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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 0O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeI0BaTeIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil MpOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIsIeT Haubolee SCHBbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

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

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (DU3HMKHU, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

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



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckue BennuMHBL 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MHOMOIIM >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 CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aToOMbl W MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHUSL.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACIIMPEHHUS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM IapuKa To
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJIKOCTSIMU MU TazaMu. 3akoH [lackans. [lneBmaTtuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000soukn 3emun. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHenue npaBusia paBHOBECHS pbluara kK 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON SHEPIUH.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEIECTBA. Te€MI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHIIEHHS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEMJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPATYpHI.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenue wu3MeHEHUs] BHYTpPEHHEH OHEpPruM Tejla B pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHTUHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3JIEKTpUYECKuX 3apsanoB. BzauMmopaenicTBhe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKY TOCTOSIHHOTO TOKa. JIeMCTBUSL 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuactka nenu. [locnenoBarenbHOe U MapalyIeIbHOE COEIUHEHHUE MPOBOAHUKOB.

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

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarautHoe
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSHHOTO TOKa. Mcrmonp30BaHWE  3JIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOEe TMpsiMONMHEHHOe aBmkeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMT CyNIepO3UIUN CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa PU3UKU.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

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

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

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHUHU 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

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

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

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

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCMMOCTH IEpUO/a KOIeOaHUI MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

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

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble  BOJHBL.  CBoOMcCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nua3e. OnTHueckas cucteMa (hoToarnmapara, MUKPOCKOTA
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsamonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKpOCKOIIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK M300pAKEHUS PEAMETA B TIIOCKOM 3€pKaJle.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAJIOBOIO U MAacCOBOTO YHUCEN.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITy4YECHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OMbITA JAESITEIIBHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOILI U TEXHUKHU, OBJAJACHUE YMEHUSMH OOBICHATH (PU3HMUECKUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHMM pacro3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOOJe€€ Ba)KHBIX JTOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOILIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 XK€ NpaBa y Apyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPEJIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

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

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEN B 00JIacTU
busuKy;

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

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHMS Ha OKpPYXalOIIyK Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISBIATHL M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3HUYECKUM SIBIICHUSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHoM pu3ndeckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOJbl, UHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY MPEACTABICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKON MPOOIEMBL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yibTara 1o
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelIeHUs (U3UIECKON 3a1auul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
Gbu3MYecCKOoro HMCCICAOBAHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTH €051 Ha MECTO JAPYTOro YEJIOBEKa B XO€ CTIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHSA:  (U3MUECKME M XUMHUYECKHE  SIBJICHMS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpHUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBIDKECHUE, HHEpLUS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONUCAHUIO UX XApAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B IPUPOAE U TEXHUKE, BIIMSIHHE
aTMOoc(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKHUE SIBJICHUS, UCHOIb3Ys
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BITATKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEJIMYMH, HAXOAUTH (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHs CHJI (BAOJb OJHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAMUTH Pacu€Thl, HAXOAUTH CIIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y), pa3INdaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alIUChIBATh X0/
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHCHUMOCTH (M3MUYECKUX BEJIUYUH B BUJC



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIOIIAs CHJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUiIa TEXHUKK OE30MaCHOCTH TpU paboTe C 1abopaTOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIMIBI  JIEHCTBUS H3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 3I0POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAITMIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHUM, ITPU STOM TPAaMOTHO HMCIOJIb30BaTh M3yYCHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IIJIJaHA JCUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSI YMEHUI:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JIBUTaTellb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE PACIIMPEHUE U CXKATHE, TEeIUlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TEN, B3aUMOJEHCTBUE 3apsA0B, JEHUCTBUS 3IEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs], CHETa, 3JIEKTPUIECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (PU3NUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHAas TeIjoTa MapooOpa3oBaHusi, yJelbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIIHOCTH SIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa [ yyacTKa LEeMNu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL ONBITHl 1O HAOMIOJACHUIO (U3UYECKUX SIBICHUNA WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIE Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPhl, OTHOCUTEIBLHOM BJIa)KHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYro C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
UCCIICAOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO  COCIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUUA U HEOOXOIHUMBbIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LIEemel C
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUN B TOBCEIHEBHOMN



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAECPKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCIIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

