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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IMOJIOKEHUH M TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'oOC 000, a Takke c¢ yu€TtoM (QeaepanbHO pabouel TPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpamMMbl 1O (U3HMKE HaIpaBiIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS U OPraHHU3alUI0 M3y4YEHUs
¢u3MKu Ha NeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4ueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yjbTaTaM oO0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha
YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojaMm oOydeHHs (IO KiaccaM), Mpeajaraet MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3Y4YEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C ENbIO OKa3aHHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

duzrka SBISETCS CHCTEMOOOPA3YyIOIIMM Uil  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, TIOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KAaT B OCHOBE
IIPOIIECCOB M SBJICHHUM, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usnueckor reorpaduieil, BHOCHUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTUHY
MUpa, TPEJOCTaBIsAeT Hauboliee SICHbIE 00pa3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe OOIIero
o0pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHue
CJIEIYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS;

e OLCHMBATH U IOHMMATh OCOOEHHOCTH HaAYYHOI'O UCCIIEI0BAHNUS;

e UHTEpPHPETHPOBAaTH  JAHHbIE M  MCIOJb30BATh  HAY4YHBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

enn wu3ydeHuss (GU3NKA Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUSA
onpenenensl B KoHuenmuu npenoaaBaHuss yuyeOHoro mnpeamera «@Pusnka» B



oOpa3oBaTeipHBIX oOpranuzanusax Poccuiickoit @eaepanuu, peanmu3yrOLUX
OCHOBHBbIE 0011€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexabps 2019 r. Ne [TK4BH).

eaun nzyyenus pusuku:

NPHOOPETCHUE HWHTEpPECa W CTPEMJICHHS OOYJaIONIUXCs K HAYYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJE TIO3HAHUS W
(GbopMHpOBaHUE UCCIICIOBATECIBLCKOTO OTHOIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

(dopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK Pe3ysibTaTa HM3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEJICTABIICHUN O POJIU (HU3UKU IS PA3BUTHS JIPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE TPEJACTABICHUHA O BO3MOXHBIX cdepax  Oymyiei
npodecCHOHATBHON JACATEIBPHOCTH, CBA3AHHONW C (PU3UKOM, MMOATOTOBKA
K JaJbHEHIIeMy 0Oy4YCHHIO B ’TOM HaIpaBJICHUH.

I[OCTPI)K@HI/IG ATUX IENIeH IMporpaMmel I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTO
O6I.IIGFO 06pa30BaHI/I5{ oOecrneunBaeTCs pCIICHHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HaHWKA O JWCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TCIUIOBBIX, JICKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBICHUS
C WCTIOJIb30BAHHMEM ITOJIYICHHBIX 3HAHUH;

OCBOGHHE METOJZIOB pENICHHUS TPOCTCUINUX pacdYEéTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IgecKux MOJIETIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOMIOAaTh NPUPOJHBIC SBICHUS W BBITOIHATH
OTIBITHI, TAOOpPaTOPHBIE pa0OTHI U AKCIIEPUMEHTATIBHBIC UCCIIEOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHME TpUEMOB paboTel ¢  uHpopMmanuend  (PuU3NIECKOTO
colepkaHusi, BKItOYas WH(POPMAIUIO O COBPEMEHHBIX JOCTHMIKEHUSIX
bu3HuKYN, aHATA3 ¥ KPUTHYECKOE OIICHUBaHUE WH(OpMaIny;
3HAKOMCTBO €O chepamu  mpodeccHOHATBHOM  JCSATEIHHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HU3UICCKON HAYKH.



Ha u3ydenue ¢usuku (6a30BbIil ypOBEeHb) Ha YPOBHE OCHOBHOI'O OOILIETr0O
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kmacce — 68 dacoB (2 waca B Henmemwo), B 9 kmacce — 102 gaca (3 ygaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe 1o ¢Gu3MKe nepedyeHb J1abopaTopHbIX padoT
U OIBITOB HOCUT PEKOMEHIATENbHBbIA XapakTep, YUHMTENb JeJlaeT BBIOOP
MpOBeIeHUs J1a0OPATOPHBIX PAadOT M OMBITOB C YYETOM HWHIUBUIYATIBHBIX
ocoOeHHOCTe  00ydYarommxcs, CHUCKa 3KCHEPUMEHTAJIbHBIX  3a/laHUM,
npearaéMbix B paMKax OCHOBHOT'O TOCY/IapCTBEHHOI'O 3K3aMeHa Mo (U3HKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ouznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, IIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wusuka u jApyrue €cCTeCTBEHHbIE HAyKH U3Y4aloT TMPUPOJY.
EctecTBeHHOHAyYHBI METO/ TO3HAHMS: HAOJIOJCHUE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBUKEHUE THUIIOTE3, OHKCIEPUMEHT MO TMPOBEPKE THUIOTE3,
oObsicHeHre HaOmogaeMoro siBineHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®usnueckue NpubOpkI U MpoIeaypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM
U 1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.
2. H3MepeHue paccTOSTHUM.
3. M3MmepeHne o0bEMa XUJIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne temmepaTypsl IPU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U
JaTYMKa TEMIEPATypPhl.

6. lIpoBenenue nccnenoBaHus 10 MPOBEPKE TMIIOTE3BI: AATBHOCTH ITOJIETA
HIapyKa, MYyIMIEHHOTO TOPHU30HTAJIBHO, TEM OOJbINe, YeM OOJbIIe
BBICOTA ITYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BeumlecTBa. CBSi3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxkenue, nuddysus. BzanmoaelictBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH H
TBEPIBIX (KPUCTAIIMYECKUX) Tesl. B3auMOCBsI3b MEXK]ly CBOMCTBAMHU BEILIECTB B



pPa3HbIX arperaTHbIX COCTOSIHUSIX M KX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOJBI.

emoncmpayuu.

1. HabGmonenune OpOyHOBCKOTO JIBUXKEHHSI.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBICHUH, OOBSACHSIOUIUXCS  MPUTSHKEHUEM  HWIIH

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka pamaMeTpa aroMa METOJAOM PsAJoB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHMUE.
Cxopoctb. CpeaHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWKEHUU. Pacu€T nmytu u
BPEMCHH JIBHIKCHUS.

SBnenue MHepuMU. 3aKOH MHEpUUU. B3aumoneilcTBue Ten Kak MpUYUHA
U3MEHEHNsS CKOPOCTH JIBWKEHHsI Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B €IUHHUIIC
00BéMa BelecTna.

Cuita Kak XapakTepHCTHKA B3auMoiecTBUs Tesl. Cuia ynpyrocTH U 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOUIBIO AMHAMOMETpA. SIBJIEHNE TATOTEHHS U CHUJIa
TsbkecTd. Cuia TSKECTH Ha Jpyrux IuiaHerax. Bec Tena. HeBecoMocTb.
Ciio’)keHue CWJI, HaIllpaBJICHHBIX MO OJHOM mpsiMoi. PaBHOJEWCTBYrOIIAsT CHUJL.
Cuna tpenus. TpeHue CKOJBKEHUS W TPEHHUE TOKOsA. TpeHue B NMpUpPOJE U
TEXHUKE.

Jemoncmpauuu.

1. HaGmronenne MexaHUYECKOTO IBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHENHOTO JBUKCHU.

3. HaGmronenue siBjeHUST HHEPIIUH.

4. HaOmroneHnne u3MEeHEeHHs] CKOPOCTH TP B3aUMOJICHCTBUU TE.

5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIl.

6. Cro)xeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOrO JBWKEHHS (IIapuKa B

KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).
2. OmnpeneneHre cpelHE CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAKJIOHHOU IIOCKOCTH.



Ornpenenenue MIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsLKeHHs (aedopMariim)
MPYKUHBI OT MPUIIOKEHHOM CHIIBI.

5. OmnbITHl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH CHJIbI TPEHHSI CKOJIBXKEHHS
OT BE€cCa TeJa U XapaKTepa COMPUKACAIOIINXCA NOBEPXHOCTEMN.

Paspnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTell U ra3oB.

HaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIWYEHUS JaBlieHus. JlaBieHue
raza. 3aBUCHMOCTh JIaBJICHMS Ta3za oOT 00bEma, Temmepatypol. llepemaua
NABJICHUS TBEPABIMU TEJIaMH, >KMAKOCTSIMU U Trazamu. 3akoH Ilackass.
[THeBMaTHueckue MallMHBI. 3aBUCUMOCTh JIABJICHUSI KUIKOCTU OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaronuecs cocyabl. [uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe aaBiaeHue. [[puunHbI CylecTBOBaHUS
BO3yITHOM 06osouku 3emun. OnbiT Toppuuemnu. U3mepenue atmocdhepHOTO
JaBJIEHUsI. 3aBUCUMOCTh aTMOC()EpHOro AaBJICHUS OT BBICOTHI HAaJl YPOBHEM
mopsi. [Tpubops! 1 usmepenust atMochepHOTO JaBJICHUS.

JlelicTBME JKMAKOCTM W Tra3a Ha TOTPYKEHHOE B HHUX  TeEJO.
BeiTankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[liaBanuwe Ted.
Bo3nyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbl.

['mppasnnyueckuit mpecc.

[IposiBneHue necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYXKEHHON YacTH

TE€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE [UIaBaHUA TeJ: I[UJJABAHUE WM TOTPYyKEHUE Tel B
3aBUCUMOCTH OT COOTHOLIECHUS IUIOTHOCTEM TEJa U )KUIKOCTH.

Jlabopamopnuie padbomwt u onvimeot.

1. UccnemoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
NOTPYKEHHOM B KUJKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JICHCTBYIOIEH Ha TeJo,
IIOI'PYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIIEH CHUJIbI, JICMCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT MacChl TeJa.

o Uk~ w N
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4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKHABAIOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUIAKOCTH, OT OOBEMA MOTrPYKEHHOU B
XKHUJKOCTh YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WIH KOHCTPYUPOBAHUE JIOAKA U
OIIpeIeNIEHUE €€ TPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTh. DHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecusl pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBuwno» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHernueckas W MOTEHLIMAIbHAs DSHEPIUA.
[IpeBpaieHne OOHOTO BHJIA MEXAaHMYECKONM DHHEPrUM B JPyrod. 3akoH
COXpaHEHHMs JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHXKCHHUU

T€JIa [0 TOPU30HTAIILHOM ITOBEPXHOCTH.

2. Hccnenosanue yca0BHUM paBHOBECHUS pblyara.

3. Hsmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. W3ydeHune 3aKOHA COXpPaHEHHSI MEXAHUYECKON DHEPIUU.

8 KUIACC

Paznen 6. TenioBbIe SIBJIEHMS.

OCHOBHBIE TOJIOKECHUSI MOJIEKYJISPHO-KHHETHYECKON TEOPUHU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OmNbIThI, TOATBEPIKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJICKYJIAPHOKMHETUUECKOU TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHJIKOCTEH
YU TBEPABIX TEJI HA OCHOBE MOJIOKEHHUM MOJIEKYJISIPHO-KUHETUYECKOW TEOPHHU.
CmaunBaHue U KaMWUISIPHBIE SBICHUA. TemIoBoe pacuiupeHue u cxKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH SHEpPIUU:
Teionepeaaya u COBEpIIICHHE  PaOOTHI. Buger  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaectBo TemioThl. Y neabHas TEMIO0EMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w



OTBEPIECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Termiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneid KIIJ temnoBoro aBuraress.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N oD

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGroieHre siBIICHUH CMaYMBaHUS U KaITWJUISIPHBIX SIBJICHU.
HaOuroieHre TEII0BOTO pacIupeHuUs TEIL.

N3meHeHWe naBiacHUS raza Mpu U3MEHEHUM 00bEMa M HarpeBaHUU HJTU
OXJTQXKJICHUH.

[TpaBuia u3MepeHUs: TEMIIEPATYPHI.

Bune! reronepenayu.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CUJIAMHU.
CpaBHeHUE TEII0EMKOCTEH pa3IuYHbIX BEIIECTB.
HaGmronenue kumeHus.

HaGmronenre mocTostHCTBA TEMIIEPaTyphI NMPH TUIABJICHUH.
Moenn TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMBITHI IO 0OHAPYKEHUIO JEUCTBHUS CUIT MOJICKYIISIPHOTO MPUTSIKCHHS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHUIO TETJIOBOTO PACHIUPEHHSI TA30B, KUAKOCTEH U
TBEPABIX TEIN.

Omnpenenenue gaBiIeHUS BO3AyXa B OalNIOHE IITPHUIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUSI BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka rHUMOTE3bl JWHEWHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUECKOIN TpyOKE OT TeMIEPATypHI.
HaGmronenne wm3MeHEHHs BHYTPEHHEW SHEPIWHM Tella B pe3yjbTaTe
TEIJIoNepe1aun U pabOThl BHEIIHUX CHIL.

UccnenoBanue siBieHUs: TEMJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropstuei BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW IpH
TEMJI000MEHE C HArPEThIM METAINTUYECKUM LIUITUHIPOM.

10. OnpeneneHne yaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yieIbHOM TEIIOTHI MIJIABJICHUS JIbJIA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poja 3JIeKTpuyYecKuX 3apanoB. BzaumopelictBue
3apspkeHHBIX Tel. 3akoH Kymona (3aBUCHMOCTh CHIIBI  B3aUMO/ICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nose. Hanpsok€HHOCTH dnekTpuueckoro nodd. [IpuHuumn
CYNEPHO3UIMU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJIEKTPUUECKUM
3apsa. Crtpoenune atoma. [IpOBOJHMKM M JAMANIEKTPUKU. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJOBUS CYHIECTBOBAHMSI JJICKTPUUECKOTO TOKA.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUYECKHUIN TOK B JKUJIKOCTSIX M ra3ax.

Onektpuueckass unenb. Cuna TokKa. OJIEKTPUYECKOE  HAIpPSKEHHE.
ComnpoTuBieHre NPOBOJHHUKA. YIEIbHOE CONPOTHUBJIEHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnepoBaTenpHOE W IMapajuleIbHOE COEIMHEHUE
IPOBOJIHUKOB.

PaGora m MomHOCT 3JEKTpUYecKOoro Toka. 3akoH Jxoyns—Jlenma.
DNEeKTpUUECKHUEe IeNMH M TMOTPEOUTETN JIICKTPUUYECKOW DHEPruud B  OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHbIE MarHuTHL. B3auMonendcTBHE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnone. MaruutHoe mnoje 3eMiId U €ro 3HaueHue sl JKM3HU Ha
3emuie. OnbIT DpcTena. MarHUTHOE MOJIE€ IIEKTPUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJs HA NMPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apages. SBleHHE BIEKTPOMAarHUTHOW WHAYKUuH. [IpaBuiio
Jlerma. OnexrtporeHeparop. CrmocoObl TONYYSHHS AIIEKTPUUECKOW SHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3NEKTPUYECKHUX 3apANOB U B3aUMOJICHCTBHE 3apsiKEHHBIX

TEJI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS AIECKTPUUECKUX 3aPSIA0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUA 3IIEKTPUYECKOTO TOKA.

DIIEKTPUUECKUMN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3Mmepenune cuiibl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.
PeocTaT u MarazuH conpoOTUBJIECHHUIA.

B3aumopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTU pa3CICHUS MTOIIOCOB MarHuTa.
MoienupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToOKa. DIEKTPOMArHuT.

JlelicTBME€ MAarHUTHOIO I0JIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHOU UHIYKIUU.
OnbiTel Dapajes.

3aBUCUMOCTh HAIpaBJIEHUS] WHIYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHMUS.

DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpiThl MO HAONIOACHHUIO DIIEKTPU3AIMU TeNl WHAYKIHEH u TpH
COIIPUKOCHOBEHUH.

UccnenoBanne OEWCTBUSL 3JIEKTPUYECKOTO TOJISI HA MPOBOJHUKU U
JIUBIICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHHue CUIIbI TOKA.

N3smepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTHM CUJIBI TOKA, UAYILIETO YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD 3JIEKTPUYECKOT O
CONIPOTUBIICHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAX IOIEPEYHOIO
CEUYCHHMS U MaTepuaa.



8. llpoBepka mpaBuiia CIOKEHUS HANPSKEHUN IPU MOCIEI0BATEIBHOM
COEMHEHNH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuna I CHIBI TOKa MPHU NapAJIIEIBHOM COCIMHEHUHU

PE3UCTOPOB.

10. OmpenenieHne  pabOTHl  AJIEKTPUYECKOTO  TOKA, HMIYIIETO0 Yepes
pe3UCTOp.

11. OnpeneneHde MOIIHOCTA AJIGKTPUYECKOIO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MccnenoBanye 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsDKEHUS Ha HE.

13. Onpenenenne KII/ narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSTHHBIX MarHUTOB.

15. IBydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU  HX
00bEeIMHCHUH U Pa3/ICIICHHUN.

16. UccenoBanne JAEUCTBUS DJIEKTPHUYECKOIO TOKA HA MAarHUTHYIO
CTpEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS
KaTyIIKH C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyIIKE.

18. I3ydenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHue padoThl JIEKTPOABUTATEIIS.

20. U3mepenue KII/] a51ekTpoiBUTraTeIbHON YCTAHOBKH.

21. OOBITBl IO HCCJIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJIEHUS WHIYKIIMOHHOTO
TOKa.

9 KITIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe ABWKEeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWIKECHUSA. PaBHOMEpHOE NPSIMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TpsMoOJIMHEWHOE JABWKeHHE. CpeaHsas U
MT'HOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JBHXKEHHH.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE JBHkeHue. CBOOOIHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpeEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akon Hserotona. Tpetuid 3akoH
Herorona. [IpuHnmn cynepno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHUS! CKOJIbKECHUS,
CuJia TPEHUS MTOKOs, IPYTUe BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgenus. JIprwxkenne maHeT BOkpyr CoisHua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOoBecue MaTepuanbHOM  TOYKH. AOCOJTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTH.

Nmnynec Tena. M3menenue wummnynbsca. HWmmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCca. PEaKTUBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTu, ynpyrocTtu,
Tpeuus. CBsi3b dHEpruu U padoThl. [loTeHuManbHas >HEprus Tena, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3eMiid. lloTeHIManbHas DHHEPIHs CKATOM MPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTHUU.

Jemoncmpayuu.

1. HaGmionenne MeXaHMYECKOTO JBUKEHHUS Tella OTHOCUTEIBHO Pa3HbBIX

TE€JI OTCYETA.

2. CpaBHEHHME TyT€l UM TPACKTOPUW NIBMXKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune cKopocTy U YCKOPEHUS PSIMOJIMHETHOTO JBUKEHHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.
HaGmronenne nBr>xeHus Tea Mo OKPY>KHOCTH.

o U ok~ w

HaGmionenne MexaHWMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKCHUU
OTHOCHUTEJIPHO KaOnuHeTa (PU3nKH.
7. 3aBUCUMOCTb YCKOPEHHMS Tella OT MacChl TeJla U JAEUCTBYIOLIEH Ha HETO
CUJIBI.
8. HaOmronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TElL.
N3Mmenenune Beca Teia npu yCKOPEHHOM JIBHKCHUMU.
10. [lepenaya nmnyibca npu B3aUMOJEHUCTBUAU TE.
11. [IpeobpazoBaHus SHEPTUN TIPU B3aNMOJICHCTBUN TE.
12. CoxpaHEHHE UMITyJIbca IPU HEYPYTOM B3aUMOJEHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aHUMOJIEUCTBUU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOTHOM TaJICHUH.
16. CoXxpaHEHHE MEXaHUYECKOM OJHEpPruvM TMpH JBWKCHUM Tela TI0J
JNEUCTBUEM IIPYKUHBI.



Jlabopamophuie padomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa U AaJIbHEUIIEro paBHOMEPHOTO
JIBIDKCHUSI IIAPUKA WITU TEJICXKKU.

Omnpenenenue cpelHe CKOPOCTH CKOJIbXKEHUSI OpycKa WM JBUXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBHUXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JBMXKEHUHU 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSITCSA KaK psAJl HEYETHBIX YUCEII, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kodphUIMeHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUU
T€Ja 10 TOPU30HTAJIbHON TOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YIOPYrOCTH MpPU TNOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXpaHEHHUs SHEPTUU.

Pa3znen 9. Mexanuueckue Koje0aHUsI M BOJHBI.

Konebarensnoe paBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM:
IIEpHOJI, YacTOTa, AMIUINTYyaa. MaTeMaTHU4eCKMd W MPYKUHHBIM MasTHUKHU.
[IpeBpareHue sHepruy MpU KoJaeOaTETLHOM JBHKCHHH.

3aryxaromue koseObanus. BbeiHykaeHHbIe — KoneOaHus.  Pe3onaHnc.
Mexanunyeckue BoJHBL. CBoHCTBAa MeXaHMYECKHMX BOJH. IIpomonbHbIE WU
MoIepeyYHble BOJHBI. JlTMHA BOJMHBI M CKOPOCTh €€ pacipoCTpaHEHHS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. MHppa3ByK u
YIBTPa3BYK.

Jemoncmpauuu.

1.

LA R

HabGmronenne konmebaHuil TeN MOJ JAEHCTBUEM CHIIBI TSDKECTH W CHUIBI
YOPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenre BRIHYKICHHBIX KOJICOAHUN U PE30HAHCA.
PacnpocTpanenne npooJibHbIX U MONEPEYHBIX BOJIH (Ha MOAEIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophule padbomot u onvimot.
1. OmpeneneHue 4YacTOThl U TMEpHOJa KOJIeOaHUN MaTeMaTHYeCKOro
MasiTHUKA.

2. OmnpenenieHre 4acTOTHI U IEpHO/Ia KOJIeOaHUHN TPY>KMHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuoja KoJIeOaHHWM IMOJBEIICHHOTO K
HUTH Tpy3a OT JJIUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TIepuUojia KoOJIEOAHUN MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a.

5. IlpoBepka HE3aBUCUMOCTH Mepuoja KojJeOaHUul rpysa, MoaBEIICHHOTO
K HUTH, OT MacChl rpy3a.

6. ONBITBI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh Iepuoja KoJjeOaHui
MPY>XMHHOTO MasiTHUKA OT MACChl ITpy3a U )KECTKOCTHU MPY>KUHBI.

7. 3MmepeHne ycKopeHus CBOOOIHOTO TaICHHUS.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  TOJI€.  DJIGKTPOMAarHuTHbIE BOJIHBL.  (CBOMCTBa
AJIEKTPOMArHuTHbIX BOJH. [lIkana 3JeKTpOMAarHUTHBIX BOJIH. Vcmosnb3oBaHuUE
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cpeta. 3atmeHus ConHua u Jlynel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpa)KeHUs CBETA.

[Ipenomiienne cBeTta. 3akoH mnpenomiieHUs cBeta. llosHoe BHyTpeHHee
OTpaXkeHHe cBeTa. VCIoab30BaHME TOJIHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom myweit B nmH3e. OmnTHueckas cuctema Qoroamnmapara,
MHKpOCKONa M Teneckona. ['ma3 kak onrTumyeckas cucrtema. bim3opykocTe u
JaJIbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnektp. Onbitel HbloTona. CnoxxeHue
CIIEKTpaJbHBIX UBETOB. Jlucnepcus ceera.



Jemoncmpayuu.

1. IIpsaMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpakeHue cBeTa.

3. TlomyyeHue wu300paKeHU B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKajiax.

IIpenomnenue caera.

Onrudeckuii CBETOBOJ.

Xop nydelt B coOuparoiieit JuH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[TonyueHnne n300pa>keHH C TOMOIIBIO JTH3.

[Tpunuun neicTBus goToanmnapaTta, MUKpPOCKOIIA U TEJIECKOTA.

