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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TMOJOKEHHUW U TpeOOBaHWM K pe3ylbTaram
OCBOEHUSI Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpPaMMBlI,
npenctaBieHHbix B @I'OC OO0, a Ttaxke ¢ yd€roM (enepanbHOit
paboueit mporpammbl BocnuTaHus u  KoHIenmuu mnpenojgaBaHUs
yueOHoro npeamMera «Dusukay.

Copepxanue  mporpamMmbl 1o (U3MKE  HampaBieHO  Ha
dbopMUpOBaHHE €CTECTBEHHOHAYYHOM TPaAaMOTHOCTH OOYyYalouIuxcs u
OpraHM3alMI0 U3y4YeHUs (PU3MKU Ha JAEATEeIbHOCTHOM ocHOBe. B
nporpaMme 1o (PU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO MpeaMeTa
B peanuzaiuu TpedoBanuii ®I'OC OO0 k miIaHUPYEMbIM JTUYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEXIpPEIMETHbIE
CBSI3M €CTECTBEHHOHAYUYHBIX y4E€OHBIX MPEIMETOB HA YPOBHE OCHOBHOIO
oOriero oopa3oBaHusl.

[Iporpamma 1o (Qu3uKe ycTaHaBIMBAET pacIpeiesieHue y4eOHOro
MaTepualia o rojaM oOydeHus (10 Kiaccam), Ipeajaraet mpuMepHylo
NOCJIEIOBATENBHOCTh U3YUYEHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
OPEIMETHOTO COJEpKaHusT M Y4€Te BO3PACTHBIX OCOOCHHOCTEM
00yJarOIIIXCS.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEIbI0  OKa3aHMs
METOJIMYECKON MOMOIIY YUYUTEIO B CO3JaHUM paboueld mMporpamMmsl IO
y4eOHOMY TPEIMETY.

®dusuka SBISETCS CUCTEMOOOPa3yIOIMM ISl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U
¢usnueckoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MHUpa, IPEJOCTaBIseT HauOoyiee siCHble 00pa3ibl MPUMEHEHUS
HAYYHOT'O METO/A MO3HaHUs, TO €CTh CIO0C00a MOJIYyYeHUS JOCTOBEPHBIX
3HAHHUU O MUDE.

Opna U3 mMIaBHBIX 3a3/7a4 (PU3NYECKOro 0Opa3oBaHUS B CTPYKTYpE
oOuiero o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM
IPaMOTHOCTH M MHTEpeca K HayKe Yy 00ydaromuxcsl.

Wzyuyenne ¢u3uku Ha 0a30BOM YypOBHE MPEAINOIAraeT OBIIAJCHHUE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMH
€CTECTBEHHOHAYYHYI0 I'PAMOTHOCTb:

HAy4HO OOBSCHATD SIBJICHMUS;



OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAy4YHOT'O HCCIIEIOBAHNUS;
MHTEPIIPETUPOBATh JaHHBIE W HCIIOJIb30BaTh HAYYHBIE JOKA3aTeJIbCTBA
JUIS TIOJTyYEHUS BBIBOJIOB.

Hemun wu3ydyenuss (U3MKK HA YPOBHE OCHOBHOIO  OOIIEro
oOpazoBanusi ompezaeneHsl B KoHuenumuu mpenogaBaHus y4eOHOTO
npeamera «Pu3nka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoii
QOenepany, — pealu3ylOIIMX  OCHOBHbIE  00IIe00pa3oBaTeNbHBIC
pOTrpamMMbl, YTBEpXKIEHHOW pemeHueM Komneruu MuHHCTEpCTBa
npocenienus Poccuiickoit @eneparuu (mpotokos ot 3 aexadps 2019 r.
No [TK48H).

Hen usyyenus pusuku:

NpUOOpETeHHE HWHTEpeca W CTPEeMJICHUS OOYy4YaloIIMXCAd K HayYHOMY
U3YUYEHUIO TNPUPOABI, PA3BUTHE HMX HWHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MNPEACTABICHUA O HAYYHOM  METOAE IIO3HAHUA W
(dbopMUpOBAaHHE HCCIEIOBATENLCKOIO OTHOIICHUS K OKPYXKaIOIIUM
SABJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3y4EeHHs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;
dbopMupOBaHUE TMPEACTABICHUN O poiu (DU3UKHU JUIA Pa3BUTHUSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymyuen
npodeccruoHanbHOM AeSTENbHOCTH, CBI3aHHON ¢ (PM3HKOM, TOJATOTOBKA K
JabHerIeMy 00y4eHHUIO B 3TOM HAIPaBIICHUU.

JlocTi)keHHe STUX MLeNedl mporpaMMbel 1Mo (U3MKE Ha YpOBHE
OCHOBHOTO  00mero  oOpa3oBaHusi  OOECNEYMBAETCS  PEIICHUEM
CIEAYIOIINX 3a4a4:

NpUOOpPETEHUE 3HAHUM O JIUCKPETHOM CTPOEHUM  BEIIECTBA, O
MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSX;

NpUOOpETeHHE YMEHUN OMUCKHIBATh U OOBSCHATh (PU3UUYECKUE SIBICHHUS C
UCITOJIb30BAHUEM TOYYECHHBIX 3HAHUN;

OCBOCHME METOJOB pPEUICHUS MPOCTEHMIIMX pPACUYETHBIX 3a4ad ¢
HCIIOJIb30BaHUEM buznyeckux MOJENEN, TBOPYECKUX 51
PaKTUKOOPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHMI HAOII0aTh IPUPOIHBIC SIBJCHUS U BBIIIOJHATH OIBITHI,
nabopaTopHble pabOThl M AKCHEPUMEHTAIbHBIE HCCIEIOBaHUS C
HCITOJIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;



OCBOCHHE MPUEMOB pabOTHI ¢ WHpOpMaIEel (HU3MIECKOTO COJIePKaHMUS,
BKJTFOYAsi ”H(GOPMAITHIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHAIIA3 U
KPUTUYECKOE OLICHUBaHUE UH(POPMALINH;

3HAKOMCTBO €O  cepamMu  NPOPECCHOHATILHOM  JIEATEIbHOCTH,
CBS3aHHBIMH C  (UBHKOW, ¥  COBPEMCHHBIMH  TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIKCHUSX (DU3UICCKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O
oOirero o6pa3zoBaHusi oTBoaAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B HeJIel0), B 8 kiacce — 68 dacoB (2 yaca B Hefien0), B 9 kiacce —
102 yaca (3 yaca B HEJIEIIO).

[IpennaraeMelii B mporpamMmme mo (u3MKe MepedeHb JJa0opaTOPHBIX
paboT U OMBITOB HOCUT PEKOMEHIATEIBHBIN XapakTep, YUUTeNb AelacT
BBHIOOp TIPOBEJCHUS JIA0OPATOPHBIX pPabOT M OMNBITOB C Y4ETOM
WHUBUTy JIbHBIX 0COOEHHOCTEMH oOyyaronuxcs, CIIMCKa
AKCIEPUMEHTAIBHBIX 33JaHUN, MpearaéMblX B paMKaX OCHOBHOTO
rOCyIapCTBEHHOT'O PK3aMEHa 1o (pU3MKe.



COAEPKXAHUE OBYUYEHUA
7 KJIACC

Paznen 1. @®usuka v €€ posib B IO3HAHUU OKPY KAIOIIEro MUpa.

®uszuka — Hayka O mnpupozae. fBneHusa npuponsl. Pusnveckue
SABJICHUSI: MEXAHUYECKHE, TEIUIOBbIC, DJIEKTPUYECKHUE, MAarHUTHBIE,
CBETOBBIC, 3ByKOBBIC.

O®uznyeckre BenUyuHbl. UM3mepeHwe (QU3NYECKUX  BEIUYMH.
®dusnueckue mnpubopsl. IlorpemHocts u3MepeHuit. MexayHapoaHas
CUCTEMA €IMHULL.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAYKHW H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyuUHbI METOJ IMO3HAHUA: HAONIOJACHUE, IOCTAHOBKA
HAy4YHOT'O BOMPOCA, BBIABMKECHHE THUIIOTE3, SKCIEPUMEHT IO MHPOBEPKE
TUNO0TE3, O0BsICHEHNE HaOmogaemMoro sBiaeHus. Onucanue (Gpuamdeckux
SBJICHUH C ITOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHn4yecKue, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SBJICHUSL.

dusnueckue npudOpsl U MpoleAypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
(G pPOBBIM IPUOOPOM.

Jlabopamopnuvie pabomovt u onvimal.

OnpenenenHue UEHbI IeIEeHUs IIKaJIbl U3MEPUTEIILHOIO MPUOOpa.
N3mepenune pacCcToOAHUN.

H3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEIA.

Ornpenenenue pa3MepoB MajbIX TE.

N3mepeHne Ttemmeparypbsl IpU MOMOIIM KUAKOCTHOIO TEPMOMETpaA H
JaTYMKa TEMIEPATYPBI.

IIpoBeneHne uccienoBaHus 1O MPOBEPKE TMIOTE3bI: AAIBHOCTH MOJIETA
[apuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA
IIyCKa.

Paszneun 2. IlepBoHayaibHbIe CBEICHUSI 0 CTPOEHNH BellecTBA.

CrpoeHune BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. OIBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBuxkenue yactuil BeniectBa. CBA3b CKOPOCTU JBUKEHHS YACTHI] C
Temneparypoil. bpoynoBckoe nBmxkenue, nuddysusa. Bzaumoneiictsue
YaCTUIl BEIIECTBA: PUTSIKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, JKUJKOCTEH U
TBEPABIX (KPUCTAUIMYECKUX) Tea. B3auMOoCBsI3b MEXIy CBOWMCTBAMHU
BEILECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX ATOMHOMOJEKYJISIPHBIM
ctpoeHrneM. OCOOEHHOCTHU arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

Hab6mronenme 6poyHOBCKOTO JIBHKCHHSI.

Ha6mronenune nuddysun.

HaGmiogenne  siBjeHu#,  OOBSCHSAIOMIMXCA  NPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

OueHka JuaMeTpa aromMa METOJAOM psiioB  (C  MCHOJIb30BAHUEM
dhotorpaduii).

OnpIThl 10 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS T'a30B.

OnpIThl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.

Pa3naen 3. JIBu:keHHe U B3aUMO/AeCTBHE TeJl.

Mexanuueckoe ABWKEHME. PaBHOMEpHOE H  HEPAaBHOMEPHOE
newxkeHne. Ckopoctb. CpenHsisi CKOPOCTh MPU  HEPABHOMEPHOM
IBUKEHUU. PacUéT ImyTH U BpEMEHU IBUKECHUS.

SIBrieHMe uWHepUMHU. 3aKOH HHEpUuU. B3anmoaelcTBUE TENn Kak
MpUYMHA W3MEHEHUsS CKOpPOCTH JBWXEHUs Teln. Macca kak Mepa
uHepTHOCcTH Tena. llnotHocTh BemiecTtBa. CBsA3b  IUJIOTHOCTH €
KOJIMYE€CTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEIlIECTBA.

Cuita KaKk XapakTepucTuKa B3auMozencTBus Tei. Cuiia yrpyroctu u
3akoH ['yka. M3MepeHue CHIBI C MNOMOIIBIO AWHAMoMeETpa. SBieHue
TArOTEHUsI U cuia TsokecTd. Cuia TSXKECTH Ha Jpyrux IutaHetax. Bec
tena. HeBecomocTh. CnokeHUE CHII, HAIPABJIEHHBIX MO OJHOM MPSMOM.
PaBHopeicTByromas cuii. Cuna tpeHusa. TpeHue CKOJbKEHUSI U TPEHUE
nokos. TpeHue B IpUpojIe U TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHM4ecKoro JIBH>KEHUS TeJa.

N3mepeHne ckopoCTH NMPSAMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBjeHUs: HHEPLIUH.

HaGnronenune n3MeHeHnsi CKOPOCTH TIPU B3aUMOJCHCTBUY TEI.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJL.

CnoxeHune Ccuil, HallpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopnuvie pabomost u onvimot.

OnpeneneHne CKOPOCTH PABHOMEPHOTI'O JIBMXKEHHUSI (IIApUKA B AKUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIIS M TaK J1ajiee).



OnpeneneHue CpeaHEN CKOPOCTH CKOJIBXKEHHUS OpyCcKa WM LIapHKa IO
HAKJIOHHOM IUTOCKOCTH.

Ornpenenenue mIoTHOCTH TBEPAOTO TeNa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb paCTsKEHUA (Iedopmaiun)
MPY>KUHBI OT MIPUIOKEHHOU CHIIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJBXKEHHUS OT
BECa TEJla U XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Paszneun 4. JlaBienue TBEPABIX TeJl, dKUAKOCTEN U ra3oB.

Hanenue. CrocoObl yMEHBIIEHUS W YBEIUYCHHS JaBJICHUS.
JlaBnenue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00bEMa, TeMIepaTyphl.
Ilepenaua ngaBneHust TBEPABIMU TEJIAMH, XKUJAKOCTAMHU M razaMu. 3aKOH
[Tackans. ITHeBMaTHyeCcKre MalIMHbI. 3aBUCUMOCTD JABJIEHUS KUIKOCTH
oT rayOunbl. ['mapocrarnueckuil nmapanokc. CooOmarouecss cocybl.
['mapaBnryeckre MEXaHU3MBL.

Atmochepa 3emmm u armochepHoe JaBieHue. [IpuunHbI
CYILIECTBOBAHMS BO3AYIIHOW 000s0uku 3emiu. OmnbiT Toppuueu.
N3mepenne arMochepHOro MAaBieHHs. 3aBUCHUMOCTh aTMOC(HEpPHOro
JaBJI€HUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl mnst usmepeHus
aTMOC(EPHOro JaBJICHUS.

JleicTBHE KUJIKOCTM M ra3a Ha IMOrPYy>KEHHOE B HHUX TeJIO.
BoitankuBaronias (apxumenona) cuia. 3akoH Apxumena. [lnaBanue tei.
Boznyxomnasanue.

Hemoncmpayuu.
3aBUCUMOCTh JAABJIEHUS ra3a oT TeMIEepaTyphl.

[lepenaua qaBiaeHUs KUIKOCTHIO U Ta30M.

CooO1aromuecs cocyibl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBUS aTMOC(PEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJKUBAIONMICH CUJIbI OT 00bEMA MOTPYKEHHOW YaCTH
T€Ja U IJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miuaBaHus TEN: IJIABAHUE WIM MOTPY>KEHUE TEN B 3aBUCUMOCTH
OT COOTHONIEHUS IJIOTHOCTEHN Tea U )KUAKOCTH.

Jlabopamopnuie pabomot u onvimol.

UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOU
B KUJKOCTh YaCTH TeJIa.

OmnpeneneHue  BBITAJKUBAIONICH  CWIbL, JCHCTBYIOIIEWM Ha  TeJo,
[IOIPYKEHHOE B JKUIKOCTD.



IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWIBI, JICHCTBYIOLIEH Ha
TEJIO B JKUJKOCTH, OT MacChl Tea.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCHMOCTHh BBITAJIKUBAIOMIEH CHIIBL,
JNEHUCTBYIOIIEH Ha TEJNO B JKUJIKOCTH, OT OOBEMA TMOTrPY>KEHHOU B
KUJIKOCTh YaCTH TEJNA U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa wWiIM KOHCTPYHPOBAHUE JIOAKA U
OIIpElIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pasznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAS TUIOCKOCTb.
IIpaBmiio paBHOBecuss poryara. llpumeHenwe npaBuiia paBHOBECHS
peiuara Kk Onoky. «3osjotoe mpaBuwio» MexaHuku. KIIJ mnpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprua. Knunetuueckass 1 NOTEHIMAaIbHAs SHEPTHSL.
[IpeBpailieHrie OJHOTO BUJIa MEXAHUYECKOW SHEpruu B APyroil. 3akoH
COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomovt u onvimal.

Ornpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBXKECHUU Telia
10 TOPU30HTAIIBHOM MOBEPXHOCTH.

HccnenoBanue yciioBUil paBHOBECHS pblyara.

N3mepenue KII/] HaKITOHHON MIOCKOCTH.

N3yueHne 3akoHa COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3gea 6. TentoBbIe ABJIeHUS.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KMHETHYECKOW  TEOPHUH
CTpoeHus1 BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJeKyd. OMbITHI,
MOATBEPKAAIOIIME OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON
TEOPHHU.

Mopaenu TBEPAOTO, KUJKOTO U ra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsSICHEHHE CBOWMCTB Ta30B,
KUJIKOCTEd W TBEPIBIX TEJI HA OCHOBE IIOJIOKEHHUN MOJICKYJISPHO-
KHUHETUYeCcKoi Teoprun. CMauyMBaHUE U KaWJUISIpHBIC siBJIeHUs. TemioBoe
paclIMpEHUE U CKATHE.

Temneparypa. CBsA3p TeMmmepaTypbl €O CKOPOCTBIKO TEIUIOBOTO
IBWKEHUST 4acTull. BryTpeHHsis osHeprus. CrnocoObl U3MEHEHHS



BHYTPEHHEH SHEpPrum: TeIvionepenada W COBEpIIeHHe padoThl. Bumbl
TEIIONEPENAYH: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyYCHHE.

KomnuectBo Tenmnotel.  YaenbHas TEMJIOEMKOCTh — BEILECTBA.
TeriooOMeH M TEMJIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOro OajaHca.
[lmaBneHne W OTBEPACBAHME KPUCTAUIMYECKUX BEIIECTB. Y JEIbHAs
Teryora TuiaBieHus. [lapooOpazoBanwe W KoHAeHcaius. Vcmapenue.
Kunenne. VYaenbHas Temiora mapooOpa3oBaHHs.  3aBUCHUMOCTH
TEMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTO aBICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJibHAs TEMJI0Ta CTOPaHUs.

[IpuHuuner  padotel  TemnoBbix ABuratened KIIJ[ TemmoBoro
nBUraresis. TeraoBble ABUTATENU U 3aIIUTA OKPYKAOUIEN CPEBIL.

3aKOH COXpaHEHHMsI M [PEBpAILCHHS DSHEPIUA B  TEIUIOBBIX
npolieccax.

Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JIBHKCHHSI.
Habmonenne nuddysuu.
HaOmronenue siBjieHnii cMauMBaHKS U KalMJUIAPHBIX SIBJICHUM.
HaGnrogenue TemioBoro pacivupeHus Tel.
N3meHenune naBieHus ra3a MpU W3MEHEHUH O00bEMa W HAarpEeBaHWM WJIU
OXJIAXKICHUU.
[IpaBuiia n3MepeHust TEMIIEPATYPHI.
Buas! Terutonepenaym.
OxJta)kIeHue IpHU COBEPLIEHUH Pa0OTBHI.
HarpeBanue npu coBepiieHr# pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmronenue kuneuus.
HaGnronenune mocTossHCTBA TeMITepaTyphl MPHU TJIABJICHUH.
Mojienu TennoBbIX ABUTATEIICH.

Jlabopamopnuie pabomovt u onvimal.
OnpIThl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnwIThl 10 HAOTIOEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH H
TBEPABIX TEIL.
Onpenenenue gaBiaeHUs BO3yXa B OalIOHE IINPULIA.
OnbITel, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh JABJIEHUS BO3AYyXa OT €ro
00BbEMa M HArpEeBaHUS I OXJIAXKICHUSI.



[IpoBepka rumoTe3pl JMHEHHOW 3aBUCHMOCTH JJIMHBI  CTOJOMKA
KHUJIKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIEPaTyphI.

HabOmroeHue wW3MEHEHHs BHYTPEHHEH SHEpruu Teina B pe3ysbTare
TEIUIoNepe auy U pabOThl BHEIIHUX CHJI.

HccnenoBanue sBIeHHUA TEIJIOOOMEHA IMPH CMEIIMBAHUU XOJOIHOU H
ropsiuey BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOAOW NpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUIUHIPOM.

Onpenenenue ynenpHON TEINIOEMKOCTH BEILECTBA.

Hccenenosanne nporecca uCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.

Onpenenenue yneapHON TEIUIOTHI IJIABICHUS JIbAA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHMSI.

Onextpuszanmss  Tei.  JIBa  poma  JJEKTPUYECKUX  3apsiioB.
B3aumoneiictBue 3apskeHHBIX Tel. 3akoH KyrnoHa (3aBUCUMOCTBH CHIIBI
B3aUMOJICUCTBUS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apSJ0B U PACCTOSIHUS
MEXy TeJIaMH ).

Onexrpuyeckoe 1mnose. Hanpsok€HHOCTh AIIEKTPUYECKOrO  ITOJIA.
[IpyHIMI CyNepHo3ULMU DJIEKTPUYECKUX T0Jel (Ha KaueCTBEHHOM
YPOBHE).

Hocurenu anexkTpudeckux 3apsa0B. DIEMEHTAPHBIN 3JIEKTPUYECKHUIA
3apsan.  Crpoenne aroma. IIpoBOAHMKM M JUAJIEKTPUKU. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsia.

DONEeKTpUYECKUd TOK. YCJIOBHS CYLIECTBOBAHUS JIJIEKTPUYECKOIO
TOKa. VICTOYHMKHM NOCTOSHHOrO TOKa. /[eWCTBUS 3JIEKTPUYECKOrO TOKA
(TernaoBoe, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B JKUIKOCTSIX
U rasax.

Onextpuyeckas uenb. Cuna ToKa. DJIEKTPUYECKOE HANpPSHKEHHE.
ConpoTuBIIeHHE MPOBOJHUKA. YJIEJbHOE COINPOTHBIICHHE BEIIECTBA.
3akoH Oma qus ydactka nend. IlocienoBarenbHOE M INapajuIeIbHOE
COEIMHEHHE ITPOBOIHUKOB.

Pabora 1 MOIIHOCTbH AneKTpUdecKoro Toka. 3akoH xoyns—JleHua.
DJIeKTpUYECKUE LETH U MOTPEOUTENN 3JIEKTPUUECKON SHEPruu B OBITY.
Kopotkoe 3ambikanue.

IlocTosiHHBIE MarHuThl. B3auMoaelcTBUE MOCTOSHHBIX MAarHUTOB.
MarnauTHoe nosie. MarauTHoe 1noJje 3eMJIM U €ro 3Ha4eHHE U1 )KU3HU Ha
3emne. OnbiT Opcrena. MarHuTHoe TIOJE€  DJIEKTPUUECKOIO TOKa.
IIprMeHenue 2IEKTPOMarHuToB B TEXHUKE. /[elicTBME MarHUTHOTO MOJIA



Ha TMPOBOAHUK C TOKOM. OJEKTPOABUTrATEIb IOCTOSIHHOIO TOKA.
Hcnonp30BaHne dIEKTpOABUTATENICH B TEXHUYECKMX YCTPOMCTBAaX M Ha
TPaHCIIOPTE.

OnbiTel  ®@apanes. SIBiaeHHE  DJIEKTPOMATHUTHOW  MHAYKILHH.
[IpaBuno  Jlennma.  Onektporeneparop.  CrnocoObl  MOMXy4YeHHS
ANEKTPUYECKOW DIHEPTrUU. DIJIEKTPOCTAHIIMM HA  BO300OHOBIISIEMBIX
WCTOYHHMKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLus Te.

JIBa poJia 3MEKTPUUYECKUX 3apsii0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U AEUCTBUE NIEKTPOCKOIIA.

DIIEKTpOCTATUYECKAsk MHIAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSJIOB.

ITpoBOIHUKM U JUAIEKTPUKH.

MoenupoBaHre CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO MOJIA.

M cTOYHUKH TTIOCTOSIHHOT'O TOKA.

JIerCTBUA NEKTPUUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30Bblii pa3psia.

N3mMepenune Cuiibl TOKa aMIEPMETPOM.

N3Mepenune 3eKTpuYeCcKOro HanpsiKEHUSI BOJIbTMETPOM.

Peocrtar u Mmara3uH conpoTHUBIIEHUM.

BzaumojeiicTBrE MMOCTOSTHHBIX MAarHUTOB.

MoenrpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
MoenrpoBaHe MarHUTHBIX OJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATEIIb OCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON UHAYKIIHM.

OnbiThl Dapajnes.

3aBUCUMOCTh HAIlPaBJICHUSI MHIYKIIMOHHOIO TOKa OT YCIOBHH €ro
BO3HMKHOBCHUS.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomovt u onvimol.

OnbITel 1O HAOMIOJCHUIO DJEKTPU3ALMU TeJI MHAYKIUEH U TIpU
COIIPUKOCHOBEHUH.



HUccnepoBanne AEUCTBUA JIIEKTPUYECKOrO TIOJST HA MPOBOJAHUKU U
JTVBJICKTPUKH.

COopka 1 npoBepka padboThI JIEKTPUUYECKON LIENMU TOCTOSHHOTO TOKA.
N3mepeHne u peryJimpoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCHMOCTH CWIIBI TOKA, UAYIIETO YEPE3 PE3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUMKA OT €ro JJIMHBL, IUIOMIAAN IONEPEYHOTO
CEUYECHUS U MAaTepHaIIA.

[IpoBepka mnpaBWiia CIIOKEHUS HANPSIKEHUM MPHU MOCIEA0BATEIILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia s CUJIbI TOKa NPHU MAPAIJIETBHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUECKOTO TOKA, UIAYLIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH AJIEKTPUYECKOrO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYILIETO YEpE3 JAMIIOUYKY, OT
HANPSOKCHUS HA HEW.

Onpenenenue KIIJ{ HarpeBatens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyenne MAarHUTHOrO TMOJS TMOCTOSHHBIX MarHUTOB IpPU  HX
O00BEMHEHUH U PA3/ICIICHUN.

HccnenoBanne nerCTBUA SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKa W HAaIlpaBICHUS TOKA B
KaTyLIKE.

N3yueHne nercTBus MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
KounctpyupoBanue u usydeHue padoThl 31EKTPOABUTATEINS.

N3mepenue KII/I anmekTpoaBUTraTeibHON YCTAHOBKH.

OneITel MO MCCIAEAOBAHUIO SIBJIICHUS DJIEKTPOMATHUTHOW WMHIYKIUU:
UCCJIENOBAHNE W3MEHCHUI 3HAYEHUS W HANpPaBJICHUS WHIYKIIMOHHOTO

TOKa.
9 KVIACC

Pa3gea 8. Mexannueckue siBJIEHUA.
Mexanuueckoe naBuxeHue. MarepuaibHag Touka. CucteMa oTcueTa.
OTHOCUTEIBHOCTD MEXAHUYECKOTO JIBAKCHUSL. PaBHOMepHOE



IIPSMOJIMHEVHOE BHKeHne. HepaBHOMEpHOE PAMOJIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IPYU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue.  PaBHOYCKOpPEHHOE  NPSIMOJIMHEMHOE  JIBUKEHUE.
CBo0Ooanoe najgenue. OnpIThl [ anuies.

PaBHomepHOE nBWKEHHME 1O OKpykHOCTH. Ilepmony m wyacrtora
oOpamenusi. JluneliHass u yrjoBast CKOpocTH. LleHTpocTpemuTensHOE
YCKOpEHHE.

