MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO padoyel MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTbHOCTHOM OcHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHuUs.

[TporpamMma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaronuXxCsl.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa C MENBIO OKAa3aHUS METOIUYECKOU
MOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsIET HauOoee sICHbIE
o0Opa3Ipl MPUMEHEHHsS] HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONM pelICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalol[uXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NPUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITOJIb30BAHUEM TOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUyE€THBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIE HCCIICAOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON AeATeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 vaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIAMBHIYAIBHBIX OCOOCHHOCTEU
OOyJaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3HUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOphl U MPOLEaAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTIO Ipubopa.
2. H3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysun.
3. HaGmonenue — siBIeHUN,  OOBSCHSIOMIUXCS  MPUTSHDKCHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJBb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHue uHEpUMH. 3aKOH WHEpUMU. B3anMoneicTBHe Ten Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS M CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepenune cCKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPHU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CIl0XeHue CUJI, HaIlPpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM ITUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocrtatudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emuin u atmochepHoe naBieHue. [IpHuMHBI CylIECTBOBaHHUS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITaIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne neUCTBUSA aTMOC(HEPHOTO JaBICHHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHE IUIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHWCTBYIOIIEH Ha  TENO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHOU B )KUIAKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJ[ npocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BElIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHUM MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TemIOBOe paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUYKEHUSI.
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Hab6nronenue nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalWLISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro pacupeHus Tel.

N3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MINIPHUIIA.

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

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruM Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHOM TEIUIOTHI TIaBJICHUS JIbJIA.

Paznen 7. DdiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIeKTpUUEeCcKOro moJjs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
M cTOYHMKY TOCTOSIHHOTO ToOKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HAauYeHWe Ui *KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOTHUKH M TUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. I3Mmepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEA WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIro
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI AIEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIAEISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3/ielICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl 3IEKTPOIBUTATES.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HaNpPABJICHHUS WHAYKIMOHHOIO

TOKa.
9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOe
nagenue. OnwiTel ["anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOUIHOCTh. PaboTa cuil TSHKECTH, YNPYTroOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHsl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnroneHune MexaHM4eCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MNyT€M U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea o OKPY>KHOCTH.



9.

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

Habmonenne MexaHn4eckux sBJICHUH, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIHHO
KaOuHeTa PU3UKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU a0COIIOTHO YIPYTOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH MPH JABHKEHUU Tella NoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeaHEd CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUHM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodphuireHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHDKCHHUH TeJIa 110
TOPU30HTAIBHOI TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJBUYKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kosjebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue koneOGaHu Tesl MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHY X ISHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvtmol.
1. OmpezgeneHne dYacTOTbl M TepUoJia KoJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThl M NEPHOJIA KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuit
NPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Pazgeua 10. DieKTpoMaraHuTHoe mMoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~ cBera.  [IpsmonuHeinHoe
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOMAX.

JIunza. Xop aydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['1a3 kak ontuuyeckasl cucrema. ban3opyKkocTh U JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Ontuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300pakeHU# ¢ TOMOIIBIO JIUH3.

[Tpuniun aeictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxens riia3za.

11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUsI CBETOBOrO Jiydya OT yrJia
naJIeHuUs.
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2. W3zydenne xapakTepuUCTHK H300paskeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHnue 3aBUCUMOCTH YIJia MPEJIOMIIEHHUSI CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI cOOHMparomeit
JVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OmbITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
L[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

OmnbiTel Pesepdopaa u mnanerapHas mozaens aroma. Mopens atoma bopa.
Hcnyckanue u MoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens atomHoro snpa. M3otombsl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakuuy. 3aKOHBI COXpPAHEHHUs 3apsiJOBOIO U MacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenud siaep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. JleWCTBHUS paguOAKTUBHBIX HW3JIyYEHUH HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHHs OpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnrogeHue CIUIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIb TPEAHA3HAYEH JJISI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe IS MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00y4arommxcsi, BRIOPABIIMX 3TOT
y4eOHBII NpeIMeET.

[Ipy U3ydyeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUAMH OOBSICHITH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM 4YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aJaHusI, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWW paCMoO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee€ Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbprare nzyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O 00IIEro o0pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMoOTHYECKOr0 BOCTIMTAHUSA:

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

— [IEHHOCTHOE OTHONIIEHHUE K JTOCTUXKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIENH COCTABIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHMUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBbIKa pe(ICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:



— AKTUBHOE Yy4YacTHE B PEIICHUM MPAaKTUYECKUX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojia, Kpas) TEXHOJIOTUYECKON U
COIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCJIE U (PU3NYECKUX 3HAHUMH;
— UHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQPECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUgd Ha TNpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pelleHUs 3aaad B
00JIaCTH OKpY’KalollleW cpenpl, TUJIAHUPOBAHMUSI TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOIIEN CPEIbl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa IKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) aganTanum K M3MEHSIOMIUMCH YCJIOBHSM COLMAJILHON W NPHUPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TMPU BBINOJHEHUU HWCCIEAOBaHUN U
POEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTHUX;

— TIIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4HCIIe (POPMYIUPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

— OCO3HaHMe 1e(pUIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

— IUTAaHUPOBAHUE CBOEr0 PA3BUTHUS B NPUOOPETEHUMH HOBBIX (PU3MYECKHUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEMCTBUM C Y4YETOM BIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MpOrpaMMBl 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  pETYJATHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornyeckue J1elicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHU M TIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIB30BAaHUEM JIEYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIOTE3bl O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoi 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAaHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue AeMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JajlbHEWIlee pa3BUTHE  (PUIUUECKHUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JAaHHBIX C Y4E€TOM TMPEAJIOKEHHOW ydeOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHhopMaIul W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU IpauKoi M X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHWE 3aJaud U TOAJCpKAHUE
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIAATh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYacCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUSA
no €€ JMOCTI)KEHUIO: paclpeiesaiTh poiH, OoOCYKIaTh IPOLECChl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMU YICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENIBHO CPOPMYIHUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUeCcKUX 3HaHUi;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, TPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PELICHUN
rpymIon);

CaMOCTOSITENILHO COCTaBJISATh AJITOPUTM peleHus] (PU3NUeCcKol 3aauu Win
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIluu U TMpeJjiarath rjiaH e€ N3MEeHCHHUS,
OOBSCHATh TPUYMHBI  JOCTIDKEHUS]  (HEAOCTHKEHHUS) PE3yJIbTaTOB
TeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JACATCIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(Gu3NYecKOro HMCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIMXCS CHUTYallUid, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYTOTo YeJIOBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



npuU3HaBaTh CBOE MPABO Ha OIIMOKY MPHU PEIICHUN (PU3NYECKUX 3a7a4 WK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIoOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME U  XUMHYECKUE  SIBJICHUS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAs
cuna, gaedopmanua  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHONW OCBIO
BpalleHUsl, epeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaThb HPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIABaHUE PhIO, phlUuaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTb, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL DJHEPTHsi), TpPH OMUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BEJTUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUMHAMU, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBJICHHUSA, MPOILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pelar pacu€THhle 3a7adyd B |—2 JEWCTBHS, HCHOJB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIIMCBIBATh KPAaTKOE yCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MpU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJWTh OUIMOKM B XOJI€ ONBITA, JEJIaTh BBIBOABI IO €r0
pe3ynbTaram;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(duznyecKux CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATOI0KECHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEIUYHMHBI OT
JIPYroll C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JIBMXKYLIETOCS TEJIa OT BPEMEHU JBUKEHUS TEIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CUJIbl TPEHUS OT IUJIOLIAIU CONPUKOCHOBEHUS TEJ, CHIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), Y4acTBOBAaTh B



MJIAHUPOBAHUM  YYEOHOTO WCCIIEIOBAHUSA, COOMpPATh YCTAHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX TaOnuIl U TpadUKOB, AeNaTh BBIBOJBI IO pe3yJibTaTaM
HCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIIAas Ha TOTPYXEHHOE B
KUJIKOCTh  TeJO, KOA(D(PUIMEHT TMOJE3HOr0  JICUCTBUA  IMPOCTHIX
MEXaHHU3MOB), CIIeJIysl MPEIJIOKEHHON HMHCTPYKIIMU: TIPH BBITIOJTHEHUU
U3MEPECHU CcOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY W BBIYHCIISTH
3HA4YCHUE NCKOMOM BEJIUYHUHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIUar, MOABMKHBIN W HETIOABMKHBIN 0JI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUsA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  WHGMOpPMAIMIO O  IPUMEPAX)
MPAKTUIECKOTO HCIIOIb30BaHMs (U3WYECCKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU ISl oOecriedeHus 0e30MacHOCTH MPHU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKalOIlel Cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HWH(popmanuu B HWHTepHeTe B
COOTBETCTBHHM C 3aIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS NPOTHBOPEUYMBON WIIU MOXKET OBIThH
HEJO0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJHEHUN YYCOHBIX 3aaHUN HAYIHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIEpKaHUs, CIIPABOYHbBIE MaTePUaIbl, PECYPChI
cetu VHTEepHeT, BIameTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAITUK U3 OJHON 3HAKOBOIM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO COICPKaHUSA, B TOM



