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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no (pu3rke Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs COCTaBICHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl Bocrintanus u Konuenmmu npenogaBanus yueOHoro npeamera «Pu3nkay.

[Iporpamma no ¢usnke Ha ypOBHE OCHOBHOT'O 00111er0 00pa30oBaHMsl COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC O0O0, a Takke ¢ yueToM deaepaaibHOn
paboueiil mporpaMMbl BOCIIUTaHUS U KOHIENIIMY NpenojaBanus yueOnoro npeamera «DPusnkay.

Copepxanuie nporpaMMsl o pU3MKe HapaBieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaIOLINXCS M OPraHU3alUI0 U3YUYeHUs! (PU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k muaHUPYEMBIM JUYHOCTHBIM WU METAIIPEIMETHBIM pe3ysbTaTaM
oOydeHHUs, a TaKkKe MEXKIPEIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

[IporpamMma mo (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJACPIKAHUS U yUeTe BO3PACTHBIX 0COOEHHOCTEN
o0ydJarouuxcsi.

[Tporpamma o ¢usuke pazpaboTaHa C LENTbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3rKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB M SIBJICHUH, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUH O MUpE.

OnHa W3 TVIaBHBIX 337a4 (U3UYECKOro o0pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONW TPAMOTHOCTHM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMIpeArojaraeT OBJaJECHUE CIEIYIOIIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

® HAy4YHO OOBACHATH SIBICHUS,

® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPHPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAyYHbIE JOKA3aTENbCTBA JIIsl TIOTYUCHUS

BBIBOJIOBY.
[lenu wm3yueHust GU3UKUA Ha YpPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs OMNpEAETICHBI B
KOHLENIMK penofaBaHus yueOHoro npeamera «®dusmka» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparuu, peaan3yonx OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOrPAMMBI.
[enu nzydyenus pusuku:
e [puoOpeTeHHe HHTepeca M CTpPEeMJIeHHs OOy4yalolmMXCsl K HAaydHOMY H3YyYCHHIO
HOPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBICHUI O HAy4YHOM METOJ€ TIO3HaHUA U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue NpPEACTABICHUN O POIN (PUIUKU AJI PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® Dpa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOR
NeSITeIbHOCTH, CBA3aHHON ¢ (PM3UKON, TOJArOTOBKA K JajbHEHUIIEMY O0YYEHHIO B 3TOM
HaIpaBJICHUH.



JlocTrxkeHne STUX IeNed mporpaMMbl 1Mo (U3WKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:
e nnpuoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYCCKUX,
TEIUIOBBIX, MJICKTPUICCKHX, MATHUTHBIX M KBAHTOBBIX SIBJICHHUSX
e nmnpuoOpeTeHHe YMEHUH ONHCHIBAaTH W  OOBACHATH (PU3UYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;
® OCBOCHHME MECTOJIOB PEHICHUS IPOCTSHINMX pacUeTHBIX 3aJad C HCIOJb30BaHHUEM
(bU3HYECKUX MOJICNIeH, TBOPUYECKHUX U MPAKTUKOOPHUECHTUPOBAHHBIX 337144,
® pa3BUTHEC YMEHUU HaONIONaTh TMPUPOIHBIC SBICHUS W BBINOJHATH  OIBITHI,
naboparopHble pabdOThl M SKCICPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOIH30BAHUEM
HU3MEPHUTEIIbHBIX TPHOOPOB;
® OCBOCHHE IMPUEMOB pabOTHI ¢ WHpopMaIuUell (U3MIECKOrO COJIEPIKaHUS, BKIIIOUYas
WH(GOPMAIIUI0O O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHAIU3 U KPUTUYECKOE
OIICHHBAaHKE WH(OPMALINH;
® 3HAKOMCTBO cO chepamu nmpodeccCHOHATLHOM ACSITETLHOCTH, CBSI3aHHBIMU ¢ (U3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSX (PU3NICCKON HAYKH.
Oo0111ee YyuCII0 YacoB, pPeKOMEHJOBAHHBIX AJIs H3yueHus: Pu3uku Ha 6a30BOM ypoBHE, — 238
yacoB: B 7 kjacce — 68 yacoB (2 vaca B Henemo), B 8 kiacce — 68 yacoB (2 vaca B Henemo), B 9
KJ1acce — 102 Jaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMMe 1o (Qu3MKe NepedeHb J1adOpaTOPHBIX pabOT U OMBITOB
SIBIISICTCS. PEKOMEHIaTEIbHBIM, YUUTEIb JAeJaeT BEIOOD MPH MPOBEACHUN JTa00paTOPHBIX padoT u
OTIBITOB C YUYE€TOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4arOmIUXCs, CIIUCKA SKCIIEPUMEHTAITBHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO dK3aMeHa Mo (hU3HKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KaI0IIEero MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYeCKUe SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNWYMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HTPUOOPHI.
[TorpemnocTs u3mMepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAY4YHBII
METOJ IO3HaHMA: HaOJII0/IeHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(GU3MYECKUX SIBICHUH € OMOLIbIO MOAETEH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuueckue MpuOOPHl U MpoLEAypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U IH(PPOBHIM

puoOpOM.

Jlabopamopnusie padbomot u onvimol.

OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOI0 puodopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TE.
W3mepenue Temmneparypbl IpU IIOMOLIM YKUAKOCTHOTO TEPMOMETpa M JaTddKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccneqoBaHUS IO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.
ITepBoHayajbHBIC CBEICHUSI O CTPOCHUH BelllecTBAa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopaelcTBHe dYacTHI] BellecTBA: MNPUTSDKEHHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayminyeckux) Tea. B3anMocBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJEKYJSPHBIM CTpoeHuneM. OcoOE€HHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmonenue sBieHM, 0OBSCHSIIOMIMXCS MPUTSHDKEHUEM M OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmBITHI M0 0OHAPY)KEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

J{BMKeHHe U B3aUMOJeiiCTBHE TeJl.

Mexanuueckoe nBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenassisi CKOpOCTb IPU HEPABHOMEPHOM JBMKEHHUH. PacueT myTH 1 BpeMeHH JIBHKEHUSI.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumonelcTBuE Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBIKEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 0OBEMa BEIIECTBA.

agrwpdE



Cwia kak XapakTepucTHKa B3aumonencTtBus Tein. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHNE TATOTEHUS U CHiIa TshKecTH. Chila TSKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBieHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tperus. TpeHue cKoyibKeHUs U TpeHUe Mokosi. TpeHue B mpupoae
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmtoienue n3MeHeHus: CKOpocTy MPH B3aUMOJICHCTBUU TeJl.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOpPOCTH PABHOMEPHOTO JABIXKEHUS (LIapUKa B HKHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OT 00beMa, Temreparypsl. [lepenada qaBieHus TBEPIABIME TEIAMH, )KUIKOCTIMH U
razamu. 3akoH llackansa. [IHeBMaTmyeckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
ob6onouku 3emmu. OmbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMochepHOr0o JaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHJIBI OT O00BbEMAa TOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOU B YKUIKOCTH
YacTH Tea.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUJKOCTb.
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3. TIpoBepka HE3aBHCHUMOCTH BHITAIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TENIO B )KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPYy30IO0ABEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckasi padota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[lpumeHeHne mpaBWiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ TMPaBHIO» MEXAaHUKH.
Koaddumument nmonesnoro nevicteus (nanee — KI1JI) mpocTeix Mmexanu3MoB. [IpocTeie MexaHU3MBbI
B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckast M noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUM Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pbluara.

3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU IHEPruu.

8 KVIACC

TenoBble ABJICHUS.

OcHOBHBIE [10JIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH CTPOEHNUs BellecTBa. Macca u
pa3Mepbl aroMOB M MOJeKyJd. OmbIThl, MNOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BelecTBa. Kpucraminueckue u
amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanWULIpHbIE siBleHUs. TeroBoe
pacuImpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABM)KEHHUS YacTHLL.
Bnytpennss sneprus. CriocoObl ©3BMEHEHHS BHYTPEHHEHN SHEPTUU: TETUIONEpe1ada U COBEpIICHNE
paboTel. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.

KonuyecTBo TemnoTel. YenpHas TEMIOEMKOCTh BEIIECTBA. TeMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIECTB. YJeNbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnenbHas Temnora mapooOpa3oBaHHs. 3aBUCHMOCTb TeMIEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATENIH U 3aIUATA OKPYXKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue nuddys3un.

3. HalGntonenwue siBIeHUN CMauMBaHUs U KallUJUIAPHBIX SIBJICHUU.

4. HabnrogeHue TETIOBOTO PaCIIMpPEHUs TEIl.



V3meHeHre naBlieHus Ta3a MPU U3MEHEHUU 00bhEMA U HAaTPEBAHUU WIIA OXJIKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypsbl.
Buae! renonepenaun.
OxuaxieHrue mpu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
10 CpaBHeHuE TEII0EMKOCTEH pa3InYHbIX BEIIECTB.
11. Habmronenue KumeHus.
12. HaGnroieHre nocTOsTHCTBA TEMITEpaTyphbl P IJIaBJICHUU.
13. Mojenu TerIoBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OMnBITHI O BhIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOJIOAEHUIO TEIIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TEN.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HArpeBaHUs WIHA OXJIaKICHHUSI.
6. IlpoBepka THUIIOTE3bI JMHEHWHOW 3aBHCHMOCTH JIIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUlonepenadu U

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBICHHUS TETNIOOOMEHA PU CMEIIMBAHUY XOJIOHON M TOPSTUEH BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Ompenenenuie yaeapHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHaApEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbA.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHHS.

Onexrpuzanus Tei. J{Ba poja 3neKTpUYecKux 3apsaaoB. BzanmopaeiicTBue 3apsyKeHHBIX Tell.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMYUHBI 3apsSA0B U
PAacCTOSHUSA MEXY TeJIaMu).

Onexkrpuueckoe none. Hanpsox€HHOCTh 3nexTpudeckoro nois. [TpuHnun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu aieKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAaHEHUs AJIEKTPUUECKOTO 3apsa.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHE BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUUYECKOTro ToKa. 3akoH Jlkoynsa—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoOJe.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
IIEKTPUYECKOro ToKa. [I[puMeHeHNe AIEeKTPOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IMOCTOSHHOrO Toka. lcnonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

Omnbitet @apanes. SIBieHne  deKTpoMarHuTHOW  wHAyKnmH. I[lpaBuno  Jlenma.
Onextporeneparop. CrocoObl MOMYyYEHHUS JIIEKTPUYECKOM HHEpruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

©ooNo O
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Hemoncmpayuu.

CoNoO~WNE

NNNNNRPRPRREPERRERRRRERE
A WNRPOOO~NOUOUIAAR WNEO

DJIeKTpHU3anus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs MEKTPUUECKUX 3aPsI0B.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHUKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIit pazps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 31eKTpUYECKOro HaMpsKEHUs. BOJIbTMETPOM.

. Peocrar u mara3uH cCOnpOTHBIIEHUMN.

. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI T0JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIAYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.

25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwsie padbomot u onvimol.

ook wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA IIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opka u mpoBepka paboThl TEKTPUUECKOM LIEMH MOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MYIIETO Yepe3 pEe3UCTOP, OT CONIPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnpIThl, JI€MOHCTPUPYIOUIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJHHUKA OT €ro JUIMHBI, IIJIOIIAAU IIOIEPEYHOT0 CEYEHHS U MaTepHalIa.

IIpoBepka npaBuiia CI0KEHUS HAIPSKEHUH TIPH ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA ITPH MapaJUIeIbBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, HIIYILETO Yepe3 Pe3UCTop.

OnpeneneHyre MOITHOCTH IEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CWIIBI TOKA, UAYILIETO Yepe3 JIaMIIOUKYy, OT HAIIPSKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HcenenoBanue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSTHHBIX MATHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBETUHEHHU U
pa3JeIIeHNN.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPABJIEHUs TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.



19. KoncrpyunpoBaHue u u3ydeHue paboThl JIEKTPOABUTaTEI.
20. Usmepenue KIIJI snekTpoaBUraTeIbHONW YCTAaHOBKH.
21. OnpITEL 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIIMH: HCCIIEJOBAHUE
W3MEHEHH 3HAUCHUS ¥ HANPaBICHUS HHIAYKIIHOHHOTO TOKA.
9 KJIACC

Mexann4yeckue siBJIeHHS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nBmkenne. CBoboHoe majaeHne. OnbITh
INaynnes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepBoiii 3akon Herotona. Bropoii 3akoH Hptorona. Tpertuit 3akon Herortona. [lpuniun
CYINEPIO3UIINU CUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckasi ckopocTs. HeBecoMOCTh 1 eperpysKu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxxaroil npyxxunbl. Kunertnueckas sneprusi. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME MyTeH U TPaeKTOPUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSIMOIUHEHHOTO TBH)KEHUSI.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. Habmronenue ABUXKEHMS Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBICHHN, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JIEUCTBYIONICH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBaHust SHEPTUU NPU B3AUMOAECHCTBUH TEl.

12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmroieHne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHnue MeXaHUYECKOM HEPTUH MPH JBIXKEHUH TeJIa MO/ ISHCTBUEM NPY>KUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS

[IapUKa WIH TEIEKKH.
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10.

11.

OmnpeneneHue cpeAHeld CKOPOCTH CKOJBKEHHS OpycKa WM JBM)KEHHUS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HayalbHOM CKOPOCTH.

[TpoBepka runoTe3bl: €Cliv MPH PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4allbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psAJl HEUETHBIX YUCEl, TO COOTBETCTBYIOILME IPOMEKYTKH BPEMEHU
OAHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIBI HOPMallbHOI'O
JaBJICHUS.

Onpenenenue k03(pPULMEHTa TPEHUS CKOIbXKEHHUSL.

Onpenenenue KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CWJIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Tejaa IO
I‘OpH?;OHTElJ'IBHOﬁ TTOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Mexanu4yeckue Koj1e0aHUs U BOJTHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes M0/ 1eHCTBUEM CHUJIIbI TSDKECTH U CHJIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezeneHue 4acTOThl U eproa KojaeOaHUi MPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH INepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTH NepHOAa KoJeOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb TIEpro/Ia KOJIeOaHUH PYKUHHOTO MasiTHAKA
OT Macchl I'py3a U )KECTKOCTH MPY’KUHBL.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

DJIeKTPOMATrHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JUJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBble CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

CaeToBbI€ SIBJICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsmosmHEWHOE pacrnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox myweit B muH3e. Onrtuyeckas cucrema ¢oTroamnmnapara, MHKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CeKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeiiHOE pacnipocTpaHEHHUE CBETA.

OtpaxkeHue cpera.
[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.
OnTu4eckuii CBETOBOI.
Xox nydeil B cobuparolieii 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.
. [punnun neiictBus ¢otoanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mogens riasa.
11. Paznoxxenue 0enoro cBera B CIEKTP.
12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopnwsie padbomot u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJiia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia MaJieHusl.
2. HzydeHme xapakTepUCTHK M300paKeHHUs TIpeMETa B IIIOCKOM 3epKaJie.
3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKYCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMparoLei INH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OneIThl MO BOCHPUATHIO 1IBETA MPEIMETOB NpPU UX HAONIOJAEHWU 4Yepe3 LIBETOBBIC
(GUIBTPBI.
KBanToBbIe siBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sJpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TpeBpainenus. Ilepuop
[0JIypacnasa aTOMHBIX sIEP.

SnepHblie peakiyy. 3aKOHbI COXpPaHEHMsI 3apSAA0BOIO U MACCOBOTO YHCEN. DHEPIusl CBSI3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MicrouHuku sHeprun
CouHIia 1 3BE3]1.

SAnepHas sHepretuka. JleiicTBUS pagOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrhexTpbl U3ITy4yeHHS U TIOTJIOIICHHUS.

2. CrHekTpsl pa3MYHBIX TA30B.

3. CnekTtp BoaopoJa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TyUCHUH.

6. Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyUCHHUS.

2. HWccnemoBanue TPEKOB: HM3MEPEHUE JHEPTUM YACTUIBI 1O TOPMO3HOMY IYTH (I10

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOIYITh TPEIHA3HAYECH JUISI CACTEMATHU3AIMH U 0000IIeHHUS
MPEIMETHOTO COACPKAHUS U ONBITA JACSITeIbHOCTU, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
Gbu3MKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY O (pu3uKe Jyis
00ydJaronuxcs, BEBIOPABIINX 3TOT yU4ESOHBIN MPEIMET.

[Tpu u3ydeHnr TaHHOTO MOYJIS PEATU3YIOTCSl M CUCTEMATU3UPYIOTCS BUJIBI IS TEIIBHOCTH,
HA OCHOBE KOTOpPBIX OOECHEUMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTalpeIMEeTHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIICIOBAHMS SIBIICHUH TPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OOBSACHATH (PU3UUCCKHC SBICHHS, IPUMCHSS TIOJYUCHHBIC 3HAHMSI, pelIaTh 33aJ[a4d, B TOM YHCIIC
KauyeCTBEHHBIE U SKCIIEPUMEHTANIbHBIE.

[IpyHIMIINAIBHO AEATEIbHOCTHBIA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUH Paclio3HaBaTh U HAYYHO OOBICHATH (DU3HUSCKUE SBIICHUS
B OKpYXKarollel MPpUpo/ie U OBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIC JJIS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKCHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUYECKOTO HCIOIb30BaHMS Pa3IMYHBIX HCTOYHUKOB YHEPTHMH Ha OCHOBE 3aKOHA
MPEBPAICHIS © COXPAHCHHSI BCEX U3BECTHBIX BUIIOB SHEPTHUHU.

