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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera «Ousnkay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTBPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpeaesieHne yueOHOro MaTepuana
o rojgaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKa3aHUS METOIUYECKOM
MOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OHOoTHel, acTpoHOMHUEH U hu3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTABIsIET HauOoee sICHbIC
00Opa3Iipl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
WHTEpeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Duszuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrOIIUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

NpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHHSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHUS MaTepUH U (PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oyaymiei
PO eCCHOHANILHOMN ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONUX 3a1a4:

npuoOpeTeHue 3HAHUM O JAUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pacUYETHBIX 3adad C
UCITOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MH(pOpMaIel PU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(OPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Hemeno), B 9 kinacce — 102 gaca (3 vaca B HeZel0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIuXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJaHHM, MpeiaraéMblXx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EctecTBeHHO-HAy4YHBI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusnyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI ASEHUS Kbl U3MEPUTEIBHOI0 TpUbopa.
2. HM3mepeHnue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
niapyKa, MyImeHHOro TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmxkenne yactun BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YaCcTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. BzaumonelicTBue YacTuil
BEIIECTBA: MTPUTSLKEHNUE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPJIBIX
(KpUCTaIIIMYEeCKNX) TeJl. B3auMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuMM. 3aKOH HHEpUHMH. B3auMoAeicTBHE Tell KAaK NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3mMepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTy. Cuila TsKecTH Ha Jpyrux mianerax. Bec rena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTU MPHU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEI.
6. Cno)xeHue CuJji, HalpaBJIEHHBIX 10 OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs OpycKa WIM IIapHKa I10
HaKJIOHHOM TIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacT Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHJIBI BECY BHITECCHEHHOM KUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAaHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEHM Ha  TeEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[lpocThle MexaHW3MBI: pbiyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbruara. [[pumeHeHune mpaBuiia paBHOBECHSI pbIdara K 0JI0Ky. «30J0Toe



npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON IOBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHNS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHHU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYISIPHO--KUHETUYECKOU TEOPUH.
CMaunBaHMe U KanWUISIPHBIE SBJICHMS. TEIIoBoe pacClIMpeHNE U CKaTHe.

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

KomnuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEILIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHHS.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuuner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENHN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

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

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJbTaTe
Terionepeaayn U padboThl BHEIITHUX CHJI.

UccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJIMHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUUYECKHX 3apsaiaoB. Bs3aumopeicteue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3iexkTpudeckoro mnosst. Ilpunimn
CYIEPIO3ULIMU MEKTPUIECKUX I0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHBIEHUE BelecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpuYecKre Uenu U MOTpeOUTENN dIEKTPUUECKO s3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MAarHUTHOTO TOJISl HA MMPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpOoBOJHUKH W TUSJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOuHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. U3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCKOro HapsyKEHUS BOJBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUH.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJ0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MapaJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOTHI SAEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEL 1O MCCIEIOBAHUIO SIBJIEHUSA DSJEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJUHEWHOE
nsrkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m dacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMN CyTIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUe BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh u neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
uMIyabca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella M0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKY.

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

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOHOM MaJCHUU.
CoxpaHeHre MEXaHUUECKOW SHEPTUH NPU ABMKCHUHU Tea MO 1EHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

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

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBMIKCHHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KaK PsJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl  CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOJIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieO0aHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

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

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBoOlcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue csera. 3armMeHust CosHua u Jlynsl. OTpaxkenue cBera. Ilnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xop ayyen B inH3e. OnTudeckas cucrema (hotoanmnapara, MUKpOCKOIIA
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tomy4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOTA.
10. Moxens riia3za.

11. Pa3noxeHnue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

W X Nk W RE

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
NaICHUS.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEeAMETa B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIbI coOMparouei
JIMH3HIL.

6. OIBITHI 110 Pa3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. OmBITBI MO BOCTPHUSATHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sHeprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexTpsl pa3jIM4YHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI O TOPMO3HOMY

nytu (1o dotorpadusim).

3. M3mepeHue paanoakTUBHOIO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3a[u1
1 000011IeHNS TPEAMETHOTO COACPIKAHUSA U OTBITA IEITEIbHOCTH, MPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takxke A MOJATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuXxcs, BBIOPABIINX ITOT
y4eOHBII TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHWA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jiea peaanu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBINOJHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIYYEHHBIX 3HAHHMM pacrno3HaBaTh M HAYYHO OOBICHSTH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHbIE€ OCHOBBI HAmOOJEE€ BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JTUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

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

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

2) rpaskaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIENH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATEeNbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl O€30MacHOro IMOBEAEHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOpMHUPOBAHHOCTH HABBIKA PEPIIEKCUH, TPU3HAHKUE CBOETO MIpaBa Ha OLINOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTMBHOE YyYacTHE B PCIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alud, TOpojJia, Kpas) TEXHOJIOTUYECKOU U
COITMAJILHOM HAPABIECHHOCTH, TPEOYIOIIHUX B TOM YHCIIC U PU3HMUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY MU3YYCHHIO TPO(ecCHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIKOB W OILICHKH UX
BO3MOKHBIX MOCJIEIACTBUM JIJIs1 OKPY>KAIOIIEH CpeJIbl;

e — OCO3HaHHWE TJI00AILHOTO XapakTepa JKOJIOTHYECKHX IpoOjeM M IyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUU TMPU BBHINIOJIHEHUH HCCIEIOBAHUNA U
POEKTOB (DU3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e — TIIOBBIIICEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM Y€pe3 MPAKTHYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE POPMYIHPOBATH
WJIeU, TIOHSATHSI, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSIX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00J1acTH
busuky;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXAOIIYI CpPELNy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbrare ocBOeHMs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuyaromierocsi OyayT chOpMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbIE  Yy4eOHbIC  JCWUCTBUSA,  PETYISITHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJjoruueckue JeiicTBUA:



BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

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

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U IPOLIECCOB, JI€JIaTh BHIBO/BI C UCIOJIb30BAHNUEM JI€TYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUraThb TMIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJITUYMH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

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

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JAHHBIX C y4ETOM MPEMIOKEHHOW Yy4eOHOU
dbuznyecKoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMmamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0/Ie OOCYXJAeHHs y4yeOHOro marepualia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAlleJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeabHOCTU OOIIECHHUS;



COMOCTAaBIIATh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUS
no €€ JOCTHKEHUIO: paclpeAeisiTh poyH, OoOCYXIaThb MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISTH MPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3nUecKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM peleHUs! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MpejiaraeMble BAPUAHTHI pELICHUH;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHIXKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATbh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa UM JUCKYCCHM Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;



IpU3HaBaTh CBOE MPABO Ha OIIMOKY MPHU pelieHnr (U3NUECKHUX 3a1a4 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0IEHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUSI BewlecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAS
cuna, jaedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (Iuddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeava JaBjIeHus TBEPAbIMU TEIaMH, )KUJKOCTIMHU U ra3amu,
aTMOC(pepHOE [1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
DHEPIUM) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIuard B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BeIUYUHbBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, TyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(pGUIIMEHT TOJE3HOTO MACMCTBHS MEXaHW3MOB, KHHETUYECKas M
NOTCHIIMANbHASL JHEPTHsi), TPH OMHUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3nYECKUi CMBICT UCTIONb3YEMbIX BETUYHNH, UX 0003HAYCHUS U €TUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH IpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;



XapaKkTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phiuara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (hM3UYECKHUE SBJICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemar pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3BIBatONIME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAlM3a
YCJIOBHUSI 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hPU3UUIECKUE
BEJIMYMHBI B (DOPMyJIbl M MPOBOAUTH PAaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaTMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MpPU TOMOIIU
(bU3MYEeCKUX METOJIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICSTH IPOBEPIEMOE
MpEANoIokKEeHNUEe (TUMOTE3Y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYECHHBIN
pe3yabTaT, HaXOAUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yabTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3UecKuX CBOMCTB TeN: (hOPMYITUPOBATH TPOBEPSIEMbIE IPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alUCHIBATh X0
OmbITa U POPMYTUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUSI, BPEMEHHU, MAacChl Tela,
o0BéMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEPHO IBUKYILIETOCA Tela OT BPEMEHU IBUKEHUS TEJa, CUITbI TPEHUS
CKOJIb)KEHMsI OT Beca Teja, KadecTBa OO0pabOTKH MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbl TPEHHS OT IUIOLIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTU OT YJJIMHEHHUSI MPYKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
MOrPYKEHHOM YacTH Tela U OT IJIOTHOCTH KHAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHMs, coOHUpaTh YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

NPOBOJAUTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrpPyXKEHHOE B
KUIKOCTh  TeNo, KOADPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd NPEIJI0KEHHON WHCTPYKLUU: TPU BBIMOTHEHUU
U3MEpPEHU CcoOMpaTh OJKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YCHUE NCKOMOM BEJIUYHNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBL  JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHMUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIMPOBOJA, THUIPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIIHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIIMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (DU3UYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIoIEeH cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB uH(popMauuu B HWHTepHeTre B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEFOIINXCS
3HAHMM W TyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB  BBIJACISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUil HAyYHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTtepHer, BiageTb nNpuéMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



yucie myOJuIHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4€OHBIX UCCIEAOBAHUN, IPU 3TOM IPAMOTHO HCIOJB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAILUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJICAOBAHUU pacIpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U TUDRJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTAJIM3alus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHAYKIIKS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUN B
OKpYXaIoleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE M KAaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper moarcoB, poJib MATHUTHOTO TTOJIS JJ1s )KMU3HU Ha 3eMIIe,
MOJISIPHOE CUSIHUE, TPU DTOM IMEPEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OTMHCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIL3YS
dbu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSIS YHEPTHUS, KOJTUIECTBO
TEIJIOThI, yJleJbHAs TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAs TeIuioTa



IUTaBIICHUS, yJENbHAsl TEIJoTa MapooOpa3oBaHus, YJElbHas TeIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTD BO3/1yXa, JIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHUBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUNH CMBICT
UCIIOJIb3YEMBIX BETUYMH, 0003HAYCHUS U €UHUIBI (PU3NIECKUX BEIUYHH,
HaXOoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ys. OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO--KNHETHYECKOM TEOpUHU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JJis ydacTKa Lenu, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHYECKOE BBIPAKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYeCKuX
IaroB ¢ Oomnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (M3UYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPH MOMOIIU
(bU3MYECKUX METOOB, HCIOJb3ys OMHCAHUE WCCIIEOBAaHUS, BBIICIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUS UCCIIEN0OBAHUs, J€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJCUCTBUE
DNEKTPUYECKUX  3apsAIOB, B3aWMMOJCUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YyallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UYECKUX BEIUYMH, CPaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAH IOMEPEYHOro
CEUEHMSI U Y/ACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEMJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pE3yNbTAThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATH M3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMIB JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMTOPOM HA MX ONMCAHUSA (B TOM YHCJIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBaxX (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
PUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENEH C
NOCJIEOBATENbHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIJIOBHbIE 0003HAUEHHUS JIEMEHTOB JIEKTPUUYECKUX IETEH;



