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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs COCTaBJI€HAa Ha
OCHOBE TOJIOXKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON TmporpaMmbl, mnpenacraBieHHbix B DPI'OC OO0, a Takxke C ydé€ToM
(denepanbHON pabouell mporpaMMbl BocnuTaHus W KoHUenuuu mnpenoaaBaHus y4eOHOro
npeamera «DPusukar.

Copepxanue  mporpaMmbl 1Mo (U3MKE  HaAmpaBieHO  Ha  (OpPMHUpPOBAHHE
€CTEeCTBEHHO-HaYyYHOU T'PaMOTHOCTH OOYYalOUIUMXCsl U OpraHU3alui0 HU3ydyeHus (U3UKUA Ha
JesTEeNbHOCTHOM OCHOBe. B mporpamme mo (usmke y4dMTHIBaIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanuzanuu TpeboBannit PI'OC OOO kK mIaHUPYEMBIM JIMYHOCTHBIM U
METaNnpeIMETHBIM  pe3yibTaTaM  OOy4YeHHUs, a  TakKKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAaY4YHBIX y4E€OHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpejesieHne ydyeOHOro Marepuania mno rojam
oOyueHust (o KiaccaMm), MpeajaraerT NPUMEPHYIO TMOCIEI0BATEIbHOCTh H3YUYEHUS TeEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTUA MPEIAMETHOIO COAEPXKAHUS M Y4YETE BO3PACTHBIX
OCOOCHHOCTEH 00yJaroIIUXCs.

[Iporpamma no gu3suke pa3paboTaHa ¢ LEIbI0 OKa3aHUs METOAMYECKON MTOMOIIH YUUTEIIO
B CO37IaHUU paboyeil MporpaMMebl 0 y4eOHOMY MPEAMETY.

®uzrka SABIASETCS  CUCTEMOOOPA3yIOIUM ISl  €CTECTBEHHO-HAYYHBIX  y4eOHBIX
NPEeIMETOB, TMOCKOJIbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, Ouojorueii, actpoHoMue u (usnyeckoil reorpadueid, BHOCUT BKJIaJa B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpPA, IPEOCTaBIsIeT HanboJsiee sicHble 00pa3iibl MPUMEHEHHUS
HAY4YHOTO METO/1a MMO3HAHHUA, TO €CTh CII0C00a MOTYyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpxHa W3 TNaBHBIX 33/1a4 (PU3MUYECKOro 00pa3oBaHUs B CTPYKType 001iero oOpa3oBaHMs
COCTOMT B (HOPMHPOBAHUM €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M HHTEpeca K Hayke y
00yJaromuxcs.

WN3yuyenne ¢uszuku Ha 0a30BOM ypOBHE TMPEANOJaraeT oOBJIAJCHHUE CICAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCT:

e HAyYHO OOBSCHATD SIBIICHUS,

* OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEIOBAHMUS;

e UHTEPIIPETUPOBATh JaHHBIE W HCHOJb30BaTh HAy4YHbIC JI0KA3aTENbCTBA JJIs
IIOJTy4YEHUS BBIBOJOB.

Ienu u3ydenus (QU3MKU HAa ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS OIpEAETCHBI B
Konnenmuu npenogaBanus yueOHoro npeameta «Du3nkay B 00pa3oBaTEIbHBIX OpPTraHU3aIUIX
Poccuiickoit ®Denepanun, peanu3yronMx OCHOBHBIE O00IIe00pa3oBaTEIbHBIE MPOTPAMMBI,
yTBepkAEHHON pemieHneM Komuternn MunucrepcrBa npocsemenus Poccuiickonn @enepanuun
(nportokon ot 3 nekadbps 2019 r. Ne [1K-4BH).

Heau uzyyenus Gpusuku:

e IPUOOPETEHNE UHTEPECA U CTPEMJICHHS O0YYaIOIIMNXCS K HAYYHOMY M3YUYEHUIO PUPO/IBI,

pPa3BUTHE UX MHTEJUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUNW O HAYYHOM METOJ¢ TNO3HaHus U (popMHUpoBaHHE

HCCIIEIOBATEIBLCKOTO OTHOLICHUS K OKPYXAIOIIUM SIBIICHUSIM;



e popMUpOBaHNE HAYYHOIO MHPOBO33PEHUS KAK PE3yJibTaTa U3yYEHHS OCHOB CTPOCHMS
Matepuu U PyHIaMEHTaTbHBIX 3aKOHOB (PU3HUKH;

e popMupOBaHHE TPEACTABICHUN O PO (U3HMKHU JUIsl Pa3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH;

epa3BUTHE MPEJCTAaBICHUN O BO3MOXKHBIX cdepax Oyaymed npodeccuoHaaIbHON
NEeSATENbHOCTH, CBSI3aHHOU C (DU3UKOM, MOArOTOBKA K AAJIbHEUIIEMY O0YUYEHHUIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHue HTUX Lejed mporpaMmbel MO (U3MKE HAa YPOBHE OCHOBHOTO OOUIEro

oOpa3zoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay:

e IpUOOpETEHNE 3HAHUN O TUCKPETHOM CTPOCHHMH BELIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

eMpUOOpETEHNE yMEHUN ONHUCHIBATH M  OOBSACHATH  (PU3MYECKHE  SBICHHUS C
UCIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

¢ OCBOGHUE METOJIOB pEIICHHS] NPOCTEHIINX pacyE€THBIX 3aJa4 C HCIOIb30BaHUEM
duznuecKkrx Mojesield, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHMI HAOJI01aTh MPUPOIHBIEC SIBJICHUS U BBITIOJIHATH OIBITHI, Ja00OpAaTOPHBIE
paboThl M HKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HUCIOJIb30BAHUEM H3MEPHUTEIbHBIX
puOOpOB;

eOCBOCHHE NPUEMOB paboThl ¢ HH(pOpManuend (U3MUECKOTO COJIEp)KaHUs, BKIHOYas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHMSIX (U3WKH, aHAIM3 W KPUTHUYECKOE
olleHMBaHUe UHHOPMAIIHH;

« 3HAKOMCTBO €O cpepamu MPoPeCcCUOHATBHON JAEATENBHOCTH, CBI3AHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJOTUSAMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSIX (PU3NYECKON HAyKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUA
otBoAuTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleli0), B 8 Kiacce — 68 yacoB (2 yaca
B HEJIEIII0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEJIIO).

[Ipeqmaraemseiii B mporpamMme mo (usuke mnepedeHb J1abopaTOpHBIX pabdOT U OMBITOB
HOCHUT PEKOMEHIATEeNbHBIA XapaKTep, yYWUTEeIb JeNaeT BBIOOp MPOBEACHHS J1a0OpaTOPHBIX
paboT W ONBITOB C Y4Y€TOM WHAMBUAYAJbHBIX OCOOEHHOCTEH O0O0y4aromuxcs, CIHCKa
DKCIIEPUMEHTAIBHBIX 3aJlaHUl, MpeAJIaraéMblX B paMKaX OCHOBHOTO TIOCYAapCTBEHHOIO
AK3aMEHa 110 (PU3HKE.



COILEPKAHUE OBYUEHUA
7 KITIACC

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

®usuka — Hayka o npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Yy4aloT MPUPOY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BHIABUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUS.

2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM 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. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
HIaprKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OoJblie, yeM OOoJblle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactui] BeniecTBa. CBsSI3b CKOPOCTH JIBHXKEHUSI 4YacTHUIl C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPABIX
(kpucTtamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.