OpU BBIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOJECHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMs, aedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHbHIE BOJIHBI, ITKaja
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIH
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3Ys
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KoyieOaHul, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTMMH BEIMYMHAMU,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3UIMM CHJI, MPUHIUI OTHOCHUTENIbHOCTH [ 'anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($u3NYECKUX METO/OB, MCIIONb3Yysl OMHCAHME HCCIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POpMyITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH MHCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBeTa OT yrja MaJeHUs W yIia MPEeJoOMJICHHUs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYUH (CpEeaHAS
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasiTHUKOB, ONTHYECKAas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MOTPEIIHOCTHA U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHask MOJAEb aTOMa, HyKJIOHHAsI MOJIEJTb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB MPU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKNX 3HAHWW B TOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3arpoc, HaXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHbIE MAaTEPUaJIbl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COAEp KaHUs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPYKaI0LIEro MUpa
bubnunoreka LIOK
11 Pusnica - Hayka o npupoze 2 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHEIC COCTORHIA Beectna https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bubnunoreka LIOK
3.1 Mexanrieckoe ABHOKeHHE 3 https://m.edso00.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE 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/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE 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
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckue BeINYUHBI U UX
U3MepeHue

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

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aloT IIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3nYecKux
ABJICHUM C IIOMOLIBIO MOJEIIEH

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

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTh IOJIETA
mapuka, mymeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
OoJibIIe BhICOTA MycKa"

Crpoenue BemectBa. OMbITHI,

7 JOKa3bIBAIOIHUE JUCKPETHOE bubnmorexa LHOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHUE YacCTHI] BELIECTBA bubmmorexa [IOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOIIOAEHUIO TEINIOBOIO
pacuIupeHus Ta3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubnmorexa IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
but6mmoreka [IOK
13 Ckopocthb. EAUHHUIIEI CKOPOCTH
p a 1t p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH OBUKEHUS bubmmorexa TIOK
T P https://m.edsoo.ru/ff0a0ae4
HWuepnus. 3akoH HHEPLIUU.
P . P bubnuotexa [JOK
15 B3aumoneiicTBue Ten Kak npu4rHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUSA TCJI

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

bubnunorexa LIOK

16
1 00beEMa Tea IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas paboTa
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TEIA»
18 Pemenwne 3agau o teme "llnoTHOCTH bubmuorexa [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyroctd. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmarivn) Npy>KUHBI OT
MPUIIOKEHHOM CHUITBD»
21 SBnaenne tarorennsa. Cuia TIKECTH
CBs13b M@Ky CUJION TSKECTH U
22 Maccol Tena. Bec tena. Pemenne bubnmorexa [IOK
e ) | https://m.edsoo.ru/ff0al778
3amad 1mo TeMe "Cuia TsHKecTd
Cunia TSDKeCTH Ha IPYTHX TUTaHeTaxX.
23 dusnueckue xapakKTepPUCTUKU bubnmorexa IOK
p p https://m.edsoo.ru/ff0a1502
[LUIAHET
but6mmorekxa [IOK
24 W3mepenne cui. JlunaMomeT
p A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnoxxeHnre ABYX CHJI, HAIIPaBJIEHHBIX
N X N P but6mmoreka [IOK
26 10 OJTHOM MPSIMOIA.

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
"PaBHoelicTBYyIOIIAsA CHT"

28

29

30

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

JlaGopaTtopHnas pabora «M3yueHue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBIICHUS U
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEMN

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0alb9c

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

31

Pemenne 3amag mo Temam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cuny», «CHUibeDy,
«PaBHOIEUCTBYIOIIAs CUIDY

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

32

KonTposabHas pabora o Temam:
«MexaHndecKoe IBIKEHIE,
«Macca, IIoTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuie»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIUUYCHUA OaBJICHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

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

Ilepenaua naBneHust TBEPABIMU
TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
3akoH Ilackains

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

bubnunoreka 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,

36 . o bubnuorexa [IOK
BRISBANHOC JCHCTBHEM CIIIbL https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3anau o teme «JlaBienue bubmuorexa [IOK
B )KMIKOCTH U rase. 3akoH [lackams https://m.edsoo.ru/ff0a2826
38 Coob bu6nmmorexa [IOK
CODUATOHEC COCY BT https://m.edsoo.ru/ff0a2970
39 r . . bubnuoreka [{OK
FAPABIIICCKIH pee https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKHJKOCTHEIM HAcOC
AtMmocdepa 3eminu. [Ipuannbl
CyIIIECTBOBaHUS BO3 HOM
a1 ?ﬂ 3 3 AV bubnuoreka [{OK
ODOTIOTICH SEMITH. SABHCHMOCTE https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBHICOTHI
HaJ[ ypOBHEM MOPS
42 Bec Boznmyxa. AtmocdepHoe bubnnorexa [JOK
JIaBJIeHHE https://m.edsoo.ru/ff0a2b5a
43 Hsmepenue armocdepHoro bubmuoreka [JOK
nasiienus. OnsitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 BHCHMOCTE aTMOCepHor OBHEM bubmuoreka [IOK
FIBJICHHA OT BHCOTEI Haz yp https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomertp-anepouns. AtmochepHoe bubmuorexa [IOK
45
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "

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 KUJIKOCTHU U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

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

48

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

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

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 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 uiu
KOHCTPYHUPOBAHUE JIOJKHA U
omnpezaeneHue eé
rpy30M0aBEMHOCTH"

52

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

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

53

KonTponbhas pabota no teme
«/laBiieHue TBEPIBIX T, KHUIKOCTEH
1 Ta3oB»/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

bubnunoreka LIOK

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

bu6nmoreka [IOK

55 MomuocTs. EMHAIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér

56 MOIITHOCTH, Pa3BHUBAEMOM MpH 1
noabéMe 1o Jjectuune"

57 [IpocTsie MexaHu3mel. Peryar.

PaBHOBecue cuit Ha peruare
Pervaru B TexHuKe, OBITY U TIPUPOJIE.

58 JlaGopaTtopHnast pabora 05 bubmmoreka [JOK
«HMccnenoBanne yCcioBHM https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIUara
Pemenne 3a1a4 1mo TemMe «Y CIIOBUSA bu6nmorexa LIOK

59
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro neicTpus

60 mexaHu3Ma. JlaboparopHas pabota 05
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

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

62 Kunernyeckas 1 moTeHIIaIbHas bubnmorexa LOK

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

63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmnorexa [JOK
SHEPIUuu https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEpUMEHT 110 TEME 1

"JKCepUMEHTAJILHOE OIPE/IETICHHUE



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

N3MEHECHHS KWHETHYECKON 1
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAaHMH TeJa 110 HaKJIOHHOH
IUIOCKOCTH "

65

KonTtponbHast pabora o Teme
«PaboTa 1 MOIIIHOCTb.
Dueprus»/Beepoccuiickast
poBepoyHas paboTa mpu
MPOBEJICHNH Ha OYMaKHOM HOCHUTEIIE

66

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4ee6

67

68

PesepBusliit ypok. Pabora ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX Tell,
SKUIKOCTEHN U ra3oB"

PesepBHslit ypok. Pabora ¢ Tekctamu
no teme "Pabora. MouHoCTb.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe



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

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKCHUS
1 MOJICKYJIIPHO-KHHETUYECKOW TEOPHUH 1 bubmorexa HOK
YP P https://m.edsoo.ru/ff0a5256
Y VX OTIBITHBIC TIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bu6nmoreka LIOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHHM BEIeCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
) Kpucrannuueckue u amopHble Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TeryioBoe paciiupeHue U cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TEeMIIEpaTyphl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bu6nuorexa [IOK

U3MECHEHUS BHYTPEHHEW dDHEPruu

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

bubnunoreka LIOK

10 Buast Tenonepesaty https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IIpakTnueckoe

1 HCIIOJIb30BAHHUE TEIJIOBBIX CBOMCTB bubnuorexa [IOK
BEILIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoaudecTBo TemnoTel. Y acnbHAas bubnunoreka LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OalaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

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

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

Pacuer konudecTBa TETUIOTHI,

15 HEO0OXOIUMOTO JJIsl HATPEeBaHUS Tela
Y BBIJISISIEMOTO UM TIPH OXJIQXKICHUN
JlaGopaTopHas pabora

16 "OHpEI[eJ'IIZHI/Ie I})/,ueJILHoﬁ bubnmorexa IOK

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

17 DHeprus TorMBa. Y IeabHast but6mmoreka [IOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE

bubnunorexa LIOK
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas

TCIIJIOTA IJIaBJICHUSA

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

19

JlaboparopHas pabota
"OnpeneneHue yeabHON TemI0ThI
IUIaBJICHUA JIbaa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpazoBanue u KOHIEHCALIMSL.
Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs M KOHJEHCAIIHH.
3aBUCHUMOCTH TEMIIEpPATypPhl KUTICHUS
0T aTMOC(EepHOTO JTaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIAXXHOCTHU
BO3;IyXa"

Pemienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [{OK
https://m.edsoo.ru/ff0a786¢

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuHna.
JIBurarens BHYTPEHHETO CrOpaHUs