ITepsbiii 3akoH HbroTtona. Bropon 3akoH Herorona. Tperuit 3akoH
Herorona. [IpuHumn cynepno3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cwia TpEHUA
CKOJIB)KEHHSI, CUJIA TPEHMSI TIOKOS, APYTUE BUABI TPEHUS.

Cuiia TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUA. Y CKOpPEHHE
cBoOogHOrO maneHusa. JIpwxkenue rmiaHeT Bokpyr Connuna. Ilepsas
KOCMHUECKast CKOpocTb. HeBeCOMOCTh U Meperpys3KH.

PaBHOBecue MaTepuanbHOW TOUKH. AOCONIIOTHO TBEPAOE TEIO.
PaBHOBecHe TBEPAOrO Teyla C 3aKPEIUIEHHOW OCBHIO BpamleHUs. MOMEHT
cwibl. LleHTp TsKeCTH.

Nmnynse Tena. M3menenune wummyibca. MMmysibC Cuiabl. 3aKkoOH
COXpaHEHUS UMITyJIbca. PEakTBHOE NBUKEHUE.

Mexannyeckass pabota M MouiHOcTh. Pabora cun  TsbKecTw,
ynpyroctd, TpeHus. CBs3b sHepruu u paOotel. [loTeHnmanbHas 3Heprus
Teja, MOJHATOTO HaJ MOBEPXHOCTBHIO 3eMiM. l[loTeHUManbHAs >HEPrUs
cxaToil npyxuHbl. Kunernueckas sHeprus. Teopema O KHMHETHYECKOU
SHEPrur. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

Hemoncmpayuu.

HabGnronenne MexaHM4eCcKoro ABUKEHUS TeJla OTHOCUTEIBLHO PA3HBIX TEJ
OTCYETA.

CpaBHEeHHE MyTeld W TPACKTOPHUM JABMXKEHHS OJHOIO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKkopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUS.
HccnenoBanre npru3HakoB PaBHOYCKOPEHHOIO JIBUXKEHUS.

HaGnronenue nBr>xXeHHs Tela Mo OKPYKHOCTH.

Habmionenue MexXxaHWYEeCKHX SIBICHUM, MPOUCXOJAIIMX B CHCTEME
orcuéra «Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JIBMOKCHUU
OTHOCUTEJIBHO KaOMHETa (PU3MKH.

3aBUCHMOCTh YCKOPEHHUS Te€la OT MACChl Tela U JEUCTBYIOLIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUU Tell.



N3meHeHnue Beca Tena Mpu yCKOPEHHOM JIBUKEHUU.

[Tepenaua uMmitysibca mpu B3aUMOACHCTBUH TEIL.

[IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITyJIbCa IPU HEYITPYTOM B3aUMOICHCTBUU.

CoxpaHeHue ummyJibca npu adCOIOTHO YIPYTrOM B3aUMO/ICHCTBUMU.
HaGnronenune peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUHU TIPH CBOOOTHOM A ICHUH.
CoxpaHeHHEe MEXaHMYECKOW HSHEPruu TMpU JBWKEHUU Tela IMOJ]
JEHUCTBUEM TPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

KoncTtpyupoBanue TpakTta Jjisi pa3roHa W JajibHEWIIEr0 PaBHOMEPHOIO
JBUKEHUS IapUKa I TEIEKKU.

OnpeneneHue cpeiHe CKOPOCTH CKOJIbKEHUS Opycka WIM JIBUXKECHHUS
[IapyKa M0 HAKJIOHHOM IIOCKOCTH.

OrnpeneneHue yCKOpEeHHUs Tejla MPU PABHOYCKOPEHHOM JABUXKEHUM I10
HAKJIOHHOM IUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTU IyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HAaYaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CAUM NPU PABHOYCKOPEHHOM JIBMXKEHMH 0€3
HayaJbHONU CKOPOCTH IYTH OTHOCSITCA KaK Ppsii HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM ABUKEHUU Tea
10 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenue padOTHl CUJIBI  YNPYrOCTH MpH MOABEME TIpy3a C
WCITOJIb30BAaHUEM HEIOJABMYKHOTO M MOABUKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3gena 9. MexannuyecKue KoJ1e0aHUA M BOJIHEI.

Koneb6arenbHoe nuxenrie. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHMI:
IIepuoj, 4Yacrora, aMILNIUTyZa. MaremMaTu4ecKul W IPYKUHHBIA
MasTHUKH. [IpeBpaliienne sHeprun mpyu Koyie0aTeTbHOM JIBIKCHHH.

3aryxatouiue KojeOanus. BolHyXneHHble KoJiebaHusi. Pe3onaHnc.
Mexanudeckue BosiHbl. CBOICTBa MexaHMYeCKUX BOJH. [IpononbHbie U
nornepeyHbie BOJHBI. JIJIMHA BOJHBI U CKOPOCTh €€ pachpOoCTpaHEHUS.
MexaHuuecKue BOJIHBI B TBEPJOM TeJ€, CECMUYECKUE BOTHBI.



3Byk. ['pomkocTh 3Byka U BbicOTa TOHA. OTpa)keHHE 3BYKa.
Wudpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

HaOmronenne kose0aHuil Tel MO AEHWCTBUEM CHJIBI TSKECTH U CHJIBI
YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.

Habmroienue BeIHYXIEHHBIX KOJI€0aHUI 1 pe30HaHCa.

PacnipocTpaneHnue npo10JibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HaGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHUM PE30OHAHC.

Jlabopamopnuie pabomot u onvimol.

Onpenenenue 4YacToThl W TNepuoja KoieOaHWil MaTeMaTH4ecKoro
MasiTHUKA.

OnpeneneHue 4acToThl ¥ MepUoia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Teproa KoaeOaHuii IOIBEIIEHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.

HccnenoBanre  3aBUCUMOCTH — TNEpHOJia  KOJIEOAHUH  MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJA KOJIEOAHUM Tpy3a, MOABEIIEHHOTO K
HUTHU, OT MACChl Ipy3a.

OneIThl, JEMOHCTPHUPYIONIME 3aBUCHMOCTh TEpUoaa  KOJIeOaHMiA
NPYXUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU MPY>KUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUS.

Paznen 10. DuekTpoMarHuTHOE IOJie W JJIEKTPOMATHHMTHBIE
BOJIHBI.

DNeKTpOMarHuTHOE TMoje. DJIEeKTpOMarHuTHbie BOJHBL. CBOMCTBa
ANEKTPOMAarHuTHbIX  BoiH.  lllkama ~ SJI€KTpOMAarHUTHBIX  BOJIH.
Hcnonb30BaHue 3EKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

OnekTpoMarHuTHasi npupoga ceta. CKOpocTh cBeTa. BoiHOBBIE
CBOWCTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
BosiHOBEIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

N3yuyenue CBONCTB 3IEKTPOMATHUTHBIX BOJH C MOMOUIBI0 MOOMJIBHOTO
tenedoHa.

Pa3gea 11. CBeToBBI€ SIBJICHHA.



JlyueBas mopmens cBera. HMcrounmkm cBera. [IpsamonmHeinHoe
pactipoctpanHeHue cBeta. 3armeHusi CosHia v JIynel. OTpaxkeHue cBera.
[1nockoe 3epkano. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH TmpenomiieHUs cBera. [lomHoe
BHYTPEHHEE OTPaKEHHE CBeTa. VCIONb30BaHME MOJHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B nuH3e. OnTHdeckas cuctema Qoroarnmapara,
MHUKpOCKoOMNa U Teseckona. [ a3 kak ontuyeckas cucrema. bim3zopykocTh
U JAIbHO30PKOCTb.

Pasnoxenue 6emoro ceera B crekrp. OnbiTel HetoTOHA. CrioxeHue
CIEKTPAJIbHBIX LIBETOB. /{ucnepceus ceera.

Hemoncmpayuu.

[IpssMosHEHOE PacIPOCTPAHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tomyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomiienue ceera.

OnrTryeckuil CBETOBO/I.

Xon tyder B coOMparoie JIMH3e.

X0/ JIydeu B paCCEUBAIOIIEH JINH3E.

[Tomyyenue n300pak€HUi ¢ TOMOLIBIO JINH3.

[Tpunuun neictBus GpoToanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
Monens rinasa.

Paznoxenue 6e10ro cBera B CIEKTP.

[TomyyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomot u onvimol.
HccnenoBanre 3aBUCMMOCTH yIJIa OTPa)XEHUs CBETOBOTO Jiyda OT yIJia
naJCHUs.
N3ydenne xapakTepuCTUK U300pakeHUs MIpeIMETa B TNIOCKOM 3epKalie.
HccenenoBanne 3aBUCHMOCTH yTJla MPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJla
NaJCHUs Ha TPAHULIE «BO3AYX—CTEKIIO».
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.
Omnpenenenne POKYCHOrO pacCTOSHUS U ONTHUYECKON CHIIbI cCOOMparonieit
JIMH3BI.
OmnbITHI 110 Pa3OKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpIThl IO BOCHIPUATUIO I[BE€TA NMPEIMETOB IMPU MX HAOIIOJECHUU 4Yepes
[IBETOBBIE (PUIIBTPHI.

Pa3gea 12. KBanroBble IBJIeHHS.



OmnbiTel Pezepdopna u rmmanerapHas Moens aroma. Mojenb aroma
bopa. Ucnyckanue u nornonieHue cera atromom. KBautsl. JInHeuaTeie
CIEKTPBI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CtpoeHue
aToMHOro snapa. HyximonHas wMomens aromMHoro sigpa. HM30Tomsl.
PanuoaktuBHble ipeBpatenus. [lepuon nomypacnaga aTOMHBIX sLIEP.

SAnepHble peakiyu. 3aKOHbI COXPAHEHUs 3apsS0BOrO U MacCOBOTO
yuces. DHEPrus CBA3M aTOMHBIX sziep. CBsA3b MacChl ¥ dHEpTruM. Peakuun
cuHTe3a u AeneHus saaep. Mcrounuku sneprun CoJiHIa U 3BE3 .

Slnepnas sHepretuka. JleWCTBUA paJMOAKTUBHBIX H3JIy4YEHUU HA
’KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MTOTJIOIIEHHUS.

CrexkTpbl pa3Iu4HbIX ra3oB.

Cnextp Bogopoa.

Habmonenue TpexkoB B kamepe Bubcona.

Pabora cuéTunka HOHU3UPYIOUIUX U3TyYCHUH.

Perucrpanus uzmydeHus: IpUpPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomovt u onvimal.

HabmroieHue CronHbIX ¥ JINHEHYAThIX CIIEKTPOB U3ITy4YEHUS.
HccnenoBanre TPEKOB: M3MEPEHHE SHEPIUM YACTHIBI IO TOPMO3HOMY
nyTH (o gororpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOPUTEIBHO-0000 120U MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOMIUI ~ MOAYJAb  MpEJHA3HAYeH  JIs
CUCTEMaTU3allMM W O0O0OUIEHUSI MPEIMETHOTO COJEP)KaHUS U OIbITa
NEeSTENbHOCTU, IPUOOPETEHHOIO MPU U3YUYEHUU BCEro Kypca (pusuku, a
TaK)Xe JUIsl TIOJTOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY AK3aMEHY I10
¢buznke 151 00y4arOINXCsl, BRIOPABIINUX 3TOT YUEOHBIH MpeaMeET.

[Tpun U3YUYEHUH JAHHOTO MOZYJIS peanu3yroTcs U
CUCTEMATU3UPYIOTCS BHUIBl  JEATEIIBHOCTH, HAa OCHOBE KOTOPBIX
oOecrieynBaeTcs  JOCTHKEHUE TMPEAMETHBIX M METalpelIMETHBIX
IUIAaHUPYEMBIX pE3yNbTATOB o0y4eHus, dbopmupyercs
€CTECTBEHHOHAy4YHass TI'PaMOTHOCTb. OCBOCHHE HAYYHBIX METOOB
UCCJIENOBAaHUs SIBJICHUM NPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSIMU
OOBSACHATh (PU3MYECKUE SBJICHUS, MPUMEHSS [OJyYEHHbIE 3HaHUS,
pemaTh 3a/1a4i, B TOM YHCIIE KAYECTBEHHBIE U AKCIIEPUMEHTAJIBHBIE.



[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapakKTep MJAaHHOIO paszena
peanusyeTcs 3a CYET TOro, 4TO OOydalolIMecs BBIMOJIHIIOT 3aJaHus, B
KOTOPBIX UM IpEIaracTcs:

Ha OCHOBE MOJIyYEHHBIX 3HAHUM PACIO3HABaTh U HAYYHO OOBSICHATH
(bu3uYecKue SBICHUS B OKPY’KAOIICH MPUPO/IE U TTOBCETHEBHOM JKU3HM;

WCIIOJIP30BaTh HAYYHBIE METOJbI HCCIEAOBaHUS  (U3UYECKUX
SABJICHUM, B TOM 4YHCIE Uil TPOBEPKH TUINOTE3 W MOJIYYCHUS
TEOPETUYECKHUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJiee BAXKHBIX JIOCTHIKEHUH
COBPEMEHHBIX TEXHOJIOTUW, HAIPUMEDP, MPAKTHYECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX MCTOYHUKOB DHEPrMHA HA OCHOBE 3aKOHA MPEBPALICHUS U
COXPAHEHMS BCEX U3BECTHBIX BUJIOB SHEPIUHU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
HO ®U3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

N3yuenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
HalpaBJICHO HA JOCTUKEHUE JIMYHOCTHBIX, METAlpPEeJAMETHBIX H
MpEeAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

B pesynbrare uzyueHus (PU3MKM HA YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus y oOyuarmierocss OyayT chOpPMUPOBAHBI CIEAYIOIIUE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

- MpOSIBIICHUE HMHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO
poccuiickoi (pU3NIeCKON HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaKIaHCKOr0 M JyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUSA:

- TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXIEHUU OOILECTBEHHO
3HAUMMBIX M OTHUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTUKEHUN (DU3UKH;

- OCO3HAaHHE BAXHOCTH  MOPAJIbHO-ITUYECKUX  NPUHUUIIOB B
NESTEIIbHOCTU YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHMS:

- BOCHPHUATHE OSCTETUYECKUX KauyecTB (U3MUECKOW HayKu: €€
rapMOHUYHOIO TOCTPOEHHU S, CTPOTrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTU HAYYHOTO MO3HAHUSA:

- OCO3HAHUWE MEHHOCTH (M3MYECKOW HAyKHW KaK MOIITHOTO WHCTPYMEHTA
[O3HAHHWS MHPA, OCHOBBI PA3BUTUS  TEXHOJIOTMH, BaXKHEUIIEH
COCTaBJISIIOIIECH KyJIbTYPBHI;

- pa3BUTHE Hay4YHOU J110003HATENBHOCTH, UHTEpeca K
HCCIIEIOBATENbCKOM eI TEbHOCTH;

S) ¢opmMupoBanusi KyJAbTYpHI 3I0pPOBbS M SMOLMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHHE IEHHOCTH O€30MacHOro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBHIl 0€30MaCHOIO TMOBEJCHMS Ha
TPAHCIIOPTE, HA JIOPOTrax, ¢ AJIEKTPUUECKUM U TEIJIOBBIM 000pPYAOBaHUEM
B JIOMAIIIHUX yCIIOBUSIX;

- c(hOpMUPOBAHHOCTh HAaBbIKAa PeQIIEKCUU, NMPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:



- AKTUBHOE yYacTHE B PEIICHHUH MPAKTHYECKUX 337a4 (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHW3alMK, TOpOJa, Kpas) TEXHOJOTUYECKON W
COLIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIEe U (PU3UUYECKUX
3HAHUM;

- HMHTEpPEC K MPaKTUYECKOMY H3YYEHHIO Npodeccuii, CBSI3aHHBIX C
buzuKoi;

7) 3K0JOru4eCKOro BOCIMTAHMS S

- OpUEHTaIMs Ha TPUMEHEHUEe (PU3NYECKUX 3HaHUM JIJIsl PellieHus 3aa4 B
00J1aCTH OKpY>Karouleil cpeibl, IUIAHUPOBAHUS MOCTYIKOB U OIIEHKU UX
BO3MO’KHBIX ITOCJIEACTBUN IS OKPYKAIOIIEH CPEbI;

- OCO3HAHUE TJI00ATBLHOTO XapakTepa 3KOJOTHYECKHX MpoOJiIeM U MyTen
UX PELICHUS;

8) amanTramum K M3MEHAKIIUMCH YCJIOBHAM CONHAJIBHOM W
MPUPOIHON CPeabl:

- MOTPEOHOCTh BO B3aMMOACHCTBUM MPU BHINOJHEHUH HCCIIEIOBAaHUN U
MPOEKTOB (PU3UYECKOM HANPABICHHOCTH, OTKPBHITOCTb ONBITY U 3HAHUSIM
IPYTUX;

- TIOBBIIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
NESATEIbHOCTD;

- ToTpeOHOCTH, B (OPMHUPOBAHMM HOBBIX 3HAHWHA, B TOM 4YHUCIIE
dbopMynMpoBaTh HUJEU, MOHATHUSA, THUIOTE3bl O (PU3NYECKUX OOBEKTaX U
SABJICHUSX;

- OCO3HaHUE AePUIUMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
o0nactu (HU3UKH;

- IJIAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHUU HOBBIX (PU3UUECKHUX
3HAHUM;

- CTPEMJICHHE aHAJIM3UPOBaTh M BBISBIATH B3aUMOCBS3H IPUPOJBIL,
o01IecTBa U KOHOMHUKH, B TOM YHCJE C UCMHOJIb30BAaHUEM (PUIUUECKHUX
3HAHM;

- OLIEHKA CBOMX JEHCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOLIYIO CpeAdy,
BO3MOXHBIX TJI00AJIbHBIX MOCIEACTBUIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynpTaTte oCBOCHHS TporpamMmbl MO (U3MKE Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3zoBaHusi y  oOywawomierocs  OyayT
cOpMUPOBAHbI ~ MeTaNpeAMeTHbIe  Pe3yJbTAaThl,  BKIIOYAIOIIHNE
MIO3HABATEIbHBIC YHHUBEPCATbHBIC y4eOHbIe JCUCTBHS,



KOMMYHHMKATHBHbIC YHUBEpCAIbHbIE YUEOHbIE NEHUCTBUS, PETYJISTUBHBIC
YHUBEpCAJIbHbIE YUEOHbIE IEUCTBUS.

Ilo3naBaTeqbHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicCTBUS

ba3oBble JJoruueckue aAeMcCTBYA:
BBISIBIIAITH W XapaKTEePU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUN );
yCTaHABJIMBATh CYIICCTBEHHBIH IPU3HAK KIACCU(PUKAIMK, OCHOBAHHS
JUTst 0OOOIICHUS U CPAaBHEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH U TIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
(dakTax, MaHHBIX W HAOJIOJACHUSAX, OTHOCAIIUXCS K (PU3NIECKUM
SIBJICHUSM;
BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3M TPH HM3YYCHUU (U3HYCCKUX
SIBJICHUIA ¥ TIPOIIECCOB, JIeJaTh BEIBOJBI C UCTIOJIB30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKITIOYCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS35X
(U3UYECKUX BEIIMYWH;
CaMOCTOSITEJIbHO BBIOMPATh CIIOCOO peIICHHs Y4eOHOM (PU3HUECKON
3aj1auu (CpaBHECHHE HECKOJIBKUX BapHAHTOB PEIICHHS, BHIOOp HambOosee
MOIXO/ISIIIETO ¢ YIETOM CAMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarebCKHe AeiiCTBUS:
MCII0JIb30BaTh BOMPOCHI KaK UCCICAOBATEIIbCKUI MHCTPYMEHT ITO3HAHUS,
NPOBOJAUTH IO  CaMOCTOSTEIBHO  COCTaBJICHHOMY IIIAHy  OIIBIT,
HECJIOXKHBIA  (PM3MYECKUN OIKCIIEPUMEHT, HEOONBIIOE HCCICAOBAHHE
(hU3UYECKOTO SBJICHUS;
OIICHWBATh HAa MPUMEHUMOCTh ¥ JOCTOBEPHOCTh HH(POPMAIIUIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAaHUS MJIU SKCIICPUMEHTA,;
CaMOCTOATENILHO  ()OpPMYJIUpPOBaTh  OOOOMICHWS W  BBIBOJBI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHHUS, OTIBITA, UCCIICIOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UIECKUX
MPOIIECCOB, a TaK)KE BBIABUTATH MPEANOIOXKECHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBUSAX M KOHTCKCTaX.

PabGora ¢ unpopmaumeii:
MPUMEHSThH Pa3IMYHBIC METO/IbI, HHCTPYMEHTHI U 3alPOCHI TIPH TTOUCKE U
orOope WMHGOPMAIIMM WU JAHHBIX C YYETOM MPEJIOKCHHOUW Yy4eOHOM
(bu3nYecKoi 3a/1a4u;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHHMS;



CaMOCTOSITENIFHO ~ BBIOMpAaTh ONTUMAIbHYIO (OpMYy TMPEICTABICHUS
uHbOpMAllMM W WUIIOCTPUPOBATh pEUIaeMble 3aJla4ll  HECIOKHBIMU
CXE€MaMH, IMarpaMMaMy, UHOU rpauKoi U MX KOMOMHALIUAMHU.
KoMmyHHMKaTHBHBIE YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHA:
B X0/ 00CyXJIeHUsI y4eOHOTrO Marepualia, pe3yibTaToB JIaOOpaTOPHBIX
paboT U MPOEKTOB 33aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYXkIaeMOl TeMbl
Y BBICKA3bIBATh WJICH, HALICJICHHBIC HA PELICHUE 3aJa4M U MOJJECpKAHNE
0J1aroKenaTeabHOCTH OOIIEHHUS,
COIOCTABIISATh CBOM CYXKJIEHHA C CYXICHWSIMHU JPYIMX Y4YaCTHUKOB
auanora, oOOHapyKMBaTh pa3iINune U CXOACTBO MO3UIIMIA;
BBIPAJKATH CBOO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
NyOJIMYHO MPEACTaBIATh PE3YJbTaThl BBIIOJHEHHOIO (PU3UYECKOrO
OIbITa (PKCIIEPUMEHTA, UCCIIEOBAHUS, IIPOEKTA);
NOHMMaTb W HUCIOJIB30BaTh  IIPEUMYINECTBA  KOMAHAHOW W
WHAMBUAYAIbHONH paOOThl TMPH PEIICHUH KOHKPETHOW (U3NYECKOM
poOJIEMBI;
IPUHUMATh LIEJIM COBMECTHOU ACSTEIBHOCTH, OPTraHU30BBIBATh ICHCTBHS
no €€ JOCTMXKEHMIO: pACHpEeNessaTh pPOJIM, O0CYXKIaTh IPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;
BBITOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUrasi KAYECTBEHHOT'O PE3yJibTaTa Mo
CBOEMY HANPABJICHUIO W KOOPAWHUPYS CBOM JEUCTBUS C JAPYIMMU
YJICHAMH KOMAaH/JIbl;
OLIEHUBATh KAayeCTBO CBOETO BKJIAJa B OOIIMHA NPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENTLHO C(POPMYITUPOBAHHBIM yUaCTHUKAMU B3aUMOACHCTBHUS.

PerynsiTuBHbIC YHHBeEpcaJbHbIe Y4eOHbIe NeliCTBUA

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHUTYAIUsIX, TPEOYIOMHUX
TS perieHust (PU3NIeCKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3JIUYHBIX [OJXO0JaX MPUHATUS PEHICHUN
(MHIUBUAYaAJbHOE, MPUHATUE PEIICHUS B TPYIE, NPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSAITEIILHO COCTABJISATh AJITOPUTM peIICHUS (PU3NUECKOW 3a7aud
WIM I[UIaHa UCCIENOBaHUS C Y4YE€TOM UMEIONIMXCS PECypcoB H
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHPOBaTh  MpeiJiaracMble
BapUaHThI PEIICHU;

JieN1aTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:
JaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U IpeJiaraTh IJiaH €€ U3MEHECHUS;
OOBSACHATh MPUYUHBI  JOCTHXKEHUS (HEJOCTHKEHHUS) Ppe3yibTaToB
NEeSITENbHOCTHU, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHUCJIE B XOJ| BBIIIOJTHEHUS
(U3MYECKOTO HWCCAEAOBAaHWS WM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHHMBIIMXCS CHUTYalldld, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSIM;
CTaBUTH ceOsI HA MECTO JIPYTOro YeJIOBEKa B XOE CIIOpa WU JTUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
NpU3HABAaTh CBOE NMPAaBO Ha OWIMOKY MpHU pelieHuH (U3MYEecKuX 3ajad
WIH B YTBEPXKJACHHUSIX Ha HAYYHbIE TEMbI U TAKOE K€ MIPABO JIPYTroro.

HPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 7 KJjacce MpeAMETHbIE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXkaTb  CHOPMUPOBAHHOCTH Yy
00yyJarommuxcsi yMEHUM:

WCIIOJIP30BaTh  TOHSATHS: (U3NYECKHE U XUMHYECKUE SBJICHUS,
HaOJFOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, SAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHUYEeCKOe JIBI)KCHHE (PaBHOMEPHOE,
HEpPABHOMEPHOE, MPSMOJIMHENHOE), TPAeKTOpHs, PaBHOACUCTBYIOIIAS
cwma, gaepopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCT,
COOOIIAIOLTHECS COCY/IbI;

pasznuyarh siBaeHus (auddysus, TEmIoBOE ABMKEHUE YACTHI] BEUIECTBA,
PaBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE JBWKEHUE, HWHEpIus,
B3aMMOJICHICTBHE TEJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalieHus, Tepenada JaBICHUS TBEPABIMH TEIAMH, >KHIKOCTAMH U
razamMy, arMoc(epHoe [aBi€HHE, IUIABAHME TEJ, IPEBpAIICHUS
MEXaHUYECKOW SHEPruu) MO OMUCAHUIO UX XapaKTEpPHBIX CBONCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SBJICHUE;
pacmo3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3MYECKUX SBICHUUA B
OKpYy’XKalollleM MHpe, B TOM 4YHcle (PU3MUECKHE SBICHUS B MPHUPOJE:
MPUMEPBHI JBMKEHUS C PA3IMYHBIMH CKOPOCTSMH B KHUBOU W HEKUBOU
npupojie, ACHCTBUE CHIIBI TPEHUS B NPUPOAEC U TEXHHUKE, BIMSHHUE
aTMOC(EpHOro JaBJICHUS HA KUBOM OpPraHu3M, IJIABAHUE PbIO, phluaru B



TEeJIE YeJIOBEKa, MPU 3TOM MEPEBOAUTH MIPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECKUX SBJICHUM;
OMKCHIBATh U3YUECHHBIC CBOMCTBA TEN U (PU3MYECKUE SIBICHUS, UCTIOJIb3YSI
(du3nyeckre BEIMYMHBI (Macca, 00OBEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWia TpEeHUs, JAaBieHue (TBEPAOro Tena, >XUAKOCTH, Trasa),
BBITAIKMBAIOIIAs CUJIa, MEXaHW4YecKasi paboTa, MOITHOCTh, TUICYO CHIIHI,
MOMEHT CHJIbI, KO3(P(QUIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TMOTEHI[MaTbHAsl PHEPrusi), MpU OMNUCAHUM IPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HWCIOJIB3yeMBIX  BEJIWYWH, WX
0003HaueHUs W EAVHUIBI (PU3NYECKUX BEIUYHH, HAXOIUTHh (POPMYIIHI,
CBSI3BIBAIOLIUE JTAHHYIO (PM3HUECKYIO BEIMYMHY C IPYTMMH BEJTUYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;
XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBuiia CIOXKEHUs CUIl (BJI0JIb OJIHOM MpsIMOM), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumena, MpaBUiIO paBHOBECHS pblyara (0J10Ka),
«30JI0TOE TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEPruM, NpH H3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKMChIBATh €T0 MATEMATHUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UYECKUE SIBICHHS, TIPOIIECCHI U CBOWCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKHUX
SIBJICHUM, (PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amayud B 1—2 AEUCTBHS, HCHOJIb3YS 3aKOHBI H
(dbopmyIbl, CBsA3bIBarOLIME (U3MUECKUE BEJIIMYMHBI: HAa OCHOBE aHaM3a
yCIIOBUS  3aJlayd  3alUChIBaTh  KpaTKOE  YCJIOBHE, IMOJACTABISTH
(¢u3MYecKue BENIMYMHBI B (JOPMYJIBI M MPOBOAUTH PACUYETHI, HAXOIUTH
CIIPAaBOYHBIE JaHHBIC, HEOOXOMUMBIC IJIsi pEIICHUs 3a7ad, OICHUBAThH
PEATUCTUYHOCTh NOJYYeHHON (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(U3MYEeCKUX  METOJOB, B  ONHCAHUM  KCCIIECJOBAHUS  BBIJCISThH
MIPOBEPSIEMOE MIPEIIOTI0KEHNE (runoresy), pas3nuyarh u
MHTEPIPETUPOBATh MOJYYEHHBIN PE3yiIbTaT, HAXOAUTH OIIMOKUA B XOJI€
OTIbITA, JIeNIATh BBIBOJBI MO €T0 pe3yJIbTaTaM;

OPOBOJUTH OMNbITHI MO HAOMIOACHUIO (PU3MYECKUX SIBJICHUU WM
bu3znuecKux CBOMCTB TeN: dbopMynrpoBaTh pOBEpsEMbIe



IPEANOIOKEHNUA,  COOMpaTh  YCTAHOBKY U3  MPEAJIOKEHHOIrO
000py10BaHUs, 3aIIUCHIBATH XOJ OIBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATD TNPSMBIE HM3MEPEHHUS PACCTOSIHUS, BPEMEHH, MACChl Tela,
00bEMa, CHJIBI U TEMIEPATypbl C HCIIOJIB30BAHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3alMKMCHIBATh MOKa3aHUS MPUOOPOB € yUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTH HCCIEIOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKON BETMUYMHBI
OT JIPYroil ¢ HCIIOJIb30BAHUEM NPSAMBIX M3MEPEHUM (3aBUCHMOCTH IIyTH
PaBHOMEPHO JBIXKYILETOCs Tejla OT BPEMEHU JBWKCHUS TEJa, CUJIbI
TpPeHHs CKOJBKEHHS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH
T€JI U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPHUKOCHOBEHUS TEl,
CWJIBl YIIPYTOCTH OT YIUIMHEHHMs IIPY’KHHBI, BBITAJKUBAKOLICH CHIIBI OT
o0béMa TOTpYyXKEHHOM dYacTH Tejda W OT IUIOTHOCTH JKHIAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€la, OT TJyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TENO, YCIOBUM IIJIABaHUS TEJl, yCIOBUI PAaBHOBECHUS pbluara u
OJIOKOB), y4YacTBOBaTh B IUIAHUPOBAaHUHM Y4YEOHOTO MCCIICIOBAHMUS,
coOMpaTh YCTAHOBKY M BBIIOJIHATh U3MEPEHMUSI, CIIEys NPEIJI0OKEHHOMY
IaHy,  (UKCUPOBATh  pe3yslbTaTbl  IOJYYEHHOW  3aBUCUMOCTHU
(¢u3NYECKUX BEIMYMH B BUJAEC NPEUIOKEHHBIX TaOmul] U rpadukos,
JIeJ1aTh BBIBOJBI I10 PE3YJIbTaTaM UCCIEIOBAHUS;

NPOBOJAUTH KOCBEHHBIE H3MEpEeHHs] (PU3MUECKHX BEIMYUH (IJIOTHOCTD
BEUIECTBA JKUJAKOCTM M TBEPIOrO Tejla, CWIA TPEHHUS CKOJIbXKCHMS,
JABJICHUE  BO3/1yXa, BBITAIKMBAIOLIAS  CHJIA, JIEHCTBYIOIAs Ha
NOTPYXKEHHOE B JKUAKOCTH TEJNO, KOA(M(UIMEHT IMOJIEe3HOro ACHCTBUS
IIPOCTBIX MEXaHU3MOB), CIEAysl NPEIJIOKEHHOM WHCTPYKLUUU: IPU
BBINIOJIHEHUH W3MEPEHUM CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIISATH 3HAYEHUE HCKOMOMW BEJINYUHBI,

coOmonarh MpaBWiIa TEXHUKM O€30MacHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHHUEM;

yKa3bpIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETP, COOOILAIOLIMECS COCYAbl, OapoMerp,
pblyar, HOJBUKHBIN U HETIOABM)KHBIN OJIOK, HAKIIOHHASI IIJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX onucaHus (B TOM 4YHUCIE:
NOMIIUITHUKY, YCTPOMCTBO BOAOINPOBOJA, THMAPABIMYECKUM IIpecc,
MaHOMETpP, BBICOTOMEp, IOPUIHEBOW HACOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAMMBIE (pU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HH(MOPMALMIO O  TMPUMEPax)
MPAKTUUYECKOr0 HCIOJB30BaHUs (PU3UUYECKUX 3HAHUNA B TOBCEIHEBHOM
KU3HU JIJIs1 o0ecrieueHus: 6€301acHOCTH IIPU OOpaIlleHUHU ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 310pPOBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaloIei cpeie;
OCYIIECTBIATH OTOOp HCTOYHMKOB uHpopManuu B HHTepHere B
COOTBETCTBHMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCSA 3HAHUM M NYTEM CpPaBHEHUS PA3JIMYHBIX MCTOYHUKOB
BBLIEJIATh MHPOPMALMIO, KOTOPast SIBJISIETCS IPOTUBOPEUNBOM MIIM MOXKET
OBITH HEJIOCTOBEPHOIA;
MCIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/1aHUi HAyYHO-TIONMYJISIPHYIO
auTepaTypy (pU3MUECKOro CoJEep)KaHus, CIPAaBOYHBIE MaTepHUaJIbI,
pecypcsl cetu HTEpHET, BiaaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl THPOPMALUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCHbMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUU (PU3NUECKOTO COACPKAHUs, B TOM
qucie MyOJMYHO JAeNaTh KpaTKUE COOOILIEHUS O pe3yibTaTax MPOEKTOB
WIA YYEOHBIX MCCIEAOBAHUNA, MPU OSTOM TIPAMOTHO HCIIOJIb30BATH
U3yYEHHBbIM TNOHATUHHBIM anmapaT Kypca (PU3MKH, COIPOBOXAATH
BBICTYIUJICHUE ITPE3CHTALlAEH;
IpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIECIOBAHHM pacHpenesiTh
00513aHHOCTH B IpyNIE€ B COOTBETCTBUU C IIOCTABJICHHBIMM 3ajladami,
CIIEUTh 32 BBIIIOJIHEHUEM IIJIaHAa JAEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTh  TPYNMbl, BBICTPAUBATH
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.
K kxoniy oOyueHuss B 8 KkJlacce INpeAMETHbIE peE3yJIbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaXkaTb  COPMHUPOBAHHOCTH Y
00y4arouXxcs YMEHHIA:
MCIIOJIb30BATh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAIIIMUYECKHE
U aMop(HBIE Tejla, HACBHILEHHBIM M HEHACBIIIEHHBIM Map, BJIAKHOCTb
BO3/yXa, TEMIlepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBUIaTelb,
DJIEMEHTApPHBIM  JJEKTPUYECKUM  3apsl,  DJIEKTPUYECKOE  IIOJIe,
OPOBOJAHUKH W JUAJIEKTPUKH, TOCTOSHHBIN 3JEKTPUUECKUH TOK,
MarHuTHOE I0JIE;
pa3nuuaTh sIBJICHUA (TEIJIOBOE pacUIMPEHUE M CKaTHe, TeIllolepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUUBAHNE, KAIIMIUIIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAllMs, TUIABJICHUE, KpUCTAUIM3alus (OTBEp/EBaHUE), KUIICHHE,



Teronepeaaya (TemIonpoOBOHOCT, KOHBEKIINS, U3ITy4YECHHE),
ANEKTPU3aLUs TeJl, B3AUMOJECHCTBUE 3apsI0B, NEUCTBUS IEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJEHCTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO I0JIsI Ha IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIIHS)
[0 ONMCAaHUIDO HUX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBJICHHE;

pacrno3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUU B
OKpY’KaloIlleM MHpE, B TOM 4YHCIe (PU3MUECKHE SIBICHUS B IPUPOJE:
[IOBEPXHOCTHOE HATSHKEHUE U KalWULIPHbIE SBJIEHUS B IPUPOJE,
KpUCTauibl B mpupojne, uziaydeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpckue  Opu3bl, o0Opa3oBaHHME pOChl, TyMaHa, WHEs, CHera,
AJIEKTPUYECKUE SIBIEHMS B  arMocdepe, DIEKTPUUECTBO  KHUBBIX
OpPraHMW3MOB, MArHUTHOE TMojie 3eMiMd, JAped( MOIICoB, PpoJib
MarHuTHOrO MOJS AJs KU3HU Ha 3emJiie, HOJSPHOE CUSHUE, NPU ITOM
NEPEeBOAUTh  MPAKTUYECKYI0  337adyy B  y4yeOHyIO,  BBIICNATH
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUECKUX SBIICHUN;

OIKCHIBaTh U3yUYEHHbIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCIIOJIb3YS
(u3nyecKue BEeIUYMHBI (TEMIIEPATypa, BHYTPEHHSS SHEPIusl, KOJIUYECTBO
TEIUIOThl, yJeJbHasl TEIJIOEMKOCTh BELIECTBA, YZEJbHAs TEIUIOTa
IUTABJICHUS, yNeibHAs TEIUIoTa MapooOpa3OBaHUsA, yAENbHAs TEIUIoTa
CrOpaHusl TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIIOBOU
MalllHbI, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUHN 3apsj,
CWJIa TOKa, DJIEKTPUUYECKOE HaIpsHDKEHHWE, CONPOTUBIIEHME IPOBOJHHUKA,
YACIBHOE  CONPOTUBIEHHWE  BeEIIECTBAa, paboTa M MOIIHOCTh
ANEKTPUYECKOTO TOKAa), NpPH ONHCAHUM NPABUIBHO TPAaKTOBATh
(U3UYECKUI CMBICI UCIOJIb3YyEMbIX BEIMYMH, 0003HAYEHUS] U €IUHULIbI
(u3NYECKUX BEJIWYUH, HAXOAWUTh (POPMYJBI, CBA3BIBAIOIIME JaHHYIO
bu3NYeCKyI0 BENWYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUYECKUE SIBICHHUS U IPOLECCHI,
UCIOJIb3ys] OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH
CTPOEHMSI BEIIECTBA, MIPUHLMII CYNEPIIO3ULIUHU TTOJIeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaaa, 3akoH OMa Ji1s ydacTKa 1elH, 3aKOH
Jbkoyns—JleHna, 3aKOH COXpaHEHUsT DJHEPruM, NOpH OSTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIUCBIBATH €0 MATEMAaTUYECKOE
BBIPAXKECHMUE;

OOBACHATH (PU3MUECKHE NPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIISTH



MIPUYUHHOCJIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JIOTHYECKHUX
[IaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBAa (U3NYECKUX SIBICHHI,
(u3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THblE 3aJayud B 2—3 JACUCTBHS, MCIOJIb3YS 3aKOHBI H
(dbopMmybl, CBs3BIBarONME (U3MUECKHE BEIWYWHBI: HA OCHOBE aHAIM3a
YCJIOBUSL 3a/lauM 3allMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX Il pENIeHWs 3a7add, BBIOMpATh 3aKOHBI W (OPMYIIHI,
HEOOXOUMbIE ISl €€ pelleHHs, TPOBOJAUTh pacu€Tbl W CpPaBHUBATH
NOJy4eHHOE 3HaUeHUEe (PU3NYECKO BETMUYUHBI C U3BECTHBIMU JAHHBIMMU;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PEHINTh TPH MOMOIIU
(U3UYECKUX METOJOB, HMCIOJIb3Ysl OMHCAHUE WCCIICIOBAHUS, BBIJCISTH
IPOBEPSIEMOE NPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh IOPSAKA
IIPOBEAECHUS UCCIIEIOBAHUS, AENIATh BEIBOBI,

OPOBOJUTH OMNbITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUU WM
(U3MYEeCKUX CBOWCTB Tell (KamWJUISPHBIC SIBJICHHS, 3aBUCUMOCTH
JaBJICHUST BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl, CKOPOCTH TpoIecca
OCTBIBAaHUS W HArpeBaHUs NpPU H3IYYCHUH OT LBETA U3IyYarolen
(nornomjaromei) MOBEPXHOCTH, CKOPOCTh HWCHAPEHUsT BOJbBI  OT
TEMIIEPATYPBI KUJKOCTH U IUIOIAAN €€ TOBEPXHOCTH, IEKTPU3ALUS TEN
W B3aUMOJCHCTBUE  DJECKTPUYECKUX  3apsOB,  B3aUMOJICUCTBHUE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allds MArHUTHBIX MOJIEM MOCTOSIHHBIX
MarHuTOB, IEUCTBUS MATHUTHOTO TOJIS HAa IPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOMCTBA BJEKTPOJABHUIATENsl IOCTOSHHOTO TOKA):
(hopMyIHUpPOBaTh IPOBEPSECMBIE MPEATNOI0KEHHS, COOUPATh YCTAHOBKY U3
MPEeIIOKEHHOT0  000pYyJIOBaHUs,  ONWCHIBATH  XOJ  ONbBITA U
(bopMyIMpOBaTH BHIBOJIBI,

BBIIIOJIHATh  MPSMbIE  HU3MEPEHUS]  TEMIIEPATypPbl, OTHOCUTEIBbHOU
BJIIQXKHOCTA BO3/JyXa, CHJIbl TOKa, HAMNpPSKEHUS C HUCIOIb30BaHUEM
AQHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DM3MUECKUX BEIMYMUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCHUMOCTH OIHOW (PU3UYECKON BEIUMYUHBI
OT JpPYyrodl ¢ HCHOJIB30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTD
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIUHBI, IUIOMIAAX IONEPEYHOTO
CEUYEHUA U YJEIBbHOI'O CONPOTUBIICHHS BEIllECTBA TPOBOJHUKA, CUIIBI TOKA,
UAYLIETO Yepe3 TMPOBOAHUK, OT HANPSHKEHUS HA  MPOBOJHHUKE,
UCCJIENOBAHNE TOCIEIOBATEIBHOTO W MApAJUIENBHOTO COECIUHEHUMN
NPOBOJHUKOB): IUIAHUPOBATh HCCJIEAOBAHHME, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUsI, CIeAys NPEIJI0KCHHOMY IUIaHy, (PUKCHPOBATH



pEe3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH B BHJIE TaOJWIl U TPauKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeIUYUH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBA, CONPOTUBIEHUWE TNPOBOAHUKA, paboTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH W3MEPEHHUs, COOMpPaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY, CJIEIYs MPEI0KEHHON HHCTPYKIINH, U
BBIYHCIIATH 3HAUCHNE BEIIMYUHEI;

coOmoaTh  MpaBWiIa TEXHUKH  OE30MAacHOCTH Ipu  pabore ¢
J1a00paTOPHBIM 000PYI0BaAaHUEM;

XapaKTepu30BaTh NPHUHIMIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HAa WX OmucaHus (B TOM 4YHCIE:
CUCTEMa OTOIUICHMS JIOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIepMETD,
BOJITMETP, CUETUYHMK BJIEKTPUUYECKON HSHEPruH, 3JIEKTPOOCBETUTEIHHBIE
puoOOpHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE TMPEAOXPAHUTENH, JJIEKTPOMArHUT, AJICKTPOJBUTATENb
MOCTOSTHHOTO TOKA), WCIOJb3ys 3HAHUS O CBOWCTBAX (PU3MYECKHUX
SBJICHUA U HEOOXOANMbBIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENIbHbIE
npuOoOpsl O CXEeMaM UM CXEMAaTHYHBIM pPHUCYHKAM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBHUTATEIh BHYTPECHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI AJIEKTPUUYCCKUX
Henen ¢ nociae0BaTeIbHBIM U MapajluieIbHbIM COSIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIoBHbIE 0003HAUEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETICH;
MPUBOAUTh  MPUMEPHl  (HAXOMUTh HH(OpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HKCIOIh30BaHMs (DM3MYECKUX 3HAHWNA B TTOBCETHEBHOMN
KU3HU JIJIs1 o0ecrieueHus: 6€30IacHOCTH IIPU OOpaIlleHUHU ¢ IPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMsSI 3[0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpManuu (U3UIECKOTO COACpPNKAHUS B
NuTepHeTe, Ha OCHOBE HMMEIOIIMXCA 3HAHUW W TNYTEM CPABHEHUS
JOTIOHUTENIbHBIX ~ MCTOYHMKOB  BBIIEIATH HMHGPOPMAIIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUYMBOM MITH MOXKET ObITh HEJJOCTOBEPHO;
WCITOJIB30BATh MPH BHIITOJIHCHUH YUEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
TUTEPaTypy (PU3MYECKOro CcoAepIKaHWSA, CIPABOYHBIC MaTEpPHAIbI,
pecypchbl cetu UHTepHeT, BiIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus MHDOpPMALMU U3 OAHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KPATKUE YCTHBIE COOOIIECHHS,
0000mass wHMOPMAIUI0O W3 HECKOIBKUX WMCTOYHUKOB (HHU3HUECKOTO



COJIEp)KaHUs, B TOM YHCIE IyOJIMYHO NPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM MJIM UCCIIEI0BATEIbCKON JEATENBHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM TOHATUMHBIM ammapar Kypca (Qu3MKH,
CONPOBOK/IATh BBICTYILICHUE MPE3EHTALINEM;

IpU BBIIOJHEHUU YYE€OHBIX MPOEKTOB W HCCIENOBaHUN (DU3MUECKUX
IIPOLIECCOB PaCHpeNesiTh OOS3aHHOCTH B TIPYNIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 33J]a4aMH, CJIIEIUTH 3a BBIIIOJHEHUEM IUIaHA IEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
NEATEINbHOCTD IpYIIIIbI, BBICTPauBaTh KOMMYHHUKAaTUBHOE
B3aMMOJICICTBHE, IPOSBIISSA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHmy oOyueHus B 9 KJjacce MNpeAMETHBIE pPE3YJbTAaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXaTb  CHOPMUPOBAHHOCTH Y
00yyJaromuxcsl yMEHUH:

UCIIOJIB30BAaTh TOHATHS: CUCTEMA OTCUETA, MAaTepuajbHasl TOYKA,
TPAeKTOPHS, OTHOCUTEIBFHOCTh MEXAaHUYECKOTO JIBIKEHUS, AepopMalius
(ympyras, miacTudeckasi), TPEHUE, LUEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb U IMEPErpy3KH, LUEHTP TsHKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSDKECTH TBEPAOro Tella, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
IKaJja 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTD,
CHEKTPbI UCITyCKaHUs U MOTJIOLIEHUS, alabda, OeTa- 1 raMMa-u3IydeHHUs,
U30TOIIbI, SIAEPHAS DHEPTETHKA;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
IBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHHE, CBOOOIHOE
MaJIEHUE TEJ, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, peaKTUBHOE JBM)KEHHE, KOoJebaTelbHOe JIBIKEHHE (3aTyXarolue u
BBIHY>KJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JABMKEHHUE, OTPAKEHHUE
3BYyKa, MPSIMOJIMHEMHOE PaclHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKCHHE CBETA, pa3joKeHHe Oesoro ceera
B CHEKTP M CIIOKEHUE CHEKTPAJIBbHBIX IIBETOB, JWCIEPCUSI CBETA,
€CTECTBEHHAsA PaAMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEMYATOrO CIIEKTpa
U3TTyYEHHUsI ) 110 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHE;

pacrmo3HaBaTh TMPOSIBJICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUU B
OKpy»XaroleM Mupe (B TOM uucie (PU3NYECKUEe SIBICHUS B NPUPOJIE:
OPWINBBL W OTJIUBBI, JBWKEHUE IUIaHeT (CONHEYHOM CHUCTEMBI,
PEaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 3XO, [[BETA



TeJN, ONTHYECKHE SABJICHUS B TMPHUPOJAE, OHOJOTHYECKOE [EHCTBHUE
BUJUMOTO,  YJIbTPa(UOIETOBOTO W  PEHTTEHOBCKOTO  W3Iy4YEHU,
€CTECTBEHHBI PaaMOAKTUBHBIN ¢omn, KOCMUYECKHE Jy4H,
pPaAMOAaKTUBHOE  W3JIyYEeHUE  MPUPOJHBIX  MHUHEpAIOB, JCHCTBUE
paJMOaKTUBHBIX U3JIYYEHHH Ha OpraHW3M 4YeloBeKa), MpU 3TOM
NEPEeBOAUTh  MPAKTUYECKYI0  33Jadyy B y4eOHyIO,  BBIICHATH
CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHUN;

OMKCHIBATh U3YUECHHBIC CBOMCTBA TEN U (PU3MYECKUE SIBICHUS, UCIIOJIb3YSI
(¢u3nUecKkue BEIMYMHBI (CPEIHSE M MIHOBEHHAs CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, NepeMelIeHHEe, IMyTh, yrioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YNPYTrOCTHU, CHUJIA TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJICHUs, BEC TeJla, HUMITYJbC Tejla, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHUHMAIbHAs SHEPrus Tena,
MOJIHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAS YHEPTHUS CHKATOU
NPYXKHUHBI, KUHETUYECKash SHEprus, IOJIHAs MEXaHUYecKas HHeprus,
NEPUOJ M 4acTOTa KOJIeOaHH, ITIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MMOKa3aTellb MPEJIOMIICHUSI CPEJIbl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUYECKHN CMBICH MCIOJIb3YEMbIX BEJIWYMH,
0003HAaYEHUsI W €AUMHUIBI (PU3NYECKUX BEIUYHMH, HAXOAUTHh (POPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3MUYECKYIO BEIMYUHY C APYTMMHU BEIIMYMHAMH,
CTPOUTDH rpaMKu U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS U MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHPHOI'O TATOTECHMS,
NOPUHLIUIT CYNEPHO3UIMN CHJI, HPUHLUI OTHOCUTeNnbHOCTH [amues,
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJICHUS] CBETAa, 3aKOHBI COXPAHEHHUs 3apsIOBOIO M MacCOBOTO
yucel TMpU SAEPHBIX PpEaKIUsX, NIpU HSTOM JiaBaThb CJIOBECHYIO
(bopMyIJIMPOBKY 3aKOHA U 3alUCHIBATh €70 MAaTEMAaTHUYECKOE BBIPAXKEHHE;
OOBSCHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYAIMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIISTH
NPUYMHHO-CIIE/ICTBEHHbIE  CBSI3M, CTPOUTh OObsICHEeHHWE U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiarb pacy€THele 3agauyd  (OmMparolmuecs Ha CcHCTeMy H3 23
ypaBHEHMI1), UCTIOIb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/laud 3alKChIBATH KPATKOE
yCIJIOBUE, BBISIBIIATh HEJIOCTAIOUIUE WIM U30BITOYHbIE JAHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE ISl PELICHHSI, TPOBOIUTEH PACUETHI U



OLICHMBATh PEATUCTHUYHOCTHh TOJYYCHHOTO 3HA4YCHHsS (PU3UUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEIINTh TNPHU MOMOIIH
(U3MYECKUX METOJIOB, HCIONB3Yysl OMUCAHUE HCCICIOBAHUS, BBIICIATH
MpOBEPSIEMOE MPEINOJI0KEHUE, OLICHWBATh MPABUIBHOCTh MOpPSAKA
NPOBEJCHUS  HMCCIEAOBAaHUSA, JeNaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOMIOICHUI U OIIBITOB;

NPOBOJUTH OMBITHl TIO0 HAOMIONEHUIO (U3WUYECKUX SIBICHUW WIH
(bu3MYECKUX CBOWMCTB TeNl (M3ydeHHE BTOpPOro 3akoHa HproTOHA, 3aKoHA
COXPaHEHHUsI PHEPruH, 3aBUCHUMOCTh MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M JKECTKOCTH MPY>KUHBI M HE3aBUCUMOCTH OT
aMIUTATY bl MAJIBIX KOJIEOAHUH, MPAMOIMHEHHOE pacIpOCTpaHEHUE CBETA,
pas3ioxeHue 0eroro cBera B CHEKTP, U3YYEHHE CBOWCTB M300paxeHUs B
TUIOCKOM 3€pKalie W CBOWMCTB M300pa)KCHHS MpeAMeTa B coOMparomiei
JUH3E, HAOMIOJEHUE CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUs, OMNHUCBHIBATH XOJ OINBITAa W €ro  Pe3yJIbTaThl,
(GhOopMyJIPOBATH BHIBOJIBI;

POBOJUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HAYeHHE W3MEpPSIeMON BeIUMYMUHBI ((POKYCHOE pacCTOSHHE
coOuparomel JUH3bI), OOOCHOBBIBATH BBIOOP cCrHocoba H3MEpEeHUs
(M3MepUTeNbHOro Iprbdopa);

NPOBOJUTh HCCJICNOBAHUE 3aBUCHUMOCTEH (DM3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHHH (3aBUCHUMOCTH IMyTH OT BPEMEHH
pU PaBHOYCKOPEHHOM JBM)KCHMU O€3 HadallbHOM CKOPOCTH, MEpHOa
KOJIeOaHMI MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKCHHs CBETa OT yrjia MajeHHs U yIJia MpPeIoMJICHHUS OT yria
NaJicHus):. IUIAaHUPOBATh HCCIEIOBAHHUE, CaMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJYYCHHOH 3aBHUCHUMOCTHU
(GU3MYECKUX BEIUYHMH B BHJE TaONWI U TpadUKOB, AENaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJUTh KOCBEHHBIC HW3MEpPEHUS (U3MYECKUX BEIUYUH (CpemHss
CKOpPOCTb M YCKOPEHHE Tejla TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOrO MaleHUs, KECTKOCTh NPYKHUHBI, KOIPPUIIUEHT
TPEHHUS CKOJIbKEHUS, MEXaHW4YeCKas pabdoTa M MOIIHOCTh, YacToTa U
nepruoa  KoieOaHWM MaTeMaTH4eCKOro W TPYKMHHOTO MAasTHHUKOB,
ONTHYECKasl Cuja coOuparoled JIMH3bI, pPagUOaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, cOOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H