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

Jlabopamopnuie padomut 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 JBWKEeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUXKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHHUS CKOPOCTHU JIBIDKCHHS Teld. Macca Kak Mepa HHEPTHOCTH Teja.
[TnoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B CIUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cujia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
HN3mepenne cKkopoCTH NPSIMOJIMHENHOTO JIBUYKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

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

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTA PAaBHOMEPHOIO JABMKEHUS (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 MPUIIOKESHHOM CHJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBlieHHUs] Ta3za oT oO0bEéMa, Temmeparyphl. llepemaua paBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue

MaluHbl. 3aBUCUMOCTb JAABICHHUS XUJIKOCTU OT TIyOuHBI. ['Mapoctathyeckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u atMocepHoe mamiaeHue. [IpuunHBI CyIIECTBOBaHUS
BO3yIIHOM 00onouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atMmochepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleificTBUE )KMIKOCTH U ra3a Ha MOTpYyKEHHOE B HUX Teso. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppasinnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrPYXKEHHOH YacTH
TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIaBaHUE MIIU IOIPYXKEHHUE TNl B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JEHCTBYIOIIEWM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTHY BBITATKUBAIOLIEH CUIIBL, IEMCTBYIOLIEH HA TEJO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH 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. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
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 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aKOHA COXpAHEHUS] MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KHAKOTO U Ta3000pa3HOTO COCTOSIHUN BeIIeCTBa.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TeruioTel. YjenbHas TEIUIOEMKOCTh BEIIeCTBA. TemIoOOMEH H
TEIUIOBO€ paBHOBeCHE. YpaBHEHHME TeIuloBoro ©OanaHca. IlnmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapoobOpazoBanne u konmeHncamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KHIICHUS OT aTMOC(HEpPHOTo
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 TEIJIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
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 coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TenjJoBbIX JBUTaTEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJIOHE MITTPHUILA.

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 w3MeHeHHMs] BHYTPEHHEH DSHEPruyd Tella B pe3ysbTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HAarpeThIM METATHISCKUM ITUIUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpusauus Tenl. JIBa poaa 3JIEKTpUUECKHX 3apsaoB. B3anmmoneinctsue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEpHO3UIIMH EKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
NcToyHuKM TOCTOSTHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

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

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUE JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUYECKOro Toka. IIpuMeHnenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICMonb30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM AIEKTPUYECKOTO MOJIA.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBre NoCTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOJI0COB MarHNuTa.
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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 HAOMIOJEHUIO DJICKTPU3allMM  TeJl HWHAYKIHEH U Tpu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

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

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

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

[IpoBepka mpaBWIa CIOXKEHHS HANPSHKCHUN TPU TMOCIEI0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
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 AeCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO 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 aABWKeHHE. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE MpsMoJinHEHoe jBwkeHue. CBoOogHOE
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.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

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
MMITyJIbCa. 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 SHEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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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 YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENIBHO KaOMHETa PU3KKH.

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

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHUUYECKON SHEPTUM MIPHU JBUKEHUM TeJla MOoJ1 IHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

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

OrnpeneneHue YCKOpPEHHs TeJla NPU PABHOYCKOPEHHOM JIBHKEHUHU IO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIW TIPU PABHOYCKOPCHHOM JBHXKEHHH 0e€3
HayajJbHOM CKOPOCTH NyTH OTHOCSATCS KakK psiJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThI CHIIBI TPEHHUS MPU PABHOMEPHOM JIBMI)KCHHHU Teja
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 nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaAHU: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tel II0J ACHCTBUEM CHUIBI TSKECTH U CHUJIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasTHHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHoja KoJIeOaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPYKUHBI.
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 JIJIsI COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOWMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBLHOTO

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

pacnpocTtpanenue cBera. 3atMeHust Connina u Jlynel. Otpaxenue ceeta. Ilnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomiieHUsi cBera. [lonHoe BHYTpeHHee
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloToHa. Croxenwue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE 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.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

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

12. [lonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
TaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

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



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
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.

Oneitel Pe3epdpopna u miuanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Alnbda-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOTO
anpa. Hykimonnas wMozaenbs aromHoro sapa. W3orombl. PanuoakTuBHBIE
npespaieHus. [lepyon nmonypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSOBOTO U MACCOBOTO YHKCET.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounvku sneprun CodiHiia U 3BE3I.

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

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uzinydyeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIITNI MOTYITh TIPEIHA3HAYCH JIJISI CUCTEMATHU3AIINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 ¢u3uKe g O0ydaromuxcs,
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
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS



SBJICHUU MPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKue
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUMNIHANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pas3felia pPean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbl UCCIEAOBAaHUS (DU3NUYECKUX SBICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAyYHbIE OCHOBBI HamOOJIe€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBIICHUE UHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

— TOTOBHOCTh K aKTHBHOMY Y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MpOOJeM, CBA3AHHBIX C TPAKTHYECKUM MPUMCHEHUEM
JTOCTHXKEHUN (HUBUKH;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTHU, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATEIBHOCTH, WHTEPECA K HCCIEI0BATEIbCKOMN
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM O0OpYTOBaHHEM B
JOMAITHUX YCITOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOEr0 IMpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTeIbHON  OpraHu3allud, TOpoJa, Kpas) TEXHOJOTHYECKOU U



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

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQECCUil, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUE (U3UYECKUX 3HAHUU JIsI pelIeHHs 3aaad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e — OCO3HaHME TJIOOATBHOTO XapaKTepa HKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelieHus;

e 8) aganTanMu K M3MEHAKIIHMCS YCJOBUSIM COUMAJIBLHOW M NPHPOAHOI
Cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO
eI TCIbHOCTD;,

e — TMOTpeOHOCTH B (OPMUPOBAHUY HOBBIX 3HAHUH, B TOM Unciie popMyIupoBaTh
U7, TIOHATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — Oco3HaHME Ae(HUIMTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e — IUIAHUPOBAHHE CBOCTO PA3BUTHUSA B MPUOOPETCHUU HOBBIX (DU3UUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBHUUA C Y4Y€TOM BIHSHUA Ha OKPYKAIOIIYI Cpenay,
BO3MOJKHBIX TJIOOQTBHBIX ITOCCACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe ocBOeHus mporpaMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIE I€ICTBUA.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Ba3oBble JJoruuyecKkue JelcTBUA:



eBBISBIIATH M  XapaKTEPHW30BaTh CYIICCTBEHHBIC TMPHU3HAKH OOBEKTOB
(siBIEHUM);

e YCTAaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIMHA, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEYHSI B paccMaTpUBAcMbIX (pakTax,
JTAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIITUXCS K (DU3UYICCKUM SBJICHUSM;

¢ BBISIBIIATh TPUYUHHO--CJICICTBCHHBIC CBSI3M TPU HM3YYCHUH (U3HMICCKUX
SIBJICHUH W TIPOIIECCOB, JENaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUMN, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(U3HYECKUX BETUYMH;

¢ CAMOCTOSITCJIBHO BBIOMPATH CIIOCO0 pelieHuss yaeOHOH (hU3HYeCcKOr 3a1aun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pCIICHHS, BBIOOp Hambojee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSTEIBLHO BBIJICIICHHBIX KPUTCPHUCB).

BazoBble HccsienoBaTeIbCKHeE €HCTBHS

¢ HICITOJTH30BATh BOIIPOCHI KaK MCCIICIOBATCIILCKUI HHCTPYMEHT MTO3HAHHS,

¢ IPOBOJIUTH TI0 CAMOCTOSITCIIBHO COCTABJICHHOMY ILJIaHY ONBIT, HECIOMHBIH
(U3NYECKUIT AKCIIEPUMEHT, HEOOIBIIOE WCCIeA0BaHNE (PUINIECKOTO
SIBIICHUS;

¢ OIICHMBATh HA TMPUMEHUMOCTh W  JIOCTOBEPHOCTh  HH(OPMAIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

¢ CAMOCTOSITENILHO (OPMYIUPOBATh OOOOIICHUS W BBIBOJBI TI0 pe3ylibTaTaM
NPOBEAEHHOTO HAOIOICHMSI, OTIBITA, HCCIICTOBAHUS;

¢ [IPOTHO3MPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BUTHE  (HU3UUSCKUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATOI0KEHHUS 00 MX Pa3BUTHUN B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

o IPUMEHSATH PA3IUYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE H
orOope WH(pOpPMAlUM WA JTaHHBIX C y4E€TOM MPEMIOKECHHONW Y4eOHOMU
bu3nvecKoi 3a1a4n;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

e CAMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpMAIMK W WUIIOCTPUPOBATH pelIaeMbie 3a7a49d  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

eB XO0JIc OOCYXICHHUS y4eOHOTO MaTepHaya, Pe3yJbTaTOB JTaOOPATOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMbI
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadydl U TOJIepKaHHe
0J1aroXKeaaTeIbHOCTH OOIIEHMS,