YyucIie MyOJuYHO AeNiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
Y4€OHBIX UCCIEAOBAHUN, IPU 3TOM IPAMOTHO HCIOJb30BaTh U3YUYEHHbBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJICAOBAHUN pacIpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIIOJHEHHEM ILIaHA JCHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYMNIbI, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JABMKCHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE IO, MPOBOIHUKU
U TUDRJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAJIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHCAHUI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIAPHBIC SBJICHUS B MPHUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd mor0CcoB, POJib MATHUTHOTO TTOJIS 1)1 )KU3HU Ha 3eMIte,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUS, KOJIUYECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIIECTBA, VyACNbHAs TEIUIoTa



IUTaBJICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIlMHbI, OTHOCUTEIIbHAS BIIAJKHOCTD BO3/1yXa, JIIEKTPUUECKUH 3apsil, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPH ONHCAHWU TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMBIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYMH,
HaXOoAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
WCIIOJIb3Ysd OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKOU TEOPUH
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMATUYECKOE BBIPAKEHHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1IaroB C Omnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIUYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUS 3aJladyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYIIbI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIICISThH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIEepaTypbl, CKOPOCTU TMPOIIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
JIEKTPUYECKUX  3aps0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yaIM3allisl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUN ¢ YUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IONEPEYHOrO
CEUEHHMSI U Y/IEJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEJIO)KEHHOMY IUIaHy, (PUKCUPOBAaTh
pE3yNbTAThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DIJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsl), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl SJIEKTPUYECKHUX LEMNEl C
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIIOBHbIE 0003HAYEHHUS 3JIEMEHTOB JIEKTPUUECKUX LETIEH;



OPUBOJUTH  MpUMEpbl  (HAaXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieyeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHMSI 310pPOBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLLEH CPEIE;

OCYIIECTBISTh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTh NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJZIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBbI NOHATUHHBIN anmapar Kypca (OU3HMKH, COINpPOBOXAATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUA (PU3UIECKUX
MPOLIECCOB paclpenensaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ynmpyrasi, mjgacThueckas), TpEHUe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(GPA3BYK U yIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIOLIEeHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
NaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE JIBUJKEHHE, KOJIEOATEIbHOE JIBMXKEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJE:
NPWINBBI U OTJUBBI, ABMKEHUE MIaHET COJTHEYHOW CHCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, LBETa TeJl,
ONTUYECKHUE SIBICHUA B MpPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yIbTpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaJAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJAUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUN Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOJAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHME, NEPEMEIIECHHE, MYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHAIbHAS SHEPIrUsl CKATOU
MPY>KUHBI, KHHETHYECKast SHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTHUsl, IEPHO/T
U YacToTa KojeOaHMid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejab MPEeJIOMJIEHUSI Cpeabl), NpHU ONHUCAHUU
NpaBUIBHO TPAaKTOBaTh (U3MYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HaueHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTH [anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsJI0BOIO U MAaCCOBOT'O YHCEN



OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIONINE (DU3MUECKUE BEJIMUYUHBIL: Ha
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIC [IJISl PEIIeHWs, MPOBOAUTh pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD TOJIYYEHHOIO 3HaYEHUSI GPU3NYECKON BEIMYUHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$uU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCIICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(du3nYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepseMol BeIMYHMHbl ((POKyCHOE paccTosHuE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HadajdbHOW CKOpPOCTH, MepHoia
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BHUAC TaOJWIl M TPauUKOB, JeiIaTh BBIBOABI 1O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TaACHMsI, XECTKOCTh MPYXKUHBI, KOIPPUIIMEHT TpPEeHUS
CKOJIBKCHHS, MEXaHW4deckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHH MaTeMaTH4eCKOoro M MPY>KMHHOTO MAasTHHUKOB, ONTHYECKAs
cuia coOuparoliei JHMH3bI, pPaJAHOAKTHUBHBIM (OH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEPCHHUsI, CIeaysl TPEIJIOKEHHONW WHCTPYKIIMHU, BBIYUCIATH 3HAUYCHHC
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUIA;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (DU3UICCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha WX OMUCaHWs (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONIB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH UM  HeoOXoauMble (U3NUECKHUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peIIeHNM  Y4EOHO--TIPAaKTUICCKUX  3a7ad, ONTHYCCKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoIel JTMH3E;
NPUBOAUTh  TMpUMEpPhl  (HAXOauTh  WHEGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 6€30MacHOCTH MpU oOpaIeHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHS 3JI0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHM U TIOTIOJTHUTEIBHBIX HCTOYHHUKOB,;



UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COJepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeodpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN anmapar HM3y4yaemMoro pasjena (U3MKM U COINpPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubnuoreka [{OK
1.1 ®dusuka - HayKa 0 MPHUPO/Ie 2
YK PHpOaL https://m.edsoo.ru/7f416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO TTO3HAHUS 2 1 bubmorexa OK
' ¥ A https:/m.edsoo.ru/7416194
Uroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TposHHE Bellertra https:/m.edsoo.ru/7f416194
) JIBU>KeHuE U B3aUMOJICHICTBUE YACTHIL ) 1 but6mmoreka [IOK
' BCIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 noamorexa 1O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e
bu6 OK
3.1 MexaHUYECKOE OBUKEHUE 3 nosmorexa I

