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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMIO H3YUYCHHUS
¢bu3MKN Ha AEATETHbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanumzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojgaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEIbHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa € UENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHUU paboUueil MPOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, ONMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEIOCTAaBIsIeT Hauboliee SCHBbIC
o0Opa3Iipl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPHPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA JUIsl TOTYYCHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konmenmuum mpenomaBanusi ydeOHOro mpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepauuu, pealn3yromMX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEldl PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKHU, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kinacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemelii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIOJEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPhl U MpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBeHus HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariuin)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUSI U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcJOoBHE IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJNoO,
MOTPYKEHHOE B KUJKOCTD.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
NEeUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YaCcTH TE€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pazgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHs pbruara. [IpumeHeHne npaBusia paBHOBeCHs pbldara K 0J10Ky. «30510TO€



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

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByLICHI/Ie 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UU.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIAPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEILECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DJHEpruu:
TeIuIonepeaya U coBepiieHne padoTsl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuvecTBo TemnoThl. YenbHas TEMIOEMKOCTh BEUIECTBA. TenaooOMeH u
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMoc(epHOro
JIaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpuniuner pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

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

HaGmronenne wu3MeHeHUST BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LHITUHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYEeCKuX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIeKTpUYEeCKOro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJICHUE BelecTBAa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

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

[TocTosiHHBIE MAarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToB
B TEXHHUKE. J[€CTBME MAarHUTHOTO MOJISI HA POBOIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 AEHCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3ICIICHUS ITOJOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

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

N3mepenune u peryaupoBaHie HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUYHOIrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOrO TOKA, BBIAEISIEMON Ha
pe3ucTope.

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

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl OCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanue A1eMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHMM 3HAYCHUS WM HaNpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe JABmkeHue. CpellHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunelnHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyTIEpIIO3UIUN CUJL.

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

Cuna TSKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBsi3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEll

OTCU€Ta.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmonenne MexaHn4ecKuX SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
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 umirynbca Npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

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

Omnpenenenue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHUM TIO
HAKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPphuieHTa TPEHUST CKOJIbKECHMUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBHXKCHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl  CUJIBI  YOPYTOCTH TMPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHnue 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MaTemMaTnyecKkui U NpYyKUHHBIM MasaTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTU4YECKOTro
MasTHHKA.

2. OmpeneneHrie 4acTOThl M IEPHOJA KOJIeOaHUI MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCUMOCTHU MepUO/ia KOJIEOaHUM MMOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUS.

I L

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vicnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop aydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biiM30pykoCcTs U TalTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHEHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIECH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W N e

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHHH 4Yepes3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W 3HEpruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII NpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAue€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/ielia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOJIE U MOBCEAHEBHOM KU3HMU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHNS PA3JINYHBIX HUCTOYHUKOB
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 ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANpaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B 00CYKJIEHHH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKON HayKH: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaK MOILHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NeSTENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE€30MacHOrO IOBEAEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE y4YacTH€ B PELIEHUU NPAKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanuM K M3MEHSIIOIIMMCSI YCJIOBHMSIM COIMAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaAKTHUYECKYIO
JESITEILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHMS Ha OKpPYXAlOLIyK Cpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpCAJIbHBIC  Y4eOHBIE  JICHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:
e BBISBIAThP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIacCU(PHUKAIIMNA, OCHOBAHUS JIJIS
0000IIIEHNS U CPaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJJCHUSX, OTHOCSIIUXCS K (PU3HMISCKUM SIBIICHHSIM;
BBISIBIISITE TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHME HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp HaumbOolee
TOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUECB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3NUecKuil IKCIIEPUMEHT, HEOOJBIIOE HUCCIACAOBaHUE (PU3UUYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEMIIee pa3BUTHE  (DUINYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHANMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU rpauKoi U X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1ab0opaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pCEIICHUE 3aJladyd W IOJJepKaHue
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3ZHIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTaThl BEIMOJTHEHHOTO (PU3NYECKOTO OTBITA
(3KCnIEpUMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: pacHpeieisTb pojiH, OO0CYyXIaTh IPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMAaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petiieHusT (GU3NIECKUX 3HAHUMT;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX IOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4uu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIIaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiarath mjiaH e€ N3MEeHEHHUS,
OOBSICHSTh ~ MPUYUHBI  JOCTUXKEHUS  (HEJOCTHKEHHUS) PE3yIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
$u3NYecKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYrOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (HU3NYECKUX 3a1a4 UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE 7K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 Kjacce MpeaMeETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHSA:  (PU3MUECKHME UM XUMHYECKHE  SIBJICHUS,
HaAO0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  Jedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABUKCHHE YaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKECHHUE, HHEpLud,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUHA B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, AECUCTBUE CHWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(epHOro JaBJICHMs Ha KUBOM OpraHM3M, IUIaBaHHUE PbIO, pblyaru B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMS], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KHUHETUYECKas U
NOTEHIMAIbHASL JHEPIHs), 0NpPU ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUIIbI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYEeCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajau3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYJBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BETUYNHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €r0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYroll C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO IBWKYILETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJHATh WM3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOJANTH KOCBEHHBIE HU3MEpEeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CIEIysl MNPEIIOKEHHOW HHCTPYKLUMU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIAIBI JACUCTBUS NPHOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUIN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHMs (U3MYECKUX 3HAHUUA B TIOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTEepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJSPHYIO
IUTEPATYypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaaeTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
YyucIie myOJIuyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3EHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICUCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonIy o0yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W C)KATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TEeTIONpPOBOJHOCTb, KOHBEKIUS, U3IIy4YCHHUE),
ANEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaUIbl B Ipupoae, usiydeHue ConHna, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noa0COB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHSHHME, NPH 3TOM MEPEBOJAUTH IPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBLICIATh CYHIECTBEHHBbIE CBOMCTBa (NMpHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHasg TEIUIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIJioTa MapooOpa3oBaHUsl, YJeNbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUECKOE HANpsKEHUE, COMPOTUBIECHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaxXoJIuTh (DOPMYJIBI, CBS3BIBAIONINE MaHHYIO (DH3WYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYeCcKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelars pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  peIIeHUs 3aJa4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE HCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKa
MPOBEJICHUSI KCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(buU3nYeCKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIecca OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaolaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX [OJEH TTOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSAMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BIIaAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIUYMH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAW IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COMPOTUBJIEHUS BEILIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJHHUKE,
HCCIICAOBAHUE IOCHEAOBATEIBHOIO M IMAPAJUIEIBHOIO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATH YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTATAM MCCIIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh H3MEPEHHs, coOUpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMNJIOKEHHON WHCTPYKLUUH, U
BBIYHCIIATh 3HAUEHUE BEJIHMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YKCJIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENend ¢
NOCJIEOBATENbHBIM U NAPAJIEbHBIM COEAUHEHUEM JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUX 3HAHUNW B TIOBCEIHEBHOM



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHUS B OKPYKAIOILLEH CPEJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUH Y4YEOHBIX 3a/laHUil HAay4YHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHUS,
0o0o0miass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM YMCJIe MyOJINYHO NMPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 32 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B
NEATEIBbHOCTD IPYIIbI, BEICTPAUBAaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, edopmanus
(ynpyrasi, mjaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLICHUs, aib(da, OeTa- U ramMmma-u3IydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBIKEHHE (3aTyxalouiue M
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOYKEHUE CHEKTPAJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTrMYECKOE NECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM IMEPEBOAMTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Teja IpuU
HEpPaBHOMEPHOM JIBMDKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPrusl Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEJIUYMH,
0003HAaY€HUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA UM 3alUCBHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETMUMHBL: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
(¢u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOAWTH OMBITHI MO HAOMIOACHWIO (U3MYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NPy KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUMU, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsaeMOl BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpEeHHUs
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHU MaTeMaTHYeCKOrOo MasiTHUKa OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH



bu3NYecKuX BETWYMH B BHUAC TaOIUIl ¥ TpaduKOB, IeIaTh BBIBOIBI 1O
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas padoTa W MOITHOCTh, YaCTOTa WU TEPHUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpPEHHUs, CIeaysl MPEJIO)KEHHOW WHCTPYKIIMU, BBIYUCISTH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (HU3UICCKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUTaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBAaX (PU3UYECKUX SBICHUHW MW  HEOOXOoauMble (pu3nmyeckue
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHnr  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JINH3E;
NPUBOAUTH  MpUMEphl  (HAXoauTh  WHGOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH JJ1s1 obecriedueHust 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpejie;

OCYIICCTBJIATh TOUCK WHGPOpPMAMK (U3HYECKOTO COJCPKAaHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUKN U TIOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4eToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHne U B3auMo/1eiicTBHE TeJl
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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
flapterne xuaKoCTH > 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 I1 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

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIUCaAHUS 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 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ 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




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti 7 ! ! 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
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o npupoje. SIBienus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

du3znyeckue BEIUUHMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOILY XKUJIKOCTHOTO
TEPMOMETpA U JIaTYHKa TeMIepaTypbl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
W3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo no3HaHus. Onucanue GU3nIecKux
SIBJICHHI C TIOMOIIBIO MOACIICH

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

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIbHOCTB MOJIETa MIapUKa, MyHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KGHI/IC qacTul BCIICCTBA

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OMnbITHI IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBA3b MEX1y CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bu6muotexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2 Mexanunyeckoe ABuxeHue. PaBHomepHoe u bubnnorexa [JOK
HEPAaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuiiel ckopoctu bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyty 1 BpeMeHM IBUKEHUSA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
WNuepuusa. 3akon unepuun. Bzanmoseiicreue
15 Ten IIzaK MpUYMHA I/ISMpeHeHI/ISI CKOPOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS TEI
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophnas pabota «Onpenenenue
MJIOTHOCTHU TBEPAOTO TEa»
13 Pemenue 3anau mo Teme "I11OTHOCTE bu6nmorexa LIOK
BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)