* CONIOCTABIIATH CBOU CYXACHUS C CYXKACHUSIMHU IPYTUX YYaCTHUKOB JUANOra,
0OHapy’KUBATh Pa3JIMYUE U CXOACTBO MMO3UIIMIA;

e BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

¢ yOJIMYHO MPEJCTABIATh PE3YNbTATHl BHIOJHEHHOTO (PU3UYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJIMBUYaTbHOU
paboThl MpHU PEelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

e IPUHUMATH LIEJT COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JIOCTIKEHHUIO: paclpelenisTh pojd, o00CyXJaTh Mpolecchl U
pe3yabTaThl COBMECTHOM pabO0ThI, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTrash Ka4eCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAINpAaBICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

¢ OIICHUBATh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIHHO C(HOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUA.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBUS

Camoopranusanus:

¢ BBISIBJIATH MPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

e ODUEHTUPOBATBCS B PA3IMYHBIX  NOAXOJAX  MPUHATUS  PELICHUM
(MHAMBUAYAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PELICHUM
TPYION);

¢ CAMOCTOSITEJIbHO COCTaBIIATH aJTOPUTM pelieHus (HU3MUEeCKOW 3aJaud WIH
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaraéMble BApUAHThI PEUICHU;

e ICTIATHh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IIPeAJIarath IiaH €€ U3MEHEHUS;

¢ OOBSICHATh,  NMPUYUHBI  JOCTMKEHUS  (HEHOCTHIKEHUS)  PE3yIbTaTOB
JeSTEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B AEATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSIM;

e CTaBUTH Ce0s1 HA MECTO JAPYroro 4esOBeKa B XOJ€ CIOopa WU JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



e IPU3HABATh CBOE MPaBO HA OLIMOKY IPH PEIIeHUH (PU3NYECKHUX 3a]a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMMUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOACHUE,
AKCTIEPUMEHT, MOJIEJb, TUMOTE3a, CAUHUIIBI (PU3HUUECKUX BEIUYHMH, aTOM,
MOJIEKYyJla, arperatHble COCTOSIHMS —BemiecTBa (TBEpPAOE, IKHIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOE JIBUKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJCUCTBYIOIIAsl cuia, aedopmarius
(ynpyras, IiacTuyeckas), HeBeCOMOCTh, COOOIIAIOIINECS COCYbL;

epazinuath sBICHUS (MUddy3us, TENI0BOE NBUKEHHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHus, Teperada JaBJICHUS TBEPABIMU TeJaMH, JXKHJIKOCTIMH U
razamu, arMocdepHoe JaBlieHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW HEPruH) MO OMHCAHMIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;

epacCmo3HaBaTh MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpE, B TOM uuciie (U3NYECKUE SBICHUS B MPUPOJIE:
IpPUMEPHI JIBJKEHUSI C PA3TUYHBIMU CKOPOCTAMH B XKUBOW M HEKWUBOU
NpUpoOJe, NEUCTBHE CWIBI TPEHUS B TMPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuard B
TeJie YeJIOBeKa, MPH ITOM MEPEBOIUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;

 ONTUCHIBATh M3YUYEHHBIC CBOMCTBA Tel U (DU3UYECKUE SBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSIHKECTH, BEC
Tena, Cujla TpEeHud, [AaBieHue (TBEPAOro Tela, >KUIKOCTH, Tas3a),
BBITAJIKUBAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi M TMOTEHUUAJIbHAS SHEPrus), Ipu ONHUCAHUU MPaBUIbHO
TPaKkTOBaTh  (PU3MYECKUA  CMBIC  HCIOJIB3YEMBIX  BEJIMYHUH, HUX
0003HaYeHUsI U EAUHUIBI (PU3HMYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH;

e XapaKTepU30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBJICHUS U IMPOLIECCHI,
WCIIOB3Ys MpaBUiia CIOXKEHHUs CUil (BIOJb OJHOM mpsimoii), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPIruM, MPU OTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

e O0BSCHSTH (DU3UUECKUE SIBJICHUS, IIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 00BsiCHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3aa4u B 1—2 IEMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKONINE (DU3WUYECKUE BEJIWYMHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/laud  3aMKChIBaTh KPAaTKOE YCJIOBUE, TMOJCTaBIATh (HU3NUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JIJISl PEeIIeHUs 3aj]ia4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMYNHBI,

e paCro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TTOMOIIH
(¢u3MUeCcKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IIPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO PU3NUYECKUX SIBJICHUHN WIH (HU3TIECKUX
CBOMCTB Tes: GOopMyIHpPOBaTH MPOBEPAEMbIC MPEATNOIOXKEHUS, COONPAThH
YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYyI0BaHUs, 3alUCHIBATH XOJ] OMbITA U
dbopMynHpoBaTh BHIBOBL

e BBITIOJIHATH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACChI Tela, 00bEMa,
CWIBl M TEMIIEpaTyphl C HCIOJIH30BAHMEM AaHAJIOTOBBIX M IH(POBBIX
npuOOpOB, 3aMHCHIBATH IOKAa3aHUS MPUOOPOB C YYETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

¢ IPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BETUYHHBI OT
IpPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEpPHO [BWXKYILETOCid Tejla OT BPEMEHHM JBWIKEHUSI TeJa, CHUJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU CONPUKOCHOBEHUS TEI, CHUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CHUIIBI OT 00bEMa
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TE0, YCIOBUMN
MJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl phlyara M OJIOKOB), y4acTBOBaTb B
IJITAHUPOBAHUM  y4eOHOrO0 UCCIEJOBaHMS, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUSs, CIeAysd MPEeI0KEHHOMY IUJIaHy, (UKCHUPOBATh



pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
WCCJICIOBAHMSI,;

 IPOBOJIUTh KOCBEHHBIE W3MEPCHHS (PU3NYSCKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPIOTO TEJa, CHIA TPEHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeEI0, KOIP(MHUIIMEHT TOJE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOMpaTh ASKCIICPUMEHTAIbHYI0 YCTAHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

e COOJIFO/IaTh TIPAaBWJIAa TEXHUKU OE30MACHOCTH TPHU paboTe ¢ J1abopaTopHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JICHCTBUS TNPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIOIINECS COCYIbI, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTCPHU30BaTh  TMPUHIMIIBI  JICHCTBUS  HM3YYCHHBIX TNPUOOPOB M|
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIIHEBOH HACOC, ApEOMETP), HCIIOJIB3Ys 3HAHUS
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN U HEOOXOAMMBIC (PU3MUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEPax) MPAKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IJKWU3HU IS
obecrieueHuss Oe30omacHOCTH Mpu  oOpameHud ¢ npubopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBBS M COOIIOJCHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

¢ OCYIIIECTBIISATH  OTOOpP HMCTOYHMKOB uHGpopmarmuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX WMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpAasi SBISAETCS MPOTUBOPEYMBOM WM MOXET OBITH
HEJI0CTOBEPHOM;

e ICTIOJTH30BaTh MPHW BBITIOTHCHUN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYTO
auTepaTypy  (HU3WYECKOTO  COAEpKAHUS, CIPABOYHBIE MaTEPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(YOPMAIIUU U3 OJHONW 3HAKOBOM CUCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHMEHHBIC W YCTHBIE COOOINICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

e[IpM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEAOBAHUI pacnpenensiTh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
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:

e ICIIOJIb30BaTh MOHATHS: Macca U pa3sMepbl MOJIEKYJ, TEIJIOBOE IBUKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIEe COCTOSIHUS BEILECTBA, KPUCTAIINYECKUE U
amop(HbIe TeNa, HACHIIIEHHBIH W HEHACHIIIEHHBIA Map, BIAXKHOCTH
BO3/yXa, TEMIeEpaTypa, BHYTPEHHsS DHEpPIUs, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsil, DIEKTPUUECKOE I10JI€, IIPOBOIHUKH
Y JUDJIEKTPUKH, ITOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE I10JIE;

