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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3oBaTeNbHOM mporpaMMel, ipeacTaBieHHbX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammsl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.
Coneprxanue mporpaMMsl IO (pr3HKe HArpaBlIeHO Ha (JOPMHUPOBAHUE ECTECTBEHHOHAYIHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIHHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYMUTHIBAIOTCS BO3MOXXHOCTH YUEOHOTO TpeAMETa B pealu3aluu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yiabTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3UM €CTECTBEHHOHAy4YHBIX Y4E€OHBIX IMPEAMETOB Ha
YpPOBHE OCHOBHOTO 00111€eT0 00pa30BaHUS.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUsI U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.
[Iporpamma no ¢usnke pa3paboTaHa C IENbI0 OKa3aHUSI METOJNMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY IIPEeIMETY.
®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
Ouosorueit, actpoHoMuend u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HaydHOTo MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3MKUA HAa yYpOBHE OCHOBHOTO O0IIEro OOpa3oBaHMs OIpENETCHbI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepanuu
(mpotoxoun ot 3 nexkabpst 2019 r. Ne [TIK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOyYaroluXcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAyYHOM METOJe TMO3HaHuiA © (OPMUPOBAHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUsS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3UKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TE€XHOJOTHUH;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1O  (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICIYIONINX 3a4a4:
e mpuoOpeTeHue 3HAHHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIJIOBBIX,
MEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SIBICHUS C
WCTIOJIb30BAHNEM TIOTYUYCHHBIX 3HAHUH;
® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 33a/Ja4 C HCIOJIb30BAHUEM
bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBINOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJIb30BaHUEM
M3MEPHUTEIBHBIX TPUOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ HHpOpMaIel (PU3UUECKOTO COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHME UH(OPMaLIUY;
® 3HAKOMCTBO CO cepamu MpoheCcCHOHATHHON AEATETLHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.
Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoauTCs 238 vacoB: B 7 kimacce — 102 gacoB (3 yaca B Hezenio), B 8 kitacce — 68 yacoB (2 yaca
B Heneno), B 9 kimacce — 102 gaca (3 yaca B Heziemio).

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus jIabopaTopHbIX padoT u
OTIBITOB C YYETOM MUHIUBUIYATbHBIX 0COOCHHOCTEN 00yUaroUIuXcs, CIIUCKA AIKCIEPUMEHTATbHBIX
3aJlaHul, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.

PaGouas mporpamma cocraBiieHa Ha OCHOBAaHUU CIIEAYIOUIMX HOPMATUBHBIX JOKYMEHTOB:
1. 3akoH 00 oOpazoaHuu Ne 273-D3.
2. 3akoH ot 06.10.2023 Ne 12-P3 «O6 ob6pa3zoBanuu B Jlonenukoit HapoaHoit PecyOmmke»
(ITpunst INocranonenuem Hapoanoro Cosera 5 oktsa0pst 2023 romaa).
3. ®enepanbHbiii 3ak0H OT 19.12.2023 Ne 618-P3 «O BHECEHUH U3MEHEHUH B
®denepanbHblii 3ak0H «O0 oOpa3zoBanum B Poccuiickoit deneparum.
4, ®enepanbHbiii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHECEHUH U3MEHECHHH B
®denepanbHblit 3ak0H «O0 oOpa3zoBanun B Poccuiickoit deneparumy.
5. [Tpuxa3 MunuctepctBa npocsemienus: Poccuiickoit @enepanun ot 18.05.2023 Ne 371
«O0 yrBepxkaeHuu ¢GeaepanibHON 00pa3zoBaTeNbHON IPOrPaMMbl CPETHETO OOIIETO
obpazoBanus» (3apeructpuponat 12.07.2023 Ne 74228).
6. IIpuka3z Munucrepcra npocsenienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287
«O06 yrBepxkIeHNH (pefiepabHOTO roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO
oOmiero oopazoBanus» (3apeructpupoan 05.07.2021 Ne 64101)
7. IIpuka3z Munucrepcra npocsenienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370
«O06 yrBepxeHNH (enepanbHOM 00pa3oBaTeNbHON TPOTPAMMbI OCHOBHOTO OOIIIEro
oOpazoBanus» (3apeructpuponan 12.07.2023 Ne 74223).
8. ITpuka3 Munnpocsenienus Poccun «O06 yrBepxkaeHHH (heaeparbHOro roCyAapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHapTa cpeHero obuiero oopasosanus» ot 17 mast 2012 r. Ne 413 (B pen.
[Tpukaza Munnpocseuienus Poccuu ot 12.08.2022 Ne 732)



9. [Tpuka3 Munnpocsemenus Poccun ot 18.05.2023r. Ne 371 «O06 yrBep:kaeHUH
benepanbHON