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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuéTom deaepanbHON padouelt mMporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATeTbHOCTHOM OcHOBE. B mporpamme mo (u3uKe YYUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke paszpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®dusuka SABISETCA CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWHM, HM3y4YaeMbIX XUMHEH, OHoyoruei, acTpoHoMued U (GU3HICCKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 TIaBHBIX 3a7a4 (pu3HUecKoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepcrsa npoceienust Poccuiickoit @enepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvenus puznkm:

e TMpuOOpeTEeHHWE HHTEepeca W CTPEMJICHUS OOYYaIOIIUXCS K HaydHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (HOPMUPOBAHUE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HU3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE MPEACTABICHUN O ponu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oyaymen
npo(hecCHOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 0Oy4eHHUIO B 3TOM HalPaBJICHHH.

JlocTikeHrne 3TUX Lened nporpamMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

e IpUOOpETEHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU  BELIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, AJIEK-UX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuOOpEeTEeHNE YMEHHUI OMHUCHIBaTh U OOBACHATH (PU3NUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHU;

e OCBOEGHHE METOJOB pEHICHHs MPOCTEUIIUX pacy€THBIX 3a7ad C
UCIIOJIb30BaHUEM puznyeckux Mozenel, TBOPUYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HaONIOAATh MPUPOIHBIC SBJICHUS U BHIMOIHITH OTBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIC MCCJIENOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHPpOpMALUEH (PUINIECKOTO COmepKaHUS,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHNE NHPOPMAINH;

e 3HAKOMCTBO cO c(hepamu npodecCuoHaIbHON NEeSITEIHbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeeNt0).

[Ipennaraempiii B mporpaMme TMepedyeHb JIa0OPaTOPHBIX padOT HOCUT

PEKOMEHIaTENbHBIN XapaKTep, yUUTeNb JeIaeT BEIOOp MpoBeIeHus 1a00paTOPHBIX
paboT ¢ Yy4€TOM WHIAUMBHUAYAJIbHBIX OCOOCHHOCTEH OOydJaronIuxcs, CIUCKa
AKCIIEPUMEHTAIBHBIX 3aJaHUM, TIpeIaraeMbix B paMkax OI'D mo ¢usuke.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 1 e€ poib B IO3HAHUM OKPY:KAKOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBimeHus npuponabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. M3Mepenune Qusnueckux BenuuuH. PuU3NYECKUe
npuoopsl. [TorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAy4YHbII METOJ| TO3HAHMA: HAOIIOJAEHHE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. ®uznyeckue npuOOPHl U MPOLEAYypa NPSMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrmpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypbl NpU MOMOIIMA KUJIKOCTHOTO TEPMOMETpa M
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JABWIKEHHS YACTHL C
temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. B3aumonelicTtBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMoCBA3bp MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — siBieHuid,  OOBACHAIOIIMXCA ~ NPUTSHKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUKEHUU. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SBneHue uvHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBHe Tea Kak NPHYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMOAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepenne cuiibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TsokecTd. CHita TshKeCTH Ha Jpyrux maHerax. Bec tena. HeBecomocts. Crnoxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsimoi. PaBHOxencTByromas cui. Cumna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenenieHHEe CKOPOCTH PABHOMEPHOTO JBUXKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHUs OpycKa WIM IIapHuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh paCTsDKeHHS (Iedopmaiun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIbKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST M YBETMYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU U razamu. 3akoH [lackans. [lHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriyOuHbl. ['mapocTtatuueckuii
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUS
BO3MyIIHOW 000y0ouku 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUJIaBaHUA TeN: MJIaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOMN B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MNOTrpyKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpaBuio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3o0notoe npaBuiio» mexaHuku.KIIJ[ mpocTeix mexanu3moB.IIpocTeie MEXaHU3MBI
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B OBITY U TEXHHUKE.

Mexannueckass oHeprusa. Kunertmyeckas W NOTCHUMAIBHAs DHEPTHS.
[IpeBpalieHre 0JJHOrO BU/Ia MEXaHUYECKOW 3HEPTUU B IPYTrOi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenve pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUM Tela

110 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3zgeua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUSA
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, TOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOWCTB I'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHN€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHne U CKaTHE.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsass sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH SHEpruu:
TerIonepeaaya 17§ COBEpULICHNE paboThI. Bunsr TEIUIONEePEaauH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudectBo TemoTsl. YenbHas TEMJIOEMKOCThH BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIloBoro Oamanca. I[lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JIaBJICHHSI.

BrnaxHocTth Bo31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpuntuner pabotel TeroBbix apurarencit KIIJ[ temmoBoro nBurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



HabGnronenue siBjeHU cMauuBaHUs U KallWJUISIPHBIX SIBJICHU.
HabnrogeHue TemioBoro pacuperus Teul.

M3MmeHeHne AaBieHus ra3a MpU M3MEHEHHWH 00bEMa M HArpeBaHUM WIIH
OXJIaXKICHUH.