e paznuyaTh SBJICHUS (TEIUIOBOE pACIIUpPEHUE W CXaThe, TeIrulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KAIWJUIAPHBIC SBJICHMS, UCIIAPEHUE,
KOHJIEHCAIUsl, IUIaBJIEHUE, KpHUCTauIM3alus (OTBEpAEBAaHUE), KUIIEHUE,
TEIIonepeaayda (TEIIONPOBOAHOCTS, KOHBEKIHs, U3IIyYEHHUE),
JJIIEKTPU3ALUs TeJ, B3aUMOJIECUCTBUE 3apsIOB, ACHCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHuTOB, JEHUCTBUE
MarHUTHOI'O I0JI HA MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAasE HHIYKLHA)
II0 ONWCAaHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

epacro3HaBaTh  MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY)XalollleM MHupe, B TOM 4Hcle (U3HUECKUEe SBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATKEHWE U KallWUIAPHBIE SBICHUA B IPUPOLE,
KpUCTaJIbl B npupoae, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue 0pusbl, 00pa3oBaHHE pOCHI, TYMaHa, HHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emMiid, Apeid MOIHOCOB, pPOIb MArHUTHOIO MOJSI JUIS JKM3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]a4y B
yueOHYI0, BBIIETATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (PU3HMUECKHUX
SIBJICHUIM;

e ONIUCHIBATh M3YYEHHBIE CBOICTBA T€A U (PU3UUECKUE SBIICHHS, UCIOJB3YS
(u3HuecKre BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAasA TEIUIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA
IUIaBJICHMS, yJEeJIbHAs TeIJIoTa NapooOpa3oBaHMs, YJeidbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MaIlTiHbI, OTHOCHUTEJbHAS BIAKHOCTh BO3AyXa, JJIEKTPUUYCCKUAN 3apsi,
CWJIa TOKa, JJCKTPUUYCCKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOTHUKA,
yIEeThbHOE  CONMPOTHBJICHUE  BemecTBa, paboTa W MOIIHOCTH
ANIEKTPUYECKOTO0  TOKAa), TPH ONHCAHWH TPABWIBHO TPAKTOBAThH
(U3HYECKHUI CMBICIT HCIOJIB3YEMBIX BEIMYHMH, 0003HAYCHUS W CIUHHUIIBI
(GU3HYECKNX BEIIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO
(GU3HUECKYI0 BEIUYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBHCUMOCTEH (DU3UYECKUX BEITMYUNH;

e XapaKTEPH30BaTh CBOWCTBAa TeJ, (U3UYCCKHE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ys] OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO--KHHETUYCCKON TEOPHH
CTPOCHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUS 3apsja, 3akoH Oma I y4acTKa IeTH, 3aKOH
Jbxoyns—JIeHmia, 3aKOH COXpaHEGHHs JSHEPIMHM, IIPH OSTOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MaTEeMaTHYECKOE
BBIpAKEHUE;

¢ O0BSICHATh (DU3MYECKUE TIPOIECCHl M CBOMCTBA TEJI, B TOM 4YHCIIC U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHBIC 3a7a4u B 2—3 JEHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBarONIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHAllM3a YCIOBUS
3a/layy 3aMUCHIBaTh KPATKOE YCIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIS
pelieHus 3a1adu, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAWTH pacy€Thl W CPaBHUBATH IIOJYYEHHOE 3HAYCHUE
bu3nuecKkoi BETUYNHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXHO PEIIUTh MPH TOMOIIH
du3MUecKrX METO/OB, HWCIOJIb3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
IpOBEpPsiEMOE  MPEJIONIOKEHNE, OIEHWBATh MPABUIBHOCTh IOPSIIKA
IIPOBEICHUS UCCIEAOBAHMS, 1€TIATh BHIBOJIBI;

e IPOBOJIUTH OTBITHI IO HAOTIOJECHUIO (PU3UUCCKUX SIBICHUHN WM (HU3HISCKUX
CBOMCTB TeN (KamwUIsIpHBIC SBICHUS, 3aBUCUMOCTH JIaBJIICHUS BO3AyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBaHUS
pU W3IYYCHWH OT IBETAa W3IyYaromiei (TOTJIONIAIONIEH) TMOBEPXHOCTH,
CKOPOCTh MCHApEHHsI BOJLI OT TEMIIEPATyphl XUAKOCTH W TUIOMAAH &
MOBEPXHOCTH, JJCKTPU3alUSg TEl W B3aUMOJCUCTBHE DIICKTPHUICCKUX
3apsAI0OB, B3aMMOJICWCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MAarHUTOB, IEHCTBUS MarHUTHOTO TTOJISI HA
MPOBOJHUK C  TOKOM, CBOWCTBAa  JJICKTPOMArHWTa,  CBOMCTBA



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MPENOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOBI,

e BBIMIOJIHATH MPSAMBIE U3MEPEHUS TEMIEPATYPhl, OTHOCUTEIILHON BIAXHOCTH
BO3/1yXa, CWJIbl TOKA, HANPSHKEHUS C MCIOJIb30BAHUEM AaHAJOTOBBIX
npuObOpOB M JATYMKOB (DU3WYECKUX BEIWYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJUTH HCCIETOBAHUE 3aBUCUMOCTH OJHOM (hM3UYECKON BEIUYUHBI OT
IPYrol ¢ HCHOJB30BAHUEM  MPSIMBIX U3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUSI MPOBOJHUKA OT €ro JJHWHBI, IUIOWAJA MONEPEYHOTO
CEUCHHUS U yIECIBHOTO COMPOTUBIICHUS BEILIECTBA MMPOBOJHUKA, CUJIbI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJHUK, OT HANpsHKEHUS HAa  MPOBOJHUKE,
UCCIIEJOBAHME TOCJIEA0BATEIIBHOIO MW  MMAPAUIEIBHOTO  COCIUHECHUM
IIPOBOJIHMKOB): IIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJIYYEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U TpaduKos,
JIeJIaTh BBIBOJBI 110 PE3YyIbTaTaM UCCIIEAOBAHUS;

¢ [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs: (U3UUECKUX BeIWYUH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAys IPEIJI0KEHHOU UHCTPYKIUU, U
BBIYMCIIATh 3HAUEHHUE BEJINYMHBI,

e COOTIONIATH TIPaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ J1a00paTOpHBIM
000pyTI0BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JIEUCTBUS  HM3YUYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETpP, MapoBasi TypOWHA, aMIEpMETp,
BOJIBTMETP, CUETUMK JJIEKTPUYECKOU DSHEPIUH, IIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HArpEeBATEIbHBIE YIIEKTPONIPUOOPHI (TPUMEPHI), STEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHHWS O CBOMCTBaX (PM3MYECKUX SIBICHUA UM HEOOXOIMMBIC
¢dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPECHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX
LENeN C MOCIEIOBATENBHBIM U MAPAIUICIIBHBIM COCAUHEHUEM 3JIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS SJIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBO/IUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O PUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM JKU3HU A
oOecrieyeHusi 0€30MAaCHOCTM TOpu  oOpanieHud ¢ nOpudbopamu U
TEXHUYECKUMHU yCTPOICTBAMHU, COXpPaHEHHUS 310pPOBbSl M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO NOBEACHUS B OKPYKaIOILEH CpeJie;

¢ OCYIIECTBIISATh MOUCK HH(pOpMauuMu  (PU3NYECKOTO  COAEpKaHUA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