Kaxgas u3 TeM JaHHOrO MOJIYJNsA BKIIOYAET HSKCIEPUMEHTAIbHOE MCCIEOBaHUE
oboOmraromero xapakrepa. Moayib 3aBepIraeTcsi MpOBEIeHHEM JHArHOCTHUECKOW U OIIEHOYHON
paboThI 32 Kypc OCHOBHOT'O OOIIET0 00pa30BaHHUS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenve Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHs HaIpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuarormierocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JTNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUHU OOIECTBEHHO 3HAUYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BAXKHEHIIEH COCTABIISIIOIIEN KYJIbTYpBI,

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

- OCO3HaHME [IEHHOCTH 0e301acHoro 0opasa )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH IpaBuJI 0€30I1aCHOIO MTOBEACHUS HAa TPAHCIIOPTE, HA A0POrax, ¢ 3JIEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA Pe(ICKCHH, TPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TAKOTO JKe
IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE YYacTHE€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aIliy, TOPoAa, Kpas) TEXHOJIOTUYECKOHN U COITMAIbHOM HAMIPaBIEHHOCTH, TPEOYIOITNX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

- HHTepeC K NMPaKTHYECKOMY U3Y4EHUIO podeccuil, CBA3aHHBIX C (GU3NKOM;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

- OpHEHTalMs Ha TMpPUMEHEHHE (PU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKpY’KaroIlel Cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX OCIEACTBUM JIs
OKPY>KaIOILEN Cpebl;

- OCO3HaHMeE II00ATBHOTO XapaKTepa HIKOJIOTUYECKUX NMPOOJIEM U MyTeH UX pelIeHHUS;

8) aganTannu K M3MEHAIOIMMCS YCJI0OBHUAM COUMAJIBLHON M NPUPOIHON Cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IEATEIBHOCTD;

- TOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYITHPOBATH HJCH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

- 0OCO3HaHHeE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

- CTpEeMJICHHE aHAJM3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOJIbI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (U3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JACUCTBUU € Y4ETOM BIMSAHUSA HA OKPYXKAIOIIYIO CpEAY, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHMs nporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEeHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue AecTBUA:

® BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHbIC TIPU3HAKU OOBEKTOB (SBJICHUH);

® YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJIsi 000O0IICHUS
U CpaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTax, TAaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBIBIATH MPUYUHHO-CIEJACTBEHHBIE CBS3M NpPU HU3yYeHHH (U3UUYECKUX SIBICHUN U
MPOLIECCOB, JielaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOSTENBHO BBIOUPATh CIIOCO0 perieHus yueOHoi hu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIeHUs, BbIOOpP HauOoliee MOAXOIAUIETO C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

® CIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® [IPOBOJUTH [10 CAMOCTOSATEIBHO COCTABIEHHOMY IIaHY OIBIT, HECJIOKHBIN (pru3nueckuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIE0BaHUE (PU3UYECKOTO SIBICHUS;

® OIEHUBaTh Ha NIPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEAOBAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMWIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® T[IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3alpoChl IpPU IOUCKE U OTOOpE
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IPENIOKEHHON yueOHO! (hr3nuecKoi 3aaauu;

® aHaJIM3UPOBATh, CUCTEMATU3HPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUUHBIX
BUJIOB U (hOpM TMpecTaBICHUS;

® CaMOCTOSTENbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeAcTaBieHUs HHPOPMALUU U
WLUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, AWarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

e B X0l€ OOCYXKIeHHs Yy4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMON TEMbl U BbICKA3bIBATh UJEH,
HalleJICHHbIE Ha pelleHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0ILEHMS;

® CONOCTaBISATH CBOM CYXJIEHUS C CYXKICHUSIMH JPYyTrUX YYacTHHUKOB JHUAJOra,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;

® BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOMMYHO  TPEACTABIATH  PE3yibTaThl  BBIIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATh eI COBMECTHOW MEATeNbHOCTH, OpPraHMW30BBIBATH ACHCTBHSA TO €€
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C APYTHMMHU YWIEHAMU KOMaH/IBI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIHIX, TPEOYIOIIMX ISl PEIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
MNPUHITHE PELICHUS B TPYIIE, MPUHATHE PELIICHUH TPYIIIOii);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIICIOBAaHUS C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh IIPeIaraéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJILHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

OOBSICHATH IPUYMHBI TIOCTUKEHUS (HEAOCTUKEHHS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TEMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpuU3HaBaTh CBOE MpaBO Ha OIIMOKY MNpU peleHuH (U3NYECKUX 3anad WId B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

MNPEIMETHBIE PE3YJIBTATHBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HUCIIOJIb30BaTh ITOHATHA: (bmnqecm/le n XHMHUYCCKUEC ABJICHU, Ha6.]'IIO}IeHI/Ie,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCcKoe
NIBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  TPSMOJMHEWHOE),  TPaeKTOPHS,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, WHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAIllCHUs, TIepeaada JaBjIeHUs TBEPAbIMU TEIaMHU,
KHUJIKOCTSIMM M Ta3aMu, aTMocepHOe MAaBlieHHEe, IJIaBaHWE TeJ, MpPEeBPaLICHUs



MEXaHUYECKON SHEPTUH) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (pU3MYecKue SIBICHUSA B IMPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EpPHOTO HAaBJICHHS Ha YXUBOM OpraHusM, IJIaBaHUE PbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

OIMCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSXKECTH, BEC TeJla, CHIla TPEHUs, 1aBlieHue (TBEPAOTO
TeNa, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IUIEY0 CHUJIBI, MOMEHT CHJIbl, KO3(QUIIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKasi U MOTEHLMAJIbHAS HEpPrus), MpU OMUCAaHUU MPABUIBHO TPAKTOBATH
(bu3nYECKUil CMBICI UCTIOJIb3YEMbIX BETUYHUH, X 0003HAUCHUS U €AMHULIBI (QU3HUECKUX
BEJIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIHUYMHY C
OPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PHU3NUYECKHX
BEIINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U MIPOLIECCHI, HCIIONb3YsI TPaBHIIa
CIIOXKEHHsI CHIT (BIONIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHsl phiuara (OJ0Ka), «30J0TO€ TPABUIIO» MEXAHHWKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW PHEpPruM, MpU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3allACHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

00BACHATH (PU3UUECKHE SBICHHUS, POIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIBIATH  [PUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKHX IIaroB ¢ OMOpoit Ha 1—
2 U3y4YCHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (GUIMUYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aauyd B 1-2 [EWCTBUA, HCIONB3YsAd 3aKOHBI U (OPMYIIBL,
CBsI3BIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIOBUSA 33a4H 3aHChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (hU3MUECKHE BEIUYMHBI B (OPMYJBl U NPOBOJIUTH
pacuéThl, HAXOIUTh CIPABOUYHBIC [aHHBbIC, HEOOXOAUMBIC MJIi pEIIeHUs 3a1ad,
OLICHUBATh PEATNCTUYHOCTh MOTYyYEeHHON (PHU3MUECKOI BEINUMHBL;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PELIUTh MTPH TOMOIIHN (PUZNIECKUX METOJIOB,
B OIMCAaHUU HCCIENOBAHUS BBIACIATH MPOBEpsieMOe MPEANOIoKeHHe (TUIIOTE3Y),
pas3nuyaTh ¥ MHTEPIPETUPOBATH MOJYUYCHHBIA PE3yJbTaT, HAXOJUTh OIIMOKH B XOJIE
OTIBITA, JEJIaTh BBIBOJIBI 110 €r0 PE3yNbTaTaMm;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3MUECKUX SIBJICHUN WU (DU3UYECKUX CBOMCTB
Ten: (popMyaHpoBaTh MPOBEPSEMbIE MPEANONIOKEHHs, CcOOUpaTb YCTAHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3alUCHIBATh XO/I OMbITa U (POPMYIUPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHMS PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATypbl C UCTMOJIH30BAHUEM AHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH MCCIIEOBAHUE 3aBHCHUMOCTH OJHOW (PM3MUYECKON BEIUYHHBI OT JAPYroi C
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IMYTH PABHOMEPHO JBHIKYIIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TMOBEPXHOCTEM TEeN M HE3aBHUCHUMOCTH CHJIBI TPEHUS OT TUIOMIAAH
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITATKUBAIOIIECH
CWIBI OT O0BEMaA MOTPYKEHHOW 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOHWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,



YCIIOBHI TJIaBaHUSI TEJ, YCJIOBUH paBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUHM y4E€OHOTO WCCIIEIOBAHUS, COOMPAaTh YCTAaHOBKY W  BBINOJHATH
U3MEpEHUS, CIeAysl TPeUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YNIbTAThI MOJYYCHHON
3aBUCUMOCTH (PHM3UYECKUX BEIIMYMH B BUJIC IIPEIJIOKCHHBIX TaOJIHII U TpaduKOB, JAeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, Cujla TPEHUSI CKOJIbKEHHUs, JaBJIEHHE BO3/ayXa,
BBITAJIKUBAIOIIASA CHUJIA, JCHCTBYIOIIas Ha TNOTPYXKEHHOE B KUIKOCTh TEJIO,
KOX((UITMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIOKCHHON
WHCTPYKIIMU: TIPU BBITOJTHECHUH U3MEPEHUM COOMPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAUYCHUES NCKOMOM BEIINYMHEL;

coOMoIaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
00opyI0BaHNEM;

YKa3bIBaTh MPUHIMIBI JCHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pbIyar, MOABUKHBIN U
HENOABMKHBIN OJI0K, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECCKHUX
YCTPOMCTB C ONOpPOM Ha KX OMNHMCAHMUS (B TOM 4YMCIE: MOAIUIHUKU, YCTPOMCTBO
BOJIONIPOBOA, THAPABIMYECKUN MpPEecC, MAHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHHWS O CBOWCTBAX (PM3UYECKHX SIBJICHUNA M HEOOXOIMMBIC
(du3HYeCcKre 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOJUTh TMPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O TMpHUMEpax) NPAKTHISCKOTO
UCTIONIb30BaHUsl (DM3MYSCKUX 3HAHWKA B TTOBCEJIHECBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpY’Karolllel cpeae;

OCYIIECCTBIISITh OTOOP WCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

MCIOJIb30BATh MIPU BBIMIOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3HYECKOT0 CoIep KaHUsI, CIIPABOYHbBIE MaTEePHAIIbI, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MNpeoOpa3oBaHus WHGOpPMAIUU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMMCHMEHHBIC M YCTHBIC COOOMICHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB MM YUYEOHBIX MCCIEIOBAaHUMN, IPU 3TOM
rPaMOTHO HCIIONIb30BaTh HW3YYEHHBI TOHATUHHBIM ammapaT Kypca (U3HKH,
COTIPOBOXATh BHICTYIIJICHUE TTPE3EHTALIUEH;

IIPY BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenensTh 00S3aHHOCTH B
TpYyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
JNEHCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJaJ B JICSITEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kJjacce mperMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMOopdHBIE Tena,
HACBILIECHHBI U HEHACBILLICHHBIN ap, BJIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TeIIOBOW JABUTATENb, SJIEMEHTAPHBIN SJIEKTPUUECKUHN 3apsijl, JIEKTPUIECKOE
T10JIE, IPOBOIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN dJIEKTPUUECKUM TOK, MATHUTHOE T0JIE;



pa3iauyaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHHE U C)KaTUE, TEIUIoNepenada, TEIIOBOE
paBHOBECHE, CMadyMBAaHUE, KANWUISPHbIE SBIECHUS, UCIAPEHHUE, KOHJAEHCAlMs,
IUIaBJIEHUE,  Kpucrajum3auus  (OTBepAeBaHME),  KUIEHME,  TeIulonepenayda
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsA0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBHE MAarHUTHOTO IOJI1 HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLMS) II0 ONMCAHUI0O UX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUUISIPHBIE BJICHUsI B IPUPOAE, KPUCTALUIBI B mpupoze, uznydenue CoHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
JIEKTPUUECKUE ABJICHUS B aTMOC(]epe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3emitu, JApeiid MOI0COB, POJIb MATHUTHOTO TTOJIS JIJIS )KM3HHU Ha 3emiie, TIOJIIPHOe
CUSIHME, IPH HTOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIJICIATh
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAS OHHEPrus, KOJIMYECTBO TEIUIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJelbHas TEIUloTa IUIABJIEHUS, YJAEJIbHas TeIUioTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJIE3HOrO
JEICTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEJIbHASI BIAXKHOCTh BO3]yXa, 3JIEKTPUUYECKUM
3apsil, CUJIa TOKa, JIEKTPUYECKOE HaMpsKEeHNE, COITPOTUBIIEHUE IPOBOJHHKA, YAEIbHOE
COINPOTUBIIEHUE BEUIECTBA, pab0Ta U MOILHOCTb 3JIEKTPUUECKOT0 TOKA), IPU ONHUCAHUU
IPaBUIbHO TPAKTOBATh (PU3NUYECKUN CMBICI UCHOJIb3yEeMbIX BEJIMYMH, 0003HAYEHUS U
eIMHUIBl (U3UYECKUX BEJIMYUH, HAXOAUTh (POPMYIIBL, CBS3BIBAIOIINE JAHHYIO
(GU3NUECKyI0 BEIMYMHY C JPYTMMH BEJIUYMHAMM, CTPOUTh Tpa(UKH H3yuEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUU CTPOEHUS BEIIECTBA,
MPUHLINII CYTIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /15 yyacTKa Liend, 3akoH J[xoynsa—JIeHna, 3aKkoH cOXpaHeHUs PHEPTUH, ITPU
ATOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMHUCBIBATH €r0 MaTEMaTHYECKOE
BBIPAXCHHUE;

OOBSACHATh (PU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYalui MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhIBIATH IPUUYUHHOCIIEACTBEHHbBIE
CBSI3U, CTPOUTH 00BACHEHHE U3 1—2 JOrMYEecKHX IIaroB ¢ ONopod Ha 1—2 M3ydeHHBIX
CBOICTBa (pU3NUECKUX SBIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmath pacuéTHble 3aauyd B 2-3 JeHCTBHSA, HCHOIB3yd 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PM3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBIATh HEIOCTATOK JAHHBIX Ui PELIEHUs 3ajaud, BBIOMPATH
3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHUs], TPOBOAUTH PAaCU€Thl U CPAaBHUBATH
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTrh MpoOJIeMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINHCAHUE HCCIENOBAHMS, BBIACIATH IIPOBEPSEMOE IPENAIIONIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WIN (U3NYECKUX CBONCTB
Ten (KalWUISpHBIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT ero oObéMma,
TEMIIEPATYPbI, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITYYEHUU OT LIBETa
U3Iydaoume (moryomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTH U IUIOMIAAUM €€ TOBEpXHOCTH, DJEKTpHU3alus Tel U



B3aMMOJEMCTBHE DIIEKTPUUECKUX 3apsIOB, B3aMMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 10JIEH OCTOSHHBIX MarHUTOB, AEWCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsEMblEe MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO0 O0OpYZOBaHMs, OIUCBHIBATH XOJ OIBITa U
(GopMyIHpOBaTh BHIBOBI;

BBITOJHATH NPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl W3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYroul C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 HONEPEYHOIo CEUeHHs M YAEIbHOIO COIPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIEI0BATEIbHOIO U IAapaJlJIebHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIONHATH M3MEPEHHs, CIETYs
IPEIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl OJYyYEHHON 3aBUCHMOCTH B BHJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 pPE3yJbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWia TEXHUKH 0e30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OHNOpPOH HAa MX OIHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMII€pPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTEIH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUECKHE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PeocTar), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOANUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEPax) MPaKTUYECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM AN OOecredeHus
0e30MacHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTHUYECKOIO TIOBEACHUS B
OKpYKarollleu cpese;

OCYILECTBIIATH MOMCK HHPOpMALUU pu3nueckoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHHS JIOTOJIHHUTENbHBIX HCTOYHHUKOB BBIIEISATH
UH(OPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM UM MOKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3NYECKOro colep KaHusl, CIIPaBOUYHbIE MaTepHaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALMM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE



nyOJIMYHO  TPENCTaBISITh  PE3YIbTaThl  MPOCKTHOW WM HCCIEIOBATEIHCKOMN
JIEeATEIbHOCTH, IIPU 3TOM I'PAaMOTHO HCIIOJb30BATh W3YUYEHHBIM NMOHATUHHBIN anmapar
Kypca (pHU3MKH, COMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;

IpPU BBINOJHEHUH Y4YeOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3MUYECKUX TPOILIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBIIOJIHEHHEM IUIaHA JEUCTBUH W KOPPEKTUPOBAaTh €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOyueHust B 9 Kjacce mpeaMETHbIE pPe3ylIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpPErpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKne KoiledaHWsi W  BOJHBI, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHUS M TOTrJOUIeHHs, anbda, Oera- ¥ ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTHUKA;

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKECHHE 110 OKPYKHOCTH, B3aUMOJCHCTBHUE TE€J, PpEaKTUBHOE JBUKCHUE,
Kose0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTPa)KE€HUE U MPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETA,
€CTECTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYIECHHUS ) 10
OIIMCAHUIO UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpYXarolleM MHpe (B
TOM 4Hcie (U3HUECKUE SBJICHUS B NPUPOJIE: NMPUIMBHI U OTIUBBI, IBH)KEHUE IUIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, IyHAaMH, 5XO, IBETa T,
ONTUYECKHE  SBJICHUS B  INpHUpOJAE, OHOJOrHMYecKoe  JeWCTBUE  BHJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paIMOaKTUBHBIX M3IyYEHUH Ha OPraHu3M YeJOBeKa), IPU STOM IEPEBOAUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUe SBJICHUS, UCHIONb3Ys (PU3NUECKUE
BEJIMUMHBI (CpeqHsisi U MTHOBEHHAs CKOPOCTh Tella MPH HEePaBHOMEPHOM ABM)KCHHH,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tea, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTBIO 3EMJIM, MIOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEprus, MOoJHasi MeXaHUYecKas SHeprus, MepHo]l U YacToTa KoJieOaHH, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENb MPEIOMIIEHUS CPEJIbI),
IIpU ONKCAHUU MPABUWIBHO TPAKTOBaTh (DPU3MUECKUN CMBICI HCHOJIb3YEMbIX BEJIHYMH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JTaHHYI0 GU3NYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMU, CTPOUTH IPpaUKK U3y4eHHBIX
3aBHCUMOCTEN (PU3HMUECKUX BEIUYHH;



XapaKkTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SBICHUS M MPOLIECCHI, UCIONb3Ys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IPUHLIMAII OTHOCUTENBbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPaKEHUS U TMPEIOMIICHUS CBETa, 3aKOHbI COXPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YUCEJI IPHU SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluid  TNPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYHHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIH3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOAUTH pPAacu€Thl U OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYeHUs
(U3UYECKON BEJIMYUHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIONIB3YSl OINUCAaHUE UCCIECOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEJIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoa KojiebaHuii MPyKUHHOTO MAITHHUKA OT MAaccChl Tpy3a U )KECTKOCTU MPYNKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/bl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, Pa3ioKeHHe OEOoro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300paKeHUs B IIIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHE
CIUIONIHBIX U JMHEHYaThIX CIEKTPOB H3JIYUYEHHUs): CaMOCTOSATENbHO COOMpaTh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJIOBaHUs, OMUCHIBATH XOJ OMbITA WU €O
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IIPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpEeneNss cpeaHee
3Hau€HUE H3MepsieMON BeNIUYUHBl ((OKYCHOE pacCTOSTHUE cOoOMparolieil JIMH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKECHUHN
0e3 HayallbHOI CKOPOCTH, Mepuoia KojaeObaHnii MaTeMaTHYeCKOT0 MasgTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUS CBETa OT yIJa MaJieHus U yrja NpeloMIICHHUS OT
yria maJieHus1): TUIaHUPOBAaTh HCCIEIOBAaHUE, CAMOCTOATEIHHO COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
TabNuIl ¥ TpaduKOB, IeJaTh BHIBOJBI MO PE3yIbTaTaM HUCCIIEIOBAHUS;

IIPOBOJANTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAP(PULIMEHT TPEHUs CKOJIbKEHHS, MEXaHW4yeckas padbora u
MOIIIHOCTb, YACTOTA U MEPHO/] KOIeOaHUI MAaTEMaTUYECKOTO U IPY>KMHHOTO MasiTHUKOB,
ONTHYECKass CWIa CcoOUparoIei JMH3bI, pPaJUOAKTUBHBEIM (OH): MIaHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH H3MEPEHMUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHUE BEIMUYUHBI M aHATU3UPOBATH
MOJTy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opyoBaHUEM;



pa3nn4yaTth OCHOBHBIC NPU3HAKU M3YYEHHBIX (DU3MUYECKMX MOJENeH: MarepuanbHas
TOUYKa, a0COMIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHAas MOZEIIb aTOMa, HyKJIOHHAs MOZEJIb aTOMHOTIO S7pa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOH HA UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJOKECHHUS,
paccTOsHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBIICHUI U HEOOX0IUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoleil J1H3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEpax) MNPAKTUIECKOTO
UCTOJIb30BaHUSl (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM sl OOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpoOicTBamu,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKpYXKarollen cpene;

OCYIIECTBIISATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTHh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUU YUEOHBIX 3a/laHM HAyYHO-TIOMYJISPHYIO JIMTEpaTypy
(buU3M4ecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOMW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE ¥ YCTHBIE COOOIIEHHS HA OCHOBE HH(OPMAIIH 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN TOHATUHHBIM ammapar Mu3y4aemoro pasziena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHWE IpE3eHTaled ¢ y4éToM OCOOEHHOCTeH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB U TeM Kontponbuete  TpakTiueckue duekTpoHHbIE (LU (pPOBbHIE)
n/n NPOrpaMMblI Bcero paGOTLI paGoTLI o0pa3oBaTejibHbIe pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 dusnka - HayKa 0 IPUPOE 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DuU3NYECKUE BEIIMYNHBI 2 1 https://m.eds00.ru/UDCTC8RJD
1.3 EcTecTBeHHOHAYYHBIH METOJ TO3HAHUS 2 1 https://m.eds00.ru/ZOL7QLIIS
Wroro mo pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CrpoeHue BelecTna 1 https://m.edsoo.ru/2SJ151M41
2.2 JABIIKCHHE H B3AHMOCHCTBHE HaCTHL 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIECTBA
2.3 ArperaTHble COCTOSHHUS BELIECTBA 2 https://m.edso00.ru/ONOV1XY1K
Uroro no pazneny )
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
3.1 MexaHndeckoe JBUKEHUE https://m.edsoo.ru/SFPMEBWOK
3.2 Wueprus, Macca, IIIOTHOCTb 1 https://m.eds00.ru/GXPU4MT5P
3.3 Cwita. Bunpl cun 14 1 2 https://m.edso0.ru/9RNDRUONW
Hroro no paszneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
[asnenue. Ilepenaua naBnenus
4.1 TBEPABIMU TEJIAMH, )KUIKOCTAMHU H 3 https://m.edsoo.ru/X0DW367P2
razamMu
4.2 JlaBlIeHHE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHoe TaBlieHne 6 https://m.eds00.ru/T7134SXNO
4.4 JlelCTBHE KHAKOCTH M rasa Ha 7 2 3 https://m.eds00.ru/NFE60Y8NK

IIOIPY>KEHHOE B HUX TEJO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK

Hroro no pazneny

Pasznea 5. PaGora u MOIIHOCTH. JHEPrus

5.1 PaGoTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/75LMREDY1
5.2 ITpocThiec MeXaHU3MBbI 5 1 https://m.edso00.ru/504NQXKX9
5.3 MexaHnuecKas SHEPrus 4 1 https://m.eds00.ru/G30454EMT

Uroro no pazaeny 12

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10O 68 12

I[TPOTPAMME



https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

KoauuyecTBO 4acoB

Ne HaumMeHoBaHuUe pa3iejioB H TeM K I DJieKTpoHHbIE (1IU(poBbHIE)
n/n MpOrpaMmblI Bceero p;);)TTl::HLHHe p;)ﬁ::)l;TLI;mecKue o0pa3oBaTejibHbIe pecypcChl
Paszgea 1. TenioBble iBJIeHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TeroBbIe MPOIIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
2.1 ICKTPHYCCKAE 3aPA/LbI. SAPAKCHHBIC 7 1 https://m.eds00.ru/RAQORCTQ4
T€JIa U UX B3aUMOJIEHCTBUE
2.2 [TocTOSTHHBII AJIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarauTHsbIe SIBJICHUAS 6 1 15 https://m.edsoo.ru/BULAFRBRA
2.4 DJeKTpOMarHuTHasE UHITYKIUS 4 https://m.edso00.ru/7QODS8EL15
Utoro no pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145

I[TPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoaudecTBO 9acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontposbnbie  Ipakrieckne DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n NMPOrpaMMblI Bcero paGoThi paBoTLI o0pa3oBaTebHbIE PeCypChl
Pasznen 1. Mexanuveckne siBJeHUSA
11 Mexanmseckoe ABMKeHNE H CHOCOOL! 10 1 https://m.eds00.ru/CEOGHRGTL
€ro ONUCaHUs
1.2 BzaumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHbI COXPAaHCHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wroro mo pazneny 40
Pa3nes 2. Mexannueckue KoJie0aHUsI M BOJHBI
2.1 MexaHudeckue KojecOaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHU4YeCKUe BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazueny 15
Paznen 3. DieKTpOMarHuTHOE 1M0JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 IISKTPOMATHIITHOE MOE I 6 2 https://m.eds00.ru/DT98BBEY0
3JICKTPOMArHUTHBIC BOJTHBI
Wroro mo pazneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI M ONTHYECKUE MTPUOOPEI 6 3 https://m.edsoo.ru/2Z0WNYKRX1
4.3 PaznoxxeHne 6e10ro cBeTa B CIIEKTP 3 2 https://m.edso0.ru/2Z5AHODTO
Hroro no paszneny 15
Pa3nea 5. KBantoBble siBJIeHHS
51 Henyckarue u OrI0MeHHe CBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CTpoeHre aTOMHOTO sapa 6 1 https://m.edsoo.ru/U3WX2R61B
53 SnepHbie peakiuu 7 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no paszneny 17



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

Pa3zneua 6. [loBTOpUTEIHHO0-00001IAK0IIHI MOAYJIb

[ToBTOpeHHE 1 0000IIEHNE

6.1 conepkanus Kypca Gpusuku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJSBE
KJ1acc
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE

Tema ypoka Kontpoabubie IpakTudeckue
n/n P Bcero P p H3yyeHHsi  o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI

®dusuka — HayKa o
npupoje. SBieHus
npupoasl. Pusnueckue
SBJICHUS

1 https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
2 3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE
SIBJICHUS

1 https://m.edsoo.ru/116U53L6H

3 (PHIHYCCKAE BETHIHIbL H HX 1 https://m.edso00.ru/6ZYFTFPA7
U3MepeHue

Ypok-uccienoBaHue
"N3mepeHue TeMieparypbl
4 TIPY TIOMOIIU SKUAKOCTHOTO 1 1 https://m.edsoo.ru/VQGCNS8IMP
TEPMOMETpA U JaTUhKa
TeMIEPaTyphl"”

Kak ¢usuka u apyrue
€CTCCTBCHHBIC HAYKH
U3Yy4aroT MIPUPOSY.

5 EcTtecTBeHHOHAYYHBIN METO/T 1 https://m.edsoo.ru/3LPP2HP X2
no3Hanusg. Onucanue
buznyecKux SIBICHUHN C
IIOMOILIBIO MOJIEIeH

Ypok-uccnenoBasue
"IIpoBepka runoTessl:
JAJIBHOCTB MOJIETA NIapuKa,
MYIIEHHOTO0 TOPU30HTAIBHO,

1 1 https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TeM OOJIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

CrpoeHue BeuiecTsa.
OmBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BEILIECTBA

https://m.edsoo.ru/F5PU40LYR

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/HO31SN1F3

10

Ypok-uccieaoBanme
«OIBITE IO HAOJIIOAEHUIO
TEILUIOBOIO PACIIAPEHHUS
razoB»

ArperatHbie COCTOSIHUS
BEIIleCTBa

https://m.edsoo0.ru/FT87UNTLS

https://m.edso0.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMH BEILIECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI
BOJIbI

https://m.edsoo.ru/AWMI1DBI148

12

MexaHnyeckoe ABUKECHUE.
PaBHOMEpHOE M
HEPaBHOMEPHOE JIBUIKECHHE

https://m.edsoo0.ru/3W6CCIHB1

13

14

Cxopoctb. Equnauiis
CKOPOCTH

Pacuer nytu u BpemeHn
JIBUKEHUS

https://m.edso00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS
CKOpPOCTH JIBUKEHUS TEl

https://m.edsoo.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

16

[IOTHOCTH BEMIECTBA.
Pacuer maccel 1 00beEMA
TeJa Mo ero IIOTHOCTH

https://m.edso0.ru/0S71X3DPS

17

JlaGopaTtopHnas pabota
«OnpenenenHue MIOTHOCTU
TBEPJIOTO TEIA»

https://m.edso0.ru/OH22PX7CX

18

19

20

21

22

Penrenue 3amau mo reme
"ITimoTHOCTH BemecTna"

Cuna xak XxapakTepuCTHKa
B3auMojiecTBus Tei. Cuia
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxenus (aedopMariim)
NPY>KUHBI OT TPUIIOKECHHON
CHUTBI»

SIBnenune Tarorenusa. Cuna
TAXECTH

CBs13b MeXy CUIION
TSDKECTH U Maccol Tena. Bec
Tea. Pemmenne 3aga4d mo
teme "Cuia Tsoxectn"”

https://m.edso0.ru/50DYVYG49

https://m.edsoo0.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

23

Cuiia TsKeCcTH Ha APYTrux
mwrageTax. @usndeckue
XapaKTEPUCTUKH IIJIAHET

https://m.edsoo.ru/IM2DOKYLI

24
25

26

N3mepenue cuil.
JAunamomeTtp

Bec Tema. HeBecomocTh
CrnoxxeHune AByX CHil,
HaIpPaBJIEHHBIX MO OJTHON
IPSIMOA.
PaBHO€EliCTBYIOIIASA CHIT

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

27

28

29

Penrenue 3amad mo teMe
"PaBHonelicTBytomas cui"

TpeHune CKONbKEHUS U
TpeHue 1nokosi. TpeHue B
MIPUPOJIE U TEXHUKE

JlaboparopHas pabota
«M3yueHue 3aBUCUMOCTH
CUJIBI TPCHUS CKOJILXXCHUSA OT
CHJIBI IABJICHHS U XapaKTepa
CONPUKACAIOLIHXCS
MOBEPXHOCTEH»

https://m.edsoo.ru/MKPXDZN X5

https://m.edsoo.ru/TALIEOSMMH

https://m.edsoo.ru/TAQP4B30A

30

Pemenne 3amau Ha
onpeieNeHne
PaBHOACHCTBYIOIIEH CUIIbI

https://m.edso00.ru/5YY23XXSD

31

32

Pemenne 3amad mo Temam:
«Bec tenay, «I'padpuueckoe
HU300paKCHHUE CHID»,
«Cuibly,
«PaBHOIEUCTBYIOIIAs CUID)

KonTpoabHas pabora no
TeMaM: «MexaHHnuecKoe
IBIKeHHEe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"'padnueckoe n3o0paxeHne
cuy, «CHUIbDy

https://m.edso0.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D

33

Hasnenune. CriocoObl
YMCHBIICHUA U YBCIIMYCHUA
JTABJICHHS

https://m.edsoo0.ru/25TVMI1FDL

34

JlaBneHue rasza.
3aBUCUMOCTD JABJICHHUA ra3a
oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/544Y MX9WR

35

Ilepenaua naBineHus
TBEPABIMU TEJIAMM,

https://m.edso0.ru/CG5P0SNWO



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO

36

37

38
39

40

41

JKUIKOCTSAMU U Ta3aMH.
3akoH [lackansa

JlaBiaeHue B )XKUIKOCTH U
rase, BBI3BaHHOE JICHCTBHEM
CHUJIBI TSIKECTH

Pemenue 3agay o reme
«JlaBeHUE B )KUJKOCTH U
raze. 3akoH Ilackamsa»

Coobmaromnmecs: CocyIbl
I'mppasimueckuil npece

Manowmetpsi. [TopuineBoit
KHUIKOCTHBIN HAcoC

ATtmochepa 3emin.
[Tpu4mHbI CyIIECTBOBAHUS
BO3/TyIITHOW 000JIOUKHU
3emiu. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJ] YPOBHEM MOPS

https://m.edsoo0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR?2

https://m.edso0.ru/67X2LF396

https://m.edso0.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

45

Bec Bozayxa. ATMocdepHoe
JIaBIICHUE

Nsmepenune armocdepHoro
naBieHus. OMBIT
Toppuuennu

3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJIEHUS OT BBICOTHI HaJl
YPOBHEM MOPS
bapomerp-anepoun.
ATtmochepHOe 1aBiieHHE HA
Pa3JINYHBIX BBICOTAX

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWJIFWMZI1J

https://m.edsoo.ru/\WBNXTP7GR

46

Pemenne 3amau mo reme
"AtMmochepHoe naBieHne"

https://m.edsoo.ru/YWVWL5TA1



https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1

47

JleficTBUE KUAKOCTH U rasza

Ha INOTI'PY’KCHHOC B HUX TCJIO.

ApxumenoBa cuia

https://m.edso00.ru/SMG9FR466

48

JlaGopaTtopHnas pabota
«Onpenenenue
BBITJIKUBAIOIICH CHIIBI,
JIEUCTBYIOLLEH HA TEJIO,
MIOTPY>KEHHOE B JKUIKOCTH)

https://m.edsoo.ru/7U40IDLK2

49

50

51

52

53
54

JlaGopaTtopHast pabota 1mo
teme «MccnenoBanue
3aBHCHUMOCTH Beca Telia B
BOJIE OT 00BEMaA
HIOTPY>KEHHOH B JKUIKOCTb
YaCTH Tea»

IInaBanue Ten

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30MOaBEMHOCTH"

Pemenne 3amau mo reMam:
«IlimaBanue cynos.
BosznyxormiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN M Ta30B»

Mexanunueckasi pabota

Momtaocts. EnuHUIED
MOIITHOCTH

https://m.edso0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo0.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAG0Q

https://m.edsoo0.ru/1YIR6J7L5

https://m.edsoo.ru/4UUXIHR1X

55

Ypok-uccnenoBasue
"Pacuét MmoniHOCTH,
pa3BUBAaEMOM IIPU NMOABEME
10 JecTHHUIEe"

https://m.edsoo.ru/GDB065558



https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558

56

[IpocThie MEXaHU3MBI.
Priuar. PaBHOoBecue cuit Ha
pbryare

https://m.edsoo0.ru/8YRUOUGS?2

57

KonrponbHas pabora no
TeMe «JlaBieHue TBEPAbIX
TeJI, )KUJKOCTEH U ra3oB» /
Bceepocculickas
IpoBepouHas paboTa

https://m.edsoo0.ru/DWLOWQXQZ

58

59

60

PesepHbIii ypok. Pabota ¢
TEKCTaMH 110 TEME
«JlaBnenre TBEPIBIX TEII,
SKUIKOCTEN U Ta30BY /
Bceepoccuiickas
IIpoBepoYHas pabora

Pobruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabora «MccnenoBanue
YCIIOBHI PaBHOBECHS
pbryara»

Pemenue 3anau no teme
«Y cII0BHsL paBHOBECHS
pblyara

0.5

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

61

Koadduuument noneznoro
JEUCTBUS MEXaHNU3Ma.
JlaGoparopHas paboTa
«3mepenune KII/]
HAKJIOHHOH MJIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEYZDMW

62

63

Pemenue 3anau no teme
"Pabora, momuocts, KIT/["
MexaHnueckas SJHeprusl.