[IpaBuna n3aMepeHus TeMIepaTyphl.

Buae! Tenmonepenayn.

OxJtaXkieHue IpHU COBEPLIEHUH PadOTBHI.

HarpeBanue npu coBepiieHUH paObOThl BHEIIHUMU CHUJIAMH.

. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P IJIABJICHUU.
13.

Moenu TEIUIOBBIX JIBUTATEIIEN.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCHUMOCTh [JABIICHHUS BO3QyXa OT €ro
0o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne wu3MeHEHHs BHYTPEHHEH OJHEpruuM Tela B pe3yJbTare
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

UccnenoBanrie siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOM  IpuU
TEIMJI000MEHE C HArPEThIM METATTUYECKUM ITUITUHAPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bzaummopeincteue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEIAMH).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro nofs. [IpuHiun
CYHEPHO3ULIUN IIEKTPUUECKUX OJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHEHHSA
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina TokKa.  DIEKTPUYECKOE  HAIpPSHKEHHE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnenoBaTenbHOE M MMAPAUIENIBHOE  COCAMHEHUE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DOneKkTpuyecKre Uenu U MOTPEeOUTENH dIEKTPUUECKO d3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeiCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarHuTHOoe TMOJE  DJIEKTPUYECKOrOo ToKa. IIpumMeHnenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MO HA IPOBOAHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. MCIonb30BaHME >SJIEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOTr0 HAIPSHKEHUST BOJIBTMETPOM.
. Peocrar n marazuH cCOpOTUBIICHUMN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnepiTel MO HAONIOACHHWIO DJEKTPU3ANMHM TEI HWHAYKIHUEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HAa NPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiia CIHOXKECHUS HAINPSHKEHUH TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MAPAJJICIBHOM COEIUHECHHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

WccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB  TIPH  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 33aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MarHhTa OT CHJbl TOKAa M HAaIPaBJIEHUS TOKAa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABHKeHUE. CpelHsss 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe JBrkeHue. CBOOOJHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepnon u yvacrora oOpaunieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTroHa. Bropoi 3axkoH HeroroHa. Tpernit 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIBKEHUS, CUJla
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmvnynbee Tena. M3menenne mmmyinbca. Mmyibe cuibl. 3aKOH COXpAaHEHUS
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa CHII TSKECTH, YIPYTOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIManbHas YJHEPTUSI Tela, TOAHATOTO Haj
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKATOW NpyKuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHune MexaHMYeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHM IBMKEHHUS OJHOTO U TOTO K€ Teja
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Hab6mronenne MexaHMIeCKuX SIBJICHUMA, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JIBWKCHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Telda OT MacChl Tejda M JICUCTBYIOIIECH Ha HETro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPIUH MIPHU ABMKCHHUH Tea o1 TeHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Il pa3roHa U JAJIbHEUIIIET0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEeH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Tejda MPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TPU PABHOYCKOPEHHOM JBMXKEHUM 0e€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHs NMPU PAaBHOMEPHOM JBIDKCHHH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenieane  pabOThl  CHIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KOeOaHUii: epuo,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koineOanus.  BwiHyxaeHHble — kojebaHus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MOoNepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. 'poMKkoCTh 3BykKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieO0aHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTA U CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTHU U HA TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezneneHne dYacTOThl M Tepuoja KoJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTU

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJia KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTb Mepuoja  KoJeOaHwHit
MPY>KUHHOTO MasTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHhIX BOJH. I[llkana »JeKTpOMarHUTHBIX BOJH. lMcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. H3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounukm — cBera.  IIpssMonuHErHOE
pactipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue ceera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUsi cBera. llonmHOe BHYTpeHHee
OTpakeHHE cBeTa. VIcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JumH3e. OnrTuueckas cucrtema (QoToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak onTuueckass cucteMa. bInM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoTona. CrioxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomyuenue 6emoro cBeTa mpH CIOKEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHHUsI CBETOBOIO Jydya OT yrja
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yTJia
naJIeHus Ha TPAHUIIE «BO3TYyX—CTEKIION.

L 0 N ok wWwN R



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTUYECKON CHIIBI COOMparoLen
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB NMpU MX HAOIIOJECHUU 4Yepes
I[BETOBBIC (DPUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

