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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHsS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOpMUpPOBAHKE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO0 H3YyYCHHS
¢bu3uKN Ha AEATETBPHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JTUYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojiaM o0ydeHus (1o Kjaccam), MpejjaracT IpUMEpPHYIO MOCIEA0BaATEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MpoTrpaMMBbI 10 y4eOHOMY TTpEeIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM JIJIs1 €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 U3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIIACT HauOojee SICHbIC
o0Opa3Ipl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CIO0co0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronnxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

o HayuHo OOBSICHITH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuu mpenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3zoBarenbHbIX opraHu3auusx Poccuiickoiri @exnepauuu, peanmu3yroIUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepaunu (IpoToKoJ OT 3
nekaopst 2019 r. Ne [1K4BH).
Heian usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloIMUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIIHM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3y4CHHUS OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHrue 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUK;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMAIEl PU3NUECKOrO COAepKaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATESILHOCTH, CBI3aHHBIMU
Cc (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmMe no (U3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aJIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3Mepenune Qusnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpenHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 00BICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPhl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmeparypsl HpH HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmxkeHue, nuddys3us. B3anumomelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

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

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUS.



2. Habmonenue nuddysun.
3. HaOGmonenue — sBmeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM psAOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIIOBOIO PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cui. Cuiia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMYeCKOTro JIBHKEHUS TeNa.
2. N3mepenune cCKOpoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmntonenue siBneHus MHEPIUU.
4. HalGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM ITIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariuin)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUS! W YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemnepaTrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmraroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u13MepeHus aTMOC(hEepHOTO T1aBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUIaBaHUsl TEJI: TIJIABAaHUE WU MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIbL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MAcCChI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

A A o

~

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI pbiuara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI npocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaKI1OHHOM TIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPHH.
CmaunBaHN€ U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE paclIMpEHUE U CKaTHE.

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

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konjaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JIaBJICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurarencit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHSL.
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Hab6mronenue nuddysnn.

HaOnroienue siBeHUi cMauMBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabGnronenue TemioBoro pacupeHus Teul.

W3meHeHue AaBieHUs Ta3a IpU M3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKIECHUU.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bunae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kunexuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKEHHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThIM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI IIJIaBICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apsbKeHHBIX  Ten. 3akoH KynmonHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUECKOro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu snaekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
HcTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasg nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIIeHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuactka nenu. [TocneqoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

PaGota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. MaruutHoe mnosne 3eMJIM W €ro 3HadYeHWe sl KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSHHOTO TOKa. Mcmonp30BaHWE DJIEKTPOJBUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsi0B U B3aUMOJCHCTBHUE 3apPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DAEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCcKOro HaNpsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJHOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apases.

3aBUCUMOCTh HAMNpAaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNM IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUHN
U pa3/ielICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYILKHU C TOKOM U MarHuTa OT CUJIbl TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3yueHnne nercTBUsI MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHCTpyHnpoBaHue u u3yueHue paboThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJIeHHUS.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsiMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUM.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroToHa. Tperunii 3akoH HproToHa.
[IpyHLIMN CYTIEpIIO3UIUN CHUJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetT BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenue mmnyinbca. UMmynibe CHilbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaIbHAS SHEPTUS TeJla, TOJAHITOTO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCY€Ta.
2. CpaBHeHME NyT€ U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKpy>KHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

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

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTHH MPU JABHKEHUU Tella Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
[IapUKA 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja TMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HaKJIOHHOM IUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIB
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodphuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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

Onpenenenne pabOThl CUJIBI  YIPYrOCTHM TpU  THOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TTOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



Konebarenbnoe apmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM: TIEpUO,
4acToTa, aMIUINTya. MaTteMaTndecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpas3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmrogenue koneOaHWil Ted MO JEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUIN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYeCKOTO
MasTHHKA.

2. Ompepnenenrie 4acTOThl M IEPHOJA KOJIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCUMOCTHU MepUO/ia KOJIEOAHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnpITbI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJEeHUs.

o v s~ W N

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSA3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie padbomul u onvimel.
1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOIO
TenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IMpeaomieHUs cBera. llonHoe BHYTpeHHeEE
OTpaxkeHHe cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xon aydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpPOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykoCcTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop nydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riia3za.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

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

W X N Uk W E

Jlabopamopuvie pabomul u onvimaol.

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

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHMOCTH YIUIa MPEIOMIIEHUS CBETOBOTO JIy4ya OT yTJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIbI cOOMparomei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJCHUH 4Yepes3
L[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBbie siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJI0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS paguOAKTUBHBIX HW3JIyYEHUHA HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAoOpoaa.

4. HabGmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimaul.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINKA MOAYJIb NTPEAHA3HAYEH IJI1 CUCTEMATHU3aluN
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3MKe IS 0O0ydaroniuxcsi, BRIOpABIIMX ITOT
y4eOHBII NpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
KauE€CTBEHHbIC U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKkTep JaHHOTO pa3jielia peain3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeJiaracTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI MCCIIETOBaHUS (DPU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



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

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare uzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nuecKkoil HayKu;

- IGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUIN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAdyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

- pa3BUTHE Hay4HOH JI0003HATENBHOCTH, MHTEpPECa K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromnoJry4us:

- OCO3HaHWE LIEHHOCTH Oe30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi 0O€30IaCHOrO TOBEIEHUS Ha
TpaHCIOPTE, HA JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM 00OpYy/IOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOQECCUi, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIUS HA TPUMEHEHHWE (DU3WYCCKUX 3HAHWUU JUIs PEIICHUS 3a7ad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJBHOW WM NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICHHE YpPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHNUU HOBBIX 3HAHMI, B TOM YHUCIIE€ (POPMYIHPOBATH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyH Ccpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUSI;



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B pACCMATPUBACMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIEJIaTh BHIBOJBI C HCIIOJIh30BAHHEM JISTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoi 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TIOAXOJISIIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOJI0KEHUSI 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIIMU W WUTFOCTPUPOBATH pellacMbie 3aJaqydl  HECIOKHBIMH
CXeMaMH, ThuarpaMmMmamMu, HHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpiKaHHE
O1aro»ke1aTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTaBIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprUMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS
o €€ JOCTIKEHUIO: paclpenessiTb poJH, OO0CYXKIaThb IHPOLECCH H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJIECHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTMMHU WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaja B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBAThCA B  PA3JIMYHBIX IMOAXOJAX TMPHUHATHS PEIICHHUHA
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmo);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIIn
TUTaHa HMCCIIEJOBAHUSA C YY4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSITh ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHXKEHUSI)  pPe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
($u3NYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NIECKUX 3aa4 UK
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIBb30BaTh  MOHATHSA:  (U3MUECKHME M XUMHUYECKHUE  SIBJICHMS,
HAOIO/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sABiaeHUs (AudQy3us, TEIIOBOE ABMKCHHE YacTHIl BEUIECTBA,
PAaBHOMEPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBWXKCHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalleHus, epeada JaBjIeHus TBEPAbIMU TEIaMH, )KUJKOCTIMHU U ra3amu,
aTMOC(pEpHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPrUMr) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaThb NPOSBJICHUE HM3YyYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, NECUCTBUE CHWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha ’KUBOM OpraHW3M, IUIaBaHUE PbIO, pbluark B
TeJe YeJOBEeKa, IPH 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHMUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBJICHMS, UCIOIB3YS
duznyeckue BeIMYMHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4Yeckas pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIe3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas U
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUMH, UX 0003HAYEHUS U €UHUILIbI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYyI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CWII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUs MEXaHU4EeCKOM



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MIJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOIUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOUIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANoJoKeHNe (TUIOTE3Y ), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOAUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO IBMKYILIETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH T€Jla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIIEOBAaHUSA, CcOOUpaTh YCTAHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUYECKHUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOJIUI U TpaduUKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETOBAHMS,

IPOBOJUTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIBKEHUS, TaBJICHHE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KUAKOCTh  Teno, Kod(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEIOKEHHOW HWHCTPYKLIMU: TPHU BBHIMOIHECHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTopHBIM
000pyIOBaHHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKY, yCTPOWCTBO BOAOIPOBOJA, THUIPABIMYECKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOICTBaxX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3UUECKUX 3HAHUNW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popMauumu B HWHTepHeTre B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb NpUEMaMH KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COJNECPKAHUSA, B TOM
qHClie yOJIMYHO JIeJaTh KpaTKue COOOIIEHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeIOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

IIPY BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHWM PpaCIpEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBaTh
KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAI MHEHHE OKPYKAFOUIUX.

K konIy o0yueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh NOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TE€Na, HACBHIUIEHHBII WM HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyarh SBJICHHs (TEIUIOBOE pPACHIMPEHHE W C)KATHUE, TeIIonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBJICHHUS, UCIIAPEHUE,
KOHJCHCAlUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TEeTIONPOBOJHOCTb, KOHBEKLUS, U3ITyYEHHUE),
AIEKTPHU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUIbl B Hpupoae, usiydeHue ConHoa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoIrCOB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPH 3TOM IEPEBOJAUTH MPAKTHUYECKYIO 3a/Jady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMpHU3HAKK) (PU3NUECKUX
SIBIICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTrHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TeIoTa MapooOpa3oBaHUsl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllMHbI, OTHOCUTEIIbHAS BJIAYKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUECKOE HANpsKEHUE, COMPOTUBJIECHUE MPOBOIAHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIIHOCTD AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEIUYHH,
HaxXOJUTh (DOPMYJIBI, CBS3BIBAIONINE MaHHYIO (DH3WYECKYIO BEIMUYHHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bu3HYEeCKUX BEJIUYUH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIIMM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJisl yyacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAXKECHHE,
OOBSICHATh (PU3MYECKHUE MPOILIECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4YEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemar pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  pEIICHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEOoOXoauMBbIe JUIsi €€ pelieHus, MPOBOJAUTh PacuéThl M CpPaBHUBATHh
MOJIy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTth NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE HCCICIOBAHUS, BBIICISATH
MPOBEPSEMOE  MPEAINOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUSI KCCIICIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WJHU
(bu3nYECKUX CBOMCTB TeJ (KaMWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMOJE€H TTOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEPsiEMbIE€ MPEAMNOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BIIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
WCCIICIOBAHUE IOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTAThI OJYYEHHON 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTATAM MCCIEA0BAHNS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPENJIOKEHHON WHCTPYKLUUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YHKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, AapOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nYecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl DJIEKTPUYECKUX LENenl ¢
NOCJIEOBATEIBHBIM U NAPAJIEBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALKMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAIOLIEH CPEIE;

OCYILECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMALINIO, KOTOpAs SIBIISIETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHNN Y4YEOHBIX 3a/laHUi Hay4HO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM YMCJIE MyOJINYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PaMOTHO UCIIOJIb30BaTh
U3YUYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALIUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 32 BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTD IPYIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy o0yueHus B 9 kjiacce npeIMeTHbIE Pe3yJabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTCcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, NedopManus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, TH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3JIydeHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU NPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpyXaroleM Mupe (B TOM 4yucie (PU3NYECKHe SIBICHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBMDKEHHH, YCKOPEHHE, MEPEMEIIECHUE, NMyTh, YIIOBas
CKOPOCTb, CHJIa TPEHHUS, CWUIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMHUCAHUHU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYEHUs1 M EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA UM 3aIIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;

pemarh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BETMUMHBL: HA
OCHOBE aHaJIM3a yCJIOBUS 3a]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOKHO PEUINTh TMPU OMOIIH
($uU3NYECKUX METO/OB, MCIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

OPOBOAWTH OMBITHI MO HAOMIOACHWIO (U3MYECKUX SIBICHUNA WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUMU, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000py1I0BaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMUYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpeHHUs
(M3MepUTENLHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyalbHOW CKOpPOCTH, TEepHoAa
KOJIe0aHU MaTeMaTHYeCKOro MasiTHUKa OT IJIUHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH



bu3MYeCKuX BETWYMH B BHUAC TaOIUIl ¥ TpaduKOB, NeIaTh BBIBOIBI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas padoTa W MOITHOCTh, YaCTOTa WU TEPHUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHH3bI, pPaJAHOAKTHUBHBIN (POH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUs, CIeaysl MPEJIO)KEHHOW WHCTPYKIIUU, BBIYUCISTH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UIECKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCOIMIOTHO TBEPIOE TEI0, TOUYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKAas JIMH3a, TUTaHETapHas MOJIeTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHS, PACCTOSHHS W YCKOpPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
pemieHnr  y4eOHO-TIPAKTUYECKUX  3a7ad, OINTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXoauTh  WHGMOpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKaIOIIeh cpee;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HYECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAITMU HA OCHOBE
UMEIOIINXCS 3HAHUUN U TIOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 33aJlaHUN HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHusl HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4€TOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchl
Paspnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
bubnunorexka LIOK
1.1 ®du3uka - HayKa 0 MPUPO/Ie 2
yia o TpHpoa https:/m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHCCIHE BEMITTHHbL https:/m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
' i A https:/m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
bubnmorexa LIOK
2.1 C 1
TPOCHIE BEMeCTBa https:/m.edsoo.ru/7f416194
5 JIBr>keHMe U B3aMMOJICHCTBHE YaCTHI] ) 1 bubnunorexa LIOK
' BelIeCTBa https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHBIC COCTOTHI Betmectsa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJl
bub OK
3.1 MexaHuueckoe OBMKEHUE 3 nbnmorexa Il

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



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

bu6nunorexa LIOK

3.2 nu 4 1
HEPLULL, Macea, ILIOTHOCTE hitps://m.edso0.ru/7f416194
bu6nmoreka [IOK
33 Cina. Biuzet i ke : hitps://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 asnenue. llepenava naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TelaMH, )KUAKOCTIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexka LIOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMocheprioe Aapierie https://m.edso0.ru/7f416194
44 JlelicTBue XKUJIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEPIrus
bubmnoreka IIOK
31 Pabora i momEoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 HpocTsie MexaHHsMEI > ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
>3 Mexanirieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble iBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
71 DJNIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 2 1 7
OCTOSIHHBIH DJIEKTPUYECKUU TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHbIE ABICHIA 6 . hitps://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
DJICKTPOMATHHTHAS YK https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3zgen 1. Mexannyeckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 Bsaumonetictsue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6

Pa3nea 4. CBeToBbI€E ABJICHUS



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

bubmuoreka [JOK

4.1 3aKOHbBI PacCIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/74 1a4a6
bu6mmoreka [IOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 hitps://m.edsoo.rw/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/74 1 ada6
Wroro no pazneny 15
Paszgen S. KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMOM 4 1 hitps://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
5.2 C 6 1
TPOCHHE aTOMHOTO #ipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
5.3 JIEPHBIE pEaKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTebH0-0000 110N MOYJIb
6.1 [ToBTOpEeHue 1 00001IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBnenns npuponsl. dusndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUSA

duznyeckue BeINYMHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAyKH U3y4aloT IPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/T
no3HaHus. Onucanue GU3nYecKux
SABJICHUM C IIOMOLIBIO MOZEIIEH

