOTO |
MOJIs Ha TIPOBOJHUKHU U
JUBIEKTpUKN"
19 DIIEKTPUUECKHUI TOK B bubnmnoreka [IOK
METaJUIaX, )KUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1enb U e€
COCTaBHBIE YaCTU
Cuna toka. JlaboparopHas
" bubnuorexa [IOK
41 paborta "U3mepenue u 0.5

peryiIupoBaHue CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6




42

DNEKTPUUECKOE HAIPSKEHUE.
BoasT™merp. JTaboparopHas
pabota "H3mepenue u
peryJinpoBaHUe HAMIPSHKCHUS'

0.5

bubnnorexa [IOK
https://m.edsoo.ru/ff0a%¢14

43

ConpoTuBieHHe IPOBOIHUKA.
VY nenpHOE CONPOTUBIICHUE
BEILlECTBA

bub6nmorexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnas pabota
"3aBUCHUMOCTD
AIEKTPUIECKOTO
COIPOTHBIICHUS TPOBOTHUKA
OT €r0 JUIMHBI, TUIOIIAIN
MIOTIEPEYHOTO CCUCHUS U
MaTepuana"

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

45

3aBUCUMOCTh CUJIBI TOKA OT
HanpspkeHus. 3akod Oma st
y4yacTKa Lenu

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

46

JlaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYILETO uepes3
PE3UCTOP, OT CONPOTHUBIICHHS
pe3ucTopa M HapsHKEHUs Ha
pesucrope”

but6moreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenbHOE U
napaujiCiIbHOC COCAUHCHUSA
IMPOBOAHUKOB

48

JlaGopaTtopHnas pabota
"IIpoBepka mpasuiia
CIIOKEHMSI HAaPsHKEHUH pu

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58




110CJIEI0BATEIILHOM
COEJIMHEHUU JIBYX
pe3uctopos"

JlaGopaTtopHnas pabota
"ITpoBepka npaBuIia 171 CUIIbI

bu6nmorexa [IOK

49
TOKA IIPU NapALIETbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB"
Pemenue 3agau Ha
50 npuMeHeHue 3akoHa Oma ais bub6numoreka LIOK
PA3JIMYHOTO COEAUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKOB
Pabora u mourHOCTH
bubnnorexa [IOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
5 "Onpexnenenue paboThl U bubnmnoreka [IOK
MOIIIHOCTH 3JIEKTPHUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUUYECKHE LIETTH U
53 NOTPEOUTENH IIEKTPUIECKON bubmmoreka LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTostHHBIE MATHUTBI, UX
B3aHMOJICHCTBHE
Ypok-uccnenoBanue
" N bubmuorexa [IOK
55 N3yuenue noneu
" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
bubnmoreka [IOK
56 MarnuTHoe nosne. MarautHoe 1

https://m.edsoo.ru/ff0acOba




moJsie 3eMJId U €ro 3Ha4YeHue
U1 JKU3HHU Ha 3eMiie

57

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpUUYECKue 3apsiabl.
3apspKEHHbIE TeJla U UX
B3aUMOJICHCTBUSL.
[ToCTOSIHHBIN ANEKTPUYECKUI

TOK"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbhas pabora o Teme
"DIeKTpUUECKUe 3apsiabl.
3apspKeHHbIE TeJla U UX
B3aUMO/ICHCTBUSL.
[TocTOsIHHBIN 2NEKTPUYECKUI
Tok" / Beepoccutickas
poBepoyHas paboTta

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

59

PesepBHblit ypok. Pabora ¢
TEKCTaMU TI0 TeMe
"IToCTOSTHHBIN 2IEKTPUUECKUN
Tok" / Beepoccuiickas
poBepoyHas paborta

bu6nuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MaruutHoe
T0JI€ IEKTPUUECKOr0 TOKa
MarauTHoe 1oJie KaTyIKH C
TOKOM

bubnunorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaboparopHas paboTa
"U3ydyeHue nencTBus

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a




MarduTHOTO IOJIA Ha
MPOBOJHUK C TOKOM"

62

DNeKTpoIBUTATENb
MOCTOSTHHOTO TOKa.
Hcnonp3oBanue
JJIEKTPOIBUTATEIICH B
TEXHUYECKHUX YCTPOUCTBAX U
Ha TpaHcnopre. JlabopaTtopHas
pabora "KoncTpyupoBanue u
U3y4eHue paboThl
aJIeKTpoABUTATENA"

bubnnorexa IIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiThl Papajes. 3aKoH
ANEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

OnextporeHeparop. CriocoOsl
HOJTYYEHHS DIICKTPUIECKON
SHEPruu. DIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrUM

65

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DIIeKTpUYECKUE U
MarHuTHBIE IBJICHUS"

66

KonTponbhas pabora o teme
"DnexkTpuueckue u
MAarHUTHBIE SIBJICHUS "

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

67

PesepBHblit ypok. Pabora c
TekcTaMu 1o TeMe "TemnoBrie
SIBIICHUS"

bubmuorexa [IOK
https://m.edsoo.ru/ff0acc5e




PesepBHblit ypok. Pabora ¢

68 TEKCTaMH II0 TEME 1
"MarguTtHble aBiaeHud"
OBIIEE KOJIMYECTBO HACOB

[10 ITIPOT'PAMME

68

14.5




9 KVIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
Ne ara U(ppoBbIEe
Tema ypoka KonTpoabnsie | IlpakTuyeckue A undp
n/n Bcero u3yyeHHs1  o0pa3oBaTeJbHbIE
padoThbI padoThbI
pecypchbl
MexaHnueckoe JBUKEHHUE. 1
MarepuanbHas TO4Ka
Cucrema orcyera.
bubmuoreka [IOK
OTHOCHUTENBHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKCHHUS
PaBHOMEpHOE IpsAMOTMHENHOE 1 bubnuoreka [IOK
JBIKCHHUEC https://m.edsoo.ru/ff0ad19a
HepasromepHoe
MPSIMOJIMHEMHOE JIBH>KEHHE. |
CpenHsisi © MTHOBEHHAS
CKOpPOCTb
[IpsimonuHeriHOe
PaBHOYCKOPEHHOE ABH)KEHHE 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0ad8d4
VYckopenue
CkopocTh MPSAMOJIMHENHOTO
PAaBHOYCKOPEHHOTO JBUKEHUS. 1
I'padux ckopoctu
JlaGoparopHas paboTa
"OnpeneneHne yCKOPEeHHs Tena
bu6mmoreka [IOK
IIPH PaBHOYCKOPEHHOM 1 1

IBIKEHUH 110 HAKJIOHHOMN
mwIockoctu"

https://m.edsoo.ru/ff0adb18




CBo0OOgHOE MaieHue Tell.

8 Omnpbitel ["anuies
PaBHOMeEpHOE ABMXKEHUE IO
9 oKkpyxHocTH. [lepuon u yacrora bubmunoreka LIOK
obparenus. JInneHas u https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTU
10 LlenTpocTpemurenbHOE
YCKOpEHUe
1 ITepBbiii 3akoH HhroTOHA. bubnmnoreka [IOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bu6mmoteka [IOK
PaBHOzelicTBYIOIAs cuta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmuoreka LIOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMEHEHNE bubmuoreka [IOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbec
15 Cuna ynpyrocrn. 3akor I'yxa Egp?s?/ljlz?eiiiigrg/lffoaecﬂ
16 Pemenue 3anau no reme «Cuna
YIIPYTOCTH
17| cOnpomsmememeereoems Bugmoreca LIOK
https://m.edsoo.ru/ff0aee28
MIPYKUHBD)
bu6muoreka LIOK
18 Ca Tpens https://m.edsooL.Iru/fanﬂ 38
19 Pemenne 3anau no teme «Cuiia bubnmoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota bubmmoreka LIOK




"Onpenenenne kodpduirenta
TPEHHUS CKOJIbKEeHUS"

https://m.edsoo.ru/ff0af8be

21

Penrenue 3amad mo reMe
"3akonsl Hetorona. Cuna
ynpyroctu. Cuiia TpeHus"”

bubmnorexa [IOK
https://m.edsoo.ru/ff0afb8e

22

Cua TsSHKeCTH U 3aKO0H
BCEMHUPHOI'O TATOTECHUS.
Yckopenue cBOOOAHOTO
MafeHMs

bubnnorexa IIOK
https://m.edsoo.ru/ff0af044

23

Ypoxk-koudepenuus "JBrxenne
TEJI BOKPYT TPaBUTALIMOHHOTO
nentpa (CosiHeUHasi cucTeMa).
lanaktuxu"

24

Pemenne 3amay mo teme "Cua
TSOKECTU Y 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0af5{8

25

ITepBast kocMHuecKast CKOPOCTb.
HesecomocTs 1 neperpysku

bubmmotexka [IOK
https://m.edsoo.ru/ff0af33¢c

26

PaBHOBecue MaTtepuaIbHON
TOYKH. AOCOIFOTHO TBEPI0E
Tesio. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHIIBI.
LenTp TsKECTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepuaIbHON
ToukH. AGCOIIIOTHO TBEPIOE
teso. PaBHoBecue TBEPAOro
TeJa C 3aKPEIUIEHHON OChIO
BpallleHUsl. MOMEHT CHJIBI.




LlenTp TsKECTH

Penrenue 3amay mo reMe

bubnuorexa [IOK

"M .

28 OMEHT cHtbt. LeHTp https://m.eds0o.ru/ff0b02b4
TSKECTH
IToaroroBka Kk KOHTPOJIBHOMN

29 pabote o Teme "MexaHn4YecKkoe bubnmoreka [IOK
JIBUKeHue. B3anmonaeicteue https://m.edsoo.ru/ff0b0408
Ten"
KonTponpHas paboTa o treme

30 "MGXI;.HI/I‘IeCK(I))e BIDKECHUE bubmorexa LIOK

. g | ' https://m.edsoo.ru/ff0b06ec

Bzaumopeiictere ten
Nmmnyinbce Tena. UMnynbe CHIIBL.

a1 3aK0H COXpaHEHUsI UMITYJIbCa. bubmmoreka [IOK
Yupyroe u HeEynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJIECIICTBHE

1 Pemenue 3anay no reme "3akox bubmuoreka [IOK
COXpaHEHHUs uMITyJbca' https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHus

33 "PeakTuBHOE IBUKEHUE B
IIPUPOJE U TEXHUKE"

34 Mexanuueckas pabora u bubmuoreka [IOK
MOIITHOCTH https://m.edsoo.ru/ff0b0a84

35 PabGora cumsl TSOKECTH, CHITBI but6moreka [IOK
YIOPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota

16 «Omnpenenenue paboThl CUITbI

TpEeHUs [IPU PABHOMEPHOM
JBHKEHHUHU TEJIa I10




TOPU30HTAIILHON IIOBEPXHOCTH

CBs13b 3HEpruu u paboTHI.

37
[ToreHunanbHas sHEeprus
Kunernueckas sneprusi.
. bub6nmorexa [IOK
38 Teopema 0 KHUHETUYECKOU
https://m.edsoo.ru/ff0b0c32
SHEPrUu
19 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKE
JlaboparopHas paboTa
40 «3 peHI/II:) 3aKcI:Ha COXpaHEHUs bubmmorexa [IOK
i P https:/m.edsoo.ru/ff0b12fe
SHEPTUNY
A1 KonebaTenpbHoE NIBHKCHHUE U €TI0 bubmuoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHus.
yxatoth bubmmotexa [IOK
42 BoinyxaeHHbIe KoeOaHusl.
https://m.edsoo.ru/ff0b2010
Pe3onanc
43 MaremaTrueckui u
NPYKUHHBIA MasiTHUKA
Ypok-uccnenoBanue
44 «3aBUCUMOCTb IIEPHOJIA bubmumoreka [IOK
KoJIie0aHu# OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KHUHBI K MacChl Tpy3a
45 [IpeBparnienue sHepruu npu
MEXaHWYECKUX KOJICOaHMSIX
JlaGopaTtopHast pabota
46 «Ornpenenenne 4acToThl U bu6muoreka [IOK

nepuojaa Koaebanuit
NPYKUHHOTO MasTHUKa

https://m.edsoo.ru/ff0blaec




47

JlaboparopHast paboTa
«[IpoBepka HE3aBUCUMOCTH
neproa KojaebaHui rpysa,
INOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHndecKkre BOJHEI.