Omnwitel Pe3epdopna v miuanerapHass Mozenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro szapa. MWsoromsl. PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAJ0BOTO M MAaCCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cuHTE3a H
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepretuka. JeWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIMIUX U3TyUCHUM.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHME DHEPIMU YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3MmepeHue pagnoakTBHOrO oHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb IPEIHA3HAYEH JIJISl CUCTEMATU3ALIUH
U 000OuIeHHs]  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JAESTEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3HKH, a TaKKe AJI HOArOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy 10 (¢u3uke s 0O0yvaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3ydeHUM JAHHOTO MOJIYJIS PEANTU3YIOTCS U CHUCTEMATU3UPYIOTCSA BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECTeYMBAETCS JOCTH)KEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBbIX  pe3yjibTaToB  OoOyueHus, (GopMmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (DU3UICCKUE
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U AKCIIEPUMEHTAJILHBIC.
[IpuHIIUMNIUATBHO ACSTENBHOCTHBIN XapakTep JAHHOTO pasjiesia peain3yeTcs
32 CY€T TOro, 4YTO OOydYarlIMecs BBIIOMHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nuecKkue BICHUS B OKPY>KaIOIIeH MPUPOJIE U OBCETHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHATh HAyYHBIE OCHOBBI HaMOOJIEE BAKHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpuoTHYECKOT0 BOCIIUTAHUS

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

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

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

— TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO 3HAYMMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3NUYECKON HAayKu: €€ TrapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIEKCUU, MNPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIC U (PU3NIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, TUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TPU BBITIOJIHCHUH WCCJICIOBAHUNA H
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NIECKUX O0BEKTaX U SIBICHUAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TPH HM3YyYCHUH (PHU3NUECKUX
SBJICHUN W TIPOIIECCOB, JeiaTh BBIBOJIbI C MUCIIOJIH30BAHUEM JISTyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEIILHO BBIOMPATh CIOCOO perieHus y4eOHOW (u3nIecKou
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIIHHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOW rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U TOJIepKaHue
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTHKEHUIO: paclpeaesiaTh pojiH, OOCYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIs pelieHus: (PU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeIjlaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS)  pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUN (PU3NYECKUX 33734 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHUYECKUE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHONW OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHsT B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUs Ha >KUBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKkre BEIMYMHBI (Macca, OO0BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOro JACUCTBUS MEXaHU3MOB,
KUHETUYECKas M TMOTEHIMalbHAs JHEPTusi), MpH OMHCAHWUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JPYTMMU BEIMUYUHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbryara (0Ooka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar) pacu€THele 3a7adyd B |—2 JEWCTBHS, HCHOJB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJE€ OIbITa, J€JIaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIOJIHATh MPSAMBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEIUYHUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBHIKEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHUs TeJ, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJIOKEHHOM WHCTPYKIUU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIIAIGI JACHUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOHM Ha HX OmNHUcaHusi (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DPU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TMPUMEPHl  (HAXOIUTh  HH(OpPMAIMIO O  TIPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTEM CpPaBHEGHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJTb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUI HAyYHO--TIOMYJISPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJWYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3HMKH, COIPOBOXKAAThH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNNbl, BBICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEMIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsill, SIEKTPUUECKOE T0J€, MPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEeBaHUE), KUIICHHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLUs TEJl, B3aUMOJCHCTBUE 3apsAI0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKITHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3MUECKUX  SIBIICHUNW B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBJIIEHUS B MPUPOJE,
KpUCTaulbl B Tmpupoe, usnydenue ConHIa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJIS JJISl JKM3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUThH MPAKTUUECKYIO 3a/1a4y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHsISI YHEPTHUS, KOTUIECTBO
TEIJIOTHI, yJeNbHAsg TEMJIOEMKOCTh BEIECTBA, VyJAEJbHAas TeIuloTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKUH 3apsl,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIMYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJSIPHO--KHHETUYECKOW TEOpPUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4YECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJayd, BBIOMpATh 3aKOHbI W (OPMYJIbI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUSA, BBIACISTH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT I[BETa H3JIyyarolled (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsioB, B3aUMOJICUCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IIPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPENTIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMysl MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHUPOBaTh W3MEPEHHs, COOUpATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON DHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), FTEKTPUUECKUE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWMCTBax (DPM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (U3uKH,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBIMOJIHEHUEM IUIaHA JACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTD TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kijiacce npeIMeTHbIEC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyras, mjiacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPETPYy3KHU, IEHTP THKECTH, aOCONIOTHO TBEPOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMS W TOTJIONICHUS, alb(a-, 6eTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETA, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE 0€JI0ro CBeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX SABICHUN B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IyYEHUA Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENUYUHBI (CpelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KUHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacToTa KosjeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBIICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 U MAacCOBOTO YHUCEI
NP SIIEPHBIX PEaKlUsAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISABIIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcucTeMy u3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYUYEHHOTO 3HA4YeHUA (Pu3nvecKon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3ITYUYCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaYeHUe u3MepseMol BeauuMHbl ((POKycHOE paccTosiHHe
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [BIKEHHUM 0€3 HayalbHON CKOPOCTH, MEpruoaa
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJIeHHs OT yriia
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaOMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHHE CBOOOJHOIO MaJeHUusl, KECTKOCTb NPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujla CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBaTh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TPHU3HAKKM M3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKHX SBJICHUA U  HEOOXOAuUMblEe (PU3NYECKHE
3aKOHOMEPHOCTH,