OPUBOIUTH  MpPUMEPHl  (HAXOAUTh MHGOPMALMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieyeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KAIOILEH CpE/IE;

OCYIIECTBISATh TOHUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];

UCIIOJIb30BaTh NPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CITPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiIaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIAT PE3yIbTaThl MPOCKTHON
WM UCCIIEA0BATENIbCKOM ACSTENBHOCTHU, IPY 3TOM I'PAMOTHO UCIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE ITPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKIX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOpPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHUBAThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCcU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jeopmarius
(ympyras, mjgactaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP TSHKECTH, adCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CIEKTPbl UCIYCKaHUs U TMOTJIONICHUS, alibda-, OeTa- U raMma-u3JIydeHus,
M30TOIIbI, SiZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE



TeJ, PEAKTUBHOE IBIDKCHHE, KOJIeOATEIhbHOE NBIKCHHUE (3aTyXaroliue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe OEJI0ro CBETa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTJIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, IIBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIYyUYCHUA Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYEHHBIC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENIUYUHBI (CpPEIHSsI U MTHOBEHHAs CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIQJEHHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus TeJa,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHITMAIbHAS JHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAsl JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSI, TIEPUO]
W YacToTa KojcOaHMid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb MPEIOMJICHUS Cpeabl), TpPH OINHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaUEHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpapUKH U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsJI0BOIO U MACCOBOTO YHUCEN



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a71a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJIB3YSl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BEIUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJa4M 3alMChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOAMMBIE I PEIICHUS, NPOBOAUTh pacy€Tbl U OLICHUBAaTh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3ySl ONHMCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBENCHHUS]  UCCIENOBAHMS, JElaTb BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
(bu3nUecKux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTh MepuoAa KoJeOaHWW MNPYKUHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPAaHEHUE CBETA,
pasnokeHne Oeoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B coOMparouiei
JMH3€, HAOJIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYEHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
000pyI0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUEe U3MepseMOol BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

NPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
MCITIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU TPU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadaJbHOW CKOPOCTH, HEpHOJa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPaKE€HUs CBETa OT yIJla MAaJeHUs U yIjla MPEeIoOMJIEHUs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITEIbHO COOMpPAaTh



YCTaHOBKY, (pUKCHUpOBaTh pe3ylnbTaThl MOJYYEHHOM 3aBUCHMOCTHU
¢buznyecKkux BEIMYMH B BUAE TaONMUI] U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTb MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHO]
KOJIEOaHUM MaTeMaTH4eCKOoro M MPY>KMHHOTO MAasTHHUKOB, ONTHYECKAs
cuia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIM (OH): IUTAHHPOBATH
U3MEpEHMs, COOMpaTh SKCIEPUMEHTANbHYI0 YCTAHOBKY M BBIIIOJIHATH
U3MEpEHHs, CIeAysl MPEeNOoKEHHOW WHCTPYKLWU, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYECHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
NOTPELIHOCTH U3MEPEHMUI;

cO0JII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JIMH3a, IUIaHETapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s111pa;

XapaKTepu30BaTh TMPHUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPHUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOHM Ha WX OmMHUcaHus (B TOM YHUCIE:
CHHUIOMETP, JNATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBax (PU3WYECKUX SBJIEHUM M  HeoOXoguMmble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH U3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelIeHnN  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIUH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH MpU oOpaIeHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BATh MPH BHINOJHEHUHN YUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  M3YyYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubmorexa HOK
) yd A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CTpoeHUe BelllecTBa 1
p H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa IO

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TenyioBbie ABJIEHUSA
1.1 CTpoeHHre U CBONMCTBA BEIECTBA 5 bubmorexa LOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TermoBsie IPOLIECCHI 23 1 2
pon https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiabl. 3apsHKeHHbBIE Tea 7 bubnunoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 ITocto i 3I1e €CKHH TO 20 1 4
TOAHHBIM SJICKTPHHCCKHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 Ma e e 6 0 1
THITHBIC ABTCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DJIeKTpOMarduTHas UH s 4 1
p Ay https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
Ha3Banue moayJist
Pasznen 1. Ha3zBanue
Hroro 0
PesepBHOe Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4eCKOe IBH)KCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 2 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHnueckHe K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 Mexanudeckue kojieba 8 3
XAHUHCCKHC KOMCOAmHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 7 1 2
RAHITICCKHC BOTBI. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1 2
3aKOHLL pacHpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 7 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 0 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

| ®usnka — Hayka o npupoje. SBienus
MIPUPOJIbI
Ou3nYECKUe SBJICHUS
®u3nuecKre BEINYUHbBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIePaTypbl IPU MOMOIIIH KUJIKOCTHOTO 1
Tepmomerpa"