MPYXUHBI OT HpHJ’IO)KCHHOfI CHJIIBI»




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13bp MEXly CUJION TSKECTU U MacCcoi

bubnunoreka LIOK

22 Tena. Bec Tema. Pentenue 3amad mo teme

" " https://m.edsoo.ru/ff0al778
Cuia TsxecTu

7 Cuiia TsSKeCTH Ha APYTrHX IJIaHeTax. bubnmnoreka HOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bu6nmmoreka [IOK

24 Hsmepettne ciu. JlisamomeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3ampau o reme
"PaBHonelicTByrOImas cui”

)3 TpeHue ckoybKeHUS U TPEHHUE MTOKOSI. Bbu6moteka [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «13yuenue

29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxxkenue cuin», «Cumby, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIT»
1 KonTponbHas padbota no remam:

«MexaHn4ueckoe JABHKXCHUC), «Macca,




IUIOTHOCTHY, «Bec Tenay, «I'paduueckoe
n300paxeHue cuimy, «CHITbI»

13 JHanenue. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYEHUS NABIECHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
oT 00BéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE bubmmoreka [JOK
NEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubnuoreka [{OK
KHUJKOCTH U Traze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmarommuecs cocya! https://m.edSO(])_.[ru/fan2970
. bubmmoreka [JOK
39 Prnpagmieckuit npece https://m.edsogru/fan?a 136
40 Manomerpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
A1 CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnnorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne E:ffg;;féigﬁ/lﬁfoazbsa
43 N3mepenue atmocdepHoro gaBieHus. OnbIT bubnmoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT bubnuotexa [JOK

BBICOTBI HaZl YPOBHEM MOPH

https://m.edsoo.ru/ff0a2fc4




bapomerp-anepouns. Atmocdeproe

bu6nmoreka [IOK

45
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napjeHue"
A7 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka HOK
B HUX Te€J0. ApXHMeI0Ba Cuiia https://m.edsoo.ru/ff0a3276
JIaGoparopHas padora «O1mpeneiieaue
48 BI:ITaJIIDKI/IBEIO epﬁ CUIIBI eI7II)CTB el Ha bubmmorexa LOK
m 1 yrom https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca Tejla B bu6nmorexa LIOK
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJay
bubnuoreka IIOK
50 IImaBanue Ten s
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeeraeHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. BosnyxomnaBanuey, «JlaBieHue bubmmorexa OK
YAIOB. BOSAYX ' https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bubmmoteka IIOK
53 Mexanunueckas padora
P https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
54 MomntHocTs. EqUHUIBEI MOIITHOCTH
H JFTHLRT MOTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BUBaeMOM IpU MOABEME T10 JiecTHULE"




[Ipocteie Mexanu3mbl. Poruar. PaBHoBecue

56
CWJI Ha pbIvare
KonTponbhas pabora no teme «JlaBnenue
57 TBEPJIbIX TN, )KUJIKOCTCH U ra30oBy /
Bcepoccuiickas npoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
58 TeMe «/laBieHue TBEPABIX TN, KUAKOCTEN U Bu6muotexa [JOK
ra3oBy / Becepoccuiickas mpoBepouHast https://m.edsoo.ru/ff0a4ffe
paborta
Preryaru B TexHUKe, OBITY U TIPUPOJIE.
59 Jlaboparopnas pabota «};/ICCJIIZEIIr())BaHI/Ie 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHUS PhIYara
60 Pemenue 3agad mo teme «Y clioBust bubnuoreka [{OK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro aecTpus
61 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne K11/ HakIOHHON MIOCKOCTH»
& Pemenue 3amaa mo teme "Pabora, bubmmoteka IIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
MMOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMSI MEXaHMYECKON SHEPIUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON M MOTEHIINATLHOM 1

3Heprpm HpI/I CKaTbIBAaHHUH TECJIa I1O
HAKJIOHHOM IIOCKOCTH"




66 Kontponbnas padota o teme «Pabora u |
MOILHOCTb. DHEPIUsI»

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMe "MexaHuueckoe nBmxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

68 | 1
teme "Pabora. Momuocts. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12
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8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun
5 Kpucrannuueckue u amopgHble Tena 1 brbmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubmuorexa [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIepaTypsl O 1
CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS ] bubmuorexa [IOK
BHYTPEHHEHN DHEPrUun https://m.edsoo.ru/ff0a5c60
bu6muoreka [JOK
10 Buns! Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IlpakTnueckoe

bu6nmoreka [IOK

11 HICIOJIL30BaHUE TEIUIOBBIX CBOMICTB BEIECTB httos://m.ed 10a65¢0
ps://m.edsoo.ru/ff0a65c

U MaTepUaIoB B LEJSAX dHEprocoepexenus"”

12 KonuuectBo Temnorsl. Y aenbHast bubnuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OajaHca. Bu6muotexa [JOK
TemooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast paborta "HcciaenoBanue B 10K

noInoTeKa

14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU
XOIOJHO 1 TopsYeii Bom" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOIUMOTO JJIsl HATPEBAHUSA TeNa U
BBIJICJIIEMOTO UM TPU OXJIAXKICHUU

16 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
yEJIbHOU TEIJIOEMKOCTH BeniecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpIEBaHNE Bu6 OK

nonnoTexa
18 KPUCTAJUTMYECKUX TeJl. Y IeNIbHAsI TeIIoTa H
https://m.edsoo.ru/ff0a71d2

TIJIaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmnorexka HOK
yAeIbHOU TEIJIOTHI IUIaBJIeHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora

21 napooOpa3oBaHUs U KOHJEHCAIUH. bubmuorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocth Bo3yxa. JlabopaTopHas padora
"OnpezesneHre OTHOCUTEIBHOM BIIaKHOCTH
BO3qyXa"

Penrenue 3amau Ha onpeieTICHHE BIaXKHOCTH
BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMIBEI PaOOTHI TETIOBBIX JIBUTATEIICH.
[TapoBasi TypOuHa. JIBuraTenb BHyTPEHHETO
CropaHus

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENH U 3aIIATA OKPYXKAIOIIEH CPEbI
3aKOH COXpaHEHUs ¥ IIPEBpaICHUs S HEPTUHN
B TEIUIOBBIX IMpOIECcax

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"TeruoBele sBIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTna'

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTpoabHas pabora o teme "TerioBsie
sBNIeHNs. VI3MeHeHne arperaTHbix
COCTOsTHUI BemiecTBa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuszauus Tei. J[Ba poga
AIIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IneKkTpusanus Tel
MHAYKIIMEH U TIPA CONIPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onekrpuueckoe nojie. HampspkeHHOCTD
anexkTpudeckoro noss. [IpuHnmn
CYNEPHO3UIUU IEKTPUUECKUX TTOIEH

bubnunorexa LIOK
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 cymecTBoBanus. MlcTouHnKH bubmmorexa [TOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
. bubmuoreka [IOK
37 JlencTBUA 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOI0 MOJIA Ha MPOBOJIHUKU U 1
JUAJIEKTPUKH"
39 DJIEKTPUUYECKUI TOK B METAIIAX, )KUJIKOCTAX bubmmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubnmnorexa [JOK
"M3MepeHue U peryInpoBaHue CUiIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarpshkeHue. BonbTmeTp.
42 JlaboparopHas pabota "H3mepenue u 0.5 bubamorexa LOK
paTopHai p P ' https://m.edsoo.ru/ff0a9e14
pErylupoBaHHUe HAMPSKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnoreka [JOK
COIIPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa "3aBUCUMOCTb
m ANEKTPUYECKOTO COMPOTUBICHUS 1 bubnmoreka [JOK

MPOBOHHKA OT €0 JUTHHBI, TUTOMIA I
MOTIEPEYHOro CeueHus: U Matepuana”

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6nmoreka [IOK

45
3akon OMa aJig y4acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHast pabota "HcciaenoBanue
46 3aBHCUMOCTH CHUJIBI TOKA, UTYILErO Yepe3 Bu6mmotexa [JOK
pPE3UCTOP, OT COMPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "I[IpoBepka npasuia
43 CJI0’KEHU S HAPSHKEHUN MTPU bubnnoreka [JOK
[1OCJIEI0BATEIILHOM COCAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHast padota "I[IpoBepka npasuia
bubnnorexa [JOK
49 JUISL CWJIBI TOKA IIPU NapajuIeIbHOM 1
" https://m.edsoo.ru/ffOaadle
COEIMHEHUU PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubnnorexa [JOK
JUTSL Pa3iIn4HOI0 COEUHEHHUS IPOBOIHHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubmuorexa [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKHe e 1 MoTpeOuTenn Bu6 110K
. nonnoTexa
53 3IIEKTpUUYECKON 3Hepruu B 0bITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTositHHBIE MAarHUTHI, X B3aUMOJCIHCTBUE
55 VYpok-uccnenosanue "M3ydenue nomaen bubnmoreka [JOK