Kunernueckas u
MOTEHITHATbHAS DHEPTHUS

https://m.edsoo.ru/VF5XBOLVS

https://m.edsoo0.ru/3HQE7HOYK



https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK

64

65

66

67

68

3aKOH COXpaHECHHUS
MEXaHUYECKON YHEPTrUuu

YPpOK-3KCIIEPUMEHT IO TEME
"DKCepUMEHTAIbHOE
onpeJieJICHue U3MEHEHUS
KMHETUYECKOU U
MIOTCHUUAIbHOW SHEPIUU
IIPU CKaThIBaHUU TeJja M0
HAKJIOHHOM IJIOCKOCTH"

KonTtponpsHas pabora o
teme «PaboTa 1 MOIIHOCTB.
OHeprus»

PesepHsblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe ABKeHHE"
PesepBHsbiit ypok. Pabora ¢
TekcTaMHu 11o TeMme "Pabora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo0.ru/5SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo0.ru/MJIPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBbIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U UX
OIIBITHBIE TIOATBEPKACHUS

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/10BIEJBGQ

Macca u pazmep aTOMOB U
MOJIEKYI

Mopenu TBEpAOTO, JKUIKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEIIECTBA

OOBsicCHEHNE CBOICTB
TBEPIOTO, KUIKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

Kpucramnmaeckue n
amop(dHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo0.ru/DJYTZQHS83

https://m.edso00.ru/8G73PVM40

CMmaunBadue u
KaluJUIIPHOCTD.
[ToBepXHOCTHOE HaATsIKEHUE

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

TemnoBoe pacmmpenue u
CHKaTHe

Temneparypa. Cs3b
TEMIIEPATYPHI CO CKOPOCTHIO
TCIIJIOBOI'O IBHUXKXECHUA
Y4acTHIL

https://m.edso0.ru/I3N30KS8L

https://m.edsoo0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

BuyTpenHss sHeprusi.
CriocoObl U3MEHEHUS
BHYTPEHHEHN SHEPIUU

https://m.edsoo.ru/BBVCI9IMHG6

10

Bupl Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

12

Ypok-koHbepeHIus
"IIpakTueckoe
WCTIOJIh30BAHUE TETUIOBBIX
CBOWCTB BEILIECTB U
MaTEepHAJIOB B IEJISAX
sHeprocoepexeHus"

KonnyecTBo TEIIOTEI.
VenapHas TEMIOEMKOCTD

https://m.edsoo.ru/UU9100Q0FZW

https://m.edso0.ru/88291DDIZ

13

YpaBHEHHE TEILIOBOTO
oairanca. TemiooOMeH u
TEIUIOBOE PABHOBECHE

https://m.edsoo0.ru/P52QUVQJE

14

15

16

17

Jlaboparopras pabora
"UccneqoBanue ABJICHUS
TEII000MeHa IpH
CMEIIMBAaHUM XOJOIHON U
ropsiueit BoabI"

Pacuer xonmuecTBa
TEIUIOTHI, HEOOXOIUMOTO
JUTsl HAarpeBaHUsI Tela U
BBIIETISIEMOTO UM TMIPH
OXJIAXKJCHUH

JlaboparopHnast pabota
"OnpeneneHue yaeabHOU
TEIIOEMKOCTH BeniecTna'
OHeprus TOILINBA.

VY nenpHas TEMI0Ta CropaHus

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo.ru/401T1ZJAH

https://m.edso00.ru/683AIXYWS8

18

IInaBneHue u OTBCPJACBAHUC
KpUCTATNIMICCKUX TECII.

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

19

20

VeapHas TEILIOTa
IUIaBJICHUSA

Jlaboparopnas pabota
"OnpeneseHue yaeiabHOM
TEIUIOTHI IUIaBJIEHUS Jbaa"
[TapoobpazoBanue u
KoHeHcanus. Mcnapenue

https://m.edso0.ru/LCOXVHGHD

https://m.edso0.ru/COG4DOQKML

21

Kunenue. Y nenpHas
TeII0Ta mapooOpa3oBaHus 1
KOHJICHCAIIUU. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBIeHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

BrnaxnocTs Bo3ayxa.
Jlaboparopras pabora
"Onpenenenune
OTHOCUTEJbHOW BIAXKHOCTH

BO3yXa"

https://m.edsoo.ru/7KP37W0J1

23

24

25

26

27

Pemenmne 3ana4 Ha
OIIpEACIICHUE BIAXKHOCTU
BO3/yXa

[TpuHIMnIBL pabOTHI
TEIIOBBIX JIBUTaTEIEH.
[TapoBas TypOuHa.
JlBurarenab BHyTPEHHETO
CrOpaHUs

KIIJI TenmoBoro aBUTaTes.
TenoBble ABUTATENN U
3alIuTa OKPYKaIoIIe Cpeabl
3aKOH COXpaHEHUS U
MIpEeBpAIICHUS YHEPTUHU B
TETUTOBBIX TMTPOIIeccax

[ToaroToBka Kk KOHTPOJIBLHOU
pabote mo Teme "TemnoBsie

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo0.ru/6 BKWSWY G6

https://m.edsoo.ru/UJA3SDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edsoo0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

sBiaeHus. I3MeHeHMe
arperaTHbIX COCTOSTHHUI
BenrecTna"

28

29

30

KontposbHas pabota mo
TeMe "TerioBble SIBJICHUS.
N3menenune arperaTHbIX
COCTOSHUM BemecTna"

Onektpuzanus Ten. [[sa
pO/Ia AIEKTPUICCKUX
3aps/i0B
Ypoxk-uccienoBanue
"DnexTpuszanus Ten
WHAYKIMEN U IIpU
CONPUKOCHOBEHUM"

https://m.edso0.ru/0X03133KU

https://m.edso0.ru/9E§5KDOQMD

https://m.edsoo.ru/JALOFK67J

31

BsaumogeiicTBue
3apsSUKEHHBIX Tell. 3aKOH
Kynona

https://m.edsoo.ru/LIJCQZZS9

32

33

34

DneKTpuYecKoe moJie.
HanpsoxkeHHOCTD
ANEKTPUYECKOTO TIOJISL.
[TpuHuMn cynepno3suuuu
BJIEKTPUYECKUX MOJIEN
Hocurenu snekrpuueckux
3apsA70B. DIEMEHTAPHBIN
3apsn. CtpoeHue aToma

[IpoBoaHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUS
AIEKTPUYECKOT0 3apsiaa

https://m.edso00.ru/N79CZ2GZ1J)

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3agad Ha
IIPUMEHEHHE CBOWCTB
AIEKTPUUECKUX 3aps 0B

https://m.edso0.ru/SXWWOQOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

37

DIJIEKTPUYECKUH TOK,
YCIIOBUS €70
cyuiectBoBanus. ctounuku
ANEKTPUYECKOTO TOKA

JIeNCTBUA DIIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

https://m.edso00.ru/Q8WUTCKVT

38

39

40

VYpok-uccienoBanue
"JleficTBHE NEKTPUUECKOTO
10JI51 HA IPOBOJHUKH U
TUAJIEKTPUKN"
DNEeKTPUUYECKHI TOK B
MeTaJulax, KHUIKOCTSX U
rasax

DnekTpruyecKas 1enb U e€
COCTaBHbIE YACTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4ACO0OQYPF

https://m.edsoo.ru/ROW7KUDDO

41

42

Cuna toxka. JlabopaTopHas
pabora "M3mepenue u
peryjaupoBaHue CHIIbI TOKA"

DneKkTpruyecKoe
HanpsbkeHue. BoirbTMerp.
JlaboparopHnast pabota
"N3mepenue u
perynupoBaHue
HanpspkeHns"

0.5

0.5

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBienue
MPOBOJHUKA. Y JEIBHOE
COIIPOTHBIIEHUE BELIECTBA

https://m.edsoo0.ru/ESUO5PC4G

44

JlaGopatopHnas pabora
"3aBUCUMOCTh
AJIEKTPHUUECKOTO
COIIPOTHBIICHUS POBOTHNKA
OT €ro JUIMHBI, TUIOIIAAN

https://m.edsoo0.ru/4JDA8GZNX



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

45

46

MOTIEPEYHOT0 CCUCHHUSI U
Marepuana"

3aBHUCHUMOCTD CUJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSl y4acTKa LETH

Jlaboparopnas pabota
"UccneqoBanue
3aBUCUMOCTH CHUJIBI TOKA,
UIYUIETo uepe3 pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edso0.ru/X5THIN3RM

47

ITocnepoBaTenbHOE U
napajijieJibHOC COCAMHCHHUA
IIPOBOAHHUKOB

https://m.edso0.ru/HJ9903493

48

JlaGoparopHnas pabora
"[IpoBepka nmpasuiia
CJIOKEHHUSI HATIPSHKSHUI TTPH
MOCJIEI0BATEILHOM
COETMHEHUH JIBYX
pe3ucTopoB”

https://m.edso00.ru/VO3VYPOTS8

49

JlaGopatopHnas pabora
"[TpoBepka npaBuia AJis
CHJIBI TOKA MPH
napajuieIbHOM COeAMHEHNUU
pe3ucTopoB”

https://m.edsoo.ru/DPAXG8PZ]

50

51

Pemenue 3amay Ha
npuMeHeHue 3akona Oma
TUTS Pa3IMYHOTO
COCIMHEHMS TIPOBOTHUKOB

Pabora 1 MomIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

https://m.edso0.ru/19ZEFKZZ74

https://m.edsoo.ru/40AIXYN3H



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

53

JlaGopaTopHas pabota
"Onpeznenenue paboTh U
MOIITHOCTH AJIEKTPHUECKOTO
ToKa"

DNEeKTPUYECKUE LIETIH U
norpedurenu
JJIEKTPUYECKOM SJHEPIUU B
ob1Ty. KopoTkoe 3ambikaHne

https://m.edsoo.ru/VR92V8JHA

https://m.edso0.ru/1L3KZ2XLM

54

55

56

IlocTosTHHBIE MArHUTHI, KX
B3aUMOJIEVICTBHE

Ypoxk-uccienoBanue
"U3yuenue nonei
MMOCTOSTHHBIX MarHuTOB"

MarauTHOE Toe.
MaruauTHOE 110J1€ 3eMJIM U
€ro 3HaueHue I )KU3HA Ha
3emie

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

https://m.edso00.ru/R3XXJCRVK

57

58

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme
"DnexTpruuecKkue 3apsbl.
3apsKEHHBIE TeJla U UX
B3aUMO/ICHCTBUS.
[TocTossHHBIM
ANEKTpUYECKUi TOK"

KonTponbHas padota no
TeMe "DIeKTpuYecKue
3apsibl. 3apsHKEHHBIC Tella U
UX B3aUMOJIEHCTBUS.
[TocTrosaHHBII
AJIeKTpUYEeCKuil ToK" /
Bcepoccutickas
poBepouHas paboTa

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z27W



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W

59

60

PesepBHbIii ypok. Pabora ¢
TEKCTaMU 110 TeMe
"[TocTostHHBII
AJIEKTPHYECKUl TOK" /
Bcepoccutickas
poBepouHas paboTa

OmnsIT Opcrena. MarautHoe
T10JI€ AJIEKTPUYECKOIO TOKA
MarauTHO€ 1oJIe KaTYIIKH C
TOKOM

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo0.ru/PC1DMV4ID

61

62

[Ipumenenne
3JIEKTPOMAarHUTOB B
TexHuke. JlabopatopHas
pabota "M3y4ueHue neicTBus
MarHMTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM"

DNeKTPOABUTATEIb
IIOCTOSIHHOT'O TOKa.
Hcnons3oBanue
3JIeKTpOBUraTeneil B
TEXHUYECKHX YCTPOUCTBAX U
Ha TPaHCIIOpTe.
JlaboparopHnast pabota
"KoHcTpynpoBanue u
n3ydyeHue padoThl
NEKTpOABUraTeNs"

0.5

https://m.edsoo0.ru/KG8XDIUWD

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

63

64

OnsiTel @apajnes. 3akoH
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

DIIeKTpOreHeparop.
CriocoOblI mosryueHust
INEKTPUYECKON SHEPTUU.
DNEeKTpOCTaHIIUHU HA

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

65

BO300HOBJIIEMBIX
HCTOYHHUKAX SHCPTHUU

IToaroroBka K KOHTPOJIBHOMU
pabote 1o Teme
"DnexTpuueckue u
MarHuTHbIE sIBJIEHUS"

https://m.edsoo.ru/GFSO9PNC8B

66

KontposbHas pabota mo
TeMe "DIJIEKTpUUECKUE U
MAarHUTHBIC SIBJIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"TemioBbie siBiICHUS"

https://m.edso00.ru/4AB8GKYQ1X

68

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"MarauTHbIe siBICHUS"

https://m.edsoo.ru/ISHXLLTXX

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

145



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

MexaHnueckoe IBUKEHUE.
MarepuaibHas TOUKa

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/UP3188VVCD

CucreMa otcueTa.
OTHOCHUTENBHOCTD
MEXAaHUYECKOIr'0 IBUKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBnomepHOE
MNPAMOJIMHENHOE JABUKECHUE

HepaBHomepHoe
MPSMOJIMHEMHOE IBUKEHUE.
CpenHsist ¥ MTHOBEHHAs
CKOPOCTH

[IpssmonuneHOe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

CkopocTh NpSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu

JlabopaTopHas pabota
"OnpeneneHue yCKOpeHus
TeJa Ipy paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
IIJIOCKOCTH"

CB0OOIHOE TTaJICHNE TE.
OnriTel ["annies

https://m.edsoo0.ru/E65RWOZK0

https://m.edso0.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/IKKINJFO8

https://m.edsoo.ru/NMQA4GGEQ

PaBHOMeEpHOE nBMXKEHUE IO
okpyxHocTH. [lepuon u
yacToTa oOpalieHusl.

https://m.edsoo.ru/PVRBIDTTH



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

10

JIuneitnas u yriosas
CKOPOCTH
[lenTpOoCcTpeMUTEIBHOE
YCKOpEHUE

https://m.edsoo.ru/O5LFGWEZY

11

12

[TepBriii 3akoH HproTOHA.
Bexrop cuiibl

Bropoii 3akoH HeroToHa.
PaBHopelicTByOIIAs criia

https://m.edsoo0.ru/TADTURL3K

https://m.edso0.ru/5A28NGVEV

13

14

Tperuii 3akon HerotoHa.
Cyneprnio3unus cui
Pewrenne 3anay Ha
MPUMEHEHNE 3aKOHOB
Hprorona

https://m.edsoo.ru/XPFY G64RM

https://m.edsoo0.ru/GEM2S4HK9

15

Cuna ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/BHBXXRIJO

16

17

18
19

20

Pemenue 3aau o teme
«Cuiia ynpyroctu»

Jlaboparopnas pabota
«OnpeneneHne KeCTKOCTH
MIPYKUHBD)

Cuna tpenus

Pemenue 3aau o teme
«Cuia TpeHus»
JlaboparopHnast pabota
"Onpenenenune

ko3¢ duLIeHTa TPEHUS
CKOJIbXeHUs"

https://m.edsoo.ru/HML1AMN12

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4WPRASI7

https://m.edsoo0.ru/PJDH2DCOT

https://m.edsoo0.ru/C56RD8K X8

21

Pemenue 3ana4 no reme
"3akonsl Hetorona. Cuna
ynpyroctu. Cuia TpeHus"”

https://m.edsoo0.ru/VT3T38KBU

22

Cuna TSHKeCTH U 3aKOH
BCCMHUPHOI'O TATOTCHUS.

https://m.edsoo.ru/MEETXGF60Q



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q

23

24

25

26

27

YckopeHnue cBOOOAHOTO
MaJCHHUS
VYpoxk-koHpepeHuus

" JIBU>KEHUE TEJT BOKPYT
IPaBUTAIMOHHOTO LIEHTpA
(Conneunas cucrema).
lanmaktuku"

Pemrenue 3agad mo reme
"Cua TSHKECTH U 3aKOH
BCEMHPHOTO TATOTCHUS"

IlepBas kocMuueckas
ckopocTb. HeBecomocTs n
Ieperpy3Ku

PaBHOBeCHE MaTepuaibHOI
TOYKH. AGCOIIOTHO TBEPOE
teio. PaBHoBecue TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpaleHusi. MOMEHT CUJIBI.
LlenTp TsxecTn

PaBHOBeCHE MaTepuabHOIT
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecHe TBEPAOTO
Tesa ¢ 3aKpEIIEHHON OChIO
BpauieHus1. MOMEHT CHIIBI.
[leHTp TsKECTH

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

28

Pewenue 3amad o reme
"MomeHT cunsl. LleHTp
TSAXKECTH"

https://m.edso00.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme
"MexaHHYeCcKOe TBHKEHHE.
Bsaumoneiicteue Ten"

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KontponbHas paboTa mo teme
"MexaHn4ecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edso0.ru/J1BOUJ2YG

31

32

33

34

Nmnynbce Tena. Umnynbe
CWJIBbL. 3aKOH COXpPaHEHUS
uMIynbca. YIpyroe u
HEYNPYroe B3auMOJCICTBHE

Pemenue 3agau no reme
"3aKOH COXpaHECHUS
uMmIyibca"
VYpoxk-koHpepeHuus
"PeakTUBHOE OBU)XEHUE B
MIPUPOJIE U TEXHUKE"

Mexannueckas pabota u
MOIIHOCTh

https://m.edsoo.ru/7PI15BWQD2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edso0.ru/FCOHVOY XP

35

Pabota cHIIBI TSIKECTH, CHITBI
YIPYTOCTU U CUJIBI TPEHHUS

https://m.edsoo.ru/Y4H20MDHI

36

37

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CHITBI
TPEHHS P PABHOMEPHOM
JBUKEHHUHU TeJa 0
TOPU30HTAIILHOU
MTOBEPXHOCTH»

CBs13b HEpPTUM U pabOTBHI.
IloTeHunanpHas SHEprus

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprusi.
Teopema 0 KHHETHYECKOM
SHEPTUU

https://m.edsoo.ru/WKXL7NXVR

39

3akoH COXPAHCHUA DHCPIUU B
MEXAaHHUKEC

https://m.edsoo.ru/FMM2S69EB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHas paboTta
«M3ydeHue 3aKkoHa
COXpaHCHHS SHEPTUN)

https://m.edso0.ru/0TVK8KJIXB

41

42

43

KonebarenbHoe aABHKEHNUE U
€r0 XapaKTEePUCTUKH
3aryxaromue KoieOaHusl.
BrinyX1eHHBIE KOJICOaHUSI.
Pe3onanc

MaremaTudeckuii 1
MPYXKUHHBIA MasiTHUKU

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo0.ru/0O71PZDM11

44

45

46

Ypok-uccnenoBanue
«3aBHCUMOCTh MepUoa
KoJe0aHui OT KECTKOCTH
IIPY>KUHBL ¥ MACCHI IPy3a»

[IpeBparenue sHepruu Npu
MEXaHUYECKUX KOJICOAHMIX

Jlaboparopras pabora
«OmnpeneneHue 4acToThl U
nepuo/ia Kojebanui
MPY>KUHHOTO MasiTHUKA

https://m.edsoo.ru/BACABR4KS

https://m.edsoo.ru/RPN7BU6G55

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopatopHnas pabora
«IIpoBepka HE3aBUCUMOCTH
nepuojia kojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

https://m.edsoo.ru/6 YGEHWS8DT

48

49

MexaHndecKre BOJIHEI.
CBoMCTBa MEXaHUMYECKUX
BOJH. [IpoonbHble
TTOTIEPEYHBIE BOJTHBI
VYpok-koHpepeHuus
"MexaHHM4YeCKHE BOJIHBI B
TBEPAOM TEJIE.
CelicMuyecKkue BOIHBI"

https://m.edsoo.ru/QHBQ3U5XV

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

51

52

53

54

3Byk. PactipocTpanenue u
OTpa)KE€HHE 3BYyKa

Ypoxk-uccienoBanue
"HaOaronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTh!"