UCTIONTb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pEIIEHUH Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl IJIs
MOCTPOEHUS N300PAKEHUI B MJIOCKOM 3€pKajie U COOUparoleH JTMH3E;
OPUBOJUTH  TMpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0pPOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIMU HA OCHOBE
UMEIONINXCS 3HAHUN U IOTIOJTHUTEIbHBIX UICTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU O3TOM TPAMOTHO HCIIOJb30BaTh  HM3YyYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBINH METO MTO3HAHUS 2 bubmorexa HOK
' Y A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P
° a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 9



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 4
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 4
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4 1
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 9



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 2
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 1
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 1 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JuHsbL it OITHYCCKHE HPHOOPL 0 https://m.eds00.ru/7f41a4ab
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
1 nu 4
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM htts://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7
>3 FICPHBIC peaKdiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Koutpoabubie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®u3rka — HayKa O IpUpO/IE. 1
SIBieHust npupoasl
2 ®dusznyeckue ABICHUS 1
3 dusnyeckne BEIUYNHBI U UX 1
U3MepeHue
JlaGopatopHas pabota Nel
4 «OmnpeneneHne UEHbI 1€IEeHUS Kb 1 1
HU3MEPUTEIIBHOTO MTPUOOpay
MeTo bl HayYHOTO ITO3HAHUS.
5 Onucanue (gmnqecxnx ABJICHUM C 1 bubnmorexa LIOK
. https://m.edsoo.ru/ff09f72a
ITOMOIIIBIO MOJCIIEH
6 Onucanune GpU3NIECKUX SBICHUI C 1
TTOMOIIIBIO MO/ICTICH.
Crtpoenue BeriectBa. ONBITHI,
7 NOKAa3LIBAIOIUE JUCKPETHOE 1 bubnnorexa LIOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
JlaboparopHas pabota Ne2 «Orenka
JaMeTpa aToMa METOI0M PSIO0B (C
P P ( bubnmnoreka [JOK
8 HCIIOJIb30BaHHEM 1 1

doTorpaduii)»/IBuKeHNE YaCTHUIL
BEIIIECTBA

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OMbITHI 110

9 HaOJIFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
1 Bojbl. O000IIIEHNE 10 pa3aeny bubmuorexa [JOK
«ITepBoHauanbHbIE CBEJACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIIECTBAY
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHu 1BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa bubnnoreka [JOK
VHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTH BemiecTBa. PacueT maccel bu6mmorexa [IOK
1 o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopnast pabotaNe3
17 «Omnpenenenne MIOTHOCTH TBEPAOTO
Tema
18 Pemenue 3amgau no reme "[1noTHOCTH bubnmoreka [JOK
BeniecTa" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3auMoaercTBua Tei. Cuia
ynpyroctu. 3akoH ['yka
20 JlaGopaTtopHnas pabota Ne4



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

«/3yueHune 3aBUCUMOCTH PACTSHKEHUS
(meopmanuu) Ipy>KUHBI OT
NPUIIOKCHHOHN CHITBI»

21 SIBnenme TaroreHus. Cuiia TSKECTH
CBA3b MEXY CUJION TSIKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa [JOK

e ) | https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuiia TsSHkecTH

93 Cuna TspKecTH Ha Ipyrux IUIaHeTax. bubnnorexa [HOK
du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cun. Jlunamome

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHbIX
26 110 OJTHOM MpsSIMO bubmorexa HOK
g . p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAS CHIT

97 Pemenue 3agad mo reme
"PaBHonelicTByrOMIas crt”

28 Cuina Tpenus u e€ Buapl. TpeHue B bubnmnorexa [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota Ne5
«/3yueHue 3aBUCUMOCTHU CHUIIBI

29 TPEHUS CKOJIBXEHHS OT CHJIBI bubmorexa [JOK

P https://m.edsoo.ru/ff0alcc8
JABJICHUS U XapakTepa
COIPHUKACAIONIUXCS ITOBEPXHOCTEI

30 Pemenue 3a1au Ha onpeeneHme
PaBHOAECUCTBYIOLIEN CUJIIBI

31 Pemenue 3amay mo remam: «Bec bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

tenay, «['paduyueckoe n3obpaxkeHne
cui», «Cuney, «PaBHOEHCTBYIOIIAS
CHII»

https://m.edsoo.ru/ff0alde0

KonTtponsnas padoraNel mo Temam:
«Mexanudeckoe qBHKeHue», «Macca,

32 IUIOTHOCThY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHID»,
«Cuibl»
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnnoreka [JOK
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIEHUA raza or oobéMa bubmorexa [JOK
a ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiaeHus TBEPILIMU
35 Tenr;len mli[ KOCTSIMH 1 f“)j?,aMI/I bubmorexa [JOK
» HHA ' https://m.edsoo.ru/ff0a25b0
3akon [Tackans
36 JlaBneHue B )UIKOCTH U Ta3e, bubnuoteka [JOK
BBI3BAHHOE JIEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBinenue B bubmuorexa [JOK
SKUIKOCTH U Trase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo0maronmecs coc
HHAroTHecs Mats https://m.edsoo.ru/ff0a2970
39 I'uapaBinnueckuii mpece bubmorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKHUIKOCTHBIM Hacoc
41 ATmochepa 3eMiIH U IPUYHUHBL €€ bubnuoreka [IOK