HOCTOSHHBIX MarHuToB"

https://m.edsoo.ru/ff0ac3d0




MaruuTtHoe nojie. MarHuTHOE I10JIe€ 3eMIIU U

bu6nmoreka [IOK

56
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
57 "DieKTpuUecKue 3apsaabl. 3apsKEHHbBIE Tena bubmmoreka [JOK
U UX B3aumonaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKHUI TOK"
KonTtponbHast pabora o Teme
"DnexTpruuecKue 3apsabl. 3apsSKEHHbIC Tela
. . bubnnorexa [IOK
58 1 ux B3aumojencteus. [locTosHHBII
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta
PesepBHsIil ypok. Pabora ¢ TekcTamu 1mo
" . . " bubnunoreka LIOK
59 teme "[locTosHHBIHI 2neKTpuuecKuid Tok" /
5 https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickast mpoBepouHas paboTa
OmneiT OpcTena. MaruuTtHoe nose
bubnunoreka LIOK
60 ANEKTPUIECKOTO TOKa MarHuTHoe mose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne >EeKTPOMArHuTOB B TEXHUKE.
61 JlaGopaTtopHast paborta "M3yuenue aeicTBus 0.5 bubmmorexa [TOK
paTop p ya " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DIEKTPOABUTATEND IOCTOSTHHOTO TOKA.
Hcnionb3oBaHue 31€KTpoIBUTaTeneil B
62 e ec CTpOMCTBA a TpPaHCIOpTe bubmmorexa LIOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpyrpoBaHue U
n3ydeHue paboThl dJEKTpOABUTATENS"
63 OnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

uHaykuuu. [Ipasuno Jlenna




Onekrporerepatop. Criocodbl MOTyYeHUs

64 ANEKTPUUECKOI SHEPTrUU. IIEKTPOCTAHIINI 1
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe |
"DNEeKTpUYECKHUE U MAarHUTHBIE SIBIICHUS"
66 KonTtponbHas pabora o Teme 1 Bu6muotexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubnuorexa [IOK
teme "TeruioBblie siBeHUs" https://m.edsoo.ru/ffO0accSe
68 PesepBuslit ypok. Pabora ¢ Tekctamu mno |
TeMe "MaruuTHsbI€ SABJICHUS"
OBILIEE KOJIMYECTBO YACOB I1O 68 14.5
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9 KUIIACC

KoanuectBo yacos 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 MPSIMOJIMHEIHOTO
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 CBoOonHoe 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/ff0ae176
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHHE 1




bu6mmoreka [IOK

11 [Iepsbiit 3axk0oH Hprotona. Bektop cuisl hitps-//m.cdsoo.ru/ff0ac6 12
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 /£02c082
14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnunoreka [HOK
HeroTona https://m.edsoo.ru/ff0aebbc
15 Cunaympyrocmn. Saxon [yxa i sdssoriies
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
bubnnorexka [JOK
19 Pemenue 3amau o reme «Cuiia TpeHUsD https://m.edsogru/fanfa26
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 CKOpPEHUE CBOOOTHOTO MMaICHUS 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/ff0af5f8




HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOU TOUKH.

26 AbGcomotHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue MaTepuaJbHOW TOYKH.

7 AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe
TBEPJOTO TEJIA C 3aKPEINIEHHOW OChIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn

)% Pemenue 3amau mo reme "MOMEHT CHITBIL. bubnuorexa [JOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "MexaHU4eCKOe IBIKEHNE bubnnorexa LIOK

N | ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MexaHHYeCcKOe IBIKEHUE bubnnorexa [IOK
. ) ) https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3akoH
31 COXPAaHEHUs UMITYJIbCA. YIIPYroe u bubmmorexa [OK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJeicTBIE

1 Pemenue 3amau o teme "3akoH coXpaHEHUS bubnuoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢

3 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"

bubnmoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ff0b0a84




Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTH U

bu6mmoreka [IOK

35 CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OrnpeneneHue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU Te€JIa 110 TOPU30HTAIIBHON
MTOBEPXHOCTU»
37 CBs3b dHepruu u padboTsl. [loTeHnanpHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabora «M3y4yeHue 3akoHa bubnuorexa [JOK
COXPaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
A1 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonebaHus. BelHyX1eHHbIC bubnuoteka [JOK
KojeOanus. PesoHnaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U IpyKUHHBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb NTEPUOIA
44 KoJ1ie0aHu# OT )KECTKOCTHU MPYKUHBI K MACCHI bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUSIX
JIaGopartopHas padora «Onpenenenne
46 qacroim I/Ipl'IeprOJIa Kone6al:mﬁ MIPYKUHHOTO bubmmorexa [TOK

MassTHHKa»

https://m.edsoo.ru/ffOblaec




JlaGopaTtopHnas padora «IIpoBepka

47 €3aBUCUMOC epuojia KojaeOaHmit rpy3a bubmmorexa LHOK
HE3aBUCUMOCTH NIEpPHO/Ia KOJIeOaHU T
P pysa, https://m.edsoo.ru/ff0b197a
MO/BEIICHHOTO K HUTHU, OT MacChl Ipy3a»
Mexanudeckue BoiaHbl. CBoiCTBa
bu6mmoreka [IOK
48 MeXaHU4eCKUX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4eCKrue BOTHBI
B TBEPAOM Telie. CeiCMUYECKHE BOTHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
UHQPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 3aKOHBI COXpaHeHus. MexaHn4ecKue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHas padota o Teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckue KouebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenius "llxana
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnoreka [JOK

ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccinenosanue "M3yuenne cBONCTB

bu6mmoreka [IOK

59 SJIEKTPOMATrHUTHBIX BOJH C IIOMOIIBIO
P ! https://m.edsoo.ru/ff0b2c6e
MoOUIBHOTO TenedoHa
60 Pemenue 3a1a4 Ha onpeziesieHUe YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJIHBI
61 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
CxopocTth cBeTa. BonHoBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
62 aCIpOCTpaHEHUE CBETA. 3aTMe Connua bubmmorexa LOK
npocTpaneHue creta. 3arMernust CoiHIa |
pactpoctp https://m.edsoo.ru/ff0b3658
JIyHb1
3akoH oTpaxeHHs cBera. 3epkaia. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKCHHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmoreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHUSI CBETOBOTO
Jdy4a OT yIJla aJeHus Ha TpaHule "BO3ayX-
creksio""
VYpok-koudpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ffOb3f2c




bu6mmoreka [IOK

69 [TocTpoenne n300paKeHUH B TMH3AX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "OnpezneneHue
70 dox I;)HOFI()) ach:)To;IHH;I u ol;mqecxoﬁ CHITBI bubmorexa HOK
4 Ii " https://m.edso0.ru/ff0b4206
coOMparoIIe TUH3bI
71 Ypok-koupepenus "OnTHYECKUE TUH30BBIC bubnnoreka [HOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
b
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nomorexa I[IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHUTh 3peHue"
Paznosxxenue 6emnoro ceera B ciekTp. OMbITHI
bu6mmoreka [IOK
74 Herotona. CnoxeHue crieKTpajibHbIX LBETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlabopaTtopHas pa6ota "OMbITHI 11O
75 pa3lIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE QUILTPHI"
Ypok-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: IUCIepcHsi, UHTepPepeHus U
nudpakims"”
77 OmneiTel Peszepdopaa v rmianerapHas Mojienb bubnmnorexa [JOK
aromMma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIoEHNe CBETa aTOMOM. bubmuoreka [IOK
KBanTel. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "HabnroneHre CieKTpoB bubnuorexa [JOK

UCIyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6mmoreka [IOK

81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672

2 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [HOK
MOJEIb https://m.edsoo.ru/ff0c18ac

83 PanunoaktuBHbIe npeBpareHus. M30Tomnsl bubnmnorexa [IOK

https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau mo teme: "PagnoakTHBHEIS bubnuorexa [JOK
npeBpaieHus"” https://m.edsoo.ru/ffOc1b4a

85 [lepuon nonypacnana

26 Ypok-koHpepenmus "PagnoakTHBHBIC bubnnoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ffOc1c58

28 DHeprus cBA3U aTOMHBIX sijiep. CBsA3b MacChl bubnnorexa [HJOK
Y DHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

90 Peakuuu cunrtesa u neneHus saep. bubnuotexa [JOK
HcTounuku sHeprun ConHIa U 3BE31 https://m.edsoo.ru/ffOc1e88
Vpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHs paiuOAKTUBHBIX U3Iy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

9 "DIeKTpOMarHuTHOE TIOJIE. bubnmoreka [JOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"

03 KonTpomnpHas pabota mo Teme

"DIeKTpOMarHuTHOE TIOJIE.




:‘)J'IeKTpOMaFHI/ITHI)IC BOJHBI. KBaHTOBBIC

siBIICHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie | | bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 06001eHue. Perenne

95 ACUYETHBIX U KaUECTBEHHBIX 3a/1a4 I10 TEME 1 buGnnorexa LIOK
E) " https://m.edsoo.ru/ff0c2572

TerutoBbie MpoLECCHI
[ToBropenue, 0600menue. Pemenne

96 ACYCTHBIX U KaYECTBEHHBIX 3a/a4 10 TEME 1 bubmmorexa [IOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei”

IToBTOpenue, 0600eHNE. Pemenue
bubmuorexa [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6o6meHue. Jlaboparopusie | 1 bubnuorexa [JOK
paboTsl 110 Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6061menue. Padota ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHEHUSI B 1 bubmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOopenue, o6o0mmenue. Padora ¢ | bubnuoreka [IOK
tekcTamu 1o Teme "Kosnebanust u BOJHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0mmenue. Padora ¢ | bubmmoreka [IOK
TeKcTamu 1o TeMe "CBeTOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102 TeKcTamu 1o TeMe "KBaHTOBas U sAepHast 1
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MIPpU3HAKK) (PUINUECKUX SIBICHUN

1.4

OINUCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCIOJIb3YSl (PU3MYECKHE BEIUYUHBI, MPU ONMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HAaYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'IPIpOBKy 3aKOHa M 3alMuCbIBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

OOBSACHATH (PU3NYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJ, B TOM
4ylucllie M B KOHTEKCTE€ CHUTyalMil IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 | — 2 Jormyeckux mIaroB ¢ omopoi Ha 1 — 2
W3Y4YEHHBIX CBOMCTBa (PU3MYECKUX SIBICHUH, (PU3MUECKHX 3aKOHa

HJIN 3aKOHOMCPHOCTU

1.7

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U

(bOpMy.]'IBI, CBA3BIBAIOIIHEC (I)I/I3I/I‘ICCKI/IG BCIIMYHUHBI. Ha OCHOBC




aHajau3a  yCIIOBHS  3aJa4d  3alHuChIBATh  KPAaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOIHUTH
pacuérbl, HAXOIUTh CIIPABOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTH  ITOJIYyYEHHOMU