BBITNIOJIHATH U3MEPEHUS, CIEAYs MPEII0KEHHON UHCTPYKIIMH, BRIYUCIATD
3HaYeHHE BEIMYMHBI W aHAIM3UPOBATH IOJYYCHHBIC PE3yJbTaThl C
YYETOM 3a[JaHHOM MOTPEIIHOCTA U3MEPEHUN;

coOmoaTh MpaBWiIa TEXHUKHM  OE30MacHOCTH TMpu  pabore ¢
1a00paTOPHBIM 000PYAOBAHHUEM;

pa3nnyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuaibHasi TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCHHBIH HCTOYHUK
CBETa, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJeNb aTroMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIMIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOW HA HMX OMUCAaHUS (B TOM YHUCIE:
CHUJOMETpP, JAaTYUKU TMOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUs, pPaKeTa,
9XO0JOT, OYKHM, TMepuckor, (oroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOMN, J03UMETp, Kamepa BuiibcoHa), HCNONb3ys 3HAHUS O
CBOMCTBAX (PU3MYECKUX SBJICHUM U HeEoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIIECCOB
OpU pEeHIeHUH YYEOHO-MPAKTUYECKUX 3a]1ad, ONTHYECKHUE CXEMbl IS
MOCTPOCHUS N300paXEHHH B IMJIOCKOM 3€pKajie M COOMparoIeil TuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HH(MOPMALMIO O  TMPUMEPax)
NPAKTUYECKOTO HCIONIb30BaHUA (U3NUYECKUX 3HAHUM B IOBCEJIHEBHOM
KU3HU JIJIs1 o0ecrieueHus: 6€30IacHOCTH IIPU OO0paIlleHUU ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbSI U COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJIATh MMOUCK HMHPOpMaLMK (U3UYECKOTO COJACpNKaHUS B
WNurepHere, caMoCTOSITeNbHO  (GOpMYJIUpPYss IOMCKOBBIM  3ampoc,
HAXOAWTh MyTU ONPEAEICHUS TOCTOBEPHOCTH MOITYYSHHON MH(DOpMAIIK
HAa OCHOBE MMEIOIINUXCS 3HAHUI U TOTIOTHUTEIbHBIX HCTOYHUKOB;
MCIIOJIb30BaTh MPH BHIMIOJIHEHUH YUYEOHBIX 3aaHUI HAyYHO-TOMYJISIPHYIO
JTUTEPATYpPy (PU3MYECKOrO COAEpKaHUs, CIPABOYHbIE MaTepHUabl,
pecypchl cetu UHTepHeT, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
UHGOPMAIIMM W3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJEp KAHMS,
myOJIUYHO NPE/ICTaBIATh pe3ynbTaThl POEKTHOU WIH
UCCJIEIOBATEIbCKON NIESITEIbHOCTH, MPU 3TOM IPaMOTHO HMCHOJb30BaTh
M3YYCHHBIM TOHATHMHBINA ammapaT HW3y4aeMmoro pasjaeia (Qu3ukd u



CONPOBOXK/IaTh BBICTYIUICHUE IMPE3CHTAlMEd C Y4ETOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauvecTBo 4acoB DJIEKTPOHHBIE
Ne HanMeHoBaHMe pa3/ieioB U TeM K n (uudpossbie)
n/n NporpamMmbl Bceero OHT%OHBH palc;nqecx o0pa3oBaTe/ibHbIE
ble padoThl ue padoThl pecypebi
Pasnea 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAKOIIEr0 MHPa
bu6mmoreka [JOK
- 2
11 Pusnka - HayKa 0 Mpupoze https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2 1
12 DH3HUCCKUC BETHUHEI https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHAYUYHBIN METOT [TO3HAHUS 2 1 Bubmiorexa IIOK
) y a https://m.edsoo.ru/7f416194
Hroro mo pasaeny 6
Paznea 2. IlepBoHayajibHbIe CBeIeHNS 0 CTPOCHHH BelleCTBA
Bbu6mmoreka [JOK
1
2.1 Crpoenue BermecTsa https://m.edsoo.ru/7f416194
29 JIBrKeHue 1 B3aMMOJIEUCTBHE YaCTHUIL 2 1 bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/71416194
Bbu6mmoreka [JOK
2
2.3 ArperaTHble COCTOSIHUS BEIIECTBA hitps://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHHe U B3auMojaeiicTBue Tej
but6moreka [IOK
3
3.1 Mexanueckoe ABKeHHE https://m.edsoo.ru/7f416194
bu6morekxa [IOK
4 1
32 HMnepuwa, macca, miotnocts https://m.edsoo.ru/7f416194
33 Cwina. Buns! cun 14 1 2 bubnuorexa [JOK




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

Hroro no pasneny 21
Pa3znea 4. /laBjienne TBEPIABIX TeJl, JKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBiaeHust TBEPIAbIMU 3 bubmuoreka [JOK
) TEJIaMHU, KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
4.2 Jlasnenme KuKocTn > https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
6
4.3 ATMOCHEPHOE flaBIIeHHe https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U Taza Ha 7 3 Bbu6mmorexa [JOK
) MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznea S. Pabora u MmomHOCTh. JHEprus
bu6mmorexa [IOK
3 1
5.1 Pabora 1 MomHoCTS https://m.edsoo.ru/7f416194
bu6moreka [IOK
32 HpocThie Mexannsmb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>-3 Mexamrieckas sneprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpemst 3
OBHLIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME




8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne n/n NPOrpamMmbl Bcero KOHT%OM’H HpaR;quCK o0pa3oBaTe/bHbIE
ble padoThl ue padoThl pecypes
Pa3nea 1. TenioBble siBJaeHNS
1.1 CTpoeHHe 1 CBOWCTBA BEIIECTBA 7 bubmorera [JOK
) p m https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
21 1 5
1.2 Tennoseie npouecch! https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 28
Paznea 2. DiieKTpu4ecKHe M MATHUTHBIE SIBJICHUSA
21 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmuotexa [IOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . butmmoreka [IOK
20 2 7
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK https://m.edsoo.ru/7f418 1 ce
butmmoreka [{OK
2.3 MarsuTHbIC ABICHNA 6 ! 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
4
2.4 ONCKTPOMArHNTHAs HHAYKIUA https://m.edsoo.ru/7f4181ce
HWroro no paszeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 63 4 145
[TPOTPAMME '




9 KUIIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM (uudpoBbie)
Ne w/n MPOrpamMmmbl Bcero KOHT%OHLH Hpax;nqecx oOpa3oBaTejibHbIE
ble padoThI e padoThbl pecypel
Pa3znen 1. MexaHuveckue siBJIEHUSA
11 MexaHnYecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OMUCaHMS https://m.edsoo.ru/7f41a4a6
. butmmoreka [JOK
20 1 3
12 Bsaumonerictaue Ten https://m.edsoo.ru/7f41a4a6
butmmoreka [{OK
10 3
13 38KOHBI COXPAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3pen 2. MexannuecKkue KoJie0aHUs H BOJTHBI
butmmoreka [IOK
7 3
2.1 Mexanuueckue kojeOanns https://m.edsoo.ru/7f41a4a6
butmmoreka [{OK
8 1 3
22 MexaHueckue BOIHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 3. DiieKTpOMarHuTHOE MOJIe H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMArHuTHOE MOJIE U 6 P bubmmorexa [JOK
] 2JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 6
Pa3nen 4. CBeToBbIE SIBJICHUSA
bu6nmuoreka [JOK
6 2
4.1 3aKOHBI pacCIPOCTPAHEHUS CBETA hitps://m.edsoo.ru/7f41a4a6
4.2 JIMH3bBI U ONTUYECKHE TPUOOPHI 6 3 bubmmorexa TOK

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




bubnmuorexa [JOK

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pasuaeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUS
5.1 McnyckaHue U MOrJIOMIEHHE CBETa aTOMOM 4 1 BH6J'IHOTeKa HHOK
https://m.edsoo.ru/7f41a4a6
52 CtpoeHue aTOMHOTO siipa 6 1 ngg;rifgsigg}g 41ada6
53 S nepHbie peakuuun 7 I E;fg;ﬁfgsigg%fMM%
Hroro mo pasuaeny 17
Pasnea 6. IloBTopuTe1bHO-0000111AI0IM I MOTYJIb
6.1 [ToBTOpenue u 0600IIeHNE CONEPKAHUS 9 2 bubmmorexa [IOK
Kypca ¢u3mku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoasn
HbIe
padoThbI

IIpakTHyec
KHe
padoThbI

JlaTa
HU3y4eH
us

JJIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypcsbl

®dusuka — HaykKa o npupoje. ABneHus
npupoasl. Pu3ndecKue sIBICHUs

Mexann4deckue, TEIIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUSI

dusnyeckue BEIMINHBI U HX HN3MCPECHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU ITIOMOILIH XKUIKOCTHOI'O
TEPMOMETPA M TaTUYHKA TeMIepaTypbl”

Kak ¢usuka u qpyrue ecTecTBEHHbBIE
HAyK{ U3Y4aloT MPUPOJLY.
EcrecTBeHHOHAay4YHBI METO]T TO3HAHUS.
Onwucanue GU3NUECKUX SBICHUH C
IIOMOIIILI0 MOJ€eIeH

bu6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUMOTE3bI: JabHOCTD MOJIETA IIAPHKA,
MYIICHHOTO TOPH30HTAILHO, TEM OOJIBIIIE,
4yeM OoJIbIIe BBICOTA MycKa'

Crtpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BellleCTBa

bu6morekxa [IOK
https://m.edsoo.ru/ff09fe0a

ﬂBI/I)KCHI/Ie YJacCcTHIl BEIICCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanne «OMbITHI 110

9 HAOIIO/ICHUIO TETNIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMH BEILIECTB
B Pa3HbIX arperaTHbIX COCTOSHUAX U UX
11 aTIz)MHOMonepK JISIPHBIM CTPOEHUEM bubmmoreka LIOK
yJAp P . https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
12 Mexanuueckoe aBuxeHue. PaBHomepHoe bubnmoreka [JOK
Y HEPAaBHOMEPHOE IBUKEHHUE https://m.edsoo.ru/ff0a05c6
13 Ckopocth. EAUHUIEI CKOPOCTH Bubmiorexa LHOK
p ) P https://m.edsoo.ru/ff0a079¢
14 Pacuer myTtu u BpeMeHU ABMKEHUSA Bubmorexa IIOK
Y P https://m.edsoo.ru/ff0a0ae4
WNHuepuus. 3aKk0H UHEPLIH.
15 BSaPII)SO,HefICTBPIe TeanIjaK IpUYNHA Bubnorexa LIOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUS! CKOPOCTH JIBUXKECHHUSI TeJl
16 IInotHOCTH BemiecTBa. PacueT Maccel u bubnuotexa [JOK
o0beMa Tefia 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHne
IUIOTHOCTHU TBEPAOTO TEIIA»
13 Pemenue 3agau o teme "l[In0THOCTH bubnuotexa [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna KaKk XxapakTepucTHKa
19 B3auMoieicTBus Ten. Cuiia yopyrocrtH.
3akoH ['yka
JlaGopaTtopHnast pabota «M3yuenue
20 3aBUCHUMOCTH pacTsDKEHUS (IehopMaIiim)

NPYKUHBI OT MPUIIOKEHHOMN CHUIIBI»




21

SIBnenue Tarorenus. Cuna TSHKECTH

CBs3b MEXKy CUJION TSKECTH U MacCcou

22 tena. Bec Tena. Pemenne 3aga4 o reme bubmmorexa IIOK

W ',, https://m.edsoo.ru/ff0al778
Cuna TsKecTu

73 Cuiia TKeCTH Ha JpYrux IJIaHeTax. bubnmoreka [JOK
Pu3HUECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [JOK

24 H3mepenue cui. JluHamomer

3MEpeHHe Cull. JInHAMOMETp https://m.edsoo.ru/ff0al8cc
bu6morexa [IOK

2 Bec Tena. HeBecomocThb

> e TeJia. TIeBeCoMoc https://m.edsoo.ru/ff0al778

2% Clio’)keHne ABYX CHUJI, HAPABJIEHHBIX 110 bu6nuoreka [JOK
OJIHOM mpsiMol. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme
"PaBHonelicTByrOMmast cui”

28 TpeHue CKOIbKEHUS U TPEHHUE TTOKOS. bu6nuoreka [IOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bu6nuoreka [JOK
OT CHJIBI JIABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOLINXCS TOBEPXHOCTEH)»

30 Pemienue 3amau Ha onpeneneHue
pPaBHOACHCTBYIONIEH CHJIIBI
Pemenue 3agad mo Tremam: «Bec Temay,

31 « a@mqecfoe U300pakeHHE CHUID» bubmorexa HOK

P P ’ https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOZICMCTBYIONIAS CHII)
KonTponbHas paboTta 1mo Temam:
37 «Mexannueckoe IBIKeHUE», «Macca,

IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o0paxenne cum, «CHIby




33 Hasnenne. CriocoObl yMEHBIICHUS U bubnuorexa [IOK
YBEIIMYECHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrnenue raza. 3aBUCUMOCTD JIaBJICHUS bubnuotexa [JOK
rasza oT o0bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs] TBEPIBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUAKOCTH U ra3e, BhI3BAaHHOE bubnuotexa [JOK
NEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no teme «/laBienue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobwarommecs cocya! https://m.edsoo.ru/ff0a2970
39 TI'unpaBauueckuii mpecc Eubmiorexa TOK
Ap b https://m.edsoo.ru/ff0a3136
40 ManomeTpsl. [TopirHeBOH KUIKOCTHBII
HAcoC
Atmocdepa 3emin. [puunner
41 CYILIECTBOBAaHMsI BO3IYIIHON 000JI0YKH bubnmoreka [JOK
3emun. 3aBUCUMOCTH aTMOC(epHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI
but6morexa [IOK
42 Bec Bo3myxa. ATmocepHoe naBieHue https://m.edsoo.ru/f0a2b5a
43 N3mepenne arMocepHOTo TaBIeHUs. bu6nuoreka [IOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO AaBICHUS OT bubnuorexa [IOK
44 ]
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepouna. AtmocdepHoe bu6nuoreka [JOK
45
JIABJICHHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau o teme "ATmocdepHoe




nasieHue"

JleficTBUE KMIKOCTH U Ta3a Ha

bu6mmoreka [IOK

4 IOTPYKEHHOE B HUX TEJI0. ApXHUMEIOB
7 Cgﬂgy CHHOC clo. Ap enosa https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabota «OrnpeneneHue
48 BBITAJIKUBAOLIEH CHJIbI, JEMCTBYIOLIEN HA bubmmoreka LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKHJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B bubnuorexa [JOK
BOJZIE OT 00BEMA MOTPYKEHHOU B https://m.edsoo.ru/ff0a3514
JKHJKOCTh YacTH TEIa
bu6mmoreka [JOK
50 IInaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpyupoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpezesneHue €€ rpy30noabEMHOCTH"
Pemenne 3amag mo temam: «IInaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBinenue Bubmiorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
53 Mexaundeckas padbora
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MommaocTs. ENUHHIIBEI MOIIIHOCTH
= A 1 i https://m.edsoo.ru/ff0a3f82
55 VYpoxk-uccienopanue "PacuéT MOIIHOCTH,
pa3BUBaEMOM MPHU MOJIBEME MO JIECTHUIE"
56 IIpoctsie MexaHu3msl. Peryar. PaBHoBecue
CWJI Ha pbluare
KonTtposnbHas pabota mo teme «J/laBnenue
57 TBEPJBIX TEJ, )KUJIKOCTEH U Ta30By /

Bcepoccuiickasi mpoBepouHas paboTa




PesepBHelit ypok. Paborta ¢ TekcTamu 1mo

TeMe «/laBineHue TBEPABIX TEN, )KUAKOCTEU bu6moreka [IOK
58 <
1 Ta3oB» / Beepoccwuiickas mpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B TeXHUKE, OBITY U IIPUPOJIE.
59 Jla6opaTopHas aéoTa (Z/ICCHZH%BﬁHHC 0.5 Bubanorexa LIOK
p . p p ’ https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYaray
Pemenue 3agau 1o teme «Y cioBus bubnuotexa [JOK
60
PaBHOBECHS phIYara https://m.edsoo.ru/ff0a48a6
KoadumuenT none3Horo neicTBus
Mexanu3ma. JlaboparopHas padota
61 . 0.5
«3mepenue KII/ HaknoHHOM
IUIOCKOCTHY
62 Pemrenue 3amad mo reme "Pabora, bubnuotexa [JOK
MotHocTh, KITJ[" https://m.edsoo.ru/ff0ad4c48
Mexanunueckas sHeprus. Kunetuueckas u bubnmoreka [JOK
63
MOTEHIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs MEXaHUYECKON bu6nuoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEpUMEHTAILHOE OIPEEICHHUE
65 M3MEHEHHS KMHETHUECKON 1 1
MOTECHIMATHHON YHEPTHH MPU CKATHIBAHUN
TeJIa 110 HAKJIIOHHOM IIJTOCKOCTH"
66 KonTtponbHas paborta mo teme «Pabora u
MOIIIHOCTb. DHEPTruUsi»
67 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o bu6nuorexa [IOK
TeMe "MexaHnueckoe IBIDKeHHeE" https://m.edsoo.ru/ff0adee6
63 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

teme "Pabora. MomHocts. DHeprus"




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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8 KVIACC

KoanuecTBo yacoB Jlara DJIeKTPOHHbIE
Ne Tema ypoka Komrpoa,|  Tpakruuec| ovyey nupposeie
n/n Bceero HbIE KHe st oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcol
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETHYECKOW TEOPUU U UX ONBITHBIC 1 BH6J_mOTeKa HOK
I — https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpIOTO, KUJIKOTO U 1 bubmuotexa [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPOTO, KHJIKOTO
4 ¥ Ta3000pa3HOTO COCTOSIHHI BEIIECTBA HA |
OCHOBE MOJIO)KEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
5 Kpucrammaeckue u amopdHbIe Tena 1 buGmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KanWUISIPHOCTD. 1 bubmmorexa [IOK
IIoBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacuIMpeHne U CokaTue 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TeMIIepaTypbl CO |
CKOPOCTBIO TEIJIOBOT'O JIBM)KEHHS YACTHIL
9 BryTtpennsis sueprusi. CriocoObl 1 bubmmorexa [JOK
VM3MEHEHUS] BHYTPEHHEN YJHEPTUU https://m.edsoo.ru/ff0a5c60
10 Busl Temonepenayun 1 Bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 Vpoxk-koHdpepenius "TIpakTuueckoe 1 1 bubnuoreka [IOK




HCIOJIL30BaHUE TEILUIOBBIX CBOMCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocoepexkeHus"

https://m.edsoo.ru/ff0a65¢c0

12 KonnuectBo TemnoTsl. Y aenpHast bubmuoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6muotexa [IOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccnenoBanue
14 SIBJIeIfI/ISI TI;HJIO(I))GMGHB. npu CM§MHBaHHH bubnnorexa LIOK
o Ny P " https://m.edsoo.ru/ff0a6a98
XOJIOHOW U ropsiued BOAbI
Pacuer xonmyecTBa TEIUIOTHI,
15 HE0OXOIMMOTO JJIsl HarpeBaHus Tejia u
BBIJICJISIEMOr0 UM MPU OXJIAXKICHUU
JlaboparopHnas pabota "Onpenenenue bubmmorexa [JOK
16 (V) n
YIEJIBHOMN TENJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIvMBa. Y JejabHas TeriaoTa bu6muoteka [IOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpAECBAHNE
18 KPUCTAJUIMYECKUX IT)Ie[n VY nenpHas Temnora bubmorexa TTOK
P e https://m.edsoo.ru/ff0a71d2
IIaBJICHUS
19 JlaboparopHas pabota "Onpenenenue bubmmorexa [JOK
yAEJIbHOW TEIIOTHI TUIABJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHICHCAIHUS. bubmnoreka IIOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas teniora
1 napooOpa3oBaHUs U KOHJCHCAIUH. bubmnoreka IIOK
3aBUCUMOCTbH TEMIEPATypPbl KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro aBJICHHUS
2 Brnaxnocts Bo3ayxa. JJaboparopras bu6muotexa [IOK

pabora "OnpeaeneHne OTHOCUTEIbHOU

https://m.edsoo.ru/ff0a7628




BJIQXKHOCTH Bo3ayxa'

23

Pemenue 3aaq Ha onpeeeHue
BJIQKHOCTH BO3yXa

24

[TpuHIUnB! pabOTHI TETIIIOBBIX
neurateneit. [Taposas TypOuHna.
JlBUraTens BHyTPEHHEIO CTOPAHMs

25

KIII TermoBoro nBuratesns. TennoBsie
JIBUTATEJIM U 3alATA OKPY KaroIIenw
cpensl

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c¢7¢c

26

3aKOH COXpaHEHHUs U IIPEBPALICHUS
SHEPTHH B TEIUIOBBIX IpOIEccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMe "TemnoBrle sBaeHU. MI3MeHeHHE
arperaTHbIX COCTOSIHHI BellecTna'

butmmoreka [{OK
https://m.edsoo.ru/ff0a8312

28

KonTposnbhas padora mo teme "TemmoBbie
saBiaeHud. I3MeHeHue arperaTHbIX
COCTOSIHMI BemecTsa'

butmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus tein. /[Ba poaa
AIIEKTPUYECKUX 3aPsi0B

30

Ypok-uccienoBanue "OneKkTpusanus Tel
WHJIYKIIMEN U NIPU COMPUKOCHOBEHUH "

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
KynoHna

bubnmuorexa [JOK
https://m.edsoo.ru/ff0a87¢e4

32

Onexrpuueckoe nojie. HampspkeHHOCTD
anexkTpuyeckoro noss. [puHmmn
CYNEPHO3ULMH IIEKTPUUECKUX MOJIEH

bubnuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHue atoma

34

[IpoBOAHMKY U TUANEKTPUKH. 3aKOH

bubnuorexa [JOK




COXPAHCHUS SJICKTPUUCCKOI'O 3apaa

https://m.edsoo.ru/ff0a8ef6

Peuienue 3amad Ha NpUMEHEHUE CBOMCTB

bubnuorexa [JOK

35
DIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUH TOK, YCIOBHS €0
36 c ecIT)BOBaHI/Iﬂ I/ICTg‘IHI/IKI/I bubmorexa LIOK
yi ) https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOT0 TOKa
37 JlercTBHUS SIIEKTPUIECKOTO TOKa Bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIIEKTPUYECKOTO T10JIs1 HA IPOBOJAHUKH U 1
JIURTIEKTPUKU"
39 DNEeKTPUYECKUM TOK B MEeTaJlJIaxX, bubmmorexa [JOK
JKMIKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Henb U e€ COCTaBHbIE
YacTH
Cuna toka. JlabopaTopHas paborta
41 "Uzmepenue u er; JII/Ip OBaII{)I/Ie CHUJIBI 0.5 Bubmorexa HOK
ep Perymp ' https:/m.edsoo.ru/ff0asbd6
TOKa
DJeKTpruYecKoe HampsikeHue. BonbTmerp.
42 JTaGo Ie)lTo Hast a60IT)a "U3MepeHue u P 0.5 buGmuorexa LIOK
patopHas p ,P ' https://m.edsoo.ru/ff0a9¢14
peryiupoBaHUe HAMPSKEHUSI
43 CornpoTuBieHHE MPOBOJAHUKA. Y ACIBHOE bubmmorexa [JOK
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCHUMOCTh
44 3IEKTPUYECKOTO COMPOTUBIIECHUS 1 bubmmorexa [JOK
[IPOBOJHHUKA OT €T0 JUIMHBI, IO N https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEUYEHHS U MaTtepruaa”
45 3aBUCHUMOCTD CHJIbI TOKA OT HAIpPSKCHHUS. bubmmorexa [JOK

3akoH OMa i yyacTKa Lienu

https://m.edsoo.ru/ff0aad4a




JlaboparopHnas pabota "HccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO Yepe3 bu6muotexa [IOK
PE3UCTOP, OT COMPOTUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs: Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaJIEAbHOE
COCIMHECHMS TIPOBOTHUKOB
JlaGopaTtopnast pabota "IIpoBepka

48 MIPABUJIA CIIOKEHUSI HAITPSKEHUN TIPU bu6muoteka [IOK
MOCIIEI0BATEIIFHOM COCUHEHUHN JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaboparopHuas pabota "IIpoBepka
49 MpaBWIa JIs CHIIbl TOKA TP bubmmorexa LIOK
" https://m.edsoo.ru/ff0aadle
napaJyieIbHOM COEIMHEHUU PE3UCTOPOB
Peuienue 3a1au Ha mpyUMEHEHUE 3aKOHA

50 Oma 114 pa3iu4HoOro COeAMHEHUS bubmmorexa LIOK
HPOBOJHIKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bu6muotexa [IOK
toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpezenenue

52 paboThI ¥ MOIIIHOCTH AJIEKTPUIECKOTO BH6J_IHOTeKa HOK
ToKa" https://m.edsoo.ru/ff0ab3e0
DNIEeKTPUYECKHE T U MOTPEOUTEn

53 AIIEKTPUIECKON SHEPTUU B OBITY. Bubmorexa LIOK
KopoTkoe 3aMbiKaHHe https://m.edsoo.ru/ff0ab660

54 [TocTostTHHBIE MarHUTHI, KX
B3aMMO/ICHCTBUE

55 VYpok-uccnenosanue "N3yuenue nonei bu6muoteka [{IOK
MOCTOSIHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0

56 MaruutHoe noJjie. MaraHuTHO€E 1moJie bubmuoreka [JOK

3eMIIH U €ro 3HaUCHHE JJIA JKU3HU Ha

https://m.edsoo.ru/ff0acOba




3emiie

57

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPUUECKHE 3apsbl.
3apspKEeHHBIE Tela U MX B3aUMOJICHCTBUS.
[ToCTOSIHHBIN MEKTpUUYECKUIN TOK"

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

58

KonrtponsHast pabora o teme
"DnexkTpuuecKkue 3apsabl. 3apsIKCHHbIC
TeJla U UX B3auMoaeucTBus. IlocTosIHHBIN
anekTpudeckuid Tok" / Beepoccuiickas
npoBepoyHas paboTa

butmmoreka [{OK
https://m.edsoo.ru/ff0abea8

59

PesepBHrlit ypok. Paborta ¢ TekcTamu 1mo
teMe "I1oCTOSIHHBIN AIEKTPUIECKUNA TOK" /
Bcepoccuiickasi mpoBepodHas paboTa

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

60

OmneIT OpcTena. MaruuTHoe nose
UIEKTPUUECKOro Toka MarHuTHoe mnosne
KaTyIIKH C TOKOM

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

61

[IpuMmeHeHne AIMEKTPOMArHUTOB B
texHuke. JlabopaTopnast pabora
"N3yueHue neHCTBUS MArHUTHOTO TOJISI HA
MIPOBOJAHUK C TOKOM"

0.5

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

62

DNeKTPOABUTATEh IOCTOSIHHOTO TOKA.
Hcnonp3oBanue 21€KTpoABUTATENEHY B
TEXHUYECKUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBanue u u3ydeHne padoThl
ayieKTpoBUraTesns”

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apasest. 3akoH
3JIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio
Jlenua

64

Onekrporereparop. CrocoObl MOTydeHUS




IEKTPUYECKONY dHEPIrUH.
DNEKTPOCTAHIINHN Ha BO3OOHOBIISIEMBIX
MCTOYHHUKAX SHEPTUu

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

65 TeMe "DJIEeKTPpUUECKUE U MarHUTHBIE 1
ABJICHUS"
66 Kontponbhas pabota no teme 1 bubmmorexa [JOK
"DneKTpUYeCcKUe U MarHUTHBIE sABJIEHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o 1 bubmnoreka IIOK
teMme "Temnosele siBineHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1

Teme "MarautHele SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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9 KUIIACC

KoanuecTBo 4yacoB Jlata DJIEKTPOHHBIE
Ne Tema ypoka Kontpos| Tpaxtmae | ooy unpponpie
n/n Bcero HbIe CKHe st o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcol

1 Mexannueckoe qBUkeHnE. MaTepuanbHas 1
TOYKA

) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuoreka [JOK
MEXaHNYECKOTO ABVKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSMOJIMHEHOE JBUKEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0ad19a

HepaBHomepHoOe psIMOJIMHEITHOE

4 nBkeHue. CpeiHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsamonuHETHOE PaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IPSIMOJIMHENHOTO

6 paBHOYCKOpEeHHOTo JBIKeHus. [ padpuk 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHUsI Teia IPH PaBHOYCKOPEHHOM 1 1 E:ff;;;fg;gg};oa db18
JIBIDKEHUHN IO HAKJIOHHOM IIOCKOCTH" — -

8 Csob6oanoe nageHue Tea. Onbirel [anuies 1
PaBHOMEpHOE IBUXKEHUE TIO OKPYKHOCTH.

9 [Tepuon 1 yactora obpamienus. JlnneiHas 1 bubmmorexa LIOK
Y YIJIOBasi CKOPOCTH https://m.edsoo.ru/ff0ael76

10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1

11 IIepsbiit 3ak0oH HproToHa. BekTop cuibl 1 bubnuorexa [IOK




https://m.edsoo.ru/ff0aec612

12 Bropoii 3akoH HeroTona. bubnuorexa [IOK
PaBHOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius bu6nuoreka [IOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
but6mmoreka [IOK
15 Cuna ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemienue 3amau no reme «Cua
YIOPYTOCTH
JlaboparopHnas pabota «Onpenenenue bubnmoreka [JOK
17
JKECTKOCTH NPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmorexa [JOK
18 Cra Tpenms https://m.edsoo.ru/ff0af738
19 Pemienue 3amau no reme «Cuiia TpeHUs» Eubmiorexa OK
8 P https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenexnue bubnmoreka [JOK
KOX(UITMEHTA TPSHHSI CKOThKECHUS" https://m.edsoo.ru/ff0af8be
1 Pemenue 3agau no teme "3aK0oHBI bubnuoreka [JOK
Hprorona. Cuna ynpyroctu. Cuiia tpeaus” https://m.edsoo.ru/ff0afb8e
Cuna ec 3aKOH BCE oro
22 T;II/;J(I)TGTI;I;K;I ;212 eIIiHI; ](S:Bol\élc/)lpﬁoio bubmmorexa IIOK
' p A https://m.edsoo.ru/ff0af044
naICHUsI
VYpok-koupepenius "JIBmKeHue T
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTukn"
24 Pemenne 3amau no teme "Cuma TSKECTH U bubmuoreka [JOK

3aKOH BCEMHUPHOIO TAroreHus"

https://m.edsoo.ru/ff0af5f8




25 [lepBas kocMHueckas CKOPOCTb. bubnuoreka [IOK
HesecoMmocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTEepUAIIBHOUY TOUKHU.