CBolicTBa MEXaHUYECKUX BOJIH.

HpOI[OJ'ILHBIe U IIOIICPCYHLBIC
BOJIHBI

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

49

Ypok-koH(pepeHIus
"MexaHH4YecKHe BOJIHEI B
TBEPAOM Tene. CeiicMuueckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoBanue
"HaOsronenre 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

52

I'poMKOCTB 3ByKa 1 BbICOTA
TOHA. AKyCTUYECKHI1 pe30HaHC

53

VYpok-koHpepeHus
"V1pTpa3ByKk U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

bubnuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
KoJIeOaHMs U BOJIHEL"

bubnuorexa [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTtponbHas pabora 1o teme




"3aKOHBI COXPaHEHUS.
Mexanunueckue Koyedbanus u
BOJIHBI"

56

:‘)J'IeKTpOMaFHI/ITHOC IIOJIC.
3JI€KTpOMaI‘HI/ITHbIe BOJIHBI

bub6nmorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 31€KTPOMarHUTHBIX
BOJIH

58

Ypoxk-kordepenuus "Hlkana
3JICKTPOMArHUTHBIX BOJIH.
Wcnonp3oBanne
3JI€KTpOMaFHI/ITHI)IX BOJIH OJ11
COTOBOI1 cBs3U"

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

59

Ypok-uccnenosanue "N3ydenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIIbIO MOOMIIBHOTO
tenedona"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b2c6bec

60

Pemenue 3ana4 Ha onpenenenre
YaCcTOTHI U JIJIUHBI
3JIEKTPOMArHUTHOM BOJIHBI

61

DJIEKTpOMArHuTHAs IPUPOIa
cBeta. CKOpOCTH CBETA.
BousiHOBBIE CBOIICTBA CBETA

bubnuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpssmonuHeitHOe
pacrpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3a1a4d Ha

but6mmoreka IIOK
https://m.edsoo.ru/ff0b38c4




IMPUMCHCHUC 3aKOHA OTPAKCHUA
CBCTa

64

[Ipenomnenue cBera. 3aKoH
IIPEJIOMJICHUS CBETA

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

65

[TomHOE BHYTpEHHEE OTpaKEHHE
cBeTa. Mcronp30BaHKe TIOJTHOTO
BHYTPEHHETO OTPaXCHUS B
ONTUYECKUX CBETOBOAX

bubmuorexa [IOK
https://m.edsoo.ru/ff0b3¢c5¢

66

JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH
yIJ1a MPeIOMJICHHS CBETOBOTO
Jqy4a OT yIJia maJicHus Ha
rpasuue "Bo3yX-cTeKio""

67

VY pok-KoH(pepeHIus
"Ucrnoap30BaHne IOIHOIO
BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBsI3B"

68

JInna3el. Onrudeckas cuia
JIMH3bI

bubmmotexa [IOK
https://m.edsoo.ru/ff0b3f2¢

69

[Toctpoenue n3obpakeHuii B
JMH3aX

bubmuorexa [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGoparopHas paboTa
"Onpenenenne GOKyCHOTO
pPacCTOSHUS U ONITUYECKOM CHITBI
cobuparomiei TuH3bI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

71

Ypok-koHpepeHIus
"OnrTnyecKue INH30BbIE

but6mmoreka IIOK
https://m.edsoo.ru/ff0c0a7e




npu6opsr"

72

I'ma3 kak onTHyeckast cucTeMa.

bubmnorexa [IOK

3peHue https://m.edsoo.ru/ff0b4684
7 Ypoxk-koudepenuus "lepexTst
3penust. Kak coxpanuts 3penue"
Pasnosxenue Genoro cBera B
74 cnektp. OnbiTel HptoTOHA. bu6mmoreka [IOK
CroxxeHue cieKTpanbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepcust cBera
JlabopaTtopnast pabota "ONbIThI
0 Pa3JIOKEHUI0 OENoro cBeTa B
bubnnorexa IIOK
75 CIICKTP Y BOCHPUATHUIO 1IBCTA
https://m.edsoo.ru/ff0cOe2a
MPEeIMETOB MPU UX HAOIIOICHUU
yepe3 IBETOBbIE (PUIBTPHI"
Ypok-npaktukyM "BosHOBBIE
76 CBOIMCTBA CBETA: IUCIEPCHUS,
uHTepdepeHusa u nudpaxus”
77 Omnsitel Pesepdopaa u bubnmnoreka [IOK
IIJIAaHETapHAst MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue v OTJIOIIEeHHE
79 cBeta aroMmoM. KBaHTBI bubmorexa [IOK
. ] ' https://m.edsoo.ru/ff0c144c¢
JInHelyaTeie CIEKTPBI
20 Ypok-npaktukym "Habnronenue bubnuoteka [IOK
CIIEKTPOB UCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
N bub6 OK
81 PagnoakTHBHOCTE M €€ BUJIBI nosmotexa Il

https://m.edsoo.ru/ff0c1672




20 CrpoeHnue aToMHOTO sJ1pa. bubnmnoreka [IOK
Hyxkionnas mozaens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpEBpaLICHUS. bubnmoreka [IOK
M3oTorbl https://m.edsoo.ru/ff0clal4
Pemenue 3amay no reme: Bu6 OK
84 "PannoakTUBHEIE nbnuorexa Il
npeBpateHus” https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nosypacnana
Ypoxk-koHpepeHus
86 "PannoakTUBHBIEC U3IIYYEHUS B Bubmuorexa [IOK
IPHPOJIC, ME/IAITHHE, TEXHHKC" https://m.edsoo.ru/ff0c2126
S nepHble peakiyu. 3aKOHbBI
87 COXpaHEHHUs 3apsiI0BOTO U bubmorexa [OK
MACCOBONO THCEI https://m.edsoo.ru/ff0c1c58
28 DHeprus CBsI3U aTOMHBIX S7EP. bubmuoreka [IOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agay no reme
"SnepHblie peakun"
Peakuuu cunTe3a u neneHus BuG OK
90 anep. cTouHuky sHeprumn nosmoteka I
ComnHia u 3B€311 https://m.edsoo.ru/ff0c1e88
Ypok-konpepenus "Anepuas
91 sHepreTuka. JlencTus
PaANOAKTUBHBIX U3JTYYEHUM Ha
JKUBBIE OpPTraHU3MBbI"
[ToaroroBka K KOHTPOJIBHOM EuG OK
92 pabote mo Teme nosmotexa Il

"DEeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e




DNIeKTPOMarHUTHbIE BOJIHBI.
KBauroBrie asBienus"

KonTponbnas pabora o teme
"DEeKTPOMarHuTHOE MOJIE.

93

DNEeKTPOMarHUTHHIE BOJIHBL.

KBanrtoBbie sBieHHS"

[ToBTOpeHnue, 06001IeHNE. Bu6 OK
oTeKa

94 JlabopatopHbie pabOTHI 11O nommotexa L
kypey "BsanvozeiicTsie Ten” https://m.edsoo.ru/ff0c245a
[ToBTOpenue, obobIeHNE.

95 Pemenne pacyeTHBIX U bubnmoreka [IOK
KAa4EeCTBEHHBIX 33724 110 TEME https://m.edsoo.ru/ff0c2572
"TerioBble nponecch”

[ToBTOpenue, o6o0IIEHHE.

9 Pemenue pacueTHbIX U bubmuoreka LIOK
Ka4yeCTBEHHBIX 3aJa4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermmoBeIX ABUTaTeach"

[ToBTOpenue, o6o0IIEHHE.

97 Pemenue pacueTHbIX U bubmuoreka LIOK
Ka4yeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHOBOK"

[ToBTOpenne, o0oOIICHHE. Bu6 OK
oTeKa

98 JlaGopatopHble pabOTHI 1O nomoreka 1
kypey "CBeToBbie ABIeHNS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpeHue, o6ob1IIEHNE.

99 Pabota ¢ TekcTamu o Teme but6moreka [IOK

"3aKOHBI COXpaHEHHUS B
MexaHHuke"

https://m.edsoo.ru/ff0c2d6a




100

[ToBTOpenue, obodIIeHNKE.
Pa6GoTa ¢ TekcTaMu 1o TeMe
"Kosiebanus 1 BOJHBL"

bubnmorexa [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEHME, 000OIICHHE.
Pabota ¢ Tekctamu o TeMe
"CBeTtoBEbI€e aBiIeHUA"

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

102

[ToBTOpEHHE, 000OIICHHE.
Pabora ¢ Tekcrtamu 1o TeMme

"KBanToBas u siaepHas ¢puzuka"

OBIIEE KOJIMYECTBO HACOB 10

[TPOI'PAMME

102

27




INPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBEPA30BATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUASA

7 KJIIACC

Kon
NMpOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHUS

1.2

pas3indaTrb ABJICHHA IO ONMCAHWIO HMX XapPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/IBI/I‘ICCKO€ SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBIIEHHE M3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXarollleM MHUpPE, B TOM 4uciie (PU3NYECKUE SIBIICHUS B MPUPOJE,
IPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 33Jauy B y4eOHYIO, BBIAEIAThH

CYILECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUM

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MUECKHE SBICHMUS,
UCHONB3Ysl (PU3MYECKHE BEIUYMHBI, NIpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, MX
0003Ha4YeHUsI U €UHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (HYOPMYIIBI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0O BEJIUYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TIpapUKW  HU3YYEHHBIX  3aBUCHUMOCTEN

q)HSH‘leCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA KW IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3alycCbiBaTb €ro MareMaTH4CCKOC

BBIPAKEHUE

1.6

OO0BSACHATh (PU3UYECKUE SIBJICHMSI, MTPOLIECCHl U CBOMCTBA TEl, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux mIaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMEPHOCTHU

1.7

pemaTth pacyéTHble 3a1aud B 1 — 2 MeWCTBUS, UCMOJb3Ys 3aKOHBI U




(bopMyIbl, CBA3bIBAOIINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAIM3a
yCIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE YCIOBHUE, IIOJICTaBIIATH
¢u3nveckre BeIMUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPaBOYHbBIE JIaHHBIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLIEHUBATh

PEAUTUCTUYHOCTD IMOTYICHHON (PU3UIECKON BEITMIHHEI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH
bu3NYECKUX METOAOB, B OMNHCAHUU HUCCIEIOBAHUS  BBIICISATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasiMyarb U
UHTEPIPETUPOBATh TOJYYCHHBIH pe3yJbTaT, HaXOAUTh OMIMOKH B

X0J¢€ oIlbITa, J€J1aTb BBIBOALI 11O €I0 PE3yjibTaTaM

1.9

MPOBOJIUTH OMBITH 1O HAOMIOACHUIO (PU3UYECKUX SBJICHUW WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
NPEIINONIOKEeHNUs, CcoOUparb  YCTAaHOBKY U3  IMPEAJIONKEHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XOJ1 OMBITA U (POPMYIIHPOBATH BHIBOIBI

1.10

BBITIOJIHSITH MPSIMbIE U3MEPEHUSI C HCIOIb30BAHUEM AHAJIOTOBBIX U
nu(ppoBbIX MPUOOPOB, 3aMKUCHIBATH MOKa3aHHUs MPHOOPOB C y4ETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOAMTh  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (uU3NUYeCcKOU
BEJIMYUHBl OT JIPyroil C WCIOJB30BAHUEM MPSIMBIX H3MEPECHUI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUS, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE NIPETIOKEHHBIX TaOIUI] ¥ TPapUKOB, A€TIaTh BBIBOIbI