(bu3nYecKoil BETUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3NYEeCKUX METOJIOB, B OIMCAHUM HCCIEIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpPENroyiokeHue  (Tumoresy),  pasiaudarth U
UHTEPIPETUPOBATh IOJYyYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIaTh BEIBOJELI I10 €I'0 pE3YyJIbTaTaM

1.9

1.10

1.11

MIPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3NYECKUX SIBICHUN WU
(¢u3nUecKkux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpAaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIBbITA U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIH30BAHUEM aHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0CONIOTHOM MOTPENIHOCTH U3MEPEHUH

IPOBOJUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMU y4eOHOrO HCCIelOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUs, CJIeAys MPeaoKEeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(U3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (U3UUECKUX BEIUYMH, CIEIys
MPEIIOKEHHON  MHCTPYKLIMM: IIPU  BBIINOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh MNPUHIUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKT€pU30BATh NPHHLMIBI JEHCTBHUS HN3YYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TMOMOIIBIO UX ONMCAHMS,
UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SABJIEHUN U

HeO6XO,Z[I/IMBIe (I)I/IBI/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

1.16

1.17

1.18

MPUBOJAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAIMIO O TPUMEpPAX)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHON JKM3HU JUIsi  OOecleYeHus: Oe30IMacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 370pPOBbS M COOJIOACHUS HOPM 9SKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

OCYIIECTBISATH OTOOP MCTOYHUKOB MHPOpPMALUH B ceTH MIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHMS PA3IUYHBIX HCTOYHHKOB
BBIJICTATh MH(POPMAIHIO, KOTOPAsk SBISETCS MPOTUBOPEYMBON WM

MOXET OBITh HEJOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKUE IMMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3HUECKOro
COJIep’KaHusl, B TOM 4HCJIE IyOJUYHO JIeNaTh KPAaTKUE COOOLEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHHUC npeseHTauHeﬁ

1.19

8 KUIACC

NP BBINOJIHEHUU  y4EOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pacripesienath O00S3aHHOCTH B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM ILJIaHa
NecTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeIbHOCTD TpyMIIbI, BBICTpAauBaTh KOMMYHHUKaTHBHOE

B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCITIOJIBb30BaTh IMMOHATHA




1.2

1.3

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYecKue SBJICHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBATh HM3y4YEHHBbIE CBOMCTBAa Tel W (PU3MUECKHE SBIICHUS,
UCTONB3ysd (U3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUs ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GhopMyIibl, CBS3bIBAIONIME JaHHYIO (U3MYECKYIO0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMH, CTPOUTH TPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHMH

1.5

1.6

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCblBaTb €10 MAaTCMaTHYCCKOC

BBIPAKCHHE

O0BSACHATH (hHM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH NIPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 nOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIKX 3aKOHOMCPHOCTH

1.7

pemarh pacyéTHble 3a1auu B 2 — 3 ENUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbel, CBsA3BIBAIONIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajiM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAaHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pelIeHus, MPOBOAUTh PACUETHl U
CpPaBHUBATH TMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHHUEC HCCICIOBAHUA,
BBIACIATH IPOBCPACMOC MPECAIIOJIIOKCHNEC, OUCHUBATH IPABUJIIbBHOCTDH

nmopAaKa IMMpoOBEACHHUA UCCIICIOBAHUA, ACTIATh BHIBO/IbI

IIPOBOAWTE OIBITEI 110 Ha6J'IIO}ICHI/IIO (1)I/I3I/I'-IGCKI/IX SIBJICHUH WU

¢usznyeckux  cBOMCTB  Tem:  (opMynupoBaTh  IpOBEpSEMBbIE




1.10

MPENINOJNIOKEeHNs, COOUpaTh YCTAHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ylnbTaThl M3MEpPEeHUul ¢ yd4€ToM 3amaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

MPOBOAUTh HCCIEJAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3HuUecKoit
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM IMPSMBIX H3MEPECHHI:
IUIAaHUPOBATh HUCCIENOBaHHE, COOMpPATh YCTAHOBKY M BBIIOJHSTH
M3MEpEeHUs, CIeays TPEUIOKCHHOMY IUIaHy, (PUKCHUpOBAThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BHJIE TaOIUIl U rpaduKos,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT (DU3NYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHON HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOioaTh TpaBWJia TEXHUKHM O€30MacHOCTH Impu pabore ¢

1abopaTopHBIM 000pPyIOBAHUEM

1.14

1.15

1.16

XapaKkTepu3oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, HCIOJb3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKHX SIBICHUH U HEoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
pUOOPHI MO CXEeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENeld C IMOCIENOBAaTENbHBIM M IapajuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUYECKUX LIEeTIEH

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGQOpPMALMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHOW KW3HHM I obecrieueHrss O€30MacHOCTH TIPH
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pPOBbS M COOJIOJEHHS HOPM 3KOJOIMUYECKOIrO

MOBEJICHUS B OKpY>Karolleil cpee

1.17

OCYHICCTBIIAATL IMTOUCK I/IH(l)OpMaLII/II/I (I)I/I3I/ILICCKOFO COACPIKaHUA B

cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOITIOJITHUTCIIbHBIX HCTOYHHKOB BBIACIATH I/IHq)OpMaI_[I/IIO, KOoTOpasa

SBIISICTCS TPOTUBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE THCHbMCHHBIE U  KpPaTKUE YCTHBIC
cooOmieHusi, 0000mas uHPOpMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COIECpKAHUS, B TOM YHCJIE IMyOJIMYHO IMPEICTABIATH
pe3yIbTaThl IPOCKTHOM MIIH UCCIIEIOBATEIIBCKOM IEATEIbHOCTH, TIPH
9TOM TPaMOTHO MCIIOJIb30BATh M3YYCHHBIM IOHATUHHBIN amnmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMM, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA UM  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JEATENbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SBJICHUC

pacro3HaBaTh MPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUecKue SIBJICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINIECKUX SIBICHUI

1.4

OIMUCBbIBATL H3YUYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILICCKI/IG SBJICHUA,

HCIIOJIB3YA q)HSI/ILIeCKI/Ie BCJIMYWHBI, IPH OIIHCAHUU IIPABUIBHO




TpakTOBaTh  (U3MUECKUH  CMBICT  MCIOJNB3YyeMbIX  BEJIHYHH,
0003HAYCHHUSI W COUHUIBI (PUINYCCKUX BEIHYUH, HAXOIUThH
(GbopMyIbl, CBS3bIBAIOLIME JaHHYIO (U3UUYECKYI0 BEJIMYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH IPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCJINMYHMH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/I6 SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa M 3allucbiBaThb €ro MareéMaTH4dcCCKOC

BBIPAKEHUE

OO0BSCHATH (PM3HUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKux 1IaroB ¢ NOMOIIBIO 2 — 3 U3y4YEHHBIX CBOWMCTBA

(bU3NYECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHHI1), HWCIONB3YsI 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢usnueckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJaud
3aIChIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEAOCTAIOIINE WIIH
M30BITOYHBIC TAHHBIE, BRIOMPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMEbIE
IUISl pEeIIeHHUs, TPOBOJUTH PAcU€Thl U OLCHUBATh PEATUCTUYHOCTH

MOJIyYE€HHOT'0 3HAa4eHUs (PU3NMUECKON BEITUUNHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
IIPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOPAAKA
MIpOBCACHHA HCCICAOBAaHWA, [OCJIIaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " ONBITOB

1.9

1.10

MPOBOAUTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(bU3MYECKUX CBOMCTB TEJ: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisl CpelHee 3HAUYCHHUE HM3MepseMOil BeIWYUHBI ((POKycHOE
paccTositHue coOuparomield JTUH3bI), 000CHOBBIBATh BHIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO PHOopa)




1.11

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKHUX BEITUUYHMH C
WCIIOb30BAHUEM MPSIMBIX U3MEPEHUIN: MIIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh pPE3yJIbTaThl
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHUS, CIEAys MPeII0KEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI M aHAIU3UPOBATH
[OJIyYEHHBbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajlbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHEeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

XapaKTepu3oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIHCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOIECCOB MPH PEHICHUH Y4eOHO-NPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS U300paKeHUH B IIJIOCKOM
3epKaJjie ¥ COOMparoIei TNH3e

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuId oOecriedeHus Oe30lacHOCTH IpHU
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpY>Karolleil cpeje

OCYILIECTBIATh MOUCK HH(pOpMAIMK (PU3HMUECKOrO COAEpKaHHS B
cetu VIHTEepHET, caMOCTOATENbHO (HOPMYIUpPYs TOMCKOBBIN 3ampoc,

HaxoauThb myTn OonpeaAcCjICHUusA  OOCTOBCPHOCTU HOJ'Iy‘-ICHHOfI




1.19

1.20

1.21

PIH(bOpMaI_[I/II/I Ha OCHOBE HMMCIOIMXCS 3HAHUU H JOITIOJITHUTCIIbHBIX

HCTOYHHUKOB

WCIIONb30BaTh MPU  BBIMIOJIHEHUM YYE€OHBIX 3a/laHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBICE M YCTHBIE COOOIICHUS Ha
OCHOBe HH(GOpMAalUU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEICTABISITh PE3YIbTAThl IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NIE€ATENIbHOCTH, P 3TOM  TI'PaMOTHO
HCMOJIb30BAaTh HM3YYCHHBIM TMOHATUMHBIM anmapar HM3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATh BHICTYIUICHHE IMpE3CHTAluel ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 3aJa4aMM, CJIECIAWTHh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM M  KOPPEKTUPOBATH  €ro, aJeKBATHO OLIEHUBATh
COOCTBEHHBIH BKJIQJ] B JEATEIBHOCTb TPYIIbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, INPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Koxa
pasaena

Kon
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

1.1

1.2

®uszuka — Hayka O MNpUpoAe. SIBieHus NIpUPOIBIL.
dusnyeckue SABICHMS: MEXAaHUYECKUE, TEIUIOBBIE,

ANEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
duznyeckue BenMUuHBL. M3Mmepenue (u3HMUECKHX
BenuuuH. @Dusmueckue mpubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0O IIPOBCPKEC THUIIOTE3, 00BsACHEHNE

Ha0JI}0/1a€MOT0 SBJICHUS
Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH

[TpakTuyeckune paboOTHI:

W3mepenue pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEJ.