¢ ICTIOJIH30BaTh MPHU BBINOJIHEHUN YYE€OHBIX 3aJaHUl HAay4YHO--TIOMYJISPHYIO
auTepaTtypy (uU3MyYecKoro cojep’kaHus, CHOPABOYHBIE MaTepHaIbl,
pecypcel cetu MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE MUCHBMEHHBIE M KpaTKHE YCTHbIE COOOIICHMS,
06006mass wHOpMalMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UUECKOTO
colepKaHUsi, B TOM 4YHCJE MYOJMYHO TPEACTABISATH PE3yIbTaThl
IPOEKTHOW WJIM UCCIIEOBATEIbCKON NEATENbHOCTH, IPU ATOM I'PaMOTHO
UCNOJIb30BaTh M3YyYEHHBIH MOHATUMHBIA anmapaT Kypca (U3HKWH,
COIIPOBOX/1aTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpY BBINOJIHEHUH YYEOHBIX TNPOEKTOB U HCCIENOBAHUN (pu3mueckux
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 3aJlauaMi, CIICUTH 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKIaJx B
JEsITeIbHOCTD IPYIMIIbI, BEICTpauBaTh KOMMYHHUKATHUBHOE B3aUMO/IEHCTBUE,
HPOSIBIISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoHiy oOyuenus B 9 kjacce npeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e CIIOJIB30BAaTh  IOHATUA: CHCTEMa OTCY€Ta, MaTepuaibHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXAaHMYECKOTO JBIKEHUs, Nedopmanus
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TKECTH, a0COIIOTHO TBEPAOE TENO,
LEHTP TSKECTU TBEPAOTO TEJA, PABHOBECUE, MEXAHUUYECKHUE KOJIEOAHUs U
BOJIHBI, 3BYK, HH(pPa3ByK U YJIbTPa3BYK, 3JCKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaIbHO30PKOCTH,
CHEKTPbI UCIYCKaHUs U TOTJIOIIEHus, anbda-, 6eTa- u raMMa-u3IydeHHs,
M30TOIBI, iI€pHAs IHEPTeTUKA;

epaznuyaTh SABJICHHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE



TEJ, PEaKTUBHOE IBMXEHUE, KOJeOaTelbHOE JIBKEHUE (3aTyXarollhe U
BBIHYKJICHHbIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBHJKEHHE, OTPa)KEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJbHBbIX LIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOro CHEeKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

epacmo3HaBaTh  MPOSIBJIEHUE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpyXarolmeM Mupe (B TOM uyHcie (u3nyeckue SBICHUS B TPUPOJE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOrMYECcKOe NEeWCTBHE BUAMMOTO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
IPUPOAHBIX MHHEpAJIOB, JACHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MpPHU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3HUECKUX
SIBJICHUI;

e ONMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (PU3MUYECKUE SIBJICHUS, UCHOIb3Ys
¢u3nyeckue BEIMYMHBI (CPEAHSsI U MIHOBEHHAsh CKOpPOCTb Teja MpH
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, IEpEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIA TPEHMS, CWlIa YIPYTOCTH, CHJA TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJCHUsA, BEC Teja, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas SHEPrus,
NEPHUOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH HCIOIb3YEMBIX BEIUYMH,
0003HaUYEHUS M EAMHUIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

e XapaKTEpHU30BaTh CBOMCTBAa Te€J, (PU3NYECKHE SIBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NPUHIMI CYNEPHO3ULMH CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ 'amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHU 3apsJ0BOTO U MACCOBOI'O YHCEI



MpU SIIEPHBIX PEaKIUsAX, MPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alTUChIBATh €70 MATEMATUUECKOE BhIPAXKECHUE;

¢ O0BSICHATH (PU3UYECKHE MPOILIECChl M CBOMCTBA TEJ, B TOM YHCIE€ U B
KOHTEKCTE CUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISThH
NPUYUHHO--CJIC/ICTBEHHBIE  CBSI3U, CTPOUTh  OOBSICHEHHME U3 2-3
JIOTUYECKUX IIAaroB C OMOpOoM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIONIB3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3MYECKUE BEIUYHHBI:
HAa OCHOBE aHalu3a YCJOBHS 3aJayd 3alUChbIBaTh KpPATKOE YCIOBHE,
BBISIBJIATh HEJIOCTAIOIINE WM U30BITOYHBIE JIaHHBIC, BRIOMPATH 3aKOHBI U
dbopmyIbl, HEOOXOUMBIE JJISl PEIICHUs, POBOUTH PacUEThl U OLICHUBATH
PEaTUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS (PU3HUECKON BETUYUHBI;

e paCIoO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU  TOMOIIH
(bU3UYECKUX METOJI0B, HUCIIONb3Yys OINHUCAHUE HWCCIEIOBAHUS, BBIJICIATH
poBEpsieMOe  TPEANOJIOKEHNEe, OIEHWBAaTh IPABUJIBHOCTh MOPSIKA
NPOBEJICHUS  MCCIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHU U ONIBITOB;

¢ IPOBOJIUTH OMBITHI MO HAOTIOJEHUIO (PU3UUECKUX SIBICHUN WM QU3HUYECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOoHA COXpaHEHUs
SHEPrUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUl NMpPY>KMHHOTO MAasTHHKA OT
MacChl Tpy3a M KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTb OT AMIUIUTYIbI
MajblX  KoJieOaHWH,  MPSIMOJIMHEHMHOE  pachpoCTpaHEHHE  CBETa,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JWH3e, HAOMIOACHUE CIUIONIHBIX WM JIMHEWYaThIX CIEKTPOB W3ITYyUCHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY ®3 HW30BITOUHOrO Habopa
o0opyZoBaHUs, ONUCHIBATH XOJl OMbITAa W  €ro  pe3yJbTaThl,
dbopMynHpoOBaTH BHIBOIBL

¢ IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX HM3MEPEHHM, OINMpeaess
CpenHee 3HAa4YeHHE U3MepAeMOW BeMWYMHBI ((POKYCHOE pacCTOsHUE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEpPEHHUS
(u3MepuTenbpHOro nNpudopa);

¢ IPOBOJIUTH  HCCIIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU
MIpU PAaBHOYCKOPEHHOM JBH)KEHHHU 0€3 HaudallbHOM CKOpPOCTH, IMepuoja
KOoJIeOaHMii MaTeMaTHUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXeHWsl CBETa OT yria MaJeHUs W yria NpeIOMJICHHS OT yria
MajJieHusi): IJIAHUPOBAaTh HCCIEIOBAHME, CAMOCTOATENIBHO COOUpPATH



YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUJAE TaOIuIl U rpadUKOB, J€JIaThb BHIBOJBI IO
pe3yybTaTaM MCCIICIOBAHUS;

¢ [IPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (DHU3UYCCKUX BEIMYMH (CpEIHSS
CKOPOCTh M YCKOpEHHE Tejla TIPH PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MNPYXKUHBI, KOIPHUIHUEHT
TPEHHSI CKOJIBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa M
nepuoy KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTys MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCIATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IaTh TIPAaBWJIa TEXHUKH OE30MAaCHOCTH MPH padoTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

epa3IMYaTh OCHOBHBIC TMPU3HAKKM M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOYEUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHas
MOJIeJTb AaTOMHOTO S]1pa;

e XapaKTEpHU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUZOMETP, NATYUKU TIOJOKEHHMs, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJTH30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU perieHuH y4yeOHO--TIPAaKTUYECKUX 3a/iad, ONTUYECKUE CXEMBI s
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh MHPOPMAIIHIO O MPUMEPaX) MPAKTHIECKOTO
UCTIONIb30BaHUS (U3MUECKUX 3HAHWUH B TOBCEAHEBHOW JKU3HU IS
obOecrieueHusi 0€30MACHOCTH TIpu  oOpamieHuu ¢ mnpudbopamMu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 3/I0POBbS M COOJIOJCHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpEJIe;

¢ OCYIIIECTBIIATh MOUCK wuHpOpManuu  (PU3NIECKOTO  COACpXKAHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH OMpPEAENICHNS TOCTOBEPHOCTH TOJYYCHHONW WH(OpPMAIIUU Ha OCHOBE
UMEIOIINUXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



* CII0JIH30BaTh MPHU BBINOJIHEHUN YYE€OHBIX 3aJaHUN Hay4YHO--TIOMYJISPHYIO
AUTEepaTypy (HU3MYECKOro COAEp)KaHUs, CIpPAaBOYHBbIE MaTepUalbl,
pecypcel cetn MHTEepHET, BiageTs npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

¢ CO3/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOUIEHUS HAa OCHOBE
uH(bOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3MYECKOTO COJIEpIKaHUs,
NyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOM MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU HATOM TPAMOTHO  MCHOJB30BAThb  U3YYEHHBIH
NOHSATUMHBIA armapaT W3y4aeMoro pasjaena (QU3MKH U COMPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bu6moreka [IOK
11 o - 2
M3Hia - Hayka o fipupose https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VIBHHACCIIE BETHHAMHBL https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 1 httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIReHHe https://m.edso00.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

bubmmoreka [{OK

33 Cana. Bugget o 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.edso00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.edso00.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

