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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), IpeajaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @Dexpepauuu, peanu3yroLUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).

Henu u 3axa4n u3ydeHust ydeOHoro npeamera «Pusuka»

Obwue yenu n3ydeHus ydeOHoro mnpenmera «®PusMkay MpeNCTaBICHbI B
ITpumepHoii paboueii mporpaMMe OCHOBHOT'O OOIIET0 00pa30BaHusl.

OCHOBHOH L1€TIbI000YUEHHUS I€TEH € 3a1eP’KKON IICUXUYECKOrO pa3BUTHSI Ha
JAHHOM IIpEIAMETE SBJIACTCS: IOBBIIICHUE COLUMAIBHOM ajanTaluu JeTed uepes
npUMeHeHre GU3NYECKUX 3HAHUM Ha IPAKTHKE.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak U JUiss HOpPMAaTUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYK  OOpa3oBaTElIbHYI0 IMPOrpaMMY,
JOMUHHUPYIOIIIEee 3HaUCHHE MMPHUOOPETAIOT TaKue yeiu, Kak:

" OCBOGHME 3HAaHMA O METOAaX HAyYyHOIr0 TO3HAaHUSA MPUPOABl U
(opMHUpOBaHHE HA ATOM OCHOBE NPENCTABICHUN O (PU3MUYECKONW KapTUHE
MUpa;

" OBJAJEHUE YMEHHUSIMH MPOBOAUTH HAOMIOACHUS NPUPOAHBIX SBICHMIH,
ONHUCHIBaTh U 0000IIaTh pe3yabTaThl HAOIIOIEHUM, UCIIOIB30BaTh MPOCTHIE
U3MEpUTENbHBIE MPUOOPBHl 11 W3y4YeHHUS  (UBHYECKUX  SIBICHUU;
OPEACTABIATh PE3YJIbTaTbl HAOMIONEHUM WM H3MEpPEHUH € IOMOIIbBIO
TaOMUL, TpaQUKOB U BBIIBIATH HA JTOH OCHOBE HMIMPUYECKUE
3aBUCHUMOCTH; NPHUMEHATHh I[OJyYEHHBbIE 3HAHUA JUIsI  OOBSCHEHUS
Pa3HOOOpa3HBIX MPUPOJHBIX SIBIEHUH M MPOLECCOB, MPHUHIMIIOB JEHCTBUA
BKHEUIINX TEXHUUECKUX YCTPOMCTB, AJIA PEHICHUsS] (PU3HUECKUX 3a]ay;

" pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX
COCOOHOCTEN, CaMOCTOSITEIbBHOCTH B NMPUOOPETEHWN HOBBIX 3HaHUH, MpuU
pemieHMM  (QU3MYECKUX 3a7ad M BBIIOJHEHUM OSKCIIEPUMEHTAJIbHBIX
MCCJIEIOBAaHUMN € UCIIOJIb30BaHUEM MH(OPMALIMOHHBIX TEXHOJIOTU;

" BOCHUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTH IMO3HAHMS 3aKOHOB MPUPOJIbI, B
HEOOXOAMMOCTH  Pa3yMHOI'O HCIOJB30BaHUS JOCTWKEHUH HaykKd H
TEXHOJIOTUH JUIS JaJbHEWINEro pPa3BHTHS YEJOBEYECKOTO OOIIeCTBa,
YBOKEHUS K TBOpLAM HAayKHM WU TEXHUKH; OTHOIIEHMS K (PU3MKe Kak K
AIIEMEHTY OOIIeUeI0BEYECKON KYIbTYpHI;

" UCHOJB30BAaHME MOJIYYEHHBIX 3HAHUW M YMEHHMA Ui  pEelIeHUus
MPAKTUUECKUX 3a/a4 TOBCETHEBHOW >KHU3HH, oOecreueHus 0e30MacHOCTH
CBOEH  KU3HH, PAIMOHAIBHOIO  MPHUPOAOIOIB30BAHUS U OXpaHbl
OKPYXAIOIIEH CPEIbI.

JlocTrxkeHre ITUX 1eel 00ecTieYnBaeTCs PeIICHUEM CIASAYIONIUX 3a0ay.

= 3HaKoMCTBO oOyuaromuxcs ¢ 3IIP ¢ meTogamu uccinenoBaHus OOBEKTOB U
SIBJICHUU TIPUPOJIBI;

" IpUOOpPETEHHE 3HAHUN O MEXaHWYECKHX, TEIUIOBBIX, JIEKTPOMATHUTHBIX U
KBAHTOBBIX SBJICHUSAX, (PU3MUYECKUX BEJIMYMHAX, XAPAKTEPUBYIOIIUX OTH
SBJICHUS;



* (QopmupoBaHHe yMEHUI HAOIIONATh MPUPOAHBIC SIBJICHHUS M BBIMOJHATH
OMBITHI, JIAOOpaTopHble PabOTbl M HSKCHEPUMEHTAJIbHBIE HCCIIEAOBAHUS C
UCIOJIb30BAHUEM H3MEPUTENIBHBIX NPUOOPOB, WIMPOKO IPUMEHSIEMBIX B
PAaKTUYECKON KU3HU;

" OBJAJICHUE TAaKUMM MOHATUSMHU, KaK MPUPOJHOE SIBJICHHE, SMIIUPHUUECKU
YCTAaHOBJIEHHBI (akT, mpolieMa, TUIOTe3a, TEOPETUUYECKUI BBIBOL,
pE3yNbTaT dKCIIEPUMEHTAIBHOM POBEPKH;

" [IOHMMaHHE OTIMYUI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOH WHGOpMAINH,
LEHHOCTU HAayKW MJI1 YIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX H
KYJBTYPHBIX TOTPEOHOCTEN YEIOBEKA.

[Ipeamer HampaBieH Ha (opMupoBaHHE HHTEpeca K MPUPOJHOMY H
COLIMAJIBHOMY ~ MHpY, COBEpPIICHCTBOBAHME IIO3HABATEIbHOW J1€ATEIbHOCTH
oOyuaromuxcss ¢ 3[IP 3a cueT oOBiafeHUS MBICIUTEIBHBIMUA OMEPALUSIMU
CpaBHEHUs, 0000IIEHUsI, pa3BUTUE CIIOCOOHOCTH apryMEHTHUPOBATh CBOE MHEHUE,
dbopMHpOBaHUE BO3MOKHOCTEH COBMECTHON JEATEILHOCTH.

N3yuenne ¢usuku cnocoOCTByeT pa3Buthio y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpaKeHUs, (PYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKUA aHAIM3UPOBATh UHQPOPMAIIMIO, TIPEICTABICHHYIO B
pasnmuyHbIX (popmax. 3HAYUMOCTh TIpeAMETa I Pa3BUTUS  KU3HEHHOU
KOMIIETEHIIMH OOYYaroUIMXCsl 3aKI0YaeTcsi B YCBOEHHMU OCHOBBI (PU3NYECKHX
3HaHUM, HEOOXOIUMBIX [JIsi TIOBCEJIHEBHOM JKW3HU; HABBIKOB 3J0POBOT0 U
O0e3omacHOro JJisi 4YeJlOBeKa MW OKpY)Kalllel ero cpeabl oOpasza KU3HU;
GhopMUPOBAHUM IKOJIOTUYECKON KYJIBTYPHI.

[Iporpamma oTpaxkaer cojaepxkaHue oOyudeHus mnpeametry «Duszuka» c
y4€TOM OCOOBIX OOpa3oBaTeldbHBIX MOTpeOHOCcTel oOyuaronmuxcs ¢ 3IIP.
OBnazeHne MNaHHBIM Yy4E€OHBIM MPEIMETOM TPEJCTABISAECT OMPEACICHHYIO
TPYAHOCTh s oOyuatrommxcs ¢ 3[IP. DTo cBsA3aHO ¢ 0OCOOCHHOCTSIMHU
MBICJIUTEIILHOMN JESITEIbHOCTH, TEPUOANIECKUMHU KOJICOAHUSIMU BHUMAHMSI, MAJIbIM
00BEMOM TaMATH, HEIOCTATOYHOCTBHIO OOIIEro 3amaca 3HAaHWUW, MOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHA.