25

26

27

KII/I TerutoBoro aBuraTessi.
TertoBble IBUTATENIN U 3aLIATA
OKpYKarolle cpebl

3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTUU B TEIIOBBIX MpOIEccax

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "TennoBbIe SIBICHUS.
W3meHeHune arperaTHbIX COCTOSIHUI
BeriecTna"”

bubnmorexa LIOK
https://m.edsoo.ru/ff0a7c7c

but6mmoreka [IOK
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

KontponbHast pabora o Teme

bubnunorexa LIOK

28 "TenioBbI€ SBICHUSI. IiIBMCHeHI/Ie ) https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa

29 OnekTpusanus Tei. JIBa pona
IIEKTPUYECKUX 3apsI0B
VYpoxk-uccienopanue "DnekTpusanus

30 TeJ UHIYKIHEeH U pu
COMPUKOCHOBEHUU"

31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.

39 HanpsokeHHOCTD 37€KTpUUECKOro Bbu6motreka [JOK
nosist. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekrpudeckux 3apsaoB.

33 OnemenTapHbii 3apsia. CTpoeHne
aToMa

34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3anau Ha npuMEHEHUE bubmuoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBHS €T0

36 cymectBoBanus. Mcrounnkn Bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JleficTBHS 2TIEKTPUUECKOT0 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

VYpoxk-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmnoreka HOK
JKUJKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

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

41 "Uzmepenue u eI; Jmp OBaEI/Ie CHJTBI 0.5 bubmmorexa [JOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 BoasT™merp. JTaboparopras pabota 05 bubmmoreka [JOK
"N3mepenue u peryampoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CormnpoTHuBiIeHHE TPOBOTHUKA. bubnnorexa [JOK
VY ienpHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO

44 CONPOTHUBJICHHS TPOBOJHUKA OT €0 1 bubmmorexa [IOK

P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPETHOTO
cedyeHus u marepuaia”
3aBUCHMOCTh CHIIBI TOKA OT
45 HanpsokeHus. 3akoH Oma i bubmmorexa [JOK
P ’ s https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
JlaboparopHas paboTa
| abOpaTOpHai b BuGmorexa [[OK
46 HccaenoBanue 3aBUCUMOCTH CHIIBI 1

TOKa, HIYIIETro 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”

IlocnenoBarenbHOE U napaujiCJIibHOC

47
COCTMHEHUS IPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
48 MpaBUJIA CIIOKEHUS HANIPSKEHUI bubnmnoreka HOK
MIpY MOCTE0BATEIIBHOM COCIMHEHUN https://m.edsoo.ru/ff0aaa58
JIBYX pPE3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IpaBuJja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpuMeHEeHHE
50 3akoHa OMa JJ1d pa3IuyHOro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOTHUKOB
Pa6ota u MomHOCTh
o1 AIEKTPUUECKOTO TOKA. 3aKOH bubmorexa LOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "On E eJIEHHe pa60T1>1 Y MOIITHOCTH bubmorexa HOK
ped P " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNeKTpUYeCKHe e u
53 HOTPEOUTEH FITEKTPUUECKON bubmuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubmuorexa [IOK
o4 10 TeMe "DJIEKTPUUECKHE 3aps/bl.

3apspKeHHbIE Tea 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
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

B3aumoiericTBus. [locTossHHBIN
3NIEKTPUYECKUM TOK"

KonTtponbHas pabora o Teme
"DnexTpuuecKkue 3apsabl.
3apspKeHHbIE Tela U UX
B3aumojiericTBus. [locTossHHBIN

bubnunoreka LIOK

55 . "
aJIeKTpUYecKuid TOK'"/Bcepoccutickas https://m.edsoo.ru/ff0abea8
poBepoYHas paboTa npu
MIPOBE/ICHUH C MCIIOJIb30BAaHHEM
KOMITbIOTEpa
56 ITocTostHHBIE MATHUTEL, KX
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MaroHuTHoe I10j1e
bu6nmorexa LIOK
58 3eMiIM U ero 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUUECKOr0 TOKa MarauTHoe bubnmorexa [IOK
P https://m.edsoo.ru/ff0ac1d?2
M0JI€ KaTyIIKH C TOKOM
[IpumeHeHue P1EeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3y4yeHue neicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJICKTPOJIBUTATENICH B TEXHUYCCKUX

YCTPOMCTBAX U Ha 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
https://m.edsoo.ru/ff0ac86c

"KoHCTpynpoBaHUE U U3yUEHHE
paboTHI dNIeKTpoABUTATENIS "