5 Meroasl HaydyHOrO 1o3Hanus. Onucanue bu6nmorexa LIOK
(hbUBUYECKUX SBJICHUHN C TTOMOIIBI0 MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JANbHOCTh MOJETA IAPUKA, MYIIEHHOTO |
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE brbmmorexa [TOK
P P https://m.edsoo.ru/ff09fe0Oa
BEILIECTBA

g JlabopaTtopHas pabota «3mepenue :
pa3MepoB MajbIX TE»

9 TBwskenue gac S bubmuoreka [{OK

BIDKCHHE YaCTHI] BEIIECTB
https://m.edsoo.ru/ff0a013e
10 ArperaTHble COCTOSIHHS BEIIECTBA




OcobenHocTH arperaTHbIX COCTOSTHUH BOJBI.

bu6nmoreka [IOK
11 O606mmenue mo pazaeny «[lepBoHadaibHbIC
o pasAcity «17ep https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHHUU BEILIECTBA
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Ckopoctb. EquHuIBl cKOpoCcTH
p A H p https://m.edsoo.ru/ff0a079c
bubnunorexa LIOK
14 Pacuer nytu ¥ BpeMeHM IBH>KEHUS
https://m.edsoo.ru/ff0a0aec4
bu6nmorexa LIOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T 1
https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuetr Macchl u bubnuoreka [{OK
o0beMa Tea 10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIay»
13 Pemenue 3anau mo teme "I11OTHOCTE bu6nunorexa LIOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuila KaK XapakTepHUCTHKA B3aUMOIEUCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
Jlaboparopnas padota «13yuenue
20 3aBUCUMOCTH pacTshkeHHs (edopMariim)
MPYKUHBI OT MPUIIOKEHHON CHUIIBD)
21 SIBnenune TaroreHus. Cuja TSHKECTH
CBs13b MEX]ly CHJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aad 1mo teme bubmorexa HOK
— . https://m.edsoo.ru/ff0al778
Cuna TsbKecTH
2 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bu6muoreka [JOK

dusnueckue XapPaKTCPUCTHUKHU IJIAHECT

https://m.edsoo.ru/ff0al1502




bu6nmoreka [IOK

24 Hsmepettne cit. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HAallPpaBJIECHHBIX 10 bubnnoreka HOK
OJIHOM npsiMOM. PaBHOAENCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
7 Permrenue 3agad mo reme
"PaBHoelicTBYIOIIAs CHIT"
)3 Cuiia TpeHus u €€ Bubl. TpeHue B Ipupoje bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmoreka [JOK
CUJIBI JABJICHUSA U XapaKrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 PGHIGHI/IeU 3a7a4 Ha (:Hpe):[eJIeHI/Ie
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau no remam: «Bec Tenay,
31 «['papuueckoe nzoOpakeHue Cu, bubmmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHID»)
KonTponbHas pabota mo Temam:
3 «MexaHnueckoe qBUKeHUe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIIbI»
3 JHasnenue. CriocoObl yMEHBIICHUS U bubnuotexa [JOK
YBEJIMYECHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBIICHUS Ta3a bu6nunorexa LIOK

oT 00bEMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376




[Tepenava naBneHust TBEPIBIMU TEIAMH,

bu6nmoreka [IOK

35 JKUIKOCTSIMU U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B JKMAKOCTH U ra3e, BhI3BaHHOE bubnunoreka LIOK
NIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBpienue B bubmuorexa [JOK
KUJKOCTH U raze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobrmaromecs cocy b https://m.edsogru/ff0a2970
. bubmmoreka [JOK
39 Pnapagmieckuit npece https://m.edsofru/fan3 136
40 Manomertpsl. [1opiHEBON KUIKOCTHBIN
Hacoc
A1 ATtMmocdepa 3eMu U IPUIUHBI €€ bubnnorexa [JOK
CYLIECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a
bubmmoreka [JOK
42 Bec Boznyxa. ATMocdepHoe 1aBieHue hitps-//m.c dsofru/ £f022b5a
43 N3mepenue armochepHoro nasieHus. Onpit bubmmnorexka HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubmuorexa [IOK
BBICOTBI HAJT YpPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmochepHoe
nasieHue"
JelicTBue ®UIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TeJN0. ApXuMe10Ba Bubmmorexa [IOK

culia

https://m.edsoo.ru/ff0a3276




JlabopaTtopHas pabora «OnpeneneHue

bu6nmoreka [IOK

48 BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEN HA hitps://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca TEJIA B bu6nmmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
50 [InaBanue ten bubmmorexa [OK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U
ornpezeneHue e€ rpy30noabEMHoCTH"
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHnue bubmorexa OK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 Kontponbnas padota no teme «/laBnenue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6nunorexa LIOK
>4 Mexartiieckas pagora https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
53 Mormg0CT®. EApHans: MOmEoCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacy€r MOIHOCTH,
pa3BuUBaeMoM pH Mo IbEME 10 JiecTHUIIE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHJI Ha phIuare
58 Pbryaru B TexHuKe, OBITY ¥ IPUPOJIE. bubmorexa HOK

https://m.edsoo.ru/ff0a478e




59 Pemenne 3agau mo Teme «Y CIIOBHUS | bubnuorexa [JOK
paBHOBECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koaddurnment nonesnoro necTpust

60 MexaHu3ma. Jlaboparopnas pabota 1 1
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

61 Pemenue 3amaud mo reme "Pabora, | bubnunorexa LIOK
MottHoctb, KIT/1" https://m.edsoo.ru/ff0a4c48

2 Mexanunueckas 3Heprus. Kunernueckas u | bubnmnoreka HOK
[OTEHIMAIbHAS SHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK

https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 11O TEME
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE

64 W3MEHEHUSI KHHETUYECKON U 1 1
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUHI
Teja 10 HAKJIOHHOM MIOCKOCTH"

65 KonTponbnas pabota o Teme «Pabora u |
MOIIHOCTb. DHEPIHsI»

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubmmnoreka HOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
Pesepsubiit ypok. Pabora ¢ Tekctamu mo

N . bubnuoreka [{OK
67 teMe "JlaBneHue TBEPABIX TN, KUAKOCTEN U 1
" https://m.edsoo.ru/ffOa4ffe
ra3oB

63 PezepHblil ypok. Pabora ¢ TekcTamu 1o |

teme "Pabota. MoutHocTs. DHeprus"”
OBILIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakrHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
| KMHETUYECKOW TEOPUU U UX OIBITHHIE | Bu6muotexa [JOK
MOJITBEPXKIeHUA. Macca u pa3Mep aTOMOB U https://m.edsoo.ru/ff0a5256
MOJIEKYJT
’ Mopenu TBEpAOro, JKUAKOTO U | bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA. https://m.edsoo.ru/ff0a540e
bubmuoreka [{OK
3 Kpucrannuueckue u amopHble Tena 1
p P https://m.edsoo.ru/ff0a5800
4 CmaunBaHue U KallWJUISIPHOCTb. | bubnnorexa [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
bu6nunorexa LIOK
5 TennoBoe pacIIMpeHHE U CxKaTUE 1
https://m.edsoo.ru/ff0a5a26
6 Temnepatypa. CBsi3b TEMIIEPATYPBI CO |
CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHUL]
7 Buyrpennss sneprusi. CnocoObl H3MEHEHUs | bubmmnoreka HOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6mmoteka IIOK
8 Bunae! rerionepenaun 1
https://m.edsoo.ru/ff0a6412
[TpakTHyeckoe UCToIb30BaHNE TEIIIOBBIX
. bubnuotexa [JOK
9 CBOICTB BEIIECTB U MaT€pUAJIOB B LENSIX 1

sHeprocOepeKeHus

https://m.edsoo.ru/ff0a65c0




10 KonuuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIIOEMKOCTH https://m.edsoo.ru/ff0a6976
1 YpaBHeHUE TEIIOBOTO OanaHca. bubmmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer konudecTBa TEIIOTHI,
12 HEO0OXOAMMOr0 /IJIsi HarpeBaHus Teja u
BBIJICJIIEMOT0 UM TPU OXJIAXKICHUU
JlaboparopHnas pabota "VMccrnenoBanue
13 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBaHUU bubmmorexa LOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsiuei BOJIbI
14 Pewienue 3a1au Ha npUMEHEHUE YPABHEHUS
TEIUIOBOTO OanaHca
s JlaGopaTtopnast pabota "Onpeznenenne bubmmoreka [JOK
yZEJIbHOU TEIJIOEMKOCTH BemiecTa' https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
7 [TnaBiieHne u OTBEpAEBAHNE bubmuoreka [IOK
KPUCTAIUNINYECKHUX TEIL. https://m.edsoo.ru/ff0a71d2
18 VY nenpHas TEILIOTA IIaBJIEHUS bubnmorexa OK
https://m.edsoo.ru/ff0a72fe
19 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas terora
20 napooOpa3oBaHUs U KOHJEHCAIUH. bu6muoreka [JOK
3aBUCHMOCTH TEMITEPATypPhl KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro JaBICHHUS
21 Pemenue 3amau Ha onpeneneHne BIAKHOCTH

BO3/yXa




[TpuHIIUTIBI paOOTHI TEIMJIOBBIX ABUTATEIICH.

22 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO
CropaHus
bu6nmmoreka [IOK
23 Bnaxxuocts Bo3ayxa
X https://m.edsoo.ru/ff0a7628
24 KIIJI rennoBoro aurarens. TemnaoBeie bubnuorexa [JOK
JIBUTATEJIM U 3aIUATA OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
)5 3aK0oH COXpaHEHUs U MPEBPAILCHHs SHEPTUU
B TEILJIOBBIX IPOIIECCax
Pemienue 3agad Ha mpuMEHEHHE 3aKOHA
26 COXpaHEHHUsI U IPEBPALICHUS] SHEPTUU B
TEIJIOBBIX MPOIIEcCcax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
27 "TertoBele saBieHUs. M3MeHeHne bubmorexa HOK
T . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIIECTBA
KonrtponsHas padorta no reme "TennoBbie
28 siBIIeHUs. MI3MeHeHue arperaTHbIx bubmorexa HOK
T " p https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BeIIecTBa
29 Dnektpuzanus Ten. [[Ba pona
3JIEKTPUYECKUX 3aps0B
30 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH bu6nunorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
31 Pemienue 3a1au Ha MpUMEHEHNE 3aKOHA
Kynona
DnekTpuueckoe mose. HanpspkeHHOCTh
but6mmorekxa [IOK
32 aneKkTpudeckoro noss. [Ipuanmn