JIiist mpeofosieHust TPYAHOCTEN B M3YYEHUU yuyeOHOTo mpenMera « Du3nKa
HeoOxoaMMa ajantanus o0beMa U XapakTepa yd4eOHOro Marepuaia K
MO3HABATEJIbHBIM BO3MOXKHOCTSAM JaHHOW KaTeropuu OOy4YaroluXcs, Y4eT HX
OCOOCHHOCTEM pa3BUTHUS: MCIOJIb30BAHUE AJTOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro Marepuania.

JlaHHasi TporpaMMa KOHKPETU3UPYET COJEp)KaHHE NPEJAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSMU OOpA30BATEIBLHOIO CTAHIAPTA, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh M3YUCHHS Pa3liesioB (PU3UKK C YYETOM MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€M, JIOTUKM Y4e€OHOTO TpOIecca, BO3PACTHBIX U
NICUXOJIOTHYECKUX 0coOeHHOcTel oOydwarommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o01iero o0pa3oBaHus, OMpeaeIseT MUHUMAIBHBIM HA0OP OMBITOB, IEMOHCTPAITHH,



MPOBOJIMMBIX YYUTEIEM B Kiacce, JIa0OpaTOpHBIX pPabOT, BBIMTOIHIEMBIX
00yJaromMMHCH.

Mertoanyeckoil OCHOBOW H3y4eHMS! Kypca «DPu3HnKa» Ha YPOBHE OCHOBHOTO
oOmero  oOpa3oBaHUsi  SBJISETCS ~ CUCTEMHO-JEATEIbHOCTHBIM  TOJXO],
00eCIeynBaOIINA TOCTHKEHHE JTUYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3yJIbTATOB  IOCPEACTBOM  OpraHu3aluyd  aKTUBHOMU
MO3HABATENILHON JEATEIbHOCTH OOYYAIONIMXCS, YTO OY€Hb BAXKHO MPHU OO0YYECHUU
nereit ¢ 3[1P, st KOTOPBIX XapaKTepHO CHUKEHHE MO3HABATEIbHON aKTUBHOCTH.

Ha wm3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEroO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HeJel0), B 8

KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeIo).

[Ipensiaraemelii B mporpaMMe no (pU3HKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BIOOp MPOBEICHUS
71a00paTOPHBIX pPabOT U OMNBITOB C Y4ETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEN
OoOy4Jarommxcs, CHUCKa AKCIEPUMEHTAIbHBIX 3alaHU, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 110 (PU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUSI >KUJKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTthie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUMAJIbHAS DHEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIIBHON TTIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

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.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MIMPUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMOAENCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COpOTUBIICHUHN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BhIHYKIEHHBIX KOJIEOaHUH U Pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  DJEeKTpOMarHuTHele  BoOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpUCTHK U300PAKECHUS MPEMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOTO YHUCEIN.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 0000IICHWS  TPEIMETHOTO  COACp)KaHWS W OMNbITa  JEATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECreunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHITH (PU3HUECKHE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE IIOJIYUCHHBIX 3HAHMM pacro3HaBaTh M HAyYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTIIKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIMOJHEHUU HCCICAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Yy4eOHbIC  JICHCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€AYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi 1 MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OaroxeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTWKEHHUIO: paclpeAeisiaTh poyH, OOCYKIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaja B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCA B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEIICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOIOIEeHUE, SKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJIaMH, >KUIKOCTSIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrmo3HaBaThb NPOSBJICHUE HM3YyUYEHHBIX (U3MUYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluark B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPTus), MpHU OMHMCAHWUU IPaBUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OO0BsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBaIONINE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAlM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO pPEIIUTh TpPH TOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MAcCChl Tela,
o0BéMa, CHUIBI M TEMIEpaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpPYrol ¢ HCMOJb30BAHUEM NPSMBIX HU3MEPEHUI (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT Y/UIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUKM  Y4EOHOTO WCCJIENOBaHMs, COOWMpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MIPOBOJIUTH KOCBEHHBIE HW3MEpPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIIeAys TNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOJAIIUITHAKN, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAHK (HU3UIECKOTO COIEPKaHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALUECH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHECHUE OKPYKAFOLIHX.

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

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4EHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XApaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAas TeIIOEMKOCTh BEIIeCTBA, YyAeidbHas TEIjioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTPOEHMSI BEIIECTBA, NPUHLMUII CYNEpPHO3ULUHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3znyeCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HeoOXOoquMble i €€ pelleHHs, MPOBOAMTH pacu€Thl W CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHUTOB, JAEWUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOrPEUIHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBHUCHUMOCTH B BUAE TaOmul U rpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBATh W3MEPEHHs, cOOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HX ONHCAHHUA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTENH, JICKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JABHUTaTeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOI0 MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUU YUYEOHBIX 3a/IaHUN HAYIHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBbI TOHATUHHBIA anmapar Kypca (PU3HKH,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJjeOaTelnbHOE IBHKEHHUE (3aTyXarouiue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XalleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OUOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHHH, YCKOPEHHE, MEepEeMEIleHUE, MyTbh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IOpU SIIEPHBIX peaklusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBSCHEHHME U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HMOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE paclpOCTPAaHEHHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHWsl MpeaMeTa B cOoOMparomie
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp CrHOcO0a HW3MEpPEHUS
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYEeCKUX BEIUYMH B BHUAC TAOJWIl M TPAPUKOB, NEJIaTh BBIBOILI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

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

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEIO0, TOUYCYHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTh  TNpUMEpPhl  (HAXOOWTh  HWHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTHYECKOTO MTOBEJCHUS B OKPYKAOIICH Cperie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPHU BBHIMIOJHEHUN YUEOHBIX 3aJaHU Hay4HO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKA U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue Bunanl gesiTeJIbHOCTH €
Ne (undposbie) .
pa3jie/ioB H TeM Konrpoabnbie IIpakTHyeckue y4yeTroM pabdouei
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMbl padoThI padoThI NPOrpaMMbl BOCITUTAHUS
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
VYueOHbIi JUAJIOT,
HaIlpaBJICHHBIN HA
OCO3HaHUE EHHOCTH
(bu3nueckoil HayKu Kak
11 ®dusuka - HayKa o 5 bu6nuoreka [IOK MOILIHOTO HHCT erTa
' IpUpoIe https://m.edso0.ru/7f416194 byM
MO3HAHUSI MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUM,
BAKHEMIIEH COCTABIIAIOIIECH
KYJIbTYpHI;
Habmonenue, skciepuMeHT,
HaIpaBJCHHBIC HA PA3BUTHE
Hay4YHOU
duznueckue bubmmoteka [IOK
1.2 2 1 JIF0003HATEIIEHOCTH,
BEJIMYUHBI https://m.edso00.ru/7f416194
WHTEpeca K
HCCIIEI0BATEIbCKOM
JeATEIbHOCTH;
becena, sxcriepuMeHT,
. paboTta ¢ UCTOYHUKAMH
EcTecTBeHHOHay4HBIN bu6muoreka [JOK
1.3 2 2 nHpopmanuu,

MCTOJ ITO3HAHUA

https://m.edsoo0.ru/7f416194

HaIlpaBJE€HHbIE HA OCO3HAHUE
EHHOCTH (PUBUYECKOM



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

Hroro no pazneny

Pa3zgea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUH BellleCTBA

6

HAyKH KaK MOIIHOT'O
WHCTPYMEHTA IMO3HAHUS
MHpPa, OCHOBHI pa3BUTHUS
TEXHOJIOTHH, BayKHEHIIICH
COCTABJISIFONIEH KYIbTYPHI;