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUH
pe30HaHC
VYpoxk-koHpepeHuus

"V bpTpa3Byk U HH(GPa3BYK B
MIPUPOJIE U TEXHUKE"

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnueckue
Kose0aHusl U BOJTHBI"

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo0.ru/5SRPRGGZV8

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

55

KonTponbhas padota no teme
"3aKOHBI COXpaHEHUSI.
Mexanuyeckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/Z\VVD7Z44VH

56

57

DNEeKTPOMarHuTHOE MOoJIe.
DNEKTPOMArHUTHBIE BOJTHBI
CsoiicTBa
ANEKTPOMArHUTHBIX BOJH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM cBS3H"

https://m.edsoo.ru/7E1J2VY03

59

Ypoxk-uccienoBanue
"N3yueHne CBOWCTB
ANEKTPOMATrHUTHBIX BOJIH C
IMOMOILLI0 MOOMIILHOTO
tenedona”

https://m.edsoo.ru/SHN7BSEB4



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemrenue 3agaq Ha
OTpe/IeJICHUE YaCTOThI U
JUTHHBI 3JICKTPOMArHUTHOM
BOJIHBI

DneKTpOMarHuTHas pUpoaa
csera. CKOpOCTh CBETa.
BonHoBBIE CBOMCTBA CBETa

WcTouHuKH cBeTa.
[Ipsmonuneiinoe
pacrpocTpaHeHUE CBETA.
3atmenust ConHua u JIyHbl

https://m.edsoo.ru/WIGCO6QSN

https://m.edso0.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

64

3aKOH OTpaKECHHS CBETA.
3epkana. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHA
OTpaKCHHS CBETA

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIJICHUS CBETa

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

65

66

67

[TonHOE BHYTpEeHHEE
OTpa)K€HUE CBETA.
Hcmonn30BaHue IMOIHOTO
BHYTPEHHETO OTPAKEHUSI B
OIITHYECKHUX CBETOBOJIAX

JlaboparopHnast pabota
"HccnenoBaHue 3aBUCHMOCTH
yTJia IPEJIOMIIEHUS CBETOBOTO
Jy4da OT yIJia MaJIeHus Ha
rpanune "Bo3ayx-crexno’"
VYpok-koHpepeHus
"cnonp30BaHKueE MOJHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBL,
ONTHKOBOJIOKOHHAS CBSI3E"

https://m.edsoo.ru/FZ7HV6E2W

https://m.edso00.ru/R8001T10S

https://m.edso0.ru/0L9F63ZRU



https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU

68

69

JInnsel. OnTnyeckast cuiia
JIMH3EI

[TocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edso0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

71

72

JlabGopaTopHas paboTta
"Onpenenenue GoKycHOTO
pPaccTOSHUS U ONITUYECKOM
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{eCKOG SABJICHUC

13

14

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tela U (pU3MUECKUE SIBIECHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU OMNMCAHUM IPABUIBHO
TPAKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYIO BEJIUYHMHY C
JIPYTUMH BeIHYUHAMH, CTPOUTH TpaUKH N3yUECHHBIX 3aBUCUMOCTEH
($u3MYEeCKUX BETUYUH

1.5

1.6

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBICHUS U MPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTreMaTH4YecKoe
BBIPAKCHHE

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCH] U CBOWCTBA TEJl, B TOM
4yluclie M B KOHTEKCTE€ CHUTyalMil IpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIorm4yeckux IIaroB ¢ omopoil Ha 1 — 2
M3Y4YCHHBIX CBOMCTBA (PM3WYECKUX SIBJICHUH, (PU3UUYECKHX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pemare pacy€THbIE 3aaun B 1 — 2 NeNCTBUSA, UCIIONIBb3YS 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOLME (DU3MUECKHE BEJIIMYMHBL: HAa OCHOBE
aHalaM3a  yCJIOBMS  3a/Jayd  3alHUChIBaThb  KpPaTKOe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJbl U TPOBOJIUTH
pacuéTbl, HAaXOIUTh CIPAaBOYHBIE JAaHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  ITOJYyYEHHOH
($u3nYecKol BEeTUUHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEUIUTh MPH TOMOIIU
(bU3MYECKUX METOJIOB, B OIKMCAHUM WCCJICIOBAHUS BBIJCISTH
MpOBepsieMOE  TPENMNOoJIOKeHHe  (TUIMOoTe3y),  pas3audarth U
WHTEPIPETUPOBATh TOJYYCHHBIM PE3yNbTaT, HaXOAUTh OIIMOKU B
X0JI€ ONBITA, JIENaTh BBIBOJIBI IO €r0 pe3yjibTaTaM

1.9

MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
¢usznyeckux  CBOMCTB  Tem:  (GopMyIupoBaTh  MpOBEpsSEMbIe
MPENINONIOKEeHNs, COOUpaTh yCTAaHOBKY M3  IMPEIJIOKEHHOTO
000pyI0BaHUsl, 3aMKUCHIBATH XO/1 ONbITa U JOPMYJIUPOBATH BHIBOJIBI




1.10

BBITIOJTHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAIOTOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHUs MPHOOPOB C yIETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUI

1.11

IPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3MUECKOM
BEIMYUHBI OT JIPYroil C WCIONb30BAaHUEM TPSAMBIX H3MEPEHU,
y4acTBOBATh B IUIAHWPOBAHWU Y4eOHOTO MCCIIEIOBAaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CIEAys NPeUI0KEHHOMY
wiaHy, (UKCUpOBaTh pE3yabTaThl MOJXYYECHHOH 3aBHCHMOCTH
(GU3NYEeCKUX BETUYMH B BHUJE MPEAJIOKCHHBIX TaOJIHIl U TpaduKoB,
JeTIaTh BBIBOJIBI 110 PE3YIIbTATaM HCCIICTOBAHUS

1.12

1.13

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (HU3UYECKUX BEIUYUH, CICHYS
NPEIJIOKEHHOM  HMHCTPYKLMU: TPU  BBIINOJHEHUM  HU3MEPEHHI
coOMpaTh PKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIIATH 3HAUYCHUE
MCKOMOM BEIWYNHEI

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC
1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

yKa3plBaTh MNPUHLUIBI JACUCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTE€pU30BaTh IMPHUHLMIIBI JEHCTBHUS HW3Y4YECHHBIX
npUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO UX ONMCAHMS,
UCHOJb3ys 3HAaHUS O CBOWCTBaX (U3MYECKUX SBJICHUH H
He00X0AUMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOJIUTL HpUMEpHl (HaXoAWTh HHGOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHMUS  (U3MYECKUX  3HAHUM B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpU
oOpamieHun ¢ npubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXPAHEHHS 3J0pOBbS M COOJIOAEHHMS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKpYKaroUIeil cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHeT B
COOTBCTCTBHUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHA PA3JIMYHBIX UCTOYHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘IHBOﬁ NI
MOKET OBITh HeﬂOCTOBepHOﬁ

1.17

HCII0JIB30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
Hay4YHOINIONYJIAPHYIO  JIUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu VHTepHeT, BIageTh
npuémMamu KOHCHEKTUPOBAHHUS TEKCTa, npeobpazoBaHus
uH(pOpMaIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

1.19

cO3/1aBaTh COOCTBEHHbBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIICHNUS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaAIUU (PU3HUECKOTO
CoJIepKaHusl, B TOM YHUCIIe MyOIUYHO JieNaTh KpaTKue COOOIEHHsS O
pe3ynbTaTtax MPOEKTOB WM Y4e€OHBIX HCCIEAOBAHUN, HPU HTOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar Kypca
(bU3HKH, COPOBOKIATH BHICTYIIJICHUE MPE3eHTaIluei

MpU  BBIOJIHEHUH  y4EOHBIX TMPOEKTOB M HCCIENOBAHUI
pacmpenenaTh OO0S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JadaMH, CJCIUTh 3a BBIIOJHEHHEM ILIaHa
IEeHCTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJad B
JIeATeIbHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE
B3aUMO/JICVCTBHE, YUUTHIBAsI MHEHHE OKPYKAKOIIUX




8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCIIOJIb30BaTh IMOHATHA

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOG SABJICHUC

13

14

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJIE,
IIPYU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYECHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCIOJB3YyEeMBIX  BEJHYHH,
00O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEH
(Gu3NYEeCKUX BETUUYUH

1.5

1.6

1.7

1.8

XapaKkTepu30BaTh CBOWCTBA TeJl, (PU3NMUECKUE SBJICHHS U MPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPM O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTreMaTH4YecKoe
BBIPAKCHHE

OOBSICHATH (PU3NYECKHE MTPOIIECCHl M CBOIMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallUd IPAaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ MOMoubio 1 — 2 M3yd4eHHBIX CBOWCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemars pacy€THbIE 3a7auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMysbl, CBs3bIBAaONIME (U3UUYECKHE BEIWYMHBI: Ha OCHOBE
aHaly3a yCJIOBUs 3a/1a4M 3aIlMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JAaHHBIX JUI pelleHHs 3a/aud, BbIOUpATh 3aKOHBI U
(dbopMyIibl, HeoOXOIUMBIE AJisl €€ pelleHus, IPOBOAUTh PACUEThl U
CpaBHUBaTb IOJYYEHHOE 3HaueHUE (U3NYECKOH BEIMYUHBI C
HU3BECTHBIMU JAHHBIMU

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METO/OB, MCIIONb3ysl ONUCAHHWE HCCIEeI0BaHMS,
BBIJIEJISITh IPOBEPSEMOE MPEAIIOJIOKEHUE, OLICHUBATh ITPAaBUIIbHOCTh
MIOPsIAKA ITPOBEICHMS UCCIIEJOBAHUs, JEJIATh BbIBOIbI

1.9

MPOBOAUTH OMNBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUH WU
¢usnyeckux  cBOMCTB  Tem:  (opMynupoBaThb  IpOBEpSEMBbIE
MPENINONIOKEeHNs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO
000pyJI0BaHUsl, OIMCHIBATh X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJIHATL IPAMBIE M3MEPEHUSI C HCIIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB M  JAaTYMKOB (U3MUECKUX BEIUYMH, CpPaBHUBATh
pe3yabTaThl  U3MEpEeHUu ¢  yu€ToM 3aJaHHOM  aOCONIOTHOM
MTOTPEIIHOCTH




1.11

1.12

MPOBOJUTHh  HMCCJICIOBAHUE 3aBHCHMOCTH OJHON  (DU3UYECKOI
BEJIMYUHBI OT JPYrOM C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IJIAHUPOBATh HCCIICOBAaHUE, COOMpAaTh YCTAHOBKY M BBITIOJIHSTH
U3MEpEeHUs, CIeaysd TPEUIOKCHHOMY IUIaHy, (PUKCHUpOBATh
pe3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl B Tpa(UKOB,
JeJiaTb BBIBOAHGI 110 pGSYJIBTaTaM HUCCJICOOBAHUS

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEeHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH
3HAYEHUE BEITMYMHBI

1.13

1.14

coONIOaTh MpaBWiia TEXHUKU OE30IaCHOCTH MpU  paboTe ¢
n1abopaTopHbIM 000pyI0BaHUEM

XapaKkTepu30BaTh MPHUHIUIBI JCUCTBUS HM3YYCHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha HX OIHCAHUSA, UCIOJb3YS
3HaHUS O CBOMCTBaX (IM3MYECKHX SBICHUA W HEOOXOAMMEIE
¢du3nyeckre 3aKOHOMEPHOCTH

1.15

1.16

pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE
HpI/I60pbl 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIAATb CXCMbI
MEKTPUYECKUX LENeld ¢ IOCIENOBATEIbHbIM W IapaJICIbHBIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHble O0O3HAaYEeHUs
3JIEMEHTOB JIEKTPUYECKUX LIECTIEN

MPUBOJIUTL HpUMEpHl (HaXoAWTh HHGOpPMALKMIO O MpUMEpax)
IPAKTUYECKOIO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpU
oOpamieHun ¢ npubopaMM U TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pPOBbS U COOIIOACHUS HOPM OSKOJIOTMYECKOIO
IIOBEJICHUS B OKpYXKaloLIeH cpene

1.17

1.18

1.19

OCYILLIECTBIATh NMOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJENATh MH(POPMALUIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOM

WCIOJIb30BaTh TIPU BBHIMNOJHEHUM YYEOHBIX 3aJaHUA HAy4dHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3HUECKOro CoJep:KaHus, CIIPaBOYHbIE
Marepuaisl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(POPMAIIIH U3 OHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO

co3laBaTh COOCTBEHHBIE IMCBMEHHBIE W KpaTKHE YyCTHBIE
cooOuieHus, 0600mas nHPOpMALMI0O U3 HECKOJIBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/Iep)KaHUs, B TOM YHCIE MyOJMYHO TPEICTABIATH
pe3yabTaThl HPOSKTHOMN MIIM MCCIIEI0BATENbCKOM JeITEeNbHOCTH, TIPH
9TOM TPaMOTHO MCIOJb30BATh M3YYEHHBIN IMOHATUWHBIN amnmapar
Kypca (pU3UKHU, COPOBOXK/IATh BHICTYINICHHE MTPEe3eHTAIIeN

1.20

NP BBITTOJTHEHUH YUY€OHBIX MPOEKTOB M UCCIICIOBAHUN (PU3UIECKUX
MIPOLIECCOB paclpeAesaTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJa4aMH, CJICAUTh 3a BBIMOJHEHUEM TUIaHA
JNEUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBAaTh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJIEUCTBUE, MPOSBIAS  T'OTOBHOCTH
paspeniaTh KOHM)IUKTHI




9 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC TIOHATUSA

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{eCKOG SBJICHUC

13

14

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B MIPUPO/IE,
IIPYU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYECHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YyEeMBIX  BEJIHYUH,
00O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEH
(Gu3NYEeCKUX BETUUYUH

1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3NUECKUE SBJICHUS U MPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPM O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTreMaTH4YecKoe
BBIPAKCHHE

OOBSICHATH (PU3NYECKHE MTPOIIECCHl M CBOIMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallMd IPAaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILAaroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacuéTHbIe 3a7auyd (ONMUparoIuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCIONb3Ysl 3aKOHbI U (OPMYJBI, CBS3BIBAIOLINE
¢Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOANMBIE
JUIS PELICHUs, IPOBOAMUTH Pacu€Thl U OLICHMBATh PEAIMCTUYHOCTH
MOJIYYEHHOT'0 3HAa4eHUs (PU3MUECKON BEITUUUHBI

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPU TTOMOIIU
(U3NYIECKUX METO/I0B, UCTIONB3Ys OMHMCAHNE UCCTIEIOBAHUS, BBIICNIATh
MPOBEPSIEMOE TPEANOIOKEHHE, OICHUBATh MPABUIHLHOCTH TOPSIKA
MPOBEJICHUS] MCCIEIOBaHUs, [€aTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOCHUIA U OTTBITOB

MPOBOJIUTH OMBITHl MO HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WM
(bU3MYECKUX CBOICTB TeJl: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHMS, OMUCHIBATH X0/ OIbBITA U €T0
pe3ynbTaThl, GOPMYIUPOBATh BHIBOABI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSMBIX H3MEPEHUH,
OTIpesieTisisl CpeHee 3HAUYCHHUE HU3MepseMOil BeIWYUHBI ((POKyCcHOE
paccTositHue coOuparomield JTUH3bI), 000CHOBBIBATH BHIOOP crocoba
U3MepeHus (M3MEepUTETbHOTO TprOopa)




1.11

MIPOBOAUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOBb30BAHUEM MPSIMBIX U3MEPEHUIN: MIIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIC TaOIUIN
rpaduKoB, JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICJOBAHUS

1.12

1.13

IIPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBaTh ~ HM3MEpPEHHs,  coOuparb  SKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIIOJHATh M3MEPEHUs, CIEAys IPeJIOKEHHON
WHCTPYKLUHU, BBIYMCIATH 3HAYCHUE BEJIMYMHBI M AHAJIU3UPOBATH
IIOJIyYEHHBIE pEe3YyJlbTaThl C€ YYETOM 3aJaHHOW IOrPEIIHOCTH
U3MEPEHUN

coOmoaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢
J1a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOZEICH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IUIaHEeTapHas MOJElb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s]Ipa