CYILLIECTBOBaHMS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec Bozmyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atMochepHOTO JaBICHHUS. bubnnoreka [HOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOT0

44 e jﬁz OBHEM bubmmorexa LIOK
AABJICHITT OT BRICOT AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK

45
JIaBJICHUE Ha Pa3JIMYHbBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3agau o teme "

ATtmochepHoe naBieHue"
eliCTBUE KUKOCTH U ra3a Ha

47 A A X TeT bubmuorexa [JOK
HOTPYEHHOE B o https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHast paboTaNe6
«OmpeneneHue BhITATKUBAIOIIEH
CHUJIbI, ICMCTBYIOLIEH Ha TEJIO,

48 MOTPYKEHHOE B bubnuoreka [IOK
JKHUAKOCTE. M cenenoBanue https://m.edsoo.ru/ff0a33fc
3aBHCUMOCTH Beca TeJia B BOJIE OT
00BEMa MOrpy>KEHHOH B KUJIKOCTb
YacTH Tena »

49 Pemienue 3a1au Ha onpeneneHne bubnmoreka [JOK
CUJIBI Apxumesa https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK

>0 Hnaae Ten https://m.edsoo.ru/ff0a3a96

51 JlaboparopHas pabota Ne7

"BblsicHEHUE YCIIOBUM T1aBaHus Ten "



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenue 3a1a4 mo remam:
«ITnaBanue cynos.

bubmuorexa [JOK

52 BosnyxomnaBanuey, «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TEN, KUAKOCTEH U Ta30B»

KonTtponpsHas padoraNe2 no teme

53 «JlaBiieHne TBEpbIX TEJ, JKUJIKOCTEH
Y Ta30B»

bu6mmoreka [IOK

>4 Mexanmiecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 Monxocts. EuHuiE MomHocTH https://m.edsoo.ru/ff0a3f82

56 Pemienue 3a1au Ha BEIYKMCIICHUE
paboThl U MOILITHOCTH

57 [IpocTsie MexaHu3Mbl. Peryar.

PaBHOBecue cuit Ha ppruare
Poryaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopHas pabota Ne8 bubnuoreka [IOK
«HccnenoBanue ycioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray

59 Pemenue 3anau 1o teme «Y cJIOBUSA bu6mmorexa [IOK
paBHOBECHUs pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro neicTpust

60 Mexanusma. Jlaboparopnas pabora
N9 «3mepenue KII/ HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3agau mo reme "PaborTa, bubmuorexa [JOK
MommHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernyeckas v noTeHuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63 3aK0OH COXpaHEHUsI MEXaHUYECKOM 1 bubnnoreka [HOK
SHEPIrUU https://m.edsoo.ru/ff0a4360
64 Pentenue 3amau mo TeMe"3'iu<0H 1
COXpaHEHNE MEXAHUYECKOU SHEPrun"
65 KonTtponpsHnas padoraNe3 no Teme 1
«PaboTa 1 MOIIHOCTH. DHEPTH»
66 PesepBHeIil ypok. Pabora ¢ Tekctamu 1 bubnnoreka [JOK
o TeMe ""Mexannueckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
PesepBuelit ypok. Paborta ¢ Tekctamu
67 o Teme "JlaBiaeHue TBEPABIX TEII, 1 Bubmorexa ITOK
o " https://m.edsoo.ru/ff0a4ffe
KUJKOCTEH U Ta30B
Peseprublit ypok. Paborta ¢ Tekctamu
68 no Teme "PaboTa. MomHOCTb. 1
Oneprus”
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
[1]
Jr:[;-n Tewa ypoxa Bcero Kontpoabneie  Ipakruieckue fl[:;:eﬂnﬂ :)Ig[?azzl;:fenbﬂue
padoThI padoThI pecypen

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-

1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a5256

MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYT 1

3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,

4 KHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1
BEIIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH

5 Kpucrannuueckue u amopdHbie Tena 1 https://m.edsoo.ru/ff0a5800

6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnunorexa [JOK
IToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530

7 TenoBoe paciliupeHue u cxaTue 1 https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIIepaTypsl CO

8 CKOPOCTBIO TETIJIOBOTO JIBUKEHUS 1
YaCTHI]

9 Buytpennss sueprus. Crioco6st 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTrUU https://m.edsoo.ru/ff0a5c60

10 Buasl Tenonepenaun 1 https://m.edsoo.ru/ff0a6412

1 Ypok-koudepennus "[IpakTuueckoe 1 bubnnoreka [HOK

HCITOJIb30BaHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a65c0

BEIIECTB U MAaTEPHUAJIOB B IIEIISAX
sHeprocoOepekeHus "