N3mepenne temneparypsl IpH MOMOLIU KUIKOCTHOTO

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUN BELLIECTBA

2.1

2.2

2.3

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneIThl, JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHE
BEIIIECTBA

JBuxenne wyactun BemectBa. CBA3b  CKOpPOCTHU
JBIKEHMSI YacTHIl € TemIepaTypoi. bpoyHoBckoe
nBrxkeHue, T dysus

B3aumopeiicTBie yacTHIl BelIeCTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUC

24

AFpeFaTHBIe COCTOSAHUA BCIICCTBA: CTPOCHUC TIa30B,

KHUAKOCTEH W  TBEPABIX (KPUCTAINIMYECKHX) Tell.




B3anmocBsA3bp MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
ar peFaTHBIX COCTOAHUAX U UX aTOMHO-MOJIeKyJISIpHI:IM

CTPOCHUEM

2.5

Ocob0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTueckue paboThI:

Ouenka JuameTpa arTomMa METOJIOM psgoB  (C
ucronb3oBanueM pororpadmii).

OnbITel 10 HAOJIOACHUIO TEMJIOBOTO PaCIIUpPEHUS
ra3os.

OneiThl 10 OOHApy)XEHHIO  JAEWCTBHUS  CHII

MOJICKYJISIPHOI'O ITPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JBM)KEHUE
32 Cxopoctb. CpenHsisi CKOPOCTb IIPA HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myTu u BpeMeHU JBUKECHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
3.3 TeJ KaK NPUYMHA U3MEHEHMSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHocTs  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuna Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuinsl ¢
' MOMOUIbIO AUHAMOMETpA
37 SIBnenue TAroTeHus U cuia TshkecTH. Cuia TSKeCcTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
3.8 Cuna tpenus. TpeHue CKOJIbXEHUS U TPEHUE MOKOS.
' TpeHune B npupoie U TEXHUKE
19 CrnoxxeHue cwuil, HanpaBICHHBIX 10 OJHOW MPSIMOM.
. PaBHOelicTBYIOIIASA CHIT
[TpakTiueckue paboThI:
3.10 OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHYKEHUS

(mapuka B JKMJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO

aBToMOOMWIsE W Tak ganee). OmnpeneneHue cpemHen




CKOPOCTH CKOJIbXEHHA Opycka WIM LIapuKa 10
HAKJIOHHOM IuIocKocTH. OrmpeneneHue IUIOTHOCTU
TBEéproro  Tema.  OmbITH,  JEMOHCTPHPYOILUE
3aBHCUMOCTH pacTshKeHus (aedopMmaiyi) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT BEca Tela U

XapakTepa COIIpHUKaCaAOIIUXCA HOBerHOCTCﬁ

du3ndeckue ABICHUS B IIpupoac: NpUMEPhI ABHXKCHUSA C

3.11 Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKUBOU IPUPOJIE,
JICMCTBUE CUITBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuueckre ycTpoucTBa: IMHAMOMETP, MOAIIUITHUKN

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

+ YBEITUYCHUS JaBICHUS
4o JlaBnenne ra3za. 3aBUCHMMOCTH JaBIICHUS Ta3za OT
' 00BEMa, TeMIiepaTypbl
43 [lepenaya naBneHust TBEPABIMU TEIAMH, KUIKOCTIMU U
' razamu. 3akoH Ilackans. [TneBMaTHUYeCcKre MallTHHEI
3aBUCHUMOCTh JABJICHUS OJKUAKOCTU OT TIyOWHBI.
4.4 ['uapocraTudeckuii  mapajiokc. Coobmarommecs
cocybl. ['mapaBinnueckre MEXaHU3MbI
AtMochepa 3emnn u aTMocepHOe aBICHHE.
[IpuuynHBl  CylIeCTBOBAHHUS  BO3AYIIHOM  00OJOUKH
4.5 3emun. OneiT Toppuuennu. 3aBUCHUMOCTh
aTMOC(hepHOTO JaBJEHUSI OT BBICOTHI HAJl YPOBHEM
MOpst
16 W3mepenune armocdepHoro napneHus. [Ipubopsl amns
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE KUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BrelTamkuBaromasi (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 IImaBanue Ten. Bo3ayxonnaBanue
4.9 [TpakTuyeckue paboTHI:




4.10

4.11

HccrnenoBanne 3aBHCHMOCTH Beca Tejla B BOJiE OT
o0béMa TOrpYXKEHHOW B JKUIKOCTH YacTH Tea.
OnpeneneHre BBITAIKUBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXkEéHHoe B KUAKOCTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEII0 B JKUIAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHJIBI, ICUCTBYIOLICH Ha TEJNO B XKHUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKMIAKOCTh YAaCTH Te€Ja U OT MUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYUPOBAHME JIOJKM W  OmIpejesneHue e

TPYy30I0IbEMHOCTH

du3nyeckue SIBJIICHUA B Impupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3Mm,

TTABaHKE PHIO

TexHuueckue yCTpOHMCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJOIIPOBOJIA, TMIPABIMYECKUH IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, IOPIIHEBON HAcCoC,

apeoMmeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnnueckasi MOIIHOCTb
53 [IpocTble MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAs
' I0cKOCTh. [IpaBuiio paBHOBECHs pblyara
54 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY
«3on0T0o€  mpaBUIO»  MexaHMkH. KoapduuueHt
5.5 MOJIE3HOTO  JedcTBUA ~ MexaHu3MmoB.  IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE
5.6 [ToTenmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sneprus
sg [TomHast MexaHWYecKasi PHEPTUs. 3aKOH W3MEHEHHS U
' COXpaHEHHsI MEXaHUYECKOH SHEPruu
5.9 [TpakTuyeckue paboTHI:




###Par###Onpeneneare pabOTBl CUJIIBI TPEHHS TIPH
PaBHOMEPHOM JIBM)KEHUU Te€ja IO TOPU30HTAIbHOU
noBepxHocTu. lccnenoBanue ycioOBHII paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TECIIC

5.10
4esi0BeKa
TexHudyeckue yCTpOMCTBA: pblUar, IIOABUKHBIM U
5.11 HETOABHKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsieMble 31eMEHTHI COIePKAHUSA
paszeJia 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM
61 TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mepsl
' MoJieKya.  ONBITBI, TMOATBEPXKAAIONINE OCHOBHBIC
MIOJIOKEHHS MOJIEKYISIPHOKMHETUIECKON TEOpUH
Mogenmu  TBEPAOTO, IKUAKOTO ¥ Trazo00pa3zHOTro
6.2 coctosiHu# BemiecTBa. Kpucramnmueckue nu amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
0 6.3 Ha OCHOBE IMOJIOXKEHUH MOJEKYJIIPHOKUHETHUECKON
TEOPHUH
6.4 CmauuBaHue M KalWUISPHbIE SIBICHUS
6.5 TemioBoe paclIupeHne U CKaThue
66 Temmneparypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBMYKEHHSI YaCTHUI]
BuyTpenHss ~ sHeprus. CrocoObl  M3MEHEHHUs
6.7 BHYTPEHHEH »HEpruu: Terionepenaya U COBEpIICHHE
paboThI




Bunaer TEeIIoNepeIaun: TEIJIONPOBOJHOCTb,

o8 KOHBEKLIUS, U3IIy4YEeHUE
KommuectBo  TemmnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILIECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBieHne U  OTBEpAECBAaHME  KPUCTAIUIMUECKHUX
' BEUIECTB. ¥ JAe/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpa3oBanne u  KoHjaeHcamus. cnapenwue.
610 Kunenne. VYnenpHas Ttemnora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS! OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIMBa. Y 1eJbHas TEIJI0Ta CrOPaHUsI
[Ipunnuner  pabotel  TermioBbix aurareneid  KIIJI
6.15 TEIJIOBOTO JIBUraress. TeroBble ABUraTeNd U 3aliuTa
OKPYXAaIOILEH Cpebl
3aKOH COXpaHEHUsS M TPEBPALICHUS DSHEPrUU B
6.16
TEIUIOBBIX ITpolieccax
[TpakTyeckue paboTHI:
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITel N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM WJIX caxapa.
OnpiTel 10 HAOMIOACHUIO TEIJIOBOTO PaCHIMPEHUS
6.17 ra3oB, )KUJAKOCTEHW U TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPUIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD JIaBICHUS
BO3/yXa OT ero 00bEMa U HarpeBaHUS UITH OXJIAXKICHHS.
[IpoBepka TUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT

TEMIIEPATYPHI.




6.18

HaGnronenue u3MeHeHUs] BHYTpEHHEH SHEpruM Tena B
pe3yibTare Terionepeaayl U paboThl BHEIIHUX CHIL.
Hccnenosanue ABJICHUS TeII000MeHa pu
CMELIMBAHUM XOJIOJHOM U rOpsiYe€r BOJBI.
OnpeneneHye KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJIOM IIpU TEIJIOOOMEHE ¢ HarpeTblM METANINYECKUM
LWIHHPOM.

Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Onpez[eneHI/Ie yz[eanoﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

dusnueckue SBICHHUS B MPHUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SBICHHS B TPUPOJE,
KPHUCTAILJIBI B IPpUpO/Ie, n3aydenrne ConHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudyeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJI30BaHUsl KPUCTAIJIOB, )KMIKOCTHBI TEPMOMET,
JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

JABUTaTCJIb BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onektpu3anus Tein. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aHMOJEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMUYMHBI 3apSAT0B U PACCTOSHUS MEXKY T€JIaMH )
DneKTpuueckoe noJe. HanpsokéaHocTb

7.3 anekTpudeckoro mnonsd. [lpuHnmm — cyneprozunyu
AIIEKTPUYECKUX TTOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snexktpuyeckux 3apsAIoB. DIEeMEHTapHBIA

7.4 anekTpudeckuil 3apsia. Crpoenue atoma. IIpoBonHukM
U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS

7o ANEKTPUYECKOT0 TOKA. ICTOUHHKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). ODJIEKTPUYECKHH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cwia TOKa. DJIEKTPUUECKOE
' HaIlpsKEHUE
79 CormnpoTuBieHNE MIPOBOJHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1Jis yyacTKa Lenu
[locnenoBarenpHOE W MapajlieIbHOE COEIUHEHHE
7.11
IIPOBOJHUKOB
PaGota ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DJeKTpUUYeCKre IeNH U MOTPEOUTENH ANEKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThl. B3anmonelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
' 3HAYEHHE JUIsl )KU3HU Ha 3eMiie
716 OneiT Opcrena. MarHuTHOe TMoje 3JIEKTPUUECKOTO
. ToKa. [[puMeHenune 31eKTpOMaraiuToB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
17 DneKTpoABUTaTENb TIOCTOSHHOIO TOKa. Mcnonp3oBanue
. AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAaX M Ha
TpaHcIopTe
Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOreHepaTop. CriocoOsr MOJYyYEHUSs
7.19 NIEKTPUYECKOW  DHEPrMM.  DJEKTPOCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAOIOICHUIO STICKTPU3ALIMH T UHAYKIHEH
Y IIPYA CONIPUKOCHOBEHHUH.

HccnenoBanue NEHUCTBUS JIEKTPUYECKOrO IOJS Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u TpoBepkKa pabOThI AIEKTPUUYECKOW MU
IIOCTOSIHHOTO TOKA.

H3MmepeHue U peryJInpoBaHUE CUIIBI TOKA.

W3mepeHnue U peryinpoBaHue HaIlPsHKEHUS.
HccenenoBanue 3aBUCHMOCTM CWIBL TOKA, HWIYIIETO
4yepe3 pPE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
ANIEKTPUYECKOTO CONPOTUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIOLIAAH [TOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwia CJIOXEHUS HANpsHKEHUH IIpU
IIOCJIEIOBATEIIbHOM COEAVMHEHUN [JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CWIIBI TOKA MPH HapaJIEIIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  padboOThI
IEKTPUYECKOTO TOKA, HAYHIETO YEpe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU — 3JEKTPUUECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. Hccnenoanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
Hccnenosanue MarHMTHOIO B3aUMOJECHCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJs
MOCTOSIHHBIX MAarHUTOB TpU HUX OObEIWHEHUH U
paznenenun. MccnenoBanue neicTBys 2IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBJI€HUs TOKAa B Karymke. l3yueHue
JIENCTBUS MarHUTHOTO IOJISl HA IPOBOJAHHMK C TOKOM.

KoncTtpynpoBanue u M3y4YEHHE paboThl




AIEKTPOJBUTATEIS. N3smepenne KITZQ
AIIEKTPOJBUraTENIbHON  ycTaHOBKU.  OMBITBI 1O
UCCJIETOBAaHUIO SBJICHUS ANEKTPOMarHUTHOU
WHIYKIWW: HWCCIEAOBAaHUE W3MEHEHUM 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHUS B TNPUPOAE: DIECKTPUUYECKUE
SABIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MAarHUTHOTO TOJIS JUIS1 )KU3HU HA 3eMJie, OJISIPHOE

CHUAHUC

TexHuueckue ycTpOHCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK AIIEKTPUUECKON SHEPTUH,
DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JEKTPUYECKUE
IPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOAHHOTI'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
paznena
MEXAHUWYECKUE ABJIEHM A
81 Mexanuyeckoe JABWKEHHE. MarepuaiibHasi ToOYKa.
. Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXaHHYECKOT'O ABIKCHUS
8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE
8 HepaBnomepnoe npsimontnHeitHoe qBrkenue. Cpeansis
8.4 W MTHOBEHHAas CKOPOCTh Tela MpU HEPAaBHOMEPHOM
JIBYKEHUN
a5 VYckopenne.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEWHOE
' JBHKCHHUE
8.6 CBobOoanoe nmagenue. OneITh [annies




PaBHOMepHOE nBHXKEHUE IO OKpYXHOCTH. Ilepunon u

8.7 yacTota oOparieHus. JIuHeliHas u yrioBasi CKOpPOCTH.
LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon Herotona
8.11 [TpuHIUIT CYynEepno3uIuu CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cuja TPEeHUs CKOJIbKEHUs, CUJIa TPEHUS
' MIOKOSI, IPYTHe BUJIbI TPEHUS
814 Cuna TSDKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaICHUS
215 JBuwxenne mnnaHer Bokpyr Connma.  [lepBas
' KocMuYeckasi ckopocTb. HeBecoMocCTh U meperpys3ku
816 PaBHoBecue MartepuambHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPHOro Teiaa € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nwmnynec Tena. IsmeHenune nmiyibsca. MMmynbe cuibl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeaktuBHOE ABMXEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
999 PabGora cun Tsaxkectu, ynpyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThl
823 [loTeHumanpHast SHeprus Tena, TMOAHIATOrO Hal
' MTOBEPXHOCTBHIO 3eMIIH
8.24 ITorenumanpHas YHEPIUs CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOMU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn
[IpakTuueckue padboOTHI:
8.27 Omnpenenenue cpeHel CKOPOCTU CKOMBXKEHHS OpycKa

WM JBHKCHHA IIapuKa I10 HAKJIOHHOHN INTOCKOCTH.




OmnpeneneHre YCKOPEHUsI Tejla P PaBHOYCKOPEHHOM
JIBMOKCHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH TPH
PaBHOYCKOPCHHOM  JIBW)KCHHU  0€3  HavyaabHOMH
CKOPOCTH.

ITpoBepka THUIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
JIBIDKCHUU 0€3 HayaJlbHOH CKOPOCTH IYTH OTHOCSTCS
KaK psJI HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHH OJTHHAKOBBI.

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH CHUJIbI TPCHUA
CKOJIBKCHHUST OT CHJIbI HOPMAJIbHOTO JIaBJICHUSI.
Omnpenenenne kod(pPUIMEHTa TPEHUS CKOIBKCHUS.
OmnpeneneHue >XKECTKOCTH TPYKUHBI. OrmpenerieHue
paboThl CUJIBI TPEHUS MpPU PAaBHOMEPHOM JBUKEHUU
TeJa TI0 TOPU3OHTANIbHOW MoBepXHOCTU. OnpeieneHne
pabOThl CHJIBI YOPYTOCTH TPH MOABEME TIpy3a C
MCIIOJIb30BAHUEM  HEMOJBIKHOIO W MOJBHIKHOTO

OJIOKOB

duznueckue ABJICHUSA B npupoac: MpujinBbI U OTJIMBBEI,

8.28 nBUKeHue TuiaHeT COJMHEYHOM CHCTEMbl, pEaKTUBHOE
JIBIKEHUE KUBBIX OPTAaHU3MOB
8.0 TexHudeckue yCTpOMCTBA: CHUJIOMETDP, JATYUKHU
' MOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI
MEXAHMYECKHUE KOJIEBAHUA 1 BOJIHBI
KonebarenbHoe JIBUJKCHHE. OcHOBHBIE
9.1 XapaKTepUCTHKU  KoJIe0aHWil: MepuoJ, dacrora,
aMIUTUTY/a
MaremMatnueckuii M NOPYXKUHHBIM ~ MasATHHKHU.
9.2 [IpeBpamenne  sHepruu  HpU  KolebaTeIbHOM
JBIDKCHUH
. 3aryxatomue Konebanus. BeiHyXIeHHbIE KOJeOaHusI.
' Pe3onanc
Mexannueckue BOJHBIL. (CBONCTBA MEXaHUYECKUX
9.4 BoJiH. [IpomonsHble W momnepedHble BOJHBL. J[MHA

BOJIHBI u CKOpPOCTHb ec pacnpoCTpaHCHUA.




9.5
9.6

9.7

9.8

MexaHn4eckre BOJIHBI B TBEPJIOM TEJIE, CEHCMUUECKHE
BOJIHEBI

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OmpeneneHne 4YacTOTBl M TEepUoaa  KoOJeOaHHM
MaTeMaTUYEeCKOro MasTHHUKA.