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3JIEKTPUYECKUN TOK 20 1 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 1
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 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

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM 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.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SAIMOJIeHCTRIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusl U BOJTHbBI
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 DIEKTPOMarHuTHOE MOJIe U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe 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

bu6mmoreka [{OK
4.2
JIuH3bl U onTHYECKUE 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
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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
KosunyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrtpoabubie | IIpakTuueckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOIBI
DU3NYECKUE SBJICHUS
dusndecKkre BeIMYUHBI U X U3MEPEHUE
Ypok-uccnenoanue "N3mepenne

4 TEeMITepaTyphl TP MIOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETpPA U TaTUUKA TeMIEepaTyphl"

5 Mertoibl HaydHOTO NO3HaHus. OnrcaHue 1 bu6mmoreka [IOK
(bMBUYECKUX SBICHUH C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka runoTesbl:

5 JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM OOJIbIle
BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BelllecTBa. J[BH>KeHNE YacTUll BEIECTBA.
bu6mmoreka [JOK

8 CraproBast KOHTpOJIbHast paboTa 1 1 httos://m.edsoo.ru/Ff0a013e
Ypok-uccnenoanue «OnbIThI MO

9 HaOJII0IEHUIO TETIJIOBOTO PaCIIUPEHUs 1 1
razoB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bubmmoreka [{OK
11 O6o6menue o pasneny «llepBoHadanbHbIC
B pasieiy p https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA»
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBMIKCHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [IOK
13 Ckopoctb. EAVHHUITBI CKOPOCTH
p FIHHITL p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHHU JIBHKCHUS bubmorera [JOK
yr p a https://m.edsoo.ru/ff0a0ae4
bu6moreka [IOK
15 HNueprusa. Macca — Mepa HHEPTHOCTH TEN
pi p P https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemecTBa. Pacuer maccel u bubmuorexa [JOK
16
o0bema Tena 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yuenune
20 3aBHCHUMOCTH pacTsbkeHus (aedopmarin)
MIPYXKUHBI OT MPUIOKEHHOHN CHITBD)
21 SBnenue TaroreHus. Cusa TSKECTU
CBsi3b MEXy CUJION TSKECTH U MacCOU
22 tena. Bec Tena. Pemenne 3a1a4 mo reme bbmmorexa [TOK
— . https://m.edso0.ru/ff0al778
Cuna TsKxecTu
23 Cuna TsKecTH Ha IpYTruX IUIaHeTax. bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

OuU3NYECKUE XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK
24 Hswepetne cit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuorexa [JOK
OJHOU npsAMOi. PaBHOEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTBYyrOIIAsA CrIT"
28 Cuna tpenus u e€ Buanl. TpeHue B mpupoae bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4ueHue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenne 3a1a4d Ha onpenecHuE
PaBHOJEHCTBYIOIIECH CHIIBI
Pemenue 3agau no remam: «Bec tenay,
31 «I"paduyeckoe n300pasKeHUE CHIDY, bubmorexa HOK
u https://m.edsoo.ru/ff0alde0
«Cunply, «PaBHOIEHCTBYIOIIAS CUID)
KonTtponbHas paboTa o Temam:
39 «MexaHnueckoe JBIKEeHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «"padudeckoe
n3o0paxenue cumy, «CHIb
33 JlaBnenue. CiocoObl yMEHbBILICHUS U bubmuoreka [JOK
YBEIIMUYEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHSI raza bubnmoreka [JOK

0T 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376



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
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBnaeHus TBEPABIMU TEIAMU, bubmuorexa [IOK
SKUIKOCTSIMU U ra3amMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «JlapieHue B bubmmoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmmoreka [IOK
38 Coobmaompecs cocyxt https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiIHEeBOM KUIKOCTHBIN
Hacoc
AtMocdepa 3emitr ¥ MPUUYUHBI €€ bubnuoreka [IOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3myxa. ATMocdepHOe naBlieHHE httos://m.edsoo.ru/ff0a2bsa
43 N3mepenue armocdeproro naBneHus. OnpIT bubnuoreka [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO IaBJICHUS OT bubnuoreka [JOK
BBICOTHI HAJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepounna. AtmochepHoe bubnnoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgay o Teme " AtmocdepHoe
naBieHue"
JleficTBHE )KUKOCTHU U Ta3a Ha
47 MOTPY’KEHHOE B HUX TEJI0. ApXUMeEI0Ba bbmmorexa [TOK
https://m.edsoo.ru/ff0a3276
cuia
48 JIaGopatopHas pabota «Onpenenenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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BBITAIKMBAIOLLIECH CUIIbI, IEHCTBYIOIIEH HA
TEJI0, IOTPYKEHHOE B JKUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc

JIabopartopHas padota 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca Tela B

bubmmoreka [{OK

49 BOJIC OT 00BbEMA MOTPY)KCHHOU B )KHUJIKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bubmmoreka [{OK
50 Hnasasme Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U 1
omnpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenne 3amgau no temaM: «IInaBanne
52 cynoB. Bo3ayxomnaBanuey, «JlaBienne bubnmorexa LOK
B https://m.edsoo.ru/ff0a3654
TBEPABIX TEN, )KUAKOCTEU U Ta30B»
53 KonTtponbHas padoTa o teme «/laBienne
TBEPABIX TEJN, )KUIAKOCTEU U ra30B»
bu6mmoreka [JOK
>4 Mexaritecias padota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MouxocTs. EuHuIE: MOIIHOCTA https://m.edsoo.ru/ff0a3f82
56 YpOK-I/ICCJ'Ie,E[OBaHI/Ie "PacyéT MOIITHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME 10 JIeCTHUIIE"
57 [Ipocteie Mexanu3msl. Poruar. PaBHOBecue
CHUJI Ha pblyare
Peruaru B TexHuke, ObITY U IPUPO/IE.
58 JIaGoparopHas paboTa «};/ICCJIILJJI())BaHHe 0.5 Bu6mmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pblyara»
59 Pemenne 3aga4 1mo Teme «Y cIoBUS bu6mmoreka [JOK



https://m.edsoo.ru/ff0a33fc
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/ff0a478e

PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a48a6

KoaddurmenT noneznoro neicTBUsS

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOMN IIIIOCKOCTH
61 Pemenue 3amau o reme "Pabora, 1 bubmmoreka [{OK
MomHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnorexa [JOK
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUST MEXaHMUECKOW SHEPTHU 1 bubmmorera LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE OIIPEECIICHHE
64 W3MEHEHUSI KHHETUYECKOUN U 1 1
MOTEHIIMATLHON SHEPTUH MPHU CKaThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"
65 KonTponsnas pabora no teme «Paborta u 1
MOIIIHOCTh. DHEPTHs»
PesepBHbIit ypok. PaboTta ¢ TekcTtamu no bubnuoreka [JOK
66 1
TeMe "MexaHnueckoe IBuxeHue" https://m.edsoo.ru/ff0a4ee6
67 [IpomexxyrouHas arrecTalMOHHAs 1 bubnuoreka [IOK
KOHTpOJIbHAsS paboTa https://m.edsoo.ru/ff0a4ffe
68 PesepBHrlit ypok. PaGorta ¢ Tekctamu no 1
teme "Pabota. MomHocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOU TCOPUHU U UX OTBITHBIC 1 bubmorera [JOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Moaenu TBEpAOTO, KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUY BEIECTBA Ha 1
OCHOBE TIOJIO’)KCHHI MOJIEKYJIIPHO-
KHHETUYECKOUN TeOpuun
bu6mmoreka [JOK
5 Kpucranmmaeckue u amopdHbIe Tea 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUWJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacuipeHne U CKaTUE 1 bubmmorera [JOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YaCTHUIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bunsl Tennonepenauu 1 1

https://m.edsoo.ru/ff0a6412



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

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCII0JIb30BaHUE TEIUIOBBIX CBOICTB BEIIECTB buGnnorexa [IOK
\ https://m.edsoo.ru/ff0a65c0
1 MaTEpUasIoB B LIESAX SHEProcOepexeHUs
12 KonunuecTBo TemoTel. Y aenbHas bu6mmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OanaHca. bubnnorexa [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccinenoBanue
14 SIBJICHHS TETUIOOOMEHA MPU CMETITUBAHUH bubmorera [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYEH BOJIBI
Pacuer xonmdecTBa TEIUIOTHI,
15 HE0OX0IMMOT0 JUIsl HarpeBaHus Teja u
BBIJICNISIEMOTO UM IPH OXJIAXKICHUU
16 JlaGopaTtopHnas paborta "OnpeneneHue bubnuoreka [IOK
YIEIbHOU TETUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aenbHas TemioTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKUX TeJI. Y AeTbHas TEeIIOTa bubmmorexa [TOK
P A https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yEeJIbHOW TEIJIOTHI TUIABJICHUS JibJa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temnora
21 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuorexa [IOK