12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padotaNel
14 "UccnenoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,
15 HE0OXOIUMOT0 ISl HATPEBAHUS TEIa
Y BBIIEISEMOT0 UM IIPU OXJIAXKICHUU
Jlabopartopnast paGotaNe2
16 "Onpenenedne yaelbHON bubmmorexa [IOK
p y | https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBA
17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubnunorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJNIMUECKUX TeIl. Y AeabHas bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIIEHUS
19 Pemenue 3aga4 Ha HarpeBaHue U
TIABJICHUE KPUCTAJUTHYECKUX TEJI.
20 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
bu6mmoreka [IOK
21 napooOpazoBaHMsI U KOHICHCALIUH.

3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

0T aTMoc(epHOTO JTaBICHHUS

22

23

JaKHOCTH Bo3yxa. JlaboparopHas
B JIab
pabotaNe3 "OmnpenencHre
OTHOCUTENLHOM BJIQXXHOCTH BO3/yXxa"

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

KII/ TermmoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa
OKpYKarolle cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3akoH COXpPAaHCHUA U IPCBPALICHUSA
OHCPIHYH B TCIIOBBIX ITPOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BenecTa"

KonTponbnas padoraNel no teme
"TermnoBele aBiaeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

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

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

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IneKTpU3aLusl
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHUH"

31

B3anmopnencTere 3apsyKeHHBIX TEll.
3axoH Kynona

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DNeKTpUYEecKoe moJie.
HanpsikeHHOCTD 3J€KTPUYECKOTo

bubmuorexa [JOK

32
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIeH
Hocwurenu snekTpudeckux 3apsiioB.
33 OnemeHTapHbii 3apsa. CtpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUUECKOrO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHeHnE bu6mmoreka [IOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cyiiecTBoBaHMs. MIcTOUHUKH bubmorexa LHOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUS PIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH
U JUAJIEKTPUKA"
DNEeKTPUYECKHUI TOK B METaJIJIaX, bubnmoreka [JOK
39
JKHUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKkas 1enb U €€ COCTaBHbBIE
4acTu
Cuna Toxka. JlabopatopHast padbotaNed
41 "U3mepeHue u peryiupoBaHuE CUIIbI bubmmorexa [OK
| P peryimp https://m.edsoo.ru/ff0a8bd6
TOKa
42 DIEeKTpUYECKOE HAIIPSIKEHUE. bubnmoreka [JOK

BonbT™meTp. U3mepenue u

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

peryiaupoBaHue HanpsHKeHus "

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.

bu6mmoreka [IOK

43 VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
VYpok- uccienoanue "3aBUCUMOCTh

44 3IEKTPUYECKOTO COMPOTUBIICHUS bubnmoreka [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aad4a

enu

46 Jlaboparopuas padotaNe5 "OnbiTHas bubmmoreka [JOK
npoBepka 3akoHa Oma" https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas paboraNe6 "IIpoBepka

48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU bubnnorexka [JOK
MOCIIEA0BATEIILHOM COEIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopoB”
Jlaboparopnast paboraNe7 "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU bubnnorexka [JOK
IapajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3agau Ha npuMEeHEeHNE

50 3akoHa OMa JJi pa3IuyHOTO bubmmorexa [TOK

https://m.edsoo.ru/ff0aaf8a

COEIMHEHMS IPOBOJHUKOB

51 PaboTa 1 MOIITHOCTH AIEKTPHIECKOTO bubnmnoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124

52 Jlaboparopnas paboTtaNe§ bubmuorexa [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

"Onpenenerre padboOThl U MOITHOCTH
3JIEKTPUYECKOro ToKa"

https://m.edsoo.ru/ff0ab3e0

DJeKTpUYeCcKUe ey 1 MOTpeOnuTenn

bu6mmoreka [IOK

53 ANEKTPUYECKON SHEPTUU B OBITY.
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apspKeHHBIC Tea U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoecTBuUs. [IoCTOSTHHBIIM
AIEKTPUUYECKUN TOK"
KonTponbnas padotaNe2 mo teme
"DIEeKTPUIECKHE 3aPSIbL.
P P bubmuorexa [JOK
55 3apspKeHHBIC TeJa U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [IoCTOSTHHBIIM
AIEKTPUIECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, HX
B3aUMO/ICIICTBUE
57 VYpok-uccnenosanue "N3yuenue bubnuoteka [JOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e noJjie. MarHuTHOE 1moJie
bu6mmorexa [IOK
58 3eMIIH ¥ €ro 3HaueHHe I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
OmneIT OpcTena. MarauTHoe nose
59 AIEKTPUIECKOTO TOKa MarHuTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld2
OJI€ KaTYIIKU C TOKOM
[IpumeHeHne HIeKTPOMArHuTOB B
bubmuorexa [JOK
60 texHuke. JlaboparopHas pabotaNe9

"U3yueHue neicTBUsI MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

T0JIsl Ha MPOBOAHUK C TOKOM"

61

DIEeKTPOABUTATEIb TOCTOSTHHOTO
TOKa. crop30Badue 31, IBUTATEIICH
B TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. Koncrpyuposanue u
U3y4deHHE pabOThI DJIEKTPOIBUTATEIIS.

