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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

ConmepxaHue mporpaMMmbl IO (U3MKE HANpaBlIe€HO Ha (OpPMUpPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYEHHs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00YyUYeHHUs], a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHusd (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qusuke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka sABISETCA  CHUCTEMOOOPa3yloIIMM JJIi  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
NpeIoCTaBIsseT HauOoyiee SCHbIe OOpa3lbl TPUMEHEHWsS HAydHOTO MeEToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
WHTEpeca K HayKe Y 00y4Jaronuxcs.

Wzyduenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JAHHBIE M  HCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konnenmuum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHMSI MaTEPHH M (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUI OMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUINUX pAcUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B 8
KJ1lacce — 68 vacoB (2 4aca B Hezento), B 9 kiacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusrka — Hayka O mnpupone. SBimeHus npuponabl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YyYaroT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlle, 4YeM OOJbIlIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pasMmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBumxkeHue, auddys3us. B3aumonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISPHbIM cTpoeHneM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHUs HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpenesieHHEe CKOPOCTH PABHOMEPHOTO ABMIKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (Iedopmariim)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIUUEHUs AaBieHus. [laBinenue rasa.
3aBUCHUMOCTh JaBJIEHHSA raza OT oObEMma, TemmepaTypsl. [lepemaya naBneHus
TBEPABIMU TeJlaMH, >KHJIKOCTAMU W Tazamu. 3akoH [lackans. [lneBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten.Bo3gyxomnnaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTbH JABJICHUS ra3a OT TeEMIEpaTyphl.

[Iepenaya naBiieHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTb BBITAIKHUBAIOIICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcnoBue 1iaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPyKEHHOH B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

KoHncTpynpoBanne apeoMeTpa WJIM KOHCTPYMPOBAHME JIOJKHM U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTEHUMAIBbHAs DHEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsI BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpILIEHUE paboThI. Bunsl TEIIONEepEeaauH:
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIoBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JIaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBbix apurareneit KIIJ temmoBoro nBurartens.
TeroBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUSL.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEUTHUX CHUJL.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEIIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MoJje  3JEKTpUYeckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTPUIEeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHre U peryJiupoBaHUE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHuTOB TMPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTrona. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cHitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPrUs CxKATOW NMpyKUHbI. KuHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHEeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP JABUKEHUH TEJIA M0 IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMKCHHUS
HIapUKa IO HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHUHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaenHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MONepeyYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGOmrogenue koneOGaHuM Tesl MOJ JACUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOAa KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. Di1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pacnpoctpaHenue cBera. 3atmeHus: Comxua u Jlynel. Otpaxenue cBeta.llnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['a3 kak omnTuhueckass cucteMa. bium3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 NMOTJIoNeHre ceeta atToMoM. KBaHThI. JIMHEeWYaThie CIIEKTPBHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-u3nydeHus.CTpoeHue aToOMHOIO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oromsl. PaanoaxTrBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snep. CBA3p Maccel W JHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnoekTpsl pa3IMyHbIX Ta30B.

3. CnekTp BOgOpoO/IA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIHHM YacCTHULBI IO TOPMO3HOMY

nyta (1o ¢potorpadusim).

3. M3mepeHue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3auN
U 000OuIeHHsT  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00eCTeynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCJEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

HAa OCHOBE TIOJNyYEHHBIX 3HAHWU pAcClO3HaBaTh M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHSATh Hay4YHbIE OCHOBBI HambOOJee BaXKHBIX JOCTHKEHHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUH OOIIECTBEHHO3HAYUMbBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUHN
bu3uKy;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHIIENH COCTABIIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30IaCHOTO TIOBEJIECHUA Ha
TPAaHCIIOPTE, HA JIOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OLIMOKY U TaKOT'0 e MpaBa y APYyroro 4YeaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPOdecCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHAAM COLMAJBLHOM U NPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUU NPHU BHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NUYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e —OIIEHKAa CBOMX JCHUCTBUH C YYETOM BIMSHUS HA OKPYKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX TTOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1elicTBUA:



BBISIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAaHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOM (duznueckoi
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3ysibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METOJbl, UHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANBbHYIO (GOpPMY TPEACTaBICHUS
uHpOpMaAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ayd U TOJJEp KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpyNIon);