10. Mojenb riasa.

11. Paznoxxenue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU yIJIa OTPaKE€HUSI CBETOBOTO Jiyya OT yrjia
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naJICHUsI.
2. M3ydeHue xapakTepUCTUK U300paKEHUS MPeIMETa B IIIOCKOM 3€pKaie.
3. HccnenoBaHue 3aBUCUMOCTH YIJjla TMPEJIOMJIEHUSI CBETOBOTO Jyda OT
yTJia MaJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».
[TomyueHnne n300pa>keHHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue  ¢GOKYCHOTO  PACCTOSHUA W ONTHYECKOM  CHUIBI
coOMparoIeit JTMH3HI.
6. OMBITHI TTO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.
7. OnBITHI IO BOCIPHUATHIO IIBETA TIPEAMETOB MPU UX HAOJIOJICHUH Yepes
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnswitel Peszepdopna u miianerapHas mozens atoma. Monens atoma bopa.
Hcnyckanue u nornomieHne ceera aromoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PamnoaktuBHOCTE. Aunbda, Oeta- u ramma-u3iaydeHus. CrTpoeHue
aroMHOro  saapa. HyknoHHas  Monens  atoMHOro  siagpa.  M3oTomsl.
PannoaktuBHble npeBpamenus. [lepuon nmosypacnana aTOMHBIX SI€EP.

SAnepHbie peakuuu. 3aKOHbI COXpPaHEHHUs 3apsI0BOIO0 U MAacCOBOTO YHCEN.
DOHeprusi CBA3U aTOMHBIX sifiep. CBsI3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX M3JIYYEHHUU Ha >KUBBIC
OpraHu3MBl.

Jemoncmpauuu.



CrexTpbl U3y4YEHHUS U MOTJIOICHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHa.

Pabota cuérurika HOHU3UPYIOIIHUX U3TYUESHU.

Peructpauus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MTPOJIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIUIOMIHBIX U TUHEWYATBIX CIEKTPOB U3JTYUYECHHUS.

2. HccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMOZHOMY
nytu (o gororpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IS L T o I

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpHUTENBEHO-000011IaOIHI MOJTyJIb npeHa3HayeH TUISL
cucTemMaTu3alMud ¢ O00OOIIEeHHs] TMPEJAMETHOIO COJAEPKaHUS U OIbITa
NS TENBHOCTH, TPUOOPETEHHOTO TIPU M3YYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHy MO (PU3MKe s
00y4Jaromuxcs, BHIOPABIIUX 3TOT YUeOHBIN MpeIMeT.

[Ipy w3ydeHHUH AAHHOTO MOAYJSl PEAINU3YIOTCS M CHUCTEMAaTU3UPYIOTCS
BUJABl JIESTEIBHOCTH, Ha OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUKEHHE
OPEIMETHBIX W METAlPEeIMETHBIX IUIAHUPYEMBIX pPE3YyJIbTaTOB OO0y4YeHHUS,
(GopMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCIICZIOBAHUS SIBJICHUN MPUPOJIBI U TEXHUKH, OBJIA/ICHUE YMEHUAMU OOBSICHITh
¢u3nyeckue SBICHUS, IPUMEHSS MOJYyYEHHbIE 3HAHUS, pellaTh 3a7a4yd, B TOM
YHCJIe KAYECTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpyHUMIIHATBHO  NEATENbHOCTHBIM  XapakTep  JaHHOro  pasjena
peasuzyeTcst 3a CUET TOro, YTO 00YyYaroIMecs BBIMOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHSITH
¢u3nyeckue sIBICHUS B OKPYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4HbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBICHUH, B
TOM YHCJIE IS IPOBEPKH TMIIOTE3 U MOJIYUEHHUS TEOPETUUYECKUX BBIBOIOB,;

OOBSICHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX TOCTHKEHUI COBPEMEHHBIX
TEXHOJOTUH, HampuMep, NPAKTUYECKOrO  HCMOIb30BAHUA  Pa3IUYHbBIX
VMCTOYHHUKOB 3HEPIMM Ha OCHOBE 3aKOHA MPEBpALICHUS M COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs

HarpaBJICHO Ha AOCTUIKCHUC JIMYHOCTHBLIX, MCTAIPCAMCTHBIX WM IPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanuss y oOyyatomerocss OyayT coOpMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

- TMpOSIBIIEHHE HHTEpeca K MCTOPUA U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3HKOB;
2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAYMMBIX M JTUYECKUX TpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MIPUMEHECHHEM JOCTHKCHUN (DU3UKWY;

- OCO3HAHME BAXKHOCTU MOPAIbHO-3THYECKUX MPUHLUIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCTIPUATHE ICTETUUECKUX Ka4eCTB (PU3NUYECKON HAyKH: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAHME IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa
[IO3HAHUS  MHPA, OCHOBBI  PA3BUTHUS  TEXHOJIOTMH,  Ba)KHEUIIEHU
COCTABJIAIOILIECH KYJIbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, MHTEpECa K HCCIEI0BATEIbCKON
NEATEbHOCTH;

5) ¢opvmupoBanus KyJbTYpHl 3I0pPOBbSI W JIMOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHUE IIEHHOCTH O€30MacHOro o0pa3a XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)KHOCTU MpaBui O€30MacHOTO MOBEAECHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYJAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pedICKCHUU, TMPU3HAHHE CBOETO TMpaBa Ha
OmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa,;

6) TPy10BOr0 BOCIIMTAHMS



- aKTMBHOE y4yacTH€ B pEUICHUU MPAKTHUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U
COIIMATIbHOM HAMpaBIICHHOCTH, TPEOYIOMMUX B TOM 4ucie U (U3UYECKUX
3HAHMMU;

e - HHTEPEC K MPAKTUUECKOMY M3Yy4YEeHUIO npodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e - OpUEHTAIlUS HA MpUMEHEHUE (HU3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
obJlacTu OKpyXarouied cpejabl, MJIaHUPOBAHUS IMOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOLIEH CPEJIbI;

e - OCO3HaHHUE TIO0ATBLHOTO XapaKTepa YKOJIOTMYECKUX MpobsieM U MyTer ux

pEIICHMSI;

e 8) aganTanuu K M3MEHSIOIIUMCSI YCJIOBHSIM COIHAIBLHON W MPUPOTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJCHCTBUU TNPU BBHINOJHEHUU HCCIICIOBAHUN |
IIPOEKTOB (PU3MUYECKON HAIPaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM
APYTHX,

e - TIOBBIIICHHEC YPOBHS CBOCH KOMIICTGHTHOCTH 4Yepe3 TMPAKTHUYSCKYIO
NeSITEBHOCTD;

e - moTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PU3NYECKUX OOBEKTaX H
SBJICHUSX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e - IJJAHUPOBAHHME CBOETO PA3BUTHSA B MPUOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUM;

e - CTpEMJICHHE AaHAJIU3UPOBATh U BBISIBISITH B3aUMOCBS3M TMPUPOJIBI,

o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIOJb30BAHUEM (PU3UUECKHUX
3HAHMM;

e - OLIEHKA CBOMX JCHCTBUU C YYE€TOM BIHSHUA Ha OKPYXKAIOLIYIO CpeEny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 1m0 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT  cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEIILHBIC
YHUBEpCAIbHbIE Y4YeOHBbIC JCHCTBUS, KOMMYHUKATUBHBIC YHHBEpPCATbHbBIC
yueOHbIe ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIMU, OCHOBAHUS
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUST B paccMaTpHUBAEMbIX
(dakTax, AaHHBIX M HAOJIONECHUSX, OTHOCSIIMUXCS K (PU3MUYECKUM
SBJICHUSIM;

BBISIBJISIT IPUUUHHO-CIIC/ICTBEHHbBIE CBS3U MPU U3YYCHUU (PUINYECKUX
ABJIGHUA W  TMPOILIECCOB, JeJaTb BBIBOJAbI C  HCHOJIb30BaHUEM
JNEAYKTUBHBIX U MHAYKTHUBHBIX YMO3AKJIIOUEHHM, BHIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

CaMOCTOSATETILHO BBIOMpATh CMOCOO peuieHus yuyeOHOM (uznyeckon
3a/1auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB pElIeHUs, BHIOOP Haubolee
HOJIXOASILEro ¢ y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIENOBATEICKANA  HMHCTPYMEHT
TIO3HAHHS,

NPOBOJIUTH IO CAaMOCTOSITEILHO COCTaBICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (U3UYCCKUA DKCIEPUMEHT, HEOOJBIIOEe HCCICIOBAHUC
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha TNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIICPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH O0OOIIEHWS W  BBIBOABI IO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIee pa3BUTHE (PUBUUECKUX
MPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOJIOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTDH Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3aIPOCHI IIPH ITOUCKE
1 0TOOpe MH(POPMALIMK WU JAHHBIX C YYETOM MPEIIOKEHHON yueOHOM
bu3udecKoi 3a1a4m;

aHAJIM3UPOBATh, CHUCTEMaTHU3UPOBATh u UHTECPIPETUPOBATH
uH(OPMAIUIO PA3IMYHBIX BUAOB M (POPM IIPEICTaBICHUS;



CaMOCTOSATENIbHO BBIOMpPATh ONTUMAJBHYIO (OpMYy HpecTaBICHUs
uH(pOpMaMM U WUIIOCTPUPOBATh pPEIIAEMBbIE 3a/layd HECI0KHBIMU
CXEMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0J1€ 00CYXKJIeHUs1 Y4eOHOro MaTepuasa, pe3yibTaToB Ja00PATOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMon
TEMBbl M BBICKA3bIBaTh HJCW, HAIICJICHHBIC HA pEIICHUE 3aJaud U
Hoj/iepKaHue OaroxenaTeIbHOCTH OOLICHHUS;

COIIOCTaBIISAITh CBOM CYXKJCHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyXKMBATh Pa3IHMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TIPEACTABIATh PE3YIAbTAThl BBHIMOJTHEHHOTO (U3UUYECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHIYAIbHOW pabOThl TPHU PEIMIEHUH KOHKPETHOW (HHU3UIecKOon
po0JIeMBbl;

NpUHUMATh 1€l COBMECTHOH  JICATEIBHOCTH, OPTaHW30BHIBAThH
OeUCTBUSL MO €€ JOCTWKEHUIO: paclpedesiTh poJid, O00CYKAaTh
IpOLIECChl M PEe3yNIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIBbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHTrasi Ka4YeCTBEHHOTO pe3yibTara
10 CBOEMY HAIIPABICHUIO U KOOPJUHHUPYS CBOU JIEHCTBUA C IPYyTUMH
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/la B OOWIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHbIe YHHBepcalbHbIEe YUeOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M yYEOHBIX CHTYalHUsAX,
TpeOyIomuX /715 pemeHnus PU3nIecKux 3HaHuM;

OpPUEHTHUPOBATHCS B PA3IMYHBIX I[OAXOAAX MPUHATHUS PELICHUU
(MHAMBUAYAIbHOE, TIPUHATHE PEIICHUSI B TPyINe, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTaBJSATh AJITOPUTM pelIeHUs] (PU3NYECKOU 3a7auu
WIM [UIAHA WCCIENOBAaHUS C YYETOM MMEIOUIUMXCA PECYpPCOB H
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaracMble
BAPUAHTHI PELICHUI;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

JaBaTh QJICKBAaTHYIO OIICHKY CHUTyalluM U Tpejjiaratb IUIaH e¢
U3MEHEHUS;

OOBSICHSITh TMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUSI) Pe3yJIbTaToOB
NeSATeNIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY;

BHOCUTb KOPPEKTHUBBI B JEATEILHOCTH (B TOM YHUCJIE B XOJ BHITIOJTHEHUS
(bU3UYECKOro UCCIEAOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIUXCS CUTYyallud, YCTAHOBJIEHHBIX OIIHUOOK,
BO3ZHMKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPyroro uejgoBeKa B XOJAE clopa WU
JUCKYCCHUM Ha HAy4YHyK) TEeMY, IMOHMMAaTh MOTHBBI, HAMEpPCHHS U
JIOTUKY JIPyTOro;

PU3HABATh CBOE MPaBO Ha OMIMOKY MPH PElIeHUU (PU3MUECKUX 3aaad
WM B YTBEPKACHUSAX HA HAYYHBIC TEMBI U TAKOE YK€ TIPABO JPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydeHus B 7 KJjacce TpeIMETHbIE pe3yibTaThl HA 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: (U3MYECKMe U XUMHYECKHE SBJICHUS,
HA0JII0/ICHNE, DKCIICPUMEHT, MOJIENb, TUITIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOsIHUSA BellecTBa (TBEPOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEpHOE, MPSMOJIMHENHOE), TPACKTOPHS, PaBHOACHCTBYIOIIAsA
cuna, ngedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyath sBieHus (qudQy3us, TEMIOBOE JBIKCHHE YaCTHII
BEIIECTBA, PABHOMEPHOE JBWIKECHUE, HEPAaBHOMEPHOE JBUIKEHUE,
WHEPIHsI, B3aUMOJICWCTBHE TEJ, pPaBHOBECHE TBEPABIX TeI C
3aKpeTUIEHHON OChI0 BpallleHHs, I[epefada JJaBICHUS TBEPABIMU
TeJTaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe aBliCHWE, IJIaBaHUE
TEJN, TPEBPAIICHUS MEXaHWYECKOW SHEPruH) IO OMNHCAHUI0 WX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JACMOHCTPUPYIOIIUX
JTaHHOe (DU3UYECKOE SIBJICHUEC;

pacmo3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3WUYECKUX SBICHUUA B
OKPYXAIOIeM MHUpPE, B TOM 4HuCiIe (U3UYECKHE SBICHUS B MPUPOJIE:



MIPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOU
npupojie, ACUCTBUE CWUJIBI TPEHUSI B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUs Ha KUBOW OpPraHu3M, IUIaBaHUE PbIO, pblyaru
B TeJie 4YeJOBEKa, MPU 3TOM IMEPEBOJUTHh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (DU3NUECKUX
SIBJICHUI;

OMHUCHIBATh HW3Yy4YEHHbIC CBOWCTBA Tl U (UIWYECKHUE SIBJICHUA,
UCTIONB3Ysl  (PU3MUECKHMe BeNMYMHBI (Macca, 00BEM, TUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tejla, CWiIa TPEeHWs, JaBieHue (TBEPIOro Teina,
KUJKOCTH, Ta3a), BHITAJIKMUBAIONIAS CHJIa, MEXaHHYecKas padoTa,
MOIIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJbI, KOA(D(PUIIMEHT MOJIE3HOTO
JEeWCTBHS MEXaHU3MOB, KHHETUUYECKasl U TIOTCHITMAIbHAS YHEPTHUS ), IPU
OTMCAaHWUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAUYCHHS] ¥ €AWHUIBI (U3UYECKUX BEJIWYHUH,
HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMU BEJIMYMHAMU, CTPOUTH TPaPUKH H3YYEHHBIX 3aBUCUMOCTEH
(bu3nUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHHUS U TMPOIECCHI,
UCIIONIB3YSl TpaBHJIa CIOXKEHUS Chil (BAOJIb OJHOM MpsIMOil), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUJIO PAaBHOBECHS pblyara
(O7oka), «30J0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAaHECHHS
MEXaHMYECKOW SHEPTHH, MPU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATHh (HU3MYECKUE SBJICHUS, MPOIECCHl W CBOMCTBA TeN, B TOM
YUCI€ M B KOHTEKCTE CHUTyallUd MNPAKTHKOOPHUEHTUPOBAHHOIO
XapakTepa: BBISIBISATH NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1—2 JOTHYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX
CBOMCTBA  (M3MYECKUX  SBICHHM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemaTth pacuy€THbIe 3ajaud B 1—2 [EWCTBUA, HCMOJb3Yys 3aKOHBI U
dbopMyIbl, CBS3BIBAIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
YCIOBHUSl 3aJlaud  3alKChiBaTh KPATKOE YCJIOBHUE, MOJACTABIATH
¢dusnueckre BeTUYUHBI B (OPMYIIBI M MPOBOJIUTH PACUETHI, HAXOIUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOAUMBIE ISl PElIeHUsl 3a7ad, OLICHUBAThH
PEATMCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
$U3MYEeCKUX METOJOB, B ONUCAHUU HCCICIOBAHUSI  BBIICIATH



MPOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yibTaT, HAXOJUTh OIIUOKHA B XOJ€
OIbITA, 1€JIaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
dbuzmyeckux  CBOMCTB  Ten:  (GOpMYyIHUpOBaTH  IPOBEpsieMbIe
OPEANoNOXKEHUsI, coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000pyA0BaHUs, 3aMKUCHIBATh X0/ ONbITA U (OPMYIUPOBATH BHIBOBI;
BBIMOJHATH MpSIMble M3MEPEHUs PacCCTOSHMS, BPEMEHH, MAacChl Tela,
0o0bEMa, CHJIbI W TEeMIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX U
u(poBBIX MPUOOPOB, 3aAMHUCHIBATH IMOKa3aHUs NPUOOPOB € YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMUHHbI
OT JPYro¥ ¢ UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MMYTH
PaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHHU JABWKCHHS TeJa, CHUJIbI
TPEHMSI CKOJIbXKEHHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEMN
TeJ1 W HE3aBUCHUMOCTU CHWJIbI TPEHHUS OT IUIOMIAIU COMPUKOCHOBEHUS
TeJ, CUJIbI YIIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITATKUBAIONICH CUITBI
0T 00bE€Ma MOrpyKEHHOW YaCTH Tela M OT IUIOTHOCTH KHUJKOCTH, €&
HE3aBHUCHUMOCTH OT IUJIOTHOCTH TejJa, OT TIJIYOWHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIABAHUS TEJl, YCIOBUI PABHOBECHS phlUara
U OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUHM YYEOHOrO HCCIIEIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHATH  WU3MEPEHHs,  Clenys
NPENJIOKEHHOMY TUIaHy, (UKCHpPOBATh pe3yJabTaThl TMOJYYEHHOU
3aBUCUMOCTH (DM3MYECKUX BEIUYUH B BUJE MPEIIOKEHHBIX TAOIHI] U
rpaduKoB, AeaTh BEIBOBI MO pe3yabTaTaM UCCIICI0BaHMUS;

IPOBOAUTH KOCBEHHbBIE HM3MEPEHMs (PU3MUYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJIAa TPEHUSI CKOJIbKEHUS,
NABIICHUE BO3[yXa, BBITAJIKMBAIONIASA CHWJIA, JEHCTByOLmlas Ha
HOrpYXKEHHOE B KUAKOCTb T€JO0, KOA(P(UIMEHT MOJIE3HOTO IeHCTBUS
IPOCTBIX MEXaHU3MOB), CJE€Ayd NPEAJIOKEHHOW HWHCTPYKUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJTMYUHBI,

coOmoaTh TpaBWiIa TEXHUKH Oe30macHoCTH Tmpu  padbore ¢
1a00paTOpHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLHUIBI AEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOICTB:
BEChl, TEPMOMETP, JAUHAMOMETpP, COOOINAIOLINECS COCYAbI, OapomeTp,
phlyar, MOABUKHBIN U HEMOABUKHBIN 00K, HAKIIOHHASI TUIOCKOCTH;



K

XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OmMHCaHUS (B TOM YHCIE:
MOIINAITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpece,
MaHOMETpP, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMeTp), HCIOIB3Ys
3HaHHSI O CBOMCTBaX (U3MYECKUX SIBICHUH W HEOOXOJMMBIC
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMpPUMEpPhl (HAXOAWTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTHYECKOTO HMCIIOIh30BaHUS (DU3UUYCCKUX 3HAHWKN B MOBCEIHEBHOMN
KU3HU NI oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbS U COOTIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;
OCYIICCTBIISITh OTOOP WMCTOYHWUKOB HHpopMamuu B HHTEpHETE B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONUXCS 3HAaHUH W MYyTEM CpPaBHEHHUS pPa3IW4YHBIX HCTOYHUKOB
BBIJICIIATh HMH(POpMAIMIO, KOTOpas SBJISICTCS TPOTUBOPCUYMBOU HITU
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUNl  HAYYHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MYECKOTO COJEp)KaHMsI, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  MHTepHer, Biamerb mnpuémMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KpPaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM 4YHCIIe MyOJMYHO JAeNaTh KpaTKue COOOIIEHUs O pe3yibTaTax
NPOEKTOB WM Y4eOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIh30BaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3UKH,
COTMPOBOXK/IaTh BBHICTYIUICHHUE MTPE3CHTAIINEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00S13aHHOCTH B TPYNIIE B COOTBETCTBUU C TMOCTABICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.
KOHITy 0OyueHusi B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJB30BaTh IMOHATUA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHUE aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAJITMYECKUE U aMOP(HBIE Tejla, HACBHIIIEHHBIM U HEHACHIIIEHHBIN
map, BIAXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSI OSHEPIHS,



TEIUIOBOW  JBUIaTellb, DJJIEMEHTApHBIA  JJIEKTPUYECKHM  3apsif,
ANEKTPUYECKOE TI0JIE, NPOBOJHUKHA M JHUDJIEKTPUKHU, TOCTOSHHBIN
ANEKTPUYECKUIM TOK, MArHUTHOE T10JIE;

pasnuyarh sABJIEHUS (TEIJIOBOE pAaCIIMPEHHE U CKAaTHe, Terionepeaaya,
TEIJIOBOE  PABHOBECHE, CMA4YUMBAaHHWE, KaNWUIAPHBIE  SIBJICHUS,
UCITapeHNne, KOH/JICHCAIHS, IIJIaBJIEHHUE, KpUCTAJUIU3ALMS
(oTBepAeBaHUE), KHUIEHUE, Termonepenaya  (TEIJIONPOBOJAHOCTD,
KOHBEKIIUS, U3TYUEHHUE), AIEKTPHU3aLUs T, B3aUMOICHCTBHE 3aps/IOB,
NENCTBHS ANEKTPUUYECKOTO TOKa, KOPOTKO€E 3aMbIKaHHE,
B3aUMOJICICTBHE MAarHUTOB, JEMCTBUE MAarHUTHOIO MOJIsI HA TPOBOIHUK
C TOKOM, DJJEKTPOMAarHUTHas WHAYKLHUSA) 1O ONHUCAaHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYCHHBIX (U3UUYECKUX SBICHUHA B
OKpYXaIollleM MHUpPE, B TOM 4ucie (U3MYECKHe SIBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KalWUIIPHbIE SBJIEHUA B IPUPOJE,
KpUcTajulbl B mpupoie, uznydeHne ConHua, 3aMep3aHue BOJIOEMOB,
MOpcKkue Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, MWHEsS, CHera,
AJIEKTPUYECKHE SBJICHUsT B aTMocdepe, 3IEKTPUUECTBO IKHMBBIX
OpPraHHW3MOB, MAarHUTHOE To0jJe 3eMJM, Jpeild MoIarcoB, poJb
MarHUTHOIO MOJIS U1 KWU3HHM Ha 3emile, MOJSIPHOE CHUSHHE, IPU 3TOM
NepeBOANTh  MPAKTUYECKYI0  3aJady B  Y4eOHYIO,  BBIIEIAThH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;
ONUCHIBATh HM3YYEHHbIE CBOICTBAa Tel M (U3UUYECKUE SIBICHUS,
UCTOJB3Ys]  (U3NYECKUE BEJIMYUHBl (TeMIeparypa, BHYTPEHHSSA
JHEPrus, KOJIMYECTBO TEIUIOTHI, yJEIbHAas TEIUIOEMKOCTH BEIIECTBA,
ylenbHasl TEIUIOTa IUIaBJICHUS, YAENbHas TEIIoTa MapooOpa3oBaHMUs,
ylenbHas TEeIuloTa CropaHHus TOIUIMBA, KO3(Q(UIHEHT MOJIE3HOTO
JNEUCTBHs TEIUIOBOM MAIIWHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO31yXa,
JNEKTPUYECKUN 3apsij, CHUJla TOKA, OJJIEKTPUYECKOE HaIpsHKEHHUE,
COIPOTUBIICHUE IIPOBOJAHHUKA, YIEIBHOE COIPOTUBJICHUE BELIECTBA,
paboTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), PU OMHCAHUN MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIUYUH, 0003HAUCHUS
U eUHUIBI (PU3MUECKUX BETUYNH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE
JaHHYI0 (U3MUYECKYI0 BEJIMYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpavKy U3y4EHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOLECCHI,
WICIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU



CTPOCHMS  BEIIECTBa, NPUHIUII  CYNEPHO3UIMU  Toyer  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jlxxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, MIPU
9TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTeMaTHUYE€CKOE BhIPaKEHUE;