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHHYECKHX YCTPOMCTB C OMOPOH Ha WX OMNHCAHMS, HCIOIb3YS
3HAHUA O CBOMCTBaX (M3MYECKUX SBICHHH W HEOOXOIMMBbIE
¢busnvecKkre 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMBI MW CXEMATUYHLIC PHCYHKHM H3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENBHBIX  OpUOOPOB U
TEXHOJOTMYECKHUX MPOLECCOB MPU PELICHUN Y4eOHO-ITPaKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOCHHS U300paKeHUN B INIOCKOM
3epKajie U coouparouieit JuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCMONb30BaHMs  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KW3HHM i1 oOecrieueHuss O€30MacHOCTH TIPH
oOpamieHuu ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXpAaHEHUs 3J0pOBbS M COOJIOJACHHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEN cpene

1.18

OCYIIECTBISTh MOUCK HMH(pOpManuu (U3NYECKOTO COJEP>KAaHUS B
cetu MnaTepHer, camocTosTeNbHO (OPMYITUPYsT TOMCKOBBIN 3aIpoc,
HAXOOUTh IYTH OIPENEICHUS JOCTOBEPHOCTH  IIOJYYEHHOU
vH(pOpMaIUM HA OCHOBE MMEIOIIMXCS 3HAHWUW U JIOMOJHUTEIBHBIX
HWCTOYHHUKOB

1.19

UCIOJb30BAaTh MPHU BBHIMOJIHEHUH Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO COJIEp’KaHHUs, CIPaBOUYHbIE
Marepuaibsl, pecypcbl cetd MHTepHeT; BiageTrs NpUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHbIE M YCTHBIE COOOILEHUS Ha
OCHOBE HH(pOpPMAlMM M3 HECKOJBKHX HMCTOYHHKOB (DPU3UYECKOTO
coJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3yIbTaThl POEKTHON WU
HCCIIEAOBATEIILCKOM  NEATEIIBHOCTH, IIPU  OTOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM MOHATUWHBIM amnmapar H3y4aeMoro
pa3zaena (U3MKA U COMPOBOXKJIATH BBICTYIJICHHE IpE3CHTALUeH C
y4€TOM 0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB




1.21

MIPH BBIMOJHEHUH YY€OHBIX MTPOEKTOB U UCCIIEeI0BAaHUHN (PU3HUECKUX
MIPOLIECCOB PacCTpeAeiiaTh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUH C
[OCTaBJICHHBIMM 33Ja4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIbl, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MNPOSABISAL  T'OTOBHOCTb
pazpemiats KOHGIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUSA
pasjiena JJ1eMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIET'O MHPA
®uszuka — Hayka O Mnpupone. SBineHus NOpUPOIBI.
11 Ousnyeckue SABICHMS: MEXAHUYECKUE, TEIUIOBBIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BenUUMHBL M3mepenue (uznueckux
1.2 BenuunH. Dusnueckue mnpubopsl. [lorpenrHocts
n3MepeHuil. Mex1yHapoHasi CUCTEMa UHULL
EcrecTBeHHOHAYYHBII METOJ| MO3HAHUA: HAOIIOICHUE,
1 13 IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIABM)KEHUE TUIIOTES,
9KCIIEPUMEHT IO IPOBEPKE TUIIOTE3, OOBICHEHUE
Ha0JII0aeMOr0 SIBJICHUS
1.4 Onwucanne GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
W3mepenune pacCTOSHUN.
15 N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TETA.
' Omnpenenenne pasmMepoB MaJIbIX TENl.
N3mepenue TEMIIEPATYPbI npu ITOMOLIA
KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHM S O CTPOEHMHN BEIIIECTBA
CrpoeHne BemecTBa: aroMbl M MOJIEKYNBI, HX
2.1 pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHUE
BELIECTBA
JlBmkeHne dvactull BemectBa. CBfA3b  CKOpPOCTH
2.2 NBIDKEHUSI 4YacTUIl C Temmeparypoi. bpoyHoBckoe
nBIKeHue, I dysus
23 B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE
ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B,
2 KuakocTed U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.
2.4 B3aumocBs3p MeXay CBONCTBAaMM BEIIECTB B Pa3HBIX
arperatHbIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTuyeckue paboOTHI:
Onenka jauaMerpa aroMa METOJIOM psAoB  (C
Ucrolib30BaHueM ¢otorpaduii).
2.6 OneIThl IO HAOMIOACHUIO TEIMJIOBOIO PACIIUPEHUS
ra3os.
OnpiTel 10 OOHapyXeHHIO  JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO TIPUTSKEHUS
3 JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




Mexauunueckoe NBIDKEHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKEHUE

3.1

Ckopoctb. Cpenssisi CKOpOCTb [P HEPABHOMEPHOM

3.2 .
JABHXCHHMU. Pacuér IIYyTHU 1 BpEMCHU IBUKCHUA

SIBnenne mHepuuu. 3aKOH UHEpLMHU. B3aumoneicTBue
3.3 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUYKEHUS TEll.
Macca kak Mepa HHEpPTHOCTH Teja

IInoTHOCTB BCIIIECTBA. CBs13b IIJIOTHOCTHU C

3.4 .
KOJINYECTBOM MOJIEKYJI B €lUHUIIE 00BbEMA BEIleCTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI

36 Cuna ynpyroctd u 3akoH ['yka. M3amepeHue cuibl ¢

IIOMOIIIBIO AMHAMOMCTpPA

SIBneHue TATOTCHUS U cuia TsokecTd. CHlla TSHKECTU

3.7
Ha JpYTHUX IUIAHCTax. Bec Tena. HesecomocTh

Cuia TPCHUS. TpeHI/IC CKOJIBXKCHHUA W TPCHHUC IIOKO.

3.8
Tpenue B IpUpoae U TEXHUKE

CrnoxeHue cuj, HalpaBJIEHHBIX 1O OJHOW IPSIMOM.

3.9 N
PaBHopeiicTByIOIIAs CHIT

[IpakTuyeckue paboOTHI:
OmnpeneneHnne CKOPOCTH PAaBHOMEPHOTO JIBUIKCHUS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUECKOTO
apromMoOmiIas W Tak pgainee). OmnpeneneHue CpenHen
CKOPOCTH CKOJIbXKEHHs Opycka WIM UIapuKa IO
3.10 HAKJIOHHOW TuIOCKOCTH. OmnpeneneHne IUIOTHOCTH
TBEpaoro  Tterna.  OmbITB,  JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTh PACTsDKEHUS (eopManun) Npy>KUHBI OT
NPUIOKEHHON cuiibl. ONBITHL, JIEMOHCTPUPYIOLIHE
3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKECHHUS OT Beca Tela u
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

®dusnueckue BICHUS B IPUPOJIE: TPUMEPHI ABUKEHUS C
3.11 pa3IMYHBIMU CKOPOCTSIMHU B KUBOM U HEKUBOU IIPUPOJE,
NIeMCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

JABJIEHUE TBEPBIX TEJI, }KI/II[KOCTEﬁ N T'A30B
Hasnenue TBEpHoro Tena. CrnocoObl YMEHBIICHUS H

4.1
YBEJIUYEHUS JIaBICHUS
49 JlaBneHnue ra3a. 3aBHCHMOCTb JIaBJI€HUS rasza oT
' 00BbEMa, TeMnepaTypbl
43 [epenaua naBieHUs TBEPIBIMHU TEIAMH, KHUIKOCTSIMA H

razamu. 3akoH Ilackams. IITHeBMaTHUeCKHE MAIIMHEL

3aBHUCUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'IY6I/IHI)I.
4.4 I'mapocratuueckuit  mapanokc.  CooOmiaronuecs
cocynel. ['mapaBnnyeckre MeXaHU3MBI

Atmocdepa 3emnu u  armochepHOe JaBIICHUE.

4.5 [IpyunHBI CyIIECTBOBAHUS BO3IYIIHOM 000JIOYKH
3emin. OnpiT Toppuuenu. 3aBUCUMOCTh




4.6

aTMoc(epHOro JaBJeHHs OT BBICOTHI HaJ YPOBHEM
MOpst

W3mepenue atmochepnoro nasieHus. [IpuGopsr s
M3MepeHust aTMOC(hepHOro JaBIeHUS

4.7

JleiicTBHE XHUIKOCTH M Ta3a Ha MOrpYyXEHHOE B HUX
Teno. BrlTankuparomias (apxumenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

4.10

411

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TMOrpyXEHHOH B KHUAKOCTh 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JEWCTBYIOLIEH
Ha Telo, MNOorpyxéHHoe B KuAakocTe. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyumpoBanwe — apeomerpa WM
KOHCTPYMpPOBAaHHUE JIOJKM U  OmpenereHue  eé
Irpy30I0AbEMHOCTU

®dusnueckue  SABICHUS B TPUPOJE:  BIUSHUE
aTMoc(epHOro JaBlieHUS Ha JKUBOM OpraHusw,
IJIaBaHUE PBIO

TexHuueckue ycTpolcTBa: COOOIIAIOMIMECS COCYIBL,
YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKHI Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTDB, OHEPT' U

5.1 Mexanunueckasi paboTa
5.2 MexaHndecKass MOITHOCTD
53 [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HaKIOHHAs
10cKoCTh. [IpaBuio paBHOBecHs pplyara
54 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHukd. KoaddunueHt
5.5 MOJIE3HOTO  JelcTBUA ~ MexaHu3MmoB.  [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [loTeHumanpHas SJHEPTUU TeJA, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
58 IMonnas mMexaHuuyeckas 3Hvepms[. 3aKOH M3MEHEHUS U
COXPaHEHUS MEXaHMUYECKOH dSHepTun
[IpakTudeckue pabOTHI:
Onpenenenne  pabOTBI  CHJIBI  TPEHHUS  NIPH
59 paBHOMEPHOM JBMKCHHH Tella TI0 TOPHU30HTAIbHON

noBepxHocT.  MccnenoBaHue — yCIOBHHM — PaBHOBECHS
ppuara. Msmepenne KIIJI HakJIOHHOM  IIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKON YHEPTUU




510 ®dusnueckue SBICHHUS B IPUPOAE: pPbIYArM B Tele
4eJloBeKa
TexHuueckue yCTpPOMCTBA: pblyar, MOABUKHBIA U

511 HETIOJBMYKHBIN OJIOKH, HAKJIOHHAS ITIOCKOCTh, IIPOCTHIC
MEXaHU3MBbI B OBITY

8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasziena 3J1eMeHTa
TEIUJIOBBIE SABJIEHUA

OcCHOBHBIE TOJIOXKEHUSI MOJIEKYIISIPHO-KUHETHUECKOM

6.1 TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mepsl
MoJieKyl. OmbIThl, MOATBEPXKAAOIINE OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOpUH
Monenu TBEpAOro, JKUAKOTO U  Ta3000pa3HOro

6.2 cocTosHui BemecTBa. Kpucraanmuueckue u amopHbie
Tena
OOBbsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TEI

6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
Teopuu

6.4 CmauuBaHue M KalWUISPHbIE SIBICHUS

6.5 TemnoBoe pacimpeHue u CxaTHe

6.6 Temneparypa. CBs3b TeMIepaTypbl €O CKOpPOCTbIO
TEIUIOBOT'O JAIBUKEHMSI YaCTHUI]
BryTrpennss SHEPTHSL. Crioco0sl U3MEHEHUS

6.7 BHYTPEHHEN DHEPrUM: TEIUIONEpeaada U COBEPIICHUE
paboThI

6 6.8 Bungl TerIonepeayn: TEIUIONPOBOJHOCTD,

KOHBEKIIHsI, 3Ty4eHUe

6.9 KonuuecTtBo  TemnoTel. YxenpHas — TEIIOEMKOCThb
BElIECTBA

6.10 TenmooOMeH ¥ TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIJIOBOro OanaHca

6.11 [InaBneHne W  OTBepAEBaHUE  KPUCTALIMYECKUX
BEUIECTB. Y AeNbHas TEIUIOTa MJIaBICHUS
[TapooOpa3oBanue ©  KoHAeHcanus. Vcmapenue.

6.12 Kunenue. VYnenbHas Temiora napooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS

6.13 BraxxnocTts Bo3myxa

6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHUS
[Tpunuunsr  pabotel TeruioBbix asurateneid KIIJ

6.15 TEIUIOBOTO JBUTATElNs. TerIoBble ABUraTed U 3alUTa
OKPYXKAaIOIIEH Cpeabl

6.16 3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B
TEIUIOBBIX ITpoLeccax




[TpakTrueckue pabOTHI:

OneiThl MO OOHAPYKEHUIO  JCHCTBUS  CHIJI
MOJICKYJISIPHOTO TMPUTSKESHHUS.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOMN
COJIM WJIM caxapa.

OnpbITel 10 HAOIIOACHUIO TETJIOBOTO PACHIMPEHHS
ra3oB, KUAKOCTEH U TBEPBIX Tell.

Onpenenenue 1aBjiIeHUs BO3yXa B OaJUIOHE IIITPHLIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus I OXJIAXKICHHSL.

[IpoBepka runoTessl JIMHEWHON 3aBUCHUMOCTH JUTMHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKOW TPYyOKE OT
TEMIEPATYpHhI.

HabmtoieHne u3MeHeHusl BHYTPEHHEH 3HEpPIrUuu Tela
B pe3yJbTaTe Terionepeaayu u paboThl BHEUTHUX CHUIL.

HccnenoBanue  sIBI€HHUS ~ TEIIOOOMEHa  INpHU
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOM MpH TEIIOOOMEHE C HArpeThiM METATTMYeCKUM
HUATUHIPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCapeHus.

Omnpenenenre OTHOCUTENBHON BIKHOCTH BO3yXa.

Onpenenenue yneiabHON TEIUIOTHI IUIABJICHUS JIbJIA.

6.17

@u3nYeCcKue SBJICHUS B NPUPOJE: IOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SIBICHHS B TPUPOJE,

6.18 KPUCTAJUIBI B IPUPO/IE, n3nyuenue ColiHila, 3aMep3aHne
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.

TexHu4eckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
UCIOJIb30BAaHUS KPUCTAIIOB, )KUIKOCTHBIA TEPMOMETD,

6.19 JTaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILIEHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATENIb BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa d71EKTpUUECKUX 3aps10B

B3anmMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBHCUMOCTb CHJIBI B3aUMOJEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apSI0B U PACCTOSHUS MEXKY T€JIaMH )

DneKTpuIecKoe oJie. HarmpsxénnocTs
7.3 anekTpudeckoro mnonsd. [lpuHnmn — cynepnozunyu
IIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)

Hocutenu »snexkTpuyeckux 3apsaoB. DJIE€MEHTapHBIN
7.4 anexktpuueckuid 3apsaa. Ctpoenue atoma. [IpoBogHuKM
U JUDIJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

ONEeKTpUYecKUii  TOK.  YCIIOBUSL  CYLIECTBOBaHUS

7.6
SJICKTPHUYCCKOI'O TOKA. M cTOYHUKM TOCTOSIHHOI'O TOKA




HevictBus AJIEKTPUYECKOTO TOKa (TeroBoE,

7.7 XMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX M razax

78 Onektpuyeckas 1enb. Cuiia TokKa. DJIEKTPUYECKOE
HaIpsKEHUE

79 CormnpoTuBieHnE MIPOBOJHHUKA. VY nenbHoe
COIPOTHBIICHUE BEIIECTBA

7.10 3akon Oma 11 y4acTka 1enu

711 [TocnenoBarenbHOE W THapauiebHOE COEIMHEHUE
MIPOBOJIHUKOB

712 PaGota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
Jxoyina — Jlenua

713 DIEKTPUYECKHE [ENU U MOTPEOUTENN SIEKTPHUECKOM
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

714 [ToctosiHHbIe MarHUTHI. B3anMonelicTBrE TOCTOSTHHBIX
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro
3HaYEHHUE JUIs )KM3HU Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE IOJIE  3JIEKTPUUYECKOTO
Toka. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.

717 3JI€KTpOI[BI/IFaTeJII:“HOCTOﬂHHOFO TOKa. I/ICHUOJILSOBaHI/Ie
AIIEKTPOJBHUraTeNIel B TEXHUYECKUX YCTPOICTBaX M Ha
TpaHCIIOpTE

718 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON
nHaykuuu. [Ipasuio Jlenna
DneKTporeHepaTop. CrniocoOsr MOJyYEeHUs

7.19 ANEKTPUYECKON  DHEPrUu.  DJIEKTPOCTAHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU
[TpakTudeckue paboTHI:
OnbIThI O HAOJIOICHUTO JIEKTPU3AIIUN TEJT UHTYKIIUEH
Y TIPU CONPUKOCHOBEHHUH.
UccnenoBanue NO€UCTBUS AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY U TUDJIEKTPUKH.
COopka W mpoBepka pabOTHl AIIEKTPUYECKOW IIETH
MOCTOSIHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.

7.20 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO

4yepe3 pe3UCTOp, OT CONPOTUBIIEHHS pe3UcTopa U
HaIpsDKCHUS Ha PE3UCTOpeE.

OnbITHI, JI€MOHCTPHPYIOLIHE 3aBHCUMOCTh
DIIEKTPHUYECKOTO CONPOTHUBICHHUS TPOBOJHHKA OT €Tr0
JUIMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYECHUsI U MaTepuana.
IIpoBepka mpaBwia CIOXKEHUA HANPSIKEHUN TIpU
MOCJIEIOBATEIbHOM COEAMHEHUH JIBYX PE3HCTOPOB.
[TpoBepka mpaBuiia Uit CUIIBI TOKA TPU apalIeTbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI




7.21

1.22

AIIEKTPUYECKOTO TOKa, UAYIIET0 Yepe3 pe3ucTop.
OrmpezneneHre MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucrope. Uccnenosanue
3aBUCHUMOCTH CWJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT
HanpspkeHusa Ha Held. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAMHEHUU U
paznenenuu. MccnenoBanue neiicTBUS 3IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIbI
TOKa W HamnpaBJIeHUs TOKa B Karymke. l3yueHue
JIEUCTBUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.