CYHEpHO3UIUU IJICKTPUICCKUX moJiei

https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 .
DneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bubnunoreka LIOK
COXPAaHEHUs DJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUSA €0
36 cymecTBoBaHus. MlcTouHUKN bubamorexa LOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUS 2JIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
13 JleiicTBHE 7EKTPUUECKOTO MO Ha
MPOBOJAHUKY U TUAIIEKTPUKU
39 DIIEKTPUUECKHUI TOK B METaJIAX, KUJIKOCTAX bubmmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKkas ernb U €€ COCTaBHbIE YacTH
bu6nunorexa LIOK
4l Crna Toxa. https://m.edsoo.ru/ff0a8bd6
bu6nunorexa LIOK
42 DnekTpuueckoe HanpshkeHue. BonbTMerp. hitps://m.cdsoo.ru/ff0ad 14
43 ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnorexa [JOK
COIPOTUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
3aBUCUMOCTBD AJIEKTPUYECKOTO
44 COIIPOTUBIICHUS IIPOBOJIHUKA OT €r0 JJIUHBIL, bubnuotexa [JOK
IUIOIIAAN ITOIEPEYHOTO CEYEHUS U https://m.edsoo.ru/ff0aa738
Marepuana.
45 3aBUCHUMOCTD CHJIbI TOKA OT HaIIPSHKEHHUS. bu6muoreka [JOK

3akoH Oma aJig yyacTka 1enu

https://m.edsoo.ru/ff0aa44a




JlaGopaTtopHas padota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIIYLIETO Yepe3

bu6nmoreka [IOK

46 pE3UCTOP, OT COIPOTUBJICHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKeHus Ha pe3ucrope”
47 ITocnenoBarenbHOE U NapaIeIbHOE
COEIMHEHUS IIPOBOJTHUKOB
JlabopaTtopHast pabota "I[IpoBepka npasuia
48 CJI0’KEHHUSI HAPSKEHUH MpU bubmmoreka [JOK
[IOCJIENOBATEIbHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas padota "IIpoBepka npasuia
49 JUTS CII?IJII)I I’)l“OKa Fr)IpI/I napanieﬂbI:IOM ’ bubmmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemienue 3amau Ha mpumeHenue 3akona Oma bubnnorexa [JOK
JUIS Pa3jId4HOro0 COEIUHEHHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpeznenenue bubmuorexa [IOK
paboThI ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKA" https://m.edsoo.ru/ff0ab3e0
DNIeKTpUUIECKHE e U MOTPeOnTeNn
53 AIIeKTpUYecKoil s3Hepruu B ObITy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DnekTpuuecKue 3apsaabl. 3apsHKEHHBIE Tema bubnmnoreka [JOK
1 X B3anMoeiicTBus. IlocToOIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKHUI TOK"
55 KonTtponbHas pabora o Teme bubmuoteka [IOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela

https://m.edsoo.ru/ff0abea8




U UX B3auMoaencTBus. I10CTOSHHBIN
ANEKTPUUECKUN TOK"

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpok-uccnenosanue "M3ydenue nosuei bubnmnoreka HOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnauTtHoe noie. MarautHoe nonie 3eMiId 1 bubnuorexa [JOK
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MaruuTtHoe nose
bubnunoreka LIOK
59 ANEKTPUYECKOT0 TOka MaruuTHoe moie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne >IEeKTPOMArHuTOB B TEXHUKE.
" " bubnunoreka LIOK
60 JlaGopaTtopnast pabora "M3yueHue aeicTBus
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM
DNEKTPOBUTATEh TOCTOSIHHOTO TOKA.
61 Hcnonb3oBanue 31eKTpo, arenen’ bubmrorexa LIOK
MOJIb30BAHUE IJICKTPOJIBUTaTEICH B
. p https://m.edsoo.ru/ff0ac86¢
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
2 OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. Ilpasuno Jlenna
Dnektporereparop. CrocoOsl MoTydeHus
63 INEKTPUYECKON dHEPTUU. DJIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DNIeKTpUUECKHE U MAarHUTHBIC SIBIICHUS"
65 KonTtponbHas pabora o Teme bubmuorexa [IOK
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHslit ypok. Pabota ¢ Tekctamu 1o bu6muoreka [JOK

teme "TermnoBble aBiaeHUd"

https://m.edsoo.ru/ffO0acc5e




PesepBHbIi ypok. Pabora ¢ TekcTamu mo

bu6nmoreka [IOK

67 teMme "[1oCTOsSIHHBIN 21eKTpUUecKuid TOK" ! https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo 1
TeMe "MaruuTHbI€ SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexannueckoe aBuxkenue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYCCKOr0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NMpAMOIMHEIHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSMOIUHEMHOE IBUKEHUE. |
Cpenssiss 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE | bubnnorexa [HJOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSMOJIUHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOpOCTHU
JlaGopaTtopHas padota "OnpeaeneHue
7 CKO peHI/IfI) TeJIaIL) npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUTOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E yacToTa 00 ameHHﬂpJ};);I(HeﬁHaﬂ u 1 bubmorexa LIOK
P P ) https://m.edsoo.ru/ff0ac176
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHHE 1




bu6mmoreka [IOK

11 [Iepsbiit 3axk0oH Hprotona. Bektop cuisl hitps:/m.cdsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogru 086982
14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnunoreka [HOK
HeroTona https://m.edsoo.ru/ff0aebbc
5 Cumaympyrocms. Sason [yxa i sdsooriies2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuura Tpenus https://m.edsogru/fanﬂ 38
19 Pemenue 3anau no teme «Cumna TpeHus» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpezaenenue bubnmnorexa [JOK
Kod(puImeHTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ffO0af8be
)1 Pemenue 3agau no reme "3akonsl HeroTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIEHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTaloOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuina TSHKECTH U bubmuorexa [JOK