110 pe3yJibTaTaM UCCICIOBAHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPeI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HMCKOMOM

BCIIMYNHBI

1.13

coOmoaTh MpaBWja TEXHUKM Oe30macHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUSA W3YYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MOMOUIbIO UX ONUCAHMS,
UCTONB3Yysl 3HAHUSA O CBOHCTBaX (PU3MUECKUX  SIBICHUH H

HE0OXOoMBbIe (PU3NUECKUE 3aKOHBI 1 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHUS 3I0POBbBSI H

COOJTIOICHYSI HOPM 3KOJIOTHUECKOTO MTOBEJICHUS B OKPYIKAIOIICH cpesie

1.16

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TMYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(MOPMALIUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBOU WIIH

MOKET OBITh HEIOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3a/1aHAN
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEp:KaHUs,
CIPAaBOYHBIE MaTepHualbl, pecypcbl ceTu VIHTepHeT, BIajeTh
npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(opManuu

W3 OJHOM 3HAaKOBOM CUCTEMBI B APYryro

1.18

co3/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHGPOpMAUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIe MyONUYHO JIelaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU HTOM
IPaMOTHO MCHOJIb30BaTh HM3YYECHHBIM MOHATUWHBIN ammapar Kypca

($u3HKH, COTTPOBOXKAATH BBICTYIUIEHUE MPE3EHTALIUEN

1.19

IIPYU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEIOBAHUMN paclpeeisTh
00513aHHOCTH B IPYNIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 33/1a4aMH,
CICIWUTH 3a BBIIIOJIHCHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATEIBbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHUE

OKPYXKAIOITUX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1

HUCII0Jb30BAaTh NMOHATHUA

1.2

pas3indaTtb ABJICHHA IIO0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC q)HSquCKOC SIBJICHHUC

1.3

pacrio3HaBaTh TPOSIBIIEHHME M3YyYCHHBIX (PHU3MUYECKUX SBICHUH B
OKpYXarollleM MHUpe, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337auy B y4eOHYIO, BBLICIATH

CyIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHHIA

1.4

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tl W (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3MYECKHE BEIMYMHBI, IPH ONHCAHWU TPABUIBHO
TPAaKTOBaThb  (PU3MUYECKUII  CMBICA  MCIHOJB3YEMBIX  BEJINWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOIUTH (HOPMYJIHI,
CBS3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh TpadUKd  HM3YYCHHBIX  3aBUCHMOCTEH

(UBUYECKUX BEIIMYUH

1.5

XapaKkTepu30BaTh CBOICTBa Tel, ()U3MUECKUE SIBICHUS U TMPOIIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTH4eCKOe

BBIPAXKCHHC

1.6

00BACHATH (hU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalldid TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JIOTMYECKHUX MIAroB C TMOMOIIbI0 | — 2 W3Y4YEeHHBIX CBOWCTBA

(I)I/ISI/I‘ICCKI/IX HBJ'IeHPIfI, (I)I/ISI/ILIGCKI/IX 3aKOHa UK 3aKOHOMCPHOCTHU

1.7

pemars pacy€THbIE 3a1aud B 2 — 3 NEWCTBHS, UCIOJb3Ys 3aKOHBI U
(bopMyIbl, CBsI3bIBatONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaAIN3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBIABIIATH HETOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHB U (HOPMYIIHI,
HeoOXouMBbIe JUIsl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
NOJyYeHHOE 3HaueHWe (U3NYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEeMbl, KOTOPbIE MOXKHO PEIIUTH IPH IMOMOIIN
(bU3MUECKUX METOJIOB, UCIIOJIb3Ysl ONMCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSIEMOE TPENAIOIOKEHNE, OLICHUBATh MPABWIBHOCTH MOPSAIKA

MMPOBCACHUA UCCICAOBAHUSA, ACTIATh BBIBO/IbI

1.9

IPOBOJUTH OIBITHI MO HAOMIONEHHUIO (DU3UYECKUX SBICHUH WU
¢usmueckux ~ cBOMCTB  Tem:  (popMynaHMpOBaTh  MPOBEpSEMbIC

NPENoNIOKEeHUs,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKEHHOTO




000pyI0BaHUs, OIMCHIBATH X0/ OIbITA M (HOPMYITHUPOBATH BHIBOJIBI

1.10

BBITIOJIHATL MPAMBIC HU3MCPCHHA C HCIOJB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (I)I/ISI/I‘ICCKI/IX BCJIIMYHMH, CPABHUBATDH PEC3YJIbTATHI

U3MEpEHUi ¢ y4ETOM 3aJaHHON a0COIFOTHOM IMOTPEITHOCTH

1.11

IPOBOJUTH  HMCCICJOBAHWE 3aBUCUMOCTH  OJHOM  (U3NYECKOM
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSIMBIX HW3MEPECHHI:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATb
pe3yabTaThl MOJYYSHHOW 3aBUCUMOCTH B BHJIE TaOJIUI U TPpadUKOB,

ACJIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIICIOBAHU

1.12

IMpOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHMH:
IJIAHWUPOBATb U3MCPCHUA, CO6I/Ip8.TB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpGILJIO)KGHHOfI HHCTPYKIIMK, W BBIYUCIIATH 3HAYCHUC

BCJIIMYMHBI

1.13

CO6J'IIOI[3TL mpaBrujia TCXHUKH 0e30MmacHOCTH pu pa60Te C

1a00paTOPHBIM 000pyIOBAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX HpUOOpOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJbB3Ys
3HaHUSI O CBOMCTBax (U3MUECKUX SBJICHUH M HEOOXOJUMBbIE

¢buznyecKne 3aKOHOMEPHOCTU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PpUCYHKaM, COCTABJISITbH CXCMbI
SJICKTPHUICCKUX IeIeil ¢ II0CIeIOBaTCIbHBIM U napajjiCJIbHbIM
COCAMHCHUCM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaUYCHHS

AJIEMEHTOB JJIEKTPUYECKUX LETen

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHs O€30macHOCTH TpU  OoOpalleHHuH ¢
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBBS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B oxpymafomeﬁ cpenc

1.17

OCYILECTBIISATh MOMCK MHPOPMALIUU (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HMCTOYHUKOB BBIJACNATH HH(POPMAILNIO, KOTOpas

SBIISIETCS] IPOTUBOPEUYUBON HIIK MOKET ObITh HEIOCTOBEPHOM

1.18

UCIIONIb30BAaTh TIPH  BBIOJHEHUHM  y4eOHBIX 3aaHUil  HAy4HO-




MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl cetu HTepHeT; Biamets npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus UH(POPMAIMK U3 OJHOU

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB (PH3UUECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IYyOJMYHO MPEACTABIATh PE3yIbTAThI
INPOCKTHON WJIM HMCCIICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPaMOTHO KCITIOJIb30BaTh H3y4YCHHBIH MOHATHIHBIA ammapar Kypca

(u3HKH, COTTPOBOXKAATH BBICTYIUIEHUE NPE3EHTALUEH

1.20

IIPU BBINOJHEHUN Y4E€OHBIX IPOEKTOB M HCCIIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
NeMCcTBUI M KOPPEKTUPOBATH €r0, a1€KBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE

BSaHMOHeﬁCTBHe, IMPOABJIASA TOTOBHOCTDL paspCuiaTb KOH(bJ'H/IKTBI

9 KVIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh N3YYCHHBIC ITOHATHA

1.2

pas3inyaTtb ABJICHHA IO ONMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHHUC

1.3

pacrio3HaBaTh TNPOSIBIIEHHME M3yYCHHBIX (PU3MUECKUX SBJICHUH B
OKpY’KaloIleM MHpeE, B TOM 4Hcie (U3NYECKUE SIBICHHUS B NMPHUPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/layy B y4EOHYIO, BBIICIATDH

CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3HUECKUX SIBICHHIA

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3Ys (U3MYECKHE BEIUWYMHBI, IpPU OINUCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU

BEJIMYMHAMHU, CTPOUTh TIpapUKd  HU3YYEHHBIX  3aBUCHUMOCTEH




(bU3HYECKUX BETMUNH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS W IPOIIECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHa U 3alUCBhIBaTh €ro  MaTeMaTHYECKOe

BBIPAXXCHUEC

1.6

OOBSCHATH (PU3HYECKHE MTPOLECCHl U CBOMCTBA T€Jl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX IIAaroB € IMOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBa

(1)I/ISI/I‘ICCKI/IX HBHGHHfI, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIM 3dKOHOMCPHOCTHU

1.7

pemate pacu€THble 3aJayd (omuparouiyecss Ha cucreMy u3z 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3ajadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBISIBIATh HEJOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
JUI pelleHHs], MPOBOAUTh Pacy€Tbl U OLIEHUBATh PEATUCTUYHOCTD

MIOJIyYEHHOT'0 3HaueHUs1 GPU3NYECKON BETUUNHBI

1.8

pacrno3HaBaTh MpOOJIEMbI, KOTOPbIE MOYKHO pPEIIUTh MpPH IMOMOIIU
(Gu3HYECKUX METOO0B, UCIIOJIb3Ysl ONMCAHHE UCCIIEI0BAaHuUs, BbIIEIATh
MIPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IPABUIBLHOCTh IOPAJIKA
IIPOBEACHUS HUCCJENOBAHMSA, JEJaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3YJIbTAaThL Ha6JIIO,Z[eHI/II71 H OIIBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WM
(Gu3HYECKUX CBOWCTB TEJI: CAMOCTOSITEJIbHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ OMBITa U €ro

pe3ynbTaThl, POPMYITUPOBATEH BHIBOJIBI

1.10

NPOBOJIUTh TPH HEOOXOIMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTW4HHBI ((POKyCHOE
paccTosHue coOuparoleil JHUH3bI), 0OOCHOBBIBATH BBIOOP CrHocoba

U3MepeHus (M3MEPUTENILHOTO Mproopa)

MPOBOANTH WCCIIEJIOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
WCIIOJIb30BAHUEM MPSIMbIX HU3MEPEHUI: IUIAHUPOBATh HCCIENOBAHUE,
CaMOCTOSITEIbHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI
MOJTyYeHHOW 3aBUCUMOCTH (U3NYECKUX BEIUYUH B BHJE TaOIUIN

rpadukoB, fenaTh BBIBOBI IO Pe3yJbTaTaM UCCIIEIOBAHUS




1.12

INPOBOAWTH  KOCBEHHBIE  HM3MEPEHHUS  (PU3MYECKHX  BEIUYMH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys MPENJIOKEHHONM HWHCTPYKIMH,
BBIYUCIIATh 3HAYCHUE BEIMYMHBI W AHAJIU3UPOBATh IOJIyYEHHBIC

pPEe3yJIbTaThI C YUETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUI

1.13

coOMofaTh MpaBWJIa TEXHUKH OE€30MacHOCTH Mpu  pabore ¢

J1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3indaTb OCHOBHBIC IIPU3HAKH H3YYCHHBIX (bHSI/I‘leCKI/IX MO,Z[CJ'ICFI:
MaTCpHaJibHasd TOYKa, a0COJIIOTHO TBépI[OC TEII0, TOYCYHBIM MCTOUYHUK
CBCTAa, J1y4, TOHKas JIMH3a, IIaHCTapHasA MOACJIb aTOMa, HYKJIIOHHAas

MOJCJIb aTOMHOI'O s1pa

1.15

XapaKTepu30BaTh MHPUHIUNbBI JEHCTBUS HU3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOHCTBax (U3MUECKUX SBJICHUH M HEOOXOJUMBbIE

¢duznyecKre 3aKOHOMEPHOCTU

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBbI JIIsl TIOCTPOCHUS N300paKeHUI B MJIOCKOM

3epKaiie u coduparoleii mHse

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B TIOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHs O€30macHOCTH TpU  OOpalleHHuH ¢
npuOopaMy ¥ TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBBS U