CaMOCTOSITEJIFHO COCTaBJISATh AITOPUTM pellieHusl (pU3nUecKon 3a1auu Win
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro UMCClIEeIOBaHMs WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIh U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 Kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PaBHOJIECHUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBIKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TeEJIaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOe€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABWKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
NpUPOAE, JACUCTBUE CHUJIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3yUYEHHBIE CBOIMCTBA TeN U (PU3NYECKHUE SIBICHUS, UCIOIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PHUIMEHT TOJE3HOTO [EUCTBUS MEXaHHU3MOB,
KUHETHYeCKas M TMOTEHIMaJIbHAs JHEPTus), MPH OMHCAHUU IPaBUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W €IUHULIBI (PU3MUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW IpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBJICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE yCJIOBHE, MOJICTABIATh (PU3MUECKHE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
NpeanojokeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOoJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JPYroll C HCIOJB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYIUErocsd Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT IIyOHHbI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJlaBaHusl TeJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pEe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUIE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKMBAIONIas  CWJa, JIWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MNPEJIOKEHHOW WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPHU paboTe C J1ab0paTOpHbIM
o0opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, MOABMYKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh MNPUHIMIBI  JEHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOAIIAITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYCCKUX 3HAHWK B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKpPY KaloLEeH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTéM CpPaBHEGHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYUBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MY BBITIOJTHEHUN YUCOHBIX 3a/JaHU HAYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOoro  coiepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetn MHTepHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM Y4eOHBIX MCCIEAOBAHUN, MPH H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEUTh 3a BBINOJHEHUEM IUIAHA JEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K xoHIy o0yueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACBINIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CXKaTHe, Tervlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKIIHS)
M0 OINHCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX  SIBIICHUUA B
OKpYXalollleM MHpEe, B TOM UHclIe (HU3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAJUIBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs], CHETa, AJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM TNEPEBOIUTHIPAKTUUYECKYIO 3a/1auy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMHMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCIIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYAEJIbHAs TEIUIoTa



IUTaBIICHUS, YJENbHAs TEIjoTa MapooOpa3oBaHusi, yJeNbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHME  BellecTBa, paboTa U MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma AJis yyacTKa LT, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB C OMnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3allUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,
HeoOXOouMble Al €€ pelleHus, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HauUeHUE (PU3NYECKOM BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh TOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATYphl KUJAKOCTH U
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJSl Ha MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ NPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUs Ha IMPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEIOBATEIbBHOTO U IApaUIEIbHOTO  COEAVNHEHHH
IPOBOJHUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEysl MPEAJOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbI 3JIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNA B TMOBCEIHEBHOM
JKU3HU I obecrieueHrs 6€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CPEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro coAepikKaHMs, CIPaBOYHbIE MaTEepUalbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXIATh BHICTYIUUICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB U UCCIENOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 3@ BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTD TPYIIIBI, BEICTPAWBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmalus
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, WH(Pa3ByK M yIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CHIEKTPBI UCITYCKAHMSI W TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XalieM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
paAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX ~ MUHEPAJIOB, JCHCTBUE  PAJAMOAKTHBHBIX  H3IIyYECHH
HAOpPTraHU3M YEJIOBEKa), IPH 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUM;

OTKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
(bu3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEPrus, INOJHAs MEXaHW4YecKas »SHeprus,
NEepUOJ U 4acToTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYeHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMUHY C APYTHMHU BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, MNPUHLHUI OTHOCHTeNnbHOCTH [anues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEIl
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BHIPAKECHHE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpaIoIIMecss Ha CHUcTeMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOMIME WM M30BITOUYHBIE JTaHHBIE, BHIOWPATh
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3yueHHe BTOporo 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30bITOUHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJA ONbITA U €ro  pe3yJbTarhl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUEe Uu3MepseMOold BelIHYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOANUTh HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHWI MaTeMaTHYeCKOTO MAsSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaKEHUs CBETa OT yIJia MAaJeHUS W yIJIa MPEJOMJICHHSI OT yriia
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

IPOBOJUTH KOCBEHHbIC HU3MEPEHHS (U3MYECKUX BEIMYUH (CpEaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasTHHKOB,
ONTUYECKas CWJIa COOMpAroNIe JIMH3bL, PAJANOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICIyS MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJII0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJAHETapHas MOJeJb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M cOOMparoLIei JIMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUM B TTOBCETHEBHOMN
KU3HH NI oOecrieueHnsi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
JauTepaTypy (pu3MUEecKoro - coAep)KaHHs, CIPaBOYHbIE MaTEpHAIIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uHOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COJepKaHUs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE IIpe3eHTalel ¢ Yy4éToM 0COOEHHOCTEH ayJIuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1.0Pu3uka u e€ poib B NO3HAHMHU OKPY:KaK0IIero Mupa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYUHBIN METO TO3HAHUS 2 1 bubmmorexa [JOK
’ i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHUS O CTPOCHUH BeIECTBA
bu6mmoreka [IOK
2.1 C 1
TpoeHHe BemecTEa https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ 1 bu6mmoreka [IOK
) BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3pnen 3./IBukenue u B3aumoeiicTeue e
bu6mmoreka [IOK
3.1 Mexanuueckoe JKEHUE 3
RAHHHECKOE ABIBEEHH https:/m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4./laBjienne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQRHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.TenoBrble siB1eHUsI
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2.9yeKkTpryecKkne 1 MATHUTHBIC SIBJICHHSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexann4yeckue KoJjed0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3.2/1eKTpOMarHuTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBbIE sIBJIEHMSI
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5.KBaHTOBBI€ IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6.I1oBTOpUTE/ILHO-000011aI0IIM I MOTYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HaykKa O PUpOE.
SBneHus npupoibl

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

Jlara

IIpakTHyeckue
U3ydyeHus

padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUSI

dusznyeckre BEIUUYHMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U aTUUKa
TEeMIEpaTyphl"”

nabopaTopHas paborta 1

MeToapl HAy4YHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJENEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD MOJIETA IMapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIrie, YeM OoJIbIlie BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTpOCHHE BelleCTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

NabopaTtopHas paborta 2

bubmuoreka [JOK




https://m.edsoo.ru/ff0a013e

9 JBr>xeHune 4acTHIl BEIISCTBA
10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 Boabl. O000IIEHNE 110 pa3aeTy bubnnoreka [HOK
«IIepBoHavyanbHbIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE U HEPaBHOMEpPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bubmuorexa [JOK
13 CropocTs. Emummuet copocTh https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyt u BpeMeHM IBU>KEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — mepa bu6mmoreka [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa Teja 1o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabora «Ornpezaenenne
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3anau no teme "I1noTHOCTH bubnmoreka [JOK
BemrecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3aumoieicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlabopaTtopHas pabota «3yyeHue
20 3aBUCHUMOCTH PaCTSKEHUS

(nedopmanun) Npyx UHBI OT




HpHJ’IO)KCHHOfI CHJIBD»

21 SIsnenne tarorenus. Cuuaa TIKECTH
CBs3b MEXKY CUIION TSKECTH U

22 maccoi Tena. Bec tema. Pemenne bubmorexa LOK

o ' | https://m.edsoo.ru/ff0al778
3amay 1o teme "Cua TSKeCTH

7 Cwuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnunoreka [HOK
duznveckre XapakKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka IHOK

24 N3amepenue cun. Jlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubnuoreka IIOK

25 Bec tena. HeBecoMocTh 1

https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HaIpaBJICHHBIX
. v . P bubmuoreka [JOK

26 10 OJHOM MPSIMOH.

. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT

7 Pemenne 3amau mo teme
"PaBHonelicTByrOMmas cui”

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnoreka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢
JlaGopatopnas pabora «3yuenue
3aBUCUMOCTH CHUJIbI TPEHUS

29 CKOJIBKEHUSI OT CHJIBI TIAaBJICHUS U bubnnorexa LIOK

a https://m.edsoo.ru/ffO0alcc8
XapaKTepa COMPUKACAFOIITIUXCS
ITOBEPXHOCTEW»

30 Perenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOIIEH CUIIBI
Pemenne 3amau mo remam: «Bec

bu6mmoreka [IOK
31 tenay, «I'padpuyeckoe n3odbpaxenue

cuny, «Cunby, «PaBHOIEHCTBYIOIIAS

https://m.edsoo.ru/ff0alde0




CHII»

Konrponbnas pabora no remam:
«MexaHndeckoe ABMKEeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKeHUE CUIT»,
«Cuen»

13 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 aBJICHMS Ta3a 0T 00bEMA bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHusT TBEPILIMHA

35 TGJII;MI/I JKHUIKOCTSIMHU U l:a?.aMI/I bubmorexa LIOK

» UL ’ https://m.edsoo.ru/ff0a25b0
3axon [lackans

36 JlaBneHne B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienve B bu6mmoreka [IOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 CooOmiaroniuecs CoCcyanl

HHATom YA https://m.edso0.ru/ff0a2970

39 I'mpgpaBnmdeckuii mpecc bubmorexa HOK

o P https:/m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC

41 ATmochepa 3eMiIM U IPUYKHBL € bubmuorexa [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a

4 Bec Boznyxa. AtmocdepHoe bubnnorexka [HOK

JaBJIeHUE

https://m.edsoo.ru/ff0a2b5a




N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoua. AtmocdepHoe bubmumoreka [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme "
ATmocdepHoe naBneHue"
JleficTBHE KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «OnpeneneHue
43 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnast paboTta 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubnuotexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»
bu6mmorexa [IOK
>0 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa uin
KOHCTPYMPOBAHHUE JIOJIKU U
onpeJereHue e€ rpy30mno bEMHOCTH"
50 Pemenne 3agau mo temaMm: «IlnaBanue bubmuorexa [JOK

cynoB. BoznyxormnaBanue,

https://m.edsoo.ru/ff0a3654




«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
U Ta30B)

KonTponbnas pabora no teme

53 «/laBieHue TBEPABIX TEN, )KUAKOCTEH

Y Ta30B»
bubmuoreka [JOK

>4 Mexanieckas pagora https://m_edsoo.ru/ff0a3f82

bu6mmoreka [IOK

33 MommocTs. ExpuHuibt MomHocTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOM MpH 1
noabéMe o Jjiectauie"”

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cuit Ha peluare
Prryaru B TexHuke, ObITY U IPUPOJIE.

53 JlaboparopHnast pabota 05 bubnmnorexa [JOK
«MccnenoBanue yciioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agad nmo reme «Y clioBus bubmuorexa [JOK
paBHOBECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koadduument noneznoro aencTBust
MexanusMa. JlabopatopHas pabota

60 . 0.5
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, bu6mmorexa [IOK
MomHocTs, KITI" https://m.edsoo.ru/ff0a4c48

& Mexannyeckas SHEprusl. bubnmoreka [JOK

Kunernueckas u noTCHIOaJIbHaA

https://m.edsoo.ru/ff0a4252




63

SHEprus

3aKOH COXpaHEHHUS MEXaHUYECKON
SHEPIUn

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

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIbHOE OIPE/IECIICHHE
W3MEHEHHS KMHETHYECKOM U
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaTBIBAaHWUM TeJjla 10 HAKIIOHHOH
IUIOCKOCTH"

65

66

67

KonTponbhas padota no teme
«PaboTta 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o teme "MexaHndeckoe ABIKeHUE"
PesepBHblit ypok. Pabora ¢ Tekcramu
no teme "JlaBneHue TBEPABIX TeE,
JKUJIKOCTEH U ra3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adeec6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMme "PaboTta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12




8 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHHU U NX OITBITHBIC 1 bubnmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEIIIECTBA HA OCHOBE ITOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannunueckue u amop¢Hble Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermroBoe pacmMpeHne U CKaThe 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tena
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1;en VnenvHas bubmmorexa [IOK

P ghda https://m.edsoo.ru/ff0a71d2
TETUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenrHas Temiora bu6mmoreka [IOK




22

23

napooOpa3oBaHus U KOHICHCAIMH.
3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"

Pemenue 3agau Ha onpeneneHne
BJIAYKHOCTH BO3/yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuune paboOThI TEMIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurarens.
TenoBbIe IBUTATEIIN U 3aI[UTa
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPTUH B TEIIOBBIX Mpoleccax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

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

28

KonTponbnas pabora no teme
"TeroBEle saBieHnuA. I3MeHeHne
arperatHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIUEH U IPU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HamnpsikeHHOCTB 3JIEKTPUYECKOTrO bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHukmn bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 AIEKTPUYECKOTO OISl HA TPOBOJAHUKH 1
U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaJIaxX, bubmuorexa [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4JacTu
Cuna Toka. JlaboparopHnas pabota

41 "N3mepeHue u peryJIupoBaHHe CUIbI 0.5 bubnmorexa LHOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBHUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYILETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ffOaadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JUIst pa3jInyHoro bubmmnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO buGnnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX bubnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSIHHBIH
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KeII){HHe TeIa I/IpI/IX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. IlocToSIHHBIH
BJIEKTPUYECKUN TOK"
56 ITocTosIHHEBIE MATHUTEI, UX
B3aHlMOJICIICTBHE
VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
57 N |
MOJIEU MMOCTOSIHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaueHHue JUIS KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MAarHUTHOTO
TIOJIsI Ha MPOBOAHHUK C TOKOM"

DNeKTpoABUraTeib MOCTOSIHHOTO
Toka. Mcnone3oBanue
ANIEKTPOABUTATENICH B TEXHUYECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
Jlaboparopuas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI nekTpoaBuraTesns”

OnsiTel Dapanes. 3akoH
JIEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnexTporeneparop. CriocoOsl
MOJIYYEHUS IIEKTPUUECKON IHEPTUU.
DNEeKTpOCTaHIIMU Ha
BO300HOBISIEMBIX HCTOYHHUKAX
SHEpPruu

[ToaroroBka Kk KOHTPOJIBHOU paboTe

110 TeMe "DIJIEKTPUUECKHE U
MarHuTHBbIE SIBJICHUS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

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

65

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK




o teme "TemnoBele gBiaeHus"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0accS5e

67 | o reme Thocroamm ! s dsoo s
AIEKTPUIECKUI TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu |
1o Teme "MarHuTHbIC siIBICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 1455

[NPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| Mexanndeckoe JBHKEHUE. |
MarepuanbHas TOUKa.

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHAS 1
CKOPOCTb

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 paBHOYCKOpEHHOTo ABKeHus. ['padpuk 1
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomHoe nagenne tei. OIbITH !
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO | bubnmoreka [JOK

oKkpyxHOCTH. [lepnos u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInaeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBrb1it 3ak0oH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bubmuoreka [{OK
15 Crna ynpyroctu. 3akon I'yxa https://m.edsof)_.lru/fanecaZ
16 Pemenue 3ampau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas pabdora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crra Tperis https://m.edsoc]fru/fanf738
19 Pemenne 3amay mo reme «Cuita but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(purmenTa TpeHUs CKOTBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau o reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK

TATOTEHUSA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majieHust

VYpoxk-koHpepenuus "JIBrmxeHue e

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"

Pemenue 3anau no reme "Cuiia

24 Kec 3aKOH BCE oro bubmorexa HOK
TSOKECTH U H BCEMUPHOT!

. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [IOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKH.

26 AbcomoTHO TBEPIOE Teno. PaBHOBecHe bubnnorexa [JOK
TBEPAOIO TeJIa € 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalieHus

27 MowmeHT cuinsl. LienTp Tsokectu

)3 Pemenue 3agau mo teme "MOMEHT bubnunorexa LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 1\? "M XaHI/I‘leCK(I))e BI/I)KCEI/IC bubmmorexa [TOK
T .

eMe © . A https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbHas pabota mo teme
30 "™ . n4 Kp BIKEHHE Brbmorexa IJOK
XaH .
© ?C o https://m.edsoo.ru/ff0bO6ec
B3aumopeiictBue Ten"
Nwmmynse Tena. UMmynbe cuitbl. 3akoH
31 co Z e }c’a v oeu bubmorexa [IOK
XpaHEHUsI UMITyJIbca. YTI
P yibea. SHpyr hitps://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJeiiCTBHE

1 Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanundeckas paboTa U MOIITHOCTb buGnuorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTHA U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBMKCHUU TeJIa 10
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEprUH U pabOTHI.
[ToTrenumanpHas SHEPIrUst
18 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUHU B
39 MEXaHUKe
40 Jlaboparopnas padota «13yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHE U €TO bu6nmorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxatromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil ¥ py>KUHHBIA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHui OT KECTKOCTU bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI Tpy3an
45 IIpeBparienue 3Hepruu npu

MEXaHUUYECKUX KOJeOaHUIX




46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEproIa KojeOaHui
MPYKUHHOTO MasiTHUKa

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIeOaHM
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MTOTNIEPEYHBIE BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2 1fe

49

VYpoxk-koupepenuus "MexaHnuecKkue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI1 pE30HaHC

53

54

55

VYpok-koHpepeHus "YnpTpa3Byk u
nH(}pa3ByK B IpUPOJIE€ U TEXHUKE"
[TonroToBka K KOHTPOJIBHOU paboOTe MO
TeMe "3aKOHBI COXPAHCHHS.
Mexanndeckue KojaeOaHusi ¥ BOJIHBI"

KonrtponbHas padora no reme "3akoHbI
coxpaHeHusa. MexaHnyeckue
KosieOaHUs U BOJHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b25f0




BHGKTpOMaFHI/ITHoe I10JIC.

bu6nmmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-konpepenuus "Llkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnmnoreka HOK
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
P . i bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIEI0 MOOUITEHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTHI M JUIMHBI SJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
61 Cko OI()DTL cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa HOK
pactpoctp ' https://m.edsoo.ru/ffOb3658
Connua n Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaja.
63 Pemrenue 3agad Ha npuMeHEHHE 3aKOHA bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
OTpaXEHUS CBETA
64 IIpenomiienue cBeta. 3aKoH bubmuorexa [JOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ’ILBOBZII;II)/IG I'IOJ'IHOI?O BHYTPEHHETO Bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3cSc
OTpPaXE€HUS B ONTUYECKUX CBETOBOAAX
66 JlabopaTtopHas pabora "HccnenoBanue




3aBUCHMOCTH yTJIa PETOMIICHUS
CBETOBOTO JIy4a OT yIjla MaJleHus Ha
rpanune "Bo3ayx-crexno""

Ypok-koupepenius "Mcronp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBS3b"
bubmmoreka [JOK
68 JIunzel. OnTuyeckas cuiia JUH3bI nosmorexa [
https://m.edsoo.ru/ff0b3f2c
. bu6 K
69 [TocTpoenue n3o0paxeHUH B TMH3AX uommoreka T10
https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
PaTopHat p P . bubnuoreka [IOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI

71 Ypok-koHpepenmus "OnTudeckue bubmuoreka [JOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa HOK

- 9P https://m.edsoo.ru/ff0b4684

7 Ypok-koudepenuus "JlehexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6emoro ceera B CIIEKTp.

74 OneiTel Herorona. Croxkenue bubmuorexa [{OK
CIIEKTpaJIbHBIX 1IBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbIT O
Pa3oKeHUIo OEsIoro CBeTa B CIEKTP U

bubnunorexa LIOK
75 BOCITPHUSTHIO IIBETA MPEIMETOB TIPH UX

HaOJIOICHNY Yepe3 [BETOBHIC
¢bunbTph"

https://m.edsoo.ru/ff0cOe2a




Ypoxk-npaktukym "BosiHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmnsiTel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 aromoM. KBanTtel. JIuneituaTeie bubmmorexa [IOK
' ) https://m.edsoo.ru/ff0c144c
CIICKTPBI
20 Ypok-nipaktukym "Habmtonenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaguoakTuBHOCTH U €€ BUIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro sipa. Hykinonnas bubmuoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
M3oTomsr https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bu6nmorexa LIOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx monmypacnana
Vpok-kordepenuus "PagroakTUBHEIC
86 1/13131 eHI/If({b BF:'I HpOoJie, MEIUIIMHE bubmorexa [IOK
yi | PHPOJIC, MCIHLIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SInepHble peakuyu. 3aKOHBI
87 COX paHeHIESI 3apsI0BOTO 1 MACCOBOTO bubmorexa [IOK
p P https://m.edsoo.ru/ffO0c1c58
YHCEN
28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubmuoreka [IOK

MAacCChI 1 SGHCPIruu

https://m.edsoo.ru/ffOcl1d7a




89

90

Pemenue 3agad no reme "AnepHeie
peakuun"

Peakiuu cuHTe3a U neneHUS AIEp.
Hctounuku sHeprun CosiHIa U 3BE31T

bubnunorexa LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenmus "SAnepuas
sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIC BOJTHBI.
KBanToBbie siBaeHus"

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

93

94

95

96

KonTponbhas padota no teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBL.
KBanToBsic siBieHns"

IToBTOpenue, o0o0IIEHNE.
JlabopaTopubie paboThI 1O KypCy
"B3aumonetictBue Ten"

IToBTrOopenue, o6o0mmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

[ToBTOpenue, o6o0menue. Pemenue

pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 M0
teme "KIIJ] TermioBsIix qBUrarenci"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJI anekTpoycTanoBok"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHmE, 0600IIEHNE.

bu6nmmoreka [IOK
1 1
8 ?’Ia60paT0p HbIC PAOOTI 110 KYpCY https://m.edsoo.ru/ff0c2c52
'CBeToBbIE ABIEHUA"
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHas gusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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