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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUWA M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue mnporpaMMbl Mo (uU3MKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(¢u3MKM Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3ybTaTaM OOy4YeHUs, a TaKKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam oOy4yeHus (MO Kiaccam), MpejuiaraeT NpUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMmbl 1o y4eOHOMY MpPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (pU3MdYecKkne 3aKOHBI JI€KAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OO0pa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOMT B (DOPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH M
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONMMH KOMIETCHTHOCTSIMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTHU HAYYHOT'O HCCIIEI0OBAHUS;

e UWHTEPHPETHPOBATH  JIaHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompeneneasl B KoHmenmum mpemnogaBanusi ydeOHOTO mpeamera «Dusmkay B
oOpa3oBareibpHBIX opraHu3auusx Poccuiickoii ®enepauuu, peamu3yroomUX
OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPXKACHHON pelieHueM



Komnerun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYarolIuXxcss K HayYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(deCcCHOHATBLHOM JIEeSITEILHOCTH, CBSI3aHHON C (PM3MKOH, IOJrOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ InporpaMmsbl 110 (1)I/ISI/IK€ Ha YpPOBHC OCHOBHOIO

O6I_HGFO 06pa30BaHI/IH oOecrneunBaeTcs pCIICHHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPUYECKUX "
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BHITIONHATH OMBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel GU3HIEeCKOro Coaep>KaHus,
BKJIFOYast MH(HOPMAIIMIO O COBPEMEHHBIX JIOCTKCHUSAX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha u3yuyenue ¢usuku (06a30BbI YypOBEHb) HAa YPOBHE OCHOBHOTO OONIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme no (hU3MKe MepeueHb JabOpaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEH/IATENILHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aM€EHa 10 (hU3UKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenudyuH. Dusnyeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOACHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUIOTE3, OOBSICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U MPOIEaypa MPIMBIX U3MEPEHUN aHAIOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHne Ttemmeparypbl IIPU IOMOIIM JKUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE THIIOTE3BI: NAIBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIbIIE BBICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBSI3b CKOPOCTH JIBMDKEHUS YaCTHI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPABIX
(kpuctamindeckux) Tena. B3auMocBsi3b MEXy CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenuie OpOyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBIKEHHHU. Pacuér myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTHU JIBIDKCHHS Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTUKa B3auMoneicTBus Tenl. Cuia yrnpyroctd M 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TsbkecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
HN3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTA PAaBHOMEPHOIO JABIKEHUS (IIapuKa B KUIKOCTH,
MOJIETIH JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeaHeld CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuka o
HAKJIOHHOM TNTIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTskeHus (aedopmaiiui)
MPYXUHBI OT MIPUITOKEHHOMW CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJIBKEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.

1
2
3
4. HaOmroneHnne u3MEeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TE.
5
6



HaBnenune. CnocoObl yMEHBILIEHUS U yBEJIMUYEHUA AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJIeHHMsS Ta3za OT o0béMa, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH llackama. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAAaBICHUS KUIKOCTU OT IiayOuHBI. ['MapocTtatnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
Bo3aymHON o6osnouku 3emiu. OmbeiT Toppuuennu. M3mepenue atmocdepHOTo
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT O00BEMa MHOTPYXKEHHOM YacTH

TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUA TeEJl: INIABAHWE WIM IOTPY’KEHUE TEl B 3aBHCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

o U A~ w N e
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Jlabopamopnuie padbomut u onvimeot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPruUs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHdeckas M NOTEHUHUAIbHAS JHEPTHS.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.

2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.

3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. N3ydeHune 3aKOHA COXpPaHEHHS] MEXAHUYECKON DHEPIUU.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJIeKYs. ONBITHI, MOITBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJICKYJISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH DHEPIHH:
Teronepeaada 151 COBEpULICHUE pPaboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIIecTBa. 1eImiooOMeH U
TEIUIOBO€ paBHOBeCHE. YpaBHEHHME TeIuloBoro ©OanaHca. IlnmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJAEJIbHAsA TEIUIOTA IIJIABJICHHS.
[TapoobOpazoBanne u konmeHncamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
mapooOpa3oBaHusl. 3aBUCUMOCTH TEMIICpATyphl KHIICHHS OT aTMOC(HEpHOTO
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpauyuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmronenue siBeHnit cMauyMBaHUs M KallMJUISIPHBIX SIBJICHUU.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TEemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO 0OHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojencTBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJCUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHO3UIMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexktpudeckux 3apsigoB. DINEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
HNcTtouyHuk TOCTOSTHHOTO TOKa. JIeMCTBUS HSIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTSIX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

Pabora wu wmomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—JIleHna.
DNeKTpUYeCKue e U MOTPeOUTeNIn eKTpUuuecKkoit sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHutHoe ToJl€ JJIEKTpUYECKoro Toka. lIpuMeHeHue
AIEKTPOMArHuTOB B TEXHUKE. J[efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO ToOKa. Mcmonb30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKkTpoMarnuTHON uHAyKIuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICVCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO M AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. B3aumopercTBre NOCTOSIHHBIX MATHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOJI0COB MarHNuTa.

W X N o Uk WD R

I
o U DM W N R O



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

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TT0OJISL HA MIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIMEH U TMpu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa MPOBOJHUKH U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnBITBI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHJIBI  B3aMMOJEHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS HWHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiinHeWHoe JBmkeHue. CBoOoaHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUMI CyNEpIIO3UIUN CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
najgenus. J[Buxenue miuanetr BOKpyr Connua. IlepBast kocMmuueckas CKOpPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMIyJibCca. PEakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKON 3HEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCYETA.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmronenre paBeHcTBa CHII MPU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TEJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJIECKKH.

OmpeneneHue CpelIHE CKOPOCTH CKOJBXCHHS OpycKa WU JIBHKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKCHHH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTU OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBHKEHHHM 0€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThI CHIIBI TPEHHUS MPH PABHOMEPHOM JBHKEHHUH Teia
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaremMaTnueckuii U NpyKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue  kosiebaHus.  BwiHyxknenuesle — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHWYECKUMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ paclnpOCTPAHEHUS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicOoTa TOHa. OTpakenue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1IOJ ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIOPYTOCTH.
2. Habmronenue xonebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHrue 4YacTOThl W TepHoja KoneOaHWii MaTEeMaTHYECKOTO
MasTHHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHoja KoJIeOaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHUCHUMOCTH TepHoJia KoieOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IIPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Pazgen 10. DiekTpoMarHuTHoOE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTPOMAarHuTHbIX BOJIH. [llkama 3mekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pacrtpocTtpanenue cBera. 3atMeHust Connna u Jlynel. Otpaxenue ceeta. Ilnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHUsi cBera. lloliHOe BHYyTpeHHee
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox osayuelr B gauH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunuun neiicTBus goToanmnapaTta, MUKPOCKOIIA U TEJIECKOTMA.

10. Monens ri1asa.
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11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
TaJICHUSI.
N3ydenne xapakTepuCTHUK U300paKeHHS MpeIMETa B TNIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenne (HOKYCHOro pacCTOSHUSA U ONTHYECKON CHIIbI coOMparoen
JUH3BL.

6. OIBITHI 10 Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdpopna u minanerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
anpa. Hykmonnas wmoxaens aromHoro sapa. W3oronsl.  PannoaktuBHBIE
npespaieHus. [lepyon nmonypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAIOBOTO MU MAacCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHeKkTpbl U3Ny4YEHUS U MOTJIOLICHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHne CIUTONIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000MIAIONNN MOAYITh TIPEAHA3HAYCH JII CUCTEMATU3AINH
u  0000mIeHWS  TPEIMETHOTO  COJACpXKAaHWUS ©  OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAyUYHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS



SBJICHUN MPUPOALI U TEXHUKHU, OBJIQJCHUE YMEHUSMH OOBICHATH (PU3UUECKUE
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWUWA pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAyYHbIE OCHOBBI HAmOOJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIIEro oOpa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHHSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHYECKUM NMPUMEHEHUEM JTOCTUKEHUM
(1076370478

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NIPUHUHUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE ICTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU II0003HATEIBHOCTH, HMHTEpPECa K HMCCIEN0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE LIEHHOCTM Oe30macHoro oOpas3a JKH3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- c(hOpMUPOBAaHHOCTb HaBblka pe(JeKCUU, MNpPU3HAHHUE CBOEro IpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIHUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY H3Yy4YEHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpUEHTAlUs Ha TpUMEHEeHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CPEJIbI;

e - OCO3HaHME TJI00ATLHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
Cpeasl:

e - MOTPEOHOCTH BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
POEKTOB (U3MUYECKOW HAMNpPaBIEHHOCTH, OTKPBITOCTh OMBITY MU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTM YEpe3 MPAKTUUYECKYIO
NEeATENbHOCTB;

e - MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUU, B TOM UHucie HOpMyIUpOBaTh
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUAX;

e - OCO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTU
[1)76370 478

e - IUIAHUPOBAaHHE CBOETO pA3BUTUS B MPUOOPETEHUU HOBBIX (DUIUUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MIPUPOIBI, 00IIeCTBAa U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3znaBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Bba3oBble JJoruuyecKkue JelcTBUA:
e BBUIBIITH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPHU3HAKK OOBEKTOB
(s1BIIEHUM);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
JaHHBIX U HAOIIOICHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SBJICHUSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIOTE3BI O B3aUMOCBSI3IX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO penieHus y4eOHOW (u3nUecKout
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbLCKIE AEHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIaHY ONBIT, HECIOKHBIN
du3nUecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIIHpPOBaTH 0000IIEHNS U BBIBOJBI MO Pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orbope MH(pOPMAIMM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4n;

aHaAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (OPM IPEACTABIICHHUS,

CaMOCTOSTEJILHO  BBIOMPAaTh ONTUMAaJbHYIO (OpPMY IIPEICTaBIICHUS
uHpOpMAIlMK W WUIIOCTPUPOBATh peIlacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi ¥ MX KOMOMHAIUSIMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JIe OOCYXJeHHMs y4yeOHOro marepualia, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOU TEMBI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,

COIOCTABJISITh CBOU CYXICHHUS C CYXICHHSIMH JIPYyTMX YYaCTHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyue U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON pabOThl MpU pPEHIeHUHd KOHKPETHOW (PU3MUECKO
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poJiM, OOCYXAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE PEIICHHWs B TPYyMINeE, MPUHATHE pelIeHUMN
TPYION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM PelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeuiaraTh IJ1aH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUecKoro WCCIENOBAaHUA WJIM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYIroOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU pelICHUH PU3HUECKUX 3a7ad UIU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMEe W XUMUYECKUE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CIUHMIIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznmuuath sBiaeHus (nuddys3us, TEIIOBOE IBUKEHUE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpallleHus, TMeperada JaBJICHUS TBEPABIMU TeJaMH, JXHJIKOCTIMH U
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW HEPruM) MO OMHCAHHMIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPBl JBHXKEHUSI C PA3JIUYHBIMU CKOPOCTSIMH B KUBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuaru B
TEJIe YeJIOBeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKHUX SBJICHUIA;
OIMKCHIBATh MU3YyUYEHHBIC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKUBAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M MOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPABUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HMCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaYeHUsI U €AUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXEHUS CUJl (BIOJb OJHOM mpsimoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, NMPaBUIO paBHOBECHs phluara (OJioka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JEWCTBUS, HMCHOJB3Yd 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (U3UUECKUE BETUYMHBI: HAa OCHOBE aHajIu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]ia4, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TTOMOIIU
(bU3UYECKUX METOJIOB, B OMMMCAHUU UCCIICIOBAHUS BBIICIIATH ITPOBEPSIEMOE
Opennoyioxkenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB Te: dbopmynupoBaTh IIPOBEpSIEMbIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUIBI M TEMIEPAaTyphl C HCHOJIB30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATHL TIOKa3aHUS NPUOOPOB € YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBIKYIIETOCA Teja OT BPEMEHU JABWKECHUS TeJa, CHIIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CWJIbI TPEHHUS OT IO CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TeJIa U OT IUIOTHOCTHU KHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUM
MJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl phlyara M OJIOKOB), y4acTBOBaTb B
IJJAHUPOBAHUM y4eOHOTO0 UCCIEOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, Cieays MNpeIIOKEHHOMY IUlaHy, (pUKCHpOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIE



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIP(DHUIIMEHT TOJE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH HW3MEPEHUU COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HEITOABUKHBIM 010K, HAKIIOHHASI TUTIOCKOCTH;
XapaKTepU30BaTh IPUHIMUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETp), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN W HEOOXOAMMBIC (DPU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS M COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIICCTBIISITh OTOOpP MWCTOYHMKOB HWHPpopmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CpPaBHEGHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOTO  COAEpIKAHUS, CHPABOYHBIC MaTepUAIbI,
pecypcel cetn MHTEpHET, BIajgeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJMMYHO NeNaTh KPaTKHE COOOIIEHUS O Pe3ysbTaTrax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

IPU BBINOJIHEHUU Y4Y€OHBIX NPOEKTOB W HCCJIEAOBAHUNA pacHpenesnsiTh
00s3aHHOCTH B TpyIIe B COOTBETCTBHUU C IOCTABJICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIIMUECKUE U
aMmopdHble Tela, HACBHIIICHHBI W HEHACBHIIMICHHBIM map, BIAKHOCTH
BO3/1yXa, TEMIepaTypa, BHYTPEHHSI HHEpPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaTHe, TeIuionepeaaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEnIOnpOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3aLUs TEJ, B3aUMOJICCTBHUE 3apsAA0B, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHMTHOTO TI0JISl HA TMTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHYKIIHS)
0 ONHCAaHUI0 MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SBJICHHUCE;

pacrio3HaBaTh IPOSBIICHHE M3YYCHHBIX (DU3NUECKUX  SBJICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPHUPOJIC:
IMOBEPXHOCTHOE HATSHKCHUE W KaNWUISPHBIE SBICHUS B IPUPOJIE,
KpUCTa/UIbl B TMpupoje, uznydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opr3bl, 00pa30BaHKUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUISCKUE
SIBJIEHUSI B aTMocdepe, SJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiu, Jpeld MOoI0COB, POJIb MAarHUTHOTO TMOJSA JJIS JKM3HU Ha
3emJie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOMCTBA (NMpH3HAKH) (HU3UICCKHUX
SIBJICHUIM;

OTNHUCHIBATh U3YYCHHBIC CBOMCTBA TeNl U (PU3WUECKUE SIBICHUS, UCTIOJIB3YS
bu3nuecKrue BEIWYUHBI (TEMIIEpaTypa, BHYTPEHHS SHEPTHs, KOJIUUYECTBO
TEIUIOTHI, yJIeJbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
MJIABJICHUA, yJACNbHAs TEIUIOTa IapooOpa3oBaHMs, YIelbHas TEIIoTa
CropaHus TOIUIMBA, KOA(DQPHUIIMEHT TMOJIE3HOTO JSUCTBUSA TEIJIOBOU



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONPOTHBJIEHHE  BeUlecTBa, paboTta W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O0O03HAUEHHS U €IUHHULIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO
(u3MUECKYl0 BENMYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUd 3apsja, 3akoH Oma [ yyacTKa Ielu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUl MPAaKTUKOOPUEHTHPOBAHHOIO XApPAKTEPa: BBIABISTH
NPUYMHHOCIEICTBEHHBIC CBSA3H, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3Yy4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMKME (U3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJ]a4M 3aIlHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpELIeHUs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJy4YeHHOE 3HaYeHHe (PU3NUECKON BEIUUYHUHBI C U3BECTHBIMU JTaHHBIMU;
pacno3HaBaTh IPOOJIEMBI, KOTOPBIE MOXHO PEMIMTh HIOPH [OMOLIU
(¢u3NYEeCKUX METOJOB, HCIOJb3Yys ONHMCAHHWE HCCIIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAAKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHl 1O HAOMIOACHHUIO (DU3MUECKUX SBICHUN WU
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATypbl KUAKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW MOCTOSHHBIX MAarHWTOB, JCHCTBUSA
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA JJEKTPOMAarHWTa,



CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh ~ MpPSIMbIE  U3MEPEHUsT  TEeMIeparypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3UYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod C  HCHOJB30BAaHHEM MpPSMBIX HM3MEpPEeHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHME TIOCJIENOBATEIbHOTO M  MapaJyIeIbHOTO  COEIWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNMMYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUHU, U
BBIYHCIISITh 3HAUEHUE BEJIMYMHBIL;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HArpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), INEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSTHHOI'O TOKA),
UCTOJB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIUMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUIATENb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI AJIEKTPHUUYECKUX
Lenen ¢ MocjaeA0BaTeNbHbIM U MapaJIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEphl  (HaXOAWTH HWHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHUN B MOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXpPAHEHUS 370POBBS M COOIIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMauu (UINIECKOTO COACPXKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOUIUMXCA 3HAHUM U IYTEM CpPaBHEHHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMANHio, KOoTopas
SIBIISIETCS] IPOTHBOPEYMBOMN MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMOJHEHUU YUEOHBIX 33aJlaHUN HAYyYHO-TIOMYJSPHYIO
auTepatypy  (U3MUYECKOro  COJEpKaHUs, CIpaBOYHBIE MaTepHAaIbl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM UHCJIEe MYOJUYHO TPEACTABIATH PE3yIbTaThl
POEKTHOM WJIM HCCIEAOBATENbCKOM JEATEIbHOCTH, TIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh UW3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (HU3MUECKUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJaeKBaTHO OIEHHWBATh COOCTBEHHBIN BKIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBIDKCHUS, Aehopmarius
(ympyrasi, TacTU4ecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPETPY3KH, LUEHTP TAKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK W YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPbl UCIYCKaHUS U MOTJONIeHUs, alib(ha, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE IBWKEHUE, KOJeOaTeNbHOE IBUKEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBHJKEHHE, OTPa)KEHUE
3ByKa, NPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOro CHEeKTpa
U3TyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uuciie (U3MYECKUEe SIBJICHUS B TMPUPOJE:
OPWIKBBI U OTJIUBBI, ABMKEeHHUE T1aHeT COTHEYHOU CHUCTEMbl, PpEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYECKOe NEHCTBHE BHUIMMOIO,
yIbTPaUONETOBOIO ¥  PEHTICHOBCKOTO M3JIYyYEHUN, €CTECTBEHHbIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
IPUPOAHBIX MHHEpAJIOB, JACHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3HUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
¢u3nyeckue BEIMYMHBI (CPEAHSsI U MIHOBEHHAsh CKOpPOCTb Teja MpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEpEMEIIEHUE, IyTh, YIIOBas
CKOpOCTb, CHJIA TPEHMS, CWlIa YIPYTOCTH, CHJA TSIKECTH, YCKOPEHHE
CBOOOJIHOTO MAaJCHUSA, BEC Tejla, HMIYJIbC Tejld, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas DHEPrus,
HeproJ U YacToTa KoyieOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIIEHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH HCIOIb3YEMBIX BEIUYMH,
0003HaUYEHUs M EAMHHIBI (PU3MYECKHX BEIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUYMHY C JAPYTUMHU BEIMYHMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWsl 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
NPUHIMI CYNEPHO3ULUH CHJI, NPUHIMI OTHOCHUTEIBHOCTH ['amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHU 3apsJ0BOTO U MACCOBOI'O YHCEI



IpPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMoOpod Ha 2—3 HU3Yy4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUI,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3  2—-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCJIOBUE, BBISBISATH HEAOCTAIOIIME WM M30BITOYHBIE JTaHHBIE, BHIOMPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3MUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh NPU TOMOIIH
(¢u3MUecKX METO/OB, HUCIOJIb3ysl OINHUCAHWE HCCIICOBAHUS, BBIIEISATH
IPOBEPSIEMOE  TPEANOJIOKEHNE, OLEHUBATh NPABUIBHOCTh IMOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nyuecknx CBOWCTB Tell (M3ydeHHE BTOPOro 3akoHa HpioTOHa, 3akoHa
COXpaHEHUsS] DHEPTuH, 3aBHUCHUMOCTh IEpUoAa KOJICOAHWW MPY>KUHHOTO
MagATHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMmeTa B coOuparomiei
NAUH3€, HAOJIOACHHME CIUIOUIHBIX U JIMHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSATETILHO  COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
o0OpylOBaHUsS, OMNMCHIBaTH XOJ OINbITA W  €ro  pe3yjibTaTshl,
(GopMyIupOBaTH BHIBOBI;

OPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Onpenenss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOpP cmocoba W3MepeHus
(u3MepuTenbpHOro nNpudopa);

MIPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEN (PU3NYECKHX BEJIMYUH C
HCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHMH (3aBUCMMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBJKEHHWM O€3 HauyaJlbHOW CKOPOCTH, Mepuoaa
KOJI€OaHW MaTeMaTU4YecKOro MasTHHKAa OT JJIMHbl HUTH, 3aBUCHUMOCTHU
yria OTpa)K€HUsl CBETa OT yrjia NaJeHUs W yria NpeJoMJIEHUs OT yria



MajieHus): IJIAHUPOBATh HCCICAOBAHHME, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOAUTL KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeIHSS
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHW4Yeckas padoTa W MOIIHOCTh, YacToTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH TOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (U3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKOM, (oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBAaX (PU3WYECKUX SBICHUH ¥  HEOOXOAuUMBIE (pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHUX IPOIECCOB
pU PEIICHHH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMBI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 30POBbS M COOJIOICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpEJIe;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTeprete, caMoCTOSITENFHO (DOPMYIUPYS TIOUCKOBBIN 3aMpOC, HAXOIUTH



MyTH OMNpPEAENIEHUs JOCTOBEPHOCTH MOJYy4YEHHON MH(OpMAIUU Ha OCHOBE
MMEIOIKXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCITI0JIB30BaTh MPHU BHINIOJIHEHUH yYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3MYECKOTO COAEpXaHUs, CIpPaBOYHbIE MaTepHabl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COAEpKaHMS,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOSKTHOM MIIN UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU HATOM TPAMOTHO  MCHOJB30BATh  U3YYECHHBIH
NOHSATUMHBIA armapaT W3y4aeMmMoro pasjena (QU3MKH U COMPOBOXKIATH
BLICTYIUICHUE TpE3eHTalrell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl

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

11 ®dusunKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. " PP https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 (6)) 2 1
RHTIEERHE P https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 1 o odeo0 T/ 71416104
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

2.1 CrpoeHue BelecTBa 1 bubmorexa LHOK
' P - https://m.edsoo.ru/7f416194
59 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PCTATHHIC COCTOARMA Betiectsa https://m.edso00.ru/7f416194
Utoro mo pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndecKkoe ABMKCHHE 3 bubmiorexa LIOK

https://m.edso0.ru/7f416194

3.2 WNuepuus, Macca, MI0THOCTh 4 1 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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

33 (uta. Buat cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Jlaprierue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 ATMOC(epHOC AaBCHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Tlpocteie MeXaHH3MbI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
1.1 7
CTpoeHHe 1 CBOHCTBA BelICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3JIEKTPUYECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 145



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

9 KUIIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUS https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBT COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3b1 ¥ onTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(-Tpoetiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Fnepibie peatui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SBJICHUS

MexaHn4decKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl IPU TOMOIIU
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u apyrue ectecTBeHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanus. Onucanne GU3NIECKux
SIBJICHUH C TIOMOILIBIO MOJENEN

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

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
6osb11e, yeM 0oJIblle BhICOTA IycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
a [IHC JIHCKD P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEeHME YacTHI] BEIIECTBA brbmmorexa LOK
e Ber https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI MO
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSHHSI BEIIIECTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopocts. Enuuuniiel ckopocT
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuyer rmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa OK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINH.
15 BBaPII)MOHeﬁCTBHe TeJ‘IpKaK MpHUYNHA bubmorexa [JOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cumna
ynpyrocTtd. 3akoH ['yka
JlabopaTtopHnas pabota «3yyenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBI»
21 SIBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenne bubnmorexa [IOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepetiie cil. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HalPaBJICHHBIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
B https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIIAs CHIT
97 Pemenue 3a1ay o Teme
"PaBHogeiicTByrOmas cuin"
08 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK
Tpenune B pupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTU CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHITBI
Pemenue 3agau o remam: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYOMIA https://m.edsoo.ru/ff0alde0
CHID»
KonTposnbHas paborta o Temam:
«Mexannueckoe ABKEeHUEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»
33 Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTb
34 aBJICHUS ra3a oT 00péMa Eubmaorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaya maBieHUs TBEPABIMU
35 TCJ'IIZINI[[I/I )KE,HKOCT)IMI/I Hu EiaMI/L 3akoH bubmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBJieHUE B )KMIKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBUEM CHJIBI TSLDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBneHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3axkoH ITackamnsay https://m.edsoo.ru/ff0a2826
38 Coobmarormumecs: cocybl bubnuorexa [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
HAPABIMHCCIHH pece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3eminu. [Tpuunnsl
CYILIECTBOBAHUS BO3 HOI
41 0}6/I(I)IJ'IO‘-IKI/I Semin 3Eilfly;:HMOCTB bubmmorera [JOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. AtmocdepHoe naBiieHHE
BO3YXa. ATMOC(EPHOE AaBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtrmocdepHoe naBiacHue"
JlelicTBYE KUJIKOCTHU U T'a3a Ha
a7 or €HHOE B HUX TEJIO bubmotera [JOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenioBa cuina
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHICﬁ Ha TEJIO, IOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
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49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNla B BOJE OT 00BEMaA MOTPyKEHHOU
B XKUJKOCTHb 4aCTHU TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBAHUE JTOIKU U
omnpeaeneHue e€ rpy30noabEMHOCTH "

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EquHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noanéMe mo Jectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTponpHast paboTa o Teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoYHas pabora

58

PesepBHrIit ypok. Paborta ¢ Tekcramu
1o TeMme «/laBneHue TBEpBIX Tell,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «YcClIoBUs
pPaBHOBECHS pbIyara

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nonesnoro aecTeus
MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amad o reme "Pabora,
motHocTh, KIT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHanbHas
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHOU SHEPTUH TIPU
CKaTBIBAHHMM TeJ1a IO HAKIIOHHOMU
mjI0cKocTH"

66

KonTponsHas paboTa no Teme
«PaboTa 1 MOIIHOCTh. DHEPIHsH»

67

PesepBHrIit ypok. Paborta ¢ Tekcramu

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexannueckoe nBimkeHune"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ Tekcramu

68 o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoandyecTBO YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHUHETUYECKOU TEOPUU U UX ONLITHLIE 1 bubnmorexa LOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIeCTBA Ha OCHOBE IMOJI0KEHUH
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucrammueckne u amopdHbIE Tena 1
p pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacIUpeHne U CKATUE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEMJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEN SHEPIrUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tennonepenauu 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHnpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 Komnuectso TemnoTtrl. Y neiabHas bubmmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMJI000MEHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas pabdota "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y aenbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepACBaHME

18 KPUCTAJUIMYECKUX Te. Y AelibHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABJICHHS

19 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yIEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemioTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEIILHON BIAXKHOCTH BO3ayXa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHne
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuna.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuratess.
TennoBsle ABUTATENN U 3aILUTA
OKpY)Karolen cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o teme
"TermnoBble siBiaeHus. U3MeHeHne
arperaTHbIX COCTOSIHMI BemecTa"

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

29

QHGKTpI/ISaI_[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apa10B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U IIPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuorexa [JOK
nons. [IpuHnyn cyneprnosunuun https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX TOJEH
Hocurenu snekrpuyeckux 3apsaoB.
33 DOnemenTapHsbIi 3apsia. CTpoeHne
aToma
34 [TpoBOAHMKY U AWDIIEKTPUKH. 3aKOH bu6moreka [IOK
COXpAaHEHUS IEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cymecTBoBaHusl. McTouHukm bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaILIaX, bubnunoreka [JOK
SKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTopHas padoTa

bubmuoreka [JOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CormnpoTHuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJTBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma 1 ydacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIeIbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa [jIg pa3IndHOrO
UL P https://m.edsoo.ru/ffO0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "OnpeaeneHue
52 a60TpLI " iom}focm aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTEnn
53 SIIEKTPHUECKOM DHEPTHUH B OBIT bubmorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOAHHBIE MAarHUTEL, X
B3aUMOJEHCTBUE
VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
55 . "
MOJIeH OCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoOeE 10J1e
bu6mmoreka [JOK
56 3eMJIM U €ro 3HadyeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
57 3apspKeHHBIE TEIa U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoeiicteus. [locTostHHbBIH
3JIEKTPUYECKUN TOK"
KonTpomnsHas pabota o teme
"DJIeKTpUUECKHE 3apsIIbL.
P P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMoeincTBUA. [1oCcTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoYHas pabora

59

PesepBHeIit ypok. Paborta ¢ TekcTamu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuniickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHuTHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTENh OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoABUTATES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3NIEKTPOMArHUTHOM MHIYKIUU.
IIpaBuno Jlenua

64

DnextporeHepatop. Crocoobl
MOJTYYEHUS AIEKTPUUECKON SHEPrUu.
DIEeKTPOCTAaHIIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOIBHOM paboTe
110 TeMe "DINEKTPUUYECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJICHUS"

KonTtponsHas pabota o Teme

66 "DJIEKTPUUECKUE U MArHUTHBIE 1 bubmorexa [JOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBrie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHbIit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHsie ABiIeHUS"

OBIIEE KOJIMYECTBO HACOB I10O
1 68 14.5

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ :g:a22§:Tenbﬂble
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBIDKEHUE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocTu
JlaboparopHas pabota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH 10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

8 CBoOoHOe nagenue Tei. OmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HCpI/IOI[ n 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. Jluneinas u yriaosas

CKOPOCTHU
10 LeHTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloToHa. bubnnorexa [JOK
PaBHOelicTByIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroct. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpenus https:// m.edsoé.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3aKOHbI
21 Herorona. Cuna ynpyrocru. Cuna BH6J.IHOTeKa LHOK
" https://m.edsoo.ru/ff0afh8e
TpPEeHUS
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaibHOW TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TENa C bubmmorexa [JOK
. P https://m.edsoo.ru/ff0afe36
3aKpEeIIEHHOW OChIO BpaIllEHUSI.
MowmeHnT cunsl. LlenTp Tsxectn
PaBHOBecue MaTepraibHOI TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEeIIEHHOW OChIO BpAICHUSI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT bubnmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO
29 TeMe "MexaHnuecKoe NBUKEHUE Bubmiorexa OK
N | ’ https://m.edsoo0.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas paboTa no Teme
30 "MexaHN4ecKoe NBHKEHHE bubmnorexa [IOK
N ) ’ https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
31 Nmnynsc Tena. Umnynsc cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3amag mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh httos://m. edsoo.ru/ffob0ag4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpenencHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JIBH)KEHUH Tejia 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUs
Kunernueckas sueprus. Teopema o bubnmuorexa [JOK
38 .
KUHETUYECKOW dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yueHnue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHUE U €TI0 bubnuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NpyKUHHBIN

MasATHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHas pabota «OnpenenecHue
4acTOTHI U IEPUOJA KOJIeOaHu
MPYKUHHOTO MasSTHHKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIEpH0/1a KoJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoHBI. CBOMCTBA
MexaHu4ecKux BOJH. [IpoaosbHbIC 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKkue BOJHBI"

50

3Byk. PactipocTpaneHue u 0TpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHH PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

Iloaroropka k KOHTpOJIBHOf/'I pa60Te 1o

bu6nmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota o Teme

55 "3akoHbI cOXpaHeHUs. MexaHndyeckue
KoJIeOaHus U BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Ypok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1au Ha onpeneneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 CkopocTts cBeTa. BoHOBBIE CBOWICTBA bubmorexa HOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS bubmmorexa [TOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpaXKEHUs CBETa. 3epKaia.
63 Pemenue 3amau Ha MpUMeEHEHHE bubmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "Hccrienoanue
66 3aBUCHUMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJia MajieHus Ha
rpanuue "Bo3yx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bu6moreka [IOK
68 Jluna3el. OnTuveckas CHiia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHU# B TMH3AX httos://m.edsoo.ru/ffobA4da
JIaGopaTtopHas pabora "Onpeneneaue
70 (bOKyEHOFf)) paCfTOHHI/I}I u OI;[TquCKoﬁ bubmorexa [IOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHupepennus "ledexTs
3penus. Kak coxpanurts 3peHune"
Pa3noxxenue 6enoro cBeta B CIIEKT.
74 OnbiTel HhtoToHA. ClioKeHue bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHuas padota "OnbITHI 110
Pa30oKEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75
BOCTPHATHIO IIBET4 HIPEAMETOB HpH X https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwbTper"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'”
77 Omnbitel Pesepdopna u mianetapHas bubnuorexa [JOK
MO/IENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u norioneHne cBera
79 atomoM. KBanThl. JIuneliuarsie bubamorera LOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
Pemenne 3a1au o teme: bubnuoreka [JOK
84 n n
PannoaktuBHbIE TpEBpalLleHNs https://m.edsoo.ru/ffO0clb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0cl1c58

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amgau mo teme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrounuku sHeprun ConHua 1 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyIECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBieHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DNIEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBnbie sBiaeHH"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopaencrBue Tea"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ KaYECTBEHHBIX 3a/a4 110
teMe "TemnoBsle mpoueccs”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 M0
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 aCUEeTHBIX U KaUueCTBEHHEBIX 3a]1a4 110 1 bubnmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEenue, 06001IEeHNE.
98 JlaGopartopHble pabOTHI 10 KypC 1 1 bubmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
100 tekcraMmu 1o TeMe "Konebauusa u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBeToBEIE 1 bubmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Padota ¢
102 TekcTaMu 110 TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUSA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWICTB W Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIUX JAHHOC (1)I/ISI/IT-I€CKO€ SBJICHUEC

1.3

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKUX SIBICHUM B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SBICHUS B MPUPOJIE,
IpU ATOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECKUX SIBJICHUI

1.4

OTNHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (uU3MUecKue SBJICHMUS,
UCHOJNIB3YSl  (U3MYECKUE BEIUYHMHBI, HPU OMUCAHUM MPABUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYUH, HUX
0003HaYeHHS U eUHUIBI (PU3NUECKUX BETUUYHMH, HAXOUTh (OPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTUMU
BEJIMYMHAMHU, CTPOUTHh  TpaUKHd  HM3YyYCHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCIINYHUH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘16CKI/IG SABJICHHA W IIPOLECCCHI,
HCIIOJIb3Yydd M3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBCCHYIO
(l)OpMy'J'II/IpOBKy 3aKOHa MW  3allMCbhlBaTb €ro MaTCMaTH4YCCKOC

BBIPAKCHUC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA TeJNl, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUHU, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

pemaTth pacu€THble 3aaud B 1 — 2 nelcTBUS, UCMOJB3Ysl 3aKOHBI U




(dbopMyIbI, cBSI3bIBAIONINE (PU3UUYECKUE BEJTMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUSL 3a7auyd  3alUCBhIBaTh KPATKOE YCIOBHUE, IOJCTaBISTh
¢u3uveckue BeIMUMHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOIUTD
CIIPpaBOYHBIC JAHHBIC, H606XOIII/IMI)IC AJId pelICHuA 3a4a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEITMUUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TNPH MOMOIIH
(1)I/I3I/I‘~IGCKI/IX METOOOB, B OIIMCAaHUHM HCCICAOBAaHUA  BBIACIATH
IpoBepsieMOe  MpEANoJoXKeHHue  (TUIoTe3y),  pa3auyarb U
HHTCPIIPETUPOBATH HOJ'Iy‘ICHHBIfI peE3yiibTaT, HAXOIUTDH OIIMOKH B

XO0J¢€ OIibITa, ACJaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITHI MO HAOMIONECHUIO (PU3WYECKUX SBICHUNU WIIH
¢u3ndecKuXx  CBOWCTB  Tel:  (opMyaupoBaTh  MPOBEPsSEMbIC
MPEANOJIOKEHUSI, COOMpPAaTh  yCTAHOBKY M3  MPEIJIOKEHHOTO

000py/10BaHNs, 3aMUCBIBATh X0 OMBITa U (POPMYIUPOBATH BBIBO/IBI

1.10

BBITIOJIHATE IPAMBIC H3MCPCHUA C HCIOJIB30BAHHEM aHAJIOTOBBIX M
i (poBBIX PUOOPOB, 3aMKCHIBATH TMOKa3aHUs NMPHOOPOB C yu&TOM

3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  WCCIAEAOBAHHE  3aBUCUMOCTH  OJHOW  (pU3MUECKOU
BEJIMYMHBI OT JIPyrodl C HCIOJB30BAHUEM TPSMBIX H3MEPECHUMH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTAaHOBKY M BBITIOJIHATH U3MEPEHHMS, CIACAYS MPEIOKCHHOMY TUIaHYy,
(GUKCHpPOBaTh PE3YJbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PH3NUYECKUX
BEJIMYMH B BUJC TIPEII0KCHHBIX TaOIUIl ¥ TpaUKOB, 1€IaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPpOBOANTH KOCBCHHBIC HM3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJIICAYS
HpeHHO)KCHHOﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO)13TI:> npaBHjia TCXHUKU 0€30IMacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaThb  NPUHIUIIBL JehcTBUA HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCpU30BaTb MPUHIHIIBI JIeiCcTBUSA HU3YUYCHHBIX
HpI/IGOpOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

HeoOXouMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

OPUBOJUTL TPUMEPHl  (HAXOAUTh WHQPOPMAIUI0 O MPUMEPAX)
NPaKTUYECKOTO MCMOIb30BaHUS (PU3UYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH Ui oOecriedyeHuss OE30MacHOCTH TMpU  OOpameHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3[J0POBbS U

cOOII0CHNSI HOPM 9KOJIOTMUYECKOTO TIOBE/ICHUS B OKpYXKaIOLIel cpele

1.16

OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMU C 33JaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TYTEM CpPaBHEHHS PAa3IMYHBIX HCTOYHHKOB
BBIICNIATh MH()OPMAINIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHEHUH y4eOHBIX 3aaHUI
HayYyHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHuS,
CIIpaBOYHBIE MaTepuaybl, pecypcel ceth VHTepHeT, BiaIeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIC KPATKUE MACHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMAIMK (PU3UIECKOTO
COJICpKaHUs, B TOM YHCJIEe MYOJUYHO JeNaTh KPaTKue COOOIIECHUS O
pe3yabTaTax TMPOCKTOB WM YYEOHBIX HCCICAOBAHUH, TIPU AITOM
IPaMOTHO HCIOJB30BaTh W3yYCHHBIH IMOHITHWHBIN ammapar Kypca

(bu3MKH, COMPOBOKIATH BHICTYIIJICHHE MTPE3EHTAIUEH

1.19

IIPU BBIIIOJIHCHHUHU y‘IC6HBIX IIPOCKTOB " I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiThb
0053aHHOCTH B rpymme B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJla4yaMU,
CJICAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBAaTHO OIICHHMBATDHb
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.I/IMOI[CI‘/'ICTBI/IC, Y4YUTbIBaAsA MHCHUC

OKPYXKaIOIIHUX

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pas3iiniaTh ABJICHUA IO OMNMCAHUIO HX XapPaKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SAIBJICHHC

1.3

pacro3HaBaTh NPOSIBICHUE UW3YyYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXKAloIlleM MHpE, B TOM 4YHcie (U3NYECKUe SBICHHS B MPHPOJE,
IPU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

ONHCBHIBATh W3YyYEHHBIE CBOWCTBA Tel W (DU3MYECKHE SBIICHHUS,
UCTIONB3YSl (U3NYECKHE BEIMYMHBI, IPH OMHCAHWU IPABUIHHO
TpakTOBaThb  (PU3WYECKUII  CMBICI  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMS U €UHUIBI (PU3UUECKUX BEJTMYMH, HAXOAUTh POPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYUMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTHh  TpaUKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(U3UYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHHUS W IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU H3TOM JaBaTh CIIOBECHYIO
GbOpMYyTHpPOBKY 3aKOHa ¥ 3alUCHIBaTh €r0 MaTeMaTU4YeCKOe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3MYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISBJISITh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHUE U3 |
— 2 JIOTMYECKMX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILIGCKI/IX ﬂBJ'IeHHfI, (bI/I?;I/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

peuarb paC‘léTHBIe 3aJa44u B 2 -3 HCﬁCTBHH, HCIIOJIb3Yys 3daKOHBbI U
(1)0pMy'J'ILI, CBA3BIBAIOIIUC (I)I/I?»I/I‘ICCKI/IC BCINYHHBI: HA OCHOBC aHaJIM3a
YCIOBUS 3aavU 3aIlIMCbIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBbIX [JId PCHICHHUA 3aJdayM, BBI6I/IpaTB 3aKOHBI H q)OpMy.]'IH,
H606XO,Z[I/IMLIG oas eé pCeIICHUsA, IIPOBOANTDH paC‘léTH n CpaBHHBATb
IMNOJIYYCHHOC 3HAYCHUC (bI/I3I/I"IeCKOI\/’I BCIMYHUHBI C HU3BCCTHBIMH

JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J'IeMI>I, KOTOPBIC MOXHO PpCIIUTH IMpU IMOMOIIHN
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIb3Yyd OITMCAHUC UCCIICAOBAHUS, BBIICIATD
IMPOBEPACMOC MNPCANOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH NOpPSAAKa

IMPOBCACHU UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

HOPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUHA WU
¢usmueckux  CBOMCTB  Tel:  (opMyaupoBaTh  IpOBEpsieMble

OpPEINOI0KEeHUs, CcoOUpaTh  yCTAHOBKY M3  IPEUIOKEHHOTO




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IIPSMBIE HM3MEPEHUs C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U AATYUKOB (PU3UUECKUX BETUYMH, CPAaBHUBATH PE3yIbTAThI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBI OT JPYrol C MCIHOJIB30BAHUEM MPSAMBIX HW3MEPECHHM:
IUIAHUPOBATh HCCIIEJOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATH
U3MEpEeHUs, CleQys  NpeJUIO)KEeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TAaOMUIl U IpadUKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM HUCCICAO0OBaHMA

1.12

OPOBOAMTH  KOCBEHHbIE  HM3MEpPEHMs]  (U3MUYECKUX  BEJIMYHUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NPEeNJOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOmomaTh TMpaBWia TEXHUKA O€30MacHOCTH Tpu  pabore ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OINUCAHUS, HCIOJIb3YS
3HaHMSI O CBOMCTBaxX (U3MYECKUX SIBICHUW U HEOOXOIUMBIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa 1 U3MCPHUTCIIbHBIC
HpI/I60pBI II0 CX€MaM MU CXEMATUYHBIM PHUCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUYCCKHUX Hener ¢ MOCIeAoBaTeIbHBIM | mapauiCJbHbIM
COCIMHCHHUEM 3JICMCHTOB, pasjindas YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTH TpUMEPHl (HaXOAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBECACHUA B OI(p}I)KaI-OH_Ieﬁ cpeae

1.17

OCYIICCTBJIATDH ITOUCK I/IH(I)OpMaI_II/II/I (bI/I3I/IquKOFO COACPpIKaHUA B CCTU
I/IHTCpHeT, Ha OCHOBE€ HUMEIOIIMXCS 3HAaHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HWCTOYHHKOB BbBIICIIATH I/IH(I)OpMaI_II/IIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI[OCTOBGpHOfI

1.18

UCTOJb30BaTh TPU  BBINOJHEHUM Y4eOHBIX 3aJaHUN  HAay4yHO-




MOMYJISIPHYIO JIUTEPATypy (DHU3MUECKOTO COJCpIKAHUS, CIPABOYHBIC
Marepuayibl, pecypcbl cetd MHTepHer; BianeTb NpuEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UHPOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMIChMEHHBIE Y KPATKHE YCTHBIE COOOIICHNUS,
0000mas wHPOpPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUsA, B TOM YHUCIE NYOJWYHO HPEJICTaBISITh PE3YIbTaThl
IPOEKTHOM WM HCCIENIOBATEeNIbCKOM JIEATENIbHOCTH, MpPH 3ITOM
IPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM NOHATUHHBIN anmapar Kypca

($U3MKH, CONIPOBOKIAThH BBICTYIIJICHUE NPE3EHTALlUeH

1.20

MPU BBHITIOJIHEHUH y4E€OHBIX MPOEKTOB M UCCIIENOBAaHUM (PU3MUECKUX
MIPOLIECCOB PACIPENEsATh 0053aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPANBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MpPOSBISISL  TOTOBHOCTH

paspemniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA II0 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKO€ SABJICHHUC

1.3

paciio3dHaBaTb IPOABJIICHHUC HN3YUCHHBIX (l)I/I3I/I‘IeCKI/IX SIBJICHUHU B
OKpyKaromieM MHpE, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHHUA B IPUPOJL,
IIpu 5TOM NEPCBOAUTH MPAKTHUYCCKYIO 3a/la4y B y‘IC6HYIO, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI

1.4

ONHMCBLIBATL HU3YUYCHHBIC CBOMCTBA TE€l H (I)I/IBI/I‘{CCKI/IC SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPAaBHUIIBHO
TPAKTOBATH (1)I/I3I/ILICCKI/II‘/’I CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAaUCHHS U CIANHUIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOJUTDH (I)OpMyJ'IBI,

CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMHU




BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS U IPOIIECCHI,
WCIIOJIb3ysd M3Y4YEHHBIE 3aKOHBI, IPU OBTOM [1aBaTh CIIOBECHYIO
GOpMYITUPOBKY 3aKOHa W 3allMChIBaTh €r0  MaTeMaTHYeCKOoe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIAaroB C MOMOIIbI0 2 — 3 H3Yy4EHHBIX CBOWCTBa

¢bu3nyeckux BIEHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cHCTeMy W3 2 — 3
ypaBHEHUH), WCIOJB3yd 3aKOHBI H  (OPMYINBI, CBS3BIBAIOIINE
¢u3uveckne BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/laud
3alMCBIBATG KPATKOC  YCIIOBHUEC, BBIABIIATH HCEAOCTAOINHUE MU
M30BITOYHBIE JTAHHBIC, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE
JUIS pelIeHUs, MPOBOJUTH Pacu€Thl M OIEHMBATh PEATHUCTUYHOCTD

MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEITUYUHBI

1.8

PacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCHIUMTH IIPpU IIOMOIINH
(1)I/ISI/II'IGCKI/IX MCTOJOB, HCIIOJB3Yys OIMMCAaHUC HUCCIICAOBAHUsA, BBIJACIIATH
IIPOBEPIACMOC IPCANOJIONKCHUC, OLCHMBATH IIPABHUJIBHOCTH IIOpSAAKa
IIPOBCACHUA HCCICAOBaHHA, [OCJIaTb BbIBOAbI, HWHTCPIIPETUPOBATH

PE3ybTaThl Ha6J'IIo,Z[eHPII>i H OIIBITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘16CKI/IX SIBIICHUH WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB Te€J: CAMOCTOSITEIBHO CO6I/IpaTL YCTaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa M €Io

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpUI0 NPAMBIX H3MEpPEHUil,
omnpenenss cpelHee 3HaueHHE H3MepsieMOd BelnduHbl (pokKycHoe
paccTosiHMe coOuparomel JMH3bl), 000CHOBBIBaTH BHIOOP crocoda

U3MepeHus (M3MEpPUTEIBHOTO pudopa)

1.11

HOPOBOJUTH HCCIEIOBaHME 3aBHUCUMOCTEH (U3NYECKUX BEJIWYMH C
UCIIOJIb30BAaHUEM IIPSAMBIX W3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl

MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJE TaOIUIU




Fpa(i)I/IKOB, ACJIaTh BBIBO/JBI IO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIUYHH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIECPUMEHTAIBHYIO YCTAaHOBKY
W BBINOJHATh W3MEPEHHUs, CIEeNys MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYMCIIITh 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh IpaBWila TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKU HM3YUYEHHBIX (U3MUECKUX MOJIEIICH:
MarepuaibHasi TOYKa, a0COTIOTHO TBEPIOE TEJO, TOUYCHHBI HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHAas MOJIENb aToOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HMX ONMCAHUSA, HCHOJb3Ys
3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH M HEOOXOAUMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXE€Mbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TEXHOJOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIsl TOCTPOCHUS U300paKeHUN B MIIOCKOM

3epKaje u coouparomieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl  (HAXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus Oe30macHOCTH Tpu  oOpalieHud ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.18

OCYILIECTBIIATh MOUCK MHPOPMALUU (PU3NIECKOTO COJICPKAHUS B CETU
WntepHer, camocTosATeNbHO (OpMynHpys MOHMCKOBBIM  3ampoc,
HaXOAWTb IIyTH  OINpPENEIECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHWM M JIOTIOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCNOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNA  HAY4YHO-
HOMYJSPHYIO JINTEpaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE
MaTepuaibl, pecypchl ceTH VHTepHeT; BiageTh NpuéMamMu

KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHusi HHPOPMALUU U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOPMAIMU €3 HECKOJIBKHX WCTOYHUKOB (PHU3NIECCKOTO
COJICPIKAHUS, MyOJUIHO TPEICTABISITh PE3yIbTaThl MPOCKTHOW WIIH
UCCIICIOBATENILCKONH  JCATENBbHOCTH, TPU  ITOM  TI'PAMOTHO
WCII0JIb30BATh U3YUEHHBIM MOHATUMHBIN anmnapaT u3y4yaeMoro pasjaeiia
GU3MKK W CONPOBOXKIATh BBICTYIUICHHE TIPE3CHTAIMEH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M UCCIIENOBAHUM (PU3NUECKUX
IPOLIECCOB PacCHpelieNsiTh 00SI3aHHOCTU B TPYINE B COOTBETCTBUM C
MOCTABJICHHBIMU  3a/1a4aMH, CJIEIWTh 33 BBINOJHEHUEM ILJIaHA
JEWCTBUA W KOPPEKTHUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniatb KOHGIUKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
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3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@u3nyecKue SBJICHUS: MEXaHUYECKHUE, TEIJIOBbIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeIMUMHBL  V3MepeHue  (pU3NUECKHX
BenmuuuH.  ®Dusmyeckue  npubopsl.  [lorpemHocTts

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOJIOJCHUE,
MMOCTAHOBKAa HAYYHOTO BOIPOCA, BBIIBMIKCHHE THUIOTES,
AKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne GU3NYECKHUX SBJICHUN C TTIOMOIIBIO MOIEIeH

1.5

[TpakTrueckue pabOTHI:

###Par###3Mepenne pacCTOSHHIM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#HH##Par###Onpenenenue pa3sMepoB MalbIX Tell.
###Par###I3Mepenue  TemrepaTypsl [pU  MOMOIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhIL

INEPBOHAYAJIBHBIE CBEJAEHNA O CTPOEHNU BEIIIECTBA

2.1

###Par#H##CTpoeHNe BEIeCTBA: aTOMBI U MOJIEKYJIBI, UX
pasmepbpl.  OnbITH,  JIOKa3bIBAIOLIUE  TUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###HPar#Ht ]I Brokenne  yactui,  BemiectBa.  CBs3b
CKOPOCTH  JABW)KCHHMS  YacTHI[ C  TeMIepaTypou.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTuIl BEIECTBA: NPUTSKCHUC U

OTTAJIKMBAaHHC




HiHtPar#H## ArperaTHble COCTOSHUSI BEILECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBa3p MexIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
##HtPar#H###O1eHka TuameTpa aToMa METOJ0M pSIoB (C
UCI0JIb30BaHueEM (oTorpaduii).

2.6 #HHPar#H##0OnbITBl 10 HAONMIOJEHHIO  TEMJIOBOIO

pacuIMpeHus ra3os.
HHPar#H##ONbITHL 0 OOHAPYXKEHHUIO JEHCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIIBIDKECHUE. PaBHoMepHOE U
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Part###CKOpOCTb. Cpenusis CKOpPOCTh npu
3.2 HEpPaBHOMEPHOM JBIKEHWU. Pacuér mytu u BpemMeHU
JIBUKEHUS
SlBnenne uHepuuu. 3aKoH HHepUUHU. B3aumoneicTsue
3.3 TeJ KaK NMPUYMHA U3MEHEHUS CKOPOCTU ABUKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tea
34 #H#Par##H# InotHOCTh BemiecTBa. CBS3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellleCcTBa
3.5 Cuila KaK XapaKTepHUCTHKA B3aUMOICHCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 #HHHPar#HH# SIBnene TAroreHusa M cwmia Tsbkectu. Cuna
. TSKECTU Ha Apyrux miaaHerax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHe CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B mpupoje U TEXHUKE
39 #HH##Par###CrnoxeHrue Cuil, HaNpaBJIEHHBIX IO OJHOU
' npsiMOH. PaBHOAEHCTBYIOIIAS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMKEHUS
(wapuka B OKUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOoOWIsE u Tak pjanee). OrmnpeneneHue cpenHei
CKOPOCTH CKOJIbXEHHUS Opycka WIM IIapuka Mo
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JIEMOHCTPHUPYIOILINE
3aBHCHMOCTh pacTshKeHus (aedopMaryiv) MpY>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JI€MOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tena U

XapaKkTepa CONPHKACAIOIINXCs TOBEPXHOCTEMN

dusnyueckne sSBICHUSA B IpUpoaAcC: NPpUMEPLI IBHKCHHS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW MPHUPOJIE,
JICMICTBUE CWJTBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEH 1 TA30B
41 Hasnenune tBEpAoro tema. CrocoObl YMEHBIICHHS H
' YBEJIUYEHUS TaBIICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEeMIIepaTypbl
13 [lepenava naBneHus: TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [lneBMaTHyeckrne MalvHbl
3aBUCHUMOCTh  JaBJCHHUSI JKUJIKOCTH OT TJIyOMHBI.
4.4 lMuppocraruyeckuii napagokc. CooOuiaronuecs cocyabl.
lMunpaBianueckre MeXaHU3MbI
Atmocdepa 3emin u atMmocdepHoe aasienue. [Ipuaunsl
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j04yku 3emin. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBICHUS OT
BBICOTBI HaJl YDOBHEM MOPSI
A6 N3mepenue armocdepnoro masneHus. [lpubopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelicTBUE XUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOrpyKEHHOH B JKMOKOCTh YacTH Tea.
Omnpenenenre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEN HA
TEN0, NOrpykEéHHoe B  KHMAKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHJIbI, JIEUCTBYIHOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
IOTPYKEHHOW B JKMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYHPOBAaHHE  JIOAKM M OIpeJeseHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SBICHHUS B TPUPOJE: BIIASIHUE
aTMOC(hepHOTO JAaBJICHUS Ha )KHUBOW OpPraHu3M, TJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJIONMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HAcocC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnueckass MOILIHOCTh
£ 3 [IpocTeie MeXaHHM3MBI: pblUar, OJIOK, HAaKJIOHHAs
' IUIOCKOCTh. [IpaBuiio paBHOBECHS pbIvara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOIHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
- [Monnass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHUS MEXaHUUYECKOU YHEePTHU
5.9 [IpakTudeckue pabOTHI:




#HH#HPar###Onpenenienne pabOThl CUJIBI TPEHUS TIPU
PAaBHOMCPHOM AOBHWXXCHUH TCJIa II0 I‘OpI/I3OHTaJIBHOI71
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J HaKIOHHOW INIOCKOCTH.

N3yuenune 3akoHa coOXpaHEHUsI MEXaHUYECKON IHEPTUU

dusnyeckre SIBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
pasaena 3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MosieKysl.  OmbITBI, MNOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenun  TBEpAOro, KUAKOTO M Ta3000pa3HOTo
6.2 COCTOSIHMI BemiecTBa. Kpucramimieckue u aMopgHBbIC
Tena
OObscHEeHrEe CBOICTB ra3oB, JKHAKOCTEH U TBEPABIX TEI
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuun
6.4 CMauuBaHue U KanWUISIPHbBIC SIBJICHUS
6.5 TemoBoe pacmMpeHue u cxxarue
- Temneparypa. CBsi3b TeMIEpaTyppl CO CKOPOCTHIO
' TEIJIOBOTO JABM)KCHHUS YaCTHII
67 Buytpennss sueprus. CriocoObl U3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TEIUIoNepeaaya U COBEpIICHHE PabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KonnuectBo  TEMJIOTHI. VnenrHasgd  TEIUI0EMKOCTH

6.9
BEIlECTBA
TeruiooOMeH u  TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OaiaHca
511 [InaBnenue u oTBEpAEBaHUE KPUCTATUTMUYECKUX BEIIECTB.
. VY enpHas TEnaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHjeHcanus. Mcmapenue.
6.12 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUSI.
. 3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUSI OT aTMOC(EPHOTro
JABIICHUS
6.13 Brnaxxnocth Bo3myxa
6.14 OHeprus TOIIMBa. Y IeJbHAas TEMI0Ta CrOPaHUs
[Tpuntuner  paGoTel  TermoBbeix aurarenen  KITJI
6.15 TEIUIOBOTO ABUTaTelsl. TeIUIoBbIE IBUTATEIN WU 3aIllATa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILEHUs] YHEPTUH B TEIJIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
HHHPar###OnBITEI 110 OOHAPYKEHUIO JCHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
##HAPar###0nbITbl 1O  BBIPAIIMBAHUIO  KPUCTAJLJIOB
MOBapEHHO COM UJIH caxapa.
#HHPar###OnbI T o HAOIIOEHUIO TEIJIOBOTO
5.17 pacIIMpeHHs ra30B, KUJIKOCTEN U TBEPABIX TEIl.

###Par###Onpenienienne 1aBleHUs] Bo3dyXa B OajuloHe
HITPHILIA.

HAHParf#H###ONBITEI, JIEMOHCTPUPYIOIIME 3aBHCUMOCTH
JIaBJIEHUS] BO3JyXa OT €ro oobéMa W HarpeBaHHs WM
OXJIQXKICHUSL.

#H#Par###1 IpoBepka TrUMOTE3bl JIMHEHHOM 3aBUCHUMOCTH

JJIMHBI CTOJI0MKA KHUAKOCTH B TCpMOMCTpH‘-ICCKOﬁ




TpyOKe OT TeMIepaTyphl.

#i##HPar###Habmonenue M3MEHEHUS BHYTPEHHEH
DHEPrUM Tella B pe3yjbTare TeIuionepeaadyd U padOThI
BHEIIHUX CHIL.

#i#HtPar#Ht#llccnenoBanue sIBIIEHUS TEIJIOOOMEHa Ipu
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
#H##Par###OnpeneneHme KOJIMYECTBA TEIJIOTHI,
MOJYYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Par###Onpenenenne  yIeabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCTapeHuUs..
###Par###Onpeneneare  OTHOCHTEIBHONW  BIOKHOCTH
BO3/IyXa.

#H#Par###OnpeneneHne yaeabHOW TEIJIOThI MJIABJICHUS

JIbJA.

6.18

Ousnuyeckue SBJICHHUS B MPUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KanWUISIpHbIE SBJIEHUS B IPUPOJIE,
KpPUCTAJUIBI B TIpHupoje, uzinydenue CoiHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

HUHEA, CHECra.

6.19

Texnuyeckue  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHUCTeMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tell. J[Ba poja dJIEKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH  KynoHa

7.2 (3aBUCHMOCTH CHJIbI B3aUMOJICHCTBHS 3apSHKEHHBIX T OT
BEJIMYUHBI 3aPSJI0B M PACCTOSHUS MEX/Ty TeJIaMu )

73 Onekrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

noss. lIpyHOMNO Cynepno3uuyMy 3JIEKTPUYECKUX IOJIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsaa. Crpoenue aroma. [IpoBogHuKH U
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
26 OnexkTpuueckuii  TOK.  YCIOBHUS  CYyLIECTBOBaHHS
' JJEKTPUYECKOT0 TOKA. VICTOUHMKHN OCTOSTHHOTO TOKA
HevictBus 3IIEKTPUUECKOTO TOKAa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuiia Toka. ODJNEKTPUUYECKOE
' HapsDKEeHNe
29 ComnpoTuBieHue MIPOBO/IHUKA. VY aensHOE
' CONIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1 ydacTka Ienu
[TocnenoBarenpHOE W MApajyICIbBHOE  COCIMHEHUE
7.11
IIPOBOJHHKOB
PaGota M MOIIHOCTH 3JIEKTPUYECKOIO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
713 OJeKTpuYecKue Lend U MOTPEOUTETH 3IIEKTPUUECKOH
' sHepruu B ObITy. KopoTKoe 3aMbikaHne
[TocTossHHBIE MarHuThl. B3auMoOnIeHCTBUE IMOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnose. MarHuTHoe 1mojie 3€eMIIM U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE NOJIE ANEKTPUYECKOTO TOKA.
. [IpumeHeHne 2IEKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO NOJS HA IPOBOAHHUK C TOKOM.
217 DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Vcrnosib3oBaHue
. JJIEKTPOABUIaTENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOPTE
7.18 Oneitel @apanes.  SIBneHue  3JIEKTPOMAarHUTHOMN




nHayknuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. CnocoOsl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DNeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHUIO JICKTPHU3AIUHN TEJ WHIYKIIHCH

Y TIPH COTPUKOCHOBEHUM.

HccnenoBanme JeHCTBHS DIIEKTPUYECKOrO IOJIA  Ha

MIPOBOIHHUKY M TUDIICKTPUKH.

COopka ® TipoBepKa pabOTHl DJIEKTPUUYECKOW IIETH

ITOCTOSIHHOTO TOKA.

H3mepenue U perympoBaHue CHIIBI TOKA.

N3mepenne u peryimpoBaHue HAMIPSKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MIYIIETO Yepe3

PEe3UCTOp, OT COMPOTHBIICHUS PE3UCTOPA M HANPSHKEHUS

Ha PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJICKTPUYECKOTO COTPOTUBIICHUS IPOBOJHHUKA OT €ro
7.20 JUTHHBI, TIJIOIA I TIOTIEPEYHOTO CEYCHUS U MaTepHalia.

IIpoBepka mpaBuia CIOXKEHUS HANpsDKEHUM  INIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia A CWIbl TOKA MPU MapajuIeIbHOM
COeQUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
IEKTPUYECKOTO TOKA, MIYLIEr0 4Yepe3 Pe3HUCTOop.
OnpeneneHne  MOLIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIIICIIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MAYLIErO 4Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hell. Onpenenenne KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOIO MOJIA MOCTOSHHBIX MAarHUTOB IIpU
ux oOwveaMHeHMM M pasaeneHud. MccnemoBaHue
JIEUCTBHUS DJIEKTPUUYECKOI0 TOKAa Ha MArHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTD CHJIbI




B3aMMOJICVCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa M HAaNpaBJEHUs TOKAa B Karyuike. 3yuyeHue

I[ef/'ICTBI/ISI MAarovuTHOrO IoOJis1 Ha MPOBOJHUK C TOKOM.

KoncrpynpoBanue u N3y4YeHHe paboThI
3JIEKTPOABUTATEIS. N3mepenne KITA
IEKTPOIBUTaTEIBLHOMN YCTaHOBKHU. OnbIThI o

HCCICOOBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ WHIAYKIUU:
HCCICIO0BAaHUC W3MCHCHHMI 3HAYCHUS M HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBJICHUS B MPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMocq)epe, QJICKTPHUYECCTBO KHBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJTH, Apeld IMOFOCOB,
POJIb MarHUTHOI'O IIOJIA JJIA )XKU3HU Ha 3eMne, IIOJIIPHOC

CHSIHUEC

1.22

TexHuuecknue yCTpOWCTBA: AIIEKTPOCKOM, amIepMerp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUUICCKON SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ TIPUOOPHI,  HArpeBaTeIbHBIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUUCCKHUE
NPEIOXPAHUTEIH, JJICKTPOMArHuT, 3JICKTPOJIBUTATEIb

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMOCTOSAHHOT'O TOKA

9 KUIIACC
Kon
Kox snemenra [IpoBepsieMble 311€MEHTHI COAEPKAHUS
paszzaena
MEXAHUWYECKHUE ABJIEHUA
Mexannueckoe JBHKEHHE. MarepuanpHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTD MEXAHNYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NIPSMOIMHENHOE IBUKEHUE
#H#Par###HepaBHOMEpHOE PSIMOJIMHEHHOE BUKEHUE.
8.4 CpenHAss W  MIHOBEHHas CKOpPOCTb Tela IIpH

HEPAaBHOMEPHOM JBHKECHUU




Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEVHOE

8.5
JIBIDKEHUE
8.6 #H#Par###CoOoHoe nanenue. OnbITe [ anunes
HiHtPar#Ht#PaBHOMEpHOE JBIKEHUE 110 OKPYXHOCTH.
8.7 [lepuon m uactota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHUTENbHOE YCKOPEHUE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
H#H#HtPar#H##Cuiia  TpeHHs: Cuila TPEHUS CKOJIbKEHUS,
813 CHJIa TPEHWUSI TTOKOSI, APYTHE BUIBI TPEHUS
#H#HtPar#H###Cuia  TSOKECTM W 3aKOH ~ BCEMHUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOAHOTO MaJeHUs
8.15 JBwxenue  mianer  Bokpyr  Cosnma.  IlepBas
' KOCMMUECKasi CKopocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIOTHO TBEPIOE
8.16 oo
8.17 #H##Par###PaBHOBecre TBEPAOIO Tela C 3aKPEIUIEHHOMN
' ocCb10 BpaleHus. MoMeHT cuibl. LleHTp Tsbkectn
8.18 Nmnynsc Tena. 3Menenue ummynbca. IMIynsc CHITbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PabGora cun T1sxkectu, ympyroctd, TpeHusa. CBs3b
. SHEpPIruu U paboThl
[lorenumaneHass dHeprus Tena, MOJHATOTO  Haj
8.23 MOBEPXHOCTBHIO 3eMJTH
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHBI
###Par###Kunernueckass  sHeprus.  Teopema o
825 KUHETHYECKON SHEPTUU
8.26 HiHPar#Ht#3aKoH coXpaHEeHUs] MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue pabOTHI:

OrnpezenieHue CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHHUS IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpEeHUs Tejla IPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TruUMOTE3bl: €COU MPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HadyalbHOM CKOpPOCTH IYTH OTHOCATCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHSI CKOJIbKEHUS
OT CWIbl HOpManbHOTO JaBieHus. OmnpeneneHue
koo duimenta TpeHus CKoImkKeHHs. OmnpeneneHne
#KEcTKocTH mNpyxkuHbl. OmnpeaeneHue pabOTHl CHIIbI
TpeHHs] TIpU PAaBHOMEPHOM JBIDKEHHU Tela IO
TOPU30HTAIBHON TMoBepxHOCTH. OmnpeneracHue padoThI
CWJIBI  YOPYroCTH  NpuU  THOabEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M IOJBHYKHOTO

OJIOKOB

8.28

duszndeckue ABJICHUS B IIpupoac: MpUIKNBbBI U OTIIHMBEI,
JABMXKCHUC IIJIAHET ComHeuHoH CHUCTEMBI, PCAKTUBHOC

JABVXXCHUE )KMBBIX OPraHu3MOB

8.29

TexHuueckue YCTpOfICTBaZ CIIMAOMETDP, JaT4YnKH1

INOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

Konebarensuoe JABHIKCHHC. OcHOBHEBIE XapaKTCpUCTUKHU

- KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY1a
9.2 MareMatuueckuit U IIPYKUHHBIN MasITHUKHU.
' [IpeBpaiienue sHEPrux Mpu KoJIeOaTeIbHOM IBHKEHUH
9.3 3aryxaromue KosiebaHus. BpIHyXIeHHBIE KojeOaHMS.
' Pe3onanc
Mexannueckue BoHbl. CBOIICTBA MEXaHUYECKHUX BOJIH.
9.4 IIpoponpHble M TOmNEpeyHble BOJHBL. JlJIMHA BOJHBI U

CKOPOCTb €€ pacrpocTpaHeHus. MexaHn4ecKue BOIHbBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUe 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OnpeneneHne 4YacTOTBl M Tepuoda  KOJICOaHHMA
MaTEeMaTHYECKOr0 MasiTHHKA.
OnpeneneHne 4YacTOTBl M TepuoAa  KOJICOaHHIA
MPYKHHHOTO MasiTHUKA
9.7 HccnemoBanue 3aBUCHMOCTH — TiepHoJa  KoJjeOaHWI
' MOJIBEIEHHOT0 K HHTH Tpy3a OT JJIMHBI HHUTH.
HccnemoBanue 3aBUCHMOCTH — TiepHoJa  KoJjeOaHWI
NPYKHHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHUCHUMOCTH neproaa KoJieOaHu i rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M JKECTKOCTH
NPYXHUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TaIcHUS
®dusnyeckue SABJICHUS B MPHPOJEC: BOCIHPHITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHUYeCKHEe YCTPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTPOMaFHI/ITHOC I10JIC. BJICKTpOMaFHI/ITHBIC BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaa 37eKTpOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mpupoga cera. CKOpPOCTh CBETA.

' BoustHOBEIE CBOliCTBa CBETa

[IpakTruyeckue paboOTHI:

10.4 N3ydyeHne CBONCTB  DIEKTPOMATrHUTHBIX BOJH €
MOMOIIIbI0O MOOMIIBHOTO TeseoHa
dusnyeckue SABIEHUS B Opupoje: OHOJOrMyYecKoe

10.5 JeiicTBre BHUJIUMOTO, yABTPapHOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue ycTpoicTBa: UCIOJIb30BaHUE

SJICKTPOMArHUTHBIX BOJIH I COTOBOI1 CBSI3U




11

CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA
OTtpaxenue cBerta. [lockoe 3epkano. 3akOH OTPAKEHUS
11.3
cBeTa
w [Ipenomnenune cBera. 3akOH MPEJIOMIIEHUS CBETA.
' [TonHoe BHYTpEHHEE OTpaKE€HUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckass cucrema Qortoamnmnapara, MUKpOCKONa U
' TeJecKona
117 I'maz xak onTudeckas cucreMa. bauzopykocTte u
' JAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' Clio)xeHue CeKTpalibHbIX IIBETOB. Jlucnepcus cBera
[IpakTrueckune pabOTHI:
#HH#HPar###ccnenoBanne 3aBUCHMOCTH yriia
OTPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###lI3yueHnne  XapakTEpPUCTHK  H300paKCHUS
peaMeTa B INIOCKOM 3epKalie.
#H#HPar###ccnienoBanue 3aBUCHUMOCTH yriia
MpEeIOMIICHUsI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 IPaHHULIE «BO3YX — CTEKIION.
. ##tPar#Ht#lonyuenue u300paKeHUH €  MMOMOIUIBIO
coOuparoliei JUH3BL
##HtPar#Ht#Onpenenenne (GOKYCHOTO pAcCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIECH JTMH3BL.
##HPar#H##OnbITHL TIO  pa3ioXeHuio Oenoro ceera B
CIIEKTD.
H#AH#Parf#H##ONBITBl IO BOCHPUSATHUIO IBETa IPEAMETOB
Py UX HAOMIOICHUHU Yepe3 IBETOBbIE (PUITBTPHI
®dusnueckue siBiIeHUs B npupoje: 3arMeHus ColiHLIa U
11.10 JlyHbl, 11BETA TeJ, ONTHUYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)
11.11 Texuuueckue yCTpoOiiCTBa: OYKH, MIEPUCKOIIL,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBLGIE SABJIEHUA
191 OmnbiTel Pesepdopna u mimaHeTrapHas MOJENb aTroMa.
' Monens aroma bopa
192 Hcnyckanne u morioimieHue cBera aroMoM. KBaHTHI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaxktuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
194 Crpoenue aromHoro sapa. HykinoHHas Mojenb
' aTOMHOTO sapa. M30Tonsl
125 PannoaxtuBHble npeBpamienus. llepuon momypacmnana
' ATOMHBIX s7Iep
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHMS 3apsi0BOTO U
' MacCOBOTO YHUCEI
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTe3a u aeneHus saep. UCTOUYHUKU 3HEpryun
' CoumHIia 1 386311
129 Snepnas sHepretuka. JledicTBME  paguOaKTHBHBIX
' U3IIy4CHHUH HA )KUBBIE OPraHU3MBI
[TpakTuyeckue paboOThI:
HaOnronenue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
12.10 U3ITy4EeHUS.
HccnenoBanue TPEKOB: MU3MEPEHHUE JHEPrUU YacCTHILIBI
0 TOpMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenune paguoakTUBHOTO (oHa
@dusnueckue SABIECHUS B IPUPOAE: ECTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZiMoOaKkTUBHOE W3JIy4YE€HUE MPUPOAHBIX MHHEPAJIOB,
JNEMCTBUE PAJUOAKTUBHBIX W3IYy4YEHUH Ha OpraHu3M
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I)IyaJ'ILHLII‘/’I JO3UMCETP, KaMEpa Bunscona




MMPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

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

[lonumanne ponu  GU3MKM B  HAyYHOH  KapTUHE  MUDA;
chopMUPOBAaHHOCTHh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TI03HABAEMOCTH SIBJICHWH NPUPOJABI, O pPOJM OKCIEPUMEHTa B
¢usuke, o cucremooOpasyrouieil posu QUMK B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHUKH H TEXHOJIOTHH, 00 HBOIIOIUHU
¢u3nyecKkux 3HaHUM M UX POJIM B ILIEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpPa, O BKJIAJEC POCCHUCKUX W 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuu (BEIIECTBO MW TOJE), O IBWKECHUU KaK
crioco0e CyIIecTBOBAaHUS MaTepUuu, 00 aTOMHO-MOJICKYJIAPHON TEOPHH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHPYIOLINX JJaHHOE (PU3NYECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE MU3YYCHHBIX (DU3MUCCKHUX SIBIICHUI
B OKpYXKAlOIIEM MUpE, BBIACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO arapara U CHUMBOJHYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I U HUCIOJIb30BAHHUC UX I PCHICHUA y‘le6HLIX 3aJaay,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHHUA H

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€I U (I)I/IBI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCJIIMYHHBI

Bnanenune oOcHOBaMHM METOJIOB HAy4YHOTO TIIO3HAHUS C YYETOM
coOmrofeHus MpaBwil O€30MacHOTO Tpyna: HabmoaeHue (PU3NUIeCKUX
SIBIICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JJAaHHOTO Habopa 00OpYIOBaHMS MO MHCTPYKIWHU, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €T0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIBI;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUH (PU3NUYECKUX BEINYHH:
yMEHHE IUJJAHUPOBATh HW3MEPEHHs, CaMOCTOSATENIbHO coOMpaTh
OKCIICPUMEHTAIBHYI0 YCTAaHOBKY 110 HMHCTPYKIIMH, BBIYUCIATH
3HaYCHHWE BEIWYMHBI M aHAIM3UPOBATH TOIYYEHHBIE pPE3yAbTaThl C
Y4€TOM 3aJaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  DKCIIEPHUMEHTABHBIX  HMCCIIeI0BAHMIA,
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
NOPOBOJIUTH  HCCIEAOBAHWE IO  HMHCTPYKIHH,  MPEICTaBIISATH
NOJTy4eHHBIC 3aBHUCHUMOCTH (PU3MUYECKMX BEIMYUH B BHJE TaONHIl U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIETIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEITH CTPOSHUS
ra3oB, XHUJAKOCTeH W TBEPABIX Tel, IJIaHeTapHas MOJENIb aroma,
HYKJIOHHAas MOJIeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX s

00BbsICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4eHHbIE CBOMCTBA (PU3MUECKUX

HBHeHHﬁ, (bI/ISI/ILIeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

Ymenue pemath pacuéTHble 3aaaun (Ha 0ase 2 — 3 ypaBHEHUM),
UCTOJIB3Ysl 3aKOHbl W (OpPMYJNbI, CBS3bIBAlONINE  (PU3HUECKHUE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPATKOE YCJIOBHE 3ajauyM,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEoOXOoUMBIE ISl €€ PEelIeHUs, UCTIOIb30BaTh CIPABOYHLIE JaHHEIE,
NPOBOAMUTH PACUETHl M OIEHUBATh PEATUCTUYHOCTH MOIYYEHHOTO
3HaueHusl (pU3MUecKOl BENTUUYHMHBI; YMEHHE OMpPENesITh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, l'IOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1avun

YMmenue XapaKTCpru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKUX IMPOLUECCOB IO UX ONMHNCAHHIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaAxX (bI/I3I/ILIeCKI/IX SIBICHUH U HCO6XOI[HMBI€ (1)I/I3I/IHCCKI/IC




3aKOHOMEPHOCTHU

10

YMeHue UCHOJb30BaTh 3HAHUS O (U3HYECKHX SBJICHUSX B
NOBCEHEBHON KM3HM Jjsi  oOecrmeyeHus O€30MacHOCTH  INPH
oOpamernn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMH, COXpPAHEHHUS 3JI0pOBbsI M  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHUNA (PU3UKH M TEXHOJOTHI

AJId palfMOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOPMAIUH
(GU3NYECKOTO COJIep’KaHUsl C HCIOJIb30BaHWEM HH(OPMAalMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOTHUI; YMEHHE OLEHUBATh JI0CTOBEPHOCTH
MOJy4eHHON WH(OpMalMu Ha OCHOBE MMEIOIINUXCS 3HAaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBINIOJTHEHUM Y4YEeOHBIX 3a/JaHuil HAay4YHO-TIOMYJISPHYIO JIUTEPaTypy
(GU3NYECKOTO COMEpKaHUs, CIIPABOYHbIE MaTepUalbl, PECYPChl CETH
Wntepuer; BianeHue 0a30BBIMH  HaBbIKAMU  IIPEe0Opa3oBaHUs
uHpopMaluiu W3 OJHOW 3HAKOBOM CHCTEMBI B JPYI'ylH0; YMEHHUE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOILECHHS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I 13 HECKOJIBKMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JBuxkeHue. MarepuanbHas Touka. Cuctema  OoTcuéra.
' OTHOCUTENBHOCTH ABMKCHUS
PaBHOomMepHOE U HepaBHOMEpHOE ABrkeHHE. Cpennsisi ckopocTh. Dopmyna asis
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTHu: v = S/t
PaBHOMEpHOE MPSAMOJMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOCKIUU
MepeMEeNIeHus, MyTH, KOOPAMHATBI NP PABHOMEPHOM MPSIMOJMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHl TeJla OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOTO
IPSMOJIMHENHOTO IBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUUHU IMEPEMELIEHUs, MPOEKUHUH CKOPOCTH U IPOEKLIUH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBUCHMOCTH OT BpEeMEHH Uil TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, IIPOEKLUMH NEPEMEUICHUs, KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
CBoOonHoe manenue. GopMynbl, OMUCHIBAIONINE CBOOOJHOE MajJeHUE Tela o
1.5 BEpTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIl MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPAMHATHI MpHU CBOOOJHOM TAaJEHUHM Teja TI0

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JIBMJKEHHUs Teja I0 OKpyxHocTh. Hampasnenue
CKOpOCTH.

@opmysia g BBIYUCICHUS CKOPOCTH YEPE3 pPaJnyC OKPYKHOCTH U MEPHUO]

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMHUTENBHOTO

1.6 yckopeHusi. @opmyrna Juisl BBIYACICHUS! YCKOPEHHUS :
2
a. — L
"R
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Il BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas uzndeckas BennuuHa. ClI0KeHue Cril
1.9 SIBnenune nunepuuu. [lepBorit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBleHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, IEUCTBYIOIIEH HA
TEJ0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 _Fl—}z
112 TpeHne nokos U TpeHUe CKOJIbKEeHUs. PopMylia ISl BBIYACICHUS MOJYJISI CUJIbI

TPCHUSA CKOJILXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®opmyrna JUTsl BBIYUCIECHUS CUJIbI TSDKECTH BOMM3H noBepxHocTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTts u neperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEJIMUMHA.
=m0

Nmnynec cucteMsl Ten. 3menenune ummynbsca. UMnynbe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTEMBI TCJI:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexanuueckas pa60Ta. CDopMlea JJISA BBIYUCIICHUA pa6OTBI CHJIBI:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. d)opMyna JJI1 BBIYUCIICHU A

KUHETHYECKOU OHECPruun:

HE)E
Ey ="

Teopema o kuHeTHUECKOU d3Heprun. Popmyiia Uil BBIYUCICHUS IOTEHIUAIbHON




OHCPI'UM TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOI HEpPTUU B OTCYTCTBHE cUJl TpeHus: E = const.
[IpeBparenne MeXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.

Poruar. Momenr cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
_F
pP= G

191 JlaBnenue raza. ATmocdepHoe 1aBlIeHUE.

' lMunpocraTtuyeckoe AaBlieHUE BHYTPH >KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @dopmyna ans  onpeneneHHs BBITAIKUBAIOUIEH CHUIIBI,
JENCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh UM Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexanuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHIA.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMarnueckuii M IPYKMHHBIM MasTHUKU. lIpeBpamienue sHepruum npu

KOJIE0ATEIIFHOM JIBIDKCHUAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAaHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TpaHUIE

nByX cpell. MH(pa3Byk U yabTpa3ByK

1.29

Ilpakxmuueckue pabomol

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
MPY>KUHBI; KOAPGUIIMEHTA TPEHHUS CKOJIBKEHUSI; PabOThI CHUJIBI TPEHHS, CHJIIBI
YOPYTOCTH;, CPEIHEH CKOPOCTH IBMIKEHHUs OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpEeHHsI OpycKa TpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoja KojeOaHWM MAaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl M IEpHoja
KOJIeOaHWI TIPY)KUHHOTO MasTHHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YIPYTOCTH TPH THOABEME TIpy3a C IMOMOIIBIO HETOJBHKHOTO
0JI0Ka; pabOThI CUJIBI YIPYIOCTH MPHU MOABEME TPy3a C TMOMOIIBIO MOIBHKHOTO
Omnoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrPY:KEHHOMN
YacTH TeJa U OT INIOTHOCTH KUIKOCTH, HE3aBUCUMOCTHU BBITAIIKMBAIOIIEH CHIIBI
OT MacChl TeJa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHIJIBI HOPMAJILHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTCICHH
nedopMaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yIyila HaKJIOHA HampaBJsSIoONIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JJWHBI HUTH; MEpHoOaa
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a M >KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH IEpHOJia KOJICOAHH HUTSHOTO MAasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvUara

1.30

Dusuveckue s6neHUA 8 npupode.‘ MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSIMH B ’KMBOU M HEKUBOU mnpuponae, JIENCTBUE CHUJIBI TPCHUS B IpUPOAC U

TCXHUKC, MNPHIIMBBI W OTJIHUBBI, JABWKCHHUC TIJIAHCT CoiHeyHOM CHUCTCMBI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOoCc(EepHOrO JaBJCHUS HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHWKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIHMIIHUKH, PAaKETbl, pbIyar, HOIIBH)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAIINECcss COCYABI, YCTPOWCTBO BOJIOIPOBOJAA, THAPABIMYCCKHIA IpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmaeckue u amopdHbIe Tena

”5 JlBmkxenne dactuil BemiecTBa. CBsS3b  CKOPOCTH JBWKCHHUS YacTHI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, nuddy3us

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaya Kak cHoocoObl H3MEHEHHS

' BHYTpPEHHEH sHepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUYEeHUE
Harpesanue wu oxmaxaenue Ten. KonudecTBo  TemnoTel. Y enbHas
TETIIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTUM B TEIUIOBBIX Ipolleccax. YpaBHEHHE TEMIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanws. V3MeHeHHE BHYTpEHHEH SHEPruu B Ipollecce
210 UCHapeHus W KoHAeHcauuu. KureHue IKUIKOCTH. YJelnbHas TeruioTa
' napoo6OpasoBanus: L = Q/m
2.11 Bnaxxnocts Bo3tyxa




212

IInaBnenne wu kpuctaumsauus. I3MeHeHue BHYTpEHHEHW DOHEpPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIM3allH. Yﬂeanaﬁ TCILJIOTA IIJIaBJICHUA

,_0

m

2.13

BuyTpeHHss dHEeprus cropasus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

2.14

[punnune! padots! Temnosbix aurareneii. KI1J[ reruioBoro asurarens

2.15

Ipakmuueckue pabomoi

N3mepenue ynenbHOM TEIUTOEMKOCTH METAJUIMYECKOTO LWIMHJPA; KOJIHYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HAarpeTbld MWINHIP; KOJIUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM IWJIMHIAPOM, MOCIE OIMYCKaHUS €ro B BOJY KOMHATHOU
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO31yXa; YIAEIbHON TEIUIOTHI
mIaBjaeHus Jpfa. VcecnegoBaHme M3MEHEHMs] TEMIIEpaTypbl  BOABI  IIPH
Pa3IUYHBIX YCIOBUSX; SBJIEHUS TEIJIO0OOMEHa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Dusuveckue sA61eHUS 8 npupode.‘ IMMOBEPXHOCTHOC HATSXKCHUEC W KaAIIUJIJISIPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJLIIBI B IIPUPOIAC, HM3JIIYYCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue yCﬂ’lpOtZCﬂ’lGd.‘ KarmuJjisipbl, IIPUMEPBI WCII0Jb30BaHUA KPUCTAJIJIIOB,
JKUJIKOCTHBIN TEPMOMETpP, AaTUUK TEMIICpATYpbl, TCPMOC, CUCTEMA OTOINICHUA
JAOMOB, IT'HI'POMETPLBI, IMICUXPOMCTpP, IIapoBasd Typ6I/IHa, ABUTAaTCJIb BHYTPCHHCT'O

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpPI3aI_[I/I$[ TCII. I[Ba BHUJIA SJICKTPUUYCCKUX 3apsaa0B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3HCKTpI/I‘-IeCKOC I10JI€. HaHp}I)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHC QJICKTPUYCCKOIO TIIOJII Ha

OJICKTPHUYCCKHUC 3apsAbl. HpOBOI[HI/IKI/I U IUBJICKTPUKHA

3.6

[TocTosAHHBIN AneKTpudecKuil ToK. JlelicTBus 3neKkTpuueckoro Toka. Cuma Toxa.




Hanpsixenue.
| =qg/t,U=A/q

DJEKTPUYECKOE COMPOTUBJICHHE. Y ICTBHOE AIEKTPHUUECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMer1aHHble COEMHEHUS IPOBOIHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbIT Opcrega. MarHuTHOE MOJ€ MPSIMOrO HPOBOJHUKA C TOKOM. JIMHMEM
MarHUTHON MHYKLIUU
313 MaruuTHoe 10Ji€ TOCTOSHHOIO MarHurta. BsauMoneicTBHe MOCTOSHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO NOJISL HA IIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. SBneHue snekTpoMarHuTHOM MHAYKIUH. [IpaBuio Jlenna
Ipakmuyeckue pabomul
W3mepeHne  IEKTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHMKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTHUBJICHUA OT IJIMHBI ITPOBOJHHUKA, IJIOMIAAN €0 MOMNCPEYHOr0 CCUCHUS U

YACIBbHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl JEKTPUUECKOTO HAIPSDKEHUS IPU MOCIEI0BATEIBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

NapajuieIbHOM COECAUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIIEKTPUYECTBO >KUBBIX OPTaHM3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOS CUSHUC
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJIEKTPUYECKOW  DHEPTUH,  IJICKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPONPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENH, dSJICKTPOMArHUT, OJJIEKTPOJBHTATENb TOCTOSHHOTO TOKa,
TreHepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeil B nuH3e. POKyCHOE paccTOsIHUE JUH3bI. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnNTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
###Par###lI3Mepenne ONTUYECKON CHJIBI coOuparomieil JUH3BI;, (POKYCHOTO
paccTosiHus cobuparoriei JMH3bI (10 CBOMCTBY PaBEeHCTBA pa3MepOB MpeAMETa U
U300pakeHusl, KOrja MpeIMeT pacrloioKeH B JBOMHOM (oKyce), MmokazaTens
3.26 MPEIIOMJICHUS CTEKJIA.
#i#HtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KEHUS, MOJYYEHHOTO C TOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHUSI JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPETOMIICHUS CBETOBOTO Jy4ya OT Yrjla MaJeHUs Ha
TPaHULIE «BO3JyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe. 3atmenus ConHua u JlyHsl, nBera Ted,
. ONTHYECKHUE SIBIEHUs B aTMocepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texuuyeckue ycmpouicmea: O4YKH, TEpHUCKOM, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usznydeHus. Peakiuu anbda-u Oera-




pacriazga

4.2 OmnbiThl Peszepdopna mo paccesnuto anbha-vactui. [lnanerapHas Moens atoma

4.3 CocraB atomHoro siapa. M30Tomsl

4.4 [Iepnon nomypacnaza aTOMHBIX SA€p

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO YK CEN
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIM paJNOAKTUBHBIM (OH,

4.6 KOCMUYECKHE JIy4d, pPaJdO0aKTUBHOE W3JIyY€HUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOAaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIMBHYalbHbII T03UMETpP, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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