CO6J'IIOI[€HI/I$I HOPM 35KOJIOTUYCCKOTI'O TOBCACHU B Oprn(anmeﬁ cpenc

1.18

OCYILECTBIISATh MOMCK MHPOPMALUU (HPU3UUECKOTO COJEPKAHHSI B CETH
WuTepHer, caMoCTOATENbHO (OpMYIHpPYSd MOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENENCHUs  JTOCTOBEPHOCTH  MOJy4EeHHOU
uHpOpMAllMM Ha OCHOBE HMEIOIIMXCS 3HAHUN M JIOTOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BAaTh IPH  BBIMOJIHEHMH Y4YE€OHBIX 3a/JaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COJEpKaHUs, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTts npuémMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpazoBaHus UH(GOPMAIMU U3 OJHOU

3HAKOBOU CHUCTEMBI B APYTYIO




CcOo31aBaTh COOCTBEHHBIE IHCBMEHHBLIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HCECKOJIBKHX HCTOYHUKOB (1)I/I3I/I‘ICCKOI"O

coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJIbTaTbhl MPOEKTHOW WU

1.20 HCCIICIOBATEIbCKOM JIeSITEILHOCTH, npu 9TOM rpaMOTHO
KCIIOJIb30BaTh U3YYEHHbI MOHATUHWHBIA anmapaTr U3y4aeMoro pasziena
(GU3UKA W COMPOBOXKAATh BBICTYIUICHUE TPE3EHTAlUCd C y4ETOM
0COOEHHOCTEN ayJJUTOPUU CBEPCTHUKOB
MIPH BBITIOJHEHUHM YY€OHBIX MPOEKTOB M HCCICIOBAHUN (PH3UICCKIX
MIPOIIECCOB PaCIPEACNIATh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
191 IOCTABJIICHHBEIMM  3aJadaMM, CJICJAWTh 3a BBIIOJHCHHEM ILIaHA

HeﬁCTBHﬁ U KOPPCKTUPOBATH €ro, aACKBATHO OLICHHUBATDb COOCTBEHHBIHN
BKJIad B JOCATCIBHOCTL TIPYIIIbI, BBICTpAUBATH KOMMYHHKATHUBHOC

BSaHMOHeﬁCTBHe, IMPOABJIASA TOTOBHOCTDL paspCliaTb KOH(bJ'H/IKTBI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC

Kon
pasneJa

Kon
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUS

®U3UKA U EE POJIb B TIO3HAHWHW OKPYXXAIOIIEIO MUPA

1.1

®uszuka — Hayka O Ipupozge. SIBaeHUs DPUPOIBI.
@dusnueckue  SBICHUS:  MEXAHWYECKHE,  TEIUIOBBIE,

SJICKTPUYCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousnueckue  BenMUMHBL  V3mepenuwe — pusmueckux
BenumunH.  Dusnueckue  npubopel.  [lorpemrHocts

u3MepeHuil. MexxyHapoiHasi cucteMa eInHUI]

1.3

EcrecTBeHHOHAYYHBIII METOJ TO3HAHHS: HAOIOACHUE,
IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
OKCHEPUMEHT IO IPOBEPKE TUIOTE3, OObICHEHHE

HaOJIFOJaeMOT0 SIBIIEHUSA

1.4

Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJIeNei

1.5

[TpakTyeckue paboTHI:

#Hi#HParf##l13Mepenne paccToSHUN.
#H#HPar#H##3Mepenue 00bEMa KUAKOCTU U TBEPAOTO
Tena.

#H#HParf##ONpeiesieHre pa3sMepOB MAJIBIX TEL.
HH#HPar#H#I3mMepenre  TemmnepaTypsl Ipd  [TOMOILHU

FKUAKOCTHOI'O TCPMOMETPA U JATUUKA TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHMU BEIIECTBA

2.1

HH#HPar###CTpoeHne BellecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOIIUE  JUCKPETHOE

CTPOCHUC BCIICCTBA

22

#HH#PartHHt ] prokenne YacTHI]  BEIICCTBA. CBs13b
CKOPOCTH  JIBIDKEHHS  YacTHI[ C  TEMIIepaTypoil.

BpoyHoBckoe nBmwxkenue, nuddy3us

23

B3anmoneiicTBre yacTUI] BEIIECTBA: MPUTSIKEHHUE U

OTTAJIKUBaHHUC




HH#H#Parf##ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

24 B3auMoCBsA3bp MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX M HUX aTOMHO-MOJEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHHI BOJIbI
[TpakTueckue paboTHI:
#H##HParf##OLeHKa 1uaMeTpa aToMa METOJOM PsIIoB (¢
ucronb30BaHueM pororpaduii).

2.6 HHPar###OnbITel 10 HAONIONCHUIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HH#HPar#H##ONbpITEI 10 OOHApY)KEHUIO JEMCTBUS  CHII

MOJICKYJIAPHOT O NPUTIKCHUSA

JIBIDKEHUE U B3AUMOEMCTBUE TEJI

11 Mexanunueckoe JIBJKCHHUE. PaBrOMEepHOE U
' HEPAaBHOMEPHOE JIBUKECHUE
HHHHPar###CropocTb. Cpennsis CKOpOCTh npu
32 HEPaBHOMEPHOM [JBMXEHMM. Pacuér myTw M BpeMeHU
JBYDKEHUS
SIBnenue uHepnuu. 3akoH uHepuuu. B3aumoneicTBue
33 TEJ KaK INPUYMHA W3MEHEHUS CKOPOCTU JIBUJKEHUS Tell
Macca kak Mepa UHEpPTHOCTH Tela
14 ###Parf##InotHocTs BemecTBa. CBsI3p IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BellecTBa
3.5 Cuna Kak XapakTEepUCTHUKA B3aUMOACHCTBHSI TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' IIOMOIIBIO TUHAMOMETPA
3 #Hi#HtPar#H#IBnenue Tiarotenus u cuia TsokecTH. Cuna
7 TSDKECTH Ha ApYyrux mia”erax. Bec tena. HeBecomocTs
18 Cwia tpeHns. TpeHne CKOJNBXEHHS W TPEHHUE IOKOS.
' TpeHue B npupoJe U TEXHUKE
39 ##H#Par#H##Cll0)KeHHe CWJI, HaIpaBJIEHHBIX IO OJIHOU
' npsmoil. PaBHoelcTByo1Iast CHl
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTHM PaBHOMEPHOIO  ABM)KECHHUS
(wapuka B KMIKOCTH, MOJENHU  DJIEKTPUYECKOTO
aBToMOOWIE W Tak painee). OmnpeneneHue cpemaHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 110
HaKJIOHHOM  IUIOCKOCTH. OrmpenenaeHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh pacTshKeHUs (aedopManuu) mpyKHHBI OT
OpUIOKEHHOW  cuibl.  OmbITBI, J€MOHCTPHUPYIOLIUE
3aBUCHUMOCTB CHJIbI TPEHHS CKOJIbKEHMS OT Beca Teja U

XapaKTepa COIMPHUKACAIOIIUXCs HOBerHOCTeﬁ

duznyeckue SIBJICHUA B npupoac: MpuMEpbl ABUXKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMH B )KUBOW M HEXXHBOU IPUPOJIC,
JIEHCTBHUE CHJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: JTMHAMOMETP, HOJIIUITHUKA

JIABJIEHME TBEPJIBIX TEJ, JKUJKOCTEN 1 TA30B

4.1

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrnocoObl YMCHBIICHUA U

YBCIUUYCHUA JaBJICHUA

4.2

JlaBrienue raza. 3aBUCUMOCTD JIaBJIICHUS Ta3a OT 00bEMa,

TeMIIepaTypbl

43

Hepeﬂaqa JaBJICHUA TBép)II)IMI/I TCJIaMH, XUIKOCTAMU U

razamu. 3akoH Ilackams. [ITneBMaTnyeckre MalIuHbBI

4.4

3aBUCUMOCTh  JaBIEHHUS  JKUAKOCTH OT  TIyOMHBI.
I'mapocraTuyeckuii mapagokc. CooOIIArONTHUECS COCYIBI.

FI/II[paBHI/ILIeCKI/Ie MEXAaHU3MBbI

4.5

Atmocdepa 3eman u atMmocdepHoe asnenue. [IpuuuHbl
CYIIECTBOBaHMSA BO3AYIIHON 000104y 3emsn. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPs

4.6

N3mepenue atmocdeproro nasienus. [Ipubopbr mis

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JleficTBHE XKUIKOCTU M ra3a Ha MOTPYKEHHOE B HMX
Teno. BelTankuBatomas (apxuMenoBa) cuiia. 3aKOH

Apxumena

4.8

IInaBanue ten. Bo3ayxonnasanue




4.9

[IpakTraeckue paboOTHI:

HccnemoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TOTrpyKEHHOH B JKMIKOCTh YacTH Tela.
OnpeneneHre BHITAIKUBAIOIIECH CUJIbI, JEHCTBYIOIIECH Ha
TENo, TMOrpy:k€HHOE B  JKUIAKOCTh.  I[IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tela. OIBITH,
JEMOHCTPUPYIOUIUE  3aBUCUMOCTh  BBITAJIKMBAIOIICH
CHJIBI, JCUCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BEMaA
NOTrPY>KEHHOW B ’KMJIKOCTh YacTH Te€Ja U OT IUIOTHOCTH
JKUJIKOCTH. KoHnctpyupoBanue apeomeTpa HIIH
KOHCTPYMpPOBAaHHME  JIOJAKM U  OIpeleneHue e

TPy30NIOABEMHOCTH

4.10

dusnueckue SIBIICHUS B IIpUpOJE: BIIMSIHUE
aTMoc(epHOro JaBJICHUS Ha )KHBOW OPTaHMU3M, IIJIABaHUE

PBIO

4.11

TexHuueckue yCTpOMCTBa: COOOLIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TMIPABIMYECKUN IIpeEcC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 Mexanuueckas padorta
52 MexaHuueckas MOUTHOCTb
53 [IpocTble  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHas
' m10ckocTsh. [IpaBuino paBHOBecus ppryara
54 [IpumeHeHue npaBuiia paBHOBECHUS phlyara K OJIOKy
«3omotoe  mpaBwio»  MexaHukd.  Koaddunuent
5.5 TIOJIE3HOTO JNEUCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [TorenmanpHast 3HEPrum TeJa, TOAHATOrO Ha 3eMIEN
5.7 Kunernueckas sneprus
sg [lonHas mexaHudeckas PHEpPrus. 3aKOH M3MEHEHMS U
. COXPAHECHHS MEXAHNYECKOW YHEPTUN
59 [IpakTraeckue pabOTHI:




##Par#t###Onpenenenre  paboOTbl CHIBI TPEHUS TIPH
PaBHOMEPHOM JBIKEHHHM Teja 10 TOPU30HTAIBHOM
noBepxHoctu. MccinenoBaHue yciaoBUH — pPaBHOBECHS
ppuara. Msmepenne KIIJ[ HakJIOHHOW IUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHHUS] MEXAaHUUECKOU SHEPTUU

duszndyeckue SABJICHUS B npupoaec: pblHaru B TEIIC

5.10
YeJI0BEKa
TexHHUYecKkue yCTpOWCTBA:  pblYar, IOJBHXKHBIM H
5.11 HETIOJBYIKHBIN OJIOKH, HAKJIOHHAS IUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KVIACC
Kon Koxn
IIpoBepsiemble 3JIeMEeHTBI COAEPKAHUSA
pasiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI  MOJEKYISIPHO-KMHETHUYECKOU
61 TEOpUM CTPOEHHUs BemectBa. Macca U pa3mepsl
. Mosiekysl.  OnbITbl, MOATBEPXKJIAIOIINE  OCHOBHbBIE
MIOJIOKEHHU S MOJIEKYIIPHOKHHETUYECKON TEOPUH
Mogenn  TBEpAOTrO,  KMJIKOTO M Tra3o00pa3HOro
6.2 cocTtosiHUM BemiecTBa. Kpucrammnueckue u amopdHbIe
Tena
OOBsicHEeHHE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPABIX TeI
6 6.3 Ha OCHOBE IOJIOKEHUM MOJEKYJIIPHOKMHETHUECKOMN
TEOpUH
6.4 CMauvBaHMe U KaIWUIIPHBIE SBJICHUS
6.5 TermoBoe paciiMpeHue u cxaTmue
66 Temneparypa. CBsi3b TeMmrepaTypsl CO CKOPOCTHIO
' TETJTIOBOTO JIBUKEHUS YaCTHIT
67 Buytpennss sneprusi. Crioco0bl H3MEHEHNS BHYTPEHHEN
' SHEPTrUH: TeIJIoNepeiaya U COBEPIICHUE PadOTHI
6.8 Bunbl Temionepenayun: TEMIONPOBOJAHOCTh, KOHBEKLIUSA,