OmpeneneHne 4YacTOTBl M TepUoaa  KoJeOaHHM
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHMI
MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHHUI
MPY>KUHHOTO MasiTHUKA OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuojia KoJIeOaHHI rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a U XECTKOCTHU
npyxuHsl. M3mepeHue yckopeHHs CBOOOIHOTO
magcHUs

duznyeckue SBICHUS B MPUPOJIE: BOCIPHUITHE 3BYKOB
YKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHUE BOJIHBI,

yHaMHu, 5XO

9.9

Texuuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoza csera. CKOpOCTh CBeTa.
10 ' BonHoBBIE CBOlICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B INPHUpPOJE: OHUOIIOTHYECKOe
10.5 JeiicTBe  BHUOUMOTO,  yiabTpadUONETOBOTO U

PCHTTCHOBCKOT'O I/ISJ'Iy‘-ICHI/Iﬁ
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10.6 TexHnuueckue YCTpOICTBA: HCTIOJIb30BaHUE
. 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA
113 Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KE€HUs CBETA
114 [IpenomiieHne cBeTa. 3aKOH NPEJIOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop jyyel B IMH3E
116 OnTuueckast cucreMa (oroamnmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onTuueckass cuctema. biauzopykocts u
' JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HploTOHA.
' CrnoxeHue ciekTpajbHBIX IBETOB. Jlucnepcus ceeTa
[IpakTuueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTM  yIJla  OTpPa)K€HHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3yuenne xapakTepuCTHUK H300pakeHUsl MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH  yIila  MPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJia MaJeHUsl Ha TPAaHHUIIE «BO3/1yX
11.9 — CTEKJION.
[Tonmyyenne n300paxkeHUH ¢ MOMOIIBIO coOOMparoIeit
JIUH3BIL.
Omnpenenenre (pOKYCHOTO pacCTOSHUS M ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOTO CBETa B CIIEKT.
OmBITBI MO BOCTIPUATHIO IIBETA MPEIAMETOB TPH HX
HaOJI0ICHUH Yepe3 I[BETOBBIE (PUIBTPHI
duznueckue ABIEHUs B npupoe: 3aTMenus ColHLa U
11.10 JlyHbl, 1IBETA TE€J, ONTHYECKHUE SBICHUS B aTMOcdepe
(uBet HeOa, pedpakius, paayra, MUPax)
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TexHuueckue  yCTpOMCTBa: OYKH,  TMEPHUCKOIL,

H-H ¢doroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBLBIE ABJIEHUA
121 OmnbiTel Pesepdopna u mimaHeTapHas MOAETb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u MOIVIOIIEHHE CBETa aTOMOM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Ab(]a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenne aromHoro sapa. HyxionHas Moxens
' aTOMHOTO sapa. M3oronsl
125 PanuoaxkTuBHble npeBpaienus. Ilepuon nomypacnana
' aTOMHBIX SI7IEP
126 SnepHble peakiy. 3aKOHbI COXPaHEHUs 3aps0BOI0 U
' MacCcOBOI'0 YHCEI
OHeprus cBsA3M aTOMHbIX saep. CBsA3b Maccel U
12.7
SHEPruu
128 Peakuumn cunTesa u neneHus sanpep. McerounHuku
' sueprun CoJiHIA U 3BE3NT
129 SAnepnas osHepreruka. JleiictBUe paaMOaKTHBHBIX
' M3JIy4EeHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaOmtofeHne CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TpPEeKOB: U3MEPEHUE DHEPTUM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@u3nyecKkue SBIEHUS B IPUPOJE: E€CTECTBEHHBIN
PaavoOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PagUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,
JICCTBHE PAaJUOAKTUBHBIX H3JIYYEHHIl Ha OpPraHHU3M
4eJI0BEKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBHUIYAJIBHBIA TO3UMETP, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MUPAa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3nYecKUX 3HAHUN U UX POJIM B LIEJOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OINBITOB, AEMOHCTPHUPYIOIIMX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelIeHHs] y4eOHBIX 3ajay;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Bnagenne ocHOBaMHM METOJOB HAyYHOTO TO3HAHHS C Y4YETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBAThH XOJ]
OTIbITA U 3aIMCHIBATh €T0 PE3YNIbTaThl, HOPMYIHPOBATH BHIBOIbL;
MNPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEJIMYMH: YyMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIIbHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3ysibTaThl € Y4ETOM 3aJaHHOM NOTPELIHOCTH Pe3yNIbTaToB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITENIbHO COOMpaTh AKCHEPHUMEHTANbHYIO YCTAHOBKY H
IIpOBOANTD HCcCiIeJ0BaHUuEC 10 HHCTPYKIUHU, MNpeaACTaBIATh
MOJIy4E€HHBIE 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMH B BHJE TaOIUIl U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yjibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBhIBaTh KPATKOE YCIIOBHE 33aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00XO0AUMBIE JUTS €€ PelIeHHs, UCTIOB30BaTh CIIPaBOYHbIE JJAaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBL; YMEHHE ONPEACIATh PA3MEPHOCTb

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCI]E OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 3[0POBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUECKOTO CcoepKaHMsl, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNurteprner; BiameHue 0a30BBIMH  HaBBIKAMHU  IpeoOpa3oBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBUKEHHE. CpenHss ckopocTs. Popmyna ams
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHUS, MPOEKIIHNH
CKOpPOCTH, MPOEKIMH TEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHHUH
CBoboaHoe najgenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOTHOE Ma/IeHNE TeJa Mo
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN
CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
o= iMR
T
EHTPOCTPEMUTENIbHOE yCKOpeHue. HarpaBieHue UIeHTPOCTPEMUTEIBHOTO
1.6
yckopeHus. @opmyia [ BBIYUCICHNS YCKOPEHUS:
2
a. = L
“ R
@®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpPAIICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmya i BBIYUCICHUS IIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas gusnueckas BenuunHa. CliosKkeHHe CUIT
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIBI, IEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 _ -
Fya=-Frs
Tpenue nmokost U TpeHue cKobxeHus. @opMyna 11 BBIYUCIEHUS MOAYIISI CHIIbI
1.12 TPEHUS CKOJIBKEHMSL:
F_=n-N
- M
Hedopmarus tema. Ympyrue u Heynpyrue aedopmanvu. 3aKOoH YHOPYroiu
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:




my -1,
F=Gg.—1 2
'L
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJeHHUS.
dopMyna AJis BBIUKACICHUS CUIIbI TSKECTH BOJIU3M MOBEpXHOCTH 3emuin: F =
mg.
Jswxenue mnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

1.17

Nmnynbe Tena — BekTopHas puznyeckas BeJIMYnHa.
D=mi
Nmnynbe cucremsl Ten. M3menenune umiryinbsca. IMITynbCc CUiibl
3aKOH COXpaHEHUs UMITYJIbCA JJI 3aMKHYTOW CHCTEMBI TEJI:
p=myly +m, U, =const
PeaktuBHOE NBHXKEHUE

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHITBL:

A=F5ooscx

Mexannueckass MOIIHOCTD:

N=24
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJI1 BBIYUCIICHUA

KUHETUYECKON YHEPIUU:

Hﬁ'..-"z
B

Teopema o knHeTHUeCKOU YHEprun. PopmMyra s BBIYMCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIa, TIOAHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanuueckas SHEPTUA:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHN4YeCKOHN 3Heprun. @opMmyiia Juisl 3aKOHA
COXPAHEHHUs MEXaHUUYECKOM SHEPTUU B OTCYTCTBHE CUJI TpeHUS: E = const.

HpeBpameHHe MEXaHU4YeCKOM SHCPTHHU IIPU HAJIIMYUU CUIIBI TPCHUS.

1.20

HpOCTLIC MEXaHHM3MBI. «30JI0TOe IIpaBHJIO» MCXAaHUKHU.

Peryar. Moment cuiiel: M - FL.




VYcnoBue paBHOBECHS pblyara:

M +M +..=0
[TonBrxHBIN 1 HenoABWXKHBINA 010ku. KIT/] mpocThIx MeXaHU3MOB,
A—a&rpaqecﬂ:ﬂaﬂ

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUSA TBépI[OFO TCIa:

_F
pP= Gl
1.21 JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJIKOCTH.
dopmyiia 171 BBIYUCICHUS AaBICHUS BHYTPU KHUJIKOCTH:
P=pgh+Da,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmyna Ui ONPENCIICHUS BBITAJIKUBAIOLIEH CHIIBL,
JEHCTBYIOILIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTDh WM Ias:
1.23
F_jlm_ =pgV
VYcnosue miaBanusd tena. [lnaBanue cynoB 1 BO3ayXoIuIaBaHHUe
Mexannueckue kojeOaHHs. AMIUIMTYAA, MEpUOJ M YacToTa KoJieOaHUH.
124 dopmyia, CBSI3bIBAIONIAsl YACTOTY U NEPUOJ KOJICOAHUM:
vV = L
T
125 MareMatnueckuii U TpY>KUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
. KoJ1e0aTenbHOM JABMKEHUU
1.26 3aryxaromue konedanus. BeinyxeHHbIe KoeOanus. Pezonanc
Mexannueckue BosiHbL. [IpoonbHbIe U nonepedHble BOJIHBL. J[JTMHA BOJHBI U
1.27 CKOPOCTb PaCIIPOCTPAaHEHUS BOJIHBIL:
L=v-T
108 3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpak€HHE 3BYKOBOM BOJIHBI Ha I'DaHULE
' nByX cpel. MHdpa3Byk U ynbTpa3ByK
Ipakmuyeckue pabomul
1.29 N3mepenue cpepHel MIOTHOCTH BELIECTBA; ApPXMMEIOBOM CHIIBL; KECTKOCTU

MPYXUHBL;, KO3 (ULIMeHTa TPEeHUs CKOJIbXKEHUS; paObOThl CUJIbI TPEHHMSI, CHUIIBI




1.30

YIPYTrOCTH; CPEIHEN CKOPOCTHU JBMKEHHs OpycKa MO0 HaKJIOHHOM IIOCKOCTH;
YCKOpeHusi Opycka MpH IBH)KEHUU 1O HAKJIOHHOM IIOCKOCTH; YacTOTHI H
nepuoja KojebaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJ1e0aHui NPYKUHHOTO MAasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHUIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ TOMOILBIO TIOBHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOTrpyKEHHOMH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUITBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTABJIEHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTEIIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
nepuoja (4acToThl) KoJeOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJe0aHui MPYKMHHOI'O MasgTHHUKA OT MAaccChl rpy3a U JKECTKOCTH IPY>KUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KOJeOaHUN HUTSHOTO MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phluara

Qusuyeckue A6NeHUs 6 Npupooe: TPUMEPHl JBUKEHHUS C Pa3IMUHbIMU
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, NMPWIMBBI U OTJIMBBI, JABM)KEeHHE IUIaHeT CONHEYHOM CHUCTEMB,
PEaKTHUBHOE JBUKEHUE KUBbIX OPTaHU3MOB, PbIUary B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUs Ha >KUBOW OpraHHU3M, IUIaBaHHUE PbIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMHU, 3E€MJICTPACCHUC, celicMU4YecKre BOJIHBI, IYHAMHU, 5XO

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, NTATUUKU TOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, JAMHAMOMETp, NOIIINIHUKN, PAaKEeThl, pbIYar, IOABIKHBIA U
HEMOJIBY)KHBIA OJOKH, HAaKJIOHHAs IUIOCKOCTh, POCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS] COCYAbI, YCTPOWCTBO BOAOIPOBOA, THAPABINYECKHUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, 3XO0JOT,

HCIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIC TOJIOKEHHSI MOJICKYJIIPHO-KHHETHYECKOW TEOPHUH  CTPOCHUS
BerecTBa. Mojiesu TBEPAOTo, JKUAKOTO M ra3000pa3HOro COCTOSIHHIA BEIIECTBA.