OOBSICHATh (DPU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallUd  NPAKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYMHHOCIICACTBEHHBIC CBS3U, CTPOUTH 00BsICHEHHE U3 1—2
JIOTUYECKUX I11aroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynbl, cBs3bIBaroIMe (GU3MUECKHUE BEJIUUYMHBI: HA OCHOBE aHAJIN3a
yCJIOBHS 3a7la4Ml 3alMChIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsI PEIIeHUs 3ajlauyd, BBIOMpATh 3aKOHBI M (POPMYIIBI,
HEOOXoAuMBbIE ISl €€ pelleHus, MPOBOIUThL Pacy€Thl U CpPaBHUBATH
MOJIYdEHHOE 3HaYeHue (PU3MYECKONM BEIUYMHBI C HU3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
($u3MUECKHX METOJ0B, UCIOJIb3Yys ONMHMCAHNE UCCIIEIOBAaHUS, BBIIEISAThH
IpoBepsieMOe TPEIONI0KEHHE, OICHUBATh IMPABUIBHOCTH MOPSIKA
IIPOBEICHUS UCCIIEAOBAHMS, JI€TIATh BBIBOJIBI;

NPOBOAUTH OMBITHl IO HAOMIOACHUIO (PU3WYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Ten (KamWIUISIPHBIC SIBICHHS, 3aBUCHMOCTh
JaBJICHUS BO3MlyXa OT €ro 00bEMa, TeMmepaTypbl, CKOPOCTH Mpolecca
OCTBIBAaHHUS M HArpeBaHMs NpPU H3JIYyYEHUU OT I[BETAa M3ITydarouiein
(morsjomiaronieii) MOBEPXHOCTH, CKOPOCTh HCHApPEHUs BOJBI OT
TEMIIEPATypPhl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, ANEKTpU3aLUs
T€1 U B3aUMOJEHCTBUE DHIIEKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHMTOB, BU3yaJIU3allis MarHUTHBIX MOJIEH OCTOSHHBIX
MAarHuTOB, JE€MCTBHUS MAarHUTHOIO TOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMyIupoBaTh MPOBEPSEMBbIC MPEANOIOKCHHSI, COOMPATH
YCTAHOBKY M3 MPEMJIOAKEHHOIO0 000PY/I0BAHUS, OMUCHIBATH XOJ OMbITA
1 GOPMYITHPOBATH BHIBOJIBI;

BBIMIOJIHSITh ~ TMPSIMBIE  WM3MEPEHUs TEeMIEepaTypbl, OTHOCUTENIbHOM
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKAa, HAIpPSIKEHUS C HCMIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUUKOB (PU3UUYECKUX BEIUYUH, CPAaBHUBATH



pe3yabTaThl  HU3MEpPEeHU ¢ y4€ToM  3aJaHHOM  aOCOJIOTHOM
MOTPEIIHOCTY;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BETUUNHBI
OT Jpyrod ¢ HCHOJIb30BAHUEM TPSIMBIX HU3MEPEHUH (3aBUCUMOCTH
CONPOTHUBIICHUS] TIPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAJAN MOMEPEUYHOrO
CEYEeHMsS] U YJEJIbHOTO CONPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, MIYIIETO uYepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAaHUE IMIOCJIEIOBATENBHOTO W MapaJyIeIbHOrO0 COEIUHEHUMN
NPOBOJAHUKOB): IJIAHUPOBATH HUCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIOJIHSITh U3MEPEHUs, CIIeysl MPEJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTU B BHE Tabiuil U rpaduKoB,
JIeNIaTh BBIBOIBI 110 pe3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpeHUs (U3NUYECKUX BeIWYuH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEpPEHUs, cOOUpaTh
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEIJIOKECHHON WHCTPYKIIUH,
Y BBIYHUCIISITH 3HAYCHUE BEJTUUNHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMETP,
BOJIBTMETP, CUETUUK DIJIEKTPUUECKOM SHEPrUU, dIEKTPOOCBETUTEIbHbBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl),
ANEKTPUUYECKUE MPEIOXPAHUTENH, DJIEKTPOMATrHUT, 3JIEKTPOIBUraTEIb
MIOCTOSIHHOTO TOKa), MCIOIb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKUX
SBJICHUI U HEOOXOANMbIe (PU3NYECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MHPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTEIbHBIE
npuOOpsl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusl, SJIEKTPOCKOII, PEOCTAT), COCTABIISTh CXEMbl 3JIEKTPUUECKUX
Herne C  MOCIENOBATENIbHbIM W MAapajulelIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3inyas  yCJIOBHbIE  OOO3HAYEHUS  DBJIEMEHTOB
BJICKTPUYECKUX LIECTIEH;

NPUBOJIUTh TPUMEPHl (HAXOAWTH WH(MOpPMAIMIO O MpuUMepax)
MIPAKTUYECKOTO HMCIOIb30BaHUS (DU3NUECKUX 3HAHWN B MOBCEIHEBHOU
KU3HU I oOecrieueHus 0e30MacHOCTH MpU 0OpallleHUH ¢ Mpubdopamu
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Y TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 37JOPOBBs U COOIIIOICHUS
HOPM IKOJIOTUYECKOTO TMOBEACHHS B OKPY>KaloIel cpee;
OCYIIECTBIATh MOMCK HH(OpManuu (UNYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE HUMEKIOIIUXCSA 3HAHUW U NIYTEM CpPAaBHEHUA
JIOTIOJIHUTENIBHBIX HMCTOYHHMKOB BBIICIATH HWHGPOPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHOU;
UCTIOJB30BaTh MpPH  BBHIMOJTHEHWH YYEOHBIX 3aJaHUi  HAYYHO-
NOMYJIAPHYIO JUTEpPaTypy (U3MUECKOTO COJCpKAHUS, CIPaBOYHBIC
MaTepuanbl, pecypchl cetd  UHTepHeT, BiIageTh NpuéMamMu
KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU W3 OIHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC W KPAaTKUE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB (HPHU3UIECKOTO
COJICp)KaHUsl, B TOM YHCIE IYyOJUYHO TIPEJCTABIATH PE3yIbTAThI
NPOCKTHOW WM HCCIIENOBATEIIbCKON  JESITENbHOCTH, TPU 3TOM
rPaMOTHO HCIIOJB30BaTh HW3YYCHHBI TOHATHHHBIA ammapaTr Kypca
(U3MKH, COMPOBOXKAATH BBHICTYIUICHHE MTPE3CHTAINEH;

IpU BBIOJIHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUMN (PU3MUECKHUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 32 BBHITIOJIHEHUEM IUTaHA JAeHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MPOSIBIISIS TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

KOHIy oOy4yeHUs B 9 Kiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarephalbHas TOYKa,
TPAaeKTOpHUs, OTHOCHUTEIBHOCTD MEXaHUYECKOTO JBVDKECHUS,
nedopmarus (yrnpyras, IiacTU4ecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPErpy3KH, LUEHTP TKECTH, aOCOTIOTHO
TBEPAOE TEHO, LEHTP THHKECTA TBEPAOrO TEja, PABHOBECHUE,
MEXaHWYeCKHe KOJeOaHWsS W BOJHBI, 3BYK, MH(MPaA3BYK U YIbTPa3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKalda JJIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JANbHO30PKOCTh,  CIEKTPHI  UCIYCKaHHUS U
norjionieHus, anbda, O0era- U raMma-u3aydyeHHs, U30TOIbl, sAEpHAas
DHEPIeTUKA;

pas3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEIHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIUHENHOE JIBHXKEHUE, CBOOOIHOE
MaJCHUE  TEJ, PAaBHOMEPHOE  JABMXKEHME 1O  OKPYKHOCTH,



B3aUMOJICIICTBUE  TeJ, pPEaKTUBHOE JBIDKEHHE, KoyebaTeabHoe
JIBWKEHUE (3aTyXarollMe W BbIHYXKJEHHbIE KOJeOaHMs), pPE30HAHC,
BOJHOBOE  JBWKCHHE,  OTPaXXEHHUE  3BYKa,  MPSIMOJUHEIHOE
pacrpocTpaHeHHe, OTpa)XCHHe M NPEJOMJICHHE CBeTa, IOJHOe
BHYTPEHHEE OTPAKCHHE CBETa, pPas3jIoKeHUE OENoro cBeTa B CIEKTP U
CIIO)KCHHE CIIEKTPAJIbHBIX I[BETOB, AHCIIEPCUS CBETA, €CTECTBCHHAS
pPaoOaKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTpa HM3ITYYCHHUS)
MO OIUCAaHWI0 MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (Pr3MUecKoe SBICHHUE;

pacrmo3HaBaTh TNPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpyXaromeM Mupe (B TOM yHclie (pU3MUECKHe SIBICHUS B MPUPOJE:
OpUIMBEL M OTJUBBI, JABWKEeHHE TulaHeT COMHEYHOHW CHCTEMBI,
PCaKTHUBHOE JBIDKEHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHWE BOJHBI, IyHAMH, 3XO,
[[BETA TEJ, ONTHYECKUE SIBICHHS B MPHUPOJIE, OMOIOTHUECKOE JIEHCTBHIE
BUAMMOTO, YIBTPAQHUOJICTOBOTO M PEHTICHOBCKOTO H3IIyYEHUH,
€CTeCTBEHHBI  paJMOaKTUBHBIH  (GOH,  KOCMHYECKHE  JIyYH,
palMOaKTUBHOE M3Iy4yeHHE MPHUPOIHBIX MHHEPAJoB, JeHCTBHE
pPaIMOAaKTUBHBIX W3TYYCHHH HaA OpraHU3M 4YelloBeKa), NpU ITOM
NEepEeBOIUTh  MPAKTHUECKYIO 3aJadyy B  y4eOHYIO,  BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHHIA;
ONMCHIBATh HW3YyYEHHBIE CBOWCTBA Teln U (UIUUECKUE SIBIICHUS,
UCTIONB3YS (PU3MUECKUE BEITMUYMHBI (CPEelHsSi ¥ MTHOBEHHAsi CKOPOCTh
Tella P HEPaBHOMEPHOM JIBWKEHUH, YCKOPEHHE, ITepeMelIeHUE, IyTb,
yrJIoBasi CKOPOCTh, CHJIa TPEHHWsS, CHJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpPEeHHE CBOOOTHOTO MAaJCHHs, BEC Telld, UMITYJbC Tella, MMITYJIbC
CWJIbI, ME€XaHW4yeckas padoTa W MOLIHOCTb, MOTEHIMAIbHAs YHEPrHUs
TeJla, TOJHATOr0 HaJ MOBEPXHOCTBHIO 3€MJIM, MMOTCHLUATIbHAS SHEPTUS
C)KaTOM TMpY>KUHBI, KUHETUYECKas SHEprus, MOJHAs MeXaHU4ecKas
SHEprusi, MepUoJ W YacToTa KojeOaHWUH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEeIOMIICHUS
Cpenbl), IpU ONMHCAHMM TMPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICH
UCTOJB3YEMbIX BEIUYMH, OOO3HAUYEHHS U EAUHUIBl (DU3HUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (PU3NUYECKYIO
BEJIMYUHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpapuKd H3yUYCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U TPOLECCHI,
MCIIOJIB3Ys 3aKOH COXPAHEHHS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIMUI CYNEPNO3UIMN CUJ, TPUHIUI OTHOCUTENbHOCTH [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPAKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHbI COXpPAHEHHUs 3apsSJ0BOTO M MAacCCOBOIO
yucell TMpU SAEPHBIX pPEAKUUAX, OPU 3TOM [JaBaTh CIOBECHYIO
(GOpMyNIHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTEeMaTUYECKOe
BBIPAYKEHUE;

OOBSACHATHh (PU3MYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€  CUTyallMil  MNpPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSCHEHUE U3 2—
3 JIOorMYecKux IIaroB ¢ Omnopod Ha 2-3 H3yYEHHBIX CBOICTBa
(du3nuecKuX sABICHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemiatb pacy€THble 3anaud (omMparoluecss Ha cucTeMy u3 2-3
yYpaBHEHMI), HCHOJB3YsS 3aKOHBI W (OPMYJNbI, CBSI3bIBAIOIIUE
¢u3znueckre BeTWYMHBI: HAa OCHOBE aHalM3a YCJIOBUSA 3aJadyd
3aMKMChIBaTh  KpPaTKOE YCIIOBHUE, BBIABIATh HEJAOCTAIOIIUME  WIIU
U30bITOYHBIC JIaHHBIE, BHIOMPATh 3aKOHBI U (QOPMYIIbI, HEOOXOIUMbIE
JUISL pelieHusi, MPOBOJUTH PACUETHl U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3NYECKON BEITUUNHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIU
(Gu3MUECKNX METO0B, UCIOJIb3Yys OMHMCAHUE UCCIEAOBAHMS, BBIICIATH
IpoBepsieMOe TPEIOJI0KEHHE, OICHUBATh MPABUIBHOCTH MOPSAKA
NPOBEJICHUS HCCIEOBaHMs, JeliaTh BBIBOJABI, HWHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHH U ONIBITOB;

IPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
du3nuecKrX CBOWCTB Tell (M3yueHue BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUSI PHEPIHH, 3aBUCHUMOCTb TMEpHUoJa KoJieOaHUM MPY>KUHHOTO
MasTHHKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT
aMIUTUTYJBl MaJIbIX KOJeOaHWi, NPAMOJIMHEHHOE pacmpoCcTpaHeHUe
CBETa, pas3joXeHue OeJoro cBeTa B CHEKTP, H3YUYEHHE CBOMCTB
n300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHus IpeaMeETa B
cobuparomeit J1uH3e, HaOMI0JeHNE CIUIOIIHbBIX U IUHEHYaThIX CIIEKTPOB
U3TY4YeHHSI): CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa 0OOpyJOBaHUS, OMHCHIBATH XOJ OMNBITA U €r0 PEe3yIbTaThl,
(dbopMyTHpOBaTH BHIBOIBL

OPOBOAUTh IpPU HEOOXOJMMOCTH CEpPUI0 MPSIMBIX HW3MEpPEHUH,
ompenenssl CcpellHee 3HaueHue u3MepsieMoil BenuuuHbl ((HOKyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBHIOOp crocoba
u3MepeHus (M3MEPUTENHLHOTO TPUOOopa);



MPOBOJUTL HCCIICIOBAHUE 3aBUCUMOCTECH (U3MUECKHX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHU
MIPY PaBHOYCKOPEHHOM JBMKCHUHU 0€3 HauaJdbHOW CKOPOCTH, MEpPHOJIa
KoJIeOaHW MAaTEMAaTHIECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTPaKCHHs CBETAa OT yIJIa MAaJeHUs U YIia MPEIOMIICHHUS OT YIJia
najcHus): TUTAHUPOBATh HCCIEAOBAHUE, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, ()UKCHUPOBATh pE3yJbTaThl IOJYYCHHONW 3aBUCHUMOCTH
(Gu3HUECKUX BEIWYUH B BUJE TaOJUIl U TpaduKOB, J€IaTh BHIBOIBI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

NPOBOJAUTh KOCBCHHBIC HM3MEPCHUS (PU3NYECKHX BEIMYMH (CpPEaHSSA
CKOPOCTh M YCKOPCHHE Tella MPU PAaBHOYCKOPCHHOM JIBHIKCHUH,
YCKOPEHHE CBOOOJIHOTO TMAJCHUSs, )KECTKOCTD MPYKUHBI, KO3PHUIIUCHT
TPEHHS CKOJBKCHHS, MEXaHMYecKass pabdoTa W MOIIHOCTh, YacToTa U
NeproJ] KOJICOaHWH MaTEMaTUYECKOTO W TMPYKUHHOTO MAasSTHUKOB,
ONTHYECKAas CHJa COOMpAOIICH JIMH3BI, pPaJUOAKTUBHBIA (OH):
IUTAHKUPOBATh U3MEPEHUs, COOMpaTh SKCIICPUMEHTAIBLHYIO YCTAHOBKY U
BBITMIOJIHATE ~ WU3MEPCHHUS, CleAys MPEUIOKEHHOW  HMHCTPYKIIUH,
BBIUUCIIATh 3HAYEHWE BEJIMYMHBI ¥ aHAIU3UPOBATH IIOJYYCHHBIC
pe3yabTaThl C YUYETOM 3aJaHHOW MTOTPEITHOCTH H3MEPEHUH;

coOnroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKH HM3YYEHHBIX (U3UYECKUX MOJCIICH:
MaTepuabHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJEIbh aroMma, HYKJIOHHas
MOJIEJTh ATOMHOTO SIpa;

XapaKTepH30BaTh TMPUHIUIBI JIEHCTBUS HU3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPON Ha WX OmucaHus (B TOM YHCIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKODEHUS, paKeTa,
9XOJIOT, OYKH, MEepUCKom, (oToamnmapar, ONTUYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBaxX (U3MUECKUX SBJICHHUH U HEoOXonuMmble (U3MYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH  W3Y4YEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPUTETHHBIX npudopoB u
TEXHOJIOTUYECKUX TIPOIECCOB TMPH PEHICHUH YUeOHO-TIPAKTHIECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUS M300pPaKeHU B TUIOCKOM
3epKajie ¥ COOMPAIOIIECH JTMH3E;



NPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUS (PU3UUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTMYECKOTO OBEACHMS B OKPYKaIOILEH CpeJie;
OCYIIECTBIIATh TOUCK HWHPOpManuu (PU3UIECKOTO COACpKaHUS B
Nutepuere, camocTosiTenbHO (HOPMYNHpPYs TOMCKOBBIM  3arpoc,
HAaXOJUTh  MYTH  OMNpEJEJEHUS  JIOCTOBEPHOCTH  IMOJIYYEHHOU
uHQoOpMalMK Ha OCHOBE MMEIOIIMXCS 3HAHUW M JIOMOJIHHUTEIBHBIX
HUCTOYHUKOB;

UCIIOJI30BaTh NPHW  BBIMOJHEHUM Y4EOHBIX 3aJaHUN  Hay4dHO-
NOMYJIAPHYIO JIUTEpaTypy (PU3MUECKOTO CcoAepKaHusl, CIPaBOYHBIC
Marepuaiabl, pecypchl cetu VIHTepHeT, BiajeTh NOpuéMaMu
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIMU W3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOYHUKOB (DU3UYECKOTO COJEPKaAHMUS,
myOIMYHO NPEJICTABISATh pe3ynbTaThl IPOEKTHOU WIH
UCCJIeI0BATEIbCKON JACSTEIBHOCTH, IPU STOM TPAMOTHO HCIIOJIb30BaTh
U3YYCHHBIH TOHATUMHBIN ammapaT HM3y4yaeMoro pasjaena (QU3uKd u
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTALUEeH ¢ y4€ToM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOLIEro M1Upa

bu6moreka [IOK
1.1 (6)) - 2 0 0
H3Mka - Hayka o npHpose https://m.edsoo0.ru/7f416194
1.2 Ddusmyecke BETHUHHBI 2 0 1 Bubmaotexa LIOK
https://m.edsoo.ru/7f416194
. bu6moreka [IOK
1.3 E 2 0 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS hitps://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

bu6mmoreka [JOK
2.1 C 1 0 0
TpoetHiue Beliiectsa https://m.edsoo.ru/7f416194
JIBrykeHre u B3aMMOACHCTBUE YaCTHUII bubnuoreka [JOK
2.2 2 0 1
BEIllECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 1 0 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMoaelicTBHE TeJl

3.1 MexaHn4decKkoe ABMKCHHE 4 1 0 bu6mmoreka [JOK



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

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

3.2 Hueprus, macca, IIIOTHOCTh 5 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 12
A BIABE G https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TeIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOCEpHO AaBICHHE https://m.edsoo0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 5 bubnuorexa [JOK
' HOIPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasnen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHoCTS 3 https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmmorexa [TOK
https://m.edso0.ru/7f416194
bubnuoreka [JOK
5.3 M 4
CRAMACCIAN SHeprit https://m.edso0.ru/7f416194
Hroro no paszneny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14




8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensoBble iBJIeHUS
bu6mmoreka [{OK
1.1 i 7
CTpoeHHE 1 CBOHCTBA BEICCTBA 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 3 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla bubnuoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 9 htts://m.edsoo.ru/7fA181ce
2.3 MarsuTHbIC SBICHUS 6 1 1 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [[OK
24 C) 4 1 0
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 6 16

I[TPOTPAMME



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

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uucgpoBbIe
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 1 bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 2 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 0 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusi U BOJTHbI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXAMMHCCINE KOJChANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 9 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6



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

Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorera [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznosxenue Genoro ceeta B CEKTP 3 1 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
5.1 Hcnyckanne v NOrIOMEHNEe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1a4a6
bu6moreka [IOK
52 (Tpoetiiie aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe 1bHO0-00001IaK0 1M MOLY b
6.1 [ToBTOpEeHuUe 1 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 102 26

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTHueckue op
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
®du3uKa — Hayka O MPUPO/IE.
1 Asnenus npupoel. dusndeckue 1 0 0 https://m.edsoo.ru
SIBJICHUS
MexaHndeckue, TCILUIOBEIE,
2 ANEKTPUYECKUE, MAaTHUTHBIE, 1 0 0 https://m.edsoo.ru
CBETOBBIE, 3BYKOBBIE SIBJICHUS
®u3nyecKue BEITUYNHBI U UX
3 1 0 0 https://m.edsoo.ru
U3MEPEHUE
Ypok-uccnenoanue "N3mepenne
TeMIepaTypbl IPU MOMOLIU
4 PaTypRL TP B 1 0 1 https://m.edsoo.ru
XKUJKOCTHOTO TEPMOMETPA U
JlaTYuKa TEMIIEpaTyphl"
Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3Y4aIOT
5 npupoay. EcrecTBeHHOHAay4HBIN 1 0 0 bubnuorexa [IOK
MeTo no3Hanud. Onucanue https://m.edsoo.ru/ff09f72a
(bu3MYECKUX SIBJICHUN C TTOMOIIBIO
MoOJenen
VYpok-uccnenosanue "[Iposepka
6 . 1 0 1 https://m.edsoo.ru/ff09f72a
TUIIOTE3bI: AATIBHOCTD MOJIETA



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

IIAPHKA, TYLICHHOTO
TOPpHU30HTAJIBHO, TEM 60J'II)IH€, yeM
OoJtbIIe BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

7 JIOKA3bIBAKOLIME TUCKPETHOE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIeCTBA
8 JIBM>KeHME YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMNbITHI IO
9 HaOJIOACHHIO TEIIJIOBOTO https://m.edsoo.ru/ff09f72a
pacIIupeHus ra30By»
KonTtponsHas pabota
10 "[lepBoHavanbHBIC CBEACHHS O bubmorexa LOK
" https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIECTBA
ArperatHble COCTOSIHHS BEIIECTBA.
B3anmocBsI3b MEX Iy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX M HX https://m.edsoo.ru/ff09f72a
ATOMHOMOJIEKYJIIPHOM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHMH BOJIBI
MexaHHYeCKOE JBHIKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bu6mmoreka [JOK
13 Ciopocts. EnuruIEL cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS bubnuorexa LIOK
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https://m.edsoo.ru/ff0a0ae4