26 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubnmoreka [JOK
TBEPAOTO TeJIA € 3aKPEIUIEHHONY OCBIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHt cuibl. LleHTp TsxkecTn
PaBHOBecHe MaTepuaibHOUY TOUKH.

27 AbcomotHo TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIIEHHONY OChIO
BpaieHusi. MomeHt cuibl. LleHTp TshxecTn

28 Pemenue 3agad mo reme "MOMEHT CHUJIBI. bubmuoreka [JOK
Ilentp TsKECTH" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOILHOI padoOTe MO

29 Telee "MexaHqucg(I))e ;[Bmi(egne Bubmiorexa [HOK

. " ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KourponsHas padoTa mo teme
30 "MeiI;.HI/I‘-IeCK(I))e NBIDKEHUE Bubmiorexa HOK
N " ' https://m.edsoo.ru/ff0b06ec
BzauMmozeiictBue Ten
Nmryiee Tema. UMmyiibe critel. 3aKoH
31 CcOX ZHGHHH UMII ana Yupyroe u Bubmiorexa HOK
P Y . Py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJCHCTBHE

37 Pemenne 3amayd mo teme "3akoH Bbu6mmorexa [JOK
COXpaHEHHUs uMmIyJnca' https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE
JIBDKEHUE B PUPOJIE U TEXHUKE"

but6mmoreka [IOK
34 Mexanndeckast pabora ¥ MOIIHOCTE
p m https://m.edsoo.ru/ff0b0al84
35 PaGoTa cuiibl TSHKECTH, CUITBI YIIPYTOCTH U bu6nuoreka [IOK

CHUJIBI TPCHU S

https://m.edsoo.ru/ff0b0db8




Jlaboparopnas pabota «Onpenenenue
paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM

36 .
JBIDKEHUHU TeJla TI0 TOPU30HTATBLHOMN
MIOBEPXHOCTHY
37 Casi3b dHEprun U padoTel. [loTeHIManbHas
SHEPTHs
33 Kunetnueckas sHeprus. Teopema o bubnmoreka [JOK
KMHETUYECKOW DHEPIUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUHU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bu6nuorexa LIOK
COXpaHEHUs DHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe qBUKEHUE U €T0 bubmuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
47 3aryxaromue Koyebanus. BeiHyXIeHHBIC bu6nuoreka [IOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil ¥ NPy>KUHHBIA MAsITHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 nep noja KOer6aHI/II71 OT JK€CTKOCTH bubmiorexa [JOK
pHO https://m.edsoo.ru/ff0b197a
NPYKUHBI U MacChI TPy3a»
45 [IpeBpaieHue sHePrun MPU MEXAHHIECKUX
KOJICOaHMSIX
JlaGopaTtopHas pabota «OmnpeneneHue
46 ‘-IaCTOI:’)FBI Hpne Ifozna KOJIGGaiI/III[‘;I Bubmorexa IIOK
p https://m.edsoo.ru/ff0blaec
MPY>KWUHHOTO MasITHHKA)
JlabGopaTtopHnas pabota «IIpoBepka
47 HesalecmEocmpne noja IE)OHGé)aHI/Iﬁ rpysa bubmmorexa IJOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MaCChI TPy3a»
48 Mexannueckue BoJIHbI. CBOMCTBA bubmuoreka [JOK

MCXaHUYCCKUX BOJIH. HpOI[OJIBHBIe u

https://m.edsoo.ru/ff0b21fe




MONCPCUYHbIC BOJIHBI

49

VYpok-koupepennus "MexaHUUIECKHEe
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

50

3ByK. PactipocTpaneHue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

but6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "3aK0oHbI cOXpaHeHUs. MexaHn4yeckue
KoJ1eOaHus ¥ BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbsHas pabota 1mo Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKue KoJIeOaHus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
9H€KTpOMaI‘HI/ITHBIe BOJIHBI

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBo¥iCTBa JIEKTPOMArHUTHBIX BOJH

58

VYpok-koudepennus "llkana
SJICKTPOMAIrHUTHBIX BOJIH. Hcnonbs3oBanue
AIEKTPOMArHUTHBIX BOJIH AJIs COTOBOM
cBs3u"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yueHne cBOICTB
HIIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOmIpHOTO Tenedona'

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3aay Ha onpeseneHre 9acTOThl U




JJIMHBI BHGKTpOMaFHI/ITHOﬁ BOJIHBI

DneKTpoOMarHuTHas MPUpoO/ia CBETA.

bu6mmoreka [IOK

61 CxopocTtb cBeta. BonHoBbIE cBOlCTBa
CBCTI; https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneiitHoe
62 pacrpocTpaHeHHe cBeTa. 3aTMEHUs bubmmorexa LIOK
Contna u JlyHi https://m.edsoo.ru/ff0b3658
3aKOH OTpa)k€HUs CBETa. 3epKaja.
63 Pemienue 3a1au Ha mpyUMEHEHUE 3aKOHA bubmmorexa IIOK
OTpAKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH NPETOMIICHUS bubnmoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
IlonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Bbu6mmorexa [JOK
65 Hcnonp30oBanue MOJIHOTO BHYTPEHHETO hitps://m.edsoo.ru/f0b3cSe
OTpaKCHHS B ONTHYECKUX CBETOBOIAX
JlaGoparopHas pabota "HccnenoBanue
66 3aBUCUMOCTH YTJIa MPEIOMIICHHUS
CBETOBOTI'O JIy4a OT YIJia MaJICHUS Ha
rpanuue "Bo3ayx-crexkno"
VYpok-koudpepennus "Vicronp3zoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHUSI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JInnzel. OnTHYeckas cujia JTUH3BI
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenune n300pakeHM B JIMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 box I(;)HOFE aCETOHHI/ISI " OII)'IT?/IHCCKOfI buGmorexa [JOK
sz o 6lezuomeﬁ P https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepenmus "OnTuiaeckue bubmuoteka [JOK




JIMH30BbIe IPUOOPHI"

https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [IOK

72 I'na3 kak onTuyeckas cucreMa. 3peHue hittps://m.edsoo.ru/fF0b4684
73 VYpok-koudepennus "JlepexTol 3peHusl.
Kaxk coxpanuts 3penue"
Pa3 0 .
JI0’KeHHe OeJIoro CBeTa B CIIEKTP BuGmorexa [IOK
74 Omneitel HetoToHa. Croxenue
https://m.edsoo.ru/ff0c0f4c
CHEeKTpaJIbHBIX I1BeTOB. /lucnepcus cera
Jlaboparopnas pabota "OnBITHI 1O
pa3IoKEHUIO OEIIOT0 CBETa B CIIEKTP U bu6nuoreka [JOK
75
BOCHIPHUATHIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 BETOBbIe (PuiIbTphl”
VYpoxk-npakTukym "BoHOBBIE CBOKCTBA
76 CBeTa: Iucrepcust, uHTephepeHIus 1
mudpaxiys’”
77 OmneiTel Pe3epdopaa u uranerapHas bu6nuoreka [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Mozens aroma bopa
79 Ncnyckanne v NOrjaonieHue CBETa aTOMOM. bu6nuoreka [IOK
KBantbl. JInHeHyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
R0 Ypoxk-npaktukym "HaOmnroneHre CrieKTpoB bubnmoreka [JOK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCT U €€ BUJIBI bubmorexa IJOK
o A https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnuoreka [JOK
MOJIENTb https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHBIC TpeBpanieHus. M3oTonsl bubmorexa IJOK
5 peBpalll ' https://m.edsoo.ru/ff0clal4
84 Pentenue 3amau mo treme: "PannoakTUBHEIE but6mmoreka [IOK




npeBpauieHus"” https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nonypacnana
VYpok-koH(pepeHuus "PagnoakTrBHbIE

86 1/1:51 quI/I;(Ib Bpl'I I/]I-[ ofe MHCI[I/IHI/IHG bubmmorexa LIOK

e PUPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE

]7 SnepHble peakiyu. 3aKOHbI COXPaHEHUS bu6nuoreka [JOK
3apsJIOBOTO U MACCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b bubnuoreka [IOK

88
MAacChl ¥ DHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau no teme "SAnepHsbie
peakuun"

90 Peakiuu cunTe3a v enaeHus saaep. bubnmoreka [JOK
Wcrounuku sHepruu CosHua U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koudepenus "SAnepHas sHEpPreTHUKA.

91 JlericTBUSA palOaKTUBHBIX M3JIYYEHUM Ha
JKUBBIE OpraHU3Mbl"

[ToaroToBKa K KOHTPOJIHHOM paboTE MO

90 TeMe "DIEeKTPOMarHuTHOE MOJIE. bubnmoreka [JOK
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBJICHUA"

KonTtponbsHas pabota 1mo Teme
93 "DNeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHeIe BoJaHbI. KBaHTOBBIE
sIBJICHUA"
[ToBTOpenue, o6o6menue. JlaboparopHsie bu6nuoreka [JOK

94 6 n L n h .
paboTel o Kypcy "B3anmoneiictere Ten ttps://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Penrenue

P - bubmuoreka [JOK

95 pacyeTHBIX U KaYE€CTBEHHBIX 3aJ1a4 110 TeME

"TemnoBble nmponecch”

https://m.edsoo.ru/ff0c2572




[ToBropenue, o6o0menue. Perenne

Bbu6mmorexa [JOK

1
96 E)aC‘-IeTHBIX u KaquTBeHHBIXv?‘a,Z[aLI 10 TEME hitps://m.cdsoo.ru/f0c2a22
KII/] TennoBBIX ABUTaTEICH
IToBTOpeune, o0o0menne. Pemenne
97 acquI;IHx I/I,KaquIfBeHHBIX 3a7a4 [10 TEME 1 Bubmzorexa LIOK
F.) " A https://m.edsoo.ru/ff0c2b30
KIIJI snextpoycTtaHOBOK
[ToBTOpenue, o0obmeHue. JlaboparopHeie bubnmoreka [JOK
98 " " 1 1
paboTsl 1o Kypcy "CBeTOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0600menne. Padbora ¢
99 TeK]ZTFaII:\)/I; Eo TEME %a};{mm COXTaHeHI/IH B 1 Bubmoreka LIOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTopenue, o6o0menue. Pabora ¢ 1 bu6nunorexa LIOK
Tekctamu 1o Teme "Koiebanusa u BoJHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHue. Pabora ¢ 1 Bbu6mmorexa [JOK
TekcTaMu 110 TeMe "CBeTOBEIE IBICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTaMmu 1o Teme "KBaHToBas U sigepHas 1
¢uzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN MPOI'PAMMOBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kona
npoBepst
e€Moro
pe3yJibTa
Ta

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOW MPOrPaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

pa3ianyaTh SBJICHUSA 110 ONMCAHUIO UX XapAKTEPHBIX CBOWCTB U HA|
OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (HU3UIEcKoe

SIBJICHUC

1.3

pacrno3HaBaTh NPOSIBICHHE W3YYCHHBIX (U3NYECKUX SIBJICHUH B
OKpY)XalollleM MHpEe, B TOM 4Hcle (u3ndeckue SBICHUS B
MpUPOJE, MpPU H3TOM NEPEBOJNUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYIIECTBEHHBIC CBOWCTBAa (TMPU3HAKH)

(bUBUYECKUX SIBICHUIN

1.4

OIMCBIBATh M3YUYCHHBIE CBOMICTBAa TEl U (PU3MUECKUE SIBJICHUS,
UCTIONB3Yysl (PM3NYECKHE BEIMYUHBI, MPU OINUCAHUU MPABUIHHO
TPAaKTOBaTh (U3UYECKUH CMBICI MCIOJIb3yEMbIX BEIMYUH, HX
0003HaYeHUs M EOUHMULBI (U3UUECKUX BEIUYMH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOLIME JAHHYIO (DU3MUYECKYIO BEIMUYUHY C
IPYTUMH  BEIMYMHAMHU,  CTPOUTh  TpapuKd  HM3YUYEHHBIX

3aBHUCHUMOCTEH (PU3NUECKUX BEIUUNH

1.5

XapakTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SIBICHUA U
MPOLIECChl, HCIOJIb3YSl M3YUYEHHBIE 3aKOHBI, MPH 3TOM [aBaTh
CIIOBECHYIO  (OPMYJUpPOBKY 3aKOHAa M  3alKChIBaTh  €ro

MAaTCMaTUYCCKOC BBIPAKCHUC

1.6

OOBSCHATh (U3UUYECKUE SIBIICHUS, TMPOIECCHl U CBOWMCTBA TEM, B

TOM HHUCJIIC n B KOHTCKCTC cmyaunﬁ IMPAKTHUKO-




OPHUCHTHUPOBAHHOT'O XapakTepa: BBIABJIISAITH MNPUIUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsACHEHUE U3 1 — 2 JOruueckux
maroB ¢ omopoil Ha 1 — 2 HW3yYEeHHBIX CBOMCTBA (U3MUCCKUX

SIBIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIE 3a1auu B 1 — 2 IeMCTBUSI, HCIOJIb3YSl 3aKOHBI
u (opMyIibl, CBSI3bIBAIONINE (PU3NYECKUE BEIMYMHBI: Ha OCHOBE
aHajM3a yCJIOBMS 3aJaud 3alUChIBaTh KpPATKOE YCIOBHE,
MOJICTaBJIATh (PU3MUYECKUE BETUYUHBI B (OPMYJIBI U MPOBOAUTH
paC‘IéTBI, HaXOAuThb CHPAaBOYHBIC JaHHBIC, HGO6XO,Z[I/IMI>I€ JJIA
pelieHus 3ajad, OLEHUBATh PEATHCTUYHOCTh MOJYyYEHHOU

(bu3UYECKOI BETUIMHBI

1.8

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOILIN
(bu3NYECKUX METO/OB, B OIMCAHUU KCCIEAOBAaHUS BBIIETIAThH
MpOBEPSIEMOE  NPENANOJOKEeHUe (TUMOTe3y), pa3iuyatb |
MHTEPIPETHPOBATH MOTYYCHHBIN pPe3yabTaT, HAXOAUThH OITUOKH B

XO0A¢ O1bITa, ACJaTh BBIBOABI I1O €TI0 pE3yJibTaTaM

1.9

MMPOBOAUTL OIIBITHI IIO HaGHIO,Z[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUM WU
(U3HMYECKUX CBOMCTB Teil: (HOPMYJIUPOBATH IPOBEPSIEMBIC
MPEIOJIOKEeHNs, COOUpaTh YCTAHOBKY W3 MPEIIONKEHHOTO
00OpyIOBaHUs, 3alUCHIBATh XOJ ONbITa W (opMyIUpOBaTH

BBIBObI

1.10

BBIIIOJHATE MIPAMBIC U3MCPCHUA C HMCIIOJIB30BAHUCM aHAJIOTOBBIX
1 1U(pOBBIX MPUOOPOB, 3aMKUCHIBATH TOKA3aHHUS TPHOOPOB C

y4€TOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHH

IPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (hU3NYECKOMH
BEJIMYMHBI OT JPYTOM C HCIOJb30BAaHUEM MPSAMBIX H3MEPECHHH,
y4yacTBOBaTh B  IUIAHUPOBAHMM Y4E€OHOTO  HCCJIEIOBAHUS,
coOMpaTb yCTAHOBKY M  BBINOJHATh M3MEPEHHA, CIEeays
NPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJIbTaThl MOJy4YEeHHON
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJE MPEI0KEHHBIX
Tabmuiy, u  rpadUKoB, JeNaTh BBIBOJBI 10  pe3yibTaTaM

HUcCCiIca10BaHUs

1.12

IMPOBOANUTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, CICOYyS




IPEUIOKEHHOW MHCTPYKLMU: TIpU  BBINOJIHEHUH W3MEPEHUN
co0upaTth HSKCHEPUMEHTAIBbHYI0 YCTAHOBKY M  BBIYHUCIATH

3HAYCHHE HCKOMOM BEITUYNHEI

1.13

coOmoaTh TMpaBWiia TEXHUKH O€30MacHOCTH Mpu paboTe cC

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

YKa3blBaTh MPHUHIMIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MPUHLMUIIBI JACHCTBUS H3YyYECHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOUCTB C MOMOIIBIO UX ONMHCAHUS,
UCIONB3YSl 3HAHMSI O CBOWCTBAaX (DU3MUECKUX SBIECHUN U

Heo0X0ouMbIe (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTE TPHUMEPHl (HAXOAUTH HH(POPMAIMIO O TNpUMepax)
NPaKTUYECKOTO  WCTOJNb30BaHUS  (DU3MYECKHX  3HAHUH B
MOBCEHEBHON KM3HM s oOecrieuyeHHss O€30IacHOCTH TP
oOpamieHUH C TpuOOpaMu W TEXHHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbS U COOJIIONEHUS HOPM HKOJIOTHYECKOTO

MOBE/ICHUS B OKPY’KAIOUIEH cpenie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB HHPOpMaIu B cetu HTepHer
B COOTBETCTBUU C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEOIINXCS 3HAHUHM U IIyTEM CPaBHEHUS PA3IIMYHBIX HICTOYHUKOB
BBIJICNIATh HMH(OpMAIUio, KOTOpas SBJSETCS NPOTUBOPEUUBOM

WJI MOKET OBITh HEIOCTOBEPHOM

1.17

UCNONb30BaTh ~ NPU  BBINOJIHEHUM  Y4eOHBIX  3aJaHuil
HAYYHONOIYJISIPHYIO JINTEpaTypy (PM3NYECKOrO COep KaHus,
CIPaBOYHBIE MaTEpHalbl, pecypchl ceth IHTepHeT, BnaneTh
npuéMaMi  KOHCIIEKTUPOBaHHMS  TEKCTa,  IpeoOpa3oBaHUs

nH(pOpMaIy U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.18

co3aBaTb COOCTBEHHbIE KpaTKHE€ IUCbMEHHBIE U  YCTHBIE
cooOmieHnss Ha oOcHOBe 2 — 3 HCTOYHHMKOB HMH(pOpMALUU
(Gu3M4ecKoro cojep:KaHusi, B TOM 4Hucle IyOIMYHO JenaTh
KpaTkhe CcOOOIIeHHsI O pe3yibTaTaXx IMPOEKTOB HIN Y4eOHBIX
UCCJICIOBAHNUM, TP TOM I'PaMOTHO MCIIOJIb30BaTh W3YYCHHBIN
NOHATUMHBIN  ammapar  Kypca  (HU3UKH,  CONPOBOXKIATh

BBICTYIUJICHHE ITpe3eHTalIlel




1.19

OpY  BBIIOJHEHUHM YYEOHBIX MPOEKTOB W  HCCIEIOBAaHUM
pacmpeienaTh OOSI3aHHOCTH B TPYyNNe B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTHb 3a BBIIIOJIHCHHUCM IIJIaHA
JNEWCTBUI, aJcKBaTHO OIICHWBATh COOCTBEHHBIA BKJIaJ B
ACATCIIBHOCTD I‘pyHHBI, BI:ICTpaI/IBaTI: KOMMYHI/IKaTI/IBHoe

B3aUMOJICYICTBUE, YUYUTHIBASI MHEHUE OKPYKAOIINX

8 KUIACC

Kon
npoBepst
e€Moro
pe3yJbT
ara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOTI'0 00111€r0
o0pa3zoBaHust

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

paznuyaTh SIBJCHUS N0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOe

SIBJICHUC

1.3

pacrio3HaBaThb IMPOSABJICHUC H3YUYCHHBIX (1)I/I3I/ILIGCKI/IX SIBJICHUU B
OKpY)KaloIlleM MHpe, B TOM 4HCIe (U3NYECKHUE SIBICHUS B
Ipupoae, IpH ITOM IIEPEBOAUTHL IIPAKTUYECKYIO 3amady B
y4eOHYI0, BBIICTATH CYIIECTBCHHBIE CBOMCTBA  (IIPU3HAKH)

(bU3HYECKUX SIBICHUN

1.4

OIKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (PU3MUECKHE SIBICHUSI,
UCHONB3Ysl (U3NYECKUE BEIWYUHBI, NMPU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PU3MYECKHA CMBICT HCIONB3yEMbIX  BEITUYHH,
0003HAUYEeHHUA W EAMHMULBI (PU3NYECKUX BEIUYHMH, HAXOAUThH
(GopMyIIbI, CBSI3BIBAIONIUE JAaHHYIO (U3HUECKYI0 BEIUYUHY C
OpPYTUMU  BEIMYMHAMH,  CTPOUTh  TpaQUKd  H3yYEHHBIX

3aBUCUMOCTEH (PrU3NYECKUX BETUYUH

1.5

XapakTepu3oBaTh CBOMCTBa Tel, (uU3MUecKue SBICHHUS U
MPOLIECChl, MCIOJb3YysS HW3YUYEHHBIE 3aKOHBI, NMPH STOM [aBaTh
CIIOBECHYI0  (OpMYJNHMpPOBKY 3aKOHAa M  3alUCHIBATh  €ro

MaTEMAaTUYCCKOC BBIPAXKCHUC




1.6

OOBSCHATH (PU3NYECKUE MPOLIECChl M CBOMCTBA TEN, B TOM YUCIIE U
B KOHTEKCTE CHUTYyallMil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh NPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE
3 1 — 2 jgoruyeckux maroB ¢ MOMOMIbI0 1 — 2 H3y4YEeHHBIX
CBOWCTBa (pu3MyecKuX SBJICHUH, (U3NYECKHX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pelarh pacu€THbIC 3a7]a4u B 2 — 3 IEMCTBUS, UCTIOIB3YSI 3aKOHBI
(dbopMyIibl, CBsA3BIBAaOIIME (U3NYECKUE BEIUYUHBL: HA OCHOBE
aHaJIM3a YCJIOBHUA 3aa4U 3allMCbIBATh KPATKOC YCJIOBUC, BBIABJIIATH
HCAOCTATOK AAHHBIX JIA PCHICHUA 3a4advu, BBIGI/IpaTI: 3aKOHBI H
(bopMmyIbl, HEOOXOIUMBIE JUIs €€ pelIeHHsI, IPOBOAUTH Pacu&Thl U
CpPaBHMBATh TMOJIyYEeHHOE 3HAaYeHHE (PU3UUYECKONW BEITUYMUHBI C

HU3BECCTHBIMHU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IPU MOMOLIH
(GU3NYEeCKUX METOJIOB, MHCIOJb3ysl ONUCAHUE HCCIEeIOBaHMUS,
BBIJICIIATh IIPOBEPSIEMOE IIPEAIIOIIOKEHHUE, OLICHUBATh
[IPaBUIBHOCTh TOPAAKA IIPOBEACHUSA MCCIIEIOBaHUA, J€NaTh

BBIBObI

1.9

MMpOBOAUTL ONBITHI I10 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WIIN
(U3HYEeCKUX CBOMCTB Tel: (OPMYJIUPOBATh IPOBEpPSEMbIC
MPEIOJIOKECHNS, COOUpPAaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO

000pyI0BaHUs, OMUCKHIBATH XOJI ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJHATL NPAMBIC U3MCPCHUSA C HCIOJIB30BAHUCM aHAJIOT'OBBIX
npubOpoB M JATYMKOB (U3UYECKUX BEIMYMH, CpPaBHHUBAThH
pe3yiabTaThl HM3MEpPEeHUH ¢ Y4€TOM 3aJlaHHOW  aOCONFOTHOM

MOIPEIIHOCTH

NPOBOJIUTh HCCIICOBAaHUE 3aBHCUMOCTH OAHON (u3nueckon
BEJIMYMHBI OT APYTrOMl C MCIIOJNB30BAHMEM MPSMBIX W3MEPCHMM:
IUIAHUPOBATh MCCIIEOBAaHKUE, COOMpATh YCTAaHOBKY M BBINIOJHSTH
U3MEpPEHUus, CleAys MpeyIoKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl TMOJYYEHHOW 3aBHCHUMOCTH B BHUJAE TaOmUI U

rpaduKoB, AeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIEIOBAHUS

1.12

IMPOBOAUTE KOCBCHHBIC HU3MCPCHUA (bI/ISI/I‘IeCKI/IX BCJIIMYHH:




IUTAHUPOBATh ~ M3MEPEHHUs, COOUpATh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAys MNPEMJIOKEHHONM WHCTPYKUUHU, W BBIYHUCIATH

3HAYCHHEC BCIINYMHBI

1.13

coOmoaTh MpaBUia TEXHUKHM O€30macHOCTH Tpu pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTh MPHUHIIUIBI JICHCTBHUS WU3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa WX OINMCAHMS, UCHOJb3YS
3HaHUSA O CBOMCTBaxX (U3MUECKHUX SIBICHUH M HEOOXOAMMBIE

(dbu3HIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IIPOCTBIE TEXHUYECKUE YCTpPOHCTBA U
U3MEpPUTENIbHBIE TPHOOPHI IO CXeMaM U CXEMaTHYHBIM PHCYHKaM,
COCTaBIIAITh CXEMBI JJIEKTPHYECKUX LENEH ¢ IMOCIE0BATEIbHBIM 1
MapaJuleJIbHbIM COCAUHEHUEM DJIEMEHTOB, pasiinyasi YCJIOBHBIC

0003HaYEHHS PIICMEHTOB OJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHI (HAXOAUTh HWHPOPMALMIO O MpPUMEPAX)
HpaKTI/I‘-IeCKOI‘O HUCITIOJIB30BAHUA (bI/I?)I/I‘-IeCKI/IX 3HaHHﬁ B
MMOBCETHEBHOW JKM3HH JUIg oOecrieueHus Oe30MmacHOCTH TIpH
oOpaimieHuu ¢ TnpudopaMu W TEXHUYECKUMHU YCTPOHCTBaMH,
COXPAHEHHUs 3JIOPOBbS M COOJIOJACHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPY’KaIOLIEN cpee

1.17

OCYIIECTBIISAITh MOMCK MH(pOpMAMU (PU3UIECKOTO COJEpKaHHS B
cetu HMHTepHeT, Ha OCHOBE HUMEIOIIMXCS 3HAHUUM U NYTEM
CpaBHEHHSA JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJICINISATh
uH(pOpMANNIO, KOTOpas SBISETCS NMPOTHBOPEYMBON MIM MOXKET

OBITh HEJIOCTOBEPHOM

1.18

UCIOJBb30BaTh TPH BBINOJHEHUM YYEOHBIX 3aJaHUN HAay4HO-
HOIYJISIPHY IO JIUTEpPATypy du3n4eckoro CoJepKaHus,
CIPABOYHBIE MaTepHallbl, pecypchl ceTu IIHTepHeT; BiaxeTh
npuéMaMM  KOHCHEKTHpPOBAHUSA  TEKCTa,  NpeoOpa3oBaHUs

nH(pOpMAIIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B JPYTYIO

1.19

CO31aBaTh COGCTBGHHBIG IIMCBbMCHHBIC n KpaTKI/IG YCTHBIG
coobmieHus, 00001ast HHGHOPMAITUIO U3 HECKOJIBKHX HUCTOYHUKOB

(U3UUECKOro CoNepKaHus, B TOM YUCIIE MyOJIMYHO MPEACTaBIATh




pe3yJIbTaThl MPOEKTHOM WIIA MCCIEA0BATEIILCKOM AESATEIbHOCTH,
Mpyd 3TOM TPaMOTHO HCHOJIb30BATh H3YyYEHHBIM MOHSITUHHBIN
anmapaT  Kypca  (U3MKH, CONPOBOXKJIATh  BBICTYILJICHHE

Npe3eHTanuen

IpU  BBHIMOJIHEHUU YYEOHBIX TPOEKTOB U  HCCIEIOBaHUI
(bu3NYECKUX TPOILIECCOB paclpeneisTh 005 3aHHOCTU B TpPyIIE B

COOTBCTCTBHMM C IIOCTaBJICHHBIMH  3aJadaMu, CICIUTh 34

1.20 BBINIOJTHEHHUEM IJIaHa JIEUCTBUNA U KOPPEKTUPOBATH €T0, aJIEKBATHO
OLICHWBAaTh COOCTBEHHBI BKJIaJ B JCATCILHOCTh TPYIIIHI,
BBICTpauBaTh KOMMYHUKATHUBHOE B3aUMOJEWUCTBUE, TMPOSBIL
TOTOBHOCTH pa3peniaTh KOHPIUKTHI
9 KIIACC
Kon
nposepse IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOM
MOr0 00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111€r0
pe3yJbTa o0pa3zoBaHust
Ta
1.1 WCIIOJIb30BaTh U3YUYEHHBIE TOHATHS
pasnuyaTh SBJICHUS IO ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
1.2 OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JaHHOEe (hu3mueckoe
SBJICHUE
pacrno3HaBaTh MPOSBICHHE HM3YYCHHBIX (PU3NYCCKUX SIBICHUN B
OKpyXarolleM MHpe, B TOM 4Hcie (U3NYECKUue SBICHUS B
1.3 IPUPOAE, IIPU OTOM IMEPEBOJUTH IPAKTUYECKYIO 3ahady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH)
bu3nYeCKUX SIBICHUN
ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TNl U (PU3UYECKHE SBIICHUS,
UCTIONB3Ysl (PU3NYECKUE BEIWYHMHBI, NMPU OMUCAHUH IMPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCHOJIb3YEMBbIX BEJIUYMH,
14 0003HAYCHUS W EAUHHIBI (U3MUECKUX BEIUYUH, HAXOIUTh

(GopMyIbl, CBSI3BIBAIOIIUE AAHHYIO (U3NYECKYH BEIMUYUHY C
JPYTUMH  BEIMYMHAMH,  CTPOUTH  TIpadUKH  HM3YHYEHHBIX

3aBHUCUMOCTEH (PU3NYECKIX BETUUYUH




1.5

XapaKTepu30BaTh CBOMCTBa Tel, (HU3UYECKHE SBICHUS U
IIPOLIECCHI, HMCMOJb3Yysl HM3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTh
CIIOBECHYIO  (DOpMYIHpPOBKY 3aKOHa ¥  3allUCBIBaTh  €ro

MAaTEMATUYCCKOC BBIPAXKCHUC

1.6

OOBSACHITH (PU3HUECKHUE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMii MPaKTHUKO-OPHUEHTHUPOBAHHOTO
XapakTepa: BbISBIATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00bsAcHeHHe U3 2 — 3 JOTMYECKHX IIaroB C IOMOLIBI0 2 — 3
W3YYCHHBIX CBOMCTBA (PU3MUECKHX SBIICHUH, (PU3NUECKUX 3aKOHA

HJIW 3aKOHOMCPHOCTHU

1.7

pemaTh pacuéTHble 3a7a4n (OMUPAIOIINECs HA CUCTeMY M3 2 — 3
YpaBHEHMIA), HUCIONB3Yysl 3aKOHBI M (HOPMYJBI, CBS3bIBAIOIINE
¢dusnyeckue BENWYMHBI: Ha OCHOBE aHalM3a YCJOBHS 3a/lauu
3alMUCBIBATL KPATKOC YCJIOBUC, BBIABJIIATH HCAOCTAIOMIHNC WA
M30BITOYHBIE  JTaHHBIE, BBIOMpaTh 3aKOHBI ©  (HOPMYIJIHI,
HGOGXOI[I/IMBIG IJI1 peUICHUs, MPOBOJUTH pvaéTBI 1 OLCHHUBATH

PEATUCTUYHOCTh OTYYEHHOT0 3HaYEHUS GPU3NYECKON BETUUHHbI

1.8

pacro3HaBaTh MpoOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIN
¢U3MYeCKuX METOZOB, HCIOJIb3YySl OINMCAHUE HCCIIEAOBAHUS,
BBIJIE/IATh IIpOBEpSIEMOE IIPEIIOI0KEHHE, OLICHUBATh
IIPABWJILHOCTb MOpSJKA IIPOBEICHMS MCCIECNOBaHUs, Jenarh

BBIBO/IbI, UHTEPIPETUPOBATH PE3YIIbTAThl HAOIIOICHUI 1 OIBITOB

1.9

NPOBOJUTH OIBITHI MO0 HAOIIOACHUIO (U3UUECKUX SBICHUN HIIU
(HU3NUECKUX CBOWCTB TEJI: CAMOCTOSITEIIbHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HAOOpa 0O0OPYAOBAHMS, OMKUCHIBATH XOJ| OMBITA]

U €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH NPU HEOOXOJUMOCTH CEpHUI0 MNPSMBIX H3MEPEHUi,
ONpeZessisl  CpeaHee  3HAUCHHE  W3MEpSACMOl  BEJTHMYHHBI
(okycHOe paccTosiHEE COOMparoIIel JUH3bI), O0OOCHOBBLIBATH

BBIOOP crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa)

HPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (DPM3UUECKUX BEJTUUUH C
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPECHUM: IJIAHUPOBATH

UCCJIEIOBAHHE,  CAMOCTOATEIbHO  cOOMpaTh  yCTAaHOBKY,




dbukcupoBaTh pe3yNbTaThI MOJTy4YeHHOM 3aBUCUMOCTH
bu3NYeCKUX BEIWYMH B BHAEC Tabmuuu rpaduKoB, elaTh

BBIBOJBI 11O pE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3NYCCKUX BEIHYHUH:
IUIAHUPOBAaTh ~ M3MEPEHMs, COOMpaTh  OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIMOJHATh H3MEPEHHUs, CIenys NpeIoKEeHHON
UHCTPYKIUUH, BBIUUCIISATh 3HAUEHUE BEIMYMHBI U aHAIU3UPOBATH
MOJlyYEHHBbIE pPe3yJbTaThl C YYETOM 3aJaHHOM MOrPEUIHOCTH

U3MEPEHUU

1.13

coOmo1aTh TpaBWJIa TEXHUKU OE30MAaCHOCTH TMpU padoTe ¢

nabopaTopHBIM 000PYI0BaHUEM

1.14

pa3nuYaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (PU3UYECKUX
MOJIeIeii: MaTepualibHas TOYKa, a0CONIOTHO TBEPIOE TeO,
TOYCUYHBI WCTOYHHMK CBETA, JIyd, TOHKAasl JIMH3A, IUTAHETapHas

MOZCIIb aTOMA, HYKJIOHHass MOACJIb aTOMHOTO sJ1pa

1.15

XapaKTepU30BaTh MPHUHIIMITEI JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX ONUCAHUS, UCHOJb3Ys
3HAaHHUS O CBOWCTBaX (M3MUYECKUX SIBICHUH U HEOOXOIUMBIC

bu3ndecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIC PHUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX  IPOLECCOB  MPU  pEUleHHH  y4eOHO-
NPAaKTUYECKUX 3aJa4, ONTHYECKHE CXEMBbl [UIsl TOCTPOEHUS

M300paKEHHI B TNIOCKOM 3€pKaJie U COOMPAFOIICH JIMH3E

1.17

MPUBOANTH TMPUMEPHI (HAXOAUTh HH(POPMAIMIO O TMPUMEpax)
MMPAKTUYCCKOI'0 HUCIIOJIB30BAaHU (bI/I?)I/I‘-IeCKI/IX 3HAHUUI B
MOBCEHEBHON JKM3HHM I oOecrieueHuss Oe30MacHOCTH TIpH
oOpaieHuu ¢ TpudOOpaMu U TEXHHUYECKUMH YCTPOHCTBaMHU,
COXpaHEHHS 3JIOPOBbSI M COONIONECHHUS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOUIEN Cpeae

1.18

OCYHIECTBIISATh MOUCK MH(pOpMannu (PU3HMUECKOTO COAEPIKAHUS B
cetu MHTepHET, camMoCTOATETHbHO (OPMYIUPYS TMOHMCKOBBIN

3arpoc, HaXOJUThb myTHn OIIPCACIICHUA AOCTOBCPHOCTH




MOJyYeHHOW WH(POpPMAIMU HAa OCHOBE HUMEIONIMXCS 3HAHUH U

JOITIOJIHUTEIIBHBIX HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TPH BBHIMOJHEHUM Y4YeOHBIX 3aJaHUi Hay4dHO-
HOITYJISIPHY IO JIUTEpaTypy ¢bu3nueckoro CoJeprKaHus,
CIIpaBOYHBIE MaTrepuaibl, pecypcbl cetu MHTepHer; Bianersb
npuéMamMM  KOHCIIEKTUPOBaHMsS  TEKCTa,  MpeoOpa3oBaHMs

uH(GOpPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE MH(OpMalMM U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO
COJIepKaHusl, MyOJIMYHO TPEICTABIATh PE3YNbTAaThl MPOSKTHOMN
WIN HWCCIEAO0BATENIbCKOM JEATENBbHOCTH, NPH 3TOM TIPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM IOHATUMHBIN amnmapar H3y4aeMoro
paznena QU3UKUA U COMPOBOXKAATH BHICTYIIJICHHE MIPEe3eHTalnel ¢

yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

OpU  BBIMOJTHEHUH YYEOHBIX TPOEKTOB U  HCCIEIOBaHUMN
¢u3nYecKuX MpOILECCOB paclpeaesTh 00I3aHHOCTH B TPYIIE B
COOTBCTCTBHMHM C IIOCTAaBJICHHBIMHM 3aJadyaMud, CJICAUTH 3a
BBIIIOJTHEHHEM IUIaHa JEWCTBUHM M KOPPEKTHUPOBATh  €ro,
aACKBATHO OLICHUBATb COGCTBGHHBIﬁ BKJIad B OCATCIBHOCTH
Ipynnbl, BbICTpauBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBUE,

HPOSIBJISAS TOTOBHOCTD Pa3peiiaTh KOH(IMKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pasnae
Ja

Kon
3JIeMEeHTA

IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS

OU3NKA U

EE POJIb B TIO3HAHUU OKPYKAIOIIEI'O MHUPA

1.1

®usuka — Hayka O Ipupozec. SIBiaeHus NIpUpPOBI.
Ou3n4ecKue SBJICHUSA: MEXAHHYECKUE, TEILIOBBIE,

SJICKTPUYICCKUEC, MAITHUTHBIC, CBETOBBIC, 3BYKOBBLIC

1.2

Ousnueckue BeIMUUHBL. 3MepeHune (U3NUYECKUX
BenuuuH. Dusnueckue mpudbopsl. I[lorpemmHocts

u3MepeHnii. MexxayHapoaHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHay4YHBII METO/I MO3HAHUS:
HaOJIFOZICHUE, TIOCTAHOBKAa HAy4YHOTO BOIPOCA,
BBIJIBOKEHUE THUIOTE3, DKCIIEPUMEHT IO MPOBEPKE

THUIOTE3, 00BICHEHHE HAOIIOTaeMOr0 IBJICHUS

1.4

Onucanne (OU3NYECKUX SABJICHUH C  TOMOIIBIO

MoJee

1.5

[IpakTruyeckue paboOTHI:

H#HH#Par###l13MepeHne pacCTOSTHUM.

###Par### I3mepenne  00bEMa  KUAKOCTH U
TBEPOTO TeNa.

#H#Par##H#OnpeneneHne pa3MepoB MajbIX TEI.
H##H#Par#H#H#l13Mepenne TeMreparypsl IpU MTOMOIIU

JKUJKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###Crpoenue BEIECTBA: aTOMBl U
MOJIEKYJIbl, UX pa3Mepbl. OIbITHI, 10Ka3bIBAIOLINE

JUCKPETHOC CTPOCHUEC BCIICCTBA

2.2

##HPar#HH ] prokeane  dactun BemiecTtBa. CBS3b




CKOPOCTH JIBWXKEHHMSI YacTHL] C TEMIEpaTypoH.

bpoyHoBckoe nBkenue, muddys3us

B3aHMOHGﬁCTBH€ JacCTulLl BCUICCTBA: MPUTAKCHNUC U

23
OTTaJKUBaHUE
###Par### ArperaTHple  COCTOSIHMSI ~ BEIIECTBA:
CTPOCHHE  Ta30B, KHUAKOCTEM U  TBEPIBIX
Y (KpUCTATMYECKUX) Teld. B3auMocBs3bp  Mexay
‘ CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSHMSIX M UX  aTOMHO-MOJIEKYJISIPHBIM
CTpOCHHEM
2.5 OCOOEHHOCTHU arperaTHbIX COCTOSIHUI BOZBI
[IpakTrueckue pabOTHI:
#H#Par##H#O1ieHka AuaMeTpa atToMa METOJ0M PSI0B
(c ucnonszoBanueM ¢ororpaduit).
2.6 #H#HHPar#H##ONBITEL 0  HAOMIOACHHUIO TEIUIOBOTO

paciupeHus ra3oB.
#H##Par###OnbBITEI IO OOHAPYKEHUIO TEUCTBUS CHUIT

MOJICKYJISIPDHOTO IPUTAXKCHUA

JIBIDKEHUE U B3AVMOJIEVICTBYE TEJI

Mexanuueckoe  aBHKeHUE.  PaBHOMepHOEe U

3.1
HEpaBHOMEPHOE JIBUKEHUE
##HPar#H##Cropoctb.  CpenHsis  CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM  JBWKEHMHM. Pacuér mnytum wu
BpPEMEHU JIBUKCHUS
SBnenue MHEPIHH. 3aKoH MHEPLINH.
13 B3auMopeiicTBue Tel Kak NpPUYMHA HW3MEHEHUs
CKOpPOCTH JBWXKEHMS Teil. Macca kak Mepa
MHEPTHOCTH Tella
###Par#H##InoTHoCTh BemecTBa. CBsA3b IUNIOTHOCTH
3.4 C KOJMYECTBOM MOJIEKYJ B eauHUIEe 00bEMa)
BEILIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeEll




3.6

Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢

MTOMOIIBIO TMHAMOMETpPA

3.7

#HHHPar###sIBneHne TATOTEHUS U CHJIA TSDKECTH.
Cuna TspKecTH Ha JApyrux IulaHerax. Bec Ttena.

HesecomocTh

3.8

Cuna Ttpenus. TpeHHE CKOJIBXKEHHS W TpPEHHUE

nokosl. TpeHne B IpUpoJie U TEXHUKE

3.9

#H#Par##H#(CnoxkeHue  CWi, HalpaBJICHHBIX IO

OJIHOM mpsiMOii. PaBHOAEHCTBYIOIIAST CHJT

3.10

[IpakTruyeckue paboOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOIO JIBUYKEHUS
(mapuka B IKUAKOCTH, MOJETH AIICKTPUIECKOTO
aBTOMOOWIIA W Tak nanee). OnpeneneHue cpemHen
CKOPOCTH CKOJBXCHHS Opycka WM IIapuKa Ii0
HAKJIOHHOM IIoCKOoCcTH. OnpenesneHne IMI0THOCTU
TBEpHoro Tterna. ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTshKeHUs (Iedopmarun) npy>KuHbI
oT MPUII0)KEHHOU CHJIBI. OnbITHI,
JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI TpPEHUS
CKOJIbKEHUST OT Beca Telna U Xapakrepa

COITPHUKACAOIIXCS TIOBEPXHOCTEH

3.11

Ousznueckre SABICHUST B TPUPONE:  MPUMEPHI
ABWKCHUA C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOU U
HEXUBOM MpUPOJIE, HCWUCTBHE CHJIbI TpPEHHS B

IIPUPOJIE U TEXHUKE

3.12

Texuuueckue YCTpOMCTBA: JUHAMOMETD,

INOJUIMITHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KMJIKOCTEI 1 TA30B

4.1

Hasnenue tBEpaoro tena. CnocoObl yMEHBIICHHUS U

YBCIUYCHUA OaBJICHUA

4.2

JlaBaenne rasza. 3aBUCHMOCTb MJaBJICHUS Ta3za OT

00bEMa, TeMIepaTypbl




4.3

[lepenaua JaBJICHUS TBEPABIMU TEJIaMH,
JKUOKOCTSIMHA W rasaMu. 3akoH  Ilackais.

ITHeBMaTHUeCKHe MalIMHBI

44

3aBI/ICI/IMOCTB OaBJICHUS XHUIAKOCTU OT I‘JIy6I/IHBI.
['mppocraruueckuit  mapamokc. CooOrmraronuecs

COCYHEI. FI/II[paBJ'II/ILICCKI/IC MEXaHU3MBbI

4.5

Atmocdepa 3emnnm u aTMocdepHOE JIaBJICHUE.
[Ipyu4uHBl CyIIECTBOBAHUS BO3AYIIHON O0O0JOYKH
3emuu. Onbir  Toppuuesmm. 3aBHUCUMOCTh
aTMoc(epHOro AaBlIeHUSI OT BBICOTHI HaJ YPOBHEM

Mopst

4.6

N3mepenue armocdeprHoro naeneHus. [Ipubopsr

JUISL U3MEpEHusi aTMOC(hepHOTro TaBIeHHUS

4.7

JleficTBHE KUIKOCTH U ra3a Ha IOIpyKEHHOE B HUX
Teno. BriTankuBaromas (apXxuMenoBa) cuiia. 3aKoH

Apxumena

4.8

[LnaBanue ten. Bo3ayxoraBanue

4.9

[IpakTuueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
00BEMa MOTPYKEHHOW B JKUAKOCTH YacTU Tena.
Onpenenenue BBITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTD.
IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI,
JICUCTBYIOLLECH Ha TEJIO B KUJIKOCTH, OT MACChl TEJa.
OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOUIEH CHJIbI, JCUCTBYIOIIEH HA TEIO B
KUIKOCTH, OT 00BEMa MOTPY>KEHHOH B JKHJIKOCTH
YaCTH Tela U OT IUIOTHOCTH  >KHJKOCTH.
KoHncTpynpoBanue apeoMerpa WIN
KOHCTPYUPOBAHUE JIOAKHM U ONpeAciicHuEe €€

TPy30MOABEMHOCTH

4.10

dusnueckue SIBICHUA B mpupoac: BJIMSIHUC

atMoc(epHOro NaBlIeHUS Ha JKMBOW OpTraHH3M,




TUTAaBaHUE PHIO

4.11

Texnuueckue ycTpoiicTBa: cooOmraromuecs
COCY/BbI, YCTPOMCTBO BOJIOIIPOBO/IA,
THAPABINYECKUIl Ipecc, MaHOMeTp, Oapomerp,

BBICOTOMED, IIOPUTHEBOH HACOC, ApEOMET]

PABOTA, MOIITHOCTbB, SHEPT' A

5.1 Mexanuveckas padborta
5.2 Mexanudeckast MOITHOCTb
53 [IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [Ipumenenure mpaBuiia paBHOBECHUS pblyara K OJIOKy
«3onoToe mpaBwiIoy MexaHUKH. KoadduuneHt
5.5 IIOJIE3HOIO  JedcTBUs  MexaHu3moB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
56 [loTeHunanpHas SHEPrUM Teja, MOJHATOrO HaJ
' 3emnéit
5.7 Kunernueckas sHeprus
53 [losnHas MexaHuueckasi 3HEpPIrUs. 3aKOH U3MEHEHUS
' U COXPAHEHUs] MEXaHUYECKON SHEPTruu
[IpakTrueckue paboTHI:
#HH#HPar###Onpenenenue paboThl CHIBI TPEHUS TPU
PaBHOMEPHOM JIBUXKEHUU TeJla 10 FOPU30HTAIBHON
59 nosepxHoctu. McecnenoBaHue yCciloBUM paBHOBECHUS
peryara. M3mepenne KII/] HaKJIOHHOW TJIOCKOCTH.
N3ydyeHnne 3akoHa COXpaHEHUS MEXaHMUYECKOMN
SHEpPIrun
510 dusnueckue SBJICHUSA B IPUPOJAE: pblUaru B Teje

YCIO0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblYar, MOJABHXKHBIA H
HEMOJABWKHBIA  OJIOKM, HAKJIOHHAas IUIOCKOCTb,

IMPOCTHIC MCXAHU3MBI B 6BITy




8 KUIACC

Kon

pasnae
Ja

Kon
3JIEMEHTA

IIpoBepsiemble Y1eMEHTBHI COIeP:KAHUSA

TEIUUIOBBIE ABJIEHUA

6.1

OcHoBHbIE IIOJIOKECHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUM CTPOCHMS BeuiecTBa. Macca
U pa3Mepbl MosieKyJd. OIbITHI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOXKEHHUS MOJIEKYJIIPHOKHHETHIECKON

TEOPHUH

6.2

Mopenu TBEPAOTO, KHUAKOTO W Ta3000pa3HOTO
COCTOSIHMI  BemiecTBa.  Kpucrainmdueckue U

amop(dHbIe Tena

6.3

OOBbsicHEeHHE CBOWMCTB T'a30B, JKUIAKOCTEH U TBEPIBIX
Tel Ha OCHOBE MHOJIOKEHUN

MOJIEKYJIIPHOKMHETHUECKOU TEOpHH

6.4

CMauuBaHue U KalmUJIJIIPHBIC ABJICHUA

6.5

TennoBoe pacimpeHue u cxxatue

6.6

Temneparypa. CBsizb TeMIlepaTypbl CO CKOPOCTBHIO

TCIIJIOBOT'O ABUKECHUS YaCTHUIL

6.7

Buaytpennsis  sHeprus. CrocoObl  M3MEHEHHUS
BHYTpEHHEH SHEpPTUu: Teruionepeaya u

coBepIIeHHE PadOThI

6.8

Busl TEeIJIoNnepe1ayuu: TEIJIONPOBOJAHOCTb,

KOHBCKIUA, U3JTYUCHUC

6.9

KomnuectBo TeIwioTel. YaenbHasg TEIUIOEMKOCTD

BCIICCTBA

6.10

TermooOMeH U TEmIOBOE paBHOBECHE. YPaBHCHHE

TEIUI0BOro OaaHca

6.11

IInaBnenue wu OTBCPACBAHUC KPUCTANIMYCCKUX




BCIICCTB. Y,Z[G.HBHaSI TCILIOTA IJIaBJICHUA

[TapooGpa3oBanue u KoHAecHcaius. VcnapeHwue.

Kunenune. YnaenpHast Teriota mapooOpa3oBaHMS.

012 3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS oT
aTMoc(hepHOTro TaBICHHS

6.13 BrnaxHocTs Bo3nyxa

6.14 DHeprusi TOIUIMBA. Y ebHas TEIUIOTa CrOPaHus
[Tpuntuner pabotel TemmoBbix asuratenein KITJI

6.15 TEIUIOBOTO JBUTraTeilsl. 1eIUIOBbIE JBUTATEId U
3alUTa OKPY>Karole cpeibl

616 3aKOH COXpAaHEHHS U TMpeBpallleHUusT SHEPIUHU B

. TEIUIOBBIX Ipolieccax

[TpakTrueckue pabOTHI:
HH#HPar###ONbITEI IO OOHAPYKEHUIO JIEHCTBUS CUIT
MOJIEKYJIIPHOTO MIPUTSIKEHUSL.
HH##Par###ONBITB 110 BBIPALIMBAHUIO KPHCTAJUIOB
MOBAPEHHOM COJIM WIIA caxapa.
H#HAAPar###ONEITEl 110  HAOJIONEHUIO TEIUIOBOTO
pacLIUpEeHus Ta30B, )KUJIKOCTEN U TBEPIBIX TEI.
#H#HPar###0npeneneHie  JaBlI€HHUS BO3lyXa B
OaJIJIOHE MITIPHUIIA.