62

63

64

65

66

Onbitel @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKLIHUH.
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS DIIEKTPUIECKOI SHEPTUH.
DJIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPTUu

[ToaroroBka K KOHTPOJILHOU paboTe
1o TemMe "DIEeKTPUYECKHUE U
MarHUTHBIC SIBJICHUS"

Konrponbnas pabora no reme
"DJIeKTpUUECKNE U MATHUTHBIE
ssneHus""/Beepoccuiickas
npoBepouHas paboTa npu
IIPOBEJCHUH Ha OYMaKHOM HOCHUTEJIE

PesepBHelit ypok. Pabora ¢ Tekctamu
o teme "TensoBbie sABICHUS"

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

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acc5e

67

Pesepsubrit ypok. PabGora ¢ Tekctamu
o TeMe "IlocTossHHBIN
AIIEKTPUYECKUI TOK"

but6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

Peseprubriit ypok. PabGora ¢ Tekctamu
o teMe "MarauTHble ABiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fl[:;t?eﬂnﬂ :)Ig;)l)a[:())l:;feﬂbﬂble
padoThI padoTshI pecypen

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKECHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 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. JInHeliHas U yrioBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Saxon Iyka osmetssoniitsec
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cua penns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amau mo teMe "3aKOHEBI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ffOafb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO buGnnorexa LIOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"

Pemenue 3amau nmo teme "Cuna

24 TSKECTH U 3aKOH BCEMUPHOIO bubmmorexa LIOK
ToTeHs" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TENA C bubmorexa [TOK
NG https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuanbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cunsl. LlenTp Tsxectn

28 Pemenue 3agau 1o reme "MoOMEHT bu6mmorexa [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmorexa LOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. buGnnorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBHE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bubnuorexa [JOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsoclfru o~
PaboTa cutbl TSKECTH, CHITBI bu6mmorexa [IOK

35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

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

37 CBs13b SHEpruM U paboThI.

[ToreHmanpHas SHEPrust

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHA COXpPAaHCHUA DOHCPTUN»

https://m.edsoo.ru/ff0b12fe



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 JABHKCHHUE U €T'O
XapaKTEPUCTHUKHU

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

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK'I/ICCHCHOBaHI/IC «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MMPY>XUHBI 1 MACCBI I'Ppy3a»

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

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

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

47

48

JlaGopaTopHnas pabota
«OmpeneneHue 4acToThl U Mepuoja
KoJIeOaHUH MPY>KUHHOTO MAasITHHKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckue BosHbl. CBOMCTBa
MeXaHU4ecKuX BoJH. [IpojoabHbIe U
HOTIEPEYHBIE BOJIHBI

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

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 "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

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

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

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoieOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

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

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB QJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 ACIPOCTpaHEHUE CBETA. 3aTMECHHUS bubmmorexa [JOK
pactpoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3a1ay Ha MpUMEHEHME bubmmorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue 1MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
creksio""
VYpok-koHpepeHus
"Hcnonb30BaHUE TTOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHueckas cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [HOK
69 [TocTpoenne n300paXkeHNH B THH3AX 1

https://m.edsoo.ru/ff0b444a



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
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

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

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
I'ma3 kak onruyeckas cucreMa. bubmuorexa [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

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

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

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

76 CBOICTBa CBeTA: JUCIIEPCHS,
uHTepdepeHms u quppaxus"

77 OmnseiThl Pesepdopaa u mranerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " IIOrJIOMCHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBantel. JInneiuarnie https://m.edsoo.ru/ffoc14dc
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTMBHOCTE U €€ BHUIBI bubmorexa [IOK
a A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koHpepeHIus
86 "lfa I/IoaK”ngliIbI: U3JIyYEHUS B bubmmorexa [TOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmorexa [TOK
P DAL https://m.edsoo.ru/ffOc1c58
MacCOBOI'0 YHCET
88 DHeprus CBSI31 aTOMHBIX SITIED. bubnmoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
o1 VYpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

paauOaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie sBicHu"
KoHTpoinbHas pabora 1o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBrie sBicHus"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpenue, o6o6meHue. Pemenne
95 aC‘leTI;)-IBIX 1 Ka4eCTBEHHBIX 3a]1a4 bubmorexa HOK
P \ . https://m.edso0.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o600eHNe. Permenne
97 ACYETHBIX U KaYCCTBEHHBIX 3a7a4 bubmorera [JOK
P | " https://m.edsoo.ru/ff0c2b30
no teMe "KIIJ] anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO 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, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 buGnnorexa LIOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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