KonTtponsHas pabora

15 " " https://m.edsoo.ru/ff0a0ae4
MexaHnueckoe IBUKEHUE
Wuepuust. 3akoH HHEPIUHU.
16 B3anmopeiicTBue Ten Kak IpuYrHa bubnuotexa [JOK
W3MEHEHHUs CKOPOCTH JIBKECHUS https://m.edsoo.ru/ff0a0c10
Ten
[InotHOCTH BemiecTBa. Pacuer
17 Macchl U 00beMa Tesa 1Mo ero bubmmorexa [OK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlabopaTtopHnast pabota
18 «OrnpeneneHune MIOTHOCTH https://m.edsoo.ru/ff0a0ae4
TBEPJIOTO TEIIA»
19 Pemenne 3agay mmo teme bubnuorexa [JOK
"ITnoTHOCTE BemiecTna' https://m.edsoo.ru/ff0al23c
20 Pemenne 3amau mo teme "Macca, bubnuorexa [JOK
00BEM U IUIOTHOCTH BeliecTsa” https://m.edsoo.ru/ff0al778
Cuia KaK XapaKTepUCTHUKa
21 B3auMozeiicteud ten. Cria https://m.edsoo.ru/ff0al778
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3yuenue
22 JABHCHMOCTH PACTIRCHI https://m.edsoo.ru/ff0al778
(medopmarun) Ipy>KUHBI OT
MIPHUIIOKEHHOM CHITBI»
23 SBnenue TaroreHud. Cusa TSKECTU https://m.edsoo.ru/ff0a1778
24 CBs13p MEXly CUIION TSKECTH U bubnuorexa [IOK
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

maccoi Teiaa. Bec Tena. Pemenue
3aza4 o teme "Cuna tsoxkecta"”

https://m.edsoo.ru/ff0al778

Cuna TsKecTH Ha Ipyrux

bu6mmoreka [IOK

25 ianerax. Ousnueckue
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTHKU TJIAHET
N3mepenue cui. lunamomertp. Bec
bubmmoreka [{OK
26 tena. HeecomocTs. [IpakTrueckast
https://m.edsoo.ru/ff0al8cc
paborta
CrnoxkeHne IByX Cul,
27 HaIl aBJ'IeHIJIII)Iz,(XHO OTHOU MIPSAMON bubmmorexa [OK
P . A P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIAS CHIT
Pemenue 3amad mo reme
28 " e " https://m.edsoo.ru/ff0a1778
PaBHOelicTBYIOIIAs CHIT
Tpenue ckoJIbKEHUs U TPEHUE
29 nokos. TpeHue B npupoae u bubmmorexa LOK
P PHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopHas paborta «3ydeHue
3aBUCHMOCTH CHJIbI TPEHUS
30 CKOJIBYKEHHUS OT CYJIBLI JaBJIEHUS U Eubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAOIINXCS
MTOBEPXHOCTEH»
Pemenue 3amau o remam: «Bec
31 tenay, «I'paduueckoe bubnuoreka [JOK
n3zo0paxeHue cuim, «CUIIb, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHIDY
KonTtpoabHasg padora o TeMam:
32 p p https://m.edsoo.ru/ff0al778

«Macca, IIIOTHOCTBY, «Bec Tenay,
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«['pacduueckoe n3o0pakeHUe CUIY,
«Cuibsn»

Hasnenue. CriocoObl yMEHbIIEHUS

bu6mmoreka [IOK

33
U YBEJIMYEHHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa bubnmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Tlepenaua naBneHust TBEPALIMU
35 TeJ'II;I\J/III/I mi KOCTSIMU U ll"):lISaMI/I bubnmorexa LOK
> KU ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBieHue B )KUJIKOCTH H rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa TTOK
https://m.edsoo.ru/ff0a2718
TSKECTHA
Pemrenue 3amay mo reme
37 «/laBneHue B )KUIKOCTH U Ta3e bubmorera [JOK
a ' https://m.edsoo.ru/ff0a2826
3akoH Ilackams»
bu6mmoreka [JOK
38 Coo0 e
OODIIATOIECA COCYIRT https://m.edsoo.ru/ff0a2970
39 I'unpasimueckuii mpecc Eubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
M T 7
40 aHOMeTpHv OPHIHEBOH https://m.edsoo.ru/ff0a3136
SKUIKOCTHBIA HACOC
Atmocdepa 3emiu. [Tpuyannsl
CYIIIECTBOBAHUS BO3 HOI
i i bubmuoreka [JOK
41 000J104KHM 3eMian. 3aBUCUMOCTh

aTMOC(bepHOFO JaBJICHHUA OT
BBICOTBI HaJl YPOBHEM MOPA.

https://m.edsoo.ru/ff0a2b5a
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[TpakTuyeckas pabora

Bec Bo3nyxa. AtmocdepHoe

bu6mmoreka [IOK

42
JIaBJICHUC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubmmoreka [JOK
nasneHus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpPHOTO
44 JaBJIEHUS OT BEICOTEI Ha, OBHEM bubnmorexa LHOK
AYP https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bbapomertp-anepoun. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amau no teme
46 " 8 " https://m.edsoo.ru/ff0a3a96
ATtMochepHoe 1aBieHHE
JleiicTBuE JKUAKOCTH U T'a3a Ha
47 nor €HHO€E B HUX TEJO bubmmorexa TTOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlaGopaTtopHnast pabota
48 «OmnpeneneHre BoITATKABAIOIICH bubnuoreka [JOK
CHUJIBI, ICUCTBYIOILIECH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY’KEHHOE B JKHJIKOCTbY
Jlaboparopnas paboTa o Teme
«HccnenoBanne 3aBUCUMOCTH Beca
49 Tejia B BoJe oT 00béMa Eubmorexa HOK
5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YacTH
Tenay
50 IInaBanue Ten bubmorexa [IOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3a96
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Jlaboparopnast pabota
"KoHcTpynpoBaHue apeomMeTpa uin

ol KOHCTPYMPOBAHHE JIOJAKU U 1 https://m.edsoo.ru/ff0a3a96
OlpenesIeHue e€
rpy3onoabémMHoCTH"
KonTpomasHas paborta no Temam:

59 «[lnaBanue Cyn0B. 0 bubnuotexa [JOK
BosznyxomnaBanue», «laBinenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U ra30B»

bu6moreka [IOK
53 Mexanmrieckas pabota 0 https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK

>4 MoIHOCTE. ERMHHIE! MOMHOCTH 0 https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenoBanue "Pacuér

55 MOIITHOCTH, Pa3BUBAEMOM TIpH 1 https://m.edsoo.ru/ff0a3f82
noanéMe 1o Jectauiie"

56 Hpoetbie MexarusMeL. Periar. 0 https://m.edsoo.ru/ff0a3fg82
PaBHOBecue cuit Ha peiuare
KonTponbnas pabora no teme
«/laBnenue TBEpABIX TEN,

57 KUIKOCTEN U Ta30oBy / 0 https://m.edsoo.ru/ff0a3f82
Bcepoccuiickast mpoBepouHas
pabota
PesepBHriit ypok. Pabora ¢

58 TEKCTaMH 10 TeMe «JlaBieHue 0 bubmorexa HOK

. . https://m.edsoo.ru/ff0a4ffe

TBEPABIX TN, )KUAKOCTEH U Ta30B»

59 Pbruaru B TexHMKe, OBITY U 0.5 bubnuorexa LIOK
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npupoe. JlaboparopHas pabota
«HccnenoBanue ycnoBHil
PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a478e

Pemenue 3amay 1o reme «Y CI0BUA

bu6mmoreka [IOK

60 0
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadpunuent noneznoro

elicTBUA MeXaHU3Ma.

61 A 0.5 https://m.edsoo.ru/ff0a48a6
Jlaboparopnas padora «M3mepenue
KIIJI HakJIOHHOM TIOCKOCTH

62 Pemenne 3agau o reme "Pabora, 0 bu6moreka [IOK
MoiHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanundeckast SHEpTHsl.

63 Kunernueckas 1 moTeHIMaIbHas 0 bubmmorexa TOK

H https://m.edsoo.ru/ff0a4252
SHEPTHs
YPOK-3KCIIEpUMEHT IO TEME
"DKcepUMEHTAIBHOE
oIpeeIeHUe N3MEHEHUS

64 pe . . 1 https://m.edsoo.ru/ff0a4360
KAHETUYECKON U MOTEHIIHAIILHON
SHEPTHUH MPHU CKATHIBAHUH TEJIa IO
HAaKJIOHHOM IUIOCKOCTH"

KourponbHas pabora 110 Teme

65 p p 0 https://m.edsoo.ru/ff0a4360
«PaboTa 1 MOIITHOCTh. DHEPTUsD»

66 3aKOH COXpaHEHUsI MEXaHUYECKOU 0 bubnuoreka [JOK
SHEPIUuu https://m.edsoo.ru/ff0a4360
PesepBHslii ypok. PaboTa ¢

P P " bubnuoreka [IOK

67 TEKCTaMH II0 TeMe "MeXxaHnuecKoe 0

nIBIOKeHHE"

https://m.edsoo.ru/ff0a4ee6
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PesepBHblii ypok. Pabota ¢

68 TeKcTaMH 110 TeMe "PaboTa. 1 0 https://m.edsoo.ru/ff0a4ee6
MoiHOCTb. DHEprus"
OBIIEE KOJJMYECTBO YACOB I10 68 14

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoubnsie | IlpakTHueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 0 0 bubnuorexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
TTOITBEPIK ICHUSI
2 Macca u pazMep aTOMOB B MOJIEKYJT 1 0 0 https://m.edsoo.ru/ff0a5256
Mogenu TBEPIOTO, KUIKOTO U
3 ra3zoo0 a3H01;2c1> COCTOHEHP'I 1 0 0 Bubamorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKHJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUH BEIIECTBA HA OCHOBE 1 0 0 https://m.edsoo.ru/ff0a540e
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuun
Kpucrammmaeckue u amopdabie bubnuoreka [JOK
5 1 0 0
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallUJUISIPHOCTb. 1 0 0 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 T 1 0 0
CIIOBOS PACHIHPEINE 1 GHaTe https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsA3b TEMIIEpATYpPhI 1 0 0 https://m.edsoo.ru/ff0a5a26
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CO CKOPOCTBIO TEIJIOBOTO
JIIBIDKEHUS YaCTUIL

Buyrpennss sneprusi. Crioco0bl

M3MEHEHUs BHYTPEHHEN SHEPTUU.

bu6mmoreka [IOK

o KonTtponsHas padota "Buss https://m.edsoo.ru/ff0a5c60

Teruionepenayn”
bubmmoreka [{OK

10 Bt Temuonepesain https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHYeCcKO€ HCIOJIB30BaHUE

11 TEMIOBBLIX CBOMICTB BEIIECTB U bubmmorexa TTOK

https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEISIX
sHeprocoepekeHus"

12 KoaunuectBo TemnoTtsl. Y aenbHas bubnuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TemIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTopHas pabota

14 "UccnenoBanue sBICHUS bubnuoreka [JOK
TEII000MEeHa MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BoAbI"

Pacuer konuyecTBa TEIUIOTHI,

15 HEOBXOMUMOTO A5l HArpeBaAHHS https://m.edsoo.ru/ff0a6a98
TeJa U BBIACNSEMOT0 UM MPU
OXJIKICHU U

16 JlaGopaTopHas pabora bubnuorexa [IOK
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"Onpenenenue yaenbHOM
TEIUIOEMKOCTH BelecTna'

https://m.edsoo.ru/ff0a6bb0

DHeprus TOIIUBaA. Y IeiabHas

bu6mmoreka [IOK

17 TEIIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaEeBaHUE

18 KPHUCTAJUIMYECKUX TEN. Y AeNIbHAsA bubmorexa HOK

https://m.edsoo.ru/ff0a71d2
TETUTOTA TUTABJICHUS
Jlaboparopnast pabota
19 "OHpElIGJ‘IIe)HI/Ie ?I}leanoﬁ TETUTOTHI bubmmorexa [OK

. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbaa
[TapooOpa3zoBanne U KOHIEHCAIIHS.
Ucnapenue. Kunienue. Y nenpHast

20 TeII0Ta MapooOpa3oBaHus U bubnuoreka [IOK
KOHJEHCAIINU. 3aBUCUMOCTD https://m.edsoo.ru/ff0a740c
TEeMIIepaTypbl KUMIEHUS OT
aTMOC(epHOTO TaBJICHUS

21 KontponpHas padota "TermoBsie bubnuorexa [JOK
sBICHUS" https://m.edsoo.ru/ff0a786¢
BrnaxHocTh Bo3ayxa.

99 JlaGopaTopHas pabota bubnuorexa [JOK
"OnpeneneHnue 0THOCUTEIIbHOM https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO31yxa"

23 Pemmeriue 38124 ma onpe/e/erue https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3/yXa
[TpuHIHMIBI PaOOTHI TETIIOBBIX

24 nsurateneif. [lapoas TypOuHa. https://m.edsoo.ru/ff0a7628

Z[BI/IFaTeJ'IL BHYTPCHHCTO CrOpaHud
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KII TermoBoro aBuraress.

25 TennoBeIe IBUTATEIIH U 3aIUTa bubmorera [JOK
A - H https://m.edsoo.ru/ff0a7c7c
OKpYXaroieni cpebl
3aKoH COXpaHEHUS U IIPEeBPallCHUS
26 P pespait https://m.edsoo.ru/ff0a7c7c
SHEPTUH B TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHON
97 pabore o Teme "TerioBbie bubnuotexa [JOK
sBieHUs. MI3MeHeHue arperaTtusix https://m.edsoo.ru/ff0a83f2
COCTOSIHUM BemiecTna"
KonTpossHas pabora no teme
28 "TemoBele sBIeHUS. M3MeHeHne bubmiorexa HOK
N " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BEIIECTBA
Onekrpusanus Teil. JBa poaa
29 pusatl Jlsa pon https://m.edsoo.ru/ff0a86ae
AIEKTPUUECKUX 3apsII0B
Ypok-uccienoBaHue
30 "DrekTpu3anus el HHAYKINEH 1 https://m.edsoo.ru/ff0a86ae
MpU CONMPUKOCHOBEHUM "
31 B3anmopeiicTBue 3apsoKeHHBIX TEII. bu6mmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE MOJIE.
32 HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnunoreka [JOK
nons. [Ipunnun cynepno3unuu https://m.edsoo.ru/ff0a8ala
AJIEKTPUUECKHUX TTOJIeH
Hocurenu snekrpuueckux 3apsaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue https://m.edsoo.ru/ff0aa04e

aToMa
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[IpOBOIHUKH U TUATEKTPUKH.

bu6mmoreka [IOK

34 3aKOH COXpAHCHILA 0 https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa

35 Pemenue 3agau Ha npuMeHEHUE 0 bubnuorexa [JOK
CBOMCTB 3JIEKTPUYECKUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUH TOK, YCIIOBHUS €r0

36 cymecTBoBaHus. Microunnkn 0 bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
. bubnuorexa [JOK

37 JleWicTBUS DTIEKTPUIECKOTO TOKa 0 httos://m.edsoo.ru/ff0ag6b2
VYpok-uccnenoanue "JlelictBue

38 AJIEKTPUIECKOTO ITOJISI Ha 1 https://m.edsoo.ru/ff0a96b2
MPOBOJHUKHU U JTUAIEKTPUKHU"

DJIEKTPUYECKHUI TOK B METaJIaxX,

39 KHAKOCTSIX U ra3ax. 0 bubnuorexa [JOK
DJIeKTpUYECKast LEMb U €& https://m.edsoo.ru/ff0a9838
COCTaBHBIE YaCTU
[IpakTnueckas pabora

40 "DyekTpUuecKas enb u e 1 https://m.edsoo.ru/ff0a96b2
COCTaBHbIEC YacTH"

Cuna toka. JlaboparopHas pabota
41 "N3mepenue u peryinpoBaHue 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a8hd6
CHJIBI TOKA
DNEeKTpUUYECKOE HAMPSIKEHHE.
42 Bonbt™merp. JIabopaTopHast paboTta 05 bubnuoreka [IOK

"N3mepenue u peryJmpoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14
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ConpoTusieHue IPOBOJHHKA.

bu6mmoreka [IOK

43 Y ACIBHOE CONPOTHBIICIHHE https://m.edsoo.ru/ff0aa738
BEIlIECTBA
JlaGoparopras pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO

44 CONIPOTHUBIICHHUS ITPOBOIHHUKA OT Et?r?s?;;f;(sigﬁ/}:maa?%
€ro JUTMHBI, TUTOIIA N MTOTIEPEYHOTO
ceueHus u matepuana"
3aBUCUMOCTD CHIIBI TOKA OT

45 HarpsbkeHus. 3akoH Oma i l:tfri?/l;lr?wfgszgr(jlllfmaaMa
y4acTKa Ienu
JlabopaTopHnast pabota
"HccneqoBaHye 3aBUCUMOCTU CHIIBI

46 TOKa, UAYILEro Yepe3 pe3ucrop, ot Et?[in;;lr?:;(;gﬁ;:f 0aa0de
COTPOTHBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3uctope”
[TocnenoBarensHOE U

47 napajuieIbHOE COCTUHECHUS https://m.edsoo.ru/ff0aa04e
MIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CJIOKEHUS HaIPSIKEHUIN bubnuoreka [JOK
MIPY MOCJIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE€3UCTOpPOB"
Jlaboparopnas padota "[IpoBepka

49 IIpaBWJIa Ul CUJIBI TOKA IIPU bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npUMEHEHUE

bu6mmoreka [IOK

50 3akoHa OMa JJis pa3ImgHOTrO
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB.
Pabora u MontHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
51 Jlxxoynsi-JIeHia. DnekTpudeckue bubnuotexa [JOK
LT U TOTpeOuTeTn https://m.edsoo.ru/ff0ab124
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTkoe 3ambikanne
JlabopaTopHnast pabota
52 "Onpenenenue padoOThI U brbmorexa [OK
p p \ https://m.edsoo.ru/ff0ab3e0
MOIITHOCTH JICKTPUYECKOTO TOKA
53 KontponbHas padoTa bubnuoreka [JOK
"DnexkTpuyueckue ABiaeHu" https://m.edsoo.ru/ff0ab660
[TocTosiHHBIE MArHUTHI, UX
54 N https://m.edsoo.ru/ff0ab660
B3anMO/IeiiCTBIE
55 VYpoxk-uccnenoanue "N3yuenne bubnuorexa [JOK
MOJICH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€ 1osie. MaroHuTHoOE 1oJie
bu6mmoreka [JOK
56 3eMIIH U €ero 3HadyeHue I )KA3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBKa K KOHTPOJIBHOU
paboTte no Teme "DneKTpuUecKue
57 3apsapl. 3apsoKEeHHBIE TeIa U UX bubmnorexa [IOK
DAL vp N https://m.edsoo.ru/ff0abd2c
B3auMo/ieiicTBus. [locTosTHHBII
ANEKTPUYECKUH TOK"
58 KonTposnpHas paboTa 1o teme bubnuorexa LIOK
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"DnexTpuueckue 3apsapl.
3apspKeHHBIC Tella U UX
B3aumoaercTBus. IlocTOsTHHBIN
AIIEKTpUYECKHid TOK" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/ff0abea8

PesepsHblit ypok. PaboTa ¢

59 TekcTaMH 110 TeMe "T1oCTOSTHHBIN bubmorexa [TOK
N " https://m.edsoo.ru/ff0acdc6
AIEKTPUICCKHUI TOK
OmneIiT Opcrena. MarautHoe nosue
60 SIIEKTPUUECKOT0 TOKa MarduTHOE bubmmorexa TTOK
e https://m.edsoo.ru/ff0acld2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHne >EeKTPOMArHiTOB B
61 texHuke. JlabopaTropnas pabora bubnuoreka [IOK
"U3ydyeHue nelcTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
0JI HA MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronb3oBanue
AJIEKTPOIBUTATENICH B TEXHUICCKUX
N bu6mmoreka [JOK
62 YCTpOWCTBaX U Ha TPAHCIIOPTE.
https://m.edsoo.ru/ff0ac86¢c
JlaGoparopnas pabora
"KoHcTpynpoBaHue u u3yueHue
paboTHI AMEeKTpoABUTaTE"
OnbiThl Papajes. 3aKoH
63 ANEKTPOMArHUTHOM MHIYKIUU. https://m.edsoo.ru/ff0ac86¢
IIpasuio Jlenua
64 [ToaroroBka Kk KOHTPOJBHOM https://m.edsoo.ru/ff0ac86¢c
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paboTe 1o Teme "DNEeKTpHUECKUE U
MAarHWUTHBIE SABJICHUS"

65

KonTtposneHas pabota o Teme
"DJIeKTpUUECKHEe U MarHUTHbBIC
siBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acbh14

66

OnektporeHeparop. CrocoOs
MTOJTYYEHUS MIEKTPUUECKON
SHEpPruu. DJIEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEepruu

https://m.edsoo.ru/ff0ac86¢c

67

PesepBHrlit ypok. Pabota ¢
TekcTaMu o TeMe ""TerioBbie
SIBJIEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0accse

68

PesepBubrIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarautHeie
SIBJIEHUS"

https://m.edsoo.ru/ff0ac86¢c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

16
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
Mexanunueckoe CHHUE.
1 RAHITACCROE ABIDICHH 1 0 0 https://m.edsoo.ru
MarepuanbHas TOUKa
Cucrema orcuera. BuG 110K
nonmoTexa
2 O 1 0 0
THOCUTEILHOCTh MEXaHHUYECKOTO httos://m.edsoo.ru/ff0adA74
JIBUKCHHUS
PaBHOMEpHOE IpsAMOJIMHEWHOE bubnuoreka [IOK
3 1 0 0
TNIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMoMHeitHOe
4 nekeHue. CpeaHsiss 1 MTHOBEHHAS 1 0 0 https://m.edsoo.ru/ff0ael76
CKOPOCTh
[IpsmonuHeliHOE PaBHOYCKOPEHHOE bubnuoreka [JOK
5 1 0 0
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJUHEHHOTO
6 PaBHOYCKOPEHHOTO JIBF)KCHHUSI. 1 0 0 https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
JlaGoparopnas pabora
7 "Onpenenenne yCKOpeHus Tejia Ipu 1 0 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBJKEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTu"
8 CBoOoHoe nagenue Tei. OmbIThI 1 0 0 https://m.edsoo.ru/ff0ad8d4



https://m.edsoo.ru/
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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Tanunes

PaBHOMEpHOE IBUXKEHHUE 11O
okpyxHocTu. Ilepron u gacrora

bu6mmoreka [{OK

9 0 . JIunew
OOPATIICHITL. JIHCHHAA 1 Y053 https://m.edsoo.ru/ff0ael76
ckopoctu. LleHTpocTpemMuTenpbHoE
YCKOpEHHE.
K o
10 " OHTPOIILHAZ paboTa " https://m.eds00.ru
MexaHn4decKoe IBIKCHHE
11 [IepBsiit 3akoH HeroToHa. Bexrop bubnuoreka [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHOfelicTBYIOIIAS cHIla https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HproToHa. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocti. 3axou I'yka https://m.edsoo.ru/ffOaeca2
P C
16 CHICHHE SAIAT MO TeMe «Cuia https://m.edsoo.ru/ff0c3044
yIPYTrOCTH»
JlaGoparopnas pabora
17 «OnpeneneHne XeCTKOCTH bubmorexa HOK
e https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [JOK
18 C
118 TpeHITt https://m.edsoo.ru/ff0af738
19 Pemenne 3agau 1mo Teme «3aKOHBI bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/
https://m.edsoo.ru/ff0ae612
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Hrerorona. Cuna ynpyroctu. Cuna

https://m.edsoo.ru/ff0afa26

TPCHUS
JlaGoparopnast pabota
20 "Onpenenenne kodpdumeHTa bubmorexa HOK
. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKCHHS
KonTposbHas pabora no teme
21 "3akonsl Herotona. Cuna bubmorexa HOK
] .\ https://m.edsoo.ru/ff0afb8e
yrnpyrocty. Cuiia TpeHus
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO bubmorera [IOK
’ p a https://m.edsoo.ru/ff0af044
mageHust
VYpok-koHpepenus "JIBmxenue
TeJ BOKPYT IPaBUTAI[MOHHOTO
23 Py Tp H https://m.edsoo.ru/ff0af044
nentpa (CoHeUHas cHCTEMA).
I'amaxkTuku"
Pemrenne 3agag o teme "Cuia
24 TSKECTH M 3aKOH BCEMHPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
o5 [TepBasi kocMUyecKasi CKOPOCTb. bubnuoreka [JOK
HeBecomocTth u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHOW TOYKH.
AOGCOIFOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C Eubmorexa HOK
. o p https://m.edsoo.ru/ff0afe36
3aKpeTIEHHON OChIO Bpall[EHUSI.
MowmenT cunsl. LlenTp Tsxectn
PaBHOBeCHE MaTepHATLHON TOYKH.
27 P https://m.edsoo.ru/ff0afe36

AGcomoTHO TBEPAOE TEIO.
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PaBHOBecue TBEpIOTO TEIA C
3aKPEIUIEHHOM OCBIO BPAILICHHUSL.
MowmeHT cuisl. LleHTp TsKECTH

Pemrenne 3agau mo reme "MoMeHT

bu6mmoreka [IOK

28 cuibl. Lentp Tsokectu" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM padboTe

29 1o reme "MexaHuueckoe bubmorexa LIOK

. https://m.edsoo.ru/ff0b0408
nBrokenne. B3aumonetictsue ten'”
KonTpossHas pabora no teme
30 "MeXxaHH4ecKoe IBUKEHME. bubmorera [IOK
N https://m.edsoo.ru/ff0b06ec
Bzaumonetictsue ten"
Nmnynsce Tena. IMITynbC CHIIBL.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnuoreka [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJEHCTBUE

32 Pemenne 3agau mo teme "3akoH bubnuorexa [JOK
COXpaHEeHUs umIysbca" https://m.edsoo.ru/ff0b096¢c

33 YPOK-KoHGpepeHlLiL "PeaKTHBHO"e https://m.edsoo.ru/ff0b096¢c
JBUKEHHE B MIPUPOJIC U TEXHUKE

bu6mmoreka [JOK

34 Mexanuveckast paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0as4

35 PabGota cuibl TSDKECTH, CHIIBI bubmuoreka [{OK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora

36 «OmnpeneneHue paboThI CUITBI https://m.edsoo.ru/ff0b0db8

TPEHHUs IPU PaBHOMEPHOM
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JABHOKCHHH TCJIA 110 T OpI/I3OHTaJIBHOf/'I
IOBCPXHOCTU»

CBs13b SHEpruM U paboTHI.

