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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00I1Iero 00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl, NpPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Ousukay.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QOopMUpOBaHHE
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alUI0 H3y4YeHUs
(¢u3MKU Ha JesATeNIbHOCTHOW OCHOBe. B mporpamme mno ¢u3HMKe YYUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mpeamera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINlpeIMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no u3uke ycraHaBIMBaeT pacrnpeeseHrue yueOHOoro Marepuania
no rojam oOyueHus (1o Kjiaccam), MpejyiaraeT IpUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00y4arOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3JaHUU padoyeil mporpaMMBbl 0 y4eOHOMY MPEAMETY.

O®uzrka SBISETCA CUCTEMOOOPA3yIOMIMM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIEHUM, HW3ydyaeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHEH U (GU3UYECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDA,
NpelocTaBIsieT Haubojee SCHbIE O00pas3ibl MPUMEHEHHUS HAYYHOTO METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOJNYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTepeca K HayKe Y O0y4Jaroluxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEIoONiaracT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAY4YHYIO
IPaMOTHOCTB:

e HAYYHO OOBACHSTH SIBIICHHUS;

e OLCHMBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIIOJb30BaTh  HAay4yHbIE
JI0Ka3aTeIbCTBA JUIsl TIOJYYEHHUS BBIBOJIOB.

lenn w3ydenuss ¢GU3UKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
onpenenensl B KoHuenmuu mnpenoaaBaHus ydeOHoro mnpeamera «Pusnuka» B
oOpa3zoBaTelbHBIX oOpraHuzanusix Poccuiickoit @eaepaiuu, peann3yoIIUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOIPAMMBbI, YTBEPKAEHHON pEIIEHUEM



Konnerun Munncrepctsa npocseienus Poccuiickoin @enepanuu (poTOKoa OT 3
nexadbps 2019 r. Ne T1K-48H).
Ieau n3yyenus pusuku:

MPUOOPETCHHE HWHTEpeca W CTPEMJICHUS OOYy4aromUXCs K HayIYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYIHOM METOJIC MO3HAHUSA U (POPMUPOBAHUE
UCCJICIOBATEIHLCKOTO OTHOIIECHUS K OKPY KAIOITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (HyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKH;
dbopMHUpOBaHUE TIPEACTABICHUA O POJU (U3UKU IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  MPEACTaBICHHMH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBLHON JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IC 9TUX ueﬂeﬁ mporpaMmmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOTI'O

O6IIICFO O6pa?>OBaHI/ISI obecreunBacTCs PCIICHUEM CIICAYIOMUX 3aaa4.

NpHOOpPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

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

OCBOGHHE METOJIOB PCIICHUS MPOCTEHIMUX pacdETHBIX 3a7Jad  C
UCTIOJIh30BaHUEM duznIecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OTBITHI,
nabopaTtopHble pabOTBI W  AKCIECPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OoCcBOeHHE MPUEMOB pabOTHl ¢ MHDOpMaIuel (HU3NIECKOro COIEPKaHuUs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO €O cepamMu IpodeCcCHOHATBLHON IeATEIFHOCTH, CBA3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMA Ha
JOCTIKEHUAX (PU3NIECKON HAYKH.

Ha u3yuenue Qusuku (0a30BbIil ypOBEHBb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEAEN0), B 8
kiacce — 68 wacoB (2 yaca B Henmenmo), B 9 kinacce — 102 ygaca (3 yaca B Henelno).

[Ipennaraemsiii B mporpaMmmMe 1o (Qu3Mke nepeyeHb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapakTep, YUUTEb AeIaeT BIOOP MPOBEICHUS



1a00paTOpHBIX Pa0OT M OMBITOB € YYETOM HUHIAUMBHAYAIBHBIX OCOOCHHOCTEU
0o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANIBHBIX 3aJaHUM, MpeIjiaraeMbIX B paMKax
OCHOBHOTI'O TOCYZapCTBEHHOTO 3K3aMeHa 1o (PU3HUKe.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPY/KAKOIIEr0 MUpa.

®usuka — Hayka o Ipupoze. SBneHus npupoibl. PU3HMYECKUE SBIICHUSA:
MEXaHNYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenUUMHBL. W3MepeHue Quznyeckux BeauyuH. DPuznyeckue
npubopsl. [lorpemHocts u3mepennit. MexxayHapoaHasi cucTeMa eIMHHIL.

Kak ¢usuka u JApyrue ecTecTBEHHble HAyKd H3y4alOT MPUPONY.
EcTecTBeHHO-HAY4YHBI METOJI TMO3HAHMS: HAOIIOAEHHE, MOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro aBiieHusd. Onucanue GU3NYECKUX SBICHUM ¢ TOMOILBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpHI U NpoLEeAypa NPSIMBbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OrmpezeneHue LEHbI IeIEHUS MIKAIbl U3MEPUTEIHHOTO MPUOOpa.
2. H3mepenue paccTosTHUM.
3. M3mepenne o0bEMa KUIKOCTU U TBEPIOTO Tela.
4. OrnpeneneHne pa3MePOB MaJbIX TEJL.
5. M3mepeHune temneparypsl IIPU MOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JaTYMKa TEMIEPATYPHI.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE THIIOTE3bI: NAIBHOCTH IOJIETA
IIapvKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIE, YeM OOJIbIle BHICOTA
IIyCKa.

Pa3nen 2. [lepBoHayanbHble CBeleHUS 0 CTPOEHUH BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OmnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHue yactun BemecTBa. CBfA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
Temmneparypoil. bpoyHoBckoe mBmwkenue, nuddysus. BzaumoneicTBue dacTuil
BEILIECTBA: IPUTSKEHNE U OTTAJIKUBAHMUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ta30B, KMAKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue 6pOyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGOmionenue  sBieHUM,  OOBSACHAIONIUXCS  MPUTSIKEHHEM  WUIHU
OTTAJIKUBAHMEM YaCTHIl BEIIECTRA.

Jlabopamopnuie padbomot u onvimel.

1. OueHka jJuaMeTrpa aromMa METOAOM Ppsa0B (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIIOAEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO TIPUTSKEHUS.

Pa3znen 3. /IBu:keHue U B3auMojieilicTBue TeJl.

Mexannueckoe JBH)KeHHE. PaBHOMepHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH HMHEpUMH. B3aumopaeilcTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH JIBIDKCHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnoTHOCTE BemiecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0béMa BelecTna.

Cwta Kak XapakTepuCTHKa B3auMmojercTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3aMepenne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBICHUE TATOTCHHS M CHJIA
TshkecTd. Cuia TSKEeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoi. PaBHOnelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXkEHUs U TPEHHUE OKOs. TpeHre B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

HaGmonenne MexaHn4ecKoro ABMKCHHS Teia.
H3mepenne CKopoCTH NPSIMOJIUHEWHOTO IBUYKCHUS.
HaGmronenue siBineHMsI HHEPIUU.

1

2

3

4. HalGmoneHue n3MEHEHHS! CKOPOCTH MPU B3aUMOJICHCTBHUH TElL.

5. CpaBHEHHE MaccC 110 B3aUMOJICCTBUIO TEJ.

6. CnoxeHue cui, HalpaBJIEHHBIX 10 OJTHON MPAMO.

Jlabopamopnuie pabomot u onvimel.

1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JABUKEHHUS (IIApUKA B KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jaiiee).

2. OmnpeneneHre CpeHEW CKOPOCTH CKOJIbKEHHUSI OpycKa WM IIapuKa Mo
HAKJIOHHOM TNTIOCKOCTH.
Ornpenenenue MIOTHOCTU TBEPOTO TENA.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh PacTsKeHUs (epopMaliimn)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJBXEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJ, JKUAKOCTENH M Ta30B.



JHanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oTr oObéMma, TemmepaTypsl. Ilepenaua naBneHus
TBEPABIMU TEJIAMU, JXKUAKOCTIMHU M razamu. 3akoH Ilackans. IIneBmarnueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TNIyOMHBL. ['HMIpocratnyeckuid
napanokc. Coobuiatonuecs: cocysl. ['uapaBinyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atMocdepHoe nasieHue. [IpuuuHbl CylecTBOBaHUS
Bo3ayuiHON oOonouku 3emuu. OnbiT Toppuyennmu. U3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUsI OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t u3MepeHus: aTMOC(EepHOro TABJICHHUS.

JlelicTBHE KMAKOCTU U ra3a Ha MOTpYyKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI OT 00bEMA MOTPYKEHHON YaCTH

T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUJIbI BECY BBITECHEHHOU JKUJIKOCTH.

8. YcioBHE IUIaBaHUs TeJl: IUIABAHUE WJIA MOTPYKEHHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TeJIa U )KUIKOCTH.

o U A W N e

~

Jlabopamopnuie padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa OTPYKEHHOM B
AKUJKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCUCTBYIOIIEHM Ha  TeJo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKABAOIIEH CHUIIBL, IEVCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHJIBI,
NEUCTBYIOIIEN Ha TENO B JKUAKOCTH, OT O00BbEMA MOTPYXKEHHOW B
YKUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OIpeAEIIeHUE €€ TPy30N0bEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. DHEPIHs.

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. I[IpaBuio

paBHOBecus pbryara. [I[pumeHenue npaBuiia paBHOBECHsI phluara K OJIOKY.



«3onoroe mpaBuno» Mexanukd. KIIJI mnpocteix wmexanmsmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas M NOTEHUMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOrO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBMXKEHHH Teja

110 TOPU30HTAJIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.

3. Nsmepenue KII/] HaK1OHHOM MJIOCKOCTH.

4. HM3yyeHue 3aKOHA COXPAHEHUs MEXaHUYECKOU SHEPTUH.

8 KJIACC

Pa3nen 6. TenJioBble siBIeHUs.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpPUU CTPOCHUS
BelecTBa. Macca W pasMepbl aTOMOB M MOJIEKYd. OmNbIThbl, NOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenun TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTRBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPBIX TEJ HAa OCHOBE IOJOKEHUM MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue M KanWUISIPHBIC siBICHUA. TEIIoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBHXKEHUS
gactull. BayTtpenHss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEW OJHEPTUH:
TeIIonepeaya u COBEpIIICHUE paboTHL. Buas TeIUIoNepeauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3TyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA ILJIABJICHUSA.
[TapoobpazoBanne u konaencamus. Mcmapenme. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMOC(epHOTo
JABJICHUSL.

BnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasI TEIJIOTa CrOPaHMUSL.

[Tpuanuner pabotel TernoBbix aurareneid KIIJ TemmoBoro aBurarters.
TernoBbie IBUTATENIN U 3aI[Ta OKPYXKAIOIIEH CPEIBbI.

3aKOH COXpPaHEHUS U MPEBPALIEHUS YHEPTUHU B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue 6pOyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmtonenue siBjeHU CMauuBaHUs U KAaUJUISIPHBIX SIBJICHUU.
HaGmronenue TemioBoro paciuiupeHust Tell.

N3meneHne naBieHust raza npu U3MEHEHUU 00bEMa U HArpeBaHUU WIU
OXJIaXKJICHHU.

[IpaBuna usmMepeHus: TeMIepaTypsl.

Buabl Terionepenaum.

OxJaxeHue Npy COBEPIIEHUU PAOOTHI.

Harpeanue npu coBepiiieHun padOThl BHEITHUMU CUJIAMH.
CpaBHeHME TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
Habaronenue kureHus.