KpI/ICTaJ'IJ'II/I‘-ICCKI/IC n aMOp(i)HBIG TCJ1a

2.2

2.3

I[BI/I)KGHI/IC JacTull BCIICCTBA. CBs3b CKOpOCTH ABHXKXCHUA YaCTULl C

TeMmeparypoil. bpoynosckoe aBmxenue, 1upy3us

CMauuBaHue U KalmuJUIAPHBIC SABJICHUA
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TerioBoe pacupeHne u cKaTue

2.5 TennoBoe paBHOBECHE
06 Buytpennsas sueprusa. PaGora u rtemonepenaya Kak crocoObl M3MEHEHUSs
' BHYTPEHHEHN HEPruu
2.7 Buapl Terionepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KonmuecTBO TEmIOTH. — YenbHas
28 TEMIIOEMKOCTb:
O=cm(t,—t,)
3aKOH COXpaHEHUsl PHEPruu B TEIUIOBBIX MpoLEccax. YPaBHEHHE TEIJIOBOTO
2.9 Oananca:
O +0, +..=0
Ucnapenune m koHaeHcauus. M3MeHeHHEe BHYTPEHHEH SHEPrUU B IPOLECCE
2.10 WCTapeHuss W KOoHJeHcanuu. KumneHue KUIKOCTH. YJielbHas TeIioTa
napooOpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa
[InaBnenne u xpucraumsaunusa. J3MeHeHHEe BHYTPEHHEM OJHEPrHUHM IIpH
IIJIaBJICHUU U KPUCTAJUIM3alUU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:
2.12 Q
"
513 BHyTpeHHsI1 SHeprust cropaHusi TOIUIMBA. YJAeNbHAas TEIUIOTa CrOPaHMs
' ToIuBa: ¢ = Q/m
2.14 [Tpunumns! padots! TemnoBbix asurareneil. KI1/[ teroBoro asuraresns
Ilpakmuueckue pabomol
N3mepenne yaenbHOM TEIIOEMKOCTH METAJUTMYECKOTO IUIMHAPA; KOJTUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW Temmeparypbl (PUKCHUPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HarpeTblil IWIMHAP; KOJWYECTBA TEIUJIOTHI,
2.15 OTJIaHHOT'O HArpPeThIM IMWJIMHAPOM, MOCJIE OMYCKAHHS €ro B BOJAY KOMHATHOM

TEMIIEPATYpPbl; OTHOCHUTEIBHOW BIAXKHOCTH BO3[yXa; YIEJIBHON TEIIOTHI
IlaBjieHus JbAa. MccrnenoBaHue W3MEHEHMs] TeMIlEpaTypbl BOJBI MpU
Pa3NUYHBIX YCIOBMAX; SBICHUS TEIJI00OMEHa NMPH CMEIIMBAHUU XOJIOJAHOW U

ropstueit BOJbI; Mporiecca NCapeHUst




Dusuueckue s61eHUs 8 npupode: IMMOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC

2.16 SIBJICHUSI B IIPUPOJIE, KPUCTAJUIBI B NpUpoe, nznydenue CoiHIa, 3aMep3aHue
BOZ0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, NHEsl, CHera
Texuuueckue  ycmpoucmea: — KalWUIAPbl,  MPUMEPbl  HMCIOJIb30BAHUS

517 KPUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETD, 1aTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA

. OTOIUICHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOUHA, JBUTATEIH
BHYTPEHHEIO CTOPAHHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpusanus Tel. [[Ba BUia 31eKTPUUYECKUX 3apsiI0B
3.2 BsaumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
34 OnekTpuueckoe mojie. HampsxEHHOCTh anekTpudeckoro mouns. [IpuHiun
' CYIEPIO3ULIMU NEKTPUUYECKUX 0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO IIOJSI Ha
' anekTpudeckue 3apsiabl. [[pOBOJHUKY U IUAIEKTPUKH
[TocTosiHHBIHM 2NeKTprUYecKuii TOK. J[eficTBuUs anekTpuyeckoro Toka. Cuma Toka.
3.6 Hanpsokenue.
I=q/t,U=A/)
3.7 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
' R = pl/S
3.8 3akoH OMa 11 yyacTka iekrpudeckon nenu: I = U/R
ITocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 [TapannenpsHOE cOEIMHEHNE IPOBOJHUKOB PAaBHOTO CONPOTHBIICHHUS:
U=U;I=1+1I; R:%.
CwMmeniaHHblE COEIUHEHUS IPOBOIHUKOB

3.10 PaboTa 1 MmomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:

3.11

O=I"R-t




OnbiT Opcrena. MarHUTHOE TOJIE€ MPSAMOrOo MPOBOAHUKA C TOKOM. JInHHMM

312 MAarHUTHOM UHIYKLIIHHU
313 MarnutHoe T10J€ TOCTOSIHHOIO MarHurta. BsaumoaelcTBHE TOCTOSHHBIX
' MAarHuTOB
3.14 JlelicTBMEe MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABaeHue s5eKTpoMarauTHol nHaykuu. [Ipasuino Jlenma
Ilpakmuueckue pabomol
N3mepenne  3MEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.
UccnegoBanue 3aBUCMMOCTH CHJIbI TOKAa, BO3HUKAIOLIETO B MPOBOJHUKE
316 (pe3ucTophl, JIAMITIOYKA), OT HAIIPSKEHUS Ha KOHIaX IIPOBOTHUKA; 3aBUCUMOCTH
. COMPOTHUBIICHUA OT JUTMHBI TPOBOJIHMKA, IJTIOIIAIN €T0 TOTIEPEYHOTO CEUCHUSI U
YE€IBbHOIO COIPOTUBIICHHUS.
[IpoBepka mpaBuiia J1s SJICKTPUIYECKOTO HAMPSIKEHUS TP MOCTIE0BATEIbHOM
COCIMHCHUHM TPOBOJHUKOB; MpPaBWJIA MJIsi CUJIBI DJIEKTPUUECKOTO0 TOKa MpU
rapajuieJIbHOM COCIMHCHUH MPOBOJIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue s61eHUs 8 npupode. SICKTPUYECKUE SBJICHHS B armocdepe,
3.17 AIEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJTH, IPEH( IMOITFOCOB,
pOJIb MAarHUTHOTO TOJISI JIJ1s )KU3HU Ha 3eMiie, MOJISPHOE CUSHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK  DJIEKTPUUYECKOW DHEPTUM, IJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOJBHUTATENh TOCTOSHHOTO TOKa,
Te€HEPATOP MOCTOSHHOIO TOKA
3.19 DnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JIyueBas monensb cBeta. [IpsiMonnHeitHOe paclipocTpaHEHHE CBETA
3.21 3akoH oTpaxxeHHs cBera. [1nockoe 3epkano
3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus ceera
394 JInnza. Xon nydei B nuH3e. DOKYyCHOE pacCTOsiHUE JUH3bI. ONTHYECKas: CHIa
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
3.26 Ipaxmuueckue pabomol




N3mepenne onTu4eckoil cuibl coOuparomen JIMH3bI; (POKYCHOTO PacCTOSHUS
coOuparomeld JTUH3BI (IO CBOWMCTBY paBEHCTBA pa3MEpoOB TpeaMeTa u
M300pakeHusl, KOrJa MpeaMeT pacloio’KeH B IBOMHOM (oKyce), MmoKa3aTens
IIPEIOMIIEHUS CTEKJIA.

HccnenoBanne cBOICTBA HM300paKeHUs, IOJYYEHHOTO C  IOMOIIbIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOXKCHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEeIOMJICHHs] CBETOBOIO Jy4a OT yrja HajJeHus Ha

rpaHuIC «BO3AYX — CTCKIIO»

Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

327 ONTHYECKHUE sABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texuuueckue ycmpoticmeéa: OYKH, TMepHUCKol, ¢doToannapar, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA
i1 PanuoaktuBHOCTE. AJbda-, OeTa-, raMMa-usnydenus. Peakuuu ansda-u Geta-
' pacnaga
42 Omnwitel Pesepdopna mo paccesauro anbpa-gactui. Ilmanerapras Mopaensb
' aToMa
4.3 CocrtaB aTroMHOTO0 siipa. M30Tombl
4.4 [lepuon monypacnaga aTOMHBIX s7Ep
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apSAJ0BOTO U MacCOBOTO UHCEN
Qusuueckue s61eHusi @ npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIY4d, PAJAOAKTUBHOC W3ITYYCHHE MPUPOIHBIX MHHEPAIOB,
JeCTBHE PaJIMOAKTUBHBIX M3ITy4YE€HUI Ha OpraHU3M YeOBeKa
47 Texnuueckue ycmpoiicmea: CIeKTPOCKOIT, HHIUBUIYTBHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAAd SHEPTrEeTUKA




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

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, epepadoTaHHOe
[leppikun .M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «31arenbeTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppimikua .M., I'ythuk E.M., iBanoB A.W. u n1p. AKMoHEepHOE 00111ECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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