KoncrpynpoBanue u U3y4yeHue paboThI
BIIEKTPOABUTATEISA. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNbBITBI 1O
HCCIIE0BAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHON

WHAYKOHUH: HCCIICAOBAHUC W3MEHEHHMI 3HAuYeHUA |
HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKaA

®dwusnyeckue SBICHUS B MPHUPOJAC: IIIECKTPUICCKHEC
SBIICHUS B aTMocdepe, dJICKTPUYECTBO  KHUBBIX
OpraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeiid MOJIF0COB,
POJIb MATHUTHOTO TOJIS JUTsI KU3HU Ha 3eMiie, OIspHOe
CUsSHUC

TexHu4ecKknue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIICKTPUUCCKON SHEPTHH,
DIIEKTPOOCBETUTENFHBIE TPUOOPHI, HarpeBaTebHbIC
AIIEKTPOIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOTO TOKA

HpOBepHCMHC 9JICMCHTHBI COACPKaHUA

MEXAHUWYECKUE SABJIEHUA

Mexannyeckoe JBHXEHHE. MarepuanabHas TOYKA.
Cucrema orcuéra

OTHOCHTEILHOCTh MEXaHUUECKOTO JABHKCHUA

PaBHOMepHOC HpHMOHHHCﬁHOC JABHKCHUC

HepaBHOMCpHOC HpﬂMOJ’IHHCﬁHOC JABHOKCHHC.

CpenHsass W MIHOBEHHas  CKOpPOCTh  Tella  IpH
HEPaBHOMEPHOM JIBUJKCHUU

VYckopenne.  PaBHOYCKOpEHHOE — MPSMOJIMHENHOE
JIBUKECHHE

9 KJIACC
Kon Koz >nemenrta
paszzena
8.1
8.2
8.3
8
8.4
8.5
8.6

CB060,Z[HOC IHaacHuc. OmnpiTel 'anmunes




PaBHOMepHOE ABMKEHHE 11O OKpYKkHOCTH. [lepron n

8.7 gactoTa oOpamieHus. JIuHelHas W yriaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIIUTT CYyTIePITO3UITIH CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujia TPEHHUS CKOJIbKCHHUSA, CHJIA
TPEHHUsI IOKOS, IPYTHe BUbI TPEHUS
8.14 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHne cBOOOTHOTO MaICHHS
8.15 Heuxenne mnaHer Bokpyr Comama.  [lepsas
KOCMHU4YecKasi CkopocTb. HeBecoMOCTh 1 meperpys3ku
8.16 Pa']:%HOBeCI/Ie MaTepuaibHOW TOYKH. AOCOIOTHO
TBEPIOE TEIIO
817 PaBHOBecue TBEPIOrO Tena ¢ 3aKPEIUIEHHON OCBIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTu
8.18 Nmnyibce tena. U3Menenue umirynbsca. UMnyiibe cuiibl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
827 PabGora cun Tspkectu, ynpyroctd, TpeHus. CBs3b
SHEPruu U paboThl
8.93 [ToreHnmanpHas DdHEPrus Tela, MOJHATOTO HAaJ
MOBEPXHOCTHIO 3eMIn
8.24 [ToreHnManbHAast SHEPTHUs CXKATON NPYKUHBI
8.95 Kunernyeckas sHeprus. Teopema 0 KMHETHUECKOM
SHEPTUU
8.26 3aKOH COXpaHEHHS MEXaHUIECKOW YHEPTHH
[TpakTiueckue paboThI:
Omnpenenenue cpeaHe CKOPOCTH CKONBXKEHHS Opycka
WIM JIBIDKCHUS IapuKa 10 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHus Tela Ipu paBHOYCKOPEHHOM
JIBMKCHHH 110 HAKJIOHHOW TIIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BpPEMEHH IPHU
PaBHOYCKOPEHHOM  JBW)KCHHH  0€3  HadaJlbHON
CKOpOCTH.
8.27 [IpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM

JIBUKEHUH 0€3 HayalbHONH CKOPOCTH MYTH OTHOCSITCS
KaK psjJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJMTHAKOBBI.

HCCHC}IOB&HI/IC 3aBUCUMOCTHU CHUJIbI TPCHUMA
CKOJNIBKEHUSI OT CHJIBI HOPMAJBHOTO JIaBIEHUS.
Omnpenenenne kodhuIMEHTa TPEHUS CKOJBKEHUS.
Omnpenenenne KECTKOCTU NpYXHUHBL. OrmpenencHue
paboThl CUJIBI TPEHMsI NPU PAaBHOMEPHOM JIBUKEHUU




8.28

8.29

TeJa M0 TOPU3OHTAIBHON MOBEPXHOCTH. OnipeneneHue
paboThl CHJIBI YHPYrocTH MpH TMOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOJABM)KHOTO M IMOJBHXKHOTO
OJIOKOB

@uU3NYECKUE SBJICHUS B IPUPOJE: ITPUIIUBBI U OTIUBBIL,
JIBWKeHHUE TutaHeT COJMHEYHOU CHCTEMbl, pEAKTHBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JATUYUKHU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarensHoe JIBIDKCHUE. OcCHOBHEBIE
XapaKTePUCTHKU  KOJICOAHW: TMEpHoJl, YacToTa,
aMILIUTY 1A

9.2

9.3

MaremMatnyeckuii ¥ NPYKHHHBIA  MAasTHUKH.
[IpeBpamienre  3HepruM  OpU  KoJeOaTeIbHOM
JBUKCHUH

3aryxatomue Koyebanus. BeIHyKIeHHbIE KOIeOaHMs.
Pe3onanc

9.4

Mexannueckue BoaHBL. (CBOHCTBA MEXaHMUYECKHX
BoiH. lIpononbHble M monepedHble BOJHBL JlinHA
BOJIHBI M CKOpPOCTb €€  pacnpoCTpaHEHHUS.
Mexanndeckre BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE
BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUeE 3ByKa

9.6

WHdpa3ByK U yIbTpa3ByK

9.7

9.8

9.9

[TpakTuyeckune pabOTHI:

OmnpeneneHne 4YacTOTbl M TepHoAa KojeOaHMi
MaTeMaTUYeCKOr0 MasTHHKA.

OmnpeneneHre 4YacTOTbl M TepHoAa KojeOaHMi
NPY)KUHHOTO MasTHUKA

HccnenoBanue 3aBHCUMOCTH Iepuoja KoJeOaHWH
NOJIBEIICHHOTO K HHUTU Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBHCUMOCTH Tepuoja KoJeOaHWH
NPY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  Tlepuoja  KojeOaHMH  Tpy3a,
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
NpyKHUHBL.  V3MepeHue  yCKOpeHHs CBOOOIHOTO
naJIeHUs

dusnveckue SIBICHUS B IPUPOJIC: BOCIIPHUATHE 3BYKOB
KMBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9XO

TexHUUeCcKHne YCTpOMCTBA: JXOJIOT, HCHOJIB30BAaHHE
yIAbTpa3ByKa B OBITY M TEXHHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1
10.2

DIEKTPOMAarHuTHOE MoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

[ITkana 37€KTPOMArHUTHBIX BOJIH




103 DJeKTpoMarHuTHas npupona cera. CKOpOCTh CBETA.
BonHOBBIE CBOMCTBA CBETA
[TpakTuyeckue pabOTHI:
10.4 N3yuenne CBOWCTB 2JIGKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TeseoHa
dusnueckue SBICHUS B MNPHUPOJE: OHOJOTHYECKOE
10.5 JNEHCTBHE  BHJAMMOIO,  yIbTpaHUOJIETOBOTO  H
PEHTT€HOBCKOIO U3Jy4eHUI
106 Texnuueckue YCTPOMCTBA: _HCIOIB30BaHKE
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
OTpaKeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
[TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop srydeit B JIMH3E
116 Ontrueckas cucrema (poroanmapaTa, MUKPOCKONA H
TejecKorna
117 I'ma3 kak onTudeckas cucTeMa. bIM30pyKocTb H
JAIIbHO30PKOCTh
Pasnoxxenue ©Oenmoro cBeta B coekTp. ONBITHI
11.8 Herotona.  CroxeHue  CHEKTpPajdbHBIX  I[BETOB.
Jucnepcus cBeta
[TpakTudeckue paboOTHI:
11 HccnenoBanue 3aBUCUMOCTH  yIjla  OTPa’KE€HUs
CBETOBOTIO Jy4a OT yIJIa MaJeHUs.
N3ydyeHne xapakTepUCTUK M300pa)ke€HHs MperMeTa
B IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIja MPEIOMIICHHUS
CBETOBOI'O JIy4ya OT yIJja MaJeHUs Ha TPAaHULE «BO3IYX —
11.9 CTEKJIO».
ITony4yenune U300pakeHHiH c IIOMOIIBIO
coOuparoIel TUH3HI.
Onpenenenue ¢dokycHOro paccTosiHus u
ONTUYECKOI CUJIbI COOMpAOIIEH JTUH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnBITHI IO BOCHPUSATHUIO 1IBETA MPEIMETOB MPU UX
HaOJII0ICHUH Yepe3 BETOBbIE (DUIBTPHI
dusnyeckue sIBIEHUA B IpupoAe: 3aTMeHus ConHIa U
11.10 JlyHbl, 11BETA TEJ, ONTHYECKHUE SBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)
11.11 TexHudeckne  ycTpoOuCTBa: OYKH,  IIEPUCKOIL,
¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
12 KBAHTOBBGIE ABJIEHUA




Oneitel Pesepdopaa m ruranerapHas Mojenb aToMa.

12.1 Mogens aroma bopa

192 Hcnyckanue U MOIJoleHue cBera aToMoM. KBaHTBHI.
JIuHeityaTpie CIEKTPbI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs

124 Crpoenne aromHoro suapa. HykioHHas Mogenb
aTOMHOTrO sapa. M3oTomnsl

125 PannoaktuBHble npeBpamenus. [lepuon nonypacnana
ATOMHBIX sLJIEp

126 SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOrO U
MaccoOBOT'0 YHCEI

127 OHeprust CBA3M AaTOMHBIX sjep. CBs3p Macchl U
SHEPruu

128 Peakuun cuHTe3a W JeNeHus  AAep. Hcrounuku
sHepruu CosHIIa U 3BE3]

129 SAnepnas _DHEpreTyKa. JleiicTBue paanoOaKTHBHBIX
U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHUYaTBIX CIIEKTPOB

1210 U3ITy4EHHUS.

' HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YacTUIIbI

10 TOPMO3HOMY ITyTH (110 hoTorpadusm).
M3mepenue painoakTUBHOro hoHa
@usnueckue SBICHHS B IMPUPOJAC: ECTECTBEHHBIN
palnOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,

12.11 PaAMOAKTUBHOE H3JIy4€HUE IPUPOIHBIX MHUHEPAJIOB,
JEHCTBUE PAJUOAKTUBHBIX M3JIyYEHUH HA OpPraHHU3M
YyeJioBeKa

1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOH KapTUHE  MHPA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I03HABACMOCTH SIBJICHUW TIPUPOJIBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasymoomeil ponu ¢GUMKA B Pa3BUTHU
€CTeCTBEHHBIX HAayK, TCXHHUKH U TEXHOJOTHH, 00 3BOJIIOIHU
(bu3HYeCKUX 3HAHWHM U UX POJU B IEIOCTHON €CTECTBEHHOHAYYHOMN
KapTHHE MHpa, O BKIAJC POCCHICKHX M 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAFOIIETO
MUpA, PA3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUA O BUJAX Marepuu (BEUIECTBO M IMOJIE), O JIBUKCHHH Kak
croco0e CyIIecTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUU CTPOEHUS BEIIECTBA, O (PU3UYECKOW CYITHOCTU SIBICHUI
IpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHHE pa3InyaTh SBJICHHUS IO ONHCAHUIO UX
XapaKTEpHBIX CBOMCTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX
naHHoe (pu3MYecKoe sBIIEHUE; YMEHHE pacro3HaBaTh MPOSBICHUE
M3YYEHHBIX (PU3UYECKUX SBICHUH B OKPY)KAIOIIEM MHPE, BBIICISS
WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnanenue ocHOBamMM MOHSATUHWHOIO arapara U CUMBOJIUYECKOTO
sI3bIKa (PU3UKH U MCIIOJIH30BAHKUE UX IS PEIICHHS YIeOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Teld, (pU3MUecCKHe SBICHUS U
MPOIIECCHI, UCTIONIB3Ys GYHIAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHue OIMCHIBATh HN3YUCHHBIC CBOMCTBA Te€l H (I)I/I3I/I‘ICCKI/Ie
SABJICHUS, NCIIOJIB3YA (1)I/I3I/I'-ICCKI/IG BCIIMYHHBI

BnageHnne ocHOBaMM METO/JOB HAy4YHOI'O TIO3HAHHUS C Y4ETOM
co0uroIeHHs ITpaBUiI 0€30MacHOro TpyAa: HaOmroAeHue pu3nuecKux
SIBJICHUM:

YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 000pyI0BaHUS IO MHCTPYKIIMH, OTIUCHIBATH XOJ]
OTIBITA U 3aIHUCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJIEHUE NPSIMBIX M KOCBEHHBIX H3MEpeHUuNl (HU3NUECKUX
BEIMYMH: YMEHHE IUIAHUPOBATh HW3MEPEHMS, CaMOCTOSITEIIEHO
coOuparh JKCHEPUMEHTAIbHYIO YCTAHOBKY IO HHCTPYKLUH,
BBIUUCIIATh 3HAYEHHWE BEJIWYMHBI M aHAJINW3UPOBATH I1OJTYYECHHBIE
pe3yabTaThl ¢ Y4YETOM 3aJaHHOM TIIOIPEIIHOCTH PpPe3yJIbTaTOB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX SKCIEPUMEHTAIBHBIX HCCIIeI0BaHUM;
CaMOCTOSITENILHO COOHMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY U
MPOBOAUTh  HCCJIENOBAaHUE 1O  HMHCTPYKIUH, IPEACTaBIATh
MOJTyYeHHbIE 3aBUCUMOCTH (PU3NYECKUX BEMYMH B BUAE TAOIUI[ U
rpadUKoOB, YYWUTHIBaTh TMOTPEUIHOCTH, JeNaTh BBIBOJABI IO
pe3yJibTaTaM MCCIEA0BAHUS




[lonnManne  XapakTepHBIX CBOWCTB  (PU3MUYECKHX  MOJENCH
(MarepuasibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJCTH CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPABIX TeJ, MJIAaHETapHas MOJENIb aToMa,
HYKJIOHHasi MOJIIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTHh UX IS
00BbsICHEHUS (U3HYECKUX MPOIIECCOB

YMmeHue oOBACHATh (PU3MYECKHE MTPOLECCHl U CBOMCTBA TeJl, B TOM
YUCJIE U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICICTBEHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3YYCHHBIE CBOICTBA
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIHU

YMmenue pemath pacuéTHble 3aqaun (Ha Oaze 2 — 3 ypaBHEHHIA),
UCHOJb3ysd 3aKOoHbl M (opMyibl, cBsA3bIBarOLIME (hu3nueckue
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3aJayu,
BBISIBJIATh HEJIOCTAIOIIME JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIBL,
HEOOXOAUMBIE JUTsI €€ PEeIIeHHs, HCIIOJB30BaTh CIIPAaBOYHbIE JJAHHEIE,
IIPOBOJIUTh PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3HaYeHUS (PU3UYECKON BETUIHHBI; YMCHHE OIIPEICIIATh Pa3MEPHOCTh
(bu3n4ecKoil BeIMUMHBI, IOJIyY€HHOHN MPU pEeLIeHUH 3a/1auu

YMeHHE XapaKTepHU30BaTb IIPUHLHUIBI JEHCTBHUS TEXHUYECKUX
YCTPOUCTB, B TOM 4YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX OIMCAHUIO, UCIIONIb3Ys 3HAHUA O
CBOWCTBaX (DU3MYECKUX SBICHUA W HEOOXOAMMbIE (U3NYECKHE
3aKOHOMEPHOCTHU

10

11

YMeHue wucronb3oBaTh 3HAHHA O (U3MUECKUX SBJICHUSX B
MOBCETHEBHOM KM3HU i1 obOecrieyeHus: O€30MacHOCTH IpH
oOpamieHUH ¢  OBITOBBIMH  NPUOOpaMU W TEXHUYECKHUMHU
YCTPONCTBAMHU, COXpPAHEHHUs 310pOBbS U COOJIOJEHHUS HOPM
HKOJIOTUYECKOTO TOBENEHUS B OKpPYKAIOUIeW Cpeie; MOHWMaHHE
HEOO0XOAUMOCTH NMPUMEHEHUS JOCTH)KEHUH (PU3MKHU M TEXHOJOTHM
JUTSL PallMOHAIIBHOTO MTPHPOIOTIONIE30BAHHS