HaGmronenne moctossHCTBA TEMIIEpATYPhI TTPH TUIABICHUU.
Mojenu Tenja0BbIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI IO BBIPALIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJICHUIO TETUIOBOTO PACHIUPEHUS Ta30B, JKHJIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3ayXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro
00bEMa U HArpeBaHUS WM OXJIKICHUS.

[TpoBepka rumnoTe3sl TMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMITEpaTYPHI.

HaGmonenne w3MeHeHUs BHYTPEHHEM OSHEpPruud Tejla B pe3yJbTarte
TEIJIOTIepeIauud U paOOThl BHEITHUX CHIIL.

HccnenoBanue siBIEHUS TEIIOOOMEHA MIPU CMEIIMBAHUHU XOJOTHOW M
ropsiYeu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJIOM  IIpH
TEIJI000OMEHE C HarpPEeThIM METAUTMYSCKUM IVITHHIPOM.

OrnpeneneHue yaeabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mporuecca uCnapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

OnpeneneHue yaeabHON TEIUIOTHI TIJIABICHUS JIbJIA.

Pa3znen 7. DiekTpuueckne 1 MATHUTHBIE SIBJICHUSI.

Onektpuzauusi Ten. JBa poma snekTpuueckux 3apsiioB. B3aumoneiicTBue
3apsbKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHUCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aPsiIOB U PACCTOSIHUS MEXTY TEJIaMu ).

Onektpuueckoe mnose. Hanpsxk€HHOCTh 3nekTpuueckoro mnojsa. [IpuHiumn
CYNEepHO3ULIMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTAPHbIA JJIEKTPUUECKUM 3apsii.
Crpoenne aroma. IIpoBONHMKM W  AUANEKTPUKUA. 3aKOH  COXpPAaHEHUA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKa.
Ncrtounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUYECKUIN TOK B )KHIKOCTSX U ra3ax.

Onekrtpuueckass uenb. Cumiia  TOKa.  DJNEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot ydactka uenu. llociepoBarenbHOE Y MapalieibHOE — COCIMHEHUE
POBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuuecKue 1enyu U NOTpeOUTeNn IEKTPUUIECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE ~ MarHuThl.  B3anMoOJeMCTBHE  IMOCTOSHHBIX  MarHHUTOB.
MarunurtHoe noje. MarautHoe 1mojie 3eMJId U ero 3HaueHue JJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe TOJ€  AJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOI'O TOJIsI HA TPOBOJAHUK C TOKOM.
DJIeKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCMONnb30BaHUE HJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBieHue 3aeKTpoMarouTHo uHAyKuuu. [IpaBuio Jlenna.

DneKTporeHepaTop. Cnioco0b1 MOJIyYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpauuu.

1. DnekTpu3ainus Tel.

2. JIBa pona 3JIeKTPUYECKHUX 3apAJIOB U B3aUMOJIEVCTBUE 3APSIKEHHBIX TEN.

3. YCTpPOMCTBO U IEUCTBUE IEKTPOCKOTA.

4. DJIEKTpOCTATHYECKAsl UHIYKIIHSI.

5. 3aKOH COXpPaHEHHUs JIEKTPUUECKUX 3apsiI0B.

6. IIpOBOOHHUKH U JUDIICKTPUKH.

7. MoaenupoBaHue CHIOBBIX JIMHAN 3JIEKTPUUECKOTO MOJIA.

8. McTOYHMKH OCTOSIHHOTO TOKA.

9. JleWcTBUA 3JIEKTPUUYECKOTO TOKA.

=
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. DNEKTPUYECKU I TOK B )KUIKOCTH.
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. I'a30BbIl pa3psn.
. I3mepenune cuiibl ToKka aMIiepMETPOM.

[N
w N

. I3amMepenune 3IeKTpUYeCKOro HAMPSIKEHUST BOJIBTMETPOM.
. Peoctar n Mmarazua conpoTHBICHHM.
. BzauMoiericTBrE ITOCTOSHHBIX MArHUTOB.

[ G
o U

. MOI[GJ'H/IpOBaHI/Ie HCBO3MOJXHOCTH Pa3ACICHUA I1I0JIFOCOB MarHUTaA.



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

25.

MonenupoBaHrue MarHUTHBIX ITOJIEU IIOCTOSAHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1oJjie TOKa. DIEKTPOMATrHUT.

JlercTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.

HccnenoBanue ssBIEHUS SIEKTPOMArHUTHON UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHHUS WHIYKIIMOHHOIO TOKa OT YCIOBHH €To
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimel.

1.

o kW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJICKTPU3ALMHM Tl WHAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanne JEUCTBUSL DJIEKTPUUECKOTO TOJI HAa TMPOBOJHUKU U
JADIICKTPUKHU.

CoOopka u mpoBepKka padOThI AIEKTPUUECKOM 1IETTH TTOCTOSHHOTO TOKA.
N3Mmepenue u peryiupoBaHue CUIIbI TOKA.

N3Mmepenue u peryinupoBaHUe HANIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Y€pPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HAa PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JIWHBI, IUIOLIAAN IONEPEYHOro
CEYEeHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUNW TMPH TOCIEIOBATEILHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia s CWIbl TOKa MPU MNapAJJIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccrnenoBanre 3aBUCUMOCTH CWIBI TOKA, MAYILIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUs Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJIEVCTBUS ITOCTOSIHHBIX MATHUTOB.
N3yyeHne MarHWTHOrO TMOJiI NOCTOSSHHBIX ~ MAarHUTOB IPU  HX
00BEITMHEHUU U Pa3/ICIICHUN.

UccnenoBanne AeiCTBUS 3JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb CHJIBl  B3aHUMOJEUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbI TOKa W HAallpaBJICHUSA TOKA B
KaTyILKe.

18. MI3ydeHue AelcTBUs. MAarHUTHOTO I10JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 371€KTPOABUTaATENS.

20. U3mepenne KII/] 351eKTpoABUTaTENbHON YCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHON WHAYKIUU:
UCCIIEIOBAHME W3MEHEHUN 3HAYCHWUs WM HANPaBICHUS HWHIAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJI1eHHS.

Mexannueckoe JABukeHHMe. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBUXKEHHUs. PaBHOMEpHOE MPSAMOJMHEHHOE
nBr>keHrne. HepaBHoMepHOe npsiMOJMHEHOE ABMKeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTH TeJia IPU HEPABHOMEPHOM JIBUXKCHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMosiuHelHoe nBrkeHue. (CBoOoHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE ABMXEHHE MO OKpYyXHOCTH. Ilepmon u yactoTa oOpaleHus.
JIuneliHas u yriioBast CKopocTd. LIeHTpocTpeMHTeNIbHOE YCKOPEHUE.

[Tepsoiii 3akoH HetoToHa. Bropoii 3akoH HetoToHa. Tpernit 3akoH HproToHA.
[TpuHUIHKI CYTIEPIIO3UIINU CHUII.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHUS, Crjla
TPEHUS MMOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHUSA. YCKOPEHHE CBOOOIHOTO
nageHud. J[Bmxenue miuanetr Bokpyr Connua. IlepBasi kocmuueckasi CKOPOCTb.
HesecoMocTts n neperpysku.

PaBHOBecue marepuanbHOW TOYKU. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIIEHHON OCBIO BpalieHusi. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3Menenue umiynbca. Mmynbc cuibl. 3aKOH COXpPaHEHHS
UMIyJibca. PeakTMBHOE NBUKEHUE.

Mexanndeckass pabora ¥ MOIIHOCTh. PaboTa CMi TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHeprun M padboTel. [loTeHIMaNbHAS SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManbHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa O KMHETHYECKON SHEPTrHH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenne MexXaHMYECKOTO JBHKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETa.
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8.
9.

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

CpaBHeHME TIyTEW U TPACKTOPHI IBUKEHUS OJHOTO U TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO IBUKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGmronenue nBuxkeHus Tea Mo OKPYKHOCTH.

HaGmonenne MexaHM4eCcKuX SIBIICHUH, MPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKEHHUH
OTHOCUTENBHO KaOMHETA (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl Tella U JICUCTBYIOIIEH Ha HEro
CUJIBI.

HaGmronenne paBeHCTBA CUIT TTPU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca tena nmpyu yCKOPEHHOM JIBUKEHUU.

[Iepenaua umrysbca rpu B3auMOJIEHCTBUM TEIL.

[IpeobpazoBanus JHEPTUU MIPU B3aUMOACHCTBHUH TEJL.

CoxpaHeHue uMnyJibca Npu HEYNPYroM B3auMOAECHCTBUMU.

CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmroenre peak THBHOTO JIBHXKCHUSI.

CoxpaHeHrne MeXaHU4eCKOW SHEPTUHr IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU ABMKEHUU TEJa MO/ 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimel.

1.

KoncTtpyupoBanue Tpakta Jjisi pa3roHa W JajdbHEHIIEro PaBHOMEPHOTO
JBIDKCHHMS TIIAPUKaA WA TEIICKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKCHHS OpycKa WU JIBUKCHUS
IIapyKa 10 HAKJIOHHOW IUTOCKOCTH.

OmpeneneHue yYCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBIIKCHHH IIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IMYTH OT BPEMEHH INPHU PaBHOYCKOPESHHOM
JBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KakK psAJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHSI CKOJIBKCHHS OT  CHUIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencaue ko3 PUIMEHTa TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue padOTHI CHIIBI TPSHHS IIPH PAaBHOMEPHOM JIBIDKCHHHU Teia
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpesesieHne  pabOTBl  CUJIBI  YIIPYTOCTH MpU  MNOABEME TIpy3a ¢
MCII0JIb30BAaHUEM HEMOJABUKHOIO U MOABUYKHOTO OJIOKOB.

11. MI3ydeHue 3aK0Ha COXpaHECHUS SHEPIUH.

Pa3nen 9. Mexanuyeckue Koja1e0aHUA M BOJIHBI.

KonebarensHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TIEPUO/I,
4acToTa, aMILITyaa. MaremMaTuyeckuii U Npy>KUHHbIA MasTHUKU. [Ipespaienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KCHHH.

3aryxatomue — koseOaHusa.  BwiHyxkaeHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. IIpojosibHbBIE W
[IOIIEpEYHble BOJHBI. JlIMHA BOJMHBI MU CKOPOCTH €€ pacnpOCTPAaHECHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka M BbicoTa ToHa. OTpakenue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenue xoyiebaHM TeI MO ACHCTBUEM CHWIIBI TSHKECTU U CHIIBI
yIPYTOCTH.
2. HaGmonenue xoneGanuii rpy3a Ha HUTH U HA MPYKUHE.
3. HaOmonenue BBIHYKIEHHBIX KOJICOAHU U pe30HaHCA.
4. PacnpoctpaHeHue POJOJIbHBIX U NOTIEPEYHBIX BOJIH (HA MOJENHN).
5. HaGuroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHH pe30HaHC.

Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHre 4YacTOThl U TEpHOJA KOJIeOAaHUH MaTEeMaTUYECKOTO
MasiTHUKA.
2. OmpeneneHrie 4aCTOTHI U EPHO/Ia KOJeOaHUI MPY>KHHHOTO MasgTHHKA.
3. HccnenoBanue 3aBUCMMOCTH MeproIa KOJIEOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT AJUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIepHoia KOIeOaHuil Ipy>KHHHOTO MasTHUKA
OT Macchl rpys3a.
5. IIpoBepka HE3aBUCHMOCTH Tepuoaa KoJeOaHWil rpy3a, MOABEHICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAECMOHCTPUPYIOIIUME 3aBUCUMOCTh  Iiepuofa  KoJjieOaHui
NPY>KUHHOTO MasgTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3mepeHue ycKopeHus CBOOOTHOTO MaICHHUS.
Pa3nen 10. DjieKTpoMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpOMarHuTHble  BoJIHBL.  (CBOWCTBa
anexkTpoMarHuTHeIX BodH. Illkana siekTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



DIIeKTpOMaruuTHas npupojaa ceera. CKopocTs cBeTa. BonHOBEIE CBOICTBA
CBETa.

Jemoncmpayuu.

1. CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padomot u onvimel.

1. V3ydyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIIBI0O MOOUIIBHOIO

TenedoHa.
Pa3nea 11. CBeToBbIe IBJICHUA.
JlyueBas MOJIC/b CBeETA. HUctounuku CBETAa. [IpssmonuHerHOE

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKajio. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomyieHHs cBeta. [losiHOe BHYTpeHHeEe
OTpaXeHue cBera. Vcrmonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKHUX CBETOBOJAX.

Jluaza. Xonx osyueir B JsmH3e. Onruueckas cucrema ¢oToamnmnapara,
MUKPOCKOINAa M Tejieckoma. [7a3 kak onTtudeckass cuctema. biIM3opykocTh H
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekrp. Omnbeitel HeioTona. Crioxkenue
CIIEKTPaJIbHBIX 1IBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssMOMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue nzoOpaxeHUM B MIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydel B cobuparomiei JuH3e.

XO0J Iydei B pacCenBaAIOLIEH JIMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.

W o N Uk WD e

[TpunHun neiictBus goTtoamnmnapaTa, MUKPOCKOTA U TEIECKOTIA.

10. Monens rinasa.

11. Pa3noxenue 6emoro cBeTa B CIEKT).

12. [Tomyuenune O6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHUSI CBETOBOTO Jiyda OT yrjia
NaJCHUs.

2. M3yueHue xapakTepUCTUK U300paXEHUS MPeIMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTjla IPEJIOMIICHHS] CBETOBOIO JIyda OT yrja

MaJICHUs] Ha TPAHUIIE «BO3YX—CTEKIIOM.



4. llonmyueHne n300paxeHUi C MOMOIIbIO COOUPAIOUIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUSI U ONITUYECKON CHIIBI cCOOMparonieit
JUH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHUIO LIBETA MPEIMETOB MPHU WX HAOIIOJECHUM 4Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHnToBbIE SIBJIEHUS.

Omneitel Pesepdopaa u nnanetapHas monens atoma. Monens atoma bopa.
Ucnyckanue u norionieHue ceera atroMoM. KBanTtel. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Alnbda-, 6eTa- 1 raMma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHas wMozgens aTtomMHOro siapa. M3otombl.  PaamoaxkTuBHBIC
npeBpaiieHus. [lepuos monypacmana aTOMHBIX siEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aps0BOTO M MacCOBOTO YHCEI.
DOHeprusi CBsI3M aTOMHBIX sjuep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounvku sHepruu CoJiHIla U 3BE3I.

Anepnas sHepreTtuka. JIeMCTBUS pPaAMOAKTUBHBIX H3JIYYCHUNW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIYy4EHUS U MOTJIONIEHUS.

2. CrnexTpsl pa3InuHbIX ra30B.

3. CnekTtp Bomopoaa.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. PaboTa cuéTurka MOHU3UPYIOIMNUX U3TYICHUH.

6. Peructpamus uzinydeHus NpupoaIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGnropeHue CIUTOMIHBIX U IMHEHYATHIX CIEKTPOB U3TyUCHUS.

2. HccrnenoBanue TpEKOB: U3MEPEHUE YHEPTUM YACTHULBI 10 TOPMOZHOMY

nytu (o gororpadusim).

3. M3mepenne pagnoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOIYIIH IPEIHA3HAYCH JIJISI CHCTEMATU3AINH
u  0000IIeHHs] TPEIMETHOTO  COJIEP)KaHWsI M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (u3uke s oO0ydaromuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MPEMET.

[Ipu M3ydeHHU JAaHHOTO MOJIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0OECIEUUBAECTCS JNOCTUXKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  OOydeHus, (popmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJI0OB HCCJIEI0BaHUs



SBJICHUN NPUPOJLI U TEXHUKH, OBJIAJCHUEC YMEHUSIMHU OOBACHITH (U3MUYECKUE
SIBJICHUS, NPUMEHAS I[IOJIyYCHHbIC 3HAHWs, pelarb 3aJadyd, B TOM YHUCIIE
KAaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHOMNIHANBHO AEATEIBHOCTHBIM XapakTep AAHHOTO pasfeiia pealin3yercs
32 Ccu€T TOro, 4YTO OOy4YaroIIuecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3uUecKue sIBJICHUS B OKPY>KarOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HU;
UCIIOJI30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NYECKUX SIBIICHUM, B TOM
YHUCIIe 111 MPOBEPKU TUIMOTE3 U MOJYUYCHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHSITh HAyYHbIC OCHOBBI HauWOoOJiee BaXHBIX JOCTIKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MTPAKTUYECKOTO UCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTMKCHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX

pE3yJIbTATOB.

B pe3ynbTaTe uydenus Gu3NKA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbI CIEAYIONIME JIMYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MATPUOTHYECKOI0 BOCTIMTAHMSA:

e — MPOSIBJICHHE UHTEpPECA K UCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3HUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

e 2) rpaskAaHCKOT0 U YXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e — TOTOBHOCTb K aKTHBHOMY YYacCTHIO B OOCY>KJIGHUHM OOIIECTBEHHO 3HAYHMMBIX
U OTUYCCKUX TMpOOJIeM, CBS3aHHBIX C TPAKTHYCCKHUM TMPUMCHCHHEM
JTOCTKEHUHN (HU3UKH;

e — OCO3HAHHME BAXXHOCTU MOPAIbHO--3THUYECKUX MPUHIUIIOB B JEATEILHOCTH
YYEHOT0;

e 3)3CcTeTHYECKOro BOCIIUTAHUA:

e — BOCIPHUATHE ICTETUYECKUX KadeCTB (PU3MUYECKOW HAayKH: €€ TapMOHMYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTO MO3HAHMSA:

e — OCO3HAaHME IIEHHOCTH (U3MYECKON HAyKM KaK MOIIMHOTO HMHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJbTYPBI;

e — pa3BUTHE HAY4YHOW IIOO03HATEIHLHOCTH, MHTEpEca K HCCIEAOBATEIbCKOU
NeSTEHHOCTH;

e 5) (¢opmMupoBaHus  KyJbTYpbl 3A0POBbS H  3MOIHOHAJBHOIO
0J1aronoJy4us:

e — OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a »HU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPABWJI OE30MaCHOTO TIOBEICHUS Ha
TPAHCTIOPTE, HA JIOPOTraX, C AJIEKTPUUECKUM W TEIUIOBBIM 00OpYyTOBaHUEM B
JIOMAIITHUX YCJIOBUSX;

e — chOpMHPOBAHHOCTh HaBbIKa pedJeKCHH, TMPU3HAHME CBOETO MpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYroro 4eIoBeKa;

o 6) TPyZ10BOr0 BOCIIMTAHUS:

e — AKTHUBHOE YYacTHE B PEIICHWU NPAKTUYCCKUX 3a7ad (B paMKax CEMbH,
0o0pa3zoBaTeIbHON OpraHu3alydu, ropoja, Kpas) TeXHOJIOTHUYECKON u



COIMAJIFHOW HAMpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE M (PU3HUCCKHUX
3HAHUM,

e — MHTEPEC K MPAKTUICCKOMY U3YUEHUIO MTPOPECCUH, CBA3AHHBIX ¢ (DU3UKOMH;

e 7)IKOJIOTHYECKOT0 BOCIIUTAHUSI:

e — OpHWCHTAIMSI HAa NMPUMEHEHUE (PU3MYCCKWX 3HAHWW JJIS pElIeHUs 3ajad B
00JIaCTH OKPYIXKAIOIICH Cpelbl, TUIAHUPOBAHMS ITOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX TIOCIIEJCTBUI JIsI OKPYKAIOIIEH CPEIbI;

e — OCO3HAHHUE TIO0ATBHOrO XapaKTepa SKOJOTHYECKHUX IMPOOJeM M MyTeH HuX
pEIICHHSI;

e 8) azmanTanmMu K HM3MEHAIOIIMMCS YCJIOBHSM CONUAIBHONH W TPHPOTHOWM
cpeabl:

e — TIOTPEOHOCTh BO B3aWMOJICHCTBUM TIPH BBIMOJHECHUU WCCJICAOBAHUN U
NPOEKTOB (U3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX;

e — TIOBBIICHWE YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 MPAKTHUECKYIO
JESATEITBHOCTD;

e — IOTPEOHOCTH B POPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM YHCJIC (OPMYITHPOBATH
UJICH, TIOHSATHUS, TUTIOTE3bI O PU3HUYECKUX 0OBEKTAX U SBIICHUSX;

e — OCO3HaHHE JACPUIMTOB COOCTBEHHBIX 3HAHUHA M KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHHPOBAaHWE CBOETO PAa3BUTUS B MPUOOPETEHHWH HOBBIX (HHU3HUECKUX
3HAHUM;

e — CTpPEMJICHUE aHATM3UPOBAThH U BBISIBIIATH B3aUMOCBS3U MPUPOIBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIC C UCTIOIH30BAaHHEM (PU3NICCKIX 3HAHUM;

e — OICHKAa CBOMX JEHCTBUH C Y4ETOM BIHUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX ITOCIIECTBHH.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbTaTe ocBoeHHs mporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIE YHUBEPCAIbHbBIE YUeOHbIE IEUCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCAJbHbIE  y4eOHbIE  JEWUCTBUS, PETyJISTUBHBIC
YHUBEpCAIbHBIC YUeOHBIE NCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeiCTBUSA

Ba3oBble JJornyecKkue AeicTBHA:



BBISIBISIT M XapaKT€pU30BaTh CYIIECTBEHHBIE MPU3HAKM OOBEKTOB
(stBIEHUM);

YCTaHABJIMBAThH CYLIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS s
000011IeHHs 1 CPAaBHEHUS,

BBISIBJISIT 3AKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX ¥ HAOTIOJEHUAX, OTHOCAIIMXCSA K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO--CIIEICTBEHHbIE CBA3M NPHU HM3YyYEHUU (PU3NYECKUX
SBJICHUHA U MPOIECCOB, JEJATh BBIBOJAbI C UCIIOJIB30BAaHUEM JEAYKTHUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUMN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBA3SAX
(u3HUECKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMpATh crmoco0 pelleHus Yy4yeOHOW (u3nuecKon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbCKUE JEHCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUIaHY OMBIT, HECIOXKHBIN
bu3MUeCcKUil SKCIEPUMEHT, HEOOJNBIIOE HCCleoBaHuEe (DU3NIECKOTO
SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTh M  JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMyIIHpPOBaTH 0000IIEHNS U BBIBOJBI 110 pe3yabTaTaM
IPOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHNUS,

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOIOKEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

IPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTBI U 3alpOCHI IIPH ITOUCKE U
orbope HMH(pOPMAIMK WIH JAHHBIX C YYETOM IMPEII0KEHHOH yueOHOM
bu3nveckoi 3a1a4m;

aHaAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUAOB M (POPM IIpeICTaBICHHUS,

CaMOCTOSITCJILHO  BBIOMpaTh ONTHMAJbHYIO (HOpMy MpeACTaBICHUS
uHbOpMAIlMK W WUIFOCTPHPOBATh pellacMble 3aJadyd  HECJIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HHOM rpaduKoi U UX KOMOUHAIUSIMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE JCHCTBUA:

B X0Jie OOCYyXJeHHs ydeOHOro marepuana, pPe3yiabTaTOB J1a0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI 1
BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha pEIICHHE 3aJadyd U MOJJIep)KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,;



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXKICHUSMHU JAPYTUX YYACTHHKOB
auanora, OOHapyKUBaTh Pa3Iu4Kle U CXOJCTBO MO3ULIUN;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATh PE3YIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO OIbITA
(3KCTIEpUMEHTA, UCCIIEIOBAaHUs, IPOCKTA);

NOHMMAaTh M  HCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH u
UHAUBUAYAJTbHOM paboOThl MpU pEUIeHUH KOHKPETHOM (PU3HUECKOU
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM N1€ATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTH)KEHHIO: pACIpEeNeNsiTh PpOdH, OOCYXKIaTh HPOLECCH H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpPaBJICHUIO W KOOPJAUHUPYS CBOM JEHUCTBUS C JIPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIMIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryiasiTuBHbIC YHUBepCaJIbHbIe Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TSt perieHus: GU3NUeCKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3NIMUHBIX  MOAXOAAX TMPHUHATUS  PEIICHUM
(MHOIMBUIyaIbHOE, TPUHITHE PEIICHUS B TPYIE, MPUHATHE PEIICHUN
TPYION);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKOn 3aa4u WIn
IUTaHA HCCIEJOBAaHUS C Y4ETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJIaraéMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U IIPEJIaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIDKEHHUS  (HEHOCTHMXKEHUS) PE3yIbTaTOB
NEeATEeNbHOCTH, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUeCKOr0  WCCIENOBaHWS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIUXCS CHUTYyallMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE Clopa WK JIUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYyTOro;



MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pEeUIeHUU (PU3UUYECKUX 3a]1ay WIn
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 00yueHust B 7 Kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKUE UM  XUMHYECKUE  SIBJICHUA,
HAOII0/IeHUEe, SKCIEPUMEHT, MOJeb, TUIOTe3a, €AUHULBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHUUECKOEe JBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHENHOE), TpPaeKTOpHs, PaBHOJACUCTBYIOIIAS
cua, nedopmanus (ympyrasi, MJacTU4ecKas), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IBL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE JABUXKEHHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBWXCHHE, HEPABHOMEPHOE  JBWXKCHHUE, HWHEPIMA,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCHIO
BpallleHUs, Tepeaadya JaBJICHUS TBEPABIMU TelaMU, >KUAKOCTSIMU U
razamu, arMocdepHOe JaBlieHHWe, IUIaBaHWE TeJ, MpeBpalieHUs
MEXaHUYECKOW HHEPTrHM) IO ONHUCAHUI0 MX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uHcie (U3NYecKue SBICHUS B TPHUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSMMU B JKMBOM U HEXKUBOU
IIPUPOJAE, NEUCTBUE CHUJIbl TPEHHUS B NPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JIaBIICHUSA Ha XKUBOW OpraHU3M, TUIaBaHHE PHIO, pblYaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (DU3UUYECKUX SIBICHHUI;
OMKCHIBATh M3YyUYCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBICHUS, UCIIONB3YS
¢usnueckre BeaMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBAa, BpEMS,
IIyTh, CKOPOCTb, CPEAHASA CKOPOCTb, CHJIA YIIPYTOCTH, CUJIA TAKECTU, BEC
Tela, Ccujla TPEHHWs, JAaBieHue (TBEPAOro Teja, JKUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, TUICYO CHIIBI,
MOMEHT CWIbI, KOXQ(HUIMEHT TOJE3HOTO JEeUCTBUS MEXaHU3MOB,
KMHETUYeCKasi W IMOTEHIHAIbHAs SHEPrus), NpU OMNUCAHUM MPABUIBHO
TPAKTOBaTh  (PU3WYECKUI  CMBICI  HCIONB3YEeMBIX  BEIMYWH,  HX
0o003HaueHUsT W EAVHUIBI (DU3UIECKUX BEIMYHUH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JIAHHYIO (PU3UUECKYIO0 BEJIUYUHY C APYTMMHU BEIWYHMHAMH,
CTPOUTH rpaUKU M3yUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBICHUS M IPOLIECCHI,
WCIIOb3Ys TpaBUiia CJIOXKEHUsI CUil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs peiyara (0J0ka),
«30JI0TO€ TPaBWJIO» MEXAHHMKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPruu, NpHU OSTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHA U
3aMMChIBATh €T0 MAaTEMATHUYECKOE BhIPAKEHUE;

O0O0BSACHATH (PU3UUECKHUE SABJICHMS, ITPOLIECCH U CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUUMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1—2
JOTUYECKUX LIAroB ¢ Oonopoil Ha 1-2 H3ydeHHBIX CBOMCTBA (PUIMYECKUX
SABJICHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amauyd B 1-2 neHCTBUSA, HCHOJB3YysS 3aKOHBI U
(dopMyIbl, CBs3bIBaOIIME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PacuéThl, HaXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OICHUBATh PEATMCTUYHOCTh
MOJIy4eHHON (DU3NUECKON BETUUUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO pEHIUTh MPU OMOIIU
(¢u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
npennonoxenue  (Tumoresy),  pa3idyaTh W HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJI€ OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaM;

OPOBOAUTH OIBITBI 1O HAOMIONEHUIO (PUBMYECKUX SBICHUH WIH
buzmIecKux CBOWCTB Te: bopMyIUpOBaTH MIpOBEPsIEMbIC
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh XOJI OMBITa U (POPMYIUPOBATH BHIBOIBI;

BBITIONHATh TPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeJa,
o0béMa, CHIBI W TEMIIepaTypbl C UCIOJb30BAaHHUEM aHAJOTOBBIX H
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHHUS NPUOOPOB € YUYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEIMUYUHBI OT
IpPYrol C HCHOJB30BAaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEpPHO JBUXKYIIETOCAd Tela OT BPEMEHM [IBHXKCHHUS Teja, CHUJIbI
TPEHMSI CKOJIBKEHHUS OT BEca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAU CONMPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BHITAIKUBAIOWIEH CHUIIBI OT 00bEMa
MOTpyKEHHON YacTH Teda U OT IUVIOTHOCTH >KHMJIKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH T€JIa, OT TJIyOMHBI, HA KOTOPYIO MOIPYXEHO TEJO0, YCIOBUN
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHsI pbluara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIIENOBaHUs, COOMpaTh YCTAaHOBKY |
BBITIOJHATh W3MEPEHUs, CIeAys NPEIJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUIE
MIPEIOKCHABIX TaOMUIlT U TPapUKOB, JENaTh BBIBOJBI 10 pe3ybTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIE H3MEpPEHUs (U3UYCCKUX BEIMYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO Tela, CHJIAa TPEHHUS CKOIBKCHHS,
JaBJICHUE  BO3MyXa, BBITAJKHBAIONIAs  CHJIA, JICHCTBYIOIIas  Ha
NOTPY)KEHHOE B KUAKOCTH TeI0, KOA(D(HUIIMEHT IOJIC3HOTO JeHCTBHS
NPOCTBIX MEXaHWU3MOB), CIEAysd MPEUIOKESHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUN W3MEPEHUM COOMpATh ASKCIICPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCIISITH 3HAUCHNE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH MPU padboTe ¢ J1ab0paTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh IMPHUHIUITEI JICHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETp, JIWHAMOMETpP, COOOIIAIOIIMECS COCYABI, OapoMerp,
phIyar, MOJBMKHBIN M HETIOABUKHBIN 0JIOK, HAKJIOHHAS IUTIOCKOCTH;
XapaKTepU30BaTh NPHHIMIBI  JEHCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHusi (B TOM 4YHCIIE:
NOJIIMITHAKHA, YCTPOWCTBO  BOAOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
O CBOHMCTBaX (U3MYECCKUX SBICHUN U HEOOXOTUMBbIC (PU3NICCKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEphl  (HaXOAWTh WHGOpPMALMIO O  MpPUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUECKUX 3HAHWUH B IOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3JI0POBbS M COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPY’KAIOIIEH CpeJIE;

OCYIIECTBIISITh OTOOP HCTOYHMKOB wuHpopMmanuu B MHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJIETSTH
UH(GOpPMAIINIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BBHIMOJTHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepaTtypy  (HHU3MYECKOTO  COAEpKAHUS, CIPABOYHBIE  MaTepUAIbI,
pecypcel cetn IHTEpHET, BIageTh mMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3UUECKOTO COACPKAHUSA, B TOM



quciae MyOJUYHO JENaTh KpaTKUE COOOIIEHMs O pe3yibTaTax NPOEKTOB
WIM y4EeOHBIX HCCIENOBaHU, NOpPU HTOM TPAMOTHO HCIOIb30BAThH
M3YYEHHBIA TOHATUUHBIM ammapaT Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpelesiTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTHh 3a BBIIOJIHEHUEM IUIaHA JEHUCTBUM, aJEeKBATHO OLICHUBATh
COOCTBEHHbIM  BKJIAJ B  JICATENIBHOCTh  TPYIIbI,  BBICTPaUBaTh
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o0yueHusi B 8 kiacce npeameTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHUS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUTMYECKUE U
aMmopdHble Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAXHOCTH
BO3JlyXa, TeMIeparypa, BHYTPEHHSS OHHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN JIEKTPUUCCKUI 3apsiJl, FIECKTPUUECKOE TMOJI€, TPOBOTHUKHU
U JIUDJICKTPUKU, TIOCTOSIHHBIN JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pPACIIMPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE PABHOBECHE, CMAuyMBaHUE, KAUJULSIPHBIEC SIBICHUS, WCIIAPEHHE,
KOHJICHCAILIUs, IUIABJICHUE, KPUCTAUIM3aluus (OTBEpIAEBAHHUE), KUIICHUE,
TeIJIonepeaayda (TeTIONPOBOAHOCTS, KOHBEKIINS, U3IIyYEHUE),
ANEKTpU3alus T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCHCTBHE MAarHUTOB, JEICTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAaHUI0 HX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUM B
OKpYXaIolleM MHpEe, B TOM 4HCIe (pu3nyYecKkue SBICHHUS B TMPUPOJE:
NOBEPXHOCTHOE HATSXKEHUE M KANWUISIPHBIE SIBICHHS B MPUPOJE,
KpUCTaUIbl B mpupojae, wuznydeHue CoiHIa, 3aMep3aHuE BOJAOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHES, CHETa, dJICKTPUIECKHE
SABJIICHUS B atMocdepe, IIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emutd, Jpeid TMOIFOCOB, POJIb MATHUTHOTO TOJS ISl KWU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
yueOHYyI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHUM;

OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeN M (DU3UUYECKUE SIBIICHUSI, UCIIONB3YS
bu3nUeckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPTUsl, KOJTUYECTBO
TEIJIOTHI, yJieJIbHAsI TeIUIOEMKOCTh BEIIECTBA, yJeJbHas TEIoTa