37 https://m.edsoo.ru/ff0b0db8
IToreHnmanpHas dSHEpPIrUst
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPIUU https://m.edsoo.ru/ff0b0c32
3
39 AKOT COXPANCHITA SHEPTHI B https://m.edsoo.ru/ff0b0db8
MEXaHUKe
40 JlabopaTtopHas pabota «3ydenne bubnuotexa [JOK
3aKOHA COXPaHEHHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHUE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromme KojaecOanus.
42 BBII}-IIX :iIHBIe KOJIeOaHUs bubmmorexa LOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
M o o
43 ATCMATHHACCKHI 1 IPYHHHHBIHN https://m.edsoo.ru/ffOb21fe
MAasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoia KojaeOaHui OT JKECTKOCTHA Eubmorexa HOK
pHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI K MacChl Tpy3a»
45 Hpespaietine Sueprii npu https://m.edsoo.ru/ff0b21fe
MEXaHUYECKUX KOJICOaHUAX
JlaGoparopnas pabora
46 «O1mpenenenne 4acTOTEI U IIEPUOAA bubmnorexa [IOK
peA . pHOA https://m.edsoo.ru/ffOblaec
KoJieOaHui PYKMHHOTO MasiTHUKA
47 JlaGopaTopnas pabora «IIpoBepka bubnuorexa [IOK
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HE3aBHCUMOCTH NIEPUOa
KoJieOaHui Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoiHbl. CBOWCTBA

bu6mmoreka [{OK

48 MexaHu4eckux BoyH. [IpogoabHbIe httos://m.edsoo.ru/ffob21fe
Y TIOTIEPEYHBIE BOJTHBI
VYpok-koHpepeHus

49 "MexaHu4eCcKUe BOJIHBI B TBEPIOM https://m.edsoo.ru/ff0b21fe
tene. CelicMrYecKue BOJIHBI"

50 3syk. Pacipoctpaneiie i https://m.edsoo.ru/ff0b21fe
OTpaKECHUE 3ByKa
Ypoxk-uccnenosanue "Habmronenmne

51 3aBHCHMOCTH BBICOTHI 3ByKa OT https://m.edsoo.ru/ff0b21fe
4acTOTHI"

52 I'pomrocts SBEIK @ 1 BRICOTa TOHa. https://m.edsoo.ru/ffob21fe
AKYCTUYECKHI PE30HAHC

53 Ypok-koHpepeHius "YIbTpa3ByK U bubnuorexa [JOK
MH(]pa3BYyK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe

54 110 TeMe "3aKOHBI COXPaHEHUSI. bubnunoreka [JOK
MexaHuveckue KojaeOaHus u https://m.edsoo.ru/ff0b25f0
BOJIHBI"
KounTpombnas pabota no Teme

55 SAIOHI COXPAHEHHS. https://m.edsoo.ru/ff0b25f0

MexaHuueckue KoJjieOaHus U
BOJIHBEI"
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DNEeKTPOMarHuTHOE MOJI€.

bubnuoreka [IOK

56
DNeKTpOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiICTBa AJIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/ff0b2abe
VYpox-koudepenuus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
58 Hcnonp3oBanme bubmorexa HOK
https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH JJIsI
COTOBOM CBsI3U"
Vpoxk-uccinenopaune "M3yuenue
59 CBpOI\/'ICTB JIIEKT OMarHI/ITHyrjx BOJIH C Bubamorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOTIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YacTOTHI U JUTHHBI https://m.edsoo.ru/ff0b2c6c
AIIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeta. BosmHoBbIe Bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
CBOJCTBa CBETa
Hctounuku ceta. [Ipsamonnneitnoe
62 acIpoCTpaHeHUE CBeTa. 3aTMEHUS bubmorexa HOK
pacHpocip ’ https://m.edsoo.ru/ff0b3658
Counna u JIynsl
3aKOH OTpaXKEHHU CBETA. 3epKaJa.
63 Pemtenue 3agay Ha nprUMeHEHNE Eubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenune ceeta. 3aKoH bubnuoreka [IOK
IIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 IlonHOE BHYTpEHHEE OTpAKEHHE bubnuorexa [IOK
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cBeTa. cnoip30BaHue HOJHOTO
BHYTPEHHETO OTPaXXEHU B
OIITHYECKUX CBETOBOJAX

https://m.edsoo.ru/ff0b3c5¢

JlaGoparopnast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MIPEJIOMJICHHUSI CBETOBOTO JIyda OT https://m.edsoo.ru/ff0b3c5¢
yrjia naJieHusl Ha TpaHuIle "BO3ayX-
crexno™"
VYpok-koHpepeHIus
"Mcnonbs30BaHue MOJTHOTO
67 BHYTPEHHETO OTpPaKEHUS: https://m.edsoo.ru/ffob3c5¢
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBs3p"
bu6moreka [IOK
68 JIunzel. OnTHyeckas cuja JIMH3bI httos://m.edsoo.ru/ffob3f2c
[TocTpoenne nzobpakeHui B bubnuoreka [JOK
69
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
pacCTOSIHUA U ONITUYECKOM CHUITBI https://m.edsoo.ru/ff0b4206
cobuparoiei JMH3bI"
71 Ypok-koHpepenuus "OnTuueckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 ['ma3 kak ontuyeckas cuctema. bubmuoreka [JOK
3penne https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenuns ledexrel https://m.edsoo.ru/ff0b4684

3penus. Kak coxpanurs 3peHue"
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Paznoxxenne 6ernoro cBeTa B CIIEKT.
OnsiTel HeroTtona. Cnoxxenne

bu6mmoreka [{OK

74
CIIEKTpaJIbHBIX LIBETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopras pabota "OnbITHI 1O
Pa3IoKEeHUI0 OEI0ro CBETa B CIIEKTP
75 Y BOCIPUSATHIO IIBETA MPEIMETOB brbmmorexa [OK
P i pedl https://m.edsoo.ru/ff0c0e2a
MIpU UX HAOJIOJICHUH Yepe3
1[BETOBbIE (pUIbTPHI"
K 6ota "C
76 OHTpOH"BHaﬂ pabota TLBETOBbIC https://m.edsoo.ru/ff0cOe2a
SIBJICHUS
77 Omeitel Pe3epdopna u mranetapHas bubnuorexa [JOK
MOJEINEL aToMa https://m.edsoo.ru/ff0c12a8
78 Hoctynarer bopa. Mozexs atoma https://m.edsoo.ru/ff0c12a8
bopa
Hcnyckanue u MorjouieHue cBeTa
. bu6mmoreka [JOK
79 atomoMm. KBaHThbl. JInneluaTeie
https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 Ypok-npaktukym "Habmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BHJIbI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO sipa. bubnuoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IPEBPAILICHHUSI. bubnuoreka [IOK

30TONEI

https://m.edsoo.ru/ff0clal4
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Pemenue 3amau 1o reme:

bubnuoreka [IOK

84
"PanunoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [lepuox nomypacnana https://m.edsoo.ru/ff0clb4a
Ypok-koH(pEepeHIS
86 "lfa)moalcgnime A3JIyYEHUS B bubnmorexa [TOK
i " https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEAUIIUHE, TEXHUKE
SnepHble peakuy. 3aKOHbI
87 COX paHCHESI 3apsAI0BOTO U bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCE
88 DHeprus CBSI3U aTOMHBIX SIIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
Pemenne 3amau o teme "AnepHrie
89 " A AeP https://m.edsoo.ru/ff0cld7a
peakiuu
Peaknu cuHTE3a B IeNIeHUS SIED.
90 I/ICTOLIIIHI/IKI/I JHE rmf Comnaia If ’ bubmorexa HOK
B p H https://m.edsoo.ru/ff0c1e88
3BE3]
Ypok-koudepennus "AnepHas
SHepreTuka. JleicTBusa
91 P A . https://m.edsoo.ru/ff0c1e88
PaIOaKTUBHBIX MU3TydEeHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroroBka K KOHTPOJILHOM paboTe
92 1o TemMe "DNEeKTPOMArHUTHOE MOJIE. bubnuoreka [JOK
DNEeKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrTosbie sBnenus"
KonrpombHas padorta o teme
93 P P https://m.edsoo.ru/ff0c223e

"DIEeKTpPOMAarHUTHOE MOJIE.
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DNEeKTPOMAarHUTHBIE BOJIHBI.
KBanroBeie saBienms"

[ToBTOpEHue, 06001IEHNE.

bu6mmoreka [{OK
94 JIabopaTtopHbIe pabOTHI IO KypC
" P pu P " ey https://m.edsoo.ru/ff0c245a
BsaunMmonelicTBue Tel
[ToBTOpenue, 0606menue. Pemenue
95 ACYETHBIX U KAUECTBEHHBIX 3a7a4 bubnmorexa LOK
P " " https://m.edsoo.ru/ff0c2572
o teme "TertoBbie MpouecChl
[ToBTOpenue, o6odmenue. Pemenne
96 paCcUETHBIX U KAaYECTBEHHBIX 3a/1a4 bu6moreka [IOK
mo Teme "KIIJI TernmoBeIx https://m.edsoo.ru/ff0c2a22
nBurareiaen"
[ToBTOpenue, o6oomenue. Pemenne
97 aCUETHBIX U KAUYEeCTBEHHBIX 3a7a4 bubmorexa HOK
P a https://m.edsoo.ru/ff0c2b30
no teme "KII/] snexkrpoycraHoBOK"
[ToBTOpEeHME, 060OIIECHNE.
98 JlaGopatopHble pabOTEI IO KyPC bubmorexa [JOK
" patop P " ey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
" bubnuoreka [JOK
99 TEKCTAMH I10 TeME "3aKOHEI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsS B MEXaHUKE
[ToBTOpeHue, 06006mEeHue. PaboTa ¢
" bubnunoreka [JOK
100 Tekcramu 1o TeMe "Komnebanus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, o0o6meHue. Padora ¢
P f'lI bubnuoreka [IOK
101 TekcTaMH 110 TeMe "CBeTOBEIE

SIBJIEHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o6obmenue. Padora c

102 TexkcTaMu 1o teMme "KBantoBas u 1 0 https://m.edsoo.ru/ff0c3044
saepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 26

[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth SABJICHHUA 110 OIMMCAHHUIO UX XapaKTCPHBIX CBOIICTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4YHCJIE€ (PU3NUECKHE SBICHUS B
NpHUpoOJe, TMPH OSTOM TMEPEBOAMTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKH)

(bUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh M3y4EHHbIE CBOMCTBA TeNl U (PU3WYECKHE SBIICHUS,
UCHOJIB3YSl (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH, HUX
0003HaYeHHs] M EOUHHULBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(GbopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C
JPYTMMU  BEJIWYUHAMH,  CTPOUTHh  TIpaQUKUd  H3YYEHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie SABJICHHUA H
IIpOLEeCChl, HUCIIOJIb3ysl H3YUYCHHBIC 3aKOHbI, IIpU 3TOM [JaBaTb
CJIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa u 3al1uChbIBaTh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHATH (I)I/I3I/I‘ICCKI/IC SABJICHUS, ITIPOLECCHI U CBOICTBa TCJI, B TOM
YUCJI€ U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa: BBIABJIATH NPUYMHHO-CICACTBCHHBIC CBA3U, CTPOUTH

oObsicHeHue u3 1 — 2 Jormyeckux mIaroB ¢ omopod Ha 1 — 2




W3YYCHHBIX CBOMCTBA (PM3MUYECKHUX SBIICHUH, (PU3UYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemath pacuéTHble 3aauu B 1 — 2 1elcTBUS, UCHOJB3YsI 3aKOHBI U
(dbopMynbl, CBS3BIBAONIUE (PU3UYECKUE BEIWYMHBI: HAa OCHOBE
aHaJM3a yCIIOBMS 3aJa4d  3allUChIBaTh KPAaTKOE  YCIOBHE,
HOJICTABIISATh (PU3UUECKUE BEIUYMHBI B (POPMYJBI M IMPOBOIUTH
pacuérel, HAXOAWUTH CIIPABOYHBIE JAHHbIE, HEOOXOAMMBIE IS
peuieHuss  3aAad, OLEHUBATh PEATUCTUYHOCTH  IOJYyYEHHOH

(bU3UYECKO BETUYHHBI

1.8

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH HOMOIIH
(1)I/ISI/I‘~IGCKI/IX METOOOB, B OIIMCaHHUHW HUCCICAOBAHUA BbIACIATH
MpoBepsieMoe  NPEINoJioKeHne  (THMoTe3y), pasiuyaTth W
HUHTCPHIPECTUPOBATH HOJ'Iy‘—I&HHBIfI pE3yiabTaT, HAXOOUTDH OIIIMOKH B

XOJ€ OIIbITa, A€JaTh BBIBOJBI I1IO €TI0 pE3yJIbTaTaM

1.9

IIPOBOAUTE OIIBITBEI ITO Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SIBJICHUU WJIH
(bU3UYeCKuX  CBOWCTB  Tell:  (OPMYIHpPOBaTH IMPOBEPSEMbIC
MPEIONIOKEeHNS, COOMpaTh YCTAHOBKY W3 TMPEIIOKEHHOTO
00OpyIOBaHUs, 3alUCHIBATH XOJ OMNBITa HW  (HOpPMYTHUPOBATH

BBIBO/JbI

1.10

BBITIOJHSATH MPSIMbIE U3MEPEHHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U (pOBBIX MPUOOPOB, 3aITUCHIBATH MMOKA3aHUSI PUOOPOB C YUETOM

3a/ITaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IIPOBOAMUTE HMCCJICIOBAHHUE 3aBUCHMOCTHU O,HHOﬁ (bHSPI“IGCKOfI
BCJIIMYHUHBI OT I[perﬁ C HCIIOJBb30BAHHUEM IIPSAMBIX H3MCpCHHI>i,
y4aCTBOBATH B IIJIAHUPOBAHUHA y‘le6HOFO HCCIICIOBaHUA, CO6I/IpaTB
YCTAHOBKY U BbBIINIOJIHATE HU3MEPCHUA, CICAYsS NPCHAIIOKCHHOMY
IJ1aHy, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBUCHMMOCTH
(1)I/ISI/I‘IGCKI/IX BCJIMYMH B BUAC ITPCIIIOKCHHBIX Ta6J'II/II_[ n I’pa(bI/IKOB,

ACJIaTh BBIBOABI 11O PE3yJjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHLIC NU3MCPCHUA @mn%cxnx BCJIIMYHMH, CIICAYA
npez[nox(eHHoﬁ HUHCTPYKOUH: TIpU  BBINIOJIHCHUA H3MepeHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC

HCKOMOH BEIUYHMHEI




1.13

coOmoaTh MpaBWiIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢

1a00paTOPHBIM 000PyIOBaHUEM

1.14

yKa3bplBaTh MPHUHLMIBI JCUCTBUS NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaThb MPHUHIMIILI ACUCTBUS H3Y4ECHHBIX
npruOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX OTHCAHUS,
UCTIONB3YSl 3HAHUS O CBOWCTBAaX (PM3MYECKHX SBICHUH U

HeoOX0oMMBbIe (PU3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJIUTh NPUMEPHl (HAXOAUTh HHPOpPMAIUIO O MpHUMEpax)
MPaKTUYECKOIO  HUCIOJIb30BaHUS  (U3MYECKUX  3HAHUH B
MOBCEHEBHON JKM3HM JuId oOecredyeHuss Oe30MacHOCTH MpU
oOpalleHHH ¢ mpubopaMuM M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUS 3JIOPOBbS U COOJIOACHHUS HOPM SKOJIOTHYECKOTO

MOBEACHUS B OKPYXKAIOIIEN cpelie

1.16

OCYILIECTBIISITH OTOOpP UCTOYHHUKOB MH(opmanuu B cetu MHTepHET
B COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS pa3IMYHbIX UCTOYHUKOB
BBIIENIATh MHPOPMALIUIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBON HIIN

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBITIOJTHEHUH y4EOHBIX 3alaHui
HAyYHOTIONMYJISIPHYIO  JIUTEpaTypy (DU3HUECKOro  COJEp:KaHus,
CIpaBOYHBbIE MaTepHalibl, pecypchl cetu VHTepHeT, BIameTh
npuéMaMu ~ KOHCIIEKTHPOBAHHS  TEKCTa,  NpeoOpa3oBaHUs

uH(bOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKUE IHCbMEHHbIE U  YCTHBIE
coOOLIeHUss Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaLUU
¢u3nyeckoro cojJepkaHus, B TOM 4HcIe IyOJIMYHO JieslaTh
KpaTKUe COOOLIEeHUsI O pe3yiabTaTax IPOEKTOB MM y4eOHBIX
UCCIIEIOBAaHMM, NMPU 3TOM TPaMOTHO MCIOJb30BATh U3YyYEHHBIH
NOHATUIHBIN  ammapar  Kypca  (U3MKHM,  COMPOBOXKIAThH

BBICTYIUICHUC Hpe3eHTaI.[HefI

1.19

Ipu BBITIOJTHCHU U y‘Ie6HBIX IMPOCKTOB 151 HCCIeI0BaHUMN
pacipeaciiaTb 0053aHHOCTH B rpymmne B COOTBCTCTBHU C
IOCTaBJICHHBIMHU 3aJadaMu, CJICIHUTb 3a BBIIIOJHCHUCM IIJIaHA

ﬂeﬁCTBHﬁ, aJICKBATHO  OLCHHUBATb COOCTBEHHBIH BKJIag B




ACATCIBbHOCTD T'pYIIIIHL, BBICTpanBaTb KOMMYHHUKAaTUBHOC

B3aUMOJICCTBUE, YYUTBIBAsI MHEHHUE OKPYKAIOIIMX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1.1

HCIIOJIB30BaTh NOHATHA

1.2

pasiinvdaTth ABJCHHA IO ONMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3MUECKUX SIBICHUU B
OKpY)KalollleM MHpe, B TOM 4yHcle (U3HUECKUe SBIICHUS B
MpUpoJe, MPH OTOM [EPEBOAUTH MPAKTUYECKYI0 3a7ady B
yueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBAa (TPU3HAKH)

(bUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh M3y4CHHbIE CBOMCTBA TeNl U (PU3NYECKHE SBIICHUS,
UCTOoNb3ys (M3MYECKHUE BEIUYMHBI, IPU ONUCAHUU TPABUIHHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIIOJIb3YEMBIX  BEJIMYHH,
0003HaYeHHs] M EOUHHLBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(bopMyIbl, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYHHY C
JPYTMMU  BEJIWYUHAMH,  CTPOUTHh  TIpaQUKUd  H3YYEHHBIX

3aBHCHUMOCTEH (1)I/I3I/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECCChl, HUCIIOJIb3Yysd H3YUYCHHBIC 3aKOHbI, IIpU 3TOM [JaBaTb
CJIOBECHYHO (bOpMy.]'IPIpOBKy 3aKOHa u 3al1iuChIBaTh €ro

MAaTCMaTH4YCCKOC BbIPAKCHUC

1.6

O0OBIACHATH (PU3UUYECKHUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIIEC U
B KOHTEKCTE CUTYyallMi MPAaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISITH NIPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE
u3 1 — 2 JOrMyecKkux MIaroB C MOMOIIbI 1 — 2 M3y4eHHBIX
cBOMcTBa (u3MuUECKUX sBNEHUM, (U3HUECKUX 3aKOHA WIIHU

3aKOHOMCPHOCTH




1.7

pemarh pacu€THble 3a7a4u B 2 — 3 1eHCTBUS, UCIOJB3YsI 3aKOHBI U
(dbopmynbl, cBs3bIBaOIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE
aHaly3a YCIOBHS 3aa4M 3allUCBIBATh KPATKOE yCIIOBUE, BBISABIATH
HEJOCTAaTOK JAHHBIX JUISl PELICHUs 3aJlaud, BbIOMpPATh 3aKOHBI U
(dbopmyIbl, HEOOXOAUMBIE ISl €€ PEIICHHs], TIPOBOANUTE PAaCUETHl U
CpaBHUBATh TMOJYYEHHOE 3HAUYEHHE (PUINUYECKON BEIWYHHBI C

HN3BE€CTHBIMU JaHHbBIMH

1.8

pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(u3MUeCKUX METOJOB, HCIOJb3Yysl ONHCAaHUE MCCIEA0BAHMUS,
BBIJIEIIATH IIPOBEPSIEMOE IIPEATOJIOKEHHUE, OLICHUBATh
MIPAaBWJIBHOCTh TOPSAKA IPOBEICHUS MCCIECIOBAaHUA, JIEJIaTh

BBIBO/IbI

1.9

MPOBOJIUTH OMBITHI MO HAONIOJACHHUIO (DU3UUYCCKUX SIBICHUU WITH
(bu3UYeCKuX  CBOWCTB  Tell:  (OPMYIHpPOBATH MPOBEPSEMBIE
MPEAMNOJIOKEHUS, COOMpPAaTh YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHus, ONUCHIBATH X0/ OTIBITA U (POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATH MPSIMBIE MU3MEPEHUS C UCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpoB U JNAaTYMKOB (U3MYECKUX BEIMYMH, CpPaBHUBATH
pe3ynbTaThl HM3MEpPEHUH C y4€TOM 3aJlaHHON  aOCOIOTHOM

MOTPEIIHOCTH

1.11

OPOBOAMUTH HCCIIEJOBAaHHE 3aBUCHUMOCTH OJHOM (PHU3NYECKOM
BEJIMYMHBI OT JAPYroM C HCIOJIb30BAHHUEM MPSAMBIX H3MEpPEHUM:
IUIAHUPOBATh HCCIEAOBAaHHUE, COOUpaATh YCTAHOBKY M BBIIOJHSTH
U3MEpEeHUs, Cliefys MpeAJIoOKEeHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynpTaThl IOJYYEHHON 3aBUCUMOCTH B BHJE TaOnHI H

l"pa(bI/IKOB, ACJIaThb BBIBOJBI IO pE3YJIbTaTaM HCCICAOBAHUA

1.12

IMPOBOAUTL  KOCBCHHBIC  H3MCPCHHA q)HSI/I‘leCKI/IX BCINYHH:
IJIaHUPOBATb HU3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAJIbHYTO
YCTAHOBKY, CJICAYyA HpeHHO)KeHHOﬁ WHCTPYKIOHUH, U BBIYUCIATH

3HAYCHUEC BCIINYNHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pYIOBaHUEM

1.14

XapaKTCPU30BaTh NPUHIUIIBI JeicTBUA N3YYCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OMHUCAHUS, UCIOJb3Ys
3HaHHUSI O CBOMCTBaX (PU3MYECKHX SIBICHUA W HEOOXOIUMBIC

¢u3nveckrne 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCThIE  TEXHUYECKUE ycTpoiictBa U
U3MEpUTEINIbHBIE TPUOOPHI 10 CXEMaM M CXEMAaTUYHBIM PUCYHKaM,
COCTaBJIATh CXEMBI JIEKTPUUYECKUX LIENEH C MOCIE0BATENbHBIM U
NapaJlIe/IbHBIM COEAMHEHUEM JJIEMEHTOB, pa3iavyas YCIOBHbIE

