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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepaibHON padouelt mMporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka sABISIETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpPEeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
WHTEpeca K HayKe y 00yJaronmxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNbCTBA JUIS TOTYYE€HHS BHIBOJIOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpazoBaTenbHBIX oOpraHuzanusx Poccuiickoit  deaepanuu, peaau3yOMMUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3HMKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIel PU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSX (U3HMKH, aHAIU3 H
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gyaca B HeJeli0).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NUecKue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusnyeckue MpuUOOPHI U MPOLEaypa MPSAMBIX U3MEPEHUM aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpHOopa.
2. HM3mepeHnue pacCTOSHUMN.
3. Usmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue TeMmmeparypsl HNpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JlaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmbIThI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddysus. B3aumomelicTBue YacTuil
BEIIECTBA: MTPUTSLKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MUX aTOMHO-MOJIEKYJISIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO TBUKECHHSL.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIJIOBOIO PACHIMPEHHMS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUS.
SBnenne uHEpUUHU. 3aKOH HMHEPLUHU. B3aumopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.
Cumita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Ten. Cuia ynpyroctd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B IpUpOe U TEXHUKE.
Jemoncmpayuu.
1. HaGnromeHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (IIapHKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKEHHS Opycka WM IapuKa o
HaKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[lpocThle MexaHW3MBI: pbryar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecusl pbryara. [IpyMeHeHWe mpaBWjia paBHOBECHs pblUara K OJIOKY.



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

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUH.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHHU.

Mogenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpILIEHUE paboThI. Bunst TEIIONEpEaauH:
TEIUIONPOBOIHOCTb, KOHBEKIIS, U3IyYEHHE.

KomnuectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEILIECTBA. 1eILIO0OOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHHS OT aTMOC(hEepHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO NIPUTSKECHHUS.
OnBITHI 10 BHIPAINIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MEHE C HAarpeThIM METAUTMUYECKUM LIMJIMHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHOM TEIUIOTHI TJIaBICHUS JIb/IA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictehe
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3aexkTpudeckoro mnosst. IlpunHimn
CYIEPIO3ULIMU MEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKkTpudecKre enu U NOTPEOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. Cnoco0bl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUECKHUX 3aPSI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/I€JIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tel HWHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWJIbBl TOKa MPU MapaJUIETbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AICKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  HUX
OoOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3IEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIHME 3aBUCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUs. PaBHOMEpHOE MPAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOpamnieHus.
JIunelHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEpHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbXKEHHUS, ChUla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHoBecue maTepuanibHOM TOUkKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBsA3b 2HEpruu U padoThl. [loTeHManbHasE YHEPTUS TeJa, MOHITOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMpyKUHbL. KnuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW HHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHM4eCKOro JBMKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHncTpynpoBanue TpakTta Ui pa3roHa W JajbHEMIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrne yCKOpEHHUs Tella MPH PaBHOYCKOPEHHOM JABW)KCHHUU IIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIW MPH PABHOYCKOPEHHOM IBMKCHHH Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIME IPOMEXKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CUJIBI TPEHHSI CKOJIBKEHHS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBXKEHUU Teja
10 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IONEpEeYHble  BOJHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3BykKa U BbicOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue kosebOaHUil Ten NMOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWM MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHUl MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

I L T

Paznen 10. D1eKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHele  BOJHBL.  CBoiiCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxenune csera. [lmockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepuon monypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHnue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aIlu1
U 0000mIeHWS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPHU U3YUYEHUU BCETro Kypca (PU3UKH, a Takxke JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIINX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

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

HAa OCHOBE TIOJNyYEHHBIX 3HAHWU pAacCO3HABaTh M HAYYHO OOBICHATH
(duznyeckue BJICHUS B OKPYKAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JIOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cpopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBIICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOUIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O€30MacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBuJl OE30MacHOro MOBEAEHUS Ha
TPaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYy/IOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(pOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejioBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM U NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aWMOJECUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTrux,

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPEOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM UKClIe (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPO/IBLI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS THporpamMmbl M0 (U3MKE Ha yPOBHE OCHOBHOIO
o01mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaIbHbIC YUCOHBIC ICHCTBU.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUHSI B pacCMaTpUBAEMbIX (PaKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJITUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3HYecKou
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEUIEHMs, BbIOOp Haubosee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIICJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U
orOope WHGPOPMAIMKM WJIA JaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
nHpopMaMu W HWUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B X0J€ OOCYXJAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIEHNUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

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

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh JECUCTBUS
no €€ JOCTIKEHHUIO: paclpedessiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI NPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aHUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NUeCcKUx 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX TMOAXOJAX MPUHATUA  PEIICHHM
(MHIMBUAYaTbHOE, TPHUHSITHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
Tpynmoim);

CaMOCTOSITENILHO COCTaBJISATh AJITOPUTM pelieHus] (PU3NUEcKOl 3aJauu WiIn
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh MpejiaraeMble BAPUAHThI PEHICHUH;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHIXKEHHsS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3NyecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa LEIH U YCIOBUSIM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUIX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO IPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, COUHHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAS
cuna, aedopmanusa  (ymopyras, — IUIACTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBIO
BpalleHus, Nepenaya AaBiICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMHU U
razamM, arMoc(epHOe JaBJieHHWE, IUIABaHUE Tel, MPEBpalICHUs
MEXaHUYECKOM SHEPIrUH) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HMUECKOE SBICHHUE;
pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (PU3UUYECKUE SIBICHUS B MPUPOJE:
OpPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHW3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a]1a4y B yUEOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEHSS CKOPOCTh, CHJIAa YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHWJbl, KO3()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPIus), MpH OMHMCAHUU TPABUIBHO
TPAKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAaYeHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIHUNH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIAITh MPUYUHHO--CIICACTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemar pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBsI3BIBaIONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCIJIOBUSI 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hPU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEHIUTh TMpPH TOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI MO HAOMIONCHUIO (PU3MYECKHX SIBICHUNA WM
bu3nuecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMUCHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUSI, BPEMEHHU, MAacCChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM TNPSIMBIX HM3MEPEHUH (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tejda OT BPEMEHHM JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTA OT YIJIMHECHHS TMPY>KUHBI, BHITAIKUBAIOIICH CHUIBI OT 00BhEMaA
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJI0, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4acCTBOBATh B



IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUs, coOUpaThb YCTAaHOBKY W
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
NPEUIOKEHHBIX TAaOMUI U TpapuKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBbIE H3MEpEeHMs] (DU3MUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIoUas  Ha
NOTPYKEHHOE B JKUAKOCTH TeNo, Ko3(duumeHT mone3Horo aencTBus
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHUl cOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOMIMECS COCYAbl, OapoMerp,
phIYar, HOJBMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, yCTPOWCTBO  BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MUECKNX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 oOecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIOCHUSA
HOPM KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIlEel cpefie;

OCYUIECTBJISTh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HaHUA © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYECKOro  COAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHET, BIaJeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaNUU (HU3NYECKOTO CONEp>KaHUs, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI paclpenesiaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aHMOJICICTBUE, YUUTHIBAsI MHCHHUE OKPYKAIOIIMX.

K koHiy oOyuenus B 8 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U
amop(HbIe TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIyYEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TIOJISI Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKIIHS)
M0 OINHMCAHWI0 MX XapPaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUECKUX SBICHUN B
OKpYXaIolleM MHpEe, B TOM dUHCIe (U3NYECKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHHUS B TPUPOJIE,
KpUCTaUIbI B mpupone, wuinydeHue CoJiHIIAa, 3aMep3aHUe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, HUCIIOIL3YS
bu3ndecKue BeTUIHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJUIECTBO
TEIJIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, YJAENIbHAas TeruioTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSDIKEHUE, COIPOTHBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'papUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KUHETHYECKOU TEOPUU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3UIMH IMOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKHE TPOLECCHl UM CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BbBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEOOXOJUMbIe i1 €€ pelleHus, MPOBOAUTH pPAacu€Thl U CPABHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3ys ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
POBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTH MOpsIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISPHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYEHUH OT IBETa H3JIydYarolie (Morionaroiiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alMs Tel M B3aUMOJEHUCTBHE
IEKTPUYECKUX  3apsOB, B3aUMOJCHUCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3allMsl MarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MarHMTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPSIEMBbIE NPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCBIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUYUHBI OT
JIpyrol ¢  UCHOJb30BAaHUEM NPSMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJH TONEPEYHOIO
CEYEHMS U YEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BUAE TaOmul U rpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh TMPHUHIMMBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOW HHEPTuH, 3JIEKTPOOCBETUTEIbHbIE
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUIATEND IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUIATEIb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI 3JIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEPbl  (HAXOAWTh  WHGPOPMALUIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecniedeHrs 6€30MacHOCTH MpY OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3alaHUi HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATH PE3YIbTAaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy o0yuenus B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TMOHSATHUSA: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mniacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,
CIEKTPHI UCITYCKAHMSI M TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiZIEPHAsi SHEPIeTHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KECHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIIEKTpa
U3JyYEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpy’XalleM Mupe (B TOM uucie (U3NYECKUE SIBICHHUS B HPHUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pazvoakTUBHBIM (POH, KOCMHUYECKHE JTy4yH, PaJMOAaKTHBHOE H3IIy4YECHUE
NPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHbIE CBOMICTBa (NPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Telld, HUMIYJIbC TeNa, HMIIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOoJiHAasg MeEXaHW4YecKass >SHeprus,
NEPUOJ U YacTOTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJTUYHH,
0003HaYeHUs U €AUHMIbl (U3UUECKUX BEIWYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHWE u3 2-3
JOTHYECKHX I1IaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (OmMparoluecs Ha CcuUcteMy u3 23
YpaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMSI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYeHUA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B CoOMparomien
JvH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyIupoBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepseMOol BeIUYUHbI ((DOKYCHOE pacCTOSHUE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3HUECKUX BEIUYUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaTbl MOJYYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHus, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYeCcKass Cuja COOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOUpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYEHHBIE PE3YIbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYEHHBIX MpHOOPOB WU
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX OmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHuckorn, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl JIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpAaroIel JINH3E;
OPUBOIUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYKAIOLLEH CPEIE;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aMpOC, HAXOAHUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYICHHOW WH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil Hay4IHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(OpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHMUs,
MyOJUIHO TPEICTABIIATh PE3YyIbTaThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU OTOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszjiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayauTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYYHBINA METOJT TO3HAHUS 2 1
i g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BelecTBa 1
p H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHnuecKoe IBIKCHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU 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 ) bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 2
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4
>3 CXaHIHeckas SHeprit 0 https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 2.5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tea 6 bubnnoreka [JOK
’ Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
. i i 2 1 .
22 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 0 55 hitps:/m.cdsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2. M 0 1
3 AHHTHPIC ABICHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 5 1 1
DEKTPOMATHHTHs HH Y KIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 10




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 11 ) bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumMonelicTBue Ten 21 1 2 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 42
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 2.5
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 7 1 0
K https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 14
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 5 0 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 7 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2 1
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 1
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 16
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 0 hitps-//m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa > 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 7 0
JICPHBIC peakitni https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 16
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 0
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11.5




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
| ®dusrka — HayKa O PUPOJE. |
SIBneHus npupobl
2 Du3nYeCKUe ABICHUS 1
3 du3nuecKue BEIUYUHBI U UX |
U3MEpPEHNE
Ypok-uccnenosanue "Onpeaenenue
4 LICHBI ACICHUS IIKAIbI 1 1
HU3MEPHUTEIILHOTO Ipudopa’
MeToapl HAy9HOTO TTO3HAHMS.
5 Onucanune GpU3NIECKUX SBICHUI C 1 bubmmorexa LHOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBIO MOJIeTIeH
6 Vpok-uccnenosanue "M3mepenne | |
00BEMa )KUJIKOCTH U TBEPIOTO Tena"
Crtpoenue BemecTBa. OMNBITHI,
7 JIOKa3bIBAOLIUE JUCKPETHOE 1 bubmmorexa [OK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JIBM>KE€HHE YaCTHII BEIllECTBa 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «OnpeneneHue 1 1
pa3MepoB MajbIX TEI»
10 ArperaTHbpie COCTOSIHHSI BEIIECTBA 1




OCOOEHHOCTH arperaTHbIX
cocTosiHUM BoAbL. O000IIEHHE 1O

bu6mmoreka [IOK

i pazneny «llepBoHavaiibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUHU BEILIECTBA
MexaHudeckoe JBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE
bu6mmoreka [IOK
13 CiopocTs. Emimitpt ckopocTn https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuus. Macca — Mmepa bubmuorexa [JOK
WHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
16 IImoTHOCTH BemecTBa. Pacyer maccol bubnuorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnast pabota
17 «OrnpezneneHue MIOTHOCTH TBEPIOTO
Tema»
18 Pemenue 3agau no teme "IL1oTHOCTH bubmuorexa [JOK
Berecrsa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKa
19 B3auMojiecTBus Ten. Cuia
ynpyrocty. 3akoH ['yka
JlaGopaTtopnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(medopmanivn) IpyKUHBI OT
MPUJIOKEHHON CUIIBI»
21 SBnenne Tarorenns. Cuia TSHKECTH




CBA3b MEXKY CHUJION TSKECTH U

bu6mmoreka [IOK

22 Maccoli tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsKecTH
Cuna TsKeCTU Ha IPYTUX IUIaHEeTax.
23 dusnyeckue xapakKTEPUCTUKHU Bubmorexa ITOK
paKIep https://m.edsoo.ru/ff0al 502
IUIaHET
bubmuoreka [JOK
24 HUsmepenue cui. JlunaMmoMeT
p A P https://m.edsoo.ru/ff0al8cc
bubaunorexa [LIOK
25 Bec tena. HeBecomocTts 1
https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJICHHBIX
. X . P bubmuoreka [JOK

26 110 OJTHOM MPSIMOM.

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

7 Permrenue 3agad mo reme
"PaBHonelicTByromas cui'"

73 Cwuia Tpenus u e€ Buabl. TpeHue B bubnmnorexa [JOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢
JlaGopatopHas pabora «3yueHue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBYKEHUS OT CYJIBI IABJICHUS U Bubmorexa ITOK

A https://m.edsoo.ru/ffO0alcc8
XapaxkTepa COMPUKACAOIINXCSI
MTOBEPXHOCTEN»

30 Pewienue 3a1au Ha onpeneneHue
PaBHOJICMCTBYIOILIEH CUIIBI
Pemenue 3agaud mo remam: «Bec

31 Tenay, «I'papuueckoe n3odbpaxxeHue bubnnorexka [HOK

cuny», «CHibDy,
«PaBHOIEUCTBYIOIIAS CUID»

https://m.edsoo.ru/ff0alde0




KonTponbhas paboTa no remam:

32 «MexaHn4eCcKoe JBUKCHUEC,
«Macca, IIIOTHOCTEY, «CHIbI»
13 Hasnenune. CriocoObl yMEHBIICHUS U bubmuoreka [JOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTD
34 aBJIEHMS ra3a OT 00bEMa bubmmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 TGJII.)’:lMI/I JKUJIKOCTSIMH U Ir)ae,aMI/I bubnnorexa LIOK
> KA ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
JlaBlIeHHE B )KHUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubnnorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
17 Pemrenue 3anau o teme «JlaBienue bu6mmoreka [IOK
B )KMIKOCTH U rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Co00
CODLATOIIHAEER COCY R https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBoi
SKUJKOCTHBIM HAcoC
41 ATtMocdepa 3emMiu ¥ IPUUYMHBI €€ bubnnorexka [JOK
CYILLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 W3mepenune armocdepHoOro bubmmoreka [JOK

nasnenust. OnsiT Toppuueniu

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTbH aTMOC(HEPHOTO

44 ABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [TOK
A A YP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocdepHoe bubnmoreka [JOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATtmochepHoe naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
47 MOTPYKEHHOE B HUX TEJO bubmmorexa [TOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
43 «OmnpeneneHne BhITAIKUBAIOIICH bubnnoreka [JOK
CHUJIbI, ICCTBYIOIIEH Ha TETIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUKOCTHY
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHUMOCTH Beca
49 Tena B BOJIE OT 00BEMa bubnmnorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
TeIa»
bu6mmoreka [JOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
Pemenue 3agau no remam:
51 «IInaBanue cynos. bubnuoreka [IOK
BosayxomnaBanue», «JlaBieHue https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B)»
KonTpomnpHas pabota mo Teme
52 «/laBrieHne TBEPIBIX TN, )KUJIKOCTEU

" ra3oB»




53

Mexannueckas pabota

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

54

JlaboparopHnas pabota
"Onpeneneane pabOTHI CUIIBI TPEHUS
IPY PaBHOMEPHOM JIBIDKCHUU TeJla
110 TOPU30HTAJIBHOM MOBEpXHOCTH"

55

Mormsocts. EquHuIisl MOIIHOCTH

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

56

57

58

Pemenue 3agau no reme
"Mexanudeckas pabora, MOIIHOCTB"

[Ipocthie MexaHu3Mbl. Phiyar.
PaBHOBecue cui Ha peryare

Pervaru B TexHuKe, OBITY U TIPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue ycioBHii
paBHOBECHSI phIUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

JlaGopaTtopHnast pabota
"UccnenoBanue ycnoBuit
paBHOBecHs ppluara”

60

61

Pemenue 3agad mo teme «Y CIOBUS
PaBHOBECHSI phIUara
Koaddurment monesnoro neiicTBus
MeXaHHU3Ma.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

62

JlabopaTtopHas pabota "M3mepenne
KIIJI saknoHHOM MIOCKOCTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SJHeprusl.
Kunetndeckas u noTeHIMaIbHAS
SHEPIus

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




64

65

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPruu
Pemenue 3amay 1mo remam

"Mexanudeckas pabora u
MOIIHOCTb. DHeprus"

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

66

KonTtponpHast pabora o Teme
«Mexanundeckas paboTa u
MOIIIHOCTh. DHEPIUsD)

67

68

PesepBHeIil ypok. Pabora ¢ TekcTamu
o TeMe "Mexannueckoe aBuxeHue"

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "JlaBneHue TBEPABIX TEIl,
SKUIKOCTEN U ra3oB"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11

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

bubmuorexa [JOK
https://m.edsoo.ru/ffO0a4ffe




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEILECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHble Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnuoteka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxxaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael renionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

HpaKTI/I‘ICCKOC HCIIOJIb30BaHHUEC

bu6mmoreka [IOK

i TCTUIOBRIX CBOHCTS BEIECTE 1 https://m.edsoo.ru/ff0a65c0
MaTepUaIoB B TEXHUKE U OBITY

12 KonuuectBo TemnoTsl. Y aenbHast bubnmoreka [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OajaHca. bubmumoreka [IOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEII000MeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U ropsiueit BOAbI"
Pacuer konuyecTBa TEMIOTHI,

15 HEO0OXOAMMOT0 /IJIsi HarpeBaHMs Tesa
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yEJIbHOU TEMJI0EMKOCTH BeliecTBa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOMBa. Y IeJbHas TerjIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[ImaBnenue n oTBEpAEBaHUE

18 KPHUCTAJUIMYECKUX TEJ. Y AeIbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUI0TA TJIaBJICHUS
Pemienue 3agau Ha pacyeT KOJIUYECTBa

19 TEIUIOTHI, HEOOXOUMOTO TIPH bubnmoreka [JOK
[UIABJIEHUSA U BBIIEISEMOrO MPU https://m.edsoo.ru/ffO0a72fe
OTBEP/ICBAaHUU

20 [TapooGpazoBaHue U KOHJEHCAIHUS. bubnnorexa [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




Kunenune. Y nennnas teniora
napooOpa3oBaHus U KOHJICHCALIUH.

bu6mmoreka [IOK

21 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO JTaBICHUS
” Bnaxuocts Bo3ayxa. [Ipubopsr mis bubnunoreka [HOK
W3MEPEHUS BIAXKHOCTH BO3yXa. https://m.edsoo.ru/ff0a7628
Pemenue 3agau Ha onpeneieHue
2 BJIQXKHOCTH Bo3ayxa. JlabopaTopHas 0.5
pabota "Onpenenenue
OTHOCUTEJIbHOM BIaXHOCTH"
[TpuHIMIBI PAOOTHI TEILIOBBIX
24 nsurateneif. [lapoBas TypOuHna.
JIBurarenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro aBuraTessi.
25 TenioBble ABUTATEIN U 3alIATA bubnnorexa LIOK
. https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH CpeIbl
26 3aKOH COXpaHEHUs U IPEBPAILLICHUS
SHEPTUU B TEIUIOBBIX MpOIEccax
Pemenue 3agau no reme "TemnsoBsie
27 ABJeHMs. MI3MeHeHne arperaTHbix bubmmorexa [OK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BeIlllecTBa
73 KonTposnbnas pabora no teme bubnnoreka [JOK
"TensoBbie sABICHUS." https://m.edsoo.ru/ff0a86ae
79 Onextpusanus tein. [[Ba pona
AJIEKTPUIECKUX 3aPSI0B
30 B3anmopnencTere 3apsyKeHHBIX TEIL. bubnnorexka [HOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
31 DIIeKTPpUUIECKOE TOJIE. bubnuotexa [JOK




HarnpsixeHHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu
ANEKTPUYECKHUX TOJEN

Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

https://m.edsoo.ru/ff0a8a0a

32 DnemeHTapHbii 3apsia. CTpoeHue
aToma
3 [IpoBOgHUKY U THUANEKTPUKH. 3aKOH bubmumoreka [IOK
COXPAaHEHUs DJIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
34 Pemenue 3agau Ha npUMEHEHUE bubnunoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
35 cyuiectBoBanus. Mictounuku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
36 JleficTBUA 2JIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
37 DNEKTPUYECKUH TOK B METAIUIAX, bubnnoreka [JOK
JKMAKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838
18 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
bu6mmoreka [IOK
39 Citna TOKa. AMIIEpMETP. https:/m.edsoo.ru/ff0a8bd6
JlaGopaTtopHas pabota "COopka u
40 MpOBEpPKa pabOTHI AIEKTPUUECKON
eI TOCTOSSHHOTO TOKa"
41 DIIEKTPUUECKOE HAIPSKEHUE. bubnmoreka [JOK
BoabsT™mertp. https://m.edsoo.ru/ff0a%14
42 JlaGopatopHas paborta M3mepenue u

peryJinpoBaHue HapsHKeHU "




COHpOTI/IBJ'IeHI/IC IMPOBOAHHKA.

bu6mmoreka [IOK

43
VY 1espHOE CONPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Pemenue 3aay Ha pacuer
COIPOTUBIICHUS TPOBOHUKOB.
JlaBopaTopHbIe ONBITHI
" bubmuorexa [JOK
44 UccnenoBanue 3aBUCUMOCTH 0.5
https://m.edsoo.ru/ff0aa738
ANEKTPUUECKOTO COMPOTUBICHUS
MPOBOJIHUKA OT €0 JUTHUHBI, TIJIOIIATH
MIONIEPEYHOr0 CEUeHus U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akon Oma i yJacTka bubnnorexa LIOK
P ' ¥4 https://m.edsoo.ru/ff0aad44a
enu
JlaGopaTopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CUITBI
46 TOKA, UAYILIETO YePE3 PEIUCTOP, OT 1 Bubmorexa ITOK
» A pes p P, https://m.edsoo.ru/ff0aa04e
COTPOTHBIICHUS PEIUCTOPA U
HaIpsHKEHUs Ha pe3ucrope”
47 [locnenoBarenbHOE U MapaieibHOE
COEIMHEHUS IPOBOTHUKOB
Pemenue 3aga4 Ha npUMEHEHUE
48 3akoHa OMa i1 pasiInyHoOro bubmorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
JlaGopaTtopHast padota "IIpoBepka
49 MpaBuJIa CJIOKEHUSI HAIIPSLDKEHUN TTpH 1 bubmuorexa [IOK
[OCJIEI0BATEILHOM COEAUHEHUHU BYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
50 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmoreka [JOK

Toka. 3akoH Jlxxoyns-Jlenma

https://m.edsoo.ru/ff0ab124




JlaGopaTtopHnas pabora "Onpezenenne

51 a00THI U MOIIHOCTH JJIEKTPUUECKOTO bubnmnorera [IOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IIETTH U MOTPEOUTENN
52 DIIEKTPUUECKOM DHEPTUH B OBIT bubnmnorera [IOK
P P Y https://m.eds00.ru/ff0ab660
KopoTkoe 3ambikanue
Pemrenue 3agad mo reme
"DeKTpUuUeCcKue 3apsabl.
53 3apsoKeHHBIE TENa U UX bubmmorera [TOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHCcTBHA. [10CTOSTHHBIN
SJIEKTPUYECKUM TOK"
54 KonTtponsHast pabora o Teme bubmmoreka [IOK
"DnekTpuueckue siBiaeHus" https://m.edsoo.ru/ffO0abea8
55 ITocTostHHBIE MATHUTEL, KX
B3alMOJICUCTBHE
VYpok-uccnenosanue "HccnegoBanue
56 MariuTHOT'O B3aUMOJICUCTBUS bubnmnorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
IIOCTOSIHHBIX MarHUTOB
MarnautHoe none. MaraHuTHoe I10j1e
57 3eMiIM U ero 3HaueHue I )KU3HU Ha bubnmorera [TOK
https://m.edsoo.ru/ff0acOba
3emite
OmneiT OpcTena. MaruutHoe nose
58 DJIEKTPUUYECKOr0 TOKa MarauTHoe bubmorexa LHOK
P https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
59 [IpumMeHeHue FIEeKTPOMArHuTOB B bubnmnoreka [JOK
TEXHHUKE. https://m.edsoo.ru/ff0ac74a
60 DIEKTPOABUTATEINb IOCTOSTHHOTO bubnmnorexa [JOK

ToKa. Mlcnonb3oBaHue

https://m.edsoo.ru/ff0ac86¢




3JICKTPOIBUTATENICH B TEXHUUCCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
OnbiTel Papajesi. 3aKoH

61 3JIEKTPOMArHUTHON MHYKIIWH.
[IpaBuiio Jlenna

Ypok-uccnenosanue "Hccnegopanue
SIBJICHUSI DJIEKTPOMArHUTHOM

62 WHYKIMHU: UCCIICIOBAHUE U3MEHECHUI
3HAYCHHS U HAIPABJICHHS
MHIYKIMOHHOTO TOKa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle

Dnektporereparop. CrocoOs
63 MOJTYYEHUS DJICKTPUICCKON IHEPTUH.
DIEKTPOCTAaHIIUN Ha BO3OOHOBIISIEMBIX

HCTOYHHKAX SHCPIrUuu

Pewmenne 3anad o reme
64 "DneKTprUUecKre U MarHuTHBIE
SIBJIICHUS"

65 KonTposnbnas pabora no teme

"Mar"auTHsble SBiIeHud"

PesepBHsliit ypok. Pabora ¢ Tekctamu

66 n n
o TeMme ""TernnoBbIe SIBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

Peseprublit ypok. PabGorta ¢ Tekctamu
67 o Teme "[locTosTHHBIN
AIIEKTPUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

63 PesepsHblit ypok. Pabora ¢ Tekctamu

o TeMe "MarauTHble ABiIeHuI"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

10




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

| MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa

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

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nBrokenne. CpenHsas 1 MTHOBEHHAS 1

P
CKOPOCTb
Jlaboparopnast pabora "Onpenenenue

5 CpeaHEN CKOPOCTH CKOJIBXKEHHUS | !
OpycKa UK JBUKEHUS [IapHUKa O
HaKJIOHHOM TUIOCKOCTH"

6 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHEIHOTO

7 PaBHOYCKOPEHHOTO JIBH>KEHHUSI. 1
I'padux ckopoct
JlabopaTtopHas pabota "OnpeneneHue

8 YCKOpEHHUS Tena Mpu | | bubnuotexa [JOK

PaBHOYCKOPEHHOM JIBHKEHUU TI0
HAKJIOHHOM IIIOCKOCTH"

https://m.edsoo.ru/ff0adb18




CBoOonaHoe nagenue teil. OIbITH

? lanunes
PaBHOMeEpHOE ABMXEHUE IO
10 okpykHocTH. [leproa u gactorta bubmmoreka [JOK
oOpamenus. JInaeiHas u yrioBas https://m.edsoo.ru/ff0ael176
CKOPOCTH
11 LlenTpocTpeMUTENBHOE YCKOPEHHE
12 IlepBeb1it 3akoH HproTona. Bektop bubmuoreka [JOK
CUJIbI https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1Ias cuna https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
15 Pemenue 3anau Ha npuMeHEHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
16 Cuna ynpyrocmm. Sakon I'yka i dsooriies
17 JlaGopatopHnas pabota «OnpeneneHue bubmuoreka [IOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
bubmmnoreka HOK
19 Citna Tpeis https://m.edsofru/fanf738
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(purmenTa TpeHUs CKOTbKEeHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
22 Ypok-uccnenosanue «lcceaenosanue bubmuoteka [IOK




3aBUCHUMOCTH CHUJIbI TPCHHA
CKOJIBKCHHUA OT CHUJIBI HOPMAJIBHOI'O
JaBJICHUS

Pemrenue 3agad mo teMe "3aKOHBI

https://m.edsoo.ru/ffOblaec

bu6nmmoreka [IOK
23 Hprorona. Cuna octu. Cuna
" yupyr https://m.edsoo.ru/ff0afb8e
TpeHus

24 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUS. https://m.edsoo.ru/ff0af044
Pemenue 3amau no teme "Cuia

25 TSDKECTU Y 3aKOH BCEMUPHOIO bubmorexa HOK

. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

2% YckopeHnue cBOOOAHOTO MaJACHHUS. bubnnorexa [JOK
JBuxenue manet Bokpyr CosHua. https://m.edsoo.ru/ffOb2c6ec

7 [lepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHON TOYKHU.

73 AOGCOIIOTHO TBEPIOE TEIIO. bubmuoreka [IOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BPAILICHUS

29 MowmenT cuinsl. LeHnTp TspKecTn

30 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
Pemenue 3agau mo reme

31 "MexaHu4ecKoe IBUKEHUE bubmorexa [IOK

. g " ' https://m.edsoo.ru/ff0b0408
B3aumogeiictBue Ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
32 MexaHnueckoe ABIKEHIE.

BzanmoneiicrBue ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. UMmynbse cuiibl. 3aK0H

bu6nmmoreka [IOK

33 COXPAHCHHA HMIIYIIbCA. YIIPYroe i https://m.edsoo.ru/ff0b07fa
HEYIpYyroe B3auMoIeHCTBHE
34 Pemenue 3amau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
35 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnunoreka LIOK
36 Mexannueckas paboTa U MOITHOCTh hitps://m.edsoo.r/ff0b0as4
37 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [{OK
YHOPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
18 paboThI CUITBI YIIPYTOCTH IIPU MOABEME |
rpy3a C UCI0JIb30BaHUEM
HETIOJIBMYKHOTO U TIOJIBIIKHOTO OJI0Ka
39 CBsi3b DHEPTUH U PAOOTHI.
[ToTeHuumanpHas sHEpPTrUst
40 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
41 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
42 Pemenue 3agad nmo reme "3akoH bu6mmoteka IIOK
COXPAHEHHUS SHEPrUH" https://m.edsoo.ru/ffOb12fe
43 KonebarensHOE IBUKEHNUE U €TO but6mmorekxa [IOK
XapaKTEPpUCTUKU https://m.edsoo.ru/ffOb1858
44 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
45 MareMaTH4ecKuil ¥ NPYKUHHBINA 0.5




46

47

48

MasTHHUKHU. JIaOOpaTOpHBIA OIBIT
"OnpeneneHue nepuoa 1 4aCTOThI
KOJIeOaHUN MaTEMaTUYECKOTO
MasTHHUKA"

Ypoxk-uccienoanue «lccnenoBanue
3aBUCUMOCTH TIEpHOJIa KoeOaHmit
MOABEIICHHOTO K HUTH Tpy3a OT JJIUHBI
HUTH

Pemenue 3aau o teme
"MareMaTu4ecKuil U NpyKUHHBIHI
MasiTHUK"

Ypoxk-uccienopanue «lccnenoBanue
3aBUCHMOCTH Mepro/ia KoneOaHui
MPYXUHHOTO MasiTHUKA OT MaCChI
rpy3a»

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

49

[IpeBpamenue 3Hepruu npu
MEXaHMUYECKUX KOJeOaHUsIX

50

51

52

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosbHbIE 1
MOTEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. PacnipocTpanenue u oTpaxeHue
3BYyKa

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb2 1fe

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

Ypok-koHpepeHus "YIbTpa3ByK u

bubnunorexa LIOK




MH(]pa3BYK B MPUPOJIC U TEXHHUKE"

Permrennie 3agad mo reme "3aKOHBI

https://m.edsoo.ru/ff0b23ca

bubnunoreka LIOK
55 coxpaHeHusa. MexaHn4yeckue
| https://m.edsoo.ru/ffOb25f0
KoJ1e0aHus U BOJIHBI
KonrponsHas pabora o reme
56 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
57 DNeKTPOMarHuTHOE ToJIe. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
58 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
59 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBeTa.
N bubnuoreka [{OK
61 CxopocTts cBeta. BonHoBbIE cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
bu6mmoteka IIOK
62 pacnpocTpaHEeHUE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpa)K€HUs CBETa. 3epKaja.
but6mmorekxa [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETa
64 Ypok-uccnenosanue "M3ydenue bubnmnorexa [JOK

XapaKTEPUCTUK N300paKCHUS

https://m.edsoo.ru/ff0c1550




npeaMeTa B IJI0CKOM 3epkaie”

[Ipenomnenue cBera. 3aKoH

bubnunoreka LIOK

65
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
66 [TonHoe BHYTpeHHEE OTpaKEHUE CBETA. bubmorexa HOK
https://m.edsoo.ru/ff0b3cS5c
Jlaboparopnas pabota "Hccrnenoanue
67 3aBUCHUMOCTH yIJia MPETOMICHHS
CBETOBOTO JIy4a OT yIJia MaJIeHus Ha
rpaHuiie "Bo3nyx-cTekno""
Ypok-koHpepernus "Vicnoas3oBaHue
68 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
69 JIunzel. OnTryeckas cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
70 [TocTpoenue n3o0paxeHuit B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Ornpenenenue
71 (OKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmorexa HOK
e — https://m.edsoo.ru/ff0b4206
7 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
73 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
74 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurts 3penue"
Paznosxenune 6enoro cBera B CEKT). B OK
75 Omneitel HetoTona. Crnoxxenue nosmorexa [

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffO0cOf4c




CBETa

VYpok-uccnenosanue "OMbITHI 110
Pa3oKEeHUI0 OEJIOro CBEeTa B CIEKTP U

76 BOCIIPUATHUIO LIBETA [IPEAMETOB IIPH UX bubmorexa LIOK
p H e p https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHU Yepe3 [IBETOBBIC
¢bunbTph"
VYpoxk-konpepenuus "BonHoBbie
77 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHus u qudpaxuus’”
73 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
79 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
80 atoMoM. KBauTrl. JInHeH4aTwie bubmorexa HOK
' ' https://m.edsoo.ru/ffO0c144c
CHEKTPhI
81 PagnoakTUBHOCTE U €€ BUIBI bubnmorexa OK
A A https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHOro sipa. Hykinonnas bubnuoreka [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
23 PanuoaxkTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
M3oTonbl https://m.edsoo.ru/ffOclal4
34 Pemenue 3agau o teme: bu6mmoteka IIOK
"PannoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana
Vpoxk-koHdepeHus "PagnoakTHBHBIE
86 I/I3I?'I CHI/I:Ib BF;'[ HpoJie, METUIINHE bubnnorexa [IOK
yi | PHPOJIE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHble peakuuu. 3aKOHBI bubnmnorexa [JOK




88

COXpPaHECHHUA 3apaa0BOI0 1 MaCCOBOTI'O
YHUCCJI

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MAacChl U SJHEPIUH

https://m.edsoo.ru/ffOc1c58

bubnunorexa LIOK
https://m.edsoo.ru/ffOc1d7a

&9

90

91

92

Pemenue 3ampau no reme "SnepHeie
peakuun"

Peakuuu cunTe3a u 1eieHus siep.
Wcrounuku sHeprun ConHua u 3BE37
Ypok-koupepenuus "Anepunas
sHepreTHka. JleicTBus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DIEeKTPOMarHUTHHIC BOJTHBI.
KBanToBbIC siBI1cHUST"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DneKTpOMarHUTHOE TOJIE.
ONEeKTPOMarHuTHHIE BOJIHBL."

94

95

96

[ToBTOpenue, 06o61eHue. Pemenue
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 110
teme "B3aumonerictBue ten"

IToBTrOopenue, o6o0meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110
teme "TemnoBsie nmpouecch”

IToBTropenue, o6o0menue. Pemenue
pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ] TermioBbIx aqBUrarenci"

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o6o0menue. Pemenue

97 aCUETHBIX U KaUECTBEHHBIX 3a/1a4 10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpenue, o6o0menue. Pemenue
98 aCUETHBIX M KaUueCTBEHHBIX 3a/1a4 I10 1 Bubmaorexa ITOK
P " " g https://m.edsoo.ru/ff0c2c52
TeMme "CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 Bubmiorexa HOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBaHTOBasg 1 1
snepHas gpusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 115

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka, 7 knacc/ [eppimkua A.B., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO "[[poda"

®usuka, 8 kiacc/ [leppimkun A.B., O01ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO "[[poda"

®usuka, 9 kinacc/ [leppimkud A.B., I'ytauk E.M., O01iecTBo ¢ orpaHi4eHHON

OTBETCTBEHHOCTHIO "J[poda"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®unonosuy H.B. ®usuka 7 knacc. MeToauyeckoe nocodue.

dunonosny H.B. ®usnka 8 kimacc. MeTtognueckoe mocooue.

I'ytauk E.M., YUepnukosa O.A. ®usuka 9 kiacc. Mertoauueckoe mocodue.
Mapon A.E., Mapon E.A. lunaktuueckne matepuaisl. @usuka 7 Kiacc.
Mapon A.E., Mapon E.A. lunaktuueckue matepuaibl. Gusuka 8 kiacc.

Mapon A.E., Mapon E.A. [lunaktnueckue matepuansl. Gusuka 9 knacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka IJOK

PO

AKITACC
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