IUIaBJICHMS, yJeJIbHasg TeIIoTa NapooOpa3oBaHusl, YAENbHas TEIUIOTa
CropaHusi TOIUJIMBA, KO3()(PUIMEHT TOJE3HOro JEWCTBUA TEIJIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTh BO3/yXd, AJIEKTPUYECKUHN 3apsi,
CUJa TOKa, JJIEKTPUYECKOE HANpPsKEHHE, CONPOTHUBICHUE IPOBOJHMKA,
yIEeIbHOE  CONpOTHBJIEHHE  BemiecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKa), TMpU ONUCAHUU MPaBUIBHO  TPAKTOBATh
(u3HUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHUIIBI
(¢u3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBSI3bIBAIOIINE JIAHHYIO
bU3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUUUH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOILECCHI,
UCIIONIb3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEOpUHU
CTpOEHUS BEILECTBA, MPUHLMUIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa 1Sl ydacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpAaHEHUs OHHEPruM, IpU ITOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMCHIBATh €ro MaTeMaTHuecKoe
BBIPAKEHUE;

OOBSACHATH (U3MUECKHE MPOLECChl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallul MPAaKTUKO-OPUEHTUPOBAHHOI'O XApaKTEpa: BBIABISATH
PUYHUHHO-CIIEJICTBEHHBIE CBS3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3y4eHHBIX CBOWMCTBA (U3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyu B 2—3 JCHUCTBUA, HCIONB3YysSd 3aKOHBI U
dbopMyIbl, CBsi3bpIBaOIIKME (DU3UUYECKHME BEJIMYMHBI: HAa OCHOBE aHaln3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsI peIIeHHus 3ajadyd, BBIOUpATh 3aKOHBI HU  (OPMYIIHI,
HEoOXOMUMBbIE Mg €€ pelieHus, MPOBOAUTH Pacu€Thl U CPABHUBATH
MOJIY9€HHOE 3HaueHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JAHHBIMH,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEHIUTh TPH TMOMOIIU
(¢u3nYeCKuX METOJIOB, MCIIONb3ysd OMHCAHHE HCCIETOBAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNUE, OLICHUBATh IPABUIIBHOCTH  IOPSAKA
IIPOBEJICHUS UCCIEN0BAaHMS, J1€JIaTh BEIBOJBL;

NPOBOAUTH OMBITBI MO HAOMIOMEHWIO (U3WYECKUX SBICHUW WU
¢u3rUecKrX CBOWCTB Tel (KaWIISIPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMreparypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHus NpPU H3IYUYEHHH OT LBETa H3Iy4arolled (Morionaromei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHUSI BOABI OT TEMIIEPATYpPhI KUJIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, DJJIEKTPHU3alMs TEel MW B3aWMMOJEHCTBUE
3JIEKTPUYECKUX 3aPsI0B, B3AUMOAECHCTBUE ITOCTOSSHHBIX MAarHUTOB,



BU3yQJIM3alllsl MAarHUTHBIX TIOJE€H TOCTOSHHBIX MAarHUTOB, JACHCTBUSA
MarHUTHOTO TOJs Ha MPOBOAHHK C TOKOM, CBOWMCTBA JJIEKTPOMArHUTa,
CBOICTBA 3JEKTPOJABUraTeisi IMOCTOSHHOIO TOKa): (hOpMYIUpOBATH
MpoBepsieMble MPEATONI0KEHHSI, COOUPATh YCTAHOBKY M3 IMPEATI0KEHHOTO
000pyTIOBaHUS, OMUCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOBI;
BBIMIOJIHATG ~ TPSIMBIE  HM3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BIOKHOCTH BO37yXa, CHUJIBl TOKA, HANpPSDKEHHUS C HCIOJNBb30BaHHEM
aHAJIOTOBBIX MPUOOPOB M NATYMKOB (PU3NYECKUX BEIMYMH, CPABHHUBATH
pe3yabTaThl U3MEPEHHIA C YUETOM 33JaHHOW a0COTIOTHON MOTPEITHOCTH;
IPOBOJIUTH UCCIIETOBAHUE 3aBHCUMOCTH OJHOM (DU3MUECKO BETMUMHBI OT
ApPYroil C  WCHOJB30BAaHUEM TPSAMBIX  HM3MEpPEHHH  (3aBHCHMOCTH
COTMIPOTUBJICHHSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOIIATU TOMEPEYHOTO
CCUCHUS U YACIBHOTO CONMPOTUBIICHUS BEIIECTBA MIPOBOJIHMKA, CHIIBI TOKA,
WIYIIeT0 Yepe3 TMPOBOJHHUK, OT HAaMpsDKEHUS Ha  MPOBOIHHKE,
UCCIIEJIOBAHWE TIOCJICIOBATEILHOTO U MapajUIeIbHOTO  COCTUHEHUIM
NPOBOJIHUKOB): TUIAHUPOBAaTh WCCIICIOBaHUE, COOMpATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHsI, CIEIysl TMPEITOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IMOTYYCHHOH 3aBUCUMOCTH B BHAE TaOMUIl W TpaduKOB,
JIeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEOBAHUS;

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (PU3NYECKUX BeIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE TPOBOJAHMKA, padoTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEysl MPEIIOKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHUE BEIMYUHBI,

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX oOmHUcaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, aMIepMeTp,
BOJIETMETP, CUETUYMK OHJIEKTPUUYECKOW DHEPIrHH, SJIEKTPOOCBETHTEIHHBIC
npuOOpHl, HarpeBaTeNbHbBIE JIEKTPONIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
HPEOXPaHUTENH, FTEKTPOMATrHUT, JIEKTPOJIBUraTEIh OCTOSIHHOTO TOKA),
UCTOJB3Yysl 3HAaHUS O CBOMCTBaX (U3WYECKUX SBICHUA M HEOOXOAMMBIE
¢uznyeckne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEpPUTENIbHbIC
npubopel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHUs, 3JEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPHUECKHUX



Ieneil ¢ MociieJOBaTeIbHBIM U TMapalIeIbHBIM COCTUHEHUEM SJIEMEHTOB,
paszimyasi yCIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUUECKUX IICTICH;
MPUBOIUTH  NpPUMEpPHl  (HaXOOWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUS (U3MYECCKUX 3HAHUA B TTOBCETHEBHOMN
KU3HU JIs oOecrieueHns 0€30MacHOCTH P OOpaIeHUH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXPAHCHUS 3JI0POBbS W COOIIOACHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY KaIOIIEeH cpejie;

OCYIICCTBIISITh  MOUCK HMHPOpManuK  (DU3UIECKOTO COACpKAHUA B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUH W IMYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHMKOB  BBIJACIATH HHPOPMAILUIO,  KOTOpas
SIBJISICTCS TIPOTUBOPEYNBOMN MJIM MOYKET OBITh HEJTOCTOBEPHOA;
UCIIOJIb30BaTh MPHU BBIMOJTHECHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy (HHU3UYECKOTO COJACpXKAHUsS, CIPABOYHBIC  MaTCPUAIBI,
pecypcel ceTr MIHTEpHET, BlaaeTh MpUéMaMy KOHCIICKTUPOBAHHS TCKCTa,
npeoOpa3oBaHus HH(OOPMAIIUU U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass uHPOpPMAIMIO W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUIECKOTO
colepkaHWs, B TOM YHCIC IyOJUYHO TPEJACTABIATh PE3YJIBTATHI
NPOEKTHOW WIJIM WCCIIEIOBATEIbCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIONh30BaTh M3YYCHHBIM TOHSATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BHICTYIUICHNE TIPE3CHTAIINCIH;

NpY BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAaHUN (PU3NICCKUX
IPOIIECCOB PACIpPENesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTH 32 BBIIOJIHCHUEM TUIaHA JACUCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJI B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy o6yuenust B 9 kjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIDKCHHS, Aedopmarius
(ympyrasi, macTUyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEJIO,
LHEHTpP TSAXKECTU TBEPAOIrO Tella, paBHOBECHUE, MEXAaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Mpa3ByK M YJIbTPa3BYK, JJICKTPOMAarHUTHBIC BOJIHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M TallbHO30PKOCTb,
CIIEKTPbI UCITYCKaHUs U MOTJIOUIEHUS, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsl YHEPreTHKa;



pasznuyarh SIBICHHS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHU)KEHUE, CBOOOJIHOE
MajJIeHUE TeJl, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHHUE, KOJeOaTelIbHOE NIBH)KEHUE (3aTyXalollue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeJoro cBeTa B
CHEKTp M CJOXEHHWE CHEKTpPaJIbHBIX I[BETOB, JHUCIEPCUS CBETa,
€CTECTBEHHas! PaJMOAKTUBHOCTb, BO3HHUKHOBEHHUE JMHEHYAaTOrO CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpyXaromeM Mupe (B TOM uucie (U3NYECKHE SIBICHHUS B MPHUPOJE:
NPWIKBBI U OTJUBBI, ABMKEeHHUE T1aHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB IKMBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OHOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPaUONETOBOIO W PEHTIEHOBCKOTO HW3JIYYCHMM, €CTECTBEHHBIN
pasivoaKkTUBHBIA (OH, KOCMHYECKHE JIy4Yd, DPAJUOAKTHUBHOE H3ITy4EHHUE
OPUPOAHBIX MHMHEpAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX M3JIy4YECHHH Ha
OpraHu3M 4eJIOBEKa), IPU 3TOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (U3NYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NUYECKHUE SIBICHUSA, UCIIONIB3YS
¢u3nyeckue BeIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KEHHMH, YCKOPEHHE, NEPEMEIIECHUE, IYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CHJA YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJeHHs, BEC Tela, WMITYJIbC Tela, HMILYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIHAbHAsg OHHEpPrus Tena,
HNOJHATOIO HAJl MOBEPXHOCTBIO 3€MJIM, MOTCHLHMAJIBHAs 3HEPrUsl CKATOU
OPYXXUHBI, KWHETUYECKas OJHEPrus, IOJIHAsg MEXaHU4YecKas >SHEeprus,
HEepUoJ U 4acToTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEJOMIICHHS CPENbl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBAaTh (IU3MUYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HAYEHUS W €IUWHUIBI (U3MUECKUX BEITUYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH Ipa)MKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHHs SHEPIruH, 3aKOH BCEMHPHOIO TITOTEHUS,



NPUHLUI CYNEPHO3UIMH CHJI, NPUHLMUII OTHOCHTeNbHOCTH [amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MUMIYJbCa, 3aKOHbI OTPAaKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHMsI 3apsI0BOTO U MAaCCOBOI0O YHUCEN
IpU SIIEPHBIX pEakUusAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (U3MUYECKHE NPOLECChl U CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHE U3  2-3
JIOTUYECKUX IIAroB C OMOpO Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUIMUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJaud  (omMparolMecss Ha cucTeMy U3 2-3
YpaBHEHHI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/lauyd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBHISBIATH HEIOCTAIONINE WM WU30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIEC JJISl PEUICHHUS, POBOAUTH PACUEThI U
OLICHMBATh PEATMCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHUs (pu3ndeckon
BCJIUYHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PpEIIUTh TMPU [OMOIIHU
¢u3MUeCcKX METOJOB, HCIONB3Yys OMUCAHUE WCCIEIOBAHUSA, BBIICIATH
npoBepsieMOe MPENINOJIOKEHNE, OICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJIEHUS  HUCCJIEOBAaHUA, JIeJlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OTIBITOB;