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

62

63

64

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

OnexTporenepaTop. CriocoObl
MOJTyYEHUS JNEKTPUIECKOW SHEPTUH.
DJ.cTaHIMU Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU

[ToaroroBka K KOHTPOIBHOM paboTe

10 TeMe "DJIEKTPUYECKHUE U
MarHuTHbIE sIBJIEHUS"

65

KonTponbnas padoraNe3 no teme
"DeKTpUUEeCKUuEe U MarHUTHbBIE
SIBJICHUS "

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

66

67

68

PesepBubIit ypok. Pabora ¢ Tekctamu
1o teme "TertoBbie ABIeHU"

PesepBHbIit ypok. Paborta ¢ TekcTamu
o Teme "[locTosiHHBII
AJIEKTPUYECKUN TOK"

PesepBHelit ypok. Pabota ¢ Tekctamu
o Teme "MarHuTHble siBIeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

bubnmoreka [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue II/I[:;:CHI/ISI :)lg:)l:;z}];:fenbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe TBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnast paboraNel

7 "OnpeneneHne yCKOpEeHus Teja mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnuorexa [IOK

okpyxHocTu. [Iepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ]r?tI;I[?sJ:I/P/Ir(r)::(;(se:)(])_.IrOu/I:f Vaeca?
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlabopartopnast paGotaNe2 bubnnorexa [JOK
«OmnpeneneHue KECTKOCTH PYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edsog)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopnas paboTtaNe3
20 "OHpFC)I[eJ'IEHI/Ie ioaq)(pnuneHTa TpeHus BH6J?HOTeKa LHOK
S https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo treme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
" https://m.edsoo.ru/ff0afb8e
TpPEHUS
22 Cwuia TSHKECTH U 3aKOH BCEMHUPHOTO bubnuoteka [JOK



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

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrkeHue Ten

23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmrorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepUAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BPAILIEHUS

27 MowmeHnT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agau nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 Teme "MexaHn4ecKoe IBIKCHHIE bubamorexa LOK

. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbnas padoraNel no teme
30 "MexaHHYeCKOe JIBIKEHUE bromrorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BsaunmonelicTBue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbCa. YTIPYToe U bromorexa LIOK
P Y o by https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJICHCTBUE
32 Pemenue 3agad mo reme "3akoH bubnuorexa [JOK

COXpaHEHHUs uMmIyibca'

https://m.edsoo.ru/ffO0b096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckasi paboTa u MOITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabotaNe4
36 «Omnpenenenue pabOThI CUIIBI TPEHUS
IIPY PAaBHOMEPHOM JIBUKEHHUH TeJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEpPrUH U PadOTHI.
[ToTenuuanpHas HEprUs
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas padoraNe5 «M3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHHUS YIHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieoaHusl. bubnunorexa LIOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
45 [IpeBparnienue sHepruu Npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXaHUYECKUX KOJIeOaHUAX

46

47

48

49

Perenue 3a1a4 Ha onpeesicHue
9acTOTHI U TIeproIa KojeOaHui
MPYXUHHOI'O MasTHUKA.

JlabopaTopHas pabotaNe6
«OrmpeneneHue 4acToThl U epruoia
KoJIeOaHUH TIPY>KUHHOTO MasTHUK.
[TpoBepka HE3aBHCHUMOCTH TIEpHOJIa
KoJieOaHu# Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl TPy3a»

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomosIbHbIC 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubmuoreka [{OK
https://m.edsoo.ru/ff0b21fe

50

3Byk. PacnipocTpaHeHnue u oTpaxeHue

3ByKa

51

52

53

VYpok-uccnenosanue "Habmonenue
3aBHUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC
Ypok-koHpepeHus "YIpTpa3Byk u
uHOPa3BYK B IPUPOJIE U TEXHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe MO

Teme "3aKOHbI COXpPaHEHMUSI.
MexaHudeckue KojieOaHust U BOJIHBI"

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



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonrtponsHas padora Ne2 o reme

55 "3aKoHbI COXpaHeHUs. MexaHn4ecKue
KoJieOaHUs U BOJTHBI"
DNeKTPOMarHuTHOE IoJIe. bubnmnoreka HOK
56
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
ITOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DNeKTpOMarHuTHas MPHUPO/Ia CBETA.
61 Cko OIZETI: cBeTa BOJ‘III-:OII:BIG CBOMCTBa bubmmorexa [IOK
P ' https://m.eds0o.ru/ffob31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS Bubmmorexa [IOK
pacnpoctp ' https://m.edsoo.ru/ffOb3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenue 3amau Ha IpUMEHEHHE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmuorexa [IOK
MPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnmoreka [JOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