6.17 HHHPar##H#ONbITHI, JIEMOHCTPUPYIOIINE

3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHud UK OXJIAXKJACHUA.

H#HH##Par## IpoBepka TUIIOTE3BI JIMHEWUHOM
3aBUCHUMOCTH JUIMHBI CTOJOMKAa JKUAKOCTH B
TEPMOMETPHUYECKON TPyOKe OT TeMIIepaTyphl.
#i#Par#Ht#Habmonenne W3MEHEHHsT BHYTpPEHHEH
SHEpruM Tejla B pe3yjbTaTe TeIlonepeaaun Hu
paboOTHI BHEITHUX CHIL.

#H#Par###AccnenoBanue SBJCHUS TEILUIOOOMEHA




[IPY CMELIMBAHUU XOJOAHOU U TOPSYEH BOJIBI.
#HHPar###Onpeaenenye  KOJIMYECTBA  TEIUIOTHI,
MOJTy9EHHOTO BOJION MPH TETTIOOOMEHE ¢ HATPEThIM
METaJUTMYECKUM ITUITHHIPOM.
#HHH#Par##H#OnpeneneHre yJaeabHOW TEIUIOEMKOCTH
BCIICCTBA.

#H#HPar###lccnenoBanue npouecca UCapeHusl.
#HH#Par##H#Onpenenenne OTHOCHUTENbHOMI
BJIQYKHOCTH BO3/yXa.

#H#HPar###0OnpeneeHie  yAEIbHOM  TEIUIOTHI

IIJ1aBJICHUA JIbOA.

@du3nvecKue sSBICHUS B NPUPOJE: TIOBEPXHOCTHOE
HaTSDKEHME M KalWUISIPHBIE SIBJICHUS B NPUPOJE,
6.18 KpuCTaJliel B Ipupone, wusiaydenue CoiHia,
3aMep3aHue  BOJOEMOB, MOpCKHE  Opu3bl;

oOpa3oBaHHE POCHI, TYMaHa, MHEsI, CHETa.

TexHuyeckue yCcTpoNCTBa: KamWJUISIPbI, MPUMEPHI
UCIIOJIb30BaHUS KpPHUCTAJIJIOB, YKUJKOCTHBIN
6.19 TEPMOMETpP, HATYUK  TEMIIEpATyphl, TEPMOC,
‘ cucreMa OTOIIJICHUA JOMOB, TUT'POMCTPHI,

NICUXPOMETp, MmapoBass  TypOuHA, JBHUraTellb

BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUSA

OnekTpuzanusi Tehd. JIBa poaa AIEKTPUUYECKUX

7.1
3apsoB
B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kysonal
75 (3aBUCUMOCTb CHJIBI B3aMMOJICHCTBUS 3apsHKEHHBIX
' TeJ OT BEJIMYMHBI 3apAfOB M PACCTOSIHUS MEXKIY)|
TEIaMH)
73 DJIEKTPUYECKOE ToJie. Hanpspok€anocTth

IEKTpUYecKoro mois. IIpuHiun cyneprno3unuu




ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn ANEKTPUUECKUX 3apsI0B.
7.4 DJIeMEHTapHbIN AeKTpudeckuid 3apsa. CTpoeHue
atoma. [IpoBOTHMKYM U ANDIIEKTPUKHU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUECKOTro 3apsiaa
DJIEKTPUYECKUI TOK. YCIOBUS CYILECTBOBAaHMS
7.6 AIEKTPUYECKOTO TOKa. VICTOUHMKH MOCTOSITHHOTO
TOKa
JIelicTBUS ~ DIEKTPUYECKOTO TOKa  (TEIIOBOE,
7.7 XUMUYECKOE, MAarHUTHOE). DJEKTPUUYCCKUNA TOK B
KUIKOCTSX U razax
- Onexrpuueckas 1enb. Cuna Toka. DIIEKTPUUECKOE
' HaIpsiKEeHUE
=9 ComnpotuBienue MIPOBOJHUKA. VYaensHOE
' COMPOTHUBJICHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 yyacTKa LEenu
[locnenoBarenpHOE W NapAJJIENBHOE COCIWHEHHE
7.11
IIPOBOJIHUKOB
PabGoTa ¥ MOITHOCTH AIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
DNeKTpUYECKHe enu u noTpeduTenu
7.13 NEKTPUYECKOW »Heprun B ObITy. KopoTkoe
3aMbIKaHUE
[TocrosHHBIE MAarHuTHI. B3aumoneiicteue
7.14
MOCTOSIHHBIX MAarHUTOB
715 MarnutHoe noje. MaruutHoe nosie 3eMiid U €ro
‘ 3HAUYEHHE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOE MOJIE 3IEKTPUUECKOIO
‘ ToKa. [I[ppuMeHeHne 3IeKTPOMArHuTOB B TEXHUKE
7.17 JlelicTBUE MArHUTHOTO TIOJSl HAa MPOBOJHHUK C




TOKOM. OJEKTPOABUIATEIb IIOCTOSHHOIO TOKA.
Hcnons3zoBanue JIEKTPOABUraTENICH B

TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

OnbiTel  @apazest. SIBiaeHHE 3IE€KTPOMAarHUTHON

nHaykuuu. Ipasumno Jlenna

7.19

DNeKTpOoreHepaTop. CriocoOsr MOy YEHUS
ANIEKTPUYECKOM OSHEPruu. DIEKTPOCTAHIMH HA|

BO300HOBISIEMBIX UCTOYHUKAX SHCPrun

7.20

[IpakTuyeckue paboOTHI:

OnpIThl 1O HAOJIOJACHHUIO 3JICKTPU3AIUN  Tel
WHIYKIHEH U TIPH COMPUKOCHOBCHHH.
HccnenoBanue NelCTBUS 3JIEKTPUUECKOTO MO HA|
MPOBOHUKY U JUAJICKTPHKH.

COopka u mpoBepka pabOThI MEKTPUIESCKON IMETH
MIOCTOSTHHOTO TOKa.

W3mepeHue u peryIrupoBaHue CHIIBI TOKA.
V3mepeHue u peryIupoBaHue HAMTPSHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO
gyepe3 pe3rcTop, OT COMPOTHBIICHHUS PE3HCTOpa U
HAINPSDKCHUST HA PE3UCTOpE.

OnbITHI, JEMOHCTPHPYIOIIUEC 3aBUCHMOCTh
ANIEKTPUYECKOTO COMPOTHBIICHHUSI MPOBOJHUKA OT
€ro JUTMHBI, TUIOIIAAW TIONEPEYHOTO CEYCHUS U
MaTepuara.

[TpoBepka mpaBuiIa CIOKCHHUS HAMPSDKCHUA TPU
MOCIIE0BATEIFHOM COCTUHEHUH JIBYX PE3UCTOPOB.
[lpoBepka mpaBmina It CHIBI TOKAa TpH
napajuieIbHOM COCIIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI  JIEKTPHUECKOTO  TOKA,
uaymero — yepe3  pesucrop.  Omnpenenenue
MOIITHOCTH JJICKTPUYECKOTO TOKA, BBIACISEMON Ha

pE3UCTOPEC. HccaenoBanue 3aBHCUMOCTH  CHIIBI




TOKa, UAYLIETO Yepe3 JIAMIIOUKY, OT HAIpPSIKEHUS
Ha Heill. Omnpenenenne KIIJ[  Harpesatens.
HccnenoBanne  MarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX MAar"uroB. M3yd4eHHe MarHuTHOIO
I0JIS1 TOCTOSIHHBIX MAarHUTOB IPU UX 00bEIUHEHUN
u pa3neiIeHUN. Uccnenosanue JNEUCTBUSA
JIEKTPUYECKOTO TOKAa HA MArHUTHYIO CTPEIKY.
OnbITEI, AEMOHCTPUPYIOIIHE 3aBUCHMOCTb CHIIBI
B3aMMOJCHCTBHS KAaTyIIKM C TOKOM M MarHuTa OT
CWJIBI TOKAa M HallpaBJICHHUS TOKAa B KaTyIIKE.
WN3yueHune  [OeHCTBHS ~ MarHUTHOIO  IIOJIL  HA
IPOBOAHMK ¢ TOKOM. KoHCTpyupoBanue u
u3yueHue paboThl 3neKTpojBurarensd. M3mepenue
KII/I anexkrponBuratenbHOM ycTaHOBKH. OIIBITHI IO
UCCIIEIOBAaHUIO  SIBJICHUS  DJIEKTPOMAarHUTHOM
MHAYKIHMH: UCCIICJOBAHNE U3MEHEHUM 3HAYEHUS H

HaIlpaBJICHUA HHAYKIIUOHHOT'O TOKa

7.21

dusnueckue SBICHUS B MPHUPOJE: 3JICKTPUUECKUE
SBIICHUST B aTMocdepe, DIEKTPUUECTBO KHUBBIX
OpraHWU3MOB, MAarHuTHOe Tojie 3emiu, apend
MMOJIFOCOB, POJIb MAarHUTHOTO IOJIA JId KU3HU HQ

3emiie, NOJISIPHOE CUSHUE

7.22

Texuunueckue YCTPOWCTBA: JJIEKTPOCKOII,
amrepMeTp,  BOJNBTMETP,  PEOCTaT,  CUYETYUK
NIEKTPUUYECKON SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
MpuOOpBI,  HArpeBaTEIbHBIC  AIICKTPOIPUOOPHI
(mpumepsbl),  BIEKTPUUECKHE  NPEAOXPAHUTEINH,
ANIEKTPOMATHUT, AJIEKTPOIBUTaTeNb MOCTOSHHOTO

TOKa, reHepaTop MOCTOAHHOI'O TOKa

9 KVIACC




Kon Kon
[IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszzena AIIEMEHTa
MEXAHUWUYECKUE SABJIEHUA
S 1 Mexannueckoe  aBWXKEHHE.  MarepuanbHas
' touka. Cucrema orcuéra
8.2 OTHOCUTEIHLHOCTh MEXaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpPHOE NPSMOJIMHENHOE IBUKEHHE
H##HPar###HepaBHOMepHOE MPSIMOJIMHEITHOE
8.4 nBukeHue. CpelHss U MTHOBEHHAs CKOpPOCTb
Teja MNPy HEPAaBHOMEPHOM JIBUYKEHUU
g5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJUHEITHOE
' JBUKCHHE
#H##Par###CBoOOIHOE HaJcHue. OIBITEI
8.6
lNanunes
Hi#HPar###PaBHOMEpHOE JBUYKEHUE o
87 okpykHocTH. Ileprox m wacrtota oOpareHus.
' Jluneiinas u yrjoBas CKOPOCTH.
8 LlenTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3axkon HeroToHa
8.11 HH#HPar###] [pyHINI CyneprO3ULIUM CHUIT
8.12 Cuita ynpyroctu. 3akoH ['yka
#H#HPar##Cuna  TpeHMs:  cujga  TPEHMS
8.13 CKOJIb)KEHMSI, CHJIa TPEHHS TIOKOSI, IPYTUE€ BUJIbI
TpeHHS
% 14 #H#HPar###Cuna TSDKECTH M 3aKOH BCEMHMPHOTO
‘ TATOTEHUS. Y CKOpEeHHe CBOOOTHOTO MaIeHUS
JBwxenue tianetr Bokpyr ComHima. IlepBas
8.15 KOCMHUYecKasi  CKopocTb. HeBecomocTb H
neperpy3Ku
8.16 PaBHOBecue MarepuanbHOU TOUKH. AOCOTIOTHO




TBEPAOE TEIIO

#H##Par###PaBHoBecue  TBEpHOro - TEma  C

8.17 3aKpEIUIEHHON OCBIO BpalleHus. MOMEHT CUIIBI.
Llentp TsKECTH
8.18 NmMnynsc  tema.  M3MeHeHMe — uMIlylbCa.
‘ NMitynbsc cuiibt
8.19 3aKOH COXpaHEHHs UMITYJIbCA
8.20 HH#HPar###PeakTUBHOE NBU)KEHUE
8.21 Mexannueckasi paboTa U MOIIHOCTb
82 PabGora cua TsKeCTH, YHOPYTrOCTH, TPEHUS.
' CBs13b SHEPTUH U PaOOTHI
823 IloreHunanbHast dHEprus Tena, MOJHATOrO Haj
‘ MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHumanbHas SHEPTUS CXKATON MPYKUHBI
825 ###Par#H#H#Kunetnueckas sHeprus. Teopema o
' KMHETUYECKON YHEPTUU
H#HH#H#Par#H##H#3akoH COXpaHEHUSI MEXaHWYECKOM
8.26
SHEPruu
[IpakTuyeckue paboTHI:
Onpenenenue CpeaHENd CKOPOCTH CKOJIbKEHHS
Opycka WU JBIDKEHUS IIApHKa M0 HAKIOHHOW
wiockocTH. OmnpezeneHue yCKOpeHHUs Tela Mpu
PaBHOYCKOPEHHOM JIBIJKEHHUU II0 HAaKJIOHHOMN
TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM
8.27 MpH  PABHOYCKOPEHHOM  JIBIDKCHMH  0e3

Ha4yaJIbHOW CKOPOCTH.
[IpoBepka TUIIOTE3bI: eciu npu
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HaudyalbHON
CKOPOCTH IIyTH OTHOCSTCSl KakK psji HEUYETHBIX
YHuCel, TO COOTBETCTBYIOIIME MPOMEXYTKHU
BPEMEHHU OJIMHAKOBBI.

I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTH CHUJIBI TPCHUA




CKOJIBXKCHUA OT CHWJIbI HOPMAJIbHOI'O HABJICHUS.
Omnpenenenue koddpurmenTa TpEeHUs
CKOJIB)KCHHUSI. Omnpenencaue KECTKOCTH
npyXuHbl. OnpeneneHne padoThl CHIIBI TPEHHUSI
IIpM  pPaBHOMEPHOM  ABIDKEHHM Tela IO
TOPU30HTANBHONW MoOBepxHOCTH. OrmpenencHue
paboThI CHIIBI YIPYTOCTH IpPU MOJAbEME TPy3a C
HUCIIOJIB30BAHUEM HEITOABUXKXHOT'O )41

MMOABYKHOTO OJIOKOB

@usnueckue SABJICHMS B MPUPOJE: IPUIUBBI U

OTJINBBHI, JABMOXKXCHUC IJIaHCT ConHeuHOH

8.28
CUCTEMBI, PEAKTUBHOE JIBIDKCHHE  IKUBBIX
OpraHu3MOB

8.29 TexHuyeckue yCTpomucTBa: CluIA0OMETpP, JaTYUKU

MIOJIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 11 BOJIHBI

9.1

KosnebarensHoe NBUKCHHUE. OcCHOBHEIE
XapaKTePUCTHKHU KOJICOAHMIA: MEepPHOJ], 4acToTa,

aMIIIUTyga

9.2

MaremaTuyeckuii W TPYKUHHBIA MAasTHUKHU.
[IpeBparenrie SHEPruu TpU  KOJIEOATEITHHOM

JBHXXCHHUHU

9.3

3aryxatomue — KojeOaHuWs.  BBIHYXIIEHHBIE

koJiebanus. Pesonanc

94

MexaHnueckue BOJIHBI. CBoiicTBa
MEXaHUYECKUX BOJIH. [IponosibHbBIE u
MIOIIEPEYHBIE BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHsl. MexaHUu4eCcKrue BOJIHBI B

TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpaxeHue

3ByKa

9.6

Nudpa3Byk u ynbTpazByk

9.7

[TpakTrueckue paboTHI:




Omnpenenenue 4acTOTHl U MEpHoOAa KoJeOaHMi
MaTEMaTUYECKOr0 MasTHHKA.

Ompenenenre 4acTOThl U TEpHoOJa KojeOaHMiA
MPY>KUHHOTO MasATHHKA

HccnenoBanue 3aBUCHMOCTH nepuoja
KoeOaHU TOJBEIICHHOTO K HHTH Tpy3a OT
JIUHBI HUTH. McclieqoBaHue 3aBHCHMOCTH
nepuoaa KojaebaHui MPyKUHHOTO MasTHHUKA OT
Macchl  Tpy3a. IIpoBepka  HE3aBHCUMOCTH
nepuosia KojebaHuil Tpys3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Tpy3a M XKECTKOCTH MPY>KUHBI.

N3mepenne yckopeHus cBOOOTHOTO MajeHUs

dusznueckue SBICHUS B mpupoac: BOCIIPUATHUC

9.8 3BYKOB YKWBOTHBIMH, 3eMJIETPSICEHHUE,
CElICMMUECKHE BOJIHBI, LIyHAMH, 9XO
9.9 Texunueckue YCTPOWCTBA: 9XO0JIOT,

UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHbI
10.1 DNEeKTPOMArHUTHOE TMoJie. DJIEKTPOMAarHUTHBIC
‘ BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBHIX BOJH
10.2 [IIxana 3MeKTPOMarHUTHBIX BOJIH
103 DJleKTpoMarHuTHasi npupoja ceta. CKOpPOCTh
' ceera. BoyiHOBBIE CBOMCTBA CBETA
[IpakTuyeckue paboTHI:
10.4 N3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO Tese(hoHa
duznueckue SIBJICHUSI B MIPUPOJIE:
10.5 ouonoruyeckoe neiicTBue BUMMOTO,
' yIbTPAPHOIETOBOTO u PEHTI€HOBCKOTO
W3ITYyYEHU
10.6 TexHuueckue  yCTpOWCTBA:  HCMOJb30BAHHUE

OJICKTPOMAIrHUTHBIX BOJIH JUJIA COTOBOM CBS3U




11

CBETOBbBIE ABJIEHUA

11.1

JIyueBas monens cBera. MicTouHMKY cBETa

11.2 [IpssmosnHENTHOE pacCIPOCTPAHEHUE CBETA

113 Otpaxenue csera. Ilnockoe 3epkano. 3akoH
‘ OTPaXKEHMsI CBETa

114 IIpenomnienne cBeta. 3aKOH MPEIOMIICHHUS
‘ csera. [lonHOe BHyTpEeHHEE OTpaKEHHUE CBETA

11.5 JInnza. Xop nyyen B JIMH3E

116 Onrtuyeckas cucreMa ¢oroanmnapara,
' MHUKpPOCKOIIA U TeJIeCKona

117 ['ma3 xak ontuyeckas cucrema. banzopykocts u
‘ IaTIbHO30PKOCTb

Paznoxenne Oenmoro cBera B creKTp. OIBITHI
11.8 Hetorona. CnokeHue CIEKTpalbHBIX LBETOB.

Hucniepcus cBera

11.9

[TpakTrueckue paboTHI:
#H##Parf##llccnenoBanue  3aBUCUMOCTH  yTIJIa
OTpa)KEHHsI CBETOBOT'O JIyda OT yIJia MaiCHHS.
HH#HPar###3yuenne XapaKTEPUCTUK
N300paXeHHs PEIMETa B THIOCKOM 3epKaje.
#H##Par###llccnenoBanue  3aBUCUMOCTH  yIJIa
NPEJIOMJICHUS] CBETOBOTO JIyda OT YIjla MaJeHUs
Ha IPAaHUIIEC «BO3IYX — CTEKIION.

#iHPar## lomyuenue M300paKCHUI c
MTOMOIIBIO COOUPAIOTIEH JIMH3HI.
##HPar###Onpenenenne dboxycHOTO
paccTOsIHUS M ONTUYECKOM CHJIBI COOMparomen
JIMH3BL

HHHPar#H##0ONBITEL IO  pa3NoXKeHHIO  0esoro
CBETa B CHEKTP.

HH#H#Parf##ONBITBI 110 BOCHPUATHIO  I[BETA
OpeMETOB TP HMX  HAOMIOACHWUHM  depe3

IIBETOBBIE (DHIIBTPHI




11.10

cDI/I?)I/I‘-IGCKI/IG SABJICHHUA B npnpozle: 3aTMCHUSA
Connua wu JlyHbl, 1BeTa TE€JI, ONTHYECKHUE
ABJIeHUA B aTMocdepe (1BeT Heba, pedpakuus,

paayra, MUPax)

11.11

TexHuyeckue yCTpOWCTBA: OYKH, MEPUCKOTI,

¢doToanmapar, ONTUYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHU A
1 OnbwiTel Pezepdopna u mianeTapHas MOJIENb
‘ aroma. Mozaens aroma bopa
122 Hcnyckanne M TOTJIOIIEHHE CBETA AaTOMOM.
' KBantbl. JIuHeiuaTbie CIEKTPhI
123 PagnoaktuBHOCTh. Anbda, Oera- W ramma-
‘ W3IIy4EeHUS
104 Crpoenne aromHoro siapa. HyknoHHnass Mozenb
‘ aToMHOTO sipa. M30Tonsl
15 PagnoakTuBHBIE MPEBPAILICHMUS. ITepuon
' noJiypacnaja aTOMHBIX siJiep
196 SnepHple  peakiuu. 3aKOHBI ~ COXpPaHEHUS
' 3apsAI0BOTO U MaCCOBOTO YHUCEI
DHeprusi CBsI3U aTOMHBIX saep. CBsA3b MacChl U
12.7
SHEPruu
128 Peakuuu cuntesa u nenenus suep. McrouyHuku
‘ sHepruu CoJiHIA U 3BE3]T
SAnepnas SHEpreTUKa. [elictBue
12.9 PaAVOAKTUBHBIX  H3JIydeHUHM  HAa  JKUBBIC
OpraHu3MBbl
[TpakTrueckue paboTHI:
HabOmomenne  CIUIOMIHBIX W JIMHEWYaTBIX
CHEKTPOB U3ITyYCHHUS.
12.10

HccnenoBaHue TpPEKOB: H3MEPEHUE HSHEPIUU
YacTULbl MO  TOPMO3HOMY  myTH (IO

¢dororpadusm).




W3mepenue paanoakTUBHOTO (poHa

12.11

®usnueckue SIBJICHUS B IIPUPOLE:
€CTECTBEHHBIN PaguOAKTUBHBIN ¢om,
KOCMHUYECKHE JIy4H, PaJUOAKTHBHOE U3Iy4YCHHE
IIPUPOTHBIX MUHEPAJIOB, JCHCTBHE
palMOAaKTUBHBIX H3JIyYeHHH Ha  OpPraHu3M

YCJIO0BCKAa

12.12

Texunueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUYyaIbHBIN JO3UMETp, kKamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBLHON MTPOIT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
nposepsi
€eMoro
TpedoBa
HHUSA

IIpoBepsieMble TpeOGOBaHUS K NPEIMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTeibHOI
NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus HA OCHOBeE
oroc

[Tonumanue pommu GU3NKA B HAYYHOM KapTHHE MUPA;
c(hOpPMUPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U MTO3HABAEMOCTH SIBJICHUI MPUPOBI, O PO SKCIIEPUMEHTA
B (¢usuke, o cucremMooOpasyrome ponu (U3NKA B Pa3BUTUH
€CTECTBEHHbIX HAyK, TEXHMKH U TEXHOJIOTUH, 00 5SBOIIOIUHI
¢u3uueckux  3HaHMH M WX  pPOIM B LIEJIOCTHON
€CTECTBEHHOHAYYHOM KapTHUHE MHpa, O BKJIAJE€ POCCHUMCKHX U
3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE
MPOLIECCOB  OKPYXKAIOIIEr0  MHpa, pa3BUTHE TEXHUKU U

TEXHOJIOTUU

3HaHus O BHJAX MaTepuH (BEIIECTBO U TOJIE), O ABMKEHUHU KakK
crocobe CyIeCTBOBaHMSI MaTepuu, 00 aTOMHO-MOJICKYISIPHOM
TEOPUH CTPOEHHUS BEIIECTBA, O (PU3MUECKOW CYITHOCTH SIBJICHUUN
npupoabl  (MEXaHMYECKHX, TEeIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3luyaTh SBJICHHUS 10 ONUCAHUIO WX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (U3NYECKOe SBJICHUE; YMEHUE pacro3HaBaTh MPOSBICHUE
M3YYCHHBIX (PH3UYECKUX SBICHUU B OKPYXKAIOIIEM MHPE, BbIICISA

WX CYIIIECTBCHHBIC CBOMCTBA (ITPU3HAKH )

Brnanenune ocHOBaMM MOHATUHHOIO aImapara U CUMBOJIMYECKOIO
si3bIKa (PU3UKU M MCIOJB30BAaHUE HMX JUIS PEHICHUS YYCOHBIX
3a/lay; yMEHHE XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUYECKHE
SBIICHUSI W  TIPOLIECCHI, HCMONB3YysAd (yHIaMEHTAIbHBIE U

OMIIUPUYICCKHUEC 3aKOHBI




YMeHue ONHUCHIBaTh W3yUEHHBIE CBOWCTBA Tel M (PU3MUECKHUE

SABJICHUSA, UCIIOJIB3YS (bI/ISI/I‘ICCKI/Ie BCJIIMYHNHBI

Brnanenne ocHOBaMHM METOMOB HAy4YHOIO IIO3HAHUS C Y4YETOM
coOmo/leHnss  mpaBWil ~ O0e30macHOTO  TpyJa:  HaOOICHHE
(bU3NUECKUX SBICHHIA:

YMEHHE  CAMOCTOSITEIbHO  COOMpaTh  HKCHEPUMEHTAIbHYIO
YCTaHOBKY M3 JaHHOro HaOopa 00OpyIOBaHHS 1O WHCTPYKIIHH,
ONUCBIBATh XOJl OIbITa U 3allUChIBaTh €ro pe3yJbTaThl,
(bopMyIHMpOBaTH BHIBOAKI;

NPOBEACHUE IMPSIMbIX M KOCBEHHBIX H3MEPEHMH (HU3NUECKUX
BEJIMYMH: yMEHHUE IUIAHUPOBATh W3MEPEHHUs, CaAMOCTOSATEIBHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKLUH,
BBIUUCIIATh 3HAYCHUE BEJIMYMHBI U aHAIM3MPOBATH IONyUYCHHBIC
pe3yabTaThl ¢ Y4YETOM 3aJaHHOM IOTPELIHOCTH pe3yJbTaToOB
U3MEPEHUI;

IIPOBE/ICHUE HECJIOKHBIX SKCIEPUMEHTAIbHBIX HCCIIEA0BaHMIA;
CaMOCTOSITENIFHO COOMpaTh SKCIEPUMEHTAJBHYIO YCTAaHOBKY H
NPOBOJUTH  HUCCIEAOBAaHME IO HMHCTPYKLHUH, IPEICTABIATH
MOJTyYCHHBIEC 3aBUCUMOCTH (PM3UUECKUX BEITMUUH B BHJIE TAOIHUI U
rpadMKOB, YYMTBHIBATH IOTPEIIHOCTH, JI€JaTh BBIBOJBI IO

pe3yiabTaTaM UCCIEeI0BAHUS

[loHnmaHue XapaKTepHBIX CBOWCTB  (PU3MUYECKUX  MOZETeH
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOACIH
CTPOEHMSI Ta30B, KUAKOCTEN U TBEPABIX TEJ, INIAHETAPHAS MOJEIb
aToMa, HyKJIOHHasi MOJIe/Ib aTOMHOTI'O sI/Ipa) U YMEHHE IIPUMEHSITh

UX JUIsl 0O0ObSICHEHUsT (PU3HUECKUX TPOIIECCOB

YMmeHue o0bsICHATh (PU3UYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM
qyclie ¥ B KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATh NPUYMHHO-CIICIACTBEHHbIE
CBSI3U U CTPOUTH OOBSICHEHHE C OTMOPOM Ha M3yUEHHBIE CBOMCTBA
¢u3nueckux SBICHUH, (U3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEINA

YMeHue pematbh pacuéTHbele 3agaun (Ha 6aze 2 — 3 ypaBHEHHUN),

UCTIONB3Ysl 3aKOHBI W (OPMYIbI, CBS3bIBarOIIKE (U3HUECKHUE




BEJIMYKMHBI, B YaCTHOCTH, 3aIIMCHIBATh KPATKOE YCIOBHUE 3a/auH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXoauMble [Uisi €€ pelleHus, HUCIOJIb30BaTh CIPAaBOYHbBIC
JaHHbIE, TPOBOAMTH pACUYETBl M OLEHUBATH PEATUCTUYHOCTH
MOJy4eHHOTO  3HAueHUs (U3NYECKOW  BEITUYHMHBI; YMEHHUE
OTIPEIEIATh Pa3MEPHOCTh (DM3MUYECKON BEIMUYWHBI, MOJYYCHHON

IIPY PELIECHUN 33Ja4H

YMeHHe XapakTepu30BaThb IPUHLUIIBI JEHCTBHUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX TMPOLECCOB IO HUX OMNUCAHUIO, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MUECKHUX SIBICHUH M HEOOXOAMMBIE

(du3HIecKue 3aKOHOMEPHOCTH

10

YMeHrne WCHOib30BaTh 3HAHUS O (U3UYECKUX SBICHUSIX B
MOBCEJTHEBHON JKM3HU I oOecreyeHuss Oe30MacHOCTH TpH
oOpamieHUM ¢ OBITOBBIMH TNPUOOPAaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAaHEHHS 3/0pOBbSI M COOJIOACHUS HOPM
HKOJIOTHUECKOTO TIOBEACHUSI B OKPY)KAIOIIEH Cpeje; MOHMMaHHUE
HEOO0XOIMMOCTH PUMEHEHUS JOCTIKEHUH (PU3UKH M TEXHOJIOTUI

I palfiOHAaJIbHOI'O IPHUPOAO0IIOJIb30BaHUSA

11

OmnpIT MOMCKa, MPeoOpa3oBaHUs W TMPEICTABICHHUS HH(OpMAIIH
(U3UYECKOTO COJIEpKAHUS C HCIIOJIB30BaHHEM WH(OPMAIMOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTHA, yYMEHUE OLICHMBATH
JOCTOBEPHOCTh ~ IOJIy4eHHOW  MHGPOpPMAMM  HAa  OCHOBE
UMCIOIINXCS 3HAHWN W JIOTIOJHUTENBHBIX WCTOYHUKOB; yYMEHUE
UCITIOJIb30BaTh TPH BBIMOJHEHUH Y4YEOHBIX 3aJaHUil Hay4dHO-
MO JISIPHY IO JUTEPATyPy (bu3nIecKoro coJep KaHus,
CIIPABOYHBIE MAaTEpHUAIIbI, pecypcbl ceTh VHTepHeT; BilIaJcHHE
0a30BBIMH HaBBIKAMHU TpeoOpa3oBaHus WH(OpPMAIMKA W3 OJTHOU
3HAKOBOW CHCTEMBI B APYTYIO; YMEHHE CO3/1aBaThb COOCTBCHHBIE
MUCHMEHHBIC W YCTHBIE COOOIIECHUS Ha OCHOBE MH(OpMaIuu w3

HCECKOJIBKUX UCTOYHHKOB




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX
HA OI'2 10 ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

MEXAHWYECKUE ABJIEHUA

1.1

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema OTCYETA.