0003Ha4YeHMsI FTIEMEHTOB AIEKTPUUECKUX IIeTel

1.16

MPUBOJUTh TpPUMEPbl (HAXOAUTh HH(GOPMALMIO O TPUMEPAX)
MPaKTUYECKOIO  HUCIOJIb30BaHUSA  (U3MYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHuss Oe30MacHOCTH MpU
oOpalieHnd ¢ mnpubopaMHM M TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS U COONIOICHUS HOPM HKOJIOTHMYECKOTO

MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYIIECTBJISATh TIOUCK MH(pOpManuu (PU3NUECKOTO COJCPKAHUS B
cetu HMHTepHET, HAa OCHOBE HMEIOIMIMXCA 3HAHUM H IMYTEM
CpaBHEHHUS JOTIOJIHUTENBHBIX HCTOYHHUKOB BBIIETIATH
nH(popMalnio, KOTOpasl SBISETCS MNPOTUBOPEUYMBON WM MOXKET

OBITH HEJIOCTOBEPHOU

1.18

UCIIOJIb30BaTh IPH BBIMNOJIHEHUHM Y4EOHBIX 3aJaHUNl Hay4dHO-
HOMYJISPHYIO JUTEPATypy (PU3NYECKOTO COJIEp>KaHusl, CIIPABOYHbBIE
MaTepuaibl, pecypchl cetu VHTepHeT, BiageTh npUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOpMaLUU U3

OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE M KPAaTKUE YCTHBIE
cooOrmieHus, 0000mas nHGoOpMaIUI0 U3 HECKOJbKUX HMCTOYHHKOB
(U3NYECKOTO COJCPIKAHUS, B TOM YHCIE IMyOJIMYHO MPEICTABISATh
pe3yinbTaThl MPOCKTHOW WIIM HUCCIEIOBATEIBCKOW JESITEIbHOCTH,
Opu 3TOM TPaMOTHO HCIMONB30BaTh HW3YUECHHBINH TMOHATUHHBIN
anmapaT  Kypca  (U3HMKH,  COMPOBOXJAATh  BBICTYILICHUE

Ipe3eHTaluen

1.20

Ipu BBITIOJTHCHU U y‘Ie6HHX IIPOCKTOB 151 HCCIeI0BaHUMN
(I)I/I3I/I‘-ICCKI/IX mpouecCOB PACHPCACIIATH 0053aHHOCTH B Tpymmc B

COOTBETCTBMM C IIOCTABJICHHBIMHU  3aJadaMu, CICOAUTh 3a




BBITNOJIHEHUEM TUIAHA JIEUCTBUA U KOPPEKTUPOBATH €r0, aJI€KBATHO
OIICHUBATh COOCTBEHHBIM BKJAJ B JIEATCIBHOCTH TPYIIIHI,
BBICTPANBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, IPOSBIASL

TFOTOBHOCTb pa3pelaTh KOHPIUKTbI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth ABJICHHA IO OIMMCAHUIO MX XAPaKTCPHBIX CBOIICTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4YHCIEe (PU3NUECKHE SBICHUS B
NpHUpOJE, TPH OSTOM TMEPEBOAMTH MPAKTHYECKYIO 33aady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKH)

(bUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh U3y4EHHbIE CBOWCTBA Tel W (U3WYECKHE SIBICHUSA,
UCHOJNIB3YST (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TpPakTOBaThb (U3UYECKUN CMBICI  HCIIOJIB3YEMbIX  BEJIWYHH,
0003HaYeHHs] M EOUHHLBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C
OPYTMMU  BEJIMYUHAMH,  CTPOUTHh  TIpaQUKH  H3YUYEHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJb3ysd H3YUYCHHBIC 3aKOHbI, IIpU 3TOM [JaBaTb
CJIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa u 3al1iuChIBaTh €ro

MAaTEMaTUUICCKOC BBIPAKCHUC

1.6

OOBACHATH (1)H3I/II-ICCKI/IC MpoucCChl U CBOMCTBaA TCJI, B TOM YHUCJIC U
B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa:
BBIABJIATE MMPUYNHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHUE

u3 2 — 3 JIOTMYeCKHX IIaroB ¢ MOMOMIbI0 2 — 3 H3Y4YEHHBIX




CBOMcTBAa (UBMYECKUX SBICHUU, (U3MYECKHX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3afauyM (Omuparoulecs Ha cuctemy u3 2 — 3
ypaBHEHHI), HCIONB3ysd 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
¢u3nyeckne BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHSA 3aJad
3allUChIBAaTh KpPATKOE YCIOBHUE, BBIABILTH HENOCTAIOINE WU
U30BITOYHBIE  JJaHHBIC, BBIOMpPATh 3aKOHBI H  (HOPMYIIHI,
HEOOXOIMMBbIE Ui PELIEeHUs, MPOBOIUTH Pacu€Thl U OLIEHUBATH

PCATUCTUYHOCTD IMMOJIYYCHHOI'O 3HAUYCHU A (1)H3H‘I€CKOI>1 BCJIMYNHBI

1.8

pacrio3HaBath MPOOJIEMbI, KOTOPblE MOXKHO DPEIIUTH MPHU TOMOIIA
(U3NYECKUX METOJIOB, MCIONb3ys OINHCAaHWE MCCIEOBaHMS,
BBIICTIATH IIPOBEPSEMOE MPENIONI0KEHHNE, OLIEHUBATh IIPABUIBHOCTD
MOpsAKAa  IPOBEINCHMS  MCCIEAOBAaHUSA,  JelaTb  BBIBOJBIL,

WMHTEPIPETUPOBATH PE3Y/IbTaThl HAOIOICHUH U OTIHITOB

1.9

IIPOBOAUTE OIIBITBEI ITO Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SIBJICHUU WJIH
(U3NYECKUX CBOWCTB TEJ: CAMOCTOSTEIBHO COOMPATH YCTAHOBKY
13 U30BITOYHOTO Habopa 00OpyIOBaHMS, OMUCHIBATH X0l OMBITA U

€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TIPH HEOOXOTUMOCTH CEPHIO TPSMBIX HM3MEPECHHI,
ompeneNsisi CpeiHee 3HAUYCHUE M3MepsieMOl BelnH4YuHbI ((pokycHOe
paccTosiHie coOMparoIel JUH3bI), 000CHOBBIBATh BHIOOP criocoda

U3MEpeHHS (M3MEPUTEIIBHOTO MPUOopa)

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHCUMOCTEH (bHSH‘leCKI/IX BCJIIMYHUH C
HCIIOJIb30BaHHUCM MPsAMBIX HSMCPCHHﬁZ IJIAHUPOBATDH
HCCIICAOBAHUC, CaMOCTOATCIIbHO CO6I/Ip8.TB YCTaHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIIbTAThL HOJ'Iy‘ICHHOfI 3aBUCUMOCTHU (1)I/I3I/I‘ICCKI/IX
BCJINYHMH B BHIC Ta6J'II/II_II/I r paq)I/IKOB, AC€JIaTb BBIBOJBI IIO

pe3yiibTaTaM HUCCICIOBaHUA

1.12

IMPOBOAUTL  KOCBCHHBIC  HN3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCIIMYHH:
IJIaHUPOBATb HU3MCPCHU, C06I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJHATL HU3MCPCHUSA, CIICAYA npez[nomeHHoﬁ
WHCTPYKIOUH, BBIYUCIATH 3HAUCHUC BCIIMYUMHBI U aHAJIM3UPOBATH
MOJIYYCHHBIC PE3YyJIbTaTbl C y‘IéTOM 3aJJaHHOM  IIOT PCIIHOCTH

U3MEpEHUN




1.13

coOmoaTh MpaBWiIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE PU3HAKU U3YYCHHBIX (PH3MUECKUX MOJICIICH:
MaTepuaibHas TOYKa, a0COJIIOTHO TBEPAOE TEI0, TOYCUHBIH
VCTOYHMK CBETA, JIyd, TOHKas JMH3a, IUIAHETapHas MOJEINb aToMa,

HYKJIOHHad MOACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHIUIBI JCHCTBHS W3y4EHHBIX HPUOOPOB M
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONMCAHMS, UCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUH M HEOOXOIUMBbIE

(u3nueckrne 3aKOHOMEPHOCTH

1.16

HCIIOJb30BATh CXEMbl M CXEMAaTHYHBIE PHCYHKHM HW3Y4EHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEpPHUTENbHbIX  NpUOOPOB U
TE€XHOJOTMYECKUX  TMPOIECCOB  MNpPH  pelleHuu  ydeOHo-
MPAaKTHUYECKUX 3aJa4, OINTUYECKHE CXEMbl JUIi TOCTPOECHUS

M300pakeHUH B TUIOCKOM 3€pKajie M COOMPAIOIICH JINH3E

1.17

MPUBOIUTH TPUMEPH (HAXOMUTh WHOOPMAIMIO O TPUMEPAX)
MPAKTUYECKOTO  WCIOJb30BaHHUS ~ (U3WYECKUX  3HAHWHA B
MOBCETHEBHONW KW3HM JUIsl oOOecredeHus: O€30MacHOCTH TP
oOparieHun ¢ TpuUOOpaMHU W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHS 3JI0POBbSI U COOJIOACHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIIEH cpejie

1.18

OCYILIECTBIISITh MOUCK MH(MOpPMALUU (PUIUUECKOTO COICpKAHUS B
cetu HMHTepHeT, caMOCTOSTENbHO (HOPMYIUPYS TOMCKOBBIMA
3aMpoc, HaXOJUTh MYTH OIpPEAEICHHs T0CTOBEPHOCTH MOTYyYEHHOM
uH(GOpPMAaIIMK Ha OCHOBE MMEIOUIUXCS 3HAHUN U JIOTOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCMOJb30BaTh NPU BBINOJHEHUM Y4YeOHBIX 3aJaHUA Hay4dHO-
HOMYJISIPHYIO JIUTEPATYPY (PU3MUECKOTO COAEpIKaHus, CIIPaBOYHbIE
MaTepuaibl, pecypcbl ceTH IHTepHeT; BiageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHPOpMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO

1.20

CO31aBaThb COOCTBEHHBIC NMUCHMEHHBIE H YCTHBIC COO6IJ.[€HI/I$I Ha

OCHOBC HH(bOpMaIlHH N3 HCCKOJIbKHMX HMCTOYHHKOB (bI/I3I/I‘-ICCKOFO




COJiepXKaHus, MyOIMYHO TPEACTABIATH PE3yAbTaThl MPOCKTHOMN
WM UCCIIENOBATEIBCKOW JEATEIbHOCTH, IIPU 3TOM TI'PAMOTHO
WCIIOJIb30BAaTh WM3YYEHHBIM MOHATUWHBIM ammapar u3y4aeMoro
paszena (U3UKH U COIPOBOXKJATh BBICTYIUICHHE NpE3eHTaluel ¢

y4€ToM 0cOOEHHOCTEH ayJTUTOPUH CBEPCTHUKOB

1.21

OpU  BBIIIOJHEHUH Y4E€OHBIX TIPOEKTOB U  MCCIEAO0BAHUMN
(U3NYECKUX TIPOIIECCOB PACTIPEACIATh OOS3aHHOCTU B TPYIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM  3aJayaMH, CIEIUTh 3a
BBINIOJIHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHPOBATh €ro, aeKBAaTHO
OIICHMBaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TPYIHIIBI,
BBICTpPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, MPOSIBIIAL

TOTOBHOCTb pa3periaTh KOHPIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaeina

Kona

3JIEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O mpupoje. SIBiIeHHs NpUPOJIEBI.
@u3nYecKue SBICHUSA: MEXAaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BeNUYUHBL. M3MmepeHue QuU3MUECKUX
BenmuunH. @Ousnueckne npubopsl. [lorpemHocTh

n3MepeHnil. MexyHapoHasi cucTeMa €QuHUIL

1.3

EcrecTBeHHOHAYYHBIN METO TO3HAHUL:
HaOJIIOZICHWE, TIOCTAaHOBKAa  HAy4YHOTO  BOTMIPOCA,
BBIJIBIDKEHUE THUIIOTE3, AKCIEPUMEHT IO IPOBEPKE

THIOTE3, 00BSICHEHNE HAOII0JaeMOI0 SABJICHUS

1.4

Onucanne (QU3NUECKUX SBICHUH C  TOMOIIBIO

Moeien

1.5

[TpakTrueckue pabOTHI:

#H##Par###lI3Mepenne pacCTOSTHUM.
###Par###3mepenne 00bEMa XUIAKOCTH U TBEPIOTO
Tena.

###Par###Onpenenenue pa3sMepoB MallbIX Tell.
###Par###I3Mepenue Temneparypbl IMpU HOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###(CTpoeHne BEIIeCTBAa: aTOMBI U MOJIEKYJIBI,
uxX pasMepbl. ONBITHI, JOKa3bIBAIOLIUE IUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#it#HPar#H | Brokenne  dvactur BemiecTtBa.  CBS3b

CKOPOCTH  JABWIKCHHA 4YaCTHUL C TCMH@p&TypOﬁ.




BpoynoBckoe nBuxenue, mudpdysus

2.3

B3aI/IMOI[eI>'ICTBPIe YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBaHHUEC

2.4

###Par### Arperatuoie COCTOSIHUSI BEILIECTBA:
CTPOCHUE  TIa30B, KUIOKOCTEH M TBEPHBIX
(kpuctaminueckux) Teia.  B3auMOCBs3p  MEXIY
CBOMICTBAMU BEUICCTB B Pa3HbIX arperaTHbIx

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0EHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

###Par###O1ieHka TuaMeTpa aToMa METOJOM PSIOB
(c ucnionb3oBanueM potorpaduii).

HHPar#H###0OnbITBL 10 HAONIONEHUIO  TEIJIOBOTO
pacIIupeHus ra3os.

HHPar#H###0OnbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe JIIBIDKECHUE. PaBHoMepHOE u
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Par###Ckopocte.  CpenHsii  CKOPOCTb  IPH
3.2 HEpPaBHOMEPHOM JIBIKCHHMH. Pacuér mytu u BpeMeHH
JIBHKEHUS
SIBrnenne nHepunu. 3aKoH uHepuuu. B3aumoaeiicteue
3.3 TeJI KaK NPHYMHA W3MEHEHHUS CKOPOCTH JBH)KCHHS
Tea. Macca Kak Mepa HHEPTHOCTH Tella
3.4 #H#Par###1noTHOCTE BemecTBa. CBS3b MJIIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelleCcTBa
3.5 Cuila Kak XapaKTepuCTHUKa B3aUMOICUCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
' MOMOIILbIO JUHAMOMETpPA
#HHPar#H#H# SIBneHre TATOTEHUA U cuiia TsbkectH. Cra
3.7 TSXKECTU Ha  Jpyrux IiaHerax. Bec  rtena.

HeBecomocThb




3.8

Cuna tpenus. TpeHue CKOJIbKEHUSI U TPEHHE MOKOS.

Tpenue B IpuUpoae U TEXHUKE

3.9

HiHtPar#H###Crio)keHne cuil, HalpaBJICHHBIX 110 OJHOU

IpsiMOH. PaBHOAEHCTBYIOIIAS CUII

3.10

[IpakTnueckue pabOThI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBM)KEHUS
(mrapyka B OKMJIKOCTH, MOJIENIHM DIIEKTPHUYECKOIO
aBTOMOOWJIT U Tak gnanee). OmpeneneHue cpeaHeit
CKOPOCTH CKOJBXEHUs Opycka WIM IIapuka [0
HAKJIOHHON miockoctu. OrmpeneneHue MIOTHOCTU
TBépHoro  tena.  OmNbITE,  JE€MOHCTPHUPYIOIIHE
3aBUCHUMOCTb PaCTSDKEHUS (IepopMaiii) NpyKUHBI
OT MPUJIOKEHHON CUJIbL. OIBITHIL, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHUJIBI TPEHUS CKOJIbKEHHSI OT Beca Tela

U XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

3.11

Ou3nyecKue SIBICHUS B IPUPOJIE: PUMEPHI ABHKEHUS
C Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXHBOU

NpUpoOJIe, NEHUCTBUE CUITBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTPOMCTBA: JIMHAMOMETD,

MO AIIMITHHU KK

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

JaBnenue TBEpAOro tena. CrocoObl YMEHBIICHHUS U

1 YBEITMYCHUS TaBICHHS
42 JlaBnenue rasza. 3aBUCHUMOCTb JaBJCHHMs Tra3a oOT
' 00béMa, TeMIiepaTypsl
43 [lepenaua naBneHus: TBEPABIMU TEIaMU, KUAKOCTIMHU
' u razamu. 3akoH [lackans. [IHeBMaTHuUeCKUEe MaIIMHBI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIIyOMHBI.
4.4 I'mapocratnueckuit  mapajnokc.  CooOmiarormuecs
cocyibl. ['mapaBianueckie MexaHU3Mbl
Atmocdepa 3emunnm u  atMocepHOe JaBlICHHE.
4.5 [IpyumHBl CyIIECTBOBAHUS BO3AYIIHON 000J0YKH

3emiu. OmnpIT Toppuyemnu. 3aBUCHUMOCTh




aTMOC(EepHOTO JaBIICHUS OT BBICOTHI HAJ YPOBHEM

MopsI

4.6

N3mepenune atmocdeproro nasneHus. [Ipubopsr s

U3MEpEeHUs aTMOC(HEPHOTO JaBJICHUS

4.7

JeiicTBre KUIAKOCTU U raza Ha MOIPY:KEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanme ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOTHI:

Uccnegopanme 3aBHCHMOCTH Beca Tejla B BOJAEC OT
00béMa MOTpyKEHHOW B JKMJIKOCTh YacTU Tela.
OnpeneneHne BhITATKUBAIOIIEH CUJIbI, IEUCTBYIOLIEH
Ha TeJlo, TOTPYKEHHOE B JKUIKOCTh. I[IpoBepka
HE3aBUCHUMOCTH BBITAJIKHBAIOIICH CHITBI,
JIEWCTBYIONIEH Ha TEJIO B KUJKOCTH, OT MaccChl Tea.
OmBITHI, JIEMOHCTPUPYIOLINE 3aBHCUMOCTD
BBITAJIKUBAIOLICHA CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT 00BbEMa TOTPYXKEHHOW B KHUIKOCTH
JacTH Teda W OT  INIOTHOCTH  KHJKOCTH.
KoncTpynpoBanue apeomerpa UM KOHCTPYMPOBAHHUE

JIOJIKU ¥ OTIPEJICIICHHE €€ IPY30I0IEMHOCTH

4.10

Odusnyeckue  SABIEHUS B IPHUPOJE:  BIMSHUE
aTMOC(epHOr0 JaBJIGHUS HA IKUBOM OpraHusM,

IJIaBaHUEe PhIO

411

Texnuyeckue ycTpoicTBa: COOOIIAIONIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON

HaCcoC, apCoMCECTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas paboTa
5.2 MexaHnunueckass MOIITHOCTh
£ 3 [IpocTbie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAS

INIJIOCKOCTB. HpaBI/IJ'IO PaBHOBCCHUS pblyara




5.4

[IpumeHneHue mpaBuia paBHOBECHS pblyara K OJI0Ky

5.5

«3on0T0e  TpaBwiIo» MexaHuku. KoapduuueHt
NOJIE3HOTO  JCWCTBUSL ~ MEXaHW3MOB.  [IpocTeie

ME€XaHHU3MBbI B 6I)ITy U TCXHUKE

5.6

HOTGHHI/IaJII)Haﬂ OHCpruM TCjIa, IMMOAHATOIO HaJ

3eMién

5.7

Kunernueckas sneprus

5.8

[Tonnas MexaHu4eckasi SHEPTHs. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYECKOM OHEPruu

5.9

[IpakTueckue pabOTHI:

##HtPar#H#Onpenenene paboTbl CHIIBI TPEHUS MpPH
PaBHOMEPHOM JBI)KEHHMU Teja MO TOPU30HTAIbHOMN
noBepxHocTu. MccnenoBaHue yciioBUH paBHOBECHUS
ppruara. M3mepenne KIIJ[ HakIOHHOM IJIOCKOCTH.
N3ydyeHnne 3akoHa  COXpaHEHUS  MeEXaHUYECKOU

SHEpPruu

5.10

Odusnyeckue SBJICHUS B MPHUPOJE: pblYaru B Tele

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, MOJBMKHBIM |
HEMOJBIKHBIM ~ OJIOKHM, HAaKJIOHHAas  IUIOCKOCTb,

IIPOCThIC MEXaHU3MEI B 6I)ITy

8 KUIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsieMble 1eMEHTHI CO/IEPKAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE MOJIOKECHUS MOJICKyanHO-KHHCTH‘ICCKOfI
TCOpUHU CTPOCHHA BCIICCTBA. Macca u pa3sMephlL
MOJICKYIIL. OHLITLI, MOATBCPIKAAOMIUE OCHOBHBIC

IMOJIOKCHUA MOJ'ICKy.]'IHpHOKHHCTH‘-ICCKOfI TCOpHUU

6.2

Mogenu TBEPAOTro, KHUAKOTO U Ta3000pa3HOTO




COCTOSIHUM  BELIECTBA. Kpucrannuueckue  u

amopdHbIe Tena

OObsicHEeHHE CBOWMCTB Ta30B, KUIAKOCTEH U TBEPIBIX

6.3 TeI Ha OCHOBE TIOJIOKEHU I
MOJICKYJIIPHOKHHETHIECKON TCOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TennoBoe pacimpeHue u cxatue
6.6 Temneparypa. CBsi3pb TeMIepaTypsl CO CKOPOCTHIO
. TETUIOBOTO JBV)KCHUS YaCTHII
Buyrtpennss  sHeprus.  CnocoObl  HW3MEHEHUs
6.7 BHYTPEHHEH SHEPTHHU: TeIIolepeiada u COBEPIICHUE
paboThI
68 Buter TETUTOTIEPE T TEIIONPOBOTHOCTH,
' KOHBEKITHUS, H3JTydeHUE
KonnuectBOo TemimoTel. VYAelpHAssT TEINIOEMKOCTE
6.9
BelIecTBa
TennooOMeH ¥ TEIJIOBOE paBHOBECHE. YPaBHECHHE
6.10
TEIIOBOTO OanaHca
511 [InaBieHne W  OTBEpAEBAHHME  KPUCTATMYECKHUX
' BEUIECTB. YielibHas TEIUIOTA IJIaBICHUS
[TapooOpa3zoBanue u KoHjaeHcanus. Mcmapenue.
512 Kunenue. VYpaenbHas Temnora mapooOpa3oBaHUS.
. 3aBUCHMOCTh TeMIEepaTyphbl KUTICHUSA oT
aTMOC(EepHOTO aBICHUS
6.13 BrnaxHocTh BO3yxa
6.14 OHeprus TOIUINBA. Y IelbHasl TEIJIOTa CTOPAHUS
[Mpunnuner paboTel TeruoBeix aBurateneit  KITJ]
6.15 TEIUIOBOTO JABUTraTelsa. TeIIoBblE OBUTATEIH U
3aIKTa OKPYXKAIOIEH cpebl
6.16 3aKOH COXpaHEHMsI M IPEBpAlllEHUs DHEPrHMU B




TCIIOBBIX ITPpOLECCax

[IpakTuyeckue pabOTHI:

HHHPar###OnbITEl 0 OOHAPYKEHHUIO JICHCTBHUSA CHI
MOJIEKYJISIPHOTO MTPHUTSKCHHUS.

H#HPar#H###0OnbITl 110  BBIPALLMBAHUIO KPUCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.

#H#HPar#H##0nbITel 10  HAOMIOAEHHMIO  TEIMJIOBOTO
pacIIupeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TEIN.
###Par###Onpenenenre  JaBJIeHWs  BO3JyXa B
OaJlJIOHE IITPUIIA.

HAHPar####ONbITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JIaBIICHUS BO3JIyXa OT ero o0bhEMa M HarpeBaHUS WIIH
OXJIaXKICHHUSI.

###Par### IpoBepka TUTIOTE3bI TUHEHHON
3aBUCUMOCTH  JUIMHBI ~ CTOJOMKAa  JKUIKOCTH B

TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTyphbl.

o4 ###Par###HaOmonenne  W3MEHEHUS  BHYTPEHHEH
SHEPTHH TeJIa B PE3yJIbTaTe TEIUIoNnepeaadn U padoThI
BHEIIHHUX CHUJI.
###Par###lccneqoBanne SBJICHHUS TEIUIOOOMEHA TPH
CMEIIMBAHUH XOJIOJTHOW M TOpsiued BOJIBI.
#H##Par###Onpenenenune KOJIMYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUIHHIPOM.
##tPar#H#OnpeneneHue  ynenbHOW  TEIIOEMKOCTH
BEIIECTBA.
#H##Par###lccienoBanue npoiecca UCapeHus..
###Par###0Onpenenenrie OTHOCUTENBHOW BIIAXKHOCTH
BO3/1yXa.
###ParfH##0Onpenencuue YIEIBHON TEIUIOTHI
IIJIaBJICHUS JIbJA.

6.18 @usnyeckue SBIECHHUA B IPUPOJIE: TOBEPXHOCTHOE




HATSAXKCHUC MW KAlIWUIAPHBIC SBJICHHUA B IPHPOAC,
KpUCTa/UIBl B mpupone, usnydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bl; 00pa3oBaHue

pOCHI, TyMaHa, HHEsl, CHera.

6.19

TexHu4eckue yCTpOMCTBA: KalWUIAPBL, IPUMEpPHI
UCIIOJIb30BAaHUSA KpHUCTAJUIOB, KUJKOCTHBIN
TEPMOMETP, NaTYUK TEMIEPATYpPHbI, TEPMOC, CUCTEMA
OTOIUIEHUS  JIOMOB, THUIPOMETPBI, ICUXPOMETP,

napoBas TypOvHa, ABUTaTelb BHYTPEHHETO CrOpaHHUsL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

Onektpu3anuss Ten. JIBa poga  IIEKTPUYECKHUX

7.1
3apsI0B
Bs3aumopeiictBue 3apsbkeHHbIX Tell. 3akoH Kyiona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEI
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKY TEJIaMH )
DIIEKTPUYECKOE noJie. HanpsixénHocThb

7.3 ANIEKTpUYEeCcKOoTo Toysl.  [IpuHIMI  cynmepno3uiuu
AIEKTPUYECKUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE)
Hocutenu snexkrpuueckux 3apsgoB. DJIEMEHTapHbIN

7.4 ANEKTPUYECKUI 3apsi. Crpoenue aToMma.
[TpoBOHUKY U TUAIEKTPUKU

7.5 3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia

- DNEeKTpUYECKUd TOK. YCIOBHUS  CYIIECTBOBaHUS

. ANEKTPUYECKOTO TOKA. VICTOUHMKHU MOCTOSTHHOTO TOKA

JleficTBUSL ~ DJEKTPUYECKOTO  TOoKa  (TEIJIOBOE,

7.7 XMMHUYECKOE, MAarHuTHOE). ODJEKTPUYECKHIl TOK B
KUAKOCTSAX M razax

- Onekrpuueckas uenb. Cuina TokKa. IJIEKTPUYECKOE

. HaTPsDKEHUE
29 ConpoTuBieHue MIPOBO/IHUKA. VY nensHoe

COIIPOTHUBJICHUEC BCIICCTBA




7.10

3akoH OMma i yyacTKa Lenu

IlocnegoBarenpHOE U nmapajjicJIbHOC COCOAMHCHUC

7.11

MIPOBOTHUKOB

PaGota M MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

3 DJEeKTPUYECKUE LENH U MOTPEOUTENN SIEKTPHIECKOM

7.1

sHepruu B ObITy. KopoTkoe 3aMbIkanme

IlocTosguurie MAarHHUTBHI. BszaumoneticTBue
7.14

MOCTOSTHHBIX MAarHUTOB

MarnutHoe mosie. MarHuTHoe moje 3eMJId U €ro
7.15

3HaUeHHe I KU3HU Ha 3eMile

6 OneiT Opcrena. MarHuTHOE MOJE€ BIIEKTPHUYECKOTO

7.1

ToKa. [[puMeHeHne PIeKTPOMArHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIEeKTpOABUTATEND ITOCTOSTHHOTO TOKA.
7.17

Hcnonp30BaHue 3IEKTPOJIBUraTeaeii B TEXHUYECKHX

YCTPOMCTBAaX U Ha TPAHCIIOPTE

OnbiTel  @apazges. SBieHuE  AIEKTPOMArHUTHOU
7.18

uHaykuuu. [IpaBuo Jlenna

DIIeKTpOTeHEPATOP. Crioco6b1 MOJTy4YEHUS
7.19 AJCKTPUYECKON  DHEpPrHHM.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTueckue pabOTHI:

OnpiThl 1O  HAONMIONCHHWIO  AJIEKTPU3AIMHU  Tel

WHIYKIUEN U IIPU CONTPUKOCHOBEHUU.

UccnenoBanue NEHCTBUS 3JIEKTPUUYECKOIO IMOJS Ha
7.20 MPOBOJIHUKH U TUAJIEKTPUKH.

C6opka M mpoBepka pabOTHl SIEKTPUUYECKON LEnH
IIOCTOSIHHOTO TOKa.
W3mepenue u perylimpoBaHHie CUJIBI TOKA.

I/ISMepeHI/Ie U pEeryJIMpOBaHUC HAIIPSIKCHUA.




HccnenoBanvue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
yepe3 pPE3UCTOp, OT COIMPOTUBIIECHHS PE3UCTOpA U
HaIpsHKEHUS HA pE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTD
3JIEKTPUYECKOTO COMPOTUBIICHHS MPOBOJHUKA OT €r0
JUIMHBI,  TUIOLIAAMA  [ONEPEYHOTO  CEYEHHUS U
Marepuaa.

IIpoBepka mnpaBuna CJIOKEHUS HANOPSHKEHUW MpH
MOCJIEIOBATEIbHOM COECIMHEHUN JIBYX PE3HCTOPOB.
IIpoBepka mpaBuna WId  CWibl TOKa  IpH
MapaIeIbHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne  pabOTBHl  AIEKTPUYECKOTO  TOKa,
HUIyIIEro uepe3 pe3uctop. OmnpeneneHre MOIIHOCTH
3JIEKTPUYECKOTO TOKA, BBIACISIEMONM HA PE3UCTOPE.
HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
yepe3 JIaMIO4yKy, OT HalpsbKeHWsT Ha  HEil.
Onpenenenne KIIJI narpeBarensa. HMccnenoBanue
MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWTHOTO MOJIsI TOCTOSIHHBIX MarHWTOB
npu ux oObeAMHEHUU U pasneneHuu. McciaenoBanue
JICUCTBUSL  DJEKTPUUYECKOIO TOKAa HA MAarHUTHYIO
cTpesiky. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
CUJIbl B3aMMOJICHCTBHS KATYIIKUM C TOKOM U MarHura
OT CHWJIbI TOKa M HAIpaBJIEHUA TOKAa B KaTyLIKE.
N3yuenue nelicTBUS MArHUTHOTO TOJIA HA MTPOBOJIHUK
¢ TokoM. KoHcTpympoBaHue u wu3ydeHHE pabOTHI
3IIEKTPOIBUTATEIIS. HN3mepenne KIT
3JIEKTPOJIBUTATENIbHOM  yCTaHOBKH.  OMNBITBI 1O
HCCIIEIOBAHUIO SIBIICHUS ANEKTPOMATrHUTHOM
MHIYKIMU: HUCCJIEI0BAHUE W3MEHEHWI 3HA4YeHUs W

HallpaBJICHHUA UHAYKIIMOHHOI'O TOKa

7.21

du3znyeckue SBJICHUSI B npupoac: OSICKTPUYCCKUC




SABIICHUSI B aTMocdepe, SIEKTPHYECTBO KUBBIX
OpraHM3MOB, MarHMTHOE TmoJie 3emud, JApend
IIOJIFOCOB, POJIb MAarHUTHOIO IOJIA JUIA KM3HU Ha

3emJie, MOJISIPHOE CUSIHUE

TexHuueckre yCTpoOMCTBA: 3JIEKTPOCKOIl, aMIIepMETP,

BOJIbTMETP,  pEOCTAaT, CUETUYMK  DJIECKTPUYECKOU

SHEPTHUH, AIIEKTPOOCBETUTEIILHBIC puOOPHI,
7.22 HarpeBaTelbHbIE  DJIEKTPONpHOOpbl  (IIPUMEPHI),
QIIEKTPUYECKHE TPEIOXPAHUTETH, OSJIEKTPOMArHHT,
AIIEKTPOJIBUTATENb TIOCTOSHHOTO TOKa, TEHEpaTop
MTOCTOSTHHOTO TOKa
9 KJIACC
Kon Kon
[TpoBepsieMble 371€MEHTHI COAECPKAHUS
paznena 3JIeMEHTa
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexannyeckoe ABWXKEHUE. MarepranpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHUS
8.3 PaBHOMEpPHOE TPAMOIMHEHHOE IBHYKEHUE
#H##Par###HepaBHoMepHOE NPSAMOJIMHEHOE
8.4 nBuxkeHne. CpelHsss U MTHOBEHHAas CKOpPOCTh Tela
8 IPU HEPAaBHOMEPHOM JIBUKEHHUH
g5 VYckopenue. PaBHOyckOpeHHOe — MpsIMOJUHEHHOE
. TIBUKCHHE
8.6 ##HPar###CBo60oaHOe anenue. OnbiTel ["anunes
HiHParf##PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.
8.7 Ilepuon u yacrora obpamieHus. Jlunelinas u yrionas
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOPEHUE
8.8 [TepBeiit 3akoH HproToHa




8.9

Bropoii 3akon Herotona

8.10 Tperuii 3akon HeroTona
8.11 HH#Par###] [pyuHUIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 H#HtPar#H###Cuiia TpeHMsl: CUJla TPEHUS CKOJIb)KEHUS,
' CHJIa TPEHHSI TTOKOS, APYTHUE BUABI TPEHHUS
8.14 #H#HtPar#H##Cunia  TSDKECTU M 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaJCHUS
8.15 JBuxenne mmaHer Bokpyr Connuma. IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 meperpy3ku
PaBHOBecue MmaTepuanbHOM TOYKU. AOCOJIIOTHO
8.16 }
TBEPIIOE TEIIO
#H##Par###PaBHOBeCHE TBEPJIOTO Tena v
8.17 3aKpEIUVIEHHOM OCBhIO BpamieHus. MOMEHT CHIIBIL.
LenTp TsxecTn
Nmnynec Tena. M3meHenwe wumnyibca. HMmmynbe
8.18
CHJIBI
8.19 3aK0oH COXpaHEHUS UMITYJIbCA
8.20 #HHH#Par###PeakTUBHOE BIDKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 PaGora cun TtskectH, ympyroctd, TpeHus. CBs3b
' SHEPruu 1 paboTh
873 [ToTeHnmanpHas dSHeprus Tela, MOTHATOTO HaJ
. MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas 3HEPTUs CKATON MPYKUHBI
875 #H##Par###Kunernueckas sHeprusi. Teopema o
' KUHETUYECKOU SHEPTUHI
HiH#ParfH##3akoH COXPAaHEHHUS MEXaHUYECKON
8.26
SHEepIrun
[IpakTuyeckue paboOTHI:
8.27 OnpeneneHne CpegHEN  CKOPOCTH  CKOJIBKEHMS

6py01<a WM JIBUKCHUA MIApHUKa 110 HaAKJIOHHOM




wiockocty. OmpeneneHnue YCKOpPEHHs Tela IpU
PaBHOYCKOPEHHOM  JBMJKCHMM [0  HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JBWXXEHHUU 0e3  HaudaabHOU
CKOPOCTH.

[IpoBepka rumoTessl: €CiaM INPU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HauaJIbHOW CKOPOCTU IMYTH OTHOCSTCS
KaKk piang HEUYETHBIX YuCceil, TO COOTBCTCTBYIOLIUC
IMPOMEIKYTKH BPEMCHU OJJTMHAKOBEIL.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHJIbI TPECHUA
CKOJIB’)KCHHA OT CHJIBI HOPMAJIBHOTO JOaBJICHUA.
Onpenenenne kK0dPGUIIMEHTA TPEHUSI CKOJIBKCHHS.
Onpenenenne XECTKOCTH NpyxuHbL. OmpeneneHne
paboThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHHUH
Tena o TOPU30HTAIBHOMN MTOBEPXHOCTH.
Omnpenenenne pabOThl CUIIBI YIIPYTOCTH NPU MOABEME
Irpy3a C HCIOJB30BAHMEM  HENOJIBMKHOIO U

[IOJIBIKHOTO OJIOKOB

Ousnyeckue SBJICHHS B MPHUPOJAE: TMPHIUBBI U

8.28 OTJMBEI, nBIKeHUE IIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBHYKEHHUE JKUBBIX OPraHU3MOB
8.9 TexHUYeCKHe YCTPOMCTBA: CHUJAOMETD, JATYMKH

IMOJIOKCHHS, paCCTOSAHHA U YCKOPCHU A, PAKCThL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe JIBIKEHUE. OcHoBHbIE
9.1 XapaKTEePUCTUKNA  KOJIeOaHUM: TIEPHOJl, YacToTa,
aMIUTUTYAa
MareMaTuueckuii ¥ IPYKUHHBIA  MasTHHUKHU.
9.2 [IpeBpamienue  »sHeprud  Opu  KosebaTeabHOM
JIBYOKEHU U
93 3aryxaromue Koysebanus. BolHyX/IeHHbIE KOJIeOaHUsI.

Peszonanc




9.4

Mexanuyeckue BOdHBL. (CBOHCTBA MEXaHMYECKUX
BOJIH. [IpomonbsHble M momepeuyHbie BOJHBL. [[nrHa
BOJHBI M CKOPOCTb €€  pacnpOCTPAHEHUS.
MexaHnndeckue  BOJHBI B TBEPAOM  TEIE,

CEUCMUYECKNE BOJIHBI

9.5

3ByK. 'poMKOCTh 1 BbicOTa 3BYyKa. OTpakeHHE 3BYKa

9.6

Wnudpa3Byk u ynpTpa3sByk

9.7

[IpakTueckue pabOTHI:

Ompenenenne dYacTOoThl M TEepHoJia  KojeOaHMit
MaTEeMaTUYEeCKOr0 MasTHHKA.

Ompenenenne dYacToThl HM  TEepHoJia  KojeOaHMit
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TEepHOaa KOJeOaHUI
MOJBEIIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TE€pHOaa KOJeOaHUI
MPY)KWHHOTO MasiTHUKAa OT Macchl rpys3a. [IpoBepka
HE3aBHCUMOCTH  TlepHoja  KoJiebaHWUW  Tpys3a,
MOJBEIICHHOTO K HUTH, OT MAcCChl Tpy3a U KECTKOCTH
NpyXuHBI. M3MepeHne yCKOpeHHsi CBOOOJHOTO

majcHus

9.8

duznyeckue SIBJICHHUS B npupoac: BOCIPUATHUE
3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMHU4YecKue

BOJIHBI, IYHAMH, 3XO

9.9

Texandeckue YCTpOﬁCTBai 9XO0JIOT, HCIIOJIB30BAaHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 OJEeKTpOMAarHUTHOE  Toje.  DJIEKTPOMarHUTHBIC
. BOJIHBL. CBOCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoja ceera. CKopocTh CBeTa.
. BoiiHOBBIE CBOIICTBA CBETA
10.4 [IpakTuyeckue paboOTHI:




N3yuenue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C
MIOMOIIILI0 MOOMITBHOTO TenedoHa
®usnueckue SBICHUS B TPHUPOJE: OHOJIOTHUECKOE
10.5 JeWCTBUE  BUAMMOTO,  YNbTpa(uONETOBOTO |
PEHTTE€HOBCKOT'O U3JIy4eHUI
106 TexHnueckue YCTpOWCTBA:! HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicToUHMKM CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilmockoe 3epkaio. 3akoH
' OTPaKECHUSI CBETA
114 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xox nydel B IMH3E
116 OnTuueckas cucreMma Qoroanmnapara, MUKPOCKOIa U
' TeJecKona
117 I'maz kak onTtuyeckas cucrema. bimM3opykocTh u
' JAIbHO30PKOCTh
11 Paznoxxenne OGemoro cBera B crekTp. OmbITH
11.8 Hprotona. CriokeHHWe  CHEKTPAJIbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTrueckue pabOTHI:
#HH#HPar###ccnenoBanue 3aBHCAMOCTH yria
OTPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#HiHtPar#Ht#l13yueHre XapaKTepUCTHK H300paKeHUs
npeaMeTa B IUIOCKOM 3epKalie.
11.9 #H#Par###lIccnenoBanue 3aBUCHUMOCTH yria
MPEeNOMIIEHUsI CBETOBOTO Jy4a OT yIjia MaJeHus Ha
TPaHHUILIEC «BO3AYX — CTEKIIOM.
###HPar###lonyuenne M300pakeHU € MOMOUIBIO
coOuparomie JTUH3BL
###HPar###Onpenenenne (HOKycCHOTO pacCTOSIHUS U




ONITUYECKOH CHIIBI COOMPAOILEH JTMH3HI.
H#HPar#H##ONBITEL 10 Pa3T0KCHUIO OEIOTO CBETa B
CIIEKTP.

H#HPar#H##ONBITHL IO BOCIIPUATHIO LIBETA IIPEIMETOB

pY UX HAOMIOIEHUH Yepe3 IIBETOBBIC (DMIIBTPHI

11.10

®uznyeckue sABICHUS B npupoje: 3atMeHust CoHia
u JlyHbl, 1BeTa TeJ, ONTUYECKUE SBJICHUA B

atMocdepe (11BeT HeOa, pedpakius, paayra, MUPaX)

11.11

TexHuueckue  yCTpOWCTBA:  OYKH,  IEPUCKOI,

(boToanmapar, ONTHYECKHUE CBETOBO/IbI

12

KBAHTOBEGLIE SABJIEHUA

12.1

OmneiThl Pesepdopaa u nminaHerapHas Mozenb aToMa.

Monens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOIJIOINICHUE CBE€TA aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPHI

12.3

PanmnoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3aydeHUs

12.4

Ctpoenue artomHoro sapa. HykioHHas Mojaenb

aTOMHOTO sifjpa. M30Tomnsl

12.5

PaanoaktrBHBIE MpEBpAILICHUS. [Tepuon

moJjypaciiaia aTOMHBIX AACP

12.6

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO

N MacCCOBOI'O YUCEII

12.7

3Heprm1 CBsA3HM AaTOMHBIX AICP. CBsa3p Maccel H

OQHCPI'uun

12.8

Peakumu cunTe3a u JieneHUS AACP. HcTounuku

sHeprun CoJIHIIA U 3BE3]T

12.9

SnepHas osHepretuka. JlelcTBME pagMOaKTUBHBIX

I/ISJ'Iy‘ICHI/Iﬁ Ha XUBBIC OPIraHU3MbI

12.10

[IpakTuyeckue paboOTHI:

HaGnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB
U3ITy4YEHUS.

HccnenoBanue TpeKOB: U3MEPEHNE YHEPTHH YACTHIIbI

10 TOPMO3HOMY ITyTH (TI0 poTorpadusim).




W3mepenune paanoakTHBHOTO GoHA

®u3nyecKue SBICHUS B IPUPOJAE: €CTECTBCHHBIN

paanoaKTUBHBII ¢oH, KOCMHYECKHE  JIy4H,
12.11 pPaIMOaKTUBHOE M3JIyYCHHUE MPUPOJHBIX MHHEPAIOB,
JEUCTBUE PAJUOAKTUBHBIX M3JIyYCHHM HA OpPraHU3M
YeJ0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

VHVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kox
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

[lonumanne ponu GU3MKM B  HAayyHOM KapTHMHE MHUDA;
chopMUPOBAHHOCTh 0a30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M M NIO3HABAEMOCTH SBJIEHUI PUPOJIbI, O POJIU SKCIIEPUMEHTA
B (u3mke, 0 CHUCTEeMOOOpa3yrIie poau (PU3MKH B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH W TEXHOJOTUH, 00 HBOJIIOLHU
(bM3UYECKUX 3HAHUM M X POJIU B IEJIOCTHOM €CTECTBEHHOHAYIHOM
KapTUHE MHUpPA, O BKJIAJ€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(¢Gu3MKOB B pa3BUTHE  HAayKd, OOBSCHEHHE  IPOILIECCOB

OKPY’KaIOILIEr0 MUpPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUA O BUJAX MaTepuu (BEIIECTBO M MOJE), O IBMKEHHH Kak
crioco0e CyIIECTBOBAHMUSI MaTepuu, 00 aTOMHO-MOJEKYISIPHON
TEOPUHU CTPOCHHS BEIIECTBA, O (PU3UYECKOM CYIIHOCTH SIBJICHUUN
npuposbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3jnyaTh SBJICHUS IO OIHUCAHUIO UX
XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JMaHHOE (U3MYECKoe SBIICHUE; YMEHUE PaclO3HaBaTh MPOSBICHHE
U3YYEHHBIX (PU3NYECKUX SIBJICHUI B OKPYXAIOIIEM MUPE, BbLACTSSA

UX CYIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBaMu MOHSATHUMHOTO armapara 1 CUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M UCIIOJIB30BAHUC UX JJIS PCIICHUSA y‘le6HLIX 3a4a4,
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, (1)I/ISI/IIIGCKI/IG SABJICHHUA U
IMPOLECCChI, HCIOJIb3Y (I)YHI[aMeHTaJ'IBHBIe U OMIINPUYCCKUC

3aKOHBI

YMeHHue OIMCHIBATh HN3YUYCHHBLIC CBOIMCTBA TE€I H (I)I/ISI/ILIGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHoBaMH METOMOB HAay4YHOI'O TIO3HAHUA C y‘IéTOM




coOmrofeHnss  mpaBui  OE30MACHOTO  Tpyda:  HaOIOIEeHUE
(U3NYECKUX SIBIICHHIA:

YMEHHE  CaMOCTOSTEIbHO  COOMpAaTh  AKCHEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOIO Habopa 00OpyJOBaHMs [0 WHCTPYKLUHU,
ONMHCBHIBATH XOJ ONBITa U 3alUCBIBaTh €ro  pPe3yJbTaThl,
(hopMyIIMpOBaTh BHIBOIBI;

NPOBEICHUE TIPSMBIX M KOCBEHHBIX H3MEPEHUH (U3NIECKUX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh W3MEPEHUs, CaMOCTOSTEIHHO
cOOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY TI0 HWHCTPYKIIUH,
BBIUMCIIATH 3HAYCHWE BEIMYMHBI U aHAIM3UPOBATH TOJTYUYCHHBIC
pe3ynbpTaThl € Y4ETOM 3aJaHHOM TOTPEHIHOCTH PE3YJIbTAaTOB
W3MEpPEHUN;

MPOBEJICHNUE HECIOKHBIX HSKCIEPUMEHTAIBHBIX HCCICIOBAHUMH;
CaMOCTOSITEIBHO COOMpATh OSKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJUTH  HWCCIENOBAaHWE [0 HWHCTPYKIUH, TPEICTABISTH
MOJTyYeHHBIC 3aBUCHMOCTH (PM3MUYECKUX BETHMYUH B BUE TAOIUI] U
rpauKoB, YUYUTHIBaTh IOTPELIHOCTH, JeJaTh BBIBOJBI 110

pE3yiabTaTaM HUCCICI0OBAHUA

[ToHnManne XapakTepHBIX CBOWCTB  (PU3UUYECKUX  MOJEICH
(MaTepuasibHas TO4YKa, aOCONIOTHO TBEPIAOE TEJNO, MOJEITH
CTpOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TeJ, MJIAHETapHAs MOJEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO Si/Jpa) U YMEHHE MPUMEHSTh

UXx s 00BACHEHHS (I)I/ISI/I‘ICCKI/IX IIpoLECCOB

VYMmeHne o0bsICHATE (bI/I3I/I‘ICCKI/IC IMponeCChl U CBOMCTBaA TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-OPUCHTHUPOBAHHOI'O
XapaKTepa, B YAaCTHOCTH, BbLIABJIATL IPUYHMHHO-CIICACTBCHHBIC
CBsA3H U CTPOUTDH 00BsICHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA
(1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (bI/I?»I/I‘ICCKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTHU H

MOJIEU

VYMmenue pemars pacuéTHble 3a1aun (Ha 6a3e 2 — 3 ypaBHeHHil),
UCTOJb3YSl 3aKOHbl U (hOpMyIbI, CBSI3bIBAIONINE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBATH KPATKOE YCJIOBHME 3aJayH,
BBISIBJIATh HEJIOCTAIOIINE JaHHBIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,

HeO6XO,Z[I/IMLIe o eé peUICHUsA, HUCHOJb30BATH CIIPABOYHBIC




JJAHHbIC, IPOBOAUTH PACUYETBl M OLIEHUBATH PEATUCTHYHOCTH
MOJIyYCHHOTO  3HAaueHUsi (PU3MUECKOH  BEIWYMHBI; yMEHHUE
OTIPEICNIATh PAa3MEPHOCTh (PH3UYECKOW BEIMYUHBI, TOTYICHHON

IPU PELICHUY 3a7a4u

YMeHue XapakTepu3oBaTh IPHUHLMUIBI JIEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, M MPOMBILIUIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 110 UX OMHCAHUIO, UCIIOJIb3YS 3HAHUS
0 CBOMCTBax (PM3MYECKUX SIBJICHUN M HEoOXoauMble (hU3HUECKUe

3aKOHOMEPHOCTH

10

YMeHue Hucnonb3oBaTh 3HaHUS O (PU3UUYECKUX SIBICHUSIX B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHuss Oe30MacHOCTH MpU
oOpaiieHHUd C OBITOBBIMM HpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBaMH, COXPAaHEHHS 3JI0pPOBbS M COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUSI B OKpYXalollel cpejie; MOHUMaHHE
HE0OXO0IMMOCTH PUMEHEHUS TOCTHKEHUN (PU3UKU U TEXHOJIOTHA

I palfuOHAJIBHOTO IPUPOJ0IIOJIE30BaAHUSA

11

OmnbIT Mowcka, MpeoOpa3oBaHMs M MPEACTAaBICHUS WHPOPMAIUU
(bMBUYECKOTO COJZIEpP)KAaHUS C MCIOJIb30BaHWEM HH(GOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, yMEHUE OLICHUBATh
JOCTOBEPHOCTH TOJTY4YEeHHOU WH(OPMAIIMHA Ha OCHOBE MMEIOLITIXCS
3HaHUH W JOTOJHHUTEIBHBIX MCTOYHHUKOB; YMEHHUE HCIIOJIb30BATh
NP BBINIOJHEHUU Y4YeOHBIX 3aJaHUW  HAayYHO-TIOMYJSPHYIO
JUTEPATypy (PU3UYECKOTO COJIEPIKAHHMSI, CIPABOYHBIC MATEPHAIIBI,
pecypchl  cetn MHTepHer; BnajeHue 0a30BbIMH  HABBIKAMH
npeoOpa3oBaHuss WHPOPMALMU W3 OJHOM 3HAKOBOH CUCTEMBI B
JPYrylo0; YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC U YCTHBIE

COO6IJ_[CHI/I$I Ha OCHOBC I/IH(1)OpMaL[I/II/I U3 HCCKOJIBKUX NCTOYHHNKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'3 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTETBHOCTD ABMKCHUS
PaBHOoMepHOE M HepaBHOMepHOe ABMkeHue. CpemHsisi ckopocTh. Dopmyna
1.2 JUTSI BBIYMCIICHUS CPEAHEH CKopocTr: v = S/t
PaBHOMEpHOE MPSMOIMHENHOE NBW)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teia
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 xX(1)=x,+vt
I'paduku 3aBHCHMOCTH OT BpPEeMEHH ISl MPOEKIIUU CKOPOCTH, MPOSKIIMH
MepeMEeNIeHUs, IyTH, KOOpPAMHATHl MPHU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOPAMHATBI TeJla OT BPEMEHHU B CIy4ae PAaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBH)KCHUS:
2
Sy} =Vg, *f+ay* ;
2
@opmyIbl Ui NPOEKIUU NEPEMEIICHHS], MPOEKIMH CKOPOCTH U IPOEKIU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 s.(D)=yy,-t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU JUIsl MPOEKIWU YCKOPEHHs, MPOCKIINH
CKOpPOCTH, IPOEKLUMH IEPEMELIECHUs, KOOPAMHATHI IPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBUKEHUU
L5 CBoOonHoe maneHue. DopMmyIbl, ONMUCHIBAIONINE CBOOOJHOE MaJieHUE Tela

10 BEpTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHU3 WJIM BBCPX OTHOCUTCIILHO IMOBEPXHOCTU




3emnn). ['paduku 3aBUCHMOCTH OT BpEeMEHH Uil NPOEKLIUH YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAJCHUM Teja IO

BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBIKEHHUS Tela MO OKpyKHOCTH. HampaBneHue
CKOPOCTH.

dopmyia i BBIYUCIECHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U MEPHO]

oOparlieHus:
2R
=
T

LlenTpocTpeMuTenbHOEe YCKOpeHHe. HampaBieHHe IeHTPOCTPEMHUTEIBHOTO

1.6 yckopenusi. @opmyna sl BBIYUCICHUS YCKOPEHHUS :
2
_w
WTR
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHHUs:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia Il BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIBI,
JICHCTBYIOLIEN HA TEJIO
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 . =—_F
F 21—l P-I—Q




1.12

TpeHI/Ie IOKOA WU TPCHUC CKOJILXKCHUS. CDopMyna UL BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUS:

Fo=u-N

1.13

Hedopmanus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsarotenne. 3aK0H BCEMUPHOTO TATOTEHUS:

my -1,
F=G.-—1 _2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
dopmyrna s BBIYUCICHUS CHIIBI TSDKECTH BOJIM3M MoBepxHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTth u meperpy3ku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIIMYMHA.
p=mi

I/IMHy.]'IBC cucteMbl Tea. M3meHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa 1A SaMKHYTOﬁ CUCTEMBI TCJI:
D=1+, U, =const

PeakTuBHOE ABMKEHUE

1.17

MexaHnuueckas pa60Ta. dbopMlea JJISA BBIYUCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

MexaHudeckass MOIITHOCTb:

n=4
I




Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPrUU:

HE)E
E ET———
2
Teopema 0 kuHeTHUECKOU dHEprun. PopMyIa JUis BBIYMCICHUS
1.18
MOTEHIIMAILHON SHEPTUH TeJIa, TIOHSITOTO
HaJ 3eMuéi:
E,=m gh
Mexanundeckast SHEPTHUsL:
E=E;+E p
1.19 o
3aKkoH coXpaHEHUs1 MeXaHU4YeCKO# sHeprun. Dopmyra it 3aKOHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpalieHne MEXaHMYECKOW SHEPTUHU NTPY HAJIMYUU CHIIBI TPEHUS.
[IpocThie MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Momenrt cwist: M - Fl.
VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ] mpocThix MeXxaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBneHue TBEPAOTO Tena.
@opmyna sl BBIYUCICHUS 1aBJICHUS TBEPAOTO Tena:
p- F
5
191 JlaBnenue raza. ATMmocdepHoOe 1aBlIeHUE.

FI/I,[[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPU KUJAKOCTH.

q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH ) KUIAKOCTH:

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONPEICICHHUS BBITAJKUBAIOIICH CHUJIBL,

JNEUCTBYIOLIEH Ha TENO, HOTPYKEHHOE B KUIKOCTh WM Ta3:

Fam =PEV

VYcnosue nmnaBanus Tena. [InaBanue CyAOB M BO3QyXOIlJIaBAHUC

1.24

Mexanunueckue KojeOaHWs. AMIUIMTYAA, MEPUOJ M YacToTa KoJeOaHHI.

®dopmyiia, CBA3BIBAOLIAS YACTOTY U MEPUOJT KOJIeOaHUI:

1
V=
T

1.25

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpamieHune sHepruu Inpu

KOJ1e0aTeIbHOM ABWKEHUN

1.26

3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc

1.27

MexaHudecKue BOJIHEL HpO}IOJ'II)HI)Ie " IMONICPCYHBIC BOJHEI. JIJ'II/IHa BOJIHBI

CKOPOCTh PACHPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3ByK. [’ poMKOCTB M BbICOTa 3BYyKa. OTpakeHHE 3ByKOBOUW BOJIHBI Ha TPAHUIIE

nByx cpell. UHdpa3Byk U yapTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenune cpeqHell INIOTHOCTH BEILECTBA; apXMMENOBON CHIIBbI; )KECTKOCTH
IPYXUHBL; KO3((UIIMEHTA TPEHUS CKOJIBKEHUS; Pa0OThl CUIIbI TPEHUS, CUIIbI
YIIPYrOCTH; CpeHEN CKOPOCTH JBUKEHUS OpycKa M0 HAKJIOHHOH IUIOCKOCTH;
yCKOpeHusi Opycka IpU JBWKEHHU MO HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoJiebaHUM MaTeMaTH4YecKOro MasTHUKA; 4YacTOThl M IEepHOAa
Koje0aHUH TPY)KUHHOTO MasTHUKA; MOMEHTa CHJIbI, JI€HCTBYIOILErO Ha
pblyar; paOOThl CHJIBI YOPYrOCTH MpU HOAbEME TIpy3a C IOMOIIbIO
HEMNOJBI)KHOTO 0JioKa; paboThl CHJbI YNPYrOCTH MNpH MOABEME TIpy3a C
MTOMOIIIBIO OJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOI CHIIBI OT 00b&Ma MOrpy:KEHHON
YacTH Tella U OT IUIOTHOCTU KMJIKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOLICH
CUJIBI OT MAacChl Te€a; CWIbl TPEHHUSA CKOJIBXEHUS OT CHJIbI HOPMAIIBHOTO
J@BJIEHUS U OT poJa IOBEPXHOCTH; CUJBl YIPYrOCTH, BO3HMKAIOLIEH B

NpY)XHUHE, OT CTeNeHH AeopMalui NpyKUHBI; YCKOpEeHUs Opycka oT yria




HakJIOHa HAaNpaBISAIONICH; Tmeprona (4acToThl) KOJICOAHWH HUTSHOTO
MadTHHKA OT JJIWHBI HHUTU, IICPpHOLA KOJIe6aHI/II71 MPYKNUHHOI'O MadTHHKA OT
MacCChl TIpy3a H JKECTKOCTU IPYKHUHBI, HCCICAOBAHUC HCE3aBUCHUMOCTU
neprojia KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpys3a. IIpoBepka

YCJIOBUS PABHOBCCHUSA pblyara

1.30

Quszuueckue s61eHUA 6 npupooe: TPUMEPBl [BHKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHBOM IIPUPOJE, ACUCTBUE CHIBI TPEHHUS B
MPUPOJIE€ U TEXHUKE, NMPUIMBBI U OTJIMBBI, JBWXKEHHE IaHeT ColHEeuyHOU
CUCTEMBI, PEAKTUBHOE JBMKCHUE MXUBBIX OPraHU3MOB, DbIYard B TeEJE
YeJI0BEKa, BIMSHUE aTMOC(EPHOTO JaBJICHUS HA )KMBOW OpraHu3M, IIaBaHUe
pBIO, BOCHpHUSATHE 3BYKOB JKUBOTHBIMM, 3E€MIJIETPSACEHHUE, CelcMHUYecKue

BOJIHBI, IYHAMH, 25XO

1.31

Texnuueckue ycmpoiicmea: CIHAIOMETp, NATYUKH TOJOKEHUS, PACCTOSHUS U
YCKOPCHHA, AUHAMOMCTpP, MMOJAIIMITHWUKH, PAKCThI, pbIYar, HO,ZIBI/DKHBIﬁ u
HeHO)IBI/I)KHBII\/'I 6J'IOKI/I, HaKJIOHHAas IJIOCKOCTb, IMPOCTHIC MEXaHHU3MbI B 6BITy,
COOOIIArOIINECS] COCYABI, YCTPOMCTBO BOJONPOBO/IA, THAPABINICCKHIA ITpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMETp, IXOJIOT,

WCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIC ITOJIOKECHHUS MOHCKYHHpHO'KHHeTHqCCKOfI TECOPHU CTPOCHUIA
BCIIICCTBA. MOI[CJ'II/I TBépI[Ol"O, KHNIKOIO H F33006p33HOF0 COCTOSIHUH

BelecTBa. Kpucrannuyeckue u amop@Hbie Tena

2.2

Z[BI/I}KGHI/IC JyacTull BCIICCTBA. CBs13b CKOPOCTH ABHMXKCHHUA YacCTUL[ C

Temneparypoil. bpoynosckoe aBuxkenue, nuddysus

2.3

CMauuBaHue 1 KaIlTWJJIAPHBIC ABJICHUA

2.4

Temnosoe pacIupeHUC U CKATHUC

2.5

Temnosoe PaBHOBCCHEC

2.6

BHYTpeHHHH OHEpPTrus. PaGora u TCIUIONECpeaada Kak CIIOCOOBI M3MEHCHUS

BHYTPEHHEHN 3HEprun

2.7

Bugst TCIIonepeaavuun: TCIJIOMMPOBOJHOCTb, KOHBCKIUS, U3JTYUCHUC

2.8

HarpeBaHI/Ie n  OXJMaXIACHUC TCII. KoamyecTBo TEmIOTEHL YaenbHas

TEIUIOEMKOCTD:




O=cm(t,—1)

3aKOH COXpaHEHMS PHEPIrUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOTO

Oananca:
2.9
O +0, +..=0
Ucnapenue n xonaeHcauusi. VI3MeHeHUE BHYTPEHHEW SHEPIUU B IMPOLIECCE
210 WCHapeHuss W KOHJeHcaluu. KuneHue KUIKOCTH. YelabHas TeruioTa
' napoo6pasoBanwus: L = Q/m
211 Braxxnocts Bo3myxa
[InaBnenne u kpucrasmmzanus. V3mMeHeHWEe BHYTPEHHEH DSHEpPruu Ipu
MJIABJICHUW U KPUCTAJUTH3AIMHU. Y IeTIbHAs TEeTUIOTa TUIABJICHUS
2.12 ) Q
m
BuyTpeHHsis »Heprusi CropaHusi TOIUIMBA. YJI€JIbHAs TEIJIOTAa CrOpaHUs
2.13 tormmBa: q = Q/m
2.14 [Tpunnume! padoTs! TerioBeix AsuraTenei. KI1J[ rermoBoro auraremns
Ilpakxmuueckue pabomol
N3mepenne  ynenbHOM  TEIUIOEMKOCTH  METAUIMYECKOTO  IUJIMHIPA;
KOJIMYECTBA TEIUIOThI, IIOJYYEHHOTO BOJOH KOMHATHOM TeMIIEpaTyphl
(GbuKcHpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HAarpeTblii IUIUHAD;
2.15 KOJIMYECTBA TEIUIOThL, OTJAHHOTO HArpeThiM LUUIMHAPOM, MOCIE ONyCKaHUs
€ro B BOJy KOMHAaTHOM TeMIIepaTypbl; OTHOCUTEIbHOM BIIAKHOCTU BO3]1yXa;
yIEIbHOW  TEIUIOTHl  IUIaBJ€HUs JbAa. MccinegoBaHue  M3MEHEHUS
TEMIEPaTyphbl BOABI MPU PA3THUHBIX YCIOBUSX; SIBICHHS TEIUIOOOMEHA MpH
CMEUIMBAHUU XOJIOJHOM U ropsue BOJbI; Ipoliecca UCIIapeHus
Qusuueckue sA6leHus 6 npupode: TIOBEPXHOCTHOE HATSIKEHHE U
2.16 KalWUIpHBbIE SBJICHUS B NPHUPOJAE, KPUCTAIUIBI B TPHUPOAE, H3IYyUCHHE

ConHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,




TyMaHa, UHCA, CHCTra

Texnuueckue yCMpOﬁCWlGd.‘ KaImnuJiIsapsbI, IIPUMCEPBI HCIIOJIb30BaHUA

KpHUCTalJIOB, )KI/IZIKOCTHBIﬁ TCPMOMCTpP, OAaTYUK TEMIICPATYpPbl, TCEPMOC,

2.17
CUCTEMa OTOIUICHHUS JIOMOB, THTPOMETPHI, TICHXPOMETp, TapoBasi TypOWHA,
JIBUTATEIh BHYTPEHHETO CTOPaHUS

3 DJIEKTPOMATHUTHBLIE SABJIEHUA

3.1 Dnektpusarus Ten. [[Ba Buaa aIeKTpUIEeCKUX 3apsiioB

3.2 B3aumoseiictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aK0H COXpaHCHHMSI JICKTPHUECKOTO 3apsiia

34 Onekrpuueckoe mojie. Hampsok€HHOCTH dilekTpudeckoro mostst. [IpuHIum
CYIEPIIO3UITUH YICKTPUUCSCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocutenmu siektpudeckux 3apsaoB. J[eHCTBUE IICKTPUYECKOTO TIONSA Ha
ANIeKTpUIecKue 3apsibl. [[pOBOTHUKY U JTUIICKTPUKH
[TocTtostHHBIN 35eKTpUYECKHil TOK. JleHcTBUS anekTpuyeckoro Toka. Cuna
Toka. Hampsbxenue.

3.6 I =q/t,U=A/
DJIEKTPUYECKOE COTMPOTUBIICHUE. Y ACTBHOE JICKTPUIECKOE COIPOTHBIICHHE:

3.7 R =pl/S

38 3akon Oma ays1 yaacTka saekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COSTMHEHHE TIPOBOTHIUKOB:

I,=I,: U=U,+U,: R=R +R,
39 [MapannenbHoe coeTMHEHNE MPOBOAHUKOB PABHOTO COITPOTHBIICHUS:

U=UgI=1+I;R=2.

2

CMenranHbIe COCAUHCHUS ITPOBOJHNUKOB

3.10

PaGota u momrHOCTh Anektpudeckoro Toka. A = Ult, P = Ul




3akon Ixoyns — Jlenma:

3.11 O= 12 ‘R-t
312 OneiT Opcrena. MarHuTHOE TMOJIE TPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHWM
' MarHUTHOW MHIYKIIUU
313 MarauTHOE MOJie TMOCTOSIHHOIO Mar"Huta. B3aumMonencTBue NOCTOSTHHBIX
' MarHuToOB

3.14 JleficTBHEe MarHUTHOTO T0JISI HA POBOJAHUK C TOKOM

3.15 Omnbrter @apages. SBneHne aneKTpoMaruuTHOM HHAYKIuH. [IpaBuno Jlenma
IIpaxmuueckue pabomoi
N3mepenne  DIIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA; MOIIHOCTH
EKTPUIECKOTO TOKA; PAOOTHI AIEKTPUICCKOTO TOKA.
HccnemoBanne 3aBHCHMOCTH CHUIBI TOKA, BO3HUKAIOIIETO B TIPOBOJHUKE
(pe3ucTophl, JamIiouyka), OT HANpsHKEHUS Ha KOHIAX IPOBOTHUKA;

3.16 3aBUCUMOCTH COTIPOTUBIICHUS OT JUIMHBI TPOBOJHHKA, IUIOMIAIH €ro
MONEPEYHOT0 CEYEHUS U YIEIbHOTO COMPOTHUBIICHUSI.
[IpoBepka  mpaBuia Ui AJIEKTPUUYECKOTO HanpsDKEHUsT  Tpu
MOCJIEIOBATEIbHOM ~ COCAMHEHUM TPOBOJHUKOB; TMpaBWJIa JUIsl  CHIIBI
ANIEKTPUYECKOTO TOKAa TMpPU MAPAICIIBHOM COEIMHEHUU MPOBOJHHUKOB
(pe3ucTophl U JIAMITOYKA)
Qu3suueckue s6leHUs 6 npupode: DIEKTPUUECKUE SBJICHHS B aTtMocdepe,

3.17 ANIEKTPUYECTBO JKMUBBIX OPTaHM3MOB, MAarHUTHOE TOJie 3eMiu, apeid
MIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIepMETp, BOJBTMETp, pPeocTar,
CUETYMK OJIEKTPUYECKOM DHEPIrHH, AIIEKTPOOCBETUTENbHBIE PUOOPHI,

3.18 HarpeBaTeIbHbIC ANEKTPONPUOOPHI (IpuMepsr), ANEKTPUICCKHUE
MIPEIOXPAHUTENH, AIIEKTPOMArHUT, 3JCKTPOJBUTATENb MOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlygeBas monienb ceta. [IpsiMonHeiHOE pacipoCTpaHEeHUE CBETa

3.21 3aKkoH oTpaxeHus ceera. [Tnockoe 3epkaino

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHHS CBETA




3.23

Jucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. POKycHOE paccTosiHuEe JMH3bL OnThdeckas

3.24
cuna qun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHYECKHE PUOOPHI
Ipakmuyeckue pabomol
#H#HPar###113MepeHre ONTUYECKON CHIIBI COOMpAromiel JTHH3bI; (OKYCHOTO
paccrosiHus coOmparomeil JHMH3bI (TI0 CBOWCTBY paBEHCTBA pPa3MEpOB
npeaMera U u300paKeHus, KOTla TIPeAMET PACIOJIOKEH B IBOMHOM (oKyce),
3.26 ToKa3aTes MPeIOMIICHUS CTEKJIa.
#i#HPar#HH#ccnenoBanue cBOWCTBA N300paKEHMsI, TOJIyYEHHOTO C IIOMOIIBIO
coOuparoiel JMH3bI; U3MEHEHUsI (POKYCHOTO PAaCCTOSIHUSI IBYX CIIOKEHHBIX
JIMH3; 3aBECUMOCTH yIJIa TIPEJIOMIICHHUS] CBETOBOTO JIyda OT yriia MajeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupode: 3armenus Comxna u JIyHBI, 1[BEeTa Te,
' onTHYECKHUE BJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpoucmea: OYKH, NEPUCKOIN, (oToanmmapaTr, ONTHUECKHUE

' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
i1 PanmnoaktuBHOCTh. Anb(da-, OeTa-, ramMmma-uziydeHus. Peakuum anbda-u
' Oera-pacrajna
4 OmnbiTel Pesepdopna mo paccesnuro anbga-dactuu. IlnanerapHas monens
' aToma
4.3 CocraB aroMHOTO sifpa. M3oTomb:
4.4 [lepuon nomypacnazia aTOMHBIX s7ep
4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOTO YUCE
Qusuueckue s61eHUs 6 Npupode: E€CTECTBEHHbIH pPaJUMOaKTHUBHBINA (OH,
4.6 KOCMHMYECKUE JIy4M, PaJUOAKTUBHOE H3Iy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
JeWCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHI Ha OPraHu3M yeoBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, WHIMBHUIYAIbHBIM J03UMET,

KaMepa BI/IJ'ILCOHa, AACpHAas SHEPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«M3parenscTBO «lIpocBemienne

» Gusuka: §8-i kinacc: 0a30BbI YpPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3parensctBO «IIpocBeienne»

» Gusuka: 9-it knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanos A.UW. u np.

AxrmonepHoe obmectBo «M3matenbctBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

» duspnka: 7-# kiacc: 6a30BbIM YpoBeHb: yueOHUK, 7 knacc/ [lepeimkun U.M.,
NBanos A.U., AkimmonepHoe obuiectso «M3garensctBo «lIpocBemnienue»

» Gusuka: 8- kimacc: 0a30BbIN YpOBEHb: YueOHUK, 8 kinacc/ [lepprmkun U.
M., UBanoB A. U., AxuronepHoe oo6mectBo «M3narenscTBo «IIpocsemnienne»
» dusuka: 9-i kmacc: 6a30BbIN YpOBEHb: yueOHUK, 9 kimacc/ [leppimkun U.
M., I'yrauk E. M., UBanoB A. ., [TerpoBa M. A., AkuimoHepHOe 00IIIeCTBO
«3narensctBo «lIpocBemenue»

B.H.Jlykamunk «COopHuk 3a1a4 o ¢pusuke 1 7-9 xki.» M.,



«IIpocsemenuner, 2020 r.

Junaktuueckue matepuansl «Pusuka-7,8,9 knace» A.E.Mapon, E.A.Mapom,
M. IIpocsemenne, 2023

PaGouue nporpammel no ¢pusuke. 7-11 xnaccsl. [loa pegakuuein M.JI.
Kopuesuu — M.: MJIEKCA, 2018.

ObopyznoBaHue AJi MPOBEACHUS J1JAOOPATOPHBIX paboOT

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET

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

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

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