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




bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHARL CH https:/m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTelie MeXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BEMlecTRa https://m.edsoo.ru/7f4181ce
1.2 TerutoBble pouEcChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3pes 2. DiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
)1 DeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 | bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHask UHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. Mexanuveckne siBJIeHUSA
11 MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 BsaumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexanuyeckne KoJie0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexanuueckue koneda 7 3
RATIHCCIHE RoTEhat https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 nomotexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI PacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJIE.
SIBneHus npupobl

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

duznueckue ABICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPaTyphl IPU TOMOIIN
KUAKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYPhI"

Metoapl HAyYHOTO TTO3HAHMS.
Onucanne PU3NUECKUX SBICHUN C
MMOMOUIBIO MOJENEHN

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: TaJbHOCTh IOJIETA
[IapyKa, MymeHHOTO
TOPU30HTAILHO, TEM OOJIBIIIE, YEM
0oJbI1Ie BbICOTA MycKa"

Crpoenue BemectBa. ONbITHI,
JTIOKa3BIBAIOIINE JUCKPETHOE
CTpOEHHE BEleCTBa

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a




bu6nmmoreka [IOK

"ITnorHOCTE BemiecTa"

8 BIDKCHHE YaCTHI] BEICCTBA
A HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIIOIEHUIO TEILUIOBOTO
pacuIMpeHus ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHu# Bobl. O000IICHHE 110 bubnuorexa [IOK
paszaeny «llepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIIECTBAY
Mexanudeckoe JBMKSHUE.
bubnunoreka LIOK
12 PaBHOMEpHOE U HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
IBHKEHHE
bubnuoreka IIOK
13 Cxkopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt u BpeMeHH ABMKECHUSI bubnmorexa OK
yr p https://m.edsoo.ru/ff0a0aec4
15 WNuepuus. Macca — mepa bubmmnoreka HOK
WHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
IImotHOCTS BemiecTBa. Pacuer
16 Macchl 1 00beEMa TejIa Mo €ro bubmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenue WIOTHOCTH TBEPAOTO
TETa
13 Pemenue 3anay o teme but6mmorekxa [IOK

https://m.edsoo.ru/ff0al23c




Cuna xak XapaKTEPHUCTHUKA

19 B3auMoaercTBus Teir. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yueHue

20 3aBUCUMOCTH PACTSIKCHHS
(meopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHOHN CUIIBD»

21 SBaeuue tarorenua. Cria TSHKECTU
CBs13b MEX]1y CHIION TSKECTH U

N bubmuoreka [IOK
22 Maccoll Tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsKecTH
Cuia TsDKeCTH Ha APYIUX IUIaHETax.
23 Dusnueckue xa aKII*)eyr UCTHUKHA bubnmorexa [IOK
PaKTep https://m.edsoo.ru/ff0al 502
IUIAHET
bubnmorexa LIOK
24 H3mepenue cun. JluHaMoMeET
p A p https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
25 Bec tema. HeBecomocTs
https://m.edsoo.ru/ff0al778
CrnoxXeHne ABYX CHII,
26 HaIl aBJ'IeHHI)sz(XHO OJTHOH mpSIMOU bubnuorexa [IOK
P o g p ’ https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT

7 Pemenue 3amau no reme
"PaBHonelicTBytOMmast cui”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubnuotexa [JOK
HPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaOoparopuas pabora «13yuenue

PaTOpHasp v bubmuorexa [{OK

29 3aBUCUMOCTH CHUJIbI TPEHUSA

CKOJIBXKCHHA OT CUJIBI JaBJICHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa COIMPUKACAFOIINXCS
ITOBEPXHOCTEMN

Pemenue 3amau Ha onpenencHue

30 N .
PaBHOICHCTBYIOIICH CHIIBI
Pemenne 3amau mo temaM: «Bec

31 tenay, «['papudeckoe nzodbpaxkeHue Bu6mmotexa [JOK
crny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOIIAS CHIT»

KonTtponpHast pabora mo Temam:
«MexaHndecKoe IBMKEHHIEY,

32 «Macca, II0THOCTEY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«CHIB»

1 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnnorexa [JOK
YBEJIIUYEHUS 1aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBaeHwue raza. 3aBUCUMOCTb

34 JaBJIEHUS ra3a OT 00hEMa bubnuorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPILIMU
P P bubmmoteka IIOK
35 TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBlieHME B )KUJIKOCTH U Ta3e,
. bubnuoteka [JOK
36 BBI3BAHHOE JEWCTBUEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSKECTH

37 Pemenne 3agau mo teme «/laBnenue bubmuoreka [{OK

B )KMIKOCTH U rase. 3akoH [lackais https://m.edsoo.ru/ff0a2826
Bubmunorexa IIOK
38 Coo0bmaromumecs: Cocyabl s

https://m.edsoo.ru/ff0a2970




bu6nmmoreka [IOK

39 Ppagmieciuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBoi
JKUJIKOCTHBIN HacoC
ATMocdepa 3emMiu 1 IPUUYHUHBI €€ bubmmoreka [JOK
41
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
1 Bec Bozmyxa. AtmocdepHoe bubmmoreka [JOK
JaBJIcHUEC https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHOTro bubnuorexa [IOK
nasnenus. OneiT Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTbh aTMOC(HEPHOTO
44 aBJICHUS OT BLICOTL?HI: OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepous. AtmocgepHoe bubmmnoreka HOK
45
JIaBJICHHE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "
ATtMocdepHoe naBieHue"
elCTBHE KUJKOCTHU U ra3a Ha
47 f rpyx HHOCHB HUX TEJI0 bubmmorexa [TOK
OTPYE ‘ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopartopHas paboTa
«OmnpeneneHne BhITAIKABAIOIICH but6mmoreka [IOK
48 . .
CWIIBI, JEUCTBYIOIIEN HA TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTb)
JlaGopaTopHas paboTa 1o Teme
PATOpHasp but6mmorekxa [IOK
49 «ccnenoBanue 3aBUCHUMOCTH Beca

Teja B BOJIE OT 00bEMa

https://m.edsoo.ru/ff0a3514




50

51

52

53

l'IOl"py>K€HHOI>i B ) KXMJKOCTb 4aCTHu
TCIIa»

II;maBanue ten

JlaGopaTtopHnas pabota
"KoHncTpynpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
OIpeNIeIIeHuE €€
rpy30H01bEMHOCTH"

Pemenne 3amad mo Temam:
«lnaBanue cynos.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUIAKOCTEH U ra30B»

KonrponbHas pabora no reme

((I[aBJ'IeHI/Ie TBCPABIX TCJI,
JKUIKOCTEN U Ta30B)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3654

54

55

56

57

Mexannueckas pabota

MomHocTts. EaquHuiier MoniHocT

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOI Npu
MoaBEME IO JecTHUIE"

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha pelyare

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3f82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3f82

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycioBHit
paBHOBECHSI ppIUara»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




59

60

61

Pentenue 3amau mo teMe «Y CIIOBUSA
paBHOBECHUS pbluara

Koaddumuent nosesnoro neicTpust
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakinoHHOM
IJIOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

MexaHnyeckas SHEeprusi.
Kunerndeckas n noreHuuanbHas
SHEPIHUs

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUu

YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIIBHOE OIPEIEIICHHE
W3MEHEHHUs] KHHETUYECKOW 1
NOTEHLNAIBHON PHEPTUH ITPH
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IJIOCKOCTH"

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4252

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

66

PesepsHslit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHndeckoe
IBHKeHHue"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 Teme "'JlaBieHue
TBEPABIX TEN, )KUIKOCTEH U ra3oB"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0adffe




PesepBHbIii ypok. Pabota ¢
68 TekcTaMH 110 TeMe "Pabora.
MomHocTtb. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, JKUAKOTO U
. bubnuoreka [{OK
3 ra3zo000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUH
5 Kpucramnmueckue u amopgHsie | bu6muoreka [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Brytpennsis sueprus. CriocoObl bubnmnoreka HOK
WU3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buael Teronepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnnorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemooOMeH u TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "HccnenoBaHue SIBIEHUS bu6nunorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOU U Topsiueit BOAbI"

PacyeT xonmyecTBa TEMIOTHI,

s HEO0OXOMMOTO JIJIsi HarpeBaHuUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUHN
JlaGopaTopHas pabota

16 "OHpI;I[eJ'II;HI/IC I})/ILCHBHOﬁ bubmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECpPJACBAHUC

18 KPUCTAJIMYECKHUX TeJI. Y AenbHas bubnmorexa HOK
P A https://m.edsoo.ru/ff0a71d2
TEINIOTa IUIABJIEHUS
JlaGopaTopHnas pabota
" . bubnuorexa [JOK
19 Onpenenenue yeabHOU TeII0ThI
. https://m.edsoo.ru/ff0a72fe
ILIABIIEHUS JIbIA
20 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bbu6moteka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenbuas teriora
mapoooOpa3oBaHusI U KOHIECHCALIUH.
POODP bubnunoreka LIOK
21 3aBUCHUMOCTh TEMIIEPATYpPBI
https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
aBIICHUS
BnaxnocTs Bo3ayxa. JlaboparopHas
2 pabora "Omnpenenenne bubmuoreka [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII] TenmoBoro aBuratess.
25 TennoBple ABUraTeIN U 3alIuTa bubmmorexa TIOK
A . & https://m.edsoo.ru/ff0a7c7c
OKPY’KaIoIIeH cpeibl
26 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIur B TCIJIOBBIX ITpOIECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie SABJICHHUS.