U3JIy4eHue

KomugectBo TCIIIIOTHI. YI[CJ'IBHaH TEIIOEMKOCTD

6.9
BEIIIECTBA
6.10 TemmooOMeH U TemIOBOE paBHOBECHE. Y paBHEHHE
' TEIUI0BOro OanaHca
611 [InaBieHue u OTBEpJEBaHUE KPUCTAIUIMUECKUX BEILIECTB.
. Y nenpHas TEMI0TA MUIABJICHUS
[TapooOpa3zoBanne u  KoHJeHcamwms. VcnapeHue.
6.12 Kunenue. VYaenbHas  Ttemiota mnapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMITEPATYPhl KUIICHHUSI OT aTMOC(EepHOTrO
JTaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DHeprus TOIJIMBA. Y AeJIbHAS TEIIOTa CrOPaHUs
[Mpunmuner  pabotel  TerioBbix — asurareneit  KITJI
6.15 TEIJIOBOTO JBUTATENsA. TeruioBble ABUTATENIM U 3aIUTa
OKPY’KaIOIIEeH cpebl
616 3aK0oH COXpaHEHUs U MPEBPAILICHUS SHEPTHUH B TEIUIOBBIX
' nporeccax
[TpakTdeckue paboTHI:
HHHPar#H#ONBITEI 110 OOHApY)KEHUIO JIEHCTBUSA  CUII
MOJIEKYJIIPHOTO TIPUTSKEHUSI.
HH#HPar#H##0ONBITBI 10 BBIPAILMBAHUIO  KPUCTAJUIOB
MMOBAapPEHHOM COJIM WM caxapa.
HHParf#H#ONBITE o HaOIIOIEHUIO TEII0BOr0
617 pacCIIMpPEeHHsI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

#HPar###Onpenenenne naBieHUs BO3Ayxa B OallJIOHE
IINTPULIA.

HHHParf##ONBITE, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh
JABJICHUST BO3yXa OT €ro oO0BhEMa W HarpeBaHUS WIH
OXJIXKICHUSI.

H###Par### [poBepka runoTe3bl JMHEHHON 3aBUCUMOCTH

JUIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKON




TpyOKe OT TeMIlepaTyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM TeJIa B pe3yJbTaTe TEIUIoNepeaadyd u paboThI
BHCIIIHUX CHIJL.

#i#Par#t#lIcciienoBanue SBJICHUS TEIUIOOOMEHA TNpU
CMEIITMBAHUH XOJIOJTHOW U TOPSTYCH BOJIBI.
HHPar###Onpenenenue KOJINYECTBA TETJIOTHI,
MOJIYYEHHOTO BOJOW TPU TEIUIOOOMEHE C HAarpeThIM
METaJUTMYECKUM IIUIUHAPOM.

#HHPar###OnpeneneHue YAEIBHOU TEIIOEMKOCTH
BEIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca UCIapeHus.
HHPar###OnpeieneHue  OTHOCUTENIBHOM — BJIAYKHOCTH
BO3/yXa.

H#HPar##H#Onpenenenre yaenbHON TEIUIOThI IJIaBJICHUS

JIBJIA.

6.18

duzuyeckue SBICHUS B TMPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE W KaNmWULIPHBIE SBICHUS B TPHPOJE,
KpHUCTaJUTBI B TIpupoje, u3nydeHne CoiHIa, 3aMep3anne
BOJI0EMOB, MOpPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCra.

6.19

TexHudyeckne  yCTpOWCTBA:  KalWUIAPBL, IMPUMEPHI
WCIIOJIB30BAaHUsI KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUIPOMETpBI, IICUXPOMETpP, MHapoBas TypOHHA,

JABUTAaTCJIb BHYTPECHHECTO CrOpaHusA.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuzanus Ten. J{Ba poaa 3JIeKTPUUYECKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH Kynona

7.2 (3aBHCHMOCTb CHJIBI B3aUMOACHCTBUS 3aPSIKEHHBIX TEJ OT
BEJIMYMHBI 3aPsII0B U PACCTOSHHSI MEXKY T€TaMHU)

73 Onektpuueckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

nosst. [lpuHIMN Ccynepno3unuu 3IEKTPUYECKUX TOJIeH




(Ha KaUeCTBEHHOM YPOBHE)

Hocutenu snekrpuueckux 3apsiioB.  DJIeMEHTapHbIN

7.4 anexkTpuyeckuil 3apsan. Crpoenue aroma. IlpoBoaHuku u
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JICKTPUYECKOr0 3apsiia
6 ONeKTpu4yeckuii  TOK.  YCIOBUSL  CYLLECTBOBaHUS
' AIIEKTPUYECKOr0 TOKA. VICTOUHMKM IOCTOSSHHOT'O TOKa
Hencrus JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSIX M ra3ax
o, Onektpuueckas wmenb. Cuna TOKa. OJIEKTPUYECKOE
' HaIpspKEHUE
9 ConpoTusrienue MIPOBOAHMKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa i y4acTKa Henu
- IlocnenoBarenbHOE M MApauIEbHOE  COCIUHEHHE
. IIPOBOTHUKOB
PabGota ¥ MOIIHOCTb 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
13 ONeKTpUYecKue Ienu W TMOTPEOUTENH 3IIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikanue
[TocTostHHBIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX
7.14
MarHMToOB
15 MaruutHoe mnone. MarauutHoe mnone 3€eMJIM U €ro
' 3HauY€HUE IS )KU3HU Ha 3emiie
716 OnbIT OpcTena. MarHUTHOE MOJE SJIEKTPUIECKOTO TOKA.
. [IprMeHeHne 31eKTPOMAarHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO TMOJSI Ha IMPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonbp3oBaHue
. ANIEKTPOJIBUraTeNeil B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIOPTE
7.18 Oneitel  @apaznes.  SBneHue  AIEKTPOMAarHUTHOU




uHaykuuu. Ipasumno Jlenna

DJIIEeKTpOreHepaTop. CnocoObl MOJTy4YEHUS
7.19 AIEKTPUYECKOM SHEPIUM. DJIEKTPOCTAHIIUH Ha

BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTUU

[TpakTrueckue pabOTHI;

OnbITHI IO HAOIIOEHUIO AJICKTPU3AIMH TEJ UHIYKIIUEH

U TIPH COITPUKOCHOBEHUHU.

HccnemoBanue JEHCTBHS  DJIEKTPUYECKOIO TOJS  HA

MIPOBOJTHUKY M TUDJICKTPUKHU.

COopka u mpoBepka pabOThI SJICKTPUUSCKOW IENH

IMOCTOSIHHOT'O TOKA.

H3mepeHnue u peryanpoBaHUE CUITbI TOKA.

H3mepenue u peryanpoBaHUue HAMIPSHKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepes3

PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSDKEHUS

Ha PE3UCTOPE.

ONbITHI, JIEMOHCTPHUPYIOIITHE 3aBHCHMOCTD

AIEKTPUYECKOTO COMPOTHUBJICHHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuraa.

[IpoBepka TmpaBuUia CIOXKEHUS  HANpsDKEHUN  TpHU
MOCJIEIOBATEIBHOM ~ COCAMHEHMU JIByX  PE3UCTOPOB.
IIpoBepka mpaBuna uisl CUibl TOKA NP NapaJlIeIbHOM
coelMHeHWH  pe3uctopoB.  OmpeneneHue  pabOTHI
JIIEKTPUYECKOTO  TOKA, MAYLIETO YEepe3  PE3UCTOP.
OmnpeneneHue  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BbI/IENIsIEMON Ha pe3uctope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKA, UAYHIETO YEPEe3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Hel. Onpenenenne KI1/] narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHMCTBUS TOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHuTHOTO 0JIs1 TOCTOSIHHBIX MarHUTOB TIPU
ux oObenuHeHUM M pazgeneHuu. Mccienosanue
JIENCTBUS DJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OHBITI:I, ACMOHCTPHUPYIOIIUC 3aBUCHUMOCTDb CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHWTa OT CHJIbI
TOKa M HaNpaBJIieHUs TOKa B Karywmike. H3ydeHue

IIGIZCTBI/IH MAaroiuTHOrO ImoJjid Ha MNPOBOAHHMK C TOKOM.

Koncrpyuposanue u U3y4eHHe paboThI
AJIEKTPOJIBUTATETIS. N3mepenue KITL
AIIEKTPOABUTaTEILHON YCTQHOBKH. OnbIThI o

HUCCICIOBAaHUIO SIBJICHUS SHCKTPOMaFHHTHOﬁ WHAYKIOWN:
HUCCICIOBAaHUC W3MCHEHHMI 3HAYCHUS W HaIpaBJICHUA

HHAYKIOUOHHOI'O TOKa

7.21

®u3nyeckue SBIECHUS B TPHUPOJAC: DICKTPUUECKHE
SBICHUS B  arMocdepe,  IJIEKTPHUECTBO  IKUBBIX
OpPraHMW3MOB, MAarHUTHOE TOJIe 3eMJIH, perd IMOIIOCOB,
POJIb MATHUTHOTO TOJIS [IIs KU3HU Ha 3eMJie, MOJSPHOe

CHAHHNC

7.22

TexHUYecKrne YCTPOMCTBA: DSJIEKTPOCKOIL, aMIIEPMETP,
BOJIBTMETp, PEOCTAT, CUETUUK DIICKTPUICCKOU DHEPTUH,
AJIEKTPOOCBETUTEIFHBIE ~ TPUOOPHI,  HArpeBaTEIbHBIC
AIIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAaHUTENH, JIEKTPOMArHUT, DIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon anementa [IpoBepsieMble 2JIEMEHTBI COJIEPKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe JBUKEHHE. MarepuaipHas — TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUUECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE MPAMOIMHENTHOE IBUKEHNE
#H##Par##HHepaBHOMepHOE NPSIMOJIMHENHOE IBHKEHUE.
8.4 CpenHsis W MIHOBEHHAass  CKOpOCTb  Tela  IpH