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

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTh IOJIETA
miapuka, mylmeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIbIIe, YeM
OoJiblIe BhICOTA IycKa"

Crpoenue BemectBa. OMBITHI,

7 JTOKAa3bIBAIOIINEC JUCKPETHOC bubnnorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
8 JIBH>KEHME YacTuUll BEUIECTBA bubmmorexa [JOK
HBett https://m.edsoo.ru/ff0a013e
Vpok-uccienoBanue «OMnbITH 11O
9 HaAOJIFOEHUIO TEILIIOBOIO
pacuIupeHus ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anmMocBs3bp MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmmoteka IIOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnmorexa OK
p P P https://m.edsoo.ru/ff0a05c6
IBHKEHUE
but6mmoreka [IOK
13 Ckopocthb. EAUHHUIIEI CKOPOCTH
P 8 A P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHHU ABMKECHUSA bubmmorexa TOK
yr p https://m.edsoo.ru/ff0a0ae4
HWuepnust. 3aKkoH HHEPLIUU.
P . P bubnuotexa [JOK
15 B3aumopeiicTBre Ten Kak MpUuynuHa

HU3MCHCHUSA CKOPOCTHU ABUIKCHUA TCJII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunoreka LIOK

16
1 00beEMa Tea O €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas paboTa
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeJIa»
13 Pemenwne 3agau o teme "llmoTHOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepUCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyroctd. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(redopmanivn) NpyKUHBI OT
MPUIOKEHHON CUIIBI»
21 SBnaenne tarorenna. Cuia TIKECTH
CBsi3b MEX1y CHIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubnnorexa [IOK
e ’ | https://m.edsoo.ru/ff0al1778
3aga4 no teMe "Cuia TSKeCTH
Cwiia TSKeCTH Ha JPYTHX IJIaHeTax.
23 dusngeckue xapakTepUCTUKU bubmorexa HOK
paktep https://m.edsoo.ru/ff0al 502
IUIAHET
but6mmorekxa [IOK
24 H3mepenne cun. JluHaMoMeT
p A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHJI, HallpaBJIEHHBIX
N > N P but6mmoreka [IOK
26 10 OJTHOM MPSIMOM.

PaBHozelicTByIOImAast CUII

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAsA CHT"

28

29

30

TpeHue CKOJIbKEHNS U TPEHUE
1oKos1. TpeHue B npupoie U TEXHUKE

JlaGopaTtopHnas pabora «3yueHue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CHJIBI aBIICHUS U
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEM

Pemenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amag mo Temam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cuny», «CHUiIbeDy,
«PaBHOIEUCTBYIOIIAs CUIDY

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHnas pabora o Temam:
«MexaHndecKoe IBIKEHIE,
«Macca, IIoTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue CU,
«Cuibp»

33

Jasnenue. CriocoObl yMEHbILIEHUS U
YBCIUUYCHUA OaBJICHUA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBnenue ra3a. 3aBUCUMOCTh
JIaBJICHUS Ta3a OT 00bEMa,
TeMIepaTypsl

Ilepenaua naBieHust TBEPABIMU
TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
3akou ITackans

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a2376

bubnunoteka LIOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B )KUJIKOCTH U rase,

bubnunoreka LIOK

36 e Jen e
BPISBANHOC ACHCTBIEM CHITBL https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemienue 3anau 1o teme «JlaBienue bubnuorexa [JOK
B )KMIKOCTH U rase. 3akou Ilackaimsy https://m.edsoo.ru/ff0a2826
bub6nmoreka [IOK
38 Coo0maronmecs coc
HHIAHOTIHEE COLYAH https://m.edsoo.ru/ff0a2970
bubnuoreka [{OK
39 I'mapaBiauueckui mpecc
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
SKHUIKOCTHBIN HAcoC
AtMmocdepa 3emiu. [Ipuannsl
CYILIECTBOBAHUS BO3YIIHOMN
41 O?(J)IJIOIIKH Semian 3aB};ILzI/IMOCTL bubmorexa LOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBICOTHI
HaJ[ ypOBHEM MOPS
4 Bec Boznmyxa. AtmocdepHoe bubnnorexa [JOK
JaBJIICHUE https://m.edsoo.ru/ff0a2b5a
13 Nsmepenune armocdepHoro bubmuorexa [IOK
nasienust. Oneit Toppuuenn https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
44 aBJIEHHSA OT BBICOTHI Ha, OBHEM bubmorexa LHOK
A abls https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepouns. AtmocdepHoe bubmuorexa [IOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amag mo teme "

ATtmocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

47

JlelicTBUE )KUJIKOCTH U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas paboTa
«OrnpeseneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MIOTPY>KEHHOE B JKUIKOCTH)

bubnunorexa LIOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca
TeNa B BOJAC OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YaCTH
Tena»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomMeTpa uitu
KOHCTPYHUPOBAHUE JIOJKHA U
omnpezaeneHue eé
rpy30M0aBEMHOCTH"

52

Pemenue 3agad mo reMam:
«ILlimaBanue cynos.
Bo3znyxomnaBanuey, «/laBnennue
TBEPABIX TEN, )KUAKOCTEN U Ta30B»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota no teme
«/laBiieHue TBEPIBIX T, KHUIKOCTEH
1 Ta3oBy»/Bcepoccuiickast
npoBepouHas pabota npu
MMPOBCACHNU C UCITIOJIb30BAHUCM
KOMITbIOTEpA



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubnunorexa LIOK

>4 Mexaiitieckas pabota https://m.edsoo.ru/ff0a3f82

bu6nmmoreka [IOK

53 MourocT. EuHiIIE MoIIHOCTH hitps://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MpH 1
noabéMe 1o Jjectuurne"

57 [IpocTsie MexaHu3mel. Peryar.

PaBHOBecue cuit Ha ppruare
Pervaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaGopaTtopHast pabota 0.5 bubmmoreka [JOK
«HccnenoBanue ycioBHi https://m.edsoo.ru/ff0a478e
paBHOBECHUS pbIUara

59 Pemenne 3amau nmo teme «YciIoBus bubnunorexa LIOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesHoro neicTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

61 Pemenne 3amau mo reme "Pabora, but6mmoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHnueckast SJHeprusl.

62 Kunernueckast 1 noTeHIIabHasg bubnmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTUs

63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmnoreka [JOK
JHEpPruu https://m.edsoo.ru/ff0a4360

64 YPOK-DKCIIEpUMEHT 110 TEME ]

"DKCepUMEHTAILHOE OIPE/IETICHHE



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

N3MEHEHHS KHHETHUECKOHN U
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAaHHMH TeJa 110 HaKJIOHHOMH
IUIOCKOCTH"

65

KonTtponsHas pabora no Teme
«PaboTa 1 MOIIIHOCTb.
Dueprus»/Beepoccuiickast
poBepoyHas paboTa mpu
MPOBEJCHIHN Ha OYMaKHOM HOCHUTEIIE

66

PesepBHeIil ypok. Pabora ¢ TekcTamu
o TeMe ""Mexannueckoe aBuxeHue"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6

67

68

Peseprurlit ypok. Pabora ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX TelI,
KUJKOCTEH U Ta3oB"

PesepBHsliit ypok. Pabora ¢ Tekctamu

o TeMe "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ffe



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

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE IIOJIOKEHUS
1 MOJEKYJISIPHO-KHHETHYECKOI TEOpHUHU 1 bubnnorexa [IOK
Yp P hitps://m.edsoo.ru/ff0a5256
Y VX OTIBITHBIC TTOITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOro, JKUAKOTO U | bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
YKUAKOTO U ra3000pa3HOro
4 COCTOSIHMH BeIleCTBa Ha OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopHble Tena 1 bubmmorexa LIOK
P P hitps://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnmoreka [JOK
IToBepXHOCTHOE HaATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacmiupeHue U c:kaTue 1 buGnnorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS 1
YaCTHI]
9 Buytpennsis sneprus. CriocoOsl | bubnuorexa [IOK

U3MECHEHUS BHYTPEHHEW DHEPIUuu

https://m.edsoo.ru/ff0a5c60



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

bubnunorexa LIOK

10 Bujget Temionepenay https://m.edsoo.ru/ff0a6412
VYpok-koudpepennus "IlpakTnueckoe

1 HCIIOJIb30BaHHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoauuecTBo Temnorsl. Y aenbHas bubnunoreka LIOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTopHnas pabota

14 "UccnenoBanue sBICHUS bubnuoreka [{OK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

PacuyeT xonmmyecTBa TEMIOTHI,

15 HEOOXOIUMOTO JIJIsl HArPEeBaHUS Tela
Y BBIICIISIEMOTO UM MPU OXJIAKIECHUN
JlaGopaTopHnas pabota

16 "Onpl;:[eJIIZHHe I})/,ueJILHoﬁ brbmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DOHeprus TorMnBa. Y IeabHast but6mmorekxa [IOK
TEIUIOTa CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE

bubnunorexa LIOK
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAS

TCIIJIOTA ITJIaBJICHUSA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

JlaboparopHas pabota

19 "OnpeneneHue yaeabHON TemI0ThI buGnuorexa [IOK
. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpazoBaHue 1 KOHIEHCAIHS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas temiora
)1 napooOpa3oBaHus U KOHJICHCAIIUH. bubnuoreka [{OK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JTaBICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
2 pabota "Onpenenenue bubanorexa [JOK
OTHOCHUTEJIbHOU BIQXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
23 Pemienue 3a1au Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[TpuHuUIBl paOOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHMS
KII/I TermmoBoro nBurarens.
25 TemnoBwle NBUTATEIN U 3aITUTA bubmorexa LHOK
. https://m.edsoo.ru/ff0a7c7c
OKpYKaroIleil cpebl
26 3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTUHU B TEIUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe
7 1o TeMe ""TerioBbIe SBICHUS. but6mmoreka [IOK

N3meHeHne arperatHbIX COCTOSTHUM
BerecTna"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtponsHas pabora o Teme

28 "Tennossle sABieHUs. MI3MeHeHHe bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BELIECTBA
29 OnekTpusanus Tei. JIBa pona
IIEKTPUYECKUX 3apsAI0B
VYpoxk-uccienopanue "DnekTpusanus
30 TeJ UHAYKIUEN U IIpU
COMPUKOCHOBEHUN"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
0 HanpsokeHHOCTD 37€KTpUUECKOro Bbu6mmoteka [JOK
nons. [puHumn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
JNEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemeHTapHBIN 3apsan. CTpoeHue
aToMa
34 [TpOBOAHMKH U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAaHEHU DIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1ad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBHS €T0
36 cymectBoBaHus. MlctouHuku Bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JleficTBHS 2EKTPUYECKOTO TOKA Bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOIO MOJIs Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

39 DJNIEKTPUUYECKHUM TOK B METAJLJIaX, bubnmnoreka HOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas Lemb U eé
COCTaBHBIEC YaCTH
Cwita Toka. JlabopaTopHas pabora

41 "U3mepenue u eI; Jmp OBaEI/Ie CHJIBI 0.5 bubmorexa [IOK

P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpPSKEHHE.

4 BoasTMmerp. JTaboparoprast pabota 0.5 bubmmoreka [JOK
"N3mepenue u peryampoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

43 CormnpoTHuBIeHHE TPOBOTHUKA. bubnnorexa [JOK
VY ienpHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTIO

44 CONPOTHUBJICHHS TPOBOJHUKA OT €0 1 brbmmorexa [TOK

p poBOA https://m.edsoo.ru/ff0aa738
JUTHBI, TIIOMIA N TIOTIEPEIHOTO
cedyeHus u marepuaia”
3aBUCUMOCTD CUJIBI TOKA OT
45 HanpspkeHust. 3akoH Oma mis buGnnorexa [IOK
p ’ https://m.edsoo.ru/ff0aa44a
ydacTKa Ienu
JlaboparopHas paboTa
| abOpaTOpHai b BuGamorexa [[OK
46 HccnenoBanue 3aBUCUMOCTH CHIIBI 1

TOKa, HYIIETro Yepe3 pe3ucTop, Ot

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

IlocnenoBarenbpHOE U napauijiCJIibHOC

47
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 MpaBUJIA CIIOKEHUS HANIPSKEHUI bubnmnoreka HOK
[IPU MOCIEAOBATEIILHOM COCIUHEHUU https://m.edsoo.ru/ff0aaaS8
JIBYX pPE€3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 npaBuJja AJis CUJIbl TOKA MIPU bubmmoreka [JOK
apajuieIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1au Ha mpuMeHEHNE
50 3akoHa OMa IS pa3JIngaHoro bubnmorexa OK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Pabora 1 MoIHOCTH
51 DJIEKTPUUECKOTO TOKA. 3aKOH bubnmorexa OK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JIaGopaTopHas paboTta
52 "On I; eJIEHHe pa60T1>1 M MOILIHOCTH bubmorexa LHOK
pedl p " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FINEKTPHUUECKON Bbubmuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHOU paboTe
" bubmmoreka [JOK
54 10 TeMe "DJIEKTPUUECKHE 3apsi/bl.

3apspKeHHbIE Tela U UX

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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B3aumoiericTBus. [locTostHHBIN
3JIEKTPUYECKUM TOK"

KonTtponsHast pabora o teme
"DnexkTpuueckue 3apsabl.
3apspKeHHbIE Tela U UX
B3aumojiericTBus. [locTossHHBII

bu6nunorexa LIOK

55
3JIeKTpUYeCKuid TOK'"/Bcepoccutickas https://m.edsoo.ru/ff0abea8
MpoBepoYHas paboTa npu
MIPOBE/ICHUH C MCIIOJIb30BAHHEM
KOMITbIOTEpa
56 ITocTostHHBIE MATHUTEL, KX
B3aUMOJECHCTBHUE
57 VYpoxk-uccnenosanue "N3yuenue | bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MarauTHoe IoJje
bubnunorexa LIOK
58 3eMIIM U ero 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MaruuTtHoe nose
bubmunoreka IIOK
59 3JIEKTPUYECKOT0 TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTyIIKU C TOKOM
[IpumeHeHne IIEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 0.5 bubnuotexa [JOK
"N3yueHune neiCTBUS MATHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEINb IOCTOSTHHOTO
ToKa. Vcmonp30BaHme
. bubnuotexa [JOK
61 AJICKTPOIBUTATEINICH B TEXHUUCCKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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"KoHCcTpyrpoBaHUE U U3yUEHHE
paboThI BNIeKTpoABUTATENS "

62

63

64

65

66

Omnbitel @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKLIHH.
[IpaBuio Jlenna

Dnektporereparop. CrocoOs
MOJTYYEHUS IIEKTPUUECKOI SHEPTUH.
DJIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPTUu

[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIEeKTPUYECKHUEe U
MarHUTHBIC SIBJICHUS"

KonrtponbHas pabora no reme
"DJIeKTpUUECKNE U MATHUTHbIE
ssneHus"/Beepoccuiickas
npoBepouHas paboTa npu
IIPOBEJCHUH Ha OYMaXKHOM HOCHUTEJIE

PesepBHslIit ypok. Pabota ¢ Tekctamu
o teme "TensoBbie sABICHUS"

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

bubmunoreka IIOK
https://m.edsoo.ru/ffO0acc5e

67

PesepsubrIit ypok. PabGota ¢ Tekctamu
o TeMe "IlocTossHHBII
AIIEKTPUYECKUI TOK"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acdc6

68

PeseprubrIit ypok. PabGota ¢ Tekctamu
o teMe "MarauTHble ABiIeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-II Tewa ypoxa Bcero Konrpoabnbie  Ipakriieckue f:;jeﬂnﬂ ngl?al;(;f}:feﬂbﬂble
padoThI padoThI pecypen

| MexaHuueckoe IBUKEHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENHOE | bubnuoreka [IOK
JBW)KCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMONMHENHOE

4 nBxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnnorexka [JOK
JBYDOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSMOJIUHEINHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

2 CBoboaHoe nagenue tei. OnbIThl |
lamunes

9 PaBHOMEpHOE ABMXKEHUE 11O | bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yrioBas

CKOpOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HptoToHa. Bextop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHOelicTBYIOIIAA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnuorexa [JOK
15 Cra ynpyroctH. akon I'yka https://m.edSO(I)_.Iru/faneca2
16 Pemenue 3amau nmo reme «Crita
YIOPYTOCTH
JlaGopatopHas T
17 <<Oan;?Je(J)II;HiIeI:zS:T;00TH bubmmorexa [TOK
https://m.edsoo.ru/ff0ace28
MPY>KUHBI»
bubmuorexa [JOK
18 Crna Tpenus https://m.edsogru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onple)z[enIZHHe I:coaq)(pHuHeHTa bubnmorexa LIOK
" https://m.edsoo.ru/ffO0af8be
TPEHUS CKOJIbXKEHUS
Pemenue 3amay mo reMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LHOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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Cua TsSHKeCTH U 3aKO0H BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOIO buGnnorexa LIOK
’ P https://m.edsoo.ru/ff0af044
MaJieHus
Ypok-koHpepenmus "JIBukeHHE TN
23 BOKPYT IT'PABUTALIMOHHOTO LEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa LIOK
" p https://m.edsoo.ru/ff0af5f8
TSACOTEHUS
)5 IlepBas kocMHY€ECKasi CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCONIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TEIA C bubnmorera [TOK
. % p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmeHnT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbBHOW TOUYKH.
AOGCom0oTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LienTp Tsxectn
)3 Pemenne 3agau o reme "MoOMEHT bu6mmorexa [IOK
cuibl. LlenTtp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe
" bubnuorexa [IOK
29 o TeMe ""MexaHnueckoe IBHKEHHE.

Bsaumonaericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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KonTtponpHas pabora o Teme

bubmuoreka [JOK

30 "MexaHI/qu CHOC ABHACHHC. https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten"

HNmnynec Tena. UMImynbsc CUIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBHE

0 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenius "PeaktuBHoe
JIBUKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckas paboTa U MOIITHOCTh hitps-//m.cdsoo.ru/ff0b0as4

35 PaboTa cutbl TSKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Teja
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U padoTHI.

[ToreHmanpHas SHEPrust

18 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKe

40 JlaGopaTtopHnast pabora «3yuenue bubnmnoreka [JOK

3aKOHA COXpPAaHCHUA DHECPTUN>

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxieHHbie KoneOaHus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU
Vpok-uccnenopanue «3aBUCUMOCTb

nepuoaa KOJIEOAHHH OT KECTKOCTHU
MPY>XUHBI 1 MACCBI I'Py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3Hepruu npu
MeXaHNYECKUX KOJIEOaHMAX

46

47

48

JlaGopaTopHnas pabota
«OmpeneneHue 4acToThl U epuoa
KoJIeOaHUH MPY>KUHHOTO MAasTHHKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTHU NeproJia KojaeOaHHi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»

Mexannueckre BosIHbL. CBOMCTBa
MeXaHU4ecKuX BOJH. [IpogonbHbIe 1
HOTIEPEYHBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepennus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOIHEBI"

50

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenne
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK U
uH(ppa3ByK B IpUPOJIE U TEXHUKE"
[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanunueckue KoneOaHusi ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbsHast pabora o Teme
"3aKOHbBI COXpaHEHUS.
MexaHndeckue KoneOaHus ¥ BOJTHbI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "lkama
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHme 371EKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB SJICKTPOMArHMTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemenue 3anau Ha onpeneneHue
YaCTOTHI U JJIMHBI
3JIEKTPOMArHUTHON BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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DneKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTth cBeTa. BoiHoBbIE bubmorexa OK
P . https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocTpaHEHUE CBeTa. 3aTMEHUS bubmorexa HOK
Pactpoctp ' https://m.edsoo.nu/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemienue 3a1au Ha mpuMeHEHUE bubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aK0H bubnuorexa [JOK
MPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosmmHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcnonp30BaHue 1MOJIHOIO bubnuorexa [JOK
65
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3cS5¢c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TPaHule "BO3yX-
creksio""
VYpok-koHpepeHIus
"Mcnonb30BaHUE TTOITHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [JOK
69 [Moctpoenne n3o6pakeH B TMH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

7 I'ma3 kak onrtuyeckas cucreMa. bubmuorexa [JOK
3penHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIIEKTP.

74 Omnbitel HetoToHa. CroskeHue bubnuorexa [JOK
CIIEKTPaIbHBIX BETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHast pabota "OmbITHI 11O
Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP

75 Y BOCIIPHUSITHIO IIBETA MPEIMETOB TIPH bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTpe"
VYpok-npaktukyM "BonHOBBIE

76 CBOICTBa cBeTa: AucHepcus,
uHTepdepeHms u quppaxus'

77 OmnswiTel Pesepdopaa v mranerapHas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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I/ICHyCKaHI/Ie " IOTJIONICHUE CBECTA

bubmuoreka [JOK

7 .K . JInneii
? ATOMOM. RBAHTBL. JIHHCHHATLIC https://m.edsoo.ru/ffOc144c
CIIEKTPBI
20 Ypok-npaktukym "HaOmronenue bubnnoreka HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmnorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas moaens https://m.edsoo.ru/ffOc18ac
23 PaagnoaktuBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PanuoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon momypacmnana
Ypok-koHpepeHus
86 "lfa I/IoaKngli{H? U3JIyYEHUS B bubmmnorera [TOK
A yi " https://m.edsoo.ru/ff0c2126
pUPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 cox paHeHESI 3apsIA0BOTO U bubmmorera [TOK
p P https://m.edsoo.ru/ffOc1c58
MacCOBOI'0 YHCET
28 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmoreka [JOK
CBs13b MacChI U SHEPTHH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakiuu cunTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sneprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c1e88

pPaauOaKTUBHBIX U3NTyYEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DJIEeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie sBicHu"
KoHTpoibHas pabora 1o Teme
3 "DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanTtoBrie saBicHu"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorera [TOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten
IToBTOpenue, o6o6meHue. Pemenne
95 acqulj{HX M Ka4CCTBEHHBIX 3a7a4 bubmorera [JOK
P " " https://m.edsoo.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCHI
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
o teme "KII/ TemnoBeIx https://m.edsoo.ru/ff0c2a22
nBurareiei”
[ToBTOpenue, o600meHNe. Permenne
97 ACUYCTHBIX M Ka4eCTBEHHBIX 3a/1a4 bubmorexa [TOK
P ! ’ https://m.edsoo.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaGopaTopHbie pabOTHI 1O KypCy

"CBeTOBEIE SBJIEHUA"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXAHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 buGnnorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHNe. PaboTa ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHne. Pabora ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME



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

YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duszuka: 7-# kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanos A.H., AkunonepHoe ooduiectBo «M3narensctBo «lIpocBemenne»

» dusuka: 8-i kacc: 0a30BbIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanoB A. U., AkitnonepHoe o61iectBo «3narenbctBo «IIpocBemeHuey
» ®uzuka: 9-i knacc: 6a30BbIN ypoBEeHb: yueOHUK, 9 knacce/ [lepoimkun U.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKIIMOHEpHOE OOIIIECTBO

«3narensctBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. Coopuuk 3agauy mo ¢usuke: 7-9-¢ wimaccwl : ydeOHoe mocobue / B.U.
Jlykamuk, E.B. WMBanoBa., AkunuoHepHoe oo6miectBo "M3gaTenbcTBO
"IIpocsemienue"

2. Meroauueckoe mnocobue 7 ki. / H.B. ®unonosuu. OO0 "Jlpoda"
3. Tectsl k yueoHuKy A.B.Ileprimkuna 8 ki. / H.M.Cnennera. OO0 "JIpoda"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

https://www.yaklass.ru/ - [TudppoBoii 06pa3zoBaTebHbIN pecypc
https://resh.edu.ru/ - Poccuiickas DiekTpoHHas 1IKOJIA
https://fg.resh.edu.ru/ - aneKkTpoHHBIN OaHK 3a7aHUNi PYHKIIMOHATILHON

TPaMOTHOCTH



JIneT KOHTpOJIA

Jlara

eas npoBepku

3amMeuyanus

Cpok ucnoJiHeHust

IHHoanuce

202

CootBercTBHE [Tomoxxenuro 0
pabodyeit mporpaMMe IO YYESOHBIM
npeameram, kypcam B JIIT MAOY
«COoLI Ne3y, TpeOOBaHUSAM
cootBeTcTByOmMX OI'OC, OOII

202__

YcrpaneHue 3amedaHui