bu6nmoreka [IOK

27 H3mMeHeHune arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonTponbhas pabota no teme
28 "Tennossle sABiIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BEILECTBA
29 Onektpusauus ten. [IBa pona
3JIEKTPUYECKUX 3apsA 0B
Ypok-uccnenoBanue
30 "OnexTpuzanus TeJl UHAYKLIUEH U
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTPUYECKOE TOJIE.
1 HanpspkeHHOCTD IEKTPUYECKOTO bubmuoreka [IOK
nons. [IpuHumn cynepnosuuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEH
Hocurenu anexkTpruueckux 3apsiios.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToma
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXPAaHEHUs DJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymectBoBaHus. MlcTouHUKM bubnrorexa LHOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO TOJIs Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUUYECKUI TOK B METajax, bubnmnoreka HOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1erb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora
" bubnuoreka [IOK

41 W3mepenue u perynupoBaHue CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpsKEHHE.

4 Bonsr™etp. JITaboparopnas padota 0.5 bubnnorexa [JOK
"N3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 VnenpHOE CONPOTUBICHUE bubmmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopartopHas paboTa
"3aBUCUMOCTD JIEKTPUIECKOTIO
44 COIIPOTUBIICHHS TPOBOJHUKA OT €r0 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IATU TIOTIEPEYHOrO
cedyeHus u marepuaia”
3aBUCUMOCTH CUJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsbkeHus. 3akoH Oma i

ydacTka 1enu

https://m.edsoo.ru/ff0aa44a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJTbI

46 TOKa, U ero 4yepe3 pe3ucTop, OT bubmmorexa LOK
> Y pe3 b P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBUJjIa CI0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
[apajjiesIbHOM COEIUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
bubmmoteka IIOK
50 3akoHa OMa JJ1s pa3InyHOTO
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
Paborta 1 MOIIHOCTH
bu6nmorexa LIOK
51 3IEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Jlaboparopnas padbora
52 "On E eJ'II;HI/Ie pa60T1>1 M MOILIHOCTH bubmorexa LHOK
pedl p " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FITEKTPHUUECKON bubmuoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKUE 3apsi/bl.

bu6nmmoreka [IOK
54 3apspKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBusl. [locTossHHBINM
ANEKTPUUECKUH TOK"
KoHnTtponbHas pabota 1o Teme
"DIeKTpUUECKHE 3apsiIbl.
bubmuoreka [{OK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoiecTBus. [locTosHHBINM
ANEKTPUIECKUH TOK"
56 [TocTosIHHBIE MarHUTHI, UX
B3aMMO/ICHCTBHUE
57 Vpok-uccnenosanue "M3yuenue | bubmmoreka [JOK
MoJied MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubmmoteka IIOK
58 3eMIHu U ero 3Ha4YeHue IS SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MaruuTtHoe nose
bu6nmorexa LIOK
59 ANIEKTPUIECKOTO TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d?
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
60 texHuke. JlJabopatopHas pabora 0.5 bubmuorexa [IOK
"U3ydyeHue nericTBUS MArHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
OJIs1 HAa MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronbs3oBanue
o bubmuoreka [{OK
61 AJIEKTPOJBUraTeIeH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢c




62

"KoHcTpyrpoBaHue U U3y4yeHUE
paboThl AnekTpoaBUraTens"
OmnbiTel Papajesi. 3aKoH
3JIEKTPOMArHUTHON MHTYKIUH.
[IpaBuio Jlenna

63

Onexrporerepatop. CriocoObt
MIOJIYYEHUS IEKTPUIECKOU
SHEpPruu. JNEeKTPOCTAHLIUHU HA
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUu

64

[ToaroroBka K KOHTPOJILHOU padboTe

1o TeMe "DIeKTpUIECKHEe U
MAarduTHbIE SBJIeHUS"

65

66

67

68

KonTponbHas pabora no teme
"DIeKTpUUECKUEe U MarHUTHBIE
SBJICHUS"

PeseprHslit ypok. Pabora ¢
TexcTamu 110 TeMme "TernoBelie
saBieHus"

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TemMe "[locTosTHHBIN
IIEKTPUYECKUH TOK"

PesepsHslit ypok. Pabora ¢
TEKCTaMHU 1o TeMe "MarHuTHbIe
SIBJICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

bubnunotexa LIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JIBUKEHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO ABUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuorexa [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeaHsst 1 MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KECHHSI. 1
I'padux ckopoctu
JlaGopaTtopHnasi pabota