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
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22

Brnaxnocth Bo3ayxa. Jlaboparopnas pabota
"Onpenenenre OTHOCUTEILHOM BIAKHOCTHU

BO3IyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1auy Ha onpeiesieHre BIaXKHOCTH
BO3/lyXa

24

[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
[TapoBas TypOuna. JIBurarenb BHyTPEHHETO
CropaHus

25

KII TermoBoro neurarend. TermoBbie
JIBUTATEIIA U 3alUTa OKPYKAIOLIEH CpeIbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U MPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IpoIEccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"TemnoBreie sBneHus. 3Menenne
arperaTHbIX COCTOSIHHI BemecTa"

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

28

KontponbHas padoTa nmo teme "TemioBbie
sBiieHUA. I3MeHeHue arperaTHbix
COCTOSIHMHU BeriecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [Ba pona
ANEKTPUUECKUX 3apSAI0B

30

Ypok-uccienoBanue "DieKTpusanus Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UITNH IJICKTPUICCKUX mojein

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuoreka [JOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €r0
36 c eCiBOBaHI/H[ I/ICTZqHHKH bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI DEKTPUIECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U 1
JUBIEKTPUKA"
DIIEKTPUYECKHUI TOK B MeTasuiax, bubnuoreka [IOK
39
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIC YacTH
41 Cuna Toka. JlabopaTopHas padora 05 bubnuoreka [JOK
"M3mepeHue u peryaupoBaHue CUiibl Toka" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BoabTMerp.
42 JlaboparopHas pabota "U3mepenue u 0.5 bubmmorexa [IOK
PATOPHAA P P ' https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHUE HAMIPSIKCHUS
43 ConpoTuBieHUE IPOBOAHUKA. Y I€TBHOE bubnunoreka [JOK
COITPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas paboTa "3aBUCUMOCTh
44 ANEKTPUUECKOTO COMPOTUBIICHHUS 1 bubnuoreka [JOK
IPOBOJAHUKA OT €r0 JIUHBI, IUIOIAINA https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U Marepuana"
45 3aBUCUMOCTb CUJIbI TOKA OT HAIPSKEHUSL. bubnmoreka [JOK



https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a95a4
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3axon Oma Juid yyacTka Lenu

https://m.edsoo.ru/ff0aa44a

JlaboparopHuas padota "Hccrnenoanue
3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3

bu6mmoreka [{OK

46 PEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenbHOE U NapauIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM MPH bubnuotexa [JOK
MOCJIETIOBATEIIBHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHnas pabota "IIpoBepka npasuiia
49 TUTST CEIJ'IBI I")FOKa 1:IpI/I HapaﬂieHBfIOM ’ Bubmmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
paboTHI U MOIIIHOCTH AJICKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUUYecKue IenH U MOTPpeOuTenn
53 ANIeKTpUYECcKoii SHepruu B ObITY. KopoTkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJKHOU paboTe MO TeEMe
54 "DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tela bubnuoreka [IOK
" ux B3aumoaerctBusl. I1ocToOSIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"
55 KonTtponeHast pabota o Teme bubnuorexa [IOK
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"DnexkTpuueckue 3apsaabl. 3apsKEHHbIE Tella
H ux B3aumoacucTaus. I1ocToSHHBIN
ANEKTPUIECKUH TOK"

https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHUTHI, UX B3aUMOCHCTBHC

57

VYpoxk-uccnenosanue "M3ydenue noneu
MMOCTOSTHHBIX MAarHuTOB"

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 11oj1e. MarHuTHOE T10J1€ 3eMITH U
€ro 3Ha4YeHue I KU3HU Ha 3emIie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe nose
JIEKTPUUYECKOT0 TOKa MarHuTHoe mnose
KaTylmKu ¢ TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

60

HpI/IMeHeHI/Ie BHGKTpOMaFHI/ITOB B TCXHHKC.
JlabopaTtopHnas paborta "M3ydeHue aecTBus
MarHuTHOTO MOJIsl Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpoABUraTellb MOCTOSHHOTO TOKA.
Hcnonb3oBanue >eKTpoBUraTeei B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue u u3ydeHue paboThl
aeKTpoaBUraTess"

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

62

OmnbiTel @apazest. 3aKOH 3JEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

OnexrporeHepaTop. CriocoObl MONTyYeHHS
AMEKTPUUECKOI SHEPTUH. DIEKTPOCTAHIIUN
Ha BO300OHOBJISIEMBIX MCTOUHUKAX SHEPTUU

64

[ToaroToBKa K KOHTPOJBHOU paboTe MO TeEMe
"DJIeKTpUUECKHE U MarHUTHbBIE SIBJICHUS"

65

KonTtponeHast pabota o Teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK

teme "TeruoBble siBieHus" https://m.edsoo.ru/ff0acc5e
67 [IpomexyrouHas aTTecTalMOHHAs 1 bubnuorexa [JOK

KOHTpOJIbHast paboTa https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1

TeMe "MarauTHbie SBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKA
9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOJIMHENTHOE JBUKEHUE 1 bubmmorexa [JOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPAMOJMHEITHOE IBUKEHHUE. 1
CpenHsst © MTHOBEHHAsI CKOPOCTh
[IpsimonrHENHOE PAaBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIMKEeHHS. ['paduk 1
CKOPOCTH
JlaGoparopHas padora "OnpeneneHue
7 CKO peHI/I}I: Tenef) npu aBHopCKO €HHOM 1 1 bubmmorexa [IOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBoOonHoe mangenue ten. OneiTel [anunes 1
PaBHOMEpHOE ABIKEHHE TIO OKPYKHOCTH.
9 Ilepuon II:I) yactora 00 ameHHﬂpJ};)II/I(HeﬁHaﬂ Hu 1 bubmorexa [IOK
P P ' https://m.edsoo.ru/ff0ael76
yII0Basi CKOPOCTH
10 LleHTpOoCcTpEMUTENBHOE YCKOPEHHE
11 Ilepselii 3akoH HproToHa. BekTop cuiibl bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerotoHa. bubnuorexa [JOK
PaBHoOnelicTByrOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui E;i?;ﬁf;igﬁ}:ﬂ)aeg 82
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuoteka [JOK
HproTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka Et?rsz/I;I;Tee;i(])lr?/I:f 0aeca?
16 Pemenue 3agau no reme «Cumna ynpyroctm»
17 JlabopaTtopHas pabota «OnpenencHue bubmuorexa [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cuna Tpens https:// m.edso;.I ru/ff0af738
19 Pemenue 3agau no teme «Cusa TpeHUs» Et?[?s?;lr?::;;gﬁ}:f 0afa26
20 JlaGopaTtopHnas pabdota "OnpeneneHue bubnuoreka [JOK
ko3 duimenTa TpeHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no reMme "3akonsl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuna TsDKeCTH M 3aKOH BCEMHPHOTO bubnunoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Ten BOKpyr
23 rpaBUTAUOHHOTO IeHTpa (ComHeyHas
cuctema). ['amaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TArOTeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHUYecKas CKOPOCTb. bubnuorexa [IOK