HCPpaBHOMCPHOM JABUKCHUN




Yckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE

8.5
JIBIDKEHHE
8.6 #H##Par###CBoOoqHOE Tagerne. OnblTel [ amuiies
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yactora oOpamenus. JIuHEiHAs U yriioBas
ckopocTH. LleHTpocTpeMuTebHOE yCKOpEHNE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetunii 3akon HetoToHa
8.11 H##Par###] [puHUUI CyNIepIIO3ULIMK CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar##H#Cunia  TpeHus: Cuila TPEHHsI CKOJIbKEHUS,
513 CUJIa TPEHUS MTOKOSI, IPYTUE BUJIbI TPEHUS
H#H#HParf##Cuila  TSHKECTM M 3aKOH ~ BCEMHPHOTO
.14 TATOTEHUs. Y CKOpEHHE CBOOOIHOTO MaJCHUs
Jeumxenne  tworaner  Bokpyr — Comnma.  Ilepsas
813 KOCMHUYecKasi CKopocTb. HeBecOMOCTb 1 neperpys3ku
PaBHOBecue marepuanbHON TOUKU. AOCOJIIOTHO TBEPIOE
8.16 oo
#Hi#H#Par###PaBHOBecue TBEPIOro Tella C 3aKPEIUIEHHOU
817 0CbI0 BpauieHus1. MomeHT cuibl. LleHTp TspkecTn
8.18 Nmnynsc Tena. I3MeHeHne ummynbca. MIMmynbsce cuiib
8.19 3aKOH COXpaHEHMSI UMITYJIbCa
8.20 Hi#HPar###PeakTHBHOE OBM)KEHHUE
8.21 Mexannueckasi paboTa U MOIIHOCTh
Pabora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPIUuu U paboThI
[lorenumanbHast  SHEprust Tejna, MOJHATOrO  Haj
8.3 MTOBEPXHOCTBHIO 3EMJIU
8.24 IToTreHumanpHas S3HEPrUs CKATOU IIPYKUHBI
##Par#Ht#Kunernueckass ~ sHeprus.  Teopema o
8.23 KMHETUYECKOM dHEPrun
8.26 HHHParf##3aKoH COXpaHEHUsI MEXaHUYECKOU PHEPTUN




8.27

[TpakTuyeckue paboThI:

Omnpenenenue cpeHEel CKOPOCTH CKOJIbKEHHsI Opycka
WIA JBW)KEHHUS IIapUKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tela IPU PaBHOYCKOPEHHOM
JIBMOKEHUU 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayaJlbHON CKOPOCTH.
[TpoBepka TrHIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JIBIDKEHUU 0€3 HaydalbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psaJ  HEYETHBIX 4YHMCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CuIbl HOpPMajabHOro JasieHud. OnpenencHue
Ko3pduurenTa TpeHHus CcKoubxkeHus. OmnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOThl CHUIIBI
TPEHUsT NpPU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAJIBHON MOBEepXHOCTH. OmnpezneneHue padoThI
CWJIBI  YOpPYrocTM  Tpu  HoabéMe  Ipyza ¢
UCTIONF30BAHUEM  HETOJBIKHOTO W IOJBHKHOTO

0JIOKOB

8.28

du3znyeckue SBICHUS B npupoac: NpujrMBbl U OTJIIUBLI,
JABWKCHUEC IIIIaHET ConHeyHoun CHUCTCMbI, PCAKTHBHOC

JABUIKCHUC KMBBIX OPraHn3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CIUJOMETP,  AATYUKHU

MMOJIOKCHH, paCCTOAHUA U YCKOPCHH, PAKCThI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHbI

KonebarenbHoe JABUKCHUC. OcHoBHBIE XapaKTCPUCTUKU

> KOJIeOaHUI: TIEPHO/I, 9aCcTOTa, AMILTUTY/Ia
97 MaremaTnueckuii 51 IIPY>KUHHBIN MasTHUKH.
' [IpeBpartieHue sHEPTUM MPHU KoJIeOaTeIbHOM ABHKEHUH
. 3aryxaomue KosneOaHusi. BpIHyXIeHHbIE KoJjeOaHUs.
' Pe3onanc
Mexannueckue BosiHbl. CBONCTBA MEXAaHUYECKUX BOJIH.
9.4 IIpononpHble M THONEpPEYHbIE BOJIHBL. J{JIMHA BOJIHBI U

CKOPOCTh €€ pactpocTpaHeHusl. MexaHn4ecKrue BOJTHBI B




TBEPJIOM TeJie, CECMUYECKHE BOJIHbI

9.5 3Byk. ['/poMKoCTb U BbIcOTa 3ByKa. OTpaskeHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue paboThI:
Omnpenenenue 4acToTbl MW Hepuoja  KoseOaHuit
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToTbl M Hepuojia  KosieOaHui
NPY>KHHHOTO MasiTHUKA

97 HccnenoBaHue 3aBUCUMOCTH — Ilepuoja  KojeOaHMi

' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJIHHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuoja  KoJjeOaHWiA
IPY)KUHHOTO MasTHUKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTHU nepuosa KosieOaHuH rpy3a,
MIOJIBEIIEHHOIO0 K HUTH, OT MAacChl Ipy3a U KECTKOCTH
NpYXUHBL MI3MepeHne ycKopeHus: CBOOOHOTO M ICHHS
®dusnueckue SBICHUS B MPHUPOJE: BOCHPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKHE BOJIHBI,
IyHaMH, 9XO0

9.9 TexHuueckne yCTpOWCTBA: IXOJOT, HCIIOJIB30BAHKE

yABTPa3ByKa B ObITY U TEXHHKE

10

OJIEKTPOMATHUTHOE TIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMAarHuTHBIE BOJIHBI.

101 CBoifcTBa 37€KTPOMArHUTHBIX BOJH

10.2 [Ikana 3eKTPOMarHUTHBIX BOJTH

103 DnekTpoMarHuTHas Tpupoaa cBera. CKOpPOCTh CBeTa.

. BonHoBEBIE CBOMCTBA CBETa

[IpakTideckue paboTHI:

10.4 W3yuenne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH  C
MTOMOIIIBI0 MOOHMIIBHOTO TeedoHa
@dusndeckue SBICHUS B TPUPOJE: OHOIOTHUECKOE

10.5 JeiicTeue BUIMMOTO, yABTPa(hUOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4eHUN

106 TexHuueckue YCTpOWMCTBA: WCIIOJIb30BaHNE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3HU
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CBETOBbBIE ABJIEHUA

11.1 JIyueBas monens cBera. Mictounuku cBera
11.2 [IpssMonMHENHOE PaCIPOCTPAHEHHUE CBETA
13 Ortpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTPaKEHUS
' CBETa
114 [Ipenomnenune cBera. 3akOH IPEJIOMJIEHHS  CBETa.
' [TonHOE BHYyTpeHHEE OTpaKEHUE CBETa
11.5 JInnza. Xox nyueil B TuH3e
116 Ontuyeckast cuctema (oToanmapaTa, MHUKPOCKONA H
' TeJecKona
7 I'ma3 xak onTudeckas cucrema. biau3opykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B cnektp. OnbiTel HpioTOHA.
' CrnosxeHue criekTpaibHbIX IBETOB. /lucnepcus ceera
[TpakTdeckue paboTHI:
HH#HPar#Ht#ccnenoBanue 3aBUCUMOCTH yria
OTpaXeHMsI CBETOBOTO JIyya OT yIJia MaJeHusl.
Hi#Par###l13ydeHie  XapakTepUCTUK  M300pakeHHs
IpeIMeTa B INIOCKOM 3epKalle.
#H#HPar##lccnienoBanue 3aBUCUMOCTH yria
MPEIOMJIEHUSI CBETOBOI'O JIydya OT yrja MaJeHus Ha
19 IpaHMIIEe «BO3YX — CTEKJION.
' #HPart## lonydenne  M300paKeHUN € TIOMOIIBIO
coOuparoIieii JMH3BL.
#HPar###Onpeneneane  (OKYCHOTO pacCTOSIHUS W
ONTUYECKOH CUJIBI cCOOMparoIeil TMH3BI.
HHHPar###ONBITE TI0 pa3lIOKEHUI0 OEJoro CBETa B
CIIEKTP.
HHHPar###ONBITHl 110 BOCHPHUATHIO LBETA IMPEIMETOB
MIPU MX HAOIIOJICHUH Yepe3 IBETOBBIC (PUITBTPHI
dusznyeckue sABICHUS B mpupoae: 3atMenust CoiHua u
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SBJICHHSI B atMocdepe
(uBeT HEOA, pedpakiys, paayra, MUPax)
11.11 Texnuueckue YCTpOIMCTBa: OUKH, MIEPUCKOII,




(doToanmapar, ONTUIECKHE CBETOBOIBI
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KBAHTOBBIE ABJIEHUA
1 OmnbiTel Pesepdopna u mimanerapHass MOJeNb aToma.
' Moaens atoma bopa
129 Hcnyckanue u morjouieHue cBeTa aToMoM. KBaHTBI.
' JIuHeityaTbie CIEKTPbI
12.3 PanmnoaktuBHOCTH. ANb(ha, OeTa- U TaMMa-U3ITyICHUS
Y Crpoenne aromHoro sapa. HykinonHas  Monuenb
' aTOMHOTO sipa. M30To1s!
s PaguoaxktuBHble npespamenus. llepuon momypacnana
' ATOMHBIX 571
D6 SnepHble peakuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOrO U
' MacCcOBOI'0 YHCEI
12.7 DHeprus CBA3M aTOMHbIX s1ep. CBsI3b Macchl U SHEPTUU
1.8 Peakuuu cunrtesa u aenenus saep. VIcTouHuKY 3HEprun
' CounHua u 3BE37
129 Snepnas  sHepretuka. JleWicTBUE  pagMOAKTUBHBIX
' U3ITyYEHUI Ha KUBBIE OPraHU3MBI
[IpakTuueckue paboThI:
HaOmoneHne CIUIOMIHBIX W JIMHEHYaThIX —CIIEKTPOB
.10 U3ITy4YEHUS.
HccnenoBanne TpekoB: U3MEPEHHUE HSHEPTUHM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue paanoakTuBHOTO oHA
®dusnueckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PaaUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHUHEPAIIOB,
JICUCTBUE PATMOAKTUBHBIX M3IIYYEHU HA OPraHu3M
YesioBeKa
121 TexHuueckue YCTpOUCTBA: CIIEKTPOCKOIL,

WHIMBUIyaIbHBIN 103UMETp, Kamepa Bunbscona




IPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3H
U TI03HABa€MOCTH SIBJICHUH NPUPOABI, O POJM SKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B Pa3BUTHH
€CTeCTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHH, 00 3BOJIIOLUU
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHpaA, O BKIJIAAE POCCHUICKMX U 3apyOekHbIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSCHEHUE IMPOLIECCOB OKPYXKAIOIIETO

MHUpa, pa3BUTUC TCXHUKHU U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIecTBOBaHUsl MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUSI BeUlecTBA, O (PU3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh sIBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUHN
B OKpyXaromeM MHUPE, BBIACIAA HX CYHICCTBCHHBIC CBOMCTBA

(MpU3HAKK)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I 1 UCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA H

MIPOIIECCHI, HCTIONB3YA (DyHIaMEHTaTbHBIC U AMITUPUIECKHE 3aKOHBI

YMeHN€e ONUCHIBaTh HU3YUYCHHBIC CBOMCTBA T€II U (I)I/I3I/I‘ICCKI/IC SIBJICHHA,

UCIIONB3Ys (PU3NUECKHUE BETUIHHBI

Brnanenne ocHOBaMH METOJOB HAaydyHOTO TIO3HAHUS C YYETOM
cOOIIO/IEHHsI TIPaBUII O€30MMacHOr0 TpyJa: HaOMoJeHHE (PU3UUIECKUX
ABJICHUN:

YMEHHUE CaMOCTOSITEJIbHO COOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOTO HaOopa 00OpYyJOBaHUS MO MHCTPYKIMH, OMMUCHIBATH X0
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NUECKUX BEITUUNH:
yMEHHE IUIAaHUPOBAaTh  HM3MEPEHUs, CaMOCTOSTEIBHO  COOMpaTh
AKCIEPUMEHTAIbHYI0  YCTAHOBKY [0 HWHCTPYKLIMH, BBIYMCIATD
3HA4YEeHUE BEJIMYMHBl U aHAJIW3UPOBAThH IOJIyUYEHHBIE PE3YJbTAThI C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEJCHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIEI0BAHUIL;
CaMOCTOSATEIIFHO ~ COOMpaTh  AKCIIEPUMEHTAIbHYIO  YCTaHOBKY U
OPOBOANUTH  MWCCIEIOBAHME IO  HMHCTPYKLUH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BHJIE TAOIHIl U
rpaMKOB, yUYUTHIBATh MOIPEIIHOCTH, JI€1aTh BBIBOJBI 10 PE3yJIbTaTaM

HCCJIICAOBAaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (PH3MUECKHUX  MOJENEH
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIellb aTOMHOI'O $1pa) U yMEHHE NPUMEHATh UX I

00BbsICHEHUS (PU3MUECKHUX TTPOIECCOB

YMeHue oOBACHATh (PU3NUYECKHE MPOLECCHl U CBOWCTBA TE€N, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHUE C ONMOPON Ha M3YUYEHHbIE CBOMCTBA (PU3MUECKUX

HBJ'IeHHfI, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTU U MOJCIIN

VYMmeHue pemarb pacuéTHble 3ajgaud (Ha Oaze 2 — 3 ypaBHeHWU),
UCTONB3ys 3aKOHbl U (OpMYyJbl, CBs3bIBAIOLINE  (PU3HUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3aayH,
BBISIBIISITh HEJOCTAIOILIME JaHHBbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3Ha4YeHUs1 (U3NIECKOI BEITMYMHBI, YMEHUE OINPEILISATh Pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCJIIMYHHBI, HOJ'Iy‘lCHHOfI IIpU pCUICHUHU 3a]a4Un

YMeHHue XapakTepu3oBaTh IMPHUHLMIBL  JEHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB M0 UX ONMCAHUIO, UCIIOJIb3Yys 3HAHUSA O

CBOMCTBAaX (DM3MYECKUX SBJICHHH M HEOOXOoAuMble (QHU3MUecKue




3aKOHOMEPHOCTHU
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YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM Ui oOecriedeHUst O€30MacHOCTH  IpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
IKOJIOTMYECKOr0 IIOBEJCHUS B OKpYXKaloIled cpeae; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHHUS JOCTH)KEHHH (DU3UKH M TEXHOJOTHH

JId paliuOHaJIbHOT O IPHUPOJA0IIOJIb30BaAHUA

11

OnbIT mOMCKa, Npeodpa3oBaHMSA M MPEACTABICHUA HH(POPMALUH
(U3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; yMEHHE OLIEHUBATh J1OCTOBEPHOCTh
MOJIyYeHHOW WHQOpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalbl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYIYH; yMEHHE
co3laBaTb COOCTBEHHbBIE INHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(i)OpMaLII/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT cofep:KaAHUS
1 MEXAHWYECKMUE SABJIEHUA
. MexaHndeckoe — aBmkeHue. MarepuanbHas — Touka. CuctemMa  OoTcuéTa.
OTHOCUTETBHOCTD JABUKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE BMKeHue. Cpennss ckopocts. Dopmyna s
1.2 BBIYUCIICHHSI CPETHEH CKopocTh: v = S/t
PaBHOMepHOE NpsIMONIMHEHHOE ABMXKEHHME. 3aBUCHMMOCTb KOOpPAMHATHI Teja OT
BPEMEHHU B CIy4ae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 (1) =x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIHUH CKOPOCTH, IPOEKIUU
nepeMeIeH s, IyTH, KOOPAWHATHl TPHU PABHOMEPHOM MPSIMOJMHEHHOM
JIBIDKCHUU
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHM B Cllydyae PaBHOYCKOPEHHOI'O
NPSIMOJIMHEHHOTO JIBUKCHUS:
Sx(f) =vp, *t+ay* =
@opMynel UIT TIPOEKIIUN TIEPEMEIICHHUs, TPOCKIIMA CKOPOCTH M TPOEKIUU
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEWHOM JBH)KEHUU:
¢?
14 s;()=ty, - t+a,-—,
v () =vy+a,-t,
a, (f)=canst,
v, =, =2a.s,
['paduky 3aBUCUMOCTH OT BpPEMEHHU JUIS MPOEKIMU YCKOPEHMS, NPOEKLUUU
CKOPOCTH, TPOEKIMU IEpPEeMEIIeHUsl, KOOPAMHATHI TMPH PaBHOYCKOPEHHOM
NPSIMOJIMHEIHOM JIBUKCHUN
CBoOogHoe manenue. PopMysbl, ONMCHIBAIOIINE CBOOOAHOE TAJCHUE Tela I0
1.5 BEPTUKAJIM (IBMKCHHUE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU

3emin). ['padmku 3aBUCHMOCTH OT BpEMEHHM MJIsi TPOEKLUHU YCKOPEHUS,




INPOCKIIMM CKOPOCTH M KOOPAMHATHI IPH CBOOOJHOM TMAaJCHHM Teja [0

BEPTHUKAIU

CKopocTh PaBHOMEPHOI'O JBIJKEHHUS Tella MO OKpY>KHOCTU. HampaBieHue
CKOpOCTH.
@dopmyna sl BBIYMCICHUS CKOPOCTH Yepe3 PajnyC OKPYKHOCTU U MEPUOJ

oOpareHus:
»
- i
T

IlentpocTpeMuTenbHoe  yckopeHue. HampaBneHue LEHTPOCTPEMUTEIBHOIO

yckopeHusi. @opmyiia 1 BBIYUCICHUS! YCKOPEHUS:

1.6
%
U
W
dopmyiia, CBA3BIBAIONIAS IEPUOJT U YACTOTY OOpAIICHHS:
- 1
T
Macca. [InotHOCTS BemecTBa. @opmyiia i BBIYUCICHUS TUIOTHOCTH:
_m
1.7 P=v
1.8 Cuna — BekTopHas usznueckas BearnuuHa. CiaoxeHue cuil
1.9 SIBnenne nnepruu. Ilepssiii 3axkoH HeroToHa
Bropoii 3akoH HeroTona:
Fam-a
1.10
CoHanpaBIeHHOCTh BEKTOPAa YCKOPEHUS TeJla U BEKTOPa CHJIbL, ACHCTBYIOLIEH Ha
TEJIo
B3aumoneiicteue tein. Tperuii 3akoH HeroToHa:
1.11 Fra=-Fs
L1 TpeHne nokost 1 TpeHue CKoyIbkeHuss. Popmyrna A BEIYACICHHUS MOILYJIS CHIIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTECHUE. 3aKOH BCCMHPHOI'O TATOTCHUS:
’P!I -1 5

-
R
Cuita TsbkecTu. Y CKOpeHHe CBOOOHOTO MaIeHUS.

F=G

dopmyra uisi BHIYUCICHUS CUITBI TSHKECTH BOJIM3H noBepxHOocTH 3emin: F = mg.
JBxenue mmanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.

HeBecomocTts u NIEpErpy3Ku

1.15

Hmnynbc Tena — BeKTopHas (pu3nueckas BeIUYHHA.
D=mo

Nmnynbce cuctemsl Ten. M3mMeHnenne nmnyibca. UMnynbe CHitbl

1.16

3akoH COXpaHCHUA UMITYJIbCA JJIA 3aMKHyTOﬁ CHUCTEMBI TCII:
D=ny0 +1i,U, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexanundeckas padota. Dopmyna i BEIYUCICHHS paOOThI CHIIBI:

A=Fscosa

MexaHnu4decKas MOITHOCTb:

1.18

Kunernueckas n noteHuuanbHas sHeprus. GopmMyina 171 BBIYUCIECHUS
KMHETUYECKON IHEPTHHU:
mu-
E,=—
A )

Teopema 0 kKnHeTH4YECKOM dHEprun. Popmyiia Jjisl BBIYUCICHUS TOTEHIIMAIbHON




SHEPIruu T€jia, IOAHATOIO

Hajg 3eMIIEH:

E, =mgh

Mexanndeckas OHEPIusi:

E=E.+E
A p
1.1 "

9 3aKOH COXpaHEHU MeXaHu4ecKor sHepruu. opMyra 11 3aKoHa COXpaHEHUS
MEXaHWYECKOM PHEPruu B OTCYTCTBHE CHII TpeHUs: £ = const.
[IpeBpanienne MexaHUUECKOW YHEPTUM TTPU HATUYUHU CHITBI TPEHUSI.
[IpocThie MeXaHU3MBI. «30JI0TOE MTPABUII0» MEXAHUKHU.

Peruar. Momenr cunbl: M - Fl.
VYciioBue paBHOBECHS pblyara:
M+M,+.=0
1.20 =
[ToaBuxHBIN 1 HeMOABWKHBIN 010k, KIT/I mpocThIX MEXaHU3MOB,
T] — “‘TIQ.'I!SHM
‘gmqem:-:
JlaBiienue TBEpAOTO TENA.
dopMyia Juisl BBIYMCICHUS AaBICHUS TBEPIOTO Tea:
p F
S
121 JlaBnenue raza. ATMOCc(epHOE 1aBIcHHE.
['uapocTtaTdeckoe aBjieHUe BHYTPH KUIKOCTH.
dopMyna AJist BHIYUCICHUS JaBJIE€HUS BHYTPHU KUIAKOCTH:
D=pgh+p.,
1.22 3akoH [lackans. 'mapaBnuueckuit mpecc
3akon Apxumena. dDopmyna A8 ONPEAETCHUS BHITAIKUBAIOUIEH  CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras3:
1.23

A — 4
F-\;]i pel

Ycnopue mnaBanus tena. [InaBanue CYA0B 1 BO3OYXOIIIAaBAHUC




1.24

Mexannueckne KoseOaHWs. AMIUIUTYJa, TEPHOJ W YacTOoTa KOJICOAHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MaremaTuyeckuii ¥ TPYKUHHBIA MaaTHUKHU. [IpeBpalieHue sHepruu mpu

KOJIe0ATEIbHOM ABUKECHUU

1.26

3aryxaromue konedanus. Bernyxaennsie konedanus. Pezonanc

1.27

MexaHudeckrue BOJIHBI. HpOI[OJ'IBHBIe N IOIICPEYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI N

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

.; fIJ'T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IByx cpell. MH(pa3Byk U yIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

N3Mmepenne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
NPYXKUHBL, KO((GUIMEHTAa TPEHUS CKOJIbXKEHUs; paOOThl CHJIBI TPEHHS, CHIIBI
VIOPYTOCTH; CPEIHEH CKOPOCTH IBUXKEHHsS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpEeHHUs Opycka TMpW JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; YacTOThl M Tepuoja
KOJIeOaHU TIPYKUHHOTO MasTHHKA; MOMEHTA CHUJIbI, JICMCTBYIOIIETO HA phIyar;
paboThl CHIJIBI YOPYTOCTH TpU TOABEME Tpy3a C MOMOIIBIO HEMOJABHKHOTO
0J10ka; pabOTHl CUJIBI YIIPYTOCTU MPHU MOABEME Ipy3a C MOMOIIBIO MOIBUKHOTO
OJI0Ka.

UccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00BEMA TOTPYKEHHOM
YacTH Teja U OT IJIOTHOCTH >KHUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIICH CHIIBI
OT MAcCCHI T€JIa; CUJIbI TPCHUSA CKOJIBXCHUA OT CUJIbI HOPMAJIBHOI'O JaBJICHUA U OT
poaa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOUIEH B MPYKHUHE, OT CTEICHU
nedopMaluu MpYy>KUHBI, YCKOPEHUs: Opycka OT yIiia HakjOHa HampaBJSIONICH;
nepuosia (4acToThl) KOJIEOAHWM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TEPUOIA
KoneOaHui MPYKUHHOTO MAasTHHKA OT MAacChl Irpy3a M KECTKOCTH MPY>KUHBI,
MCCJICIOBAHNE HE3aBUCUMOCTH TIEPHOJa KOJIEOAaHWM HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS paBHOBCCHUS pblyara

1.30

Qusuueckue A6neHUs 6 Npupode. TIPUMEPBl JBWKEHUS C pasIMYHBIMHU
CKOPOCTSAIMH B )KUBOM M HEXKUBOU MPUPOJIE, NEUCTBUE CUJIbI TPEHUS B IPUPOJE U

TEXHUKE, MNPUIHNBbBI W OTJIMUBBI, JIBUXXCHHC IIJIAHCT ComHeuyHon CHUCTEMBI,




PEaKTUBHOE JIBHKEHHE KUBBIX OPraHU3MOB, PhIYaru B TEJIE YEeJIOBEKa, BIHSHUIE
aTMoc(epHOro AaBlieHUsI Ha JKUBOM OpraHU3M, IUIaBaHHE pbIO, BOCHPUATHE

3BYKOB JXUBOTHBIMHU, 3CMJICTPACCHHUC, celicMuueckue BOJIHBI, IYHAMH, 5X0

Texnuueckue yCWlpOIZCl’I’lGCl.' CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPE€HUA, OWHAMOMETpP, I[MOAINMIIHUKH, PaKEThl, pbIyar, HO,Z[BH)KHI)Iﬁ u

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAs IIJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6BITy,

131 COOOIIAIONINECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKUA TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMETp, HXOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SBJIEHW S
OCHOBHBIE  TIOJOKEHUS  MOJEKYISIPHO-KMHETHYECKOM  TEOPHUH  CTPOSHUS

2.1 BelecTBa. Mojienu TBEPIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSIHHM BEIIECTBA.
Kpucramnmaeckue u amop@HbIe Tena

55 JBmxenne dyactuir BemiectBa. CBs3b  CKOPOCTHM  JIBIDKEHHS  YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxkenue, U dy3us

2.3 CMmauyuBaHue U KaWUISIPHBIC SBJICHUS

24 TemnioBoe paclIupeHue u cxaTue

2.5 TennoBoe paBHOBECHE

6 Buytpennsis sHeprusi. PabGora u Teromepenaya Kak CHoOCOObl W3MEHEHUS

' BHYTPEHHEHN 3HEprun

2.7 Bunp! Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanne wu  oxyaxnaenue T1en. KonudectBo — TEIIOTHL. Y AelbHas
TEII0EMKOCTb:

2.8 :

Q=cm(t,—1,)
3aKOH COXpaHEHUsl PHEPIrUU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEMIOBOIO
Oamanca:

2.9
0 +0,+..=0
Ucnapenne u xoHueHcanusa. M3mMeHeHHe BHYTPEHHEW HHEpPruu B IPOIECCE

210 UcrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TerioTa

' napooOpazoBanus: L = O/m

2.11 BrnaxxHocts Bo3ayxa




[InaBnenne wu kKpuctaumzanus. V3MeHeHWe BHYTpPEHHEH SHEpPruM Mpu

IJIABJICHUHU U KpUCTAJJIM3allH. y,I[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA:

2.12 . 0
r B~
m
BHyTpeHHss 3HEprUsl cropaHus TOIUIMBA. Y IeJbHAasl TEII0Ta CTOPaHus TOIUIMBA!
2.13 q=0/m
2.14 [Tpunumns! padoTel TerioBbix Apurareneid. KI1/1 reroBoro apurarens
Ilpakmuueckue pabomoi
W3mepenune yaenbHON TEMIOEMKOCTH METAUIMYECKOr0o LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJIYyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHON
MacCchl, B KOTOPYIO OIIyIEH HarpeTbli LWINHIP; KOJWYECTBA TEILIOTHI,
2.15 OTJIaHHOI'O HAarpeTbhIM LMJIUHAPOM, IOCJIE OIyCKaHUS €ro B BOAY KOMHATHOMN
TEMIIEPATYPbl; OTHOCUTEIBHOW BJIAXKHOCTH BO3AYyXd; YAEIbHOW TEIUIOTHI
iaBieHus Jipga. MccnenoBaHue UM3MEHEHHUsT TEMIIEpaTypbl BOJBI  IIPH
Pa3NUYHBIX YCIIOBHSIX; SIBICHHS TEIJI0O00MEHa MPU CMEIIUBAHUHM XOJOTHOU U
ropsiueil BOJbl; Ipolecca UCTIapeHust
Qusuueckue A6leHUs 6 Npupode: TIOBEPXHOCTHOE HATSHKEHHE M KalWLISIPHbIE
2.16 SIBJICHHSI B TIPUPOJIC, KPUCTAJUIBI B TIpUpojie, u3nydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea: KalWUIApbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
517 JKUJKOCTHBIM TEpPMOMETp, JaTUMK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETP, MapoBas TypOUHA, JBUTraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tei. /[Ba Buaa 2IEKTpUYECKUX 3apsi0B
32 B3anMozeiicTBue 3apskeHHbIX Tel. 3akoH Kyinona
33 3aKOH COXpaHEHUs HJIEKTPUUYECKOTO 3apsaa
34 Onextpudeckoe none. HanpsokéHHocTh  snekTpudeckoro nois.  [IpuHiun
' CYIEPIIO3UINH AIIEKTPUUYECKHX MOl (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snektpruyeckux 3apsaoB. JleWcTBHE SIEKTPUYECKOrO IO  HA
' ANIeKTpUYecKue 3apaapl. [I[pOBOMHUKY U AUANEKTPUKU
3.6 ITocTosiHHBIN 35eKTpUdeckuil TOK. JlelicTBU 3nekTpudeckoro Toka. Cuia Toka.




Hanpsokenue.
I=q/t,U=A4/4

DJIeKTPUYECKOE COMPOTUBIICHHE. Y ICIbHOE AIEKTPUIECKOE COPOTUBIICHHE:

3.7 R = pl/S
18 3akon Oma i1 ydacTka aekrpudeckoit nermu: [ = U/R
[TocnenoBarenbHOE COEAMHEHUE TIPOBOIHUKOB:
. YT—TT ATT « D
[l =11\, l.' =LI ’?‘L"\. R—R1 +R1
39 [TapannensHOE coeMHEHNE TPOBOJHUKOB PABHOT'O COITPOTHUBIICHUSI:
U= 1= I R==1,
2
CwmenranHbie COeIMHEHHS IPOBOTHUKOB
110 Pabota u MmomHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenna:
2
3.11 Q =] .R-t
312 OmneiT Opcrega. MarHuTHOE TMOJ€ TPSMOTO TMPOBOJHHMKA C TOKOM. JluHUM
MarHUTHON UHIyKIIUU
313 MaruutHoe TI0JI¢ ITIOCTOSHHOIO MarHmTa. BsamMoneicTBHe IMOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBME MArHUTHOTO TTOJISI HA TPOBOJAHUK C TOKOM
3.15 Omneitel @apanes. SABieHue anekTpoMaraHuTHOW nHAYKIMHK. [IpaBuio Jlenna
Ilpakmuueckue pabomuol
W3mepenne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TMPOBOJIHUKE

(pesncmpm, naMnqua), OT HaIIPAKCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTHU
COIIPOTUBJICHUA OT AJIMHBI IMIPOBOAHUKA, IIJIOIIAAW €T0 IMOIIEPEUYHOT0 CCUCHUA U

YACIBbHOTO COIMPOTUBJICHUS.




[TpoBepka mpaBuiIa sl ANEKTPUUYECKOTO HAMPSHKEHUS MPH MOCIeI0BaTEIbHOM
COCIMHEHUU NPOBOJHUKOB; MpaBUja A CUJIBl AJIEKTPUYECKOTO TOKa TMpH

[1apaJuIeIbHOM COEIMHEHUY IPOBOIHUKOB (PE3UCTOPHI U JIaMIIOUKa)

Qusuueckue sa61eHUs 8 Npupode: SICKTPUUECKUE SBICHHS B atMmocdepe,

3.17 ANIEKTPUYECTBO JKHUBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMJIH, Apeid TOIIOCOB,
POJIb MArHUTHOTO IOJISA JJ1s1 )KM3HU Ha 3eMJIe, ITOJISIPHOE CUSTHUE
Texnuueckue ycmpouicmeéa.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), INEKTPUYECKUE
MPEeIOXPaHUTENH, JJIEKTPOMArHUT, JJIEKTPOABHUIaTEeIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHbIEe BOJIHBL. [1Ikana 3;1eKTpOMarHuTHEIX BOJIH
3.20 JlyueBas mogens cBera. [IpsMonnHeitHoe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKoH MPETOMIICHUS CBETa
3.23 Hucnepcus csera
3.04 Jlunza. Xon nydeit B ma3e. DokycHoe paccTostHue MUH3BL. OnTHYecKas cuia
' auH3el: D = 1/F
3.25 ['na3 xak ontudeckas cuctema. OnTudeckrue mprudopbl
Ipakxmuueckue pabomul
#i#Par#t#lI3MepeHne ONTHUYECKOM cuibl coOuparoliel JIMH3bI;, (OKYCHOTO
paccTosiHus coOuparoieit JTMH3BI (110 CBOMCTBY paBeHCTBA pa3MEpOB MpeIMETa U
M300paxkeHusi, KOTJa MpeiIMeT pachoiioKeH B JBOMHOM (oKyce), MOKazaTes
3.26 MIPEIOMJIEHUS CTEKIA.
#i#Par#t#llccienoBanue cBoiicTBa M300pa’keHMsI, MOJYYEHHOTO C IOMOIIBIO
coOuparomield JHMH3bI; W3MEHEHHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JIUH3; 3aBHCHUMOCTH YTJia MPEIOMIIEHUs CBETOBOTO Jyya OT yrjla MaJeHUs Ha
TPaHULIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3armenuss ComHua u JlyHbl, 1BeTa Ter,
' onTHYEeCKHUE sIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKW, TIEPUCKOI, (oToanmapar, ONTHYECKHE
. CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, O6era-, ramMmma-u3iaydenus. Peakiuu anbda-u Oera-




pacnaza

4.2 OmnsiThl Pesepdopaa no paccessauro anbda-yactui. [LnanerapHas moaens aroma

43 CocraB atromMHoOro sizipa. M30To1s!

44 [lepuon mosypacmajia aTOMHBIX SIAEP

4.5 SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps0BOT0 U MacCOBOI'O YHCEN
Qusuueckue A6NeHUs 6 npupooe: E€CTECTBEHHBI PaJUOaKTUBHBIA  (OH,

4.6 KOCMHMYECKHE JIyYd, pPaJUOAKTUBHOE H3JIydYEeHHE MPUPOJHBIX MUHEPAIIOB,
JieficTBUE palnOAKTUBHBIX U3JIy4YEeHUH Ha OPraHU3M YeJIOBEKa

47 Texnuyeckue ycmpoticmea: CIIEKTPOCKOIN, NHAUBUAYAIbHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPICTUKA




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1 ®usuka: 7 xnacc /M.M.Ilepoikun, A.W. IBanos. - M.: IIpocsemienue.

2 ®usuka: 8 kiace /M.M.Ilepoimkun, A.W. Banos. - M.: [IpocBenieHue.

3 ®wusuka: 9 kiace /M.M.Ileppiukun, E.M.I'yrauk, A.W. Banos, M.A Iletposa. -
M.:IIpocsemienue.

METOANMYECKHUE MATEPHUAJIBI JJIs1 YYUTEJIA

1 Mapon A.E., Mapon E.A. ®uszuka. Jlugakruyeckue Matepuabl. 7 Kiacc. —
M.: IIpocBeienue.
2 Mapon A.E., Mapon E.A. ®usuka. /lugaktuyeckue maTepuaisl. 8 Kiacc. —
M.: IIpocBelienue.
3 Mapon A.E., Mapon E.A. ®usuka. Jlugaktuyeckue Matepuaisl. 9 kiacc. —
M.: IIpocBelienue.

4 Mapon A.E., Mapon E.A., [1o3oiickuii C.B. ®usuka. COOpHHUK BOIIPOCOB U 3a/1a4. 7 Kiacc. -
M.:ITpocsenienue.

5 Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®u3nuka. COOpHUK BOIPOCOB U 3aJa4. 8 KJacc. -
M.:ITpocgenienue.

6 Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uzuka. COopHUK BOIIPOCOB U 3a1ad. 9 kiacc. -
M.:ITpocgenienue.

7 ObopynoBaHue IIeHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON
HamnpBieHHOcTel «Touka pocTa»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka [{OK https:// m.edsoo.ru
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