- "OnpeneneHye ycKOpeHus Teia npu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM ABIKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe mmagenne teia. OIBITH !
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axk0oH Herotona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3akon T'yxa https://m.edsogru/faneca2
16 Pemenue 3agau no reme «Cuna
YOPYTOCTH
JIabopaTopHas paboTa
17 «Ofl(l)jlzﬂe?'lleI/IeI;KS:TKOCTI/I bubmmorera [TOK
https://m.edsoo.ru/ff0ace28
NPY>KUHBI»
bu6mmoreka [IOK
18 Crna Tpenus https://m.edsocI;.Iru/fanﬂ 38
19 Pemenue 3aga4d mo teme «Criia bu6mmorexa [IOK
TpEHUI» https://m.edsoo.ru/ff0afa26
JlabopaTtopnas pabora
20 "Onpl;:(enzﬁne ioa(b(bnunema bubmmorexa [TOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3amau no reMe "3aKOHBI BuGmrorexa LOK
21 Hprorona. Cuna ynpyroctu. Cuina

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuia TSHKeCTH | 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
P A https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3anau no teme "Cuna
4 bu6mmoreka [IOK
TSYKECTU U 3aKOH BCEMUPHOTO
p https://m.edsoo.ru/ff0af5f8
TArOTeHUs"
[IepBas kocMHu4eckast CKOpOCTb. bubnuoreka [IOK
25
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTeprabHOM TOUKH.
AOCOIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
26 .
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILICHUS
27 MowmeHT cunsl. LleHTp TsKecTH
)% Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHON paboTe
29 "™ :c oe P crite bubmuorexa [JOK
o Teme "MexaHn4YecKoe ABUKEHUE.
N g https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
KonTpomnpHas pabota o Teme
30 ™M P P BIKeHIe bubmmnorexa LIOK
€XaHUYECKOE .
. g https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue Ten"
HNmnynsc Tena. UMITynsc CUIIBL.
31 3aKOH COXpaHEHMsI UMITYJIbCA. bubnnorexka [JOK

VYipyroe u Heynpyroe
B3aWMO/ICHICTBUE

https://m.edsoo.ru/ff0b07fa




Penrenue 3amad mo teMe "3akoH

bu6mmoreka [IOK

32 COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepeHius "PeakTuBHOE
JIBUKEHUE B IPUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/ff0b0as4
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS
IIPY paBHOMEPHOM JIBUKEHHUH Teja
110 TOPU3OHTAJIBHOM TOBEPXHOCTH»
37 CBsi3b 3HEPrUH U pabOTHI.
[ToreHnnaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaGopatopHas pabora «3yueHue bubnuoreka [IOK
3aKOHA COXPaHEHUs YHEPTUM» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTECPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl.
42 BoinyxaeHHbie Koe6aHusl. bubmmorexa [OK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ NPy KUHHBIN

MassTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuojaa KoaebaHui OT KECTKOCTH
MPY>KUHBI U MacChl Ipy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX

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

46

JlaboparopHas paboTa
«OrmpeesieHre YacTOThI M IEPHO/Ia
KOJICOAHH TPYKUHHOTO MasTHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIeproJia KoJaeOaHmi
rpysa, OJABEIIEHHOI0 K HUTH, OT
MaccChI Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue Bonabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

54 110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoineOaHusi U BOJTHBI" ftps://in.edsoo.n/fih5H)
KonTponbhas pabota no teme

55 "3aKOHBI COXpPAHCHHUS.
Mexannueckue Kone6aHus 1 BOJIHbI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana

53 3JIEKTPOMAarHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"

Ypok-uccnenosanue "M3ydenne

59 CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C 556:‘1/1//2?:(11(::)?:3/1;%2060
IOMOIIBI0 MOOHITBHOTO TenedoHa" PE-LAR. '

Pemenue 3agau Ha onpeneneHne

60 YacCTOTHI U JJIUHBI
3JIEKTPOMArHUTHOW BOJIHBI
DJIEeKTpOMarHuTHas IpUpoja CBETa.

61 Cxopocts cBeTa. BomHOBBIC bubmorexa LOK
CBOMNCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe

62 pacmpocTpaHeHue cBeTa. 3aTMEHUS bubmorexa [IOK
Conrua u JTyHbi https://m.edsoo.ru/ff0b3658
3aKoH OTpa)K€HUs CBeTa. 3epKaia.

63 Pemenue 3anau Ha npuMEHEHNE bubmorexa [TOK

3aKOHa OTpPAKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3aKOH

bu6mmoreka [IOK

64 [IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcnonb30BaHue MOJTHOTO bubnmoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTHYECKHUX CBETOBOJIAX
JlaGopaTtopHast pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMJIEHUSI CBETOBOT'O J1y4a OT
yrila naJeHusl Ha TpaHulLle "BO3yX-
crekio"
Ypok-koHpepeHuus
"Hcnonb30BaHUE MTOJTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS
CBsI3p"
68 JIunzel. OnTrueckas cuiia JUH3bI brbmorexa HOK
https://m.edsoo.ru/ff0b3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300paXkeHUi B IMH3AX hitps:/m.cdsoo.ru/fi0b4dda
JlaGoparopHas paboTa
70 "Onpenenenue GOKYyCHOTO bubmuorexa [IOK
pPacCTOSHUS U ONITUYECKOUN CUITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
7 I'na3 xak onruyeckas cucrema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koudepentus "JlepexTor

73
3penus. Kak coxpanurts 3peHue"
Pasnosxenue 6enoro cBera B CHEKTP.