2.1 CtpoeHue BelecTa

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

Becena, pabora B mapax,
HaIpaBJCHHBIC HA
CTpEeMJICHHE aHATU3UPOBATh
Y BBISIBIISITH B3aUMOCBSI3H
HPUPOJIBI

JIBMOKEHUE U
2.2 B3aHUMOJIEHCTBHE
YACTHUI] BEIECTBA

53 ArperaTHble
' COCTOSIHHUS BEILECTBA

bubnuoreka [IOK
https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

DKCHIEpUMEHT, pellIeHNE
MPaKTUYECKHX 3a]1a4,
HaIpaBJICHHBIC Ha PAa3BUTHE
Hay4HOU
T10003HATEIILHOCTH,
WHTEpeca K
HACCIEN0BAaTEILCKON
JIeSITCIIbHOCTH;

PaGora ¢ TekcTamu, penieHue
yueOHBIX 3ajad4,
HaIpaBJICHHBIX HA
OpHUEHTAIIMS Ha TPUMCHECHUE
(bU3UYECKUX 3HAHUN JTST
pereHus 3aa4y B 00JacTu
OKpYKarolleu cpebl

Hroro no pazaeny



https://m.edsoo.ru/7f416194
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Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe
3.1 3
IBIDKEHUE

WNuepnus, macca,
3.2 pH

IJIOTHOCTD

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Pa6ora B mapax,
BUPTYAIbHBIN IKCIICPUMEHT,
paborta ¢ uaopmanue,
HaIPaBJICHHBIC HA OCO3HAHUE
EHHOCTH (PU3UYECKOU
HAyKH KaK MOIIHOTO
MHCTPYMEHTA MMO3HAHUS
MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BaKHEHIIICH
COCTABJISIIOLIEHN KYJIbTYpHI;

DKCIEPUMEHT,
HCCIIeIOBaHMs, paboTa B
rpynmnax, HalpaBlieHHbIC Ha
pa3BUTHE HAYYHOU
J10003HATEILHOCTH,
WHTEpeca K
HACCIIEN0BAaTEILCKON
JIEATEIbHOCTH;
TUTAHUPOBAHKE CBOETO
pa3BUTHUS B IPHUOOPETEHUU
HOBBIX (PM3NYECKUX 3HAHUU;

3.3 Cuna. Bunp! cun 14

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pa6ora B rpynnax, pabota c
UCTOYHUKAMU HH(POPMAITHH,
pelieHrne yueOHbIX 3a1a4 C
MPAKTHYECKUM
coJiep>KaHueM, SKCIIEPUMEHT,
HaIpaBlIEHHBIC HA OCO3HAHUE
LIEHHOCTH (hU3UIECKOM



https://m.edsoo.ru/7f416194
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HayKH KaK MOIIHOTO
MHCTPYMEHTA MO3HAHUS
MHUpA, MTOBBILICHUE YPOBHSI
CBOEH KOMIIETEHTHOCTH
yepes MPAKTUYECKYIO
JIEATEIIbHOCTD; Pa3BUTHE
MHTEpeca K
HCCIICIOBATEIHCKOM
JIeITEIILHOCTH,

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

[Hasnenue. Ilepenaua
JIaBJICHUS TBEPABIMU

4.1 3
TeNaMH, JKUIKOCTIMH
U razaMu

4.2 JlaBaeHHe KUJIKOCTH 5

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Bbecena, pabota ¢ Tekcramu,
pelieHue 3a1a4 ¢
MPAKTUYECKUM
COZEp)KAaHUEM,
HaIpaBJICHHBIX HA OCO3HAHUE
[EHHOCTH (U3HUECKOM
HayKH KaK MOIIHOTO
WHCTPYMEHTA MO3HAHUSA
MHpa, OCHOBBI Pa3BUTHUS
TEXHOJIOTUH, BaKHEUIIIEH
COCTABJISIFOLIEN KYJIbTYpHI;

Pabora B mapax, pemieHue
yueOHBIX 3a7a4,
HaOJIr0/ICHUE, HATIPABJICHHBIX
Ha MOTPeOHOCTH B
(hopMupOBaHUU HOBBIX
3HaHUH, aKTUBHOE y4aCTHE B



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

pEIICHUN TPAKTHYECKUX
3a/1a4, TpeOyrOIuX
(U3HYECKUX 3HAHUI

AtmochepHoe
JIaBJICHUE

4.3

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Y4eOHslit muanor, padbota ¢
UCTOYHUKAaMU MH(OpMAIHH,
peleHue 3aaad ¢
HPaKTHYECKUM
COZIepKaHHEM,
HarpaBJICHHbIC HA
IPOSIBIICHUE UHTEpeca K
HWCTOPUU U COBPEMEHHOMY
COCTOSIHUIO (PU3NIECKOM
HAyKH, pa3sBUTHE
II03HABATEIBHOTO HHTEpeca

JleficTBUE KUJAKOCTH U
4.4 ra3a Ha Iorpy>k€HHOE 7
B HUX TEJIO

Hroro no pazneny 21

bubmmoteka [IOK
https://m.edsoo.ru/7f416194

Habmronenue, skcriepuMeHT,
pabora B napax,
HalpaBJieHHbIE HA
HOTPEOHOCTH BO
B3aUMOJICVCTBUU IIPU
BBITNIOJTHEHUH UCCIIEI0OBaHUM,
MHTEpECa K
UCCIIEN0BATENIbCKOU
JEATENBHOCTH;INIAHUPOBAaHNE
CBOETO Pa3BUTHs B
MPUOOPETEHNHU HOBBIX
(hu3MUecKUX 3HaAHUM;

Pa3nes 5. PaGora nu MOIIHOCTD. JHeprus



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

5.1

Pabora 1 MOIITHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

YueOHbII UATIOT,
BUPTYaJIbHBIN SKCIIEPHMEHT,
peleHre yueOHbIX 3aj1ad,
HarpaBJICHHbIC HA
OpHUCHTAIUs Ha IPUMEHECHUE
(bu3nYecKux 3HAHUHN I
pelIeHus 3a/1a4 B 00J1acTH
OKpY>Karollen Cpeibl,
OCO3HAHME IIECHHOCTH
(bu3nYecKoil HayKH KaKk
MOIITHOTO HHCTPYMEHTA
MIO3HAHUS MHpa

5.2

IIpocTeie MeXaHU3MBI

bu6nunoreka [IOK
https://m.edsoo.ru/7f416194

JKCIIEPUMEHT, padoTa B
napax, pelieHue 3aaa4 ¢
MPaKTUYECKUM
COJIepXKaHUEM,
HaTpaBJIEHHBIX HAa pa3BUTHE
Hay4HOU
T10003HATEIILHOCTH,
WHTEpeca K
HACCIEN0BAaTEILCKON
JIEATEIbHOCTH; TIOBBILIICHUE
YPOBHS CBOE
KOMIETEHTHOCTH Yepe3
MPAKTHIECKYIO
JEATEIbHOCTD;

5.3

Mexanuueckas
SHEPrus

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pemenue yueOHBIX 337124 €
MPaKTUYICCKHUM
coJiepkaHuemM, padbora ¢



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

UCTOYHHUKAMHU MH()OpMAITHH,
HarpaBJICHHAs Ha
MOTPeOHOCTH B
(hopMHUpPOBaHUU HOBBIX
3HaHUH, B TOM YHCIIC
(hopMyIupoBaTh UIEH,
HOHSTHS, THIIOTE3BI O
(u3nuecKux 00bEeKTaxX U
SIBIICHUSIX ; Pa3BUTHE
TF0003HATETLHOCTH

Hroro no pasaceiny

PesepBHOE Bpems

12

PazBuBaromue curyanum,
paboTa ¢ ¢ TeKCTaMH,
pElICHHE 3a/1a4,
HaIpaBJCHHAs HAa OCO3HAHHUE
Ne(UIMTOB COOCTBEHHBIX
3HAHWUHM ¥ KOMIIETEHTHOCTEN
B 00s1acTu (pU3MKH; aKTUBHOE
y4acTUe B pEIICHUH
MPAKTUYECKHX 3ajad,
TpeOyrommx HU3nIecKux
3HAHUM

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

14




8 KVIACC

KoanuecTBOo 4acoB

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NMPOrpaMmblI

Pa3gen 1. TensioBbIe sIBJICHUS

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Bunnl gesiTeJIbHOCTH €
yuyeToM padoueit
NporpaMMbl BOCITUTAHUS

Crpoenue u cBOMCTBa
BeIleCTBa

11

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

Becena, pabora B rpymnmax,
BUPTYAIBHBIN IKCIICPUMEHT,
HaIpaBlieHHAs HA OCO3HAHHE
EHHOCTU (U3UYECKOIN HAyKU
KaK MOIIHOT'O HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTUH,
NOTPEOHOCTH B
(hopMHUPOBAHUH HOBBIX
3HAHUI

1.2 TennoBsle mpoiecchl

21 1

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

PazBuBaronue yueOHble
CUTYaIUH, SKCTICPUMEHT,
pabota B rpymnmnax,
HarpaBJIeHHAs pa3BUTHE
Hay4YHOM JTF0003HATEIHLHOCTH,
UHTEpeca K
UCCIIEI0BATEIbCKOU
JesITeIbHOCTH; TOTPEOHOCTh
BO B3aUMOJICHCTBUU TIPH
BBITTOJIHEHUH WCCIIETOBAHHIA,
OpHUEHTAIIMS Ha TPUMCHECHUE
(bU3UYEeCKUX 3HAHUN JTS



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

pelIeHus 3a/1a4 B 00J1acTh
OKpYXKaIOIIel Cpeibl

Hroro mo pazneny 28

Paznen 2. 3J1eRTpnqec1me M MAaTHUTHBIC SAIBJICHUSA

2.1

2.2

DIIEKTPpUUYECKHE
3apsbl. 3apsKEHHbIE 7
Tena U ux
B3aMMOJICICTBHE
ITocTostHHBII
20

ANEKTPUYECKUN TOK

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

bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce

Becena, pabora ¢
Pa3IMYHBIMU UCTOYHUKAMHU
uH(OpMalLnK, HaOIIIOICHNE,
HalpaBJICHHBIC HA OCO3HAHHE
IICHHOCTH (PU3UUECKON HAyKU
KaK MOIIHOTO HHCTPYyMEHTa
HIO3HAHMS MHPa, IIEHHOCTHOE
OTHOIIEHHE K JOCTH)KEHHSIM
yuEHBIX-(U3UKOB;

DKcrepuMeHT, paboTa B
rpymnmnax, pa3BUBaroIue
yueOHbIe CUTYAINH, PELIeHNE
3aJa4 C MPaKTHUYECKUM
COJIepKaHUEM, Pa3BUTHE
Hay4YHOM JTF0003HATEIHLHOCTH,
UHTEpeca K
HACCIEN0BAaTEILCKON
NesITeIbHOCTH;HAaIIPaBJICHHbIC
Ha OCO3HaHUE MPaBUJII
BaXHOCTHU TPaBUII
0€30I1aCcHOr0 MOBEACHUS PU
pabote ¢
3JIEKTPOOOOPYIOBAHHUEM,
MIOBBIIIIEHUE YPOBHS CBOEH



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

KOMIIETEHTHOCTH 4epe3
MPAKTHYECKYIO
JeSITeNIbHOCTD;

2.3 MaruuTtHele SIBIECHUA

1.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

HaGmonenue, padora ¢
UCTOYHUKAaMHU MH(OpMAaIHH,
Oecena, HalpaBJICHHBIC HA
OCO3HAHHE IICHHOCTU
(bu3nYecKoil HayKH KaKk
MOIITHOTO HHCTPYMEHTA
TIO3HAHUSI MHPA, OPUCHTAIUS
Ha NPpUMCHCHHC (1)I/I3I/I‘-IGCKI/IX
3HAHWUH AJId pCIICHUA 3a1a4 B
o0acTu OKpyxarouieu
Cpe.ibl, TOTPEOHOCTH B
(hopMHUPOBAHUU HOBBIX
3HAHUH 0 PU3UUCCKUX
SIBIICHUSIX

DneKTpOMarHuTHas
WHAYKIHS

2.4

Hroro no pasgeny

37

bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce

becena, sxcnepuMeHr,
pabora ¢ uapopMalue,
HanpaBlieHHAs Ha OCO3HAHHE
BaXHOCTHU
MOPaTbHO-3THUECKUX
MPUHIIUIIOB B AESITETbHOCTH
y4€HOro;oTpeOHOCTh B
(hopMupOBaHUN HOBBIX
3HAHUI

PeszepBHOE Bpems

PazBuBaromue yueOHbIC



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5

cutyanuu, becena,
HarpasJIeHHbIE Ha
c(OpMHPOBAHHOCTH HaBBIKA
pediiekcuu, aKTHBHOE
y4acTHe B PEIICHUU
NPaKTUYCCKUX 3a/1a4,
TpeOyommX GU3NIECKUX
3HaHUH




9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE Bunnl gesiTeJIbHOCTH €
HauMenoBanue .
Ne (undposbie) yueToM padoueit
pa3iesioB U TeM Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE NPOrpaMmbl BOCIIMTAHUSA
NPOrpamMMbl padoTshI padoThbI
pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHuueckoe Pabora B mapax,
JBH>KEHUE U bubnuotexa [HOK BUPTYaJbHbIA KCIIEPUMEHT,
1.1 10 1 .
CIIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6 pabora ¢ uadopmaruen,
OTHCaHUSA HaIpaBJIEHHBIE HA OCO3HAHUE
19 Bsanmonencraue 20 1 3 Bu6nuorexa LIOK LIEHHOCTH (DPU3MYECKON HAYyKU
' Tell https://m.edsoo.ru/7f41a4a6 KaK MOIIHOro HHCTPYMCHTA
MO3HAHUSI MUPA, OCHOBBI
13 10 3 Bu6nuoreka LIOK pa3BUTHUS TEXHOJIOTUH,
. 3aKOHBI COXpaHEHUs G "
P https://m.edsoo.ru/7f41a4a6 BXHCUIICH COCTABJIAIONMICH
KYJIBTYPHI;
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
51 Mexanuyeckue 7 3 bubmuoreka [JOK Pemienune yueOHbIX 3a1a4 C
' Kose0aHus https://m.edsoo.ru/7f41a4a6 IIPAaKTUYECKUM COJICPKAHUEM,
paboTta ¢ UCTOYHUKAMHU
uH(popmaIu, HarpaBJICHHAS
Ha MOTPeOHOCTH B
MexaHndeckue but6mmoreka [IOK
2.2 8 1 3 (hopMHUPOBAHUH HOBBIX
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6 .
3HaHUH, B TOM YHCIIE
(hopMynupoBath UaeH,
MOHSTUS, TUIIOTE3BI O



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

(u3nuecKkux 00bEeKTax U
SBJICHUSIX; PA3BUTHE
JF0003HATETBHOCTH

Hroro no pazneny

Pa3zgen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

15

HaGmonenue, padora ¢
UCTOYHUKAaMHU MH(OpMAaIHH,
Oecena, HaINIpaBJIEHHBIC HA
OCO3HAHHE IICHHOCTU
(bu3nYecKoil HayKK KaKk

DNEeKTPOMarHuTHOE MOIIIHOTO MHCTPYMEHTA
31 MoJie u 5 bubnmnoreka HOK IIO3HAaHUA MUpPa, OpUECHTALUA
' ANEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6 Ha MPUMEHEHUE PU3NIECKIX
BOJIHBI 3HAHMUM Ui pellleHus 3aa4 B
00J1aCTH OKpYXKaIOIIEH CPebl,
NOTPeOHOCTH B
(hopMupOBaHUU HOBBIX
3HaHUN O PU3UIECKUX
SIBIICHUSX
Hroro mo pazueny 6
Pa3nes 4. CBeToBbI€ SABJICHUS
3aKoHbI becena, pabota c
4.1 pacnpoCcTpaHEeHUS 6 bubmorexa LOK Pa3IMYHBIMU UCTOYHUKAMU
https://m.edsoo.ru/7f41a4a6
cBeTa nHpopmanuu, HabIIOAeHHE,
JIMH3E 1 HaIlpaBJCHHbIE HA OCO3HAHUE
4.2 OTITHYCCKHE 6 brbnnorexa LIOK [IEHHOCTH (PU3NYECKOI HayKH

prOOpbI

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

KaK MOIIHOI'O MHCTPYMCHTA



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

43 Paznoxenue 6exoro 3 9 bubmmoreka [IOK MO3HAHWS MHUPA, IICHHOCTHOE
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6 OTHOIIIEHHE K TOCTYIKEHUIM
Hroro no pazgeny 15 YHGHBIX-pH3HKOB;

Pa3znen 5. KBaHTOBBIE ABJIEHHUSA
Hcnyckauue u Becena, sxciepumenrt, padbora
5.1 norn}; €HHE CBETa 4 1 bubmmorexa LHOK c HH(;O Ma H:ﬁ ’
' H https://m.edsoo.ru/7f41a4a6 pMAtieH,
aTOMOM HaIpaBJIeHHAs HA OCO3HAHHE
59 CTpoeHne aTOMHOTO 6 1 bubnuoreka LIOK BOKHOCTH
' siapa https://m.edsoo.ru/7f41a4a6 MOpPaJIbHO-3TUICCKUX
Bu6morexa [IOK MIPUHITUIIOB B JACATEIHBHOCTH
>3 AAnepisie peaxii ! 1 https:/m.edsoo.ru/7f4la4a6 =~ YIEHOTO;OTPEOHOCTE B
(hopMuUPOBaHUHU HOBBIX
Htoro no paznemny 17 3HAHH
Pasnen 6. [loBTopuTe1bHO-00001IAK0IINIT MOAY/Ib
[ToBTOpEeHue u

6.1 000011IcHHE 9 9 bu6nuoreka [IOK

' cozepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kiacc
Htoro no pazneny 9
OBLIEE KOJIMYECTBO
YACOB IO 102 27

I[TPOTPAMME



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
KoandecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oO0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
Texnuka 0€30IaCHOCTH B
KaGuHeTe drsmkn, drsika https://lesson.edu.ru/lesson/d6851966-
1 ' 1 c4bf-4374-8a3b-
— Hayka 0 IpUpOJC. 664814b67e7d?backUrl=%2F03%2F07
SBneHus MPUPOIbI
https://lesson.edu.ru/lesson/d6851966-
2 dusnueckue sIBICHUS 1 c4bf-4374-8a3b-
664814b67e7d?backUrl=%2F03%2F07
bu6mmoreka [IOK
dusnueckue BEJINYUHBI U UX https://lesson.edu.ru/lesson/5cdf146¢-
3 1
U3MEpEeHUe aa9e-4144-abl1b-
a3e425496458?backUrl=%2F03%2F07
Ypoxk-uccienoBanue
"U3mepeHue Temneparypsl https://lesson.edu.ru/lesson/b05dbf51-
4 MIPU TOMOIH KUJAKOCTHOTO 1 1 f780-4058-b7b7-
TEpMOMETpPA U JaTUHKA c3aa9646fc4e?backUrl=%2F03%2F07
TeMmneparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanne Gpungeckux
SIBJIEHUU C IIOMOIIBIO BuG OK
5 Mozenei. JlabopaTopHas 1 1 nosmoreka I

pabora "OnpeneneHue eHbl
TeTICHHSI U3MEPHUTEITHHOTO
npubopa".

https://m.edsoo.ru/ff09f72a



https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e?backUrl=%2F03%2F07
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"I[IpoBepka rurnoTe3sl:
NAIbHOCTH MOJIETA MIApUKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeEM OOJIbIIE, YeM OOJIbIIIE
BBICOTA MTycKa"

Crtpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIIeCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

10

Z[BI/I)KGHI/IC qaCTull BCIICCTBa

Ypoxk-uccienoBanue
«OTBITH IO HAOJIIOICHUO
TEIJIOBOTO PACHIUPEHUS
ra3zoBy.JIaboparopHas pabora
"OnpeneneHue pasmMepoB
MaJbix Ten"

ArperaTHble COCTOSIHUS
BellleCcTBa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

11

Oco0eHHOCTH arperaTHbIxX
COCTOSTHUM BOJBI.
O6o01ieHne no pasneny
«IlepBoHauanbHbIe CBEACHUS
O CTPOECHHUU BEILECTBA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanndeckoe OBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Enuanist
CKOpPOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c



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

14 Pacuer nytu u BpemeHu bubmumoreka [IOK
JBUKCHHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IImotHOCTE BemiecTBa. Pacuer
16 Macchl U 00beMa Tesa 1o ero bubmmorexa [TOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
JlaGopaTopHas pabota
"U3mepenue oobeMa
17 TBepaoro Tena". Pemenue bubamorexa LOK
bA " https://m.edsoo.ru/ff0al23c
3anad o reme "[InoTHOCTh
Belectna"
JlaGoparopHnas pabora
18 «OmnpeneneHre MmMIOTHOCTU
TBEPAOTO TENIa»
https://lesson.edu.ru/lesson/c9833e5f-
3400-4fda-a493-
Cuna xak XxapakTepuCTHKa
19 BsanMOoneHcTBIs e, Cria 2fcc26043b76?backUrl=%2F03%2F07,
A ' https://lesson.edu.ru/lesson/1ed4fc63-
ynpyroctu. Saxou T'yka 567b-4eh7-8746-
618a391b6f85?backUrl=%2F03%2F07
JlaGopatopHnas pabora
«M3yueHne 3aBUCUMOCTH
20 pactsbxenus (nedopmaryn)
MPYXUHBI OT TTPHIIOKCHHOM
CHLTBI»
SBnenue Tarorenus. Cuna
21 https://m.edsoo.ru/ff0al1778
TSOKECTH
22 CBs13bp MEXly CUIION TSAKECTH bub6nuorexa [IOK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://lesson.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a1778

H Maccoll Tena. Bec Tena.
Permrenue 3agad mo reme
"Cuna Tspxecta"”

https://m.edsoo.ru/ff0al778

Cuna TsKecTH Ha JpYTrux

23 wianerax. Ousnueckue bubmmorexa [JOK
https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU ILJIAHET

24 N3zmepenue cu. bubnnoreka [HOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX cui,

26 HaIpaBJICHHBIX IO OJHOMN bubnunoreka [JOK
npsMoii. PaBHoiecTByromas https://m.edsoo.ru/ff0ala70
in

97 Pemenue 3anay no teme
"PaBHonelicTByrO1mas cui”

28 Cuna TpeHus U €€ BUJIBI. bubnuoteka [JOK
Tpenue B npUposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora
«M3yueHne 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIBKEHUS OT bubnmnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS
IIOBEPXHOCTEW»

KonTponbhas pabota no
TemaM: «MexaHndeckoe
30 IBIKeHue», «Macca,

IUIOTHOCTEY, «Bec Temay,
«['padpuueckoe n3obpakeHue



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

crny, «CUibl»

Pewenue 3amau no remam:
«Bec tenay, «['padpuueckoe

bu6mmoreka [IOK

31
n3o0paxeHue cum, «CHiib, https://m.edsoo.ru/ff0alde0
«PaBHOZIEHMCTBYIOILAS CUID»
Pemrenue 3agaq Ha
32 onpeiecHue
PaBHOJCHCTBYIOIIEH CUJIIbI
JNasnenue. CriocoObl
33 CHBIIICHUS U YBEIUYCHHS bubmorexa [JOK
yM Y https://m.edsoo.ru/ff0a20a6
JABJICHUS
JlaBrienue ra3a. 3aBUCUMOCTh
34 aBJICHUS Ta3a OT 00bEMaA bubmorexa [JOK
8 ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
[Tepenaua naBieHus
35 TBEPJBIMU TEIIAMH, bubnnorexa [JOK
JKHIKOCTSIMH U ra3zaMy. 3aKoH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBieHue B )KMAKOCTH U
36 rase, BEI3BaHHOE JICHCTBHEM bubmorexa HOK
’ a https://m.edsoo.ru/ff0a2718
CHUJIBI TSDKECTH
Pemenue 3agad mo reme
37 «/laBieHue B )XKUAKOCTU U bubmorexa HOK
s https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
bubmuoreka [JOK
38 Coo6
OODIATOIIHAECR COCYHRT https://m.edsoo.ru/ff0a2970
b K
39 IManpaBnrygeckuii mpece nommorexa [O

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomerpsl. [lopuiaeBon

40 .
JKHJIKOCTHBIN HACOC
41 ATtmochepa 3emin u bubnuoreka [IOK
IIPUYMHBI €€ CYIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
HN3mepenne atMocdepHOTro
43 aBneI:{mI OnbIT her bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUSA OT BBICOTEI HA, bubmmorexa [IOK
A 8 https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpsI
bapomerp-anepous.
45 ATpMOC(I): Hoep aBilIeHI/Ie Ha bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amau mo teme "
ATmocdepHoe naBneHue”
JlelicTBuE ®KUJIKOCTH U Tra3a
47 Ha IIOTPYKEHHOE B HUX TEIIO bubmorexa LHOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnast pabota
«Omnpenenenue
48 BBITAJIKABAIOIIEH CUJIBI bubmorexa LHOK
y . ’ https://m.edsoo.ru/ff0a33fc
JeMCTBYIOIIEH Ha TeNO,
MOTPYKEHHOE B KHUIKOCTh)
JlabopaTopHas paboTa o
PAtCPRSLP bubmuorexa [JOK
49 TeMe «ccaenoBanue

3aBUCHUMOCTH BECa T¢CJia B

https://m.edsoo.ru/ff0a3514



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

BOJiE OT 00BEMa
MOTPYKEHHOH B JKHUIKOCTh
YacTH Tellay

50

IlnaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpyupoBaHue JIOAKU U
oIpeJieNieHue e€
rpy30noabEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosnyxornaBanue,
«/laBreHue TBepaBIX TEN,
AKUIKOCTEH U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas padota no
TeMe «JlaBineHue TBEpIbIX
TeJ, )KUAKOCTEH U ra30By

54

Mexanuueckas padota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

56

57

MomtaocTh. EnquHuner
MOIIIHOCTH
Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI IIpH
moabpEMe 10 JiecTHHIE"
[Ipocteie Mexanu3mbl. Poryar.
PaBHOBecue cuil Ha peluare

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

58

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pabota «MccnenoBanue
yCJIOBHUil paBHOBECHS
pblyaray

59

Pewenue 3amau o reme
«Y c1oBUs paBHOBECHUS
ppryara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumment nonesnoro
JIEUCTBUS MEXaHU3Ma.
Jlaboparopuas pabota
«M3mepenune KIIJI
HAKJIOHHOM TJIOCKOCTH

61

62

Perenwue 3a1a4 mo Teme
"Pabora, momrHOCTH, KIT/"
KonrpossHas paboTa mo
Teme «PaboTa ¥ MOIIHOCTD.»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

64

65

Mexanuyeckasi JHEPTUsl.
Kunernueckasa n
MOTEHIMATbHAS SHEPTUSI

YPOK-3KCIIEPUMEHT 110 TEME
"OKCnepUMEHTaIbHOE
onpeereHue N3MEHEHMS
KUHETUYECKON U
MOTEHIIMATLHON YHEPTHH TIPH
CKaTBIBAaHUHM TEJIa 110
HaKJIOHHOM TUTOCKOCTH"

66

PesepBHblit ypok. Pabora ¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TEKCTAMH II0 TEME
"MexaHnueckoe aBrKenue"

PesepBHrIit ypok. Pabora ¢
67 TekcTtamu 1o Teme "JlaBienue

TBEPABIX TEJI, )KUIAKOCTEU U
rason"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

PesepBHbIit ypok. Pabora ¢
68 TekcTaMH 110 TeMme "Padora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIE pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU U
UX OIBITHBIE
IIOATBEPKICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5256

Macca u pazmep aTOMOB U

MOJIEKYII

Mopaenu TBEPAOTO,
JKHJIKOTO U
ra3o00pa3Horo
COCTOSIHUM BEIIECTBA

OObsicCHeHHE CBOWCTB
TBEPOTO, )KUJIKOTO U
ra3oo0pa3Horo
COCTOSTHH BEIIECTBA Ha
OCHOBE TOJIO)KEHUI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue u
amopdHbIE Tea

CMmayuBaHue u
KaWUIIPHOCTb.
IToBepxHOCTHOE

bubnuoreka [{OK
https://m.edsoo.ru/ff0a540e

bubnunotexa LIOK
https://m.edsoo.ru/ff0a5800

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a5530



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

HaATAXCHHUC

TemoBoe pacuvpenue u

bu6nmoreka [IOK

7
cxKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

8 TeMnepaTypbl Co https://resh.edu.ru/subject/lesson/2595/start/
CKOPOCTBIO TEIJIOBOTO - Poccuiickast aieKTpOHHas IIKOJIa
JIBIKCHUSI YaCTHIT
BuyTrpennss sneprusi.

9 CHZZE&I I/IBMCHSHI/I}I bubmorexa [IOK

. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH 3Hepruu
bubnunoreka LIOK
10 B
FHbL TEIUIONEpeAaTtn https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHuus
"[IpakTHueckoe

1 HCIIOJIb30BAHUE TETIOBBIX bubnuorexa [{OK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJAX
sHeprocoepexeHus"

12 KonnuecTBo TEMIOTHI. bubmmoteka IIOK
YnenbHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO

13 Oamanca. TemaooOMeH U bubmorexa [JOK

) https://m.edsoo.ru/ff0a7088
TEIIJIOBOE PABHOBECHE
JlaGoparopHas paboTa
"UccnenoBanue sSBICHUS
bu6nmnorexa LIOK
14 TeriooOMeHa pu

CMEITNBAHNHN XOJOIHON 1
ropsiueit Bozs"

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/subject/lesson/2595/start/
https://m.edsoo.ru/ff0a5c60
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

Pacuet xonmuectBa
TEMI0ThI, HEOOXOAUMOTO

15 JUISl HarpeBaHMs Tella U
BBIJICIISIEMOTO MM TIPH
OXJIAXKIECHUU
JlaGoparopHag pabora

16 "On Ie) eJIEHI/Ie . eJIHOHI buGnuorexa [IOK

ped A " https://m.edsoo.ru/ff0a6bb0
TEINIOEMKOCTH BEIECTBA
DHeprus TOIUIMBA.
17 VYnenpHas Temiora buGnuorexa [IOK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHHUs
IInaBnenune n
OTBEPJIEBAHNE
18 K I/ICI:;JIJIH%CKHX Tel bubnnorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
VYnenpHas TemioTa
[UIaBJICHUS
JlaGoparopHas paboTa

19 "Omnpenenenue yaeabHOMU bubnmorexa LIOK
TEIUIOTHI TUIABJICHUS https://m.edsoo.ru/ff0a72fe
apaa"

20 [TapoobpazoBanue u bubmuoteka [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genpuas
TEIIoTa
napooOpa3zoBaHUs U

21 B — bubnunorexa LIOK

g HHH. https://m.edsoo.ru/ff0a786¢c
3aBUCUMOCTEH

TeMIepaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHS



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

23

BnaxnocTs Bo3ayxa.
JlaGopaTopHnas pabota
"Onpenenenue
OTHOCHUTEIIbHOU
BJI&KHOCTH BO311yxa"

Pemenue 3aay Ha
OmpeeIeHUE BIAKHOCTH
BO3/yXa

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

24

[MpuHUIMTIBL PaOOTHI
TETUIOBBIX JIBUTATEICH.
[TapoBas TypOuHa.
JlBuraress BHYTPEHHETO
CropaHus

https://lesson.edu.ru/lesson/af05c221-f8e0-
48aa-a850-1c7h90437f7¢e

25

KII/I TerutoBoro
asurarens. TemioBnie
JIBUTATEJIA U 3alUATa
OKPYKAKOLIEH CpeIbl

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

26

27

3aKOH COXpaHEeHHUs U
MpeBpalleHUs DHEPTUH B
TCIJIOBBIX IMponIeccax

IToaroroBska k
KOHTPOJIbHOM paboTe 1o
teme "TemnoBkie
sBieHns. U3MmeHnenne
arperaTHbIX COCTOSHUI
BerecTna"

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

28

KonTponbhas pabota no
Teme "TemnoBeie
sBJIeHUd. I3MeHeHune

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7628
https://lesson.edu.ru/lesson/af05c221-f8e0-48aa-a850-1c7b90437f7e
https://lesson.edu.ru/lesson/af05c221-f8e0-48aa-a850-1c7b90437f7e
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

arperaTHbIX COCTOSIHUI
BellecTnra"”

OnekTpusanus ten. [Isa

29 poJa 3IEKTPUIECKUX
3apsioB
Ypok-uccienoBanue
"DneKTpu3anus Tel
30 pusatl 0,5
WHAYKIHEH U TIpU
CONPUKOCHOBEHUN"
BsaumoneiictBue
31 3apsDKEHHBIX TeN. 3aKOH Bubmrorexa IIOK
p ’ https://m.edsoo.ru/ff0a87e4
Kynona
DIIEKTPUYECKOE TTOJIE.
HanpsixeHHOCTB
32 SIIEKTPUUECKOTO ITOJIS Bubmzorexa LIOK
p ’ https://m.edsoo.ru/ff0a8a0a
[TpuHIMI CyTIePIO3UINH
AIEKTPUUYECKUX MOTEH
Hocurenu anextpuyueckux https://lesson.edu.ru/lesson/22489498-741f-
33 3aps0B. DJIEMEHTApHBIN 4aec-baca-
3apsa. CtpoeHue aToma a648f1bc826¢?backUrl=%2F03%2F08
[IpoBoHMKY 1
34 TUDJICKTPUKU. 3aKOH bubmuoreka [JOK
COXpaHEHHUs https://m.edsoo.ru/ff0a8ef6
AIEKTPUUYECKOTO 3aps/ia
Pemenue 3agad Ha
35 [IPUMEHEHUE CBOMCTB BrbmroTexa [IOK
p https://m.edsoo.ru/ff0a90cc
ANEKTPUUYECKUX 3aPsIOB
36 DJIEeKTPUIECKU TOK, bubmorexa HOK

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c?backUrl=%2F03%2F08
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
Hcrounukn
AJIEKTPUYECKOTO TOKA

37 JeticTBus bubnuorexa [JOK
ANEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
"IleticTBue https://lesson.edu.ru/lesson/b8ef6720-10ce-
38 AIIEKTPUIECCKOTO TOJIS Ha 1 469c-b6ea-
[IPOBOJIHUKHU U 05a37a3chb5b?backUrl=%2F03%2F08
JUAJIEKTPUKH"
DIIEKTPUUYECKUI TOK B
39 MeTajlIax, KUIKOCTIX U bubmorexa HOK
» HHA https://m.edsoo.ru/ff0a9838
razax
40 DJIeKTpUYecKas 1emnb U e€ https://resh.edu.ru/subject/lesson/2982/start/
COCTaBHBIC YaCTH - Poccwmiickas ariekTpoHHAS IKOJIA
Cwuiia Toka.
JlaGopaTopHnas pabota
41 "I/I3MI; eHie " P 1 bubmuoreka [IOK
p https://m.edsoo.ru/ff0a8bd6
PEryIupOBaHUE CHUITBI
ToKa"
DIIEeKTpUIECKoe
HanpspkeHue. BonsTMmeTp.
42 JlaGoparopHas paboTa 05 bubnmnoreka HOK
"M3mepenue u ' https://m.edsoo.ru/ff0a9e14
peryiupoBaHue
HanpspkeHus"
43 CornpoTuBieHne bubnuotexa [JOK

IIPOBOJIHUKA. Y IETIbHOE

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a96b2
https://lesson.edu.ru/lesson/b8ef6720-10ce-469c-b6ea-05a37a3cbb5b?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/b8ef6720-10ce-469c-b6ea-05a37a3cbb5b?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/b8ef6720-10ce-469c-b6ea-05a37a3cbb5b?backUrl=%2F03%2F08
https://m.edsoo.ru/ff0a9838
https://resh.edu.ru/subject/lesson/2982/start/
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

COIIPOTUBJICHUEC BCIICCTBA

44

45

OMBITHI,
JIEMOHCTPUPYIOIINE
3aBHCHMOCTD
AIEKTPUUECKOTO
CONPOTHUBIICHUS
MIPOBOJIHUKA OT €r0
JUTAHBI, TIOIIA I
MOTIEPEYHOTO CEYCHUS U
Marepuana

3aBUCUMOCTDH CHJIBI TOKA

OT HANPSDKCHUsI. 3aKOH
Owma 1751 yyacTka 1enu

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa738

bubnunoreka LIOK
https://m.edsoo.ru/ff0aad44a

46

47

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKAQ,
UYILETo Yepe3 pe3sucrop,
OT COMPOTHUBIICHUS
pe3UCTOpa U HATIPSHKEHUS
Ha pe3ucrope”

IlocienoBaTenbpHOE U
napajjieabHoe
COEeTUHEHMS
MIPOBOJIHUKOB

bubmmoteka IIOK
https://m.edsoo.ru/ff0aa04e

https://lesson.edu.ru/lesson/d4aac749-961a-
432d-8bcl-
£85f8e498125?backUrl=%2F03%2F08

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuia
CJIOKEHMSI HANIPSKEHUN
IIPU N1OCJIEJOBATEIBLHOM
COEIMHEHUH JIBYX

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125?backUrl=%2F03%2F08
https://m.edsoo.ru/ff0aaa58

pe3uctopos"

49

JlaGopaTtopHnas pabota
"IIpoBepka nmpaBuia ass
CHJIBI TOKA IIPH
napauieJIbHOM
COEJIMHEHUU PE3UCTOPOB"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Penrenue 3amaud Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COCIMHCHUS
MIPOBOJIHUKOB

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaf8a

o1

52

53

54

PaGora u mourHOCTH
AIEKTPUUECKOTO TOKA.
3akoH [Ixxoyns-JleHua
JlaGopaTopHnas pabota
"Onpenenenue padbOTH U
MOIIIHOCTHU
AIEKTPUIECKOTO TOKA"

DJeKTpUYecKre Lenu 1
NOTpEeOUTETH
3JIEKTPUUECKON SHEPIUHU B
osITy. KopoTkoe
3aMbIKaHHE

IToaroroska k
KOHTPOJILHOM paboTe 1o
TeMe "DIeKTpuIecKue
3apsiibl. 3apsHKEHHBIE
Tena U ux
B3aNMOJEHCTBHS.

bubnuoreka [{OK
https://m.edsoo.ru/ff0ab124

bubnuoreka [{OK
https://m.edsoo.ru/ff0ab3e0

bubnmorexa LIOK
https://m.edsoo.ru/ff0ab660

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0abd2c



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

ITocrostHHBII
3NEKTPUYECKUM TOK"

55

KonTtponbHas pabora o
TeMe "DIeKTpUYECKue
3apsabl. 3apsSKEHHbIE
Tena u ux
B3aUMOJICUCTBUSL.
[TocTostHHBIN
SJIEKTPUYECKUM TOK"

bubnunoreka LIOK
https://m.edsoo.ru/ff0abea8

56

VYpok - ucciieioBaHue.
[locTosiHHBIE MAarHUTHI,
UX B3aUMOJIeHCTBHE.
N3yuenue nosnei
HOCTOSIHHBIX MarHUTOB

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

57

MarunTtHoe none.
MaruuTtHoe nojie 3eMIId U
€ro 3HaYeHue I KU3HU
Ha 3emiie

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

58

OmnbIT OpcTena.
MaruanTtHoe noie
ANEKTPUYECKOTO TOKA
MaruuTtHoe noe
KaTyILIKU ¢ TOKOM

bubmmoteka IIOK
https://m.edsoo.ru/ff0acld?

59

VYpok - ucciienoBaHue.
IIpumeneHne
3JIEKTPOMAarHuToB B
TexHuke. M3yuenue
JIEMCTBUSI MATHUTHOTO
MOJISI HA IPOBOJHUK C

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a



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

TOKOM.

DIEeKTPOIBUTATED
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
ANIEKTPOIBUTATEINICH B
TEXHUYCCKUX

. Bu6muoteka [JOK
00 YCIPORCTBAX M B 05 https://m.edsocI)_.[ru/fanCSBC
TPaHCHOPTE.
JlaGopaTopHnas pabota
"KoHctpynpoBanue u
U3y4eHue paboTbl
aneKTpoBuraress"
OmnbiThl Papajes. 3aKoH
SIIEKTPOMATHHTHO https://lesson.edu.ru/lesson/8afddal2-cd41-
61 4b44-a673-
mrnyku. Hpaeio 2303e1h3b48f2backUrl=962F03%2F09
Jlenna
JlaGoparopHas paboTa
62 "N3y4yeHue sBICHUSA 1 bubmmnoreka HOK
3JIEKTPOMAarHUTHOU https://m.edsoo.ru/ff0ac3d0
MHIyKIAN"
IToaroroBka x
63 KOHTPOJILHOM paboTe 1o https://resh.edu.ru/subject/lesson/3009/start/
TeMe "DJIEeKTpUIECKHe U - Poccuiickas aiekTpoHHas MIKOJIa
MarHuTHBIE SIBJICHUS"
KonTponbnas pabota no bu6muoreka [IOK
64 TeMe "DIeKTPUIECKHUE U https://m.edsoo.ru/ff0acb14
MarHuTHBIE SIBJICHUS"
65 DNeKTporeHeparop. bubnmnorexa [JOK

CniocoObl omy4eHus

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac86c
https://lesson.edu.ru/lesson/8afdda12-cd41-4b44-a673-2303e1b3b48f?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/8afdda12-cd41-4b44-a673-2303e1b3b48f?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/8afdda12-cd41-4b44-a673-2303e1b3b48f?backUrl=%2F03%2F09
https://m.edsoo.ru/ff0ac3d0
https://resh.edu.ru/subject/lesson/3009/start/
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14

NIEKTPUYECKON DHEPTUH.
DIEeKTpOCTaHIMHU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX dHEPIUU

https://resh.edu.ru/subject/lesson/3009/start/
- Pocculickas 35eKTpoHHas IIKOJIa

66

PesepBHblit ypok. Pabora
C TEKCTAMH 110 TEME
"TeruioBEIE ABICHUA"

bubnunoreka LIOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabora
C TEKCTaMH I10 TeMe
"ITocTostHHBIHI
ANEKTPUIECKUHN TOK"

bubmuoreka [{OK
https://m.edsoo.ru/ff0acdc6

68

PesepBuslit ypok. Paborta
C TEKCTaMH 10 TEME
"MarauTHbIC SBJICHHS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5



https://resh.edu.ru/subject/lesson/3009/start/
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue fll:;:eﬂuﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnmnoreka HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuura ynpyrocti. 3ako I'yka https://m.edsogru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
KO3 pHUIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MarepraibHON TOYKH.
AOCONIOTHO TBEPOE TEIIO. bubmmoreka [JOK
26 .
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpallleHUs
27 MowmenT cuinsl. LlenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4decKkoe JBHKEHNE bubnmorexa IOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnmorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bubmmorexa [TOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



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
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKU
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHbL. CBOWCTBA
MexaHu4yeckux BoJH. [IponosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

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

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras pabota mo teme
"3akoHbI coxpaHeHus1. MexaHnveckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF():TI) cBeTa BOJI}II)O]I:I)IG CBOWCTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenominienue cBeta. 3aKoH bubmmnorexka HOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300pakeHMiA B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox SHOFE pachos{HHs{ u OII)TTHIICCKOﬁ bubsmotexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Pa3noxxenue 6enoro ceera B CEKT.
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpALICHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0clb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH51 OBOT'0 U MacCOBOTO bubmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
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

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepenus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBantoBsie siBneHus"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
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

[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o Kypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
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

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinonepHOoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 9 knacc/ lepoimkun .M., I'ytauk E.M., BanoB A.U., [TerpoBa

M.A., AKI_[I/IOHepHOG O6H_IGCTBO ((I/ISIIEITGJIBCTBO «HpOCBGHIGHI/Ie»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

A.E. Mapon, E.A. Mapon ®u3uka 8 knacc. /[unakrnaeckre Marepuaisbl.
N3parenscTBO "[IpocBenienue".

2. A.E. Mapom, E.A. Mapon, C.B. Ilo3oiickuit ®usuka 7 kinacc. COOpHUK
BOIPOCOB U 3a1a4. U3narenscTBo "l[IpocBenienue".

3. A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit ®usnka 8 kimacc. COOpHUK
BOIIPOCOB M 3a1a4. M3narenscTBo "[IpocBemenue”.

4. ®usuka: 7 kaacc: 6a30BbI YPOBEHb: METOAMUYECKOE MTOCOOUE K YUEOHUKY
.M. Ileprimkuna, A.1.1Banora/O.A.UYepnukonra, C.H.I'nanenkona, B.B.
Kyapssues. U3narensctBo "l[IpocBemenue”

5. ®usuka: 8 kinacc: 6a30BbI YPOBEHb: METOAMUECKOE TOCOOUE K YUeOHUKY

WM. Ilepoimkuna, A.M.MBanoBa/O.A.Uepaukosa, C.H.I'manenkosa, B.B.



Kynpssues. U3narensctBo "l[Ipoceemenue”

6.A.E.MapoHn, E.A. Mapon. ®u3zuka 9 knacc. CaMOCTOSITENbHBIE U KOHTPOJIbHBIE
pabotsl. U3naTensctBO "[IpocBemienue".

7. A.E. MapoHn, E.A. Mapon. ®uzuka 9 knacc. J[ugaktuaeckue MaTepuarbl.
N3natensctBo "l[IpocBenienue".

8. dusuka: 9 kimacc: 6a30BbIi YPOBEHb: METOAUYECKOE MMOCOOUE K YUCOHUKY
.M. Ilepeimikuna, E. M. I'yrauk, A.M.MBanoBa/O.A.YepHukonsa,

C.H.I'nagenkoBa, B.B. Kyapssues. U3narensctBo "lIpocBemenue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. https://lesson.edu.ru/03/09 bubarorexa [IOK

2. https://lesson.edu.ru/03/08 budmuoreka [JOK

3.https://lesson.edu.ru/03/07 - bubaunoteka [JOK

4. https://resh.edu.ru/subject/ - Poccuiickas 35eKTpoHHAs IIKOJIA