3aKOH BCEMUPHOI'O TATOTEHUS"

https://m.edsoo.ru/ffO0af5f8




HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUAIbHOW TOUKHU.
26 AbGcomotHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LleHTp TsKECTH
)% Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp tsxxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
" bubnuorexa [JOK
29 MexaHnueckoe OIBHKEHHE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTtponpsHast pabora o Teme
30 "MexaHn4yecKkoe ABUKEHUE bubmmorexa LOK
N g | ’ https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpPAaHEHUS UMITYJIbCa. YTIPYTroe U bubmorexa HOK
P YIbeR S TPV https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBHE
1 Pemenue 3anau no teme "3akoH COXpaHEHUS bubnmnorexa [JOK
ummynsca' https://m.edsoo.ru/ff0b096¢c
3 VYpok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
36 JlaGopaTtopHas pabota «OnpeneneHue

paboThI CUJIBI TPEHUS TPU PABHOMEPHOM




JBMXKECHUU TEJIa 110 FOpHSOHT&J’IBHOﬁ
IMOBCPXHOCTU»

Cas3b sHepruu u padboTsl. [loTeHnmanbHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnunoreka [HOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHA bubnuorexa [JOK
COXPAaHEHUs SHEPTUU https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHoE IBH)KCHHE U €r0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxatomue kojiebanus. BeiHyX/1eHHbIE bubnnorexa [HJOK
KojeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KMHHbBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb MIEPUOAA
44 KOJIeOaHMUI OT KECTKOCTH MPYKUHBI K MacChl bubmmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalienue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUsIX
JIaGopartopHas padora «Onpenenenne
46 IIaCTOI”)FI)I Hpne I/II)OJIa Kone6a1:mﬁ 5| WHHOTO bubmorexa LHOK
P Py https://m.edsoo.ru/ffOblaec
MasTHUKa»
47 Pemenue 3a1au Ha mpeBpaleHne SHEPTHU
MIPU MEXAHUYECKUX KOJICOAHUSIX
JlaboparopHnas pabota «I[IpoBepka
PaTOpHai p poBep . bubnmoreka [JOK
48 HE3aBHCHUMOCTH MepHoJia KoJeOaHuii rpysa,

IMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

https://m.edsoo.ru/ffOb197a




Mexanuueckue BoaHEL. CBOMCTBA

49 MeXaHn4decKux BoJIH. IIpononbHbIe U bubmmnorera [IOK
P https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHBIE BOJIHBI
50 Ypok-koHpepenius "MexaHH4IeCKUEe BOJTHBI
B TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"
51 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
5 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54 "3akoHbI cCOXpaHeHHs. MexaHnuecKue bubmorexa LHOK
P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs ¥ BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHHs. MexaHn4ecKue KoJeOaHus u
BOJIHBI"
56 DIIEKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH. IIIKAJIa
AIEKTPOMArHUTHBIX BOJIH
bu6mmoreka [IOK
58 KonebaTenbHbIM KOHT
P https://m.edsoo.ru/ffOb2c6c
VYpoxk-koHpepennus "Hcnonp3oBanue
59 3JIEKTPOMATrHUTHEIX BOJIH JJISI COTOBOM bubmmorexa [TOK
P https://m.edsoo.ru/fOb2fe6
CBSI3U
60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U

JJITMHBI SHGKTpOMaFHI/ITHOﬁ BOJIHBI




61 DJIeKTpOMarHuTHasi Ipupo/ia CBETa. bubnnoreka [HOK
CxopocTth cBeTa. BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
& Hcrounnku ceera. [IpsmonuneitHoe bubnmoreka [JOK
pacrpocTpaHeHUe CBeTa https://m.edsoo.ru/ff0b3658
63 Ypok-koHpepennus "3armenus CoiHIa u
Jlynsr"
3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
64 3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPAKCHUS bubmmorexa [TOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
65 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
66 Hcnonbp3oBanue MoIHOTO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
Ypok-koH(pepennus "Vcnonb30Banne
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6nmoreka [JOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3{2c
69 Pemenue 3a1au Ha onpeneneHue GOKyCHOTO
pacCTOSTHUSA U ONTHYECKOM CHIIBI JIMH3bI
bu6nmoreka [JOK
70 [TocTpoeHue n300paxeHuii B TMH3aX
p p https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
71 dox Ic)Hor(P; aCfTOSIHI/ISI u ol;mqecxoﬁ CHUJIBI bubmmorexa [IOK
YOHOTO P . https://m_edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
7 Ypok-koHpepenius "OnTudyeckue THH30BbIE bubnuorexa [JOK

npubops"”