74 OmnebiTel HetoToHa. Cnoxxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pa6ota "OMbITHI 11O
pa3I0kKEHUIO OETOro CBEeTa B CIEKTP

bu6mmoreka [IOK
75 Y BOCIIPHUSATHIO LIBETA MPEIMETOB IIPU
https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUU Yepe3 [[BETOBbIC
buabTpH"
VYpok-npaktukym "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHys u audpaxaus”

77 Omnbitel Pesepdopria u muranerapHas bubnuotexa [JOK
MOJeJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynatel bopa. Monens atoma
bopa
Hcnyckanue U MOryonieHue cBeTa

Y . bubnuotexa [JOK
79 atomoM. KBauTel. JInneliuateie
https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 VYpoxk-npaktukyMm "Habmronenune bubnuorexa [JOK
CIIEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
i bubmuorexa [JOK
81 PamnoakTUBHOCTE U €€ BUIEI
https://m.edsoo.ru/ff0c1672
2 Ctpoenune aToOMHOTO sipa. bubnmoreka [JOK

Hyxknonnas mozaens

https://m.edsoo.ru/ffOc18ac




23 PanroakTuBHBIE TPEBpaALICHUS. bubnunoreka [HOK
H3oTonbl https://m.edsoo.ru/ff0clal4

84 Pemienue 3amad no teme: bubmuoreka [JOK
"PagnoakTuBHBIE TTpEBpallicHUs " https://m.edsoo.ru/ffO0c1b4a

85 [Tepuoxa nmonypacnana
Ypor-iongeperits bubmuorexa [JOK

86 "PannoakTUBHBIE U3TyUEHUS B

" https://m.edsoo.ru/ff0c2126
pUpPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 coxlfl))aHeHIi);I 3aps10BOTO U bubmmorexa [OK
https://m.edsoo.ru/ffOc1c58
MacCOBOI'O YHUCEI

28 DHeprus CBSI3U aTOMHBIX SIIIEP. bubnuorexa [JOK
CBs13b Macchl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pewenue 3amgau no reme "fAnepHeie
peakiuu"

90 Peakuuu cunrtesa u neneHus saep. bubnuoteka [JOK
Ncrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ffOc1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3yYEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

90 1o TeMe "DIeKTPOMarHuTHOE ToJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBeble siBneHus"

93 KonTponbhas pabota no teme

"DNEeKTPOMarHuTHOE MOJIE.




DIIeKTPOMArHUTHBIC BOJTHBI.
KBanrtosBeie siBienns"

[ToBTOpEHME, 000OIICHUE.

bubmuorexa [JOK
94 JlabopatopHblie pabOTHI 110 KypCy nomrorexa I
" . " https://m.edsoo.ru/ff0c245a
B3aumopeiicTBue Ten
[ToBTopenue, 0600mmenue. Permenne
bu6mmoreka [IOK
95 pacyeTHBIX U KaYECTBEHHbIX 3a/1a4
| f https://m.edsoo.ru/ff0c2572
1o Teme "TerIoBbIe MPOIECChI
[ToBTopenue, 0600menue. Pemenne
96 pacyYETHBIX M KAYECTBEHHBIX 3a]1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBropenue, 0600menue. Pemenne
97 ACYCTHBIX U KaYECTBEHHBIX 3aa4 Bubmmorexa LHOK
P : s hitps://m.edso0.ru/ff0c2b30
o Teme "KIIJI a5exkTpoycTtaHOBOK
[ToBTOpenue, o6o0IIEeHHE.
98 JlaGopaTopHbie pabOTHI IO KypC Bubmmorexa LHOK
patop p ypey https://m.edsoo.ru/ff0c2¢c52
"CBeroBbI¢ siBJICHHS "
IToBTOpenwue, o6o6meHue. Pabora ¢
99 TCI(CTaII:\)/[I/I 1o TeMe "3aKOHbI bubnmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
[ToBTOpenwue, 0600meHue. Pabora ¢
" bubmmoreka LIOK
100 Tekctamu 110 Teme "Konebanus u
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, 0600meHue. Pabora ¢
" bubnmoreka [JOK
101 TekcTaMu 110 TeMme "CBEeTOBbIC

sBJjeHus"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTamu 110 Teme "KBanrosasg u
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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