IPOBOAUTH OMNBITBI 1O HAaOMIONEHUIO (U3HYECKUX SBICHUNW  WIU
¢du3nuecknx CBOWCTB Tell (M3ydeHHe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXpaHEHUS] HHEPTUH, 3aBUCUMOCTH TEPHOJA KOJICOAHUH MPYKUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MaJIbIX KOJEOaHHH, MPSIMOIIMHEHHOE PAaCIIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeoro cBera B CIEKTp, U3YUYCHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs IpeaMera B coOuparomen
AWH3e, HAOMIOJEHUE CIUIONIHBIX W JUHEHYATBIX CIEKTPOB H3ITyUYCHUs):
CaMOCTOATENLHO COOHMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHUs, ONUCHIBATH XOJI OMBITAa W  €ro0  PEe3yJNbTaThl,
(bopMyIHpOBaTH BEIBOBL;

HIPOBOJIUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, ompeaenss
cpeaHee 3HAYCHHE U3MEpsSeMOW BeIWYMHBI ((POKYCHOE pacCTOsiHHE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbHOro nNpudopa);

MPOBOJUTH WCCIICIOBAHUE 3aBUCHUMOCTEH (U3WUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPECHHH (3aBUCUMOCTh TTYTH OT BPEMEHHU



MIpU PaBHOYCKOPEHHOM JIBUKEHUM O€3 HayaJdbHOM CKOPOCTH, Mepuoja
KOJIeOaHUN MaTeMaTHYECKOrO0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpake€HUs CBeTa OT yIJia MaJEHUs M yria MpeJoMJICHUs OT yriia
MajJieHusl): TUIAHUPOBATh MCCJIEJAOBaHUE, CaMOCTOSTENILHO COOHUpAThH
YCTAHOBKY, (UKCHUpOBATh pPE3ylbTaThl TMOJYYEHHOHW 3aBUCUMOCTH
bu3MYeCKUX BEIWYUH B BHUAEC TAaONMUIl M rpadUKOB, JIeJaThb BBIBOJIBI IO
pe3yabTaTaMm UCCIIe0BaHus;

NIPOBOJAUTh KOCBEHHBIE W3MEPCHHS (U3UYECCKUX BEIMYUH (CPETHSISA
CKOPOCTh U YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JBUIKCHUH,
YCKOpPEHUE CBOOOJHOrO MaJCHUS, XKECTKOCTh MPYKUHBI, KOAIDPHUIIUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuoa  KoysieOaHUl MaTeMaTH4ecKOro M MPYKUHHOTO MAasSTHUKOB,
ONTHYECKasi cujia CcOOUparolme  JMH3BI, PaJUOaKTUBHBIM  (DOH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh SKCIEPUMEHTAIbLHYI) YCTAHOBKY W
BBITIOJTHATh U3MEPEHUs, CIICIys MPEIIOKCHHOW UHCTPYKIIMH, BBIYUCIIATH
3HaYCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MOJTYYEHHBIE PE3yJIbTaThl C yUETOM
3a/ITaHHOM MOTPENTHOCTH U3MEPECHUM;

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PU3WYECKUX MOJIETeH:
MaTepHualibHasg TO4YKa, aOCONIOTHO TBEPAOE TEI0, TOUYEYHBIH HCTOUHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh TPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM Ha HUX oOmnucaHusi (B TOM YHUCITE:
CIUZOMETpP, NATYMKU TIOJOKEHMSI, PACCTOSHHMS MU YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, Tepuckor, Qoroamnmapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), uCHonb3ysi 3HAHUS O
CBOMCTBaX (PU3WYECKHX SBICHUA W HeoOXonumble (U3HUUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB W TEXHOJOTHMUECKHX TPOIECCOB
pU pEeNIeHUH Yy4eOHO--MIPAKTHUECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MIOCTPOCHMS N300paKEHUH B TIIIOCKOM 3€pKajie M COOMPAIONIEH JINH3E;
NPUBOIUTH  TpUMEpHl  (HAXOAuTh  WH(DOpMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOIB30BaHUS (PU3NUECKUX 3HAHUN B TIOBCETHEBHOMU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MPpUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbsI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHUS B OKPY KaIOIlel cpefie;



OCYIIECTBJIATh TOWCK HWHPOpMAMK (HU3HUECKOTO COJACp)KAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOUCKOBBINA 3alpoC, HAXOAUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOTHUTENbHBIX UCTOYHHKOB;

MCTIOJIH30BaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (U3MYECKOTO COJEp)KaHWS, CIpPAaBOYHbIE MaTepHabI,
pecypcbl cetn MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HHGOPMAIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJIBKUX HCTOYHHKOB (DH3MUECKOTO COACpIKAHMUA,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThI MPOCKTHON MU UCCIIE0BATEIBCKOM
ACeSITeNbHOCTH, TMpPH OTOM TPAaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHATUHHBINA amnmapar Hu3y4aemoro paszena (pu3uKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalued ¢ y4EToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HKA © HAYKA O fpupone https://m.edsoo.ru/7f416194
1.2 du3nyeckue BEITUYNHBI 2 1 bubmiorexa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/1 TO3HAHMS htts://m.eds00.ru/ 7416194
Hroro mo pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeIeHHs 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TROCHME BeffieeTna https://m.edso0.ru/7f416194
29 JIBr>keHre U B3aUMOICHCTBUE YaCTHIL 2 1 bu6mmoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETFTHEIE COCTOAHHA Bewecta https://m.edso0.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:keHHne U B3anMojaeiicTBHe Tel
bu6mmoreka [JOK
3.1 M 3
CXATITICCKOT ABIIIEHHE https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bu6nmoreka [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

. .B 14 2
33 Cuna. Buget cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMU, XXUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
Alapterne Kot > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4, A
3 TMOC(epHOE JaBICHIe 6 https://m.edso0.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U ra3a Ha Orpy:KEHHOE 7 3 bubnmuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomiHOCTh. DHeprusi
bu6mmoreka [JOK
>1 Paota i MomHoCTS 3 . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 TIpocTeie MeXaHH3MbI ° . https://m.edso0.ru/7f416194
5.3 MexaHuveckast SHEPTUs 4 1 bubmorexa HOK
https://m.edso0.ru/7f416194
Utoro no pazueny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM HppoBbIe
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUSI
. bubnuoreka [JOK
11 C 7
TPOCHHE M CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOHECehl https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3nen 2. DjaekTpuyecKkue 1 MArHUTHbIE SIBJIEHUSI
21 DIEeKTpUYECKUE 3apsiibl. 3apsyKEHHBIE TEla 7 1 bubnuoreka [JOK
' M MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN EKTPUISCKUN TOK 20 1 7 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN HEAYKIN https://m.edsoo.ru/7f4181ce
Utoro no pazueny 37
PeszepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5



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

KoanyecTBo 4acos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJeHUSA
MexaHn4eckoe IBHKEHHE U CITOCOOBI €ro bubmmoreka [IOK
11 10 1
OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B3aumoeticTeue Te 20 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHHS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanuveckue KoJieOaHUS M BOJTHBI
bub6 OK
2.1 MexaHuveckue KojaeOanms 7 3 nomoreka L1
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHudeckre BOJTHBL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 15
Pa3jaen 3. DileKTpOMarHuTHOE MOJie U YJIEKTPOMATHUTHbBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunorexa [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mno pazueny 6
Pa3gen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2 J 0 6
FIHSBL I OTHTHHCCIHE HPHOOPEH 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
ASIOACHIE DEIOTO CBeTa B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasznen 5. KBaHToBble siBieHUs
bubmmoreka [IOK
5.1 14 4 1
CIyCKaHHE U TIOTJIOIICHUE CBETa ATOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE STOMHOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A
AISPHBIE peartimd ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBTOpUTENILHO-00001IAI0 NI MOTYJIb
6.1 [ToBTOpeHue u 06001IeHUE CONEePHKAHUST 9 9 bubnuorexka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 27



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

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 ®du3nKa — Hayka O MPUPOJIE. 1
SBnenus npupoIbl
2 dusndecKue TBICHUS 1
3 duznyecKkue BEIMINHBI U HX 1
U3MEpPEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMIEPATYpPhl MPU TOMOIIIH 1 1
AKHUJAKOCTHOTO TEPMOMETpPA U AaTUHKA
TemnepaTrypsl"”
MeTo1bl HayYHOTO TIO3HAHMUS.
. bu6mmoreka [IOK
5 Onucanne GU3NIECCKUX SBJICHUI C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIENe
VYpoxk-uccnenoanue "[IpoBepka
5 TUIOTE3bI: AaTBbHOCTD MOJIETA MIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yem OoJbIlle BbICOTa MycKa"
Crpoenue BemecTBa. ONBITHI
7 P ’ 1 bubmuoreka [IOK
JOKa3bIBAIOIINE TUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
bu6mmoreka [JOK
8 JIBrykeHre yacTHll BEIeCTBa 1

https://m.edsoo.ru/ff0a013e



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

Ypoxk-uccnenoanue «OnbIThI O

9 HAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHHMA
11 BoJibl. O000IIIEHHE TT0 pa3ieny bubnuorexa [JOK
«IIepBoHauanbHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHn4ueckoe JBUKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6mmorexa [IOK
13 CxopocTb. EqMHHIIBI CKOPOCTH
p JIHATL p https://m.edsoo.ru/ff0a079c
14 Pacuyer mmytu ¥ BpeMEHHU IBUKEHUS bubnmorexa LIOK
yt P https://m.edsoo.ru/ff0a0aed
15 WNuepunsa. Macca — mepa bubnuorexa [JOK
UHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuetr Macchl bu6mmoreka [IOK
16
1 00beMa Tejla IO ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeeneHue
IJIOTHOCTH TBEPJOTO TEJIay»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMoencTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabota «M3yuenue

3aBHUCHUMOCTHU PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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(medopmaryin) IpyKHHBI OT
MPUJIOKEHHON CHIIBDY

21 SIBnenue tarorenus. Cuiia TSKECTH
CBsi3b MEX1Y CHIION TSKECTH U

22 Maccoi tena. Bec tena. Pemenue bubmorexa HOK

- ' . https://m.edsoo.ru/ff0a1778
3aja4 1o teMe "Cuja TSHKeCTH

23 Cuna TsDKeCTH Ha JAPYrux IIaHeTax. bubnuorexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [IOK

24 Wsmepenne cui. JluHaMoMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6morexa [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CroskeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJTHOM TI ;1?\//1);171 ’ bubmorexa HOK
g . p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIAS CHIT

97 Pemrenue 3agad mo teme
"PaBHoaelcTBYyIOIAs cuit”

28 Cuna TpeHus u e€ Buapl. TpeHue B bubnuorexka [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabota «3yuenune
3aBUCHMOCTH CHJIBI TPCHUS

29 CKOJILKEHHS OT CUIIBI JaBJICHHUSA U bubmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIITUXCS
IOBEPXHOCTEN

30 Pemienue 3anau Ha onpezenenue
PaBHOJEHCTBYIOIIEN CUIIBI

31 Pemenne 3amad mo Temam: «Bec bu6mmoreka [JOK

Tenay, «['padpuueckoe nzoOpaxxeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIAS
CHII»