https://m.edsoo.ru/ff0cOa7e




bu6mmoreka [IOK

73 I'na3 xak ontuueckas cucrema. 3peHue hitps:/m.cdsoo.ru/fiOb4684
74 Ypok-koHpepennus "Jledexrsr 3penus. Kak
COXpaHUTb 3peHue"
Pasnosxenue 6enoro cBera B ciekTp. ONbITHI
75 Hprorona. CioxkeHue CrieKTpaibHbIX IIBETOB. Bubmaorexa ITOK
Jlcnepens crera https://m.edsoo.ru/ff0cOf4c
76 BouiHOBBIE CBOMCTBA CBETA: AUCIIEPCHS,
uHTephepeHIus U JUdpaKIus
77 OmnwiTel Pe3epdopaa v ruranerapaast MOJIeIhb bubnnoreka [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atroma bopa
79 Henyckanue v noryonieHue cBeTa aTOMOM. bubnnorexa [HJOK
KBantsl. JIuHeiuaTsie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 PagnoakTuBHOCTE U €€ BUIBI bubmmorexa LHOK
https://m.edsoo.ru/ff0c1672
81 Crtpoenue atomHoro siipa. Hykinonnast bubnmnorexa [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
VYpok-koHpepeHuus "DKcrnepuMeHTalIbHbIe
82 METO/1bl UCCIeN0BaHMS YacTull. OTKpbITHE
IIPOTOHA U HEUTpOHA"
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl ngﬁ;;f;{siggﬁfoclam
24 Pemenue 3agau no teme: "PagunoakTuBHbBIC bu6mmorexa [IOK
npeBpaiieHus" https://m.edsoo.ru/ffOc1bd4a
85 [Tepuon momypacnana
26 Ypok-koHpepenius "PagnoakTuBHBIC bubnmnoreka [JOK

U3ITy4eHUs B IPUPOJIE, METUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




g7 SlnepHblie peakiu. 3aKOHbI COXpaHEHUS bubnnoreka [HOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 OHeprusi CBsI3U aTOMHBIX s7ep. CBsA3b MacChl bubnmoreka [JOK
U JHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

90 Peakuuu cuHTe3a U AeNeHU Saep. bubmuorexa [JOK
Nctounuku sueprun CosHIa v 3BE311 https://m.edsoo.ru/ffO0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTUKa.

91 JeicTBUS paluOaKTUBHBIX U3JyYEHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

9 "DIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DneKTpoMarHuTHbIe BoJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTtponpsHast pabora o Teme

03 "DIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
sBAICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnmnorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOopenue, o6o0mmenue. Pemenune

95 paC‘leTI;)-IBIX 1/; KAaueCTBEHHBIX 3a]1a4 110 TEME bubmmorexa [OK
" " https://m.edsoo.ru/ff0c2572

TerutoBble poueccs
[ToBTOpenue, o6o6meHue. Pemenue
96 pacyeTHBIX U KaUYECTBEHHBIX 3a/a4 110 TEME bubmmorexa [TOK

"KIIJI TemmoBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22




IToBTOpenue, 0600IeHNE. Permenue

97 aCUYCTHBIX U KaUuCCTBCHHBIX 3aJ1a4 110 TEME 1 bubmorexa LOK
p s https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtaHoBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopusie | | bubnmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHUS B 1 buGnnorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTropenue, 06o0menue. Padora ¢ | bubnuoreka [IOK
Tekctamu 1o Teme "Kosiebanus u BoiaHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHue. Pabora ¢ | bubnnoreka [JOK
TeKcTaMH 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBast U siiepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 22







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.N., AkunonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHuUK, 8 kiacc/ [lepsimkun M. M.,
NBanoB A. U., AxunonepHoe o6mectBo «3narensctBo «IIpocsemnienue

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 9 kinacc/ [lepoimkun U. M.,
[I'ytauk E. M., VBanoB A. ., [TerpoBa M. A., AkiimoHepHO€E OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Jlykamuk B.M. COopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
ITpoceenienue, 2010

«KontponsHo-u3mepurenbubie Mmatepuanbsl. Gusuka. 7 kinacc/Coct. H.W. 3opus.
— 2-e m31.,nepepad. — M.:BAKO, 2013
«KontponsHo-u3mepurenbubie Mmatepuainbl. Gusuka. 8 kinace/Coct. H.W. 3opus.
— 2-e u3n.,nepepad. — M.:BAKO, 2013
«KontponsHo-u3mepurenbubie Mmatepuaibl. dusuka. 9 knace/Coct. H.M. 3opum.
— 2-e m31.,nepepad. — M.:BAKO, 2013
I'pomieBa O.U. KoHTponbHbIE U caMOCTOSITENbHBIE pa0OTHI 10 (PU3KKE. 7 KiIacc:

K yueOHuKky A.B. [leppimkuna "®usuka. 7 knacc" / O.U. I'pomuesa. - M.:



N3nmarenscTBo "DOx3amen"”, 2010

I'pomuieBa O.U. KoHTpoJibHBIE 1 caMOCTOSITEIbHBIE paObOTHI MO (pu3uke. § Kiacc:
Kk yueOHuky A.B. Ilepbimkuna "®usuka. 8§ knacc" / O.U. I'pomuesa. - M.
M3narenscTBo "Ok3amen', 2010

I'pomiena O.U. KoHTposbHbBIE U CaMOCTOSITENbHBIE pa0OTHI 10 PU3MKe. 9 Kiacc:
k yueOHuky A.B. Ilepbimkuna, E.M. I'ytauk "®usuka. 9 knacc" / O.N.

I'pomuesa. - M.: U3natenscTBo "Ox3amen", 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Enunas xommekmus mudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB. — Peskum
noctymna: http://school- collection.edu.ru

DOnexkTpoHHbIE YueOHUKH 10 (pu3uke. — Pexum gocryna:

http://www.fizika.ru
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