OTHOCHUTENTHFHOCTD JABHXCHUA

PaBHOMepHOE UM HepaBHOMEpHOe JBMKEHHME. CpenHsisi CKOpOCTb.

1.2 dopmyiia [y BLIYMCIIEHHS CPEAHEN CKOpoCcTH: v = S/t
PaBHOMEpHOE MPSAMOJIUHEITHOE ABUKEHUE. 3aBUCUMOCTh KOOPIUHATHI
Tela OT BpPEMEHM B CIIy4ae pPABHOMEPHOIO MPAMOJIUHEHHOIO
JBUKCHHUS:

1.3 —y. +
x(1)=x,+vt
I'padvkn 3aBUCUMOCTH OT BpPEMEHH [UISI TIPOCKIUU CKOPOCTH,
NPOEKLHUH TepeMelIeHUs, IyTH, KOOpAWHAThl NpPU PaBHOMEPHOM
NPSIMOJIMHEWHOM JIBUKEHUU
3aBUCUMOCTD KOOpAUHATHI TCJ1a oT BPCMCHHA B cjIydac
PaBHOYCKOPEHHOT'O IPSMOJIMHEWHOTO JIBHKEHUS:

_ £

Sx()=vo, *t+ax* 5
@opMyabl A7 MPOEKIHMH TEepeMEIICHUs, MPOEKIUU CKOPOCTH U
NPOEKLUH YCKOPEHHUS TIPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKCHUU:

1.4 2

s, (D=yy, -t+a,-

v .()=vy, +a,-t,

a,(f)=canst,

2 2

Uy, = v, =2a.s,
Fpa(bHKI/I 3aBUCUMOCTH OT BpEMEHH [UIA IIPOCKIUU YCKOPCHUS,
NPOEKIIUN CKOPOCTH, MPOCKIHH NEPEMEIIEHUS, KOOPAWHATHI TIPH

PaBHOYCKOPEHHOM MPSMOJUHENHOM JBUKECHUU




CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOJIHOE MaJCHHE

TCJIa IO BEPTHUKAIU (I[BI/I)KCHI/IG TCJIa BHU3 HJIU BBEPX OTHOCHUTCIIBHO

1.5 noBepxHocTd 3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIs
NPOEKIMM YCKOPEHHs, MHPOEKIMH CKOPOCTH U KOOPAMHATHI IpHU
CBOOOTHOM TaJICHUH TeJla 0 BEPTUKAIN
CkopocTb  paBHOMEPHOIO  JIBMDKEHUS Tela 10  OKPYXKHOCTH.
Hanpasnenue ckopocty.

@dopmyna [Uid BBIYMCIECHUS CKOPOCTH 4Ye€pe3 PauyC OKpPYKHOCTH U
nepUo OOpaIICHHUS:
o |
U _ -
T
[lenTpocTpeMuTeNbHOE YCKOpEHHE. Hanpasnenue
LEHTPOCTPEMUTENIBHOTO  yCKOpeHus. PopMyna 1 BBIYMCICHUS
1.6
YCKOPEHHUS:
2
o = v
“ R
®opmynia, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUs:
1
V=—
T
Macca. IInotHocTh BemecTsa. Gopmyiia i BBIYUCICHUS IUIOTHOCTH:
_m

1.7 P=7

1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHHe CUil

1.9 SBnenne unepuuu. [lepsriit 3akoH HeroToHa
Bropoii 3axkoH HeroToHa:

F=m-a

1.10

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpPA CHUJIBI,

JICHCTBYIOLLEH HA TEJIO

B3aumoneiictue tein. Tperuii 3akoH HeroToHa:




F2—>1 = —Fi—>2

1.12

TpeHHe IOKOsI U TPCHHUC CKOJIBKCHUA. d)opMyna JJIs1 BBIYMCIICHUA

MOAYJId CUJIBI TPEHUSA CKOJIbXKCHHSA

Fo=u-N

1.13

Hedbopmaruss Ttenma. Ympyrue u Heynpyrue aedopmaruu. 3aKoH

ynpyroi nedopmaruu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -m,

F=G-——=
'L
Cuna TsKecTd. Y CKOpeHHe CBOOOHOTO TTaICHHS.
114 CDopMyJIa JId BBIYUCIICHUA CHJIBI TAXECTHU B6.HI/I3I/I IMOBCPXHOCTH
3emnu: F =mg.
JiBmxeHue mianeT Bokpyr ConHua. [lepBas kocmMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
HNmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
1.15 p=mo
Nmnynbc cucteMsl Ten. 3meHnenne umiyiabca. UMmysibe cuiibl
3aKOH COXpaHEHUS UMITYJIbCa JJIsl 3aMKHYTOW CHCTEMBI TE:
116 D=myU; +m,U, =const
PeakTuBHOE IBMKEHHIE
Mexannyeckast pabora. opmyra isl BBIYUCIEHUS paOOTHI CHIIBI:
A=Fsoosa
1.17

Mexannueckas MOIIIHOCTD:




1.18

Kunernueckas u MOTCHIYMAJIbHAA SHCPIU. d)opMyna JJIs1 BBIYMCIICHUS

KUHETUYECKON SHEPTUMU:

)
mo-
EK - >

TeopeMa 0 kuHeTHUeCKOU dHeprun. Gopmya A BHIYUCICHUS

HOTGHHH&HBHOﬁ OHEPruu T€jia, IOAHATOrO

HaI 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SHeprusi:

E=E;+E p

3aKOH COXpaHEHMsI MEXaHMUECKOM aHeprun. Popmyia ajs 3aK0Ha
COXpaHEHUsI MEXaHUYECKON DHEPTUU B OTCYTCTBUE CWII TpEHUS: £ =

const.

[TpeBparenre MexaHMYECKOM SHEPTUU MTPU HAJTUYUU CHIIBI TPEHUSI.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAaHUKH.
Peruar. MomeHT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TomBmxHBIN 1 HeTTOABMKHBIN O710KW. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesna
‘%rpaqemax

1.21

JaBienue TBEpIOTO TENA.

CDopMyJIa JJIs BBIYHUCJIICHHUA JAaBJICHUA TBép,Z[OI‘O TCa:

i
P=7-

JlaBnenue raza. ATMocdepHoe TaBiieHuUe.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPH JKUAKOCTH.

CDopMyna JJId BBIYHUCIICHUS OaBJICHUA BHYTPH ) KUAKOCTH:




p=pgh+p_,

1.22

3akoH [lackand. ['mapaBnuueckuii npecc

1.23

3akoH Apxumena. dopMmyna mjis onpenesieHHs BbITAJIKUBAIOIICH

CWJIBI, ACUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B XKUAKOCTb WX ra3:

Fam =PEV

YcaoBue maBaHus Teia. [lmaBanue CyI0B M BO3YyXOILIaBaHHUEC

1.24

Mexanndeckue KojieOaHus. AMIUIMTYAa, TIEPHOJ U YacTOTa

konebanuii. opmyria, CBA3BIBAIOIIAS YACTOTY U MEPHO KOJIeOaHHIA:

vV=—
T

1.25

MaremaTuyeckuii U NpPYKUHHBIM MagTHUKH. [IpeBpaiienue sHepruu

npu K0JIEOATEIEHOM JABUXKCHUN

1.26

3aryxatomue Konebanus. BerHyxnenusle konedanus. Pesonanc

1.27

Mexanndeckue BOJIHBL. IIpononbHbIE M IONEpEeYHbIE BOJHBL. JlinuHA

BOJIHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:

rLr=v-T

1.28

3Byk. ['poMKkocTh M BbICOTa 3ByKa. OTpa)ke€HHE 3BYKOBOM BOJHBI Ha

rpanuie AByx cpen. MHdpa3Byk u yabTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepeHne cpenHeil IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI;
KECTKOCTU TPYXHUHBI; KO3(PPHUIIMEHTa TPEHUS CKOJBXKEHHs; pabOThI
CHJIBI TPEHHUS, CHJIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBIKCHHS OpycKa
M0 HAKJIOHHOM IJIOCKOCTH; YCKOpPEHHsS OpyCKa TpW JBIKEHUU TI0
HAaKJIOHHOM  IUIOCKOCTH;  4YacTOThl M Tepuoja  KoJeOaHui
MaTEeMAaTHYECKOTO MasTHUKA, YacTOTHl W TMepuoja KosieOaHuit
MPY>KUHHOTO MasTHHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha phIYar;
paboThl CHUJIBI YOPYTOCTH TIpU TMOABEME TIpy3a C IOMOIIBIO
HEMOJABMKHOTO 0JIOKA; pabOThI CHIIBI YIIPYTOCTH TPH MOIBEME TPy3a C
ITOMOIILIO TIOIBUKHOIO 0JI0KA.

HccnenoBanne 3aBUCUMOCTH  apXMMEAOBOW CHJIBI  OT 00BEMa




NOrpyXEHHON YacTH TeJla U OT IUIOTHOCTH KUAKOCTHU; HE3aBUCUMOCTHU
BBITAJIKMBAIOIIEH CHJIBI OT MacChl TEJA; CUJIbl TPEHUS CKOJIbKEHUS OT
CWJIBl HOPMAJbHOTO JAaBJIEHUS M OT poAa IOBEPXHOCTH; CHIIBI
YOPYTOCTH, BO3HHUKAIOLIEH B NpYXHHE, OT CTeNeHu JedopManuu
NpPYKUHBI; YCKOpEHHs Opycka OT YIJla HakJIOHA HalpaBIIOIICH;
neproaa (4acToThl) KoJaeOaHUH HUTSHOTO MAsTHHKA OT JUTHHBI HUTH;
nepuoja KojeOaHW MPY)XKMHHOTO MasTHUKa OT Macchl Tpy3a u
KECTKOCTH NPYXKHUHBI; HCCIEJOBAHME HE3aBHUCHUMOCTH IE€pUoJa
Kosie0aHUIl HUTSHOTO MasTHHKAa OT Macchl Tpy3a. IlpoBepka ycmoBus

paBHOBECHS phluara

1.30

Dusuueckue A61eHU 8 Npupooe: IPUMEPHI ABMKECHUS C Pa3IMYHBIMU
CKOpPOCTSAMH B KUBOW M HEXUBOW MPUPOJE, ACHCTBUE CUIIbI TPEHHS B
npupoac u TEXHUKE, MPUIIUMBBI W OTJIHBBI, ABHWXXCHHUC IIJIAHCT)
ConHeyHOU CHCTEMBI, PEaKTUBHOE IBUKEHHME >KHBBIX OpPTraHU3MOB,
pbryaru B TCJIC YCJIOBCKA, BJIUSIHUC aTMOC(l)epHOFO JaBJICHUA Ha JKUBOH
OpraHusM, IUIaBaHHWE pbIO, BOCHPHUITHE 3BYKOB >KHBOTHBIMU,

3eMIIETPSICEHHE, CEHCMUUYECKHUE BOJIHBI, IlyHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, JATYUKU TOJOKEHUS,
paccTosiHUsS M YCKOPEHHS, IUHAMOMETp, TOIIINUIHUKHA, PaKEeThI,
phIYar, TMOJIBYKHBIA U HETOABW)XHBIN OJOKH, HAKJIOHHAs TUIOCKOCTD,
MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONIMECS COCYAbl, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHA TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT, UCIOJIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJOXEHUS  MOJEKYJSIPHO-KHHETUYECKOM  TEeOopuH
CTpOocHHS BemecTBa. Mojenu TBEPIOro, KHIKOTO M Ta3000pa3HOTO

cocTosHu# BenecTBa. Kpucramnueckue u aMmopQHbIe Tena

2.2

I[BI/I)KGHI/IG HaCTull BCHICCTBA. CBs3b CKOpPOCTHU JBUKCHHA 4YaCTHUIl C

TeMriepaTypoii. bpoyHoBckoe nBmwkenue, nuddysus

23

CMmauuBaHue u KalmUJJIAPHBIC ABJICHHA

24

TermoBoe pacuIpeHne U CKaTHe

2.5

TennoBoe paBHOBECHE




Buytpennsas osueprus. Pabora u Teruomepenaya Kak CHOCOOBI

20 W3MEHEHUS BHYTPEHHEH dHEPrun
2.7 Buapl Temionepenayn: TeIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHUE
Harpeanue u oxmnaxaeHue ten. KoaumyecTBO TEIIOTHI. Y elibHas
TEIJI0OEMKOCTD:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUs SHEPIUM B TEIUIOBBIX IIpoleccax. YpaBHEHUE
TEIJIOBOro OanaHca:
2.9
0,+0, +..=0
Hcnapenne n koHueHcauus. l3MeHeHHE BHYTpEHHEW DSHEPrUu B
210 Ipolecce ucnapeHus U kouaeHcauuu. Kunenue xuakoctu. Y aenpHas
. TeryI0Ta nmapoodpazoBanus: L = Q/m
2.11 BnaxnocTs BO31yXa
[InaBnenue u kpucraumsanus. Mi3sMeHeHne BHYTpEHHEN SHEPrUuu Ipu
IUTABJICHUU U KPUCTAJUIN3ALNN. Y IeJIbHAas TEIJI0TA IUIABJICHUS
2.12 .0
r=—
m
BHyTpeHHsT SHEprus CropaHusi TOIUIMBA. YJElbHas TEIUIOTa
2.13 CropaHus TOInBa: ¢ = Q/m
214 [punmunsr  pabotsl  TemioBblx  aBurareneid. KIIJ  TterutoBoro
‘ JBUTATEIIS
Ilpakmuyeckue pabomul
N3mepenue ynenbHON TEIUIOEMKOCTH METAJUIMYECKOro LWIMHIPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TEMIIEPATYpPbI
2.15 (UKCHPOBAaHHOW Macchl, B KOTOPYIO ONYIIEH HarpeTblii IMINHJD;

KOJIMYECTBA TEIUJIOTHI, OTAAHHOIO HArpeTbIM LUIUHAPOM, IOCIE
OIyCKaHUs €ro B BOJY KOMHATHOM TEMIIEpaTypbl; OTHOCHUTEIBLHOMN

BJIA’KHOCTHU BO3yXa, y,HCHBHOﬁ TCIIJIOTHI IJIaBJICHUS Jipaa.




HccnenoBanne W3MEHEHHs TEMIEpaTypbl BOABI IIPU  pa3iIU4HBIX
YCIOBHAX; SIBJICHUS TEIUIOOOMEHA IPHU CMEIIMBAHUU XOJIOAHOW H

ropstueii BOBI; MpoOIIecca UCTTapEHHSI

Dusuueckue sGl1EHUS 8 npupoc)e.' MMOBCPXHOCTHOC HATSKCHUC U

KallWUIApHBIC SIBICHUS B MPUPOJE, KPUCTAIUIBI B IPUPOJIE, U3TyUEHUE

=16 Conniia, 3amep3aHue BOJOEMOB, MOpPCKUE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera
TexHuueckue ycmpoucmea: KaNWUISPbl, MPUMEPbl HCIOIb30BAHUS
517 KpPHUCTAJUIOB, )KUJIKOCTHBI TEPMOMETP, NaTYUK TEMIEPATYPBI, TEPMOC,
‘ CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas
TypOHHa, IBUTATEIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 OnekTpuzaius Tei. J[Ba Buaa 3JIeKTPUUYECKUX 3apsI0B
3.2 B3aunmoneiictBre 3apsikeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHMs IEKTPUUECKOTO 3apsiia
OnekTpudyeckoe mnosie. HanpskEHHOCTh  AIEKTPUYECKOrO  IMOJIS.
34 [IpuHuun cynepno3uiuu >3JIEKTPUYECKUX TMOJied (Ha KauyeCTBEHHOM
YPOBHE)
35 Hocurenu snexktpuueckux 3apsaoB. JecTBHUE 3IEKTPUUECKOTO MO
' Ha 3JIeKTpuueckue 3apsasl. [[pOBONHUKY U AUAIEKTPUKHI
IToCTOSIHHBIN BIEKTPUYECKUN TOK. J[EHCTBUS DIEKTPUYECKOIO TOKA.
Cuina toka. Hanpsbxenue.
3.6 I=q/t, U=A4/4
DIIEKTPUYECKOE CONPOTHBJIEHHUE. VYnenbHOe AJIEKTPUYECKOE
CONPOTHUBIICHUE:
3.7
R =pl/S
1.8 3akon Oma a1 yyacTka annekrpudeckoit nenu: I = U/R
3.9 [TocnenoBarenbHOE COETUHEHUE MPOBOJHUKOB:




I,=1;: U=U,+U,: R=R +R,

Hapanneanoe COCAUHCHHUC MMPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

U = ’::I:I:+13;R:§.

CmMenranHbIe COCAUHCHU ITPOBOJHUKOB

3.10

PaGoTa u MmontHOCTH 3MekTpruueckoro Toka. 4 = Ult, P = Ul

3.11

3akoH [[xoyins — Jlenua:

O=I"-R-t

3.12

OnbiT Opcrena. MarHuTHOE TMOJIE MPAMOrO MPOBOJHHKA C TOKOM.

JIMHUM MarHUTHOM MHIYKUUHU

3.13

MarautHoe  1oJjie  MOCTOSHHOTO  MarHuTa. B3aumonaeiictBue

IIOCTOAHHBIX MAarHuTOB

3.14

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM

3.15

OnbiTel Papazes. SABaeHHUe >I€KTPOMarHUTHOM MHIyKIUU. [IpaBuiio

Jlenna

3.16

IIpaxmuueckue pabomul

M3mepeHune 31eKTpUUECKOro CONPOTHBIIEHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOTO TOKA; PabOThI AIEKTPUUECKOrO TOKaA.

HccnenoBanue  3aBUCMMOCTM  CHJIBI  TOKa, BO3HUKAIOLIETO B
IIPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HANpPSDKEHHMs Ha KOHIAX
IIPOBOJIHMKA; 3aBUCUMOCTH COIIPOTUBJIEHMSI OT JUIMHBI NPOBOJHHKA,
IUIOIIAIN €T0 MOIEPEYHOr0 CEYEHUS U YACIBHOIO COIPOTUBIICHHUS.
IIpoBepka mpaBwia Ui JJEKTPUUYECKOTO  HANpsDKEHUS  IIpU
HOCJIEJOBATEIbHOM COCIMHEHUM IPOBOJHUKOB; IpaBHia sl CHJIBI
AIEKTPUUYECKOTO TOKA MPU MapajuIeIbHOM COEAMHEHUH MPOBOIHHUKOB

(pe3uCTOPHI U JTAMITOYKA)

3.17

Qusuueckue AGIeHUA 6 Npupooe: DIEKTPUUYECKHE SBICHHUS B
atMocepe, DIEKTPUYECTBO JKHUBBIX OPTaHM3MOB, MAarHUTHOE TOJIE
3emutn, apeiid Mo0COB, POJIb MATHUTHOTO TTOJIS JIJIs )KU3HH Ha 3eMIle,

MOJIAPHOC CUSAHUC




Texnuueckue ycmpoticmeéa: 3IEKTPOCKOIN, aMIEPMETP, BOJIBTMETP,

peocTat, CUETYMK BJIEKTPUYECKON HHEPrHH, 3JIEKTPOOCBETHTEIbHBIC

3.18 npuOOpHI, HarpeBaTelIbHbIC AIIEKTPOTPUOOPHI (mpumepsr),
ANEKTPUYECKUE MPEIOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJIBUraTelb
MOCTOSIHHOT'O TOKa, FT€HEPATOP MOCTOSIHHOT'O TOKA

3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1Ikana 3neKTpOMarHuTHBIX BOJH

3.20 JlyueBasa monenb cBeta. [IpsaMosiMHENHOE pacIIpOCTpaHEHNE CBETA

3.21 3aKkoH oTpaxkeHus cBeta. [lnockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH NPETOMIICHHS CBETa

3.23 ucnepcus cseta

e JInuza. Xox sydyedr B uH3e. DOKYCHOE pacCTOSIHUE JIMH3BI.

. OnTuueckast cuia MuH3b: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mpudopbl
Ilpakmuyeckue pabomul
###Par###I3mepeHre  ONTUYECKOW CHJIBI  COOMpAIOIICH  JIMH3HI;
(OKYCHOTO paccTOsiHUSL COOMpArOIei TUH3HI (TI0O CBOWCTBY PaBEHCTBA
pa3MepoB IpenMera M U300pa’keHus, KOorja MpelMeT PacloyioKeH B

3.26 JTBOMHOM (hOKYcCe), TTOKa3aTelNs MPEeTOMIICHUS CTEKIIA.
###Par###IccnenoBanue CBONCTBa M300pakKeHHS, TOJYYECHHOTO C
MOMOIIBIO COOMpAOIICH JTHH3BI, U3MEHEHUS (POKYCHOTO PACCTOSHUS
JBYX CIJIO)KCHHBIX JIMH3; 3aBUCUMOCTU YTJa MPETOMIIEHUS CBETOBOIO
Jy4a OT yrIJia MaJieHus Ha TPAHULIE «BO3YX — CTEKIIO»

Qusuueckue s6nenus ¢ npupoode: 3arMmenus ConHua u JIyHbl, 1BeTa)

3.27 TeJ, ONTHYECKHE sIBIICHHS B arMmocdepe (uBeT Heba, pedpaxius,
paayra, MUpax)

308 Texnuueckue  ycmpoticméa:  OYKHM, TE€pHCKON, (oToamnmapar,

‘ ONTUYECKUE CBETOBObI

4 KBAHTOBBIE SBJIEHUA

41 PannoaktuBHOCTE. Anb(a-, 6eTa-, raMma-u3ydeHus. Peakium anbda-
' u Oerta-pacnaga

4o Onwitel  Pesepdopma mo paccesHuto anbda-yactui. [lnanerapHas

MOJ€eIb aToMa




4.3

CocraB aromHoro siipa. M30Tomnsl

4.4 [Iepuon monypacnaga aTOMHBIX SIAEP
45 SnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAJOBOTO M MacCOBOTO
' qucen
Qu3suueckue A671eHUs 8 NpUpoOe: eCTECTBEHHBIH paOaKTUBHBIN (OH,
46 KOCMHYECKHE JIy4d, paJUOaKTUBHOE  H3IIyY€HHE  MPUPOTHBIX
' MUHEpAJIOB, JEHUCTBHE PpATUOAKTUBHBIX M3IYyUYCHUU Ha OpraHusMm
YyeJoBeKa
47 Texuuueckue  ycmpoucmea:  CHEKTPOCKON,  WHIWBHAYAJIbHBIN

AO3UMCETP, KaMEpa BI/I.HBCOHa, AACpHad SHCPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» dusuka: 7-i knacce: 0a30BbIM YPOBEHb: YUCOHUK; 3-€ U3JIaHHE,
nepepadboranHoe [leppimikun .M., BanoB A.W. AkiinonepHoe
obuectBo «M3aarenbctBo «lIpocBemienner»

» dusuka: 8- kmacc: 6a30BbI YPOBEHB: YUCOHUK; 3-€ U3aHUE,
nepepadotanHoe [leperimkun .M., UBanos A.W. AkiimoHepHoe
obmectBo «M3aarenbcTBo «IIpocBemenne»

» dusuka: 9-i kacc: 0a30BBIM YPOBEHb: YUEOHUK; 3-€ U3/IaHKE,

nepepadboranHoe [leppimikun .M., I'ytauk E.M., iBanoB A.W. u nap.

AxkmmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