KonTtponeHas pabota o Temam:
«MexaHnveckoe IBHKeHUey», «Macca,

32 IJIOTHOCTEY, «Bec Temay,
«['padrueckoe n3o0pakeHue CU»,
«Cub»
33 Hasnenue. CiocoObl yMEHbIIEHUS U bubnnorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE T'a3a. 3aBUCUMOCTH
34 HaBJ'IeHI/ISI raza ot 00beMa bubmorexa HOK
a1 ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepemaya gaBieHUS TBEPALIMU
35 TGHI;I\fIII/I >I<IfII KOCTSIMH H rlzl;aMH bubmmorexa [OK
> HKHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBiaeHne B )XKUIKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no reme «/laBiaenue B bu6mmoreka [IOK
JKHAKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 CooO0mmaronmecs cocy bl
HHarot e https://m.edsoo.ru/ff0a2970
39 IMuapaBanueckuii mpecc bubmorera [JOK
P P https://m.edsoo.ru/ff0a3136
40 ManomMmertpel. [lopiiHeBoi
’KUJKOCTHBIN HAcoC
a1 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. ATmMocdepHoe bu6mmoreka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMoc(hepHOTo TaBIICHHS.

bubmuoreka [JOK

43 OmneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HAJl YpPOBHEM bubnmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepouns. AtmocdepHoe bubnuorexa [JOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amgau mo teme "
AtmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 MIOTPYKEHHOE B HUX TEJO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeseneHue
48 BBITAJIKUBAIOIICH CHIIBI, bubnmuoreka [JOK
JEMCTBYIONIEH Ha TEJIO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCUMOCTH BEca bu6mmoreka [JOK
Teja B BOJAE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YacTH TeJa»
50 [InaBanme Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JIaGopatopHas paborta
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYHPOBAHUE JOJKU U
omnpenenaeHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau no remaM: «IlimaBanue bu6mmoreka [JOK
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cya0B. BoznyxomiaBanuey,
«/laBiieHnEe TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposneHast pabota o teme

53 «/laBieHne TBEPABIX TEIN, KUIKOCTEH

Y Ta30B»
bubmmoreka [IOK

>4 Mexanuieckas pabora https://m.edsoo.ru/ff0a3f82

bubmmoreka [IOK

55 MomHoCTs. EAMHHUIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBaEMOM IpH 1
noanéMe 1o JiectHuie"

57 [Ipoctbie MexaHnu3mbl. Poiyar.

PaBHOBecue cuil Ha peiyare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTopHas pabota 05 bubnuoreka [JOK
«HccnenoBanue yciaoBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenue 3aga4 no teme «YcioBus bu6mmoreka [JOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

50 MexaHusma. JlaboparopHas padota 05
«M3mepenne KII/I HaknoHHOM
MJIOCKOCTH

61 Pemenue 3amgau mo teme "Pabora, bu6mmoreka [JOK
MoIiHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckasi 3HEpIHusl. bubnuorexa [IOK



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

Kunernueckas 1 noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUs MEXaHUYECKOU
SHEPrUu

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT T10 TEME
"DKCrHepUMEHTaIbHOE OIIPEIEIIEHNE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATFHON YHEPTUU TIPH
CKAaThIBAaHHUM TEJa M0 HAKIIOHHON
IJI0CKOCTH"

65

KounTponbHas pabora o teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
no teMme "Mexanudeckoe aBHKeHue"

bu6morexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIil ypok. PaboTa ¢ Tekctamu
o teme "JlaBieHue TBEPIBIX T,
JKAJIKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIITHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
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8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue o op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHYECKOU TEOPUHU U UX OTIBITHBIE 1 bubmorera [JOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6morexa [IOK
ra3000pa3HOro COCTOSIHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO,
4 AKUJKOTO U ra3000pa3HOTO COCTOSHUMN 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOpUH
bu6mmoreka [IOK
5 Kpucrannumaeckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KaUJUIIPHOCTb. 1 bubmuoreka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciIMpeHne U CKaTHe 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEH dHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenionepenaun 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bub6mmoreka [IOK

= BEIIECTB U MAaTEPUAJIOB B LIEIISIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KommaecTBo TermnoTel. Y nenbpHas bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OaaHca. bubnuoreka [JOK
TemooOMeH U TENI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "UccnenoBanue sBICHUS bu6mmorexa [IOK
TEMI000MEeHa TTPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYEil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HE0OX0IMMOTO TSl HarPEeBaHMS Tella
Y BBIIEISIEMOTO UM IIPU OXJIAXKICHUN

16 JlabGopaTtopHas padota "OnpenencHue bubnuoreka [JOK
yAEIbHON TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IebHAas TEII0Ta bubnuorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KpUCTAJUIMYECKUX TeJl. Y JebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIABJICHUS

19 JIabopatopHas paboTa "OmnpeneneHue bubnuoreka [IOK
yEIbHOW TEIJIOTHI IJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

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

21 Kunenwue. Y aenapHas Temnora bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
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napooOpazoBaHus U KOHACHCAIUH.
3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS
oT atMoc(epHOTro JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlaboparopHas
pabota "Omnpenencane
OTHOCHUTEIILHOM BIQXKHOCTH BO3yXa"

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

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/yXa

24

[IpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KIIJI TenmoBoOro aBurartess.
TemnoBble ABUTATENN U 3aI[UTA
OKpYKalollel cpepl

bu6morexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEpPruM B TEIUIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOJILHOM paboTe
no Teme "TeroBsle ABJICHUS.
M3MeHeHune arperaTHbIX COCTOSTHUI
BemecTra"

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

28

KonTtponbHas padoTa o treme
"TemnoBble gBineHnsa. I3MeHeHne
arperaTHbIX COCTOSIHUM BerecTna"

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

29

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYCCKUX 3apA10B

30

Ypok-uccienoBanue "IneKTpu3anusl
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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B3anmoenicTre 3apsKEHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB 271EKTPUYECKOTO bubnuorexa [JOK
nons. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX TTOJIEH
Hocutenu snexTpuueckux 3apsa0B.
33 DnemeHTapHbIH 3apsn. CTpoeHue
aToma
34 [IpoBOAHUKH 1 AVDIIEKTPUKH. 3aKOH bubnuorexka [JOK
COXpPAHEHUS IEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha mpuMeHeHne bubnnorexa [JOK
CBOWCTB 3JIEKTPUYECKHUX 3apsAJI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS €r0
36 cymecTtBoBaHus. IcTOUHUKH bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBHSI STEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenoanue "JleiictBre
38 JIEKTPUIECKOTO ITOJISI Ha MPOBOTHUKH 1
U TUDJICKTPUKH"
39 DIEeKTPUYECKUN TOK B METaJlIaXx, bubnunorexka [JOK
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuUecKas Uenb U €€ COCTABHbIE
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mMepeHue U peryaupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HANPSKEHUE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "U3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CornpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ COMPOTUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIaAN https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U MaTepuaa”
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma JuIs yyacTka Bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTopHas pabota
"HccneqoBadue 3aBUCUMOCTU CHIIEI

46 TOKa, HJIYIIEr0 Yepe3 Pe3nucTop, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarensHOE U MapauIeIbHOE
CO€IMHEHUS POBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIE0BATEILHOM COEIMHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIA Ul CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieIbHOM COeTMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npuMeHeHne

50 3akoHa OMa 11t pa3Iu4HOro bubmorexa HOK
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS IIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB AIIEKTPUYECKOTO bubnuorexa [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopnas padora "OnpeneiieHue
52 360”11“)131 u Ilzqom}focm 3neKTquec1<0r0 bubmorera [JOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE TSN | MOTPEONTEITN
53 SIEKTPUYECKOM SHEPTUU B OBIT bubmmorexa [TOK
P P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUYECKUE 3apsbl.
54 3apsoKeHHBIE TEIa U UX bubmorera [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaecTBH. [ToCcTOSHHBIN
AIEKTPUYECKUN TOK"
KonTtponpHas paboTa o teme
"DneKkTpruuecKue 3apsbl.
55 3apsoKeHHBIE TEIa U UX bubmorexa LHOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoaercTBHS. [locTOSHHBIN
3JIEKTPUYECKUN TOK"
56 [TocTosIHHBIC MAarHUTHI, KX
B3aMMOJICHCTBHE
57 Ypok-uccnenosanue "M3ydenue bubnuoreka [IOK
MOoJeH MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsauTHo€ 1oJie. MarauTHoe moJje
bu6mmoreka [JOK
58 3eMJIM U ero 3HaUYeHHUE IS )KU3HHM Ha

3emie

https://m.edsoo.ru/ff0acOba
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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

59

OmneiT Opcrena. MarautHoe nojie
JIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTYIIKHU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3ydyenue aeicTBUSI MArHUTHOTO
I10JIsl HA POBOJIHUK C TOKOM"

0.5

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
Toka. Mcrions3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOWCTBAaX U Ha TPAaHCIOPTE.
JlabopaTtopnas pabota
"KoHCcTpynpoBaHue 1 u3ydeHue
paboTHI AMeKTpoABUTATENS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apanes. 3aKoH
AIIEKTPOMArHUTHON MHITYKIIUH.
[IpaBuno Jlenma

63

Onekrporereparop. CrocoObl
MIOJIy4EHUS DJIEKTPUUECKOW SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

64

[ToarotoBka Kk KOHTPOJIBLHOU paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJIICHUS"

65

KonTponsHas pabota no teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

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

66

PesepBHrlit ypok. Pabota ¢ Tekcramu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TeruioBeie sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHeIit ypok. PaboTta ¢ Tekcramu

67 1o teme "TlocTosAHHBII 1 Bubmaorexa ITOK
. " https://m.edsoo.ru/ff0acdc6
MEKTPUICCKHI TOK
68 PesepBubIit ypok. PaboTta ¢ Tekcramu 1
o TeMe "MarauTHsie ABJIeHUS"
OBIIEE KOJIMYECTBO UACOB IT
111 OJ1 CTBO CO O 68 145

[TPOTPAMME



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

9 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabublie | IIpakTHyeckue o op
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcueta. OTHOCUTEIILHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOT0 IBIKECHUSI https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsIMONIMHEHOE 1 bubnnorexa [JOK
NIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nerkeHue. CpeHsIsl © MTHOBCHHAS 1
CKOPOCTh

5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnmuorexa [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PSMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUS. 1
I'paduk ckopocT
Jlaboparopnas padota "OnpeneneHue

7 YCKOPEHHUS Tena Npu 1 1 bubnunorexka [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH 10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIocKoCcTH"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpPHOE IBUKEHHUE T10 1 bubnuoreka [IOK

OKPYKXHOCTH. Hepno;[ 1 9aCToTa

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. JIuneitHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTEIBHOE YCKOPEHUE
11 IIepseiit 3akoH Herotona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuorexa [JOK
PaBHofelicTByrOIIAs CcUla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aga4 Ha mpuMeHeHNe bubnnorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 C .3 r
13 JTPIFOCTH, SAKOR & JKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaud mo teme «Cuina
YOPYTOCTH
17 JlaboparopHnas padota «OrmnpeneneHue bubmuoreka [JOK
YKECTKOCTHU MPY>KUHBI https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpettis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "OnpeneneHue bubnunorexka [JOK
ko3 duimenTa TpeHU CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbI
21 Herorona. Cuna octu. Cuna bubmmorexa [JOK
. YHpyr ’ https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSXKeCcTu U 3aKOH BCEMHPHOTO bubnmoreka [JOK

TATOTEHHS. Y CKOpEHHE CBOOOJHOTO

https://m.edsoo.ru/ff0af044



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

najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKPYT TPaBUTAIMOHHOTO I[EHTpa
(Conneunas cucrema). 'anaktukn”
Pemenne 3amau o teme "Cuiia
24 TSDKECTHU U 3aKOH BCEMHPHOTO bubamorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOW TOUKH.

26 AOGCOIOTHO TBEPIOE TEIO. bu6mmorexa [IOK
PaBHOBecue TBEpHOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpallCHUS

27 MowmenT cunbl. LleHTp TspKecTn

28 Pemenue 3agau no reme "MomeHT bu6mmoreka [IOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO

29 Teme "MexaHndeckoe IBUKEHUE Bubmmorexa LIOK

. "H ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KounTponbnas pabora o teme
" bubnunorexka [JOK

30 MexaHnuecKoe IBUKEHUE.

N \ https://m.edsoo.ru/ffOb06ec
BsaumopneiictBue Ten
Nmnynec tena. Ummnynbe cuibl. 3aKoH
31 coxX ZHGHI/IH HMII J'ILZa Yupyroe u Bubmmorexa LIOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEeYNpyroe B3auMoIeHCTBHE

32 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK
COXPAHEHUs UMITyJbca" https://m.edsoo.ru/ffob096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE



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

JBUKEHUE B IPUPOJE U TEXHUKE"

34 Mexanudeckasi paboTa 1 MOIITHOCTh bubmmorexa LIOK
p B https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHIIBI bu6mmoreka [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Onpesenenue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBMKEHUU TeJIa 10
TOPU30HTAIIBHON TIOBEPXHOCTU
37 CBs13b SHEpruu 1 paboThI.
[TorenumanpHas SHEPrUst
Kunernueckas sneprus. Teopema o bubnnorexa [JOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
40 JlaboparopHas padora «M3yuenue bubnmuoreka [JOK
3aKOHA COXPAHCHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarensHo€E IBUXEHNE U €T0 bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoneOaHusl. bu6mmoreka [IOK
Brinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii U NpyKMHHbBINI
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTh
44 nepro/ia KoeOaHuii OT KECTKOCTH Bubmmorexa LIOK
PHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcCCBhI TPY3a»
45 [IpeBpanienue 3nepruu npu

MEXaHMYECKUX KOJICOaHUIX



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

46

JlaboparopHas pabota «OnpeneneHue
94acTOTHI M IEpUOJIa KoJIeOaHMit
IMPY>XUHHOI'O MasATHUKaA»

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

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH IIeproJia KoeOaHui
rpy3a, HOJIBEHNIEHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJiHbI. CBOWCTBA
MEXaHU4EeCKUX BOJIH. [IpoobHbIE 1
MOTEPEYHbIE BOJTHBI

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

49

Ypok-koHpepeHuus "MexaHuyeckue
BOJIHBI B TBEPJIOM TEJE.
CelicMHuecKre BOJIHEI"

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

o1

VYpoxk-uccnenosanue "Habmonenne
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTUYECKUI PE30HaHC

53

Ypok-koHpepeHus "YibpTpa3ByK U
nH(pa3ByK B IPUPOJIC U TEXHHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "3aKOHBI COXPAHEHUS.
MexaHuueckue KojaeOaHus ¥ BOJTHbI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHast paboTa o Teme
"3akoHBI cOXpaHEHHI. MexaHnyecKkue
Kosie0aHUs U BOJHBI"



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

DNEeKTPOMarHuTHOE TOJIE.

bubmuoreka [JOK

56
ONEeKTPOMarHUTHBIE BOJIHbI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
Ypok-koHpepenus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb3oBaHuE 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOM CBsi3U"
VYpok-uccnenoBanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOTIIBI0 MOOUITEHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHI U JUTHHBI AJIEKTPOMarHUTHON
BOJIHBI
DneKTpoMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeTa. BosHOBBIE CBOCTBA bubmmorexa [OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 acCIpOCTPaHEHHUE CBSTa 3aTmMeHus bubmmorexa [JOK
pacupocip ' https://m.edsoo.ru/ff0b3658
Counna u JlyHst
3aKOH OTpaXE€HHUsI CBETa. 3epKalia.
63 PemeHHep3a ad Ha II I/IMeHeI:-II/Ie bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHsI CBETa
64 [Ipenomnenue cBera. 3aKkoH bubnunorexka [JOK
MIPENIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpeHHEEe OTpakeHHE CBETA.
65 Hcnonb3oBaHKe MOJHOTO BHYTPEHHETO bubmmorexa [JOK
y1P https://m.edsoo.ru/ff0b3c5¢c
OTpaXEHHsI B ONITHUYECKUX CBETOBOIAaX
66 JlaGopatopHas pabota "MccienoBanue



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
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https://m.edsoo.ru/ff0b3c5c

3aBUCHUMOCTH YyIJIa NPEIOMIICHUS
CBETOBOTI'O Jy4a OT yIJla NaJeHus Ha
rpaHuIle "BO3AYyX-CTEKIIO

nn

Ypok-koHpepenmus "Micnoas3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [IOK
68 JIuna3el. OnTHYecKas CHiia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmmoreka [IOK

69 [TocTpoeHue N300paKeHM B THH3AX

p P https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota "Onpenenenue
bu6mmorexa [IOK

70 OKYCHOTO PacCTOSHUS H ONITHICCKOM
oy 5 p N \ https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIECH JTMH3BI

71 Ypoxk-koupepenius "OnTuyueckue bubnmuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubnuorexka [JOK

72 ['ma3 xak ontuueckas cucrema. 3peHue nommoreka [

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTbr
3penus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBeTa B CIEKTP.

74 Omnbitel HetoToHa. Croxkenue bubnunorexka [JOK
CIIEKTpaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas pabota "OnbITH 1O
Pa3NoKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

nonIMoTeKa

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU MX 1

HaOJI0IEHUH Yepe3 LBETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0c0e2a



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
https://m.edsoo.ru/ff0c0e2a

VYpok-npaktukym "BonHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHys u tuppakuus”
77 OmnbiTel Pesepdopaa u manerapHas bubnuorexa [JOK
MO/JIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Mogens atoma bopa
Hcnyckanue u MorJioneHne cBeTa
79 aTOI\Z/OM KBaHThI HM;Heﬁanme brbmmorexa [OK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipaktukym "Habmronenue bubnuotexa [JOK
CIEKTPOB UCITyCKaHuA" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHoOro sAnpa. Hyknonnas bubmuoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIE TpEBpalICHUS. bubnmuoreka [JOK
N3oTomb! https://m.edsoo.ru/ff0clal4
Pemrenue 3amay mo teme: bu6mmoreka [IOK
84
"PannoaktuBHbIE IpeBpaiieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacnana
VYpoxk-koHdepenius "PaguoakTuBHbIC
86 1/13131 eHI/Ii(Ib Bpn I/II-I oJie Li: WIIMHE bubmorexa LHOK
i | PHPOJE, MEAHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakinu. 3aKOHbBI
87 C(flx paHeHII;H 3aH51 OBOT'0 U MaccOBOTO bubmmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CBs3U aTOMHBIX sziep. CBs3b bubnunoreka [JOK

MacCChbl U DOHEPrun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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89

Pemenue 3agau no teme "AnepHeie
peakuun"

90

Peakiuu cuHTe3a U JETICHUS IEP.
Wcrounuku sHeprun ConHua U 3BE37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepuaas
sHepreTuka. /lercTBus
PaIOaKTUBHBIX U3TyYCHUIN Ha )KUBBIC
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJIHLHOU paboOTe 1O
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DJEKTPOMAarHUTHBIC BOJTHBI.
KBanToBrie sBneans"

bu6morexa [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas paborta o teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJTHBI.
KBanToBsbIe siBieHUS"

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopaTopHbie paboTHI IO KYpCy
"Bzaumoaeiictue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 06001IeHNE. Penienue
pPacyYEeTHBIX M KAYECTBEHHBIX 3a/1a4 T10
teme "TemnoBsie mpoiiecch”

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

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacUeTHBIX M KaUeCTBEHHBIX 3a7a4 0
teme "KIIJ] TermioBeIX ABHraTeaci"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o6o0meHue. Pemenue
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 MO
teme "KIIJ] anekrpoyctaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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[ToBTOpenue, oboOmeHue.

bubmuoreka [JOK

1 1
98 ;]:[aGOPaTOpHBIC pa60"TLI 10 Kypcy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SABJICHUSA
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTAMU 10 TeME "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/ISI B MCXAaHUKEC
[ToBTOpenue, 0606menue. Pabora c
100 Tekctamu 110 teMe "Kosebanus u 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBETOBBIE 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, o606menue. Pabora ¢
102 TekctaMmu 1o Teme "KBaHTOBas 1 1
sanepHas puzuka'
OBHIEE KOJJMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIl YYEHUKA

N.M.Ilepbiikun, A.M.MBanoB: ®u3nka /-8 6a30BbIi ypoBeHb. MOCKBa
«IIpocBemenne»2023

A.E.Mapon, E.A. Mapon C.B.Ilo3oiickuii: ®uzuka / COOpHUK BOIPOCOB U
3agay. Mocksa «IIpocsemenne»2023

N.M.ITeprrikun, A.1.1BanoB: ®usuka 8 6a30BbIif ypoBeHb. MOCKBa
«ITpocsemienne»2023

A.E.Mapon, E.A. Mapon: ®u3uka8 J[ugakruueckue marepuanbl. Mocksa
«IIpocBemenune»2023.

A.E.Mapon, E.A. Mapon C.B.I[To3otickuii: ®uznka 8 COOpHUK BOITPOCOB U
3agad. Mocksa «IIpocsemienne»2023

O. A. Yepnnuxosa, C. H. Tnanenxosa, B. B. Kynpssiies BA3OBbI YPOBEHbD
METOIMYECKOE ITOCOBME x yueonuky U. M. Ilepriikuna, E. M. I'yTHuK,
A. U. VBanoBa, M. A. ®usnka 9 6a30BbIil ypoBeHb. MOCKBa
«ITpocsemenne»2023

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA:

O. A. Yepnukona, C. H. I'nagenkosa, B. B. Kyapsasues ®uzuka7 «METOJNYECKOE
I[TOCOBME k yuebnuxy . M. Ilepsikuna, A. M. UBanoBa». Mocksa «IIpocsenienney 2023
O. A. Yepnuxosa, C. H. I'manenkosa, B. B. Kynpsasues ®usuka8 «METOJUYECKOE
I[TOCOBME k yuebnukxy U. M. Ilepobiukuna, A. M. UBanoBa». Mocksa «IIpocsenienney 2023
O. A. Yepnuxosa, C. H. I'magenxosa, B. B. Kynpsasues ®usuka7 «METOJJUYECKOE

I[TOCOBME x yue6nuky U. M. Ileprimikuna, A. U. UBanosa». Mocksa «IIpocsenienune» 2023



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

denepanbHbIi HHPOpMAITMOHHBIN TopTan «Poccuiickoe oOpazoBaHue,
pa3MeleHHbIH Ha caiite https://edu.ru

Poccuiickas onnaiin-mnatdopma «Yuu.py» https://uchi.ru

Oopa3zoBatenbHas iathopma «Chepym» https://sferum.ru