OneIT moucka, MpeoOpa3oBaHUS W MNPEACTaBICHUS HHGOpMaLUU
(U3NYECKOTO CO/EpKAaHUS C HCIOJIb30BaHUEM HH(pOPMAIlMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH; yMEHNE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOM HMH(pOpPMallMM Ha OCHOBE HMEIOIIUXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUi HAY4YHO-TIOMYJISPHYIO JIMTEPATYpy
(bu3MUECKOTo coepKaHMsl, CIPABOYHBIE MaTEpPHAJIbI, PECYPCHI CETU
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPeOOpa3OBaHUS
vHpOpMallUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE W YCTHbBIE COOOIICHHS Ha
OCHOBE MH(OpPMaIIUU U3 HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kox IIpoBepsieMblii 3JIeMeHT COAePKAHUA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD JBH)KEHUS
PaBHOMepHOE U HepaBHOMEpHOE JiBHKeHUEe. Cpeansist ckopocTs. Dopmyiia ams
1.2 BBIUUCIICHUS CpeTHEH cKopocTu: v = S/t
PaBHOMEpHOE NpAMONIMHEHHOE ABUKEHHE. 3aBUCUMOCTh KOOPJMHATHI T€la OT
BpPEMEHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
1.3 X7 =Xp T L‘?\f
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKIMU CKOPOCTH, IMPOEKLUU
NepeMeIieHus, IyTH, KOOPJMHATHI TPH PAaBHOMEPHOM MPSIMOJIMHEHHOM
JBMKEHUH
3aBHCUMOCTh KOOPJIMHATHI TelNa OT BPEMEHH B Cllydyae PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JIBUKEHUS:
2(.’.‘
Sl =vg, #i+ay* =
Fn
@opMyIbl Al POEKIUU TEPEMEIICHUs, MPOCKIUNU CKOPOCTH U IMPOEKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JABHKEHHUMU:
2
14 'Sx(r)=vﬁx'r+a1"3‘
l).\'('f):l)ﬂ.x'+£}:\' £,
a. () =canst,
UIIL - Ul.‘rL =2HISI
I'paduku 3aBUCHMOCTH OT BpPEMEHH JUIS MPOEKIUH YCKOPEHHsI, MPOEKIIUH
CKOpPOCTH, NPOEKIMU TEepeMeIleHusl, KOOPAUHATHl NpU PaBHOYCKOPEHHOM
MPSIMOJINHEIHOM JIBUKCHUN
CBoOoanoe nagenue. opmysbl, OMUCHIBAIONME CBOOOIHOE TTAJIEHUE Tela 10
BEPTUKAIM (JBM)KEHHE Teja BHM3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emnn). ['paduku 3aBUCHMOCTH OT BpPEMEHM MJIl MPOEKLUUU YCKOPEHHS,
MNPOEKIIUM CKOPOCTH M KOOPJAMHATBI IMpH CBOOOJHOM MaJeHUM Tena IIo
BEPTUKAIN
CKOpOoCTh paBHOMEpPHOTO IBIKEHHUS Telda MO OKpyXHOcTU. HampasneHue
CKOPOCTH.
@dopmyna A7 BBIYMCICHHUS CKOPOCTH 4YEpe3 pajnyc OKPYKHOCTH M INEPHOJ
oOparieHus:
1.6
L= 2MR
T
LlentpocTpeMutensHoe yckopeHue. HampaBieHHe LIEHTPOCTPEMHUTEIBHOTO
yckoperus. @opMyiia sl BRIYACICHUST YCKOPEHUSI:




“WSR
®opmyna, cBsI3bIBaIOIIasl EPUOJT U YACTOTY OOpaLCHHUS:
v=l
T

Macca. IlnotHOCTS Bemecta. PopMyia Juist BBIYMCICHUS IIOTHOCTH:
_m

17 P=7
1.8 Cuna — BektopHas ¢usnueckas BenuunHa. ClioskeHHe CUIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH
Ha TeNo
B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-F
Tpenue nokost U TpeHne cKonbxeHnss. PopMyia I BBIYMCIEHUS MOLYJISL CHIIBI
TPEHUSI CKOJIbKEHMUSL:
F_=n-N
1.12 p-H
Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3akoH YOpyroi
nedopmanuu (3akoH I'yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHMUS:
my -4
F=G.-—L1_2
R
1.14 Cuna TsxecTH. Y CKOpeHHEe CBOOOIHOTO MaICHHUS.
dopmyna A BBIYUCIECHUS CUIIBI TSOHKECTH BOJMU3M moBepxHocTH 3emin: F =
mg.
JBuxenue ninanet Bokpyr ConHua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeJIUYUHA.
1.15

P=mi




Nmnynec cucremsl Ten. U3Menenue nmmysbsca. IMIysibCc CUITbI

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJId 3aMKHYTOﬁ CHCTEMBI TCJI:
p=myly +imy U, =const

PeakxtuBHOEC JABHXKCHHUEC

1.17

Mexannueckasi padora. @opmyra /715 BBIYUCIEHUS PaOOThI CHIIBL:

A=Fsooso

Mexanngeckast MOIIIHOCTbB:

n=4
I

1.18

Kunernueckas n notreHmanbHas 3Heprus. Gopmyiia sl BBIYUCICHUS
KUHETUYECKON DHEPIUU:

2
Teopema o kuHeTuuecko sHeprun. Popmysa A BBIYUCICHUS
MOTEHIMATBHON SHEPIUH TeNa, MOJIHITOTO
HaJ 3eMIEH:

E,= mgh

1.19

Mexanuueckas OHCPI'UA:
E=E;+E,
3aKoH COXPAaHCHUA MEeXaHHYeCKOU OHCPIUH. d)opMyna JIs1 3aKOHa

COXPAaHEHHUs MEXaHUYECKOM 3HEpPTrUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpalieHrue MEXaHMYECKOW YHEPIUU IIPU HAIMYUU CUIIBI TPEHHUSL.

1.20

1.21

[TpocThie MeXxaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cwtsr: M - FI.
YcioBre paBHOBECHS phlvara:

M +M +..=0
[TonBwxHbIN 1 HenoABWKHBINA 0110ku. KIITJI mpocThIX MeXxaHU3MOB,
n= Aﬂmes.nu
A‘S&I‘IH‘IEEE&H

JlaBiieHure TBEPAOTO TENa.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOIO Tena:
F
P= K
JaBnenue raza. ATMocepHOoe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
@opMyia 11l BBIYMCICHHUS! 1aBJICHHS] BHYTPH KUIKOCTH:




1.22

1.23

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akon Apxumena. dDopmyrna sl ONPENCIICHUS BbITAJKUBAIOLIECH CHUJIBI,
JEUCTBYIOILIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH ra3:

VcaoBue naBanus tea. [1naBanue CYIO0B H BO31YXOIIJIaBAHUC

1.24

Mexannueckue kojeOaHus. AMIUIMTYAA, IHEpUOJ M YacToTa KoyieOaHUH.
dopmyina, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOaHUH:

1.25
1.26

1.27

1.28

MareMaTHuecKuii ¥ TPYKUHHBIH MasTHUKU. [IpeBpailieHue SHEpruu IMpH
KOoJIe0aTeIbHOM IBIKEHUHN

3aryxatomue kojnebanus. Beinyxnennsie konedanus. Pezonanc

Mexanuueckue BOJHBI. [IpoosibHBIC U MONIEpeYHbIe BOJIHBL. J[IMHA BOJHBI U
CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

Lh=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'paHULIE
IByX cpell. MHdpa3ByK U yIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpeiHei MIOTHOCTH BELIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
MPYXUHBL, KOA(PUIIEHTA TPEHHUS CKOJIBKEHHS, paOOThI CUIIBI TPEHUS, CHUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJ1e0aHui NPYKUHHOTO MAasiTHUKA; MOMEHTA CUJIb, IEUCTBYIOIIETO Ha pblyar;
paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH MPHU MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAOIEN CUJIIBI
OT MAacChl TeJla; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILIEH B IPYKUHE, OT CTENIEHU
nedopmaliu Mpy>KUHbBI; YCKOPEHUsI Opycka OT yrila HaKJIOHA HaIpaBIISIONICH;
nepro/ia (4acToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepuoa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAacchl Ipy3a U JKECTKOCTH HPYKUHBI;
UCCIIeIOBAaHHE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHUKAa OT
Macchl rpy3a. [IpoBepka ycinoBust paBHOBECHSI ppluara

Qusuueckue AeneHUs 6 npupooe: TPUMEPHl IBIXKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE
Y TEXHUKE, NPUIUBbI U OTIWBBI, ABWXKEHUE IIaHeT CONHEYHON CHCTEMBI,
PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, PbIUard B TEJIE YEJI0BEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, BOCIPHUSTHE
3BYKOB KMBOTHBIMH, 3€MJIETPACEHHUE, CEHCMUYECKUE BOJIHBI, I[yHAMMU, IXO




Texnuueckue ycmpoucmea: CIUAOMETD, NATYUKU TOJOKEHUS, PACCTOSHUA U
YCKOPEHMS, AUHAMOMETp, MOMIIUIIHUKYA, PAKEThl, pblYar, IOABUXXHBIA U
HEMOJB)KHBIA OJOKH, HAKJIOHHAsI IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,

1.3l COOOIIAIOIITUECS COCY/BI, YCTPOWCTBO BOAOIPOBOA, TUAPABINYCCKHUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
HCIOJIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHM A
OCHOBHBIE TOJIOKCHHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOPUU  CTPOSHUS

2.1 BelecTBa. Moenu TBEPAOTo, )KHUIAKOT0 M ra3000pa3HOro COCTOSTHUM BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

29 JIBmkenne yactui] BemiectBa. CBs3b CKOPOCTH JBW)KCHHS YacCTHI[ C
TeMIieparypoii. bpoyHoBckoe aBmkeHue, 1uddy3us

2.3 CMauyuBaHUE M KaWUISPHBIC SBIICHUS

2.4 TemoBoe paciiupeHue u cxxatue

2.5 TerutoBoe paBHOBECHE

26 BHyTpeHHﬂfI sHeprusi. Pabora W Teruionepenada Kak CIIOCOOBI M3MEHEHHS
BHYTPCHHEH HEPTruu

2.7 Bunpl Temonepeaayn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TYYCHUE
HarpeBanue wu oxnaxaeHue Teil. KoyimuyecTBO TeIIOTHL. Y elbHas
TEMIOEMKOCTb:

2.

° O=am(t,—1)
3aK0H COXPAHEHHS DHEPrHU B TEIUIOBBIX IpoIleccax. Y paBHEHHUE TEILIOBOTO
Oananca:
29 0+0,+..=0
1 2 '
Hcnapenne u koHaeHcanus. M3MeHeHHe BHYTPEHHEW SHEPTrUU B IPOILIECCE

210 WcrmapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YIenbHas TeIioTa
napoobpasoBanus: L = Q/m

2.11 BraxxnocTs Bo3Iyxa
[InaBnenne wu Kpuctaumsanus. VI3MeHeHHE BHYTPEHHEH OJHEpPruH TMpHU
TUTABJICHUY Y KPUCTAJUTH3AIMH. Y IeTTbHAS TETUIOTA TIIABJICHUS:

2.12 3 o

m
BHyTpeHHss »Heprus cropaHusi TOIUIMBA. YJelbHas TEIJIOTa CrOpaHus

2.13 torutuBa: ( = Q/m

2.14 [Tpunnmme! paboTts! TemnoBbix nurateneit. KI1J/[ rermimoBoro asurarens
Ipaxmuueckue pabomol
N3mepenue yaenbHON TeMIOEMKOCTH METAIUTHYECKOTO IIMIHHIPA; KOJTUIeCTBA

2.15 TEIUIOTHI, TMOJIYYEHHOTO BOJIOM KOMHATHON TemrepaTypbl (DUKCHPOBAHHOM

MacCChel, B KOTOPYIO OIIYHICH HaneTI)II\/’I OUINHAP, KOJIWYCCTBA TCIIJIOTHI,
OTAAHHOT'O HArpC€ThiM HUWJIMHIAPOM, ITOCJIC OIYCKaHHA €ro B BOAY KOMHAaTHOMH




TEMIIEpPAaTyphbl; OTHOCUTEIbHOM BIAXKHOCTU BO31yXa; YAEIbHOM TEIIOTHI
naaBjaeHuss Jnpaa. lMccienoBaHwe W3MEHEHHMs TeMIEpaTrypbl BOJBI  MPHU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJI0OOOMEHA MPH CMEIIMBAHUU XOJOIHOW U
ropsiueii BoJbl; Ipoiiecca UCIapeHust

Dusuueckue s61eHUs 8 npupO()e: MOBCPXHOCTHOC HATAKCHUEC U KAIMUJIAPHBIC

2.16 SIBJICHUS] B IPUPOJE, KPUCTAILIBI B MpUpoe, uziiydenre CoJIHLA, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bI; 00pa3oBaHuE pOChI, TYMaHa, HHEsl, CHera
Texuuueckue  ycmpoucmea:  KallWUIAPbl,  NPUMEPbl  MCIIOIb30BAHUS

217 KPUCTAJUIOB, )KMIKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA

' OTOIUICHHUS JOMOB, TUTPOMETPBI, ICHXPOMETp, MapoBasi TypOWHA, TBUTATENb
BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1 Onektpusanus Ten. /[Ba BU1a 3IeKTpPUYECKUX 3apsioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aK0H COXpaHEHHS SJCKTPHUECKOTO 3apsiia

34 Onexktpuueckoe noie. Hanpsx€HHocTh anexkTpudeckoro mnoss. [IpuHiun

' CYIIEPIO3HIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snektpuueckux 3apsaoB. [leficTBUE >SIEKTPUYECKOrO IMOJsL Ha
' aneKTpuyeckue 3apsiibl. [IpOBOJHUKY U TUANEKTPUKH
[TocTostHHBIN AMeKTpUUECKUi TOK. JlelcTBHs aneKkTpruieckoro Toka. Cusa Toka.
Hanpsoxenue.

3.6 I=g/t,U=A/

DIEeKTpUYECKOE COMPOTUBIIEHUE. Y IEIIBHOE IIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma st yuactka anekrpudeckoi nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:

I.=I,.U=U+U,. R=R,+R,
1 1 1 2
3.9 [TapannenpsHOE cOEIMHEHNE IPOBOJHUKOB PAaBHOTO CONPOTHBIICHHUS:
U =U;I=1+I; r=5
2 2 P
CMenaHHble COEUHEHNS IPOBOIHUKOB
310 Pabota u momHOCTE 25ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO MPOBOJHUKA C TOKOM. JIMHMH
' MarHUTHON MHAYKIIMH
313 MarauTHOE TmMOJIe TMOCTOSHHOTO MAarHuta. B3amMoaencTBHE TOCTOSHHBIX

MarHuToB




3.14

JlelicTBuE€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

OnbiTel Papazes. SABiaeHue 3eKTpoOMarHuTHOM nHAyKIuu. [TpaBuiio Jlenua

3.16

3.17

3.18

IIpakmuyeckue pabomul

W3MepeHue  3IIEKTPUYECKOIO  CONPOTUBICHUS  PE3UCTOPA;  MOILHOCTH
JIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKaA.

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMIo4Ka), OT HallPsKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka mpaBmiia Ui 3IEKTPUUECKOTO HAIPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa I CHJIbl JIEKTPHUECKOro TOKa IpH
[apajuleIbHOM COEAMHEHNH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6IeHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 1OJIe 3eMJTH, Ipeiid MmoocoB,
POJIb MATHUTHOTO TIOJIST JIJ1s1 )KM3HU Ha 3eMie, MOJISIPHOE CUSIHUE

Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CU€TUMK DBJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE IPUOOPSI,
HarpeBaTelIbHbIC AIIEKTPONTPUOOPHI (mpumepsl), JEKTPUYECKUE
[IPEAOXPAHUTENH, JJIEKTPOMArHUT, JJCKTPOABUIATENb IIOCTOSHHOIO TOKa,
IEeHEPATOP MOCTOSHHOIO TOKA

3.19

9HeKTp0MaFHI/ITHH€ BoaHbI. Illkana QJICKTPOMAarduTHBLIX BOJIH

3.20

queBaﬁ MOACIIb CBCTA. HpHMOHHHCﬁHOC pacipoCTpaHCHUC CBCTA

3.21

3aKoH OTPaXCHUA CBCTA. IImockoe 3CPKaIo

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH IIPCIIOMJICHHA CBCTA

3.23

ZII/ICHepCI/IH CBCTa

3.24

Jlunza. Xon mydeit B nuH3e. okycHOE paccTosiHue JIMH3bl. OnTHYecKas cuia
aumsel: D = 1/F

3.25

I'na3 xak onruyeckas cucrema. OONTUUECKHUE HpI/I60pBI

3.26

IIpakmuyeckue pabomul

N3mepenune onTuueckoi cuibl COOMparoIel JINH3bI; (POKYCHOTO pacCTOSHUS
cobuparorieit JMH3bI (110 CBOMCTBY paBEHCTBA pa3MEPOB MpeIMeTa U H300paXKeHUs,
KOrja IpeIMeT pPAacHooKeH B IBOWHOM (POKyce), IOKa3aTelsl MpeIoMIICHUS
CTEKJIA.

HccnenoBanne cBoiicTBa H300pa)k€HUs, MOJIYYEHHOTO C IOMOIIBIO
coOuparoriet JMH3bl; H3MEHEHHUs (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa MPEJIOMIIEHHUS] CBETOBOIO JIyda OT yIja IaJeHHs Ha I'paHHIe
«BO3JlyX — CTEKIIO»

3.27

3.28

Qusuueckue senenus 6 npupode: 3atMmenus Connua u JlyHbl, 1Bera Tel,
ONTUYECKUE SIBJIEHUsI B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUpax)
Texnuueckue ycmpoticmeéa: OYKH, MEPUCKOIN, (OTOANNapar, ONTUYECKHE
CBETOBO/IbI

4.1

KBAHTOBBGIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3nydenus. Peaknuu anbda-u Oera-
pacmana

4.2
4.3

OmnbiTel Pesepdopna mo paccessHuio anbda-dactun. [lnanerapnas Mopenb
aToma

CocraB atomHoro sijipa. M3otonsl




4.4

[Tepuon momypacnaaa aTOMHBIX SiAEp

4.5 SnepHbie peakiy. 3aKOHbI COXPAHEHUS 3apsSA0BOT0 M MAaCCOBOTO YUCEI
Qusuyeckue s6NeHUs 8 nNpupode. €CTECTBEHHBIN paguoaKTUBHBINA (OH,

4.6 KOCMHMYECKHE JIy4d, PaJAMOAKTUBHOE H3JIYYCHHE NPUPOIHBIX MHUHEPAJIOB,
NeiicTBHE PaJIMOAaKTUBHBIX M3ITy4YE€HUN Ha OpraHU3M YeJoBeKa

47 Texuuueckue ycmpoticmea: CieKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETP, KaMepa

BuibcoHa, siiepHas 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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