Hcnonbs3oBanue nMojaHOro BHyTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopuas pabotaNe7
"UccnenoBanue 3aBUCUMOCTH yTiia
66 MPEJIOMJICHHUS] CBETOBOTO JIy4a OT yIJia
MaJIeHUs Ha TpaHulle "BO3IyX-
crexsio""
Ypok-koHpepernus "Vcnons3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHMUH B TMH3AX bubmmorexa [JOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabotaNe8
70 "Onpenenenune GOKyCHOTO pacCTOSHUS bubmuoreka [IOK
Y ONITHYECKOU CHIIBI cCOOMparoiei https://m.edsoo.ru/ff0b4206
JUH3BI"
7 Ypok-koupepenius "OnTuyeckue bubnmnorexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontnueckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "ledexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro ceera B CIEKTp.
74 OnsiTel HetoToHa. Croxenue bu6muoreka [JOK

CIIEKTpaJIbHBIX LIBETOB. /[ucnepcus
cBeTa

https://m.edsoo.ru/ffOcOf4c



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

OMnBITH IO PA3IOKEHUIO OETIOTO CBETA
B CIICKTP U BOCIIPUSTHIO LIBETa

bubnunoreka LIOK

& MIPEAMETOB MPU UX HAOIIOJICHUH Yepe3 https://m.edsoo.ru/ffOc0e2a
L[BETOBBIE (DUIIBTPHI
VYpok-nipaktukym "BoaHoBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 aromoM. KBaHTbl. JIuHeiuareie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MOZEJIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [IOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PagnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOcib4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 I/I?in‘IGHI/IS(Ib Bpnpnpoz[e, MHeL[I/IuHHe, bubnmorexa LOK
" https://m.edso0.ru/ff0c2126
TEXHHUKE
87 SAnepHbie peakuu. 3aKOHBI but6mmoreka [IOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c18ac
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COXpPAaHCHUA 3apAa0BOTI0 U MaCCOBOT'O
YHCCJI

https://m.edsoo.ru/ff0c1c58

88

89

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTrUuu

Pemenue 3agau no reme "SaepHeie
peakuuu"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cld7a

90

Peakuuu cunTe3a u nenenud saep.
Hcrounuku sHeprun CosiHIa U 3BE31T

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYCHUN HA KUBbBIC
opraHu3msl"

92

93

94

95

[TonroToBka K KOHTPOJBHOU paboOTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsie siBieHUs"

KonrtponbHast paboraNe3 no teme
"DIIEeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboTHI IO Kypcy
"B3aumoneiicteue ten"
IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

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

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue
pacUeTHBIX ¥ KAYeCTBEHHBIX 3a]1a4 110

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



https://m.edsoo.ru/ff0c1c58
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teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

bubnmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpEeHME, 0000IIEHHE.
98 JlaGopaTopHbie pabOTHI IO KYPC 1 bubnnorexa LHOK
" patop P | ypey https.//m.edsoo.ru/ff0c2c52
CBETOBEIE SIBIIEHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHUKE
[ToBTrOopenue, o600menue. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 buGnuorexa [IOK
" https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [TOK
| https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 Teme "KBaHToBasg u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.W., AkiinonepHoe 0011eCTBO
«M3natenbeTBO «lIpocBenieHre»

» ®usuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiimoHepHOE OOIIECTBO
«H3narensctBo «IIpocBemenue»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa

M.A., AknonepHoe oodiectBo «M3aatensctBo «lIpocBemienue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Junaktudeckue matepuansl. Pusuka, 7 kiacc/ Mapon A.E., Mapon E.A.
AximonepHoe o6miectBo «M3narensctBo «IIpocBemenue

JNunaktuyeckue marepuansl. Pusnka, 8 kiacc/ Mapon A.E., Mapon E.A.
AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienue»

Junaktudeckue matepuansl. Pusuka, 9 kimace/ Mapon A.E., Mapon E.A.
AxnmonepHoe odiectBo «M3narenscTBo «lIpocBerienre»

Metoauueckoe nocooue. dusuka, 7 kinacc/ Uepnukona O.A. AKIIMOHEpHOE
obmectBo «M3natenbctBo «IIpocBenienner

Metonunueckoe nocodue. Pusnka, 8 knacc/ Yepuukora O.A. AKIIMOHEPHOE
obmectBo «M3natenbctBo «IIpocBenienner

Metoanueckoe nmocooue. dusnka, 9 knacc/ Uepaukona O.A. AKIIMOHEpHOE

obmectBo «M3narensctBo «IIpocBeiieHne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

https://class-fizika.narod.ru/