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
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecne MarepuanbHOU TOUKH.
AbcomtotHo TBEPHOE Teno. PaBHOBecHe

bubmmoreka [{OK

26
TBEPAOTO TeJA C 3aKPEIIIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmeHT cunsl. LleHTp TsKeCTH
28 Pemenne 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe MO TeMe
29 "MexaHH4ecKoe ABHKEHNE bubmmorexa [OK
y ) ' https://m.edsoo.ru/ff0b0408
B3anmoperictBue Ten
KonTponbHas pabora no teme
30 "MexaHn4yeckoe IBUKEHUE Bubmmorexa [JOK
N g | ’ https://m.edso0.ru/ffOb06ec
BsaunMopelicTsue Ten
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 COXPaHEHUs UMITyJIbca. YIIPYroe u Bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffO0b07fa
HEYIpyroe B3auMoIeHCTBHE
Pemenue 3aga4 no teme "3aKoH COXpaHEHUs bubnuoreka [JOK
32
nMIyiasca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE IBHKEHUE
B IIPUPOJIC U TeXHUKE"
bubmuoreka [JOK
34 M 0
CRATIHPCIE pabota H MOTHHOUTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnunoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 palboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHOKCHHHN TCJIA 110 T OpHSOHTaHBHOﬁ



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IIOBCPXHOCTU»

Cas13b sHepruu U padoTsl. [loTeHnnanbHas

37
JHEprus
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KUHETHYECKOM SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuoreka [JOK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarensHO€E ABMKEHUE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KojieOaHus. BeiHyk1eHHbIE bubmuorexa [JOK
KoJsiebanusa. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuuecKkuii ¥ py>KHHHBIA MasiTHUKA
Ypok-uccienoBanue «3aBUCUMOCTb MEPUOIA
44 KoJIe0aHMI OT )KECTKOCTH I WHBI ¥ MacChl bubmorexa HOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTUN MTPU MEXaHUUYECKUX
KOJIEOaHUAX
JlaGoparopnas padora «OnpeaeieHue
46 qaCTopTLI Hpne Ifo a KOJ‘I@68.§I/II71 o WHHOI'O Bubmiorexa TOK
pHOA pyx https://m.edsoo.ru/ffOblaec
MasTHUKAa»
Jlabopartopnas padora «[IpoBepka
47 He3aBII)4CHh1:OCTHpHe HoJa IlcjonegaHHﬁ rpy3a bubmorexa [IOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHEL. CBOMCTBA
48 MeXaHn4yecKuX BoaH. I[IpogoabHbIE U bubmorexa LHOK
- HIPOt https://m.edsoo.ru/ffob21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHmus "MexaHu4ecKre BOJTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpIoM Tene. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 Ypok-uccienosanue "Habmonenne
3aBMCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpoxk-koHpepenius "YIbTpa3sByK U bubnuoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeMe
54 "3akoHbI coOXpaHeHUs1. MeXxaHn4eCcKne bubmorexa IOK
P " https://m.edso0.ru/ff0b25f0
KoJIeOaHUs U BOJTHBI
KonTtponpHas padoTa mo Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4YecKkue KojJeOaHus u
BOJIHBI"
DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
56
DJIEKTPOMArHUTHbIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
Ypok-koupepennus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBanue bubnunoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccnenopanue "M3yuenue cBONCTB
bub6mmoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
\ https://m.edsoo.ru/ff0b2c6c
MOOUIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpe/ieieHne YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoOMarHuTHasi Ipupoja CBETa. bubnmoreka [JOK

CkopocTtb cBeta. BomHOBBIE CBOICTBA CBETa

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
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

Hcrounuku ceera. [IpsMonuneitHoe

bubmuoreka [JOK

62 acmpocTpanenue cseta. 3armenust ConHIa
pactpoctp i https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKoH oTpaXkeHUs cBeTa. 3epkaja. Pemenue
63 3a/1a4 Ha IPUMEHCHHUE 3aKOHA OTPAKCHHUS brbamorexa HOK
o p p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBera. 3aKOH MPETOMIICHHUS bubnuorexa [JOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnosib30BaHME TIOJTHOTO BHYTPEHHETO bubmorexa IOK
yip https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONITHYECKUX CBETOBOIaX
JlabopaTtopHas pabota "VMccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEJIOMIIEHHUSI CBETOBOTO
Jiyda OT yIJia naJicHus Ha TpaHuIle "BO3TyX-
crekio""
Ypoxk-koHdepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"
bu6mmoreka [JOK
68 JInnzel. OnTuyeckas cujia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [JOK
69 [TocTpoenne n3o0pakeHUM B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 ¢box Ic)Horl(? aCCpTO}IHI/I}I " Olf'ITI/I‘IeCKOfI CHJIBI bubmiorexa LIOK
Y 13 " https://m.edsoo.ru/ff0b4206
coOuparoriei TUH3bI
71 Ypok-koHpepennus "OnTudyeckre TUH30BbIC bubnunoreka [JOK
npuoops" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cucreMa. 3peHue bubnuorexa [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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

Ypok-koupepermus "JledexTs! 3penus. Kak

73 "
COXPaHUTh 3PECHUE
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hrprotona. CnoxeHnue crieKTpaibHbIX 1BETOB bubmorexa LHOK
' p i ) https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopHnast padota "OMBITHI 11O
75 pa3NioKEHUI0 OEJIOro CBETa B CIIEKTP U bubnuoreka [JOK
BOCHPUSATHIO I[[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBEIE CBOKICTBA
76 CBETa: JHCIIepCusi, HHTep(epeHIns 1
mudpakus”
77 OmnpiTel Pesepdopaa v mmaneTapHast MOJIETb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue u MorJIoneHUe CBETa aTOMOM. bubnuoreka [JOK
KBantsl. JIuHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabiroieHre CrieKTpoB bubnuoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTB U €€ BUJIBI bubmmorexa [IOK
A A https://m.edso0.ru/ff0c1672
Crpoenune atoMHOro siipa. Hyknonnas bubnuoreka [IOK
82
MOJICIb https://m.edsoo.ru/ffOc18ac
83 PannoakTtuBHbIE ipeBpatieHus. 30Tombl bubmmorexa [TOK
A pepatit ' https://m.edsoo.ru/ff0clal4
84 Pemrenue 3agau no reme: "PagnoakTuBHbIE bubnmoreka [JOK

npespameHus”

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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
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85

IIepuon nomypacnazna

VYpoxk-koudepenuus "PagroakTuBHbIC

bu6mmoreka [{OK

86 W3JIYYCHHS B IPUPO/JIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXpPaHEHUs bubnuorexa [JOK
3apsJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CB3u aTOMHBIX sifiep. CBsI3b MacChl bubnuorexa [JOK

88
U SHEPTrUu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau mo teme "Anepueie
peakuun"

Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK

90 N
Ucrounuku sueprun CoJtHIA U 3BE3T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBUSI paTMOAKTUBHBIX H3TydEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DIeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KonTpombHas pabota no Teme

93 "DJIeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUs"

94 [ToBTOpenue, 0606menue. JlabopatopHbie bubnunoreka [JOK
paboTsl 1o Kypcy "Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, oboOeHue. Penenne

95 pacUeTHBIX M KAY€CTBEHHBIX 33]1a4 110 TeMe bubmmorexa [TOK
" | https://m.edsoo.ru/ff0c2572

TerutoBbIe MpoLECCHI
96 [ToBTOpenue, 06061menHue. Pemenue bu6nmoreka [JOK



https://m.edsoo.ru/ff0c2126
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 3aja4 110 TEME
"KIIJI rerioBbix nBuraresneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 aCUEeTHBIX U KaUueCTBEHHEBIX 3aJ1a4 110 TEME 1 bubnmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"

98 [ToBTOpenue, o606meHue. JlaboparopHbie 1 1 bubnuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBJIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabora c

99 TEKCTAMU 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubnmorexa LOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o606menue. Pabora ¢ 1 bu6moreka [IOK
tekcraMmu 110 TeMe "Koebauusa 1 BOIHEL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabota ¢ 1 bubnuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U siepHast 1
¢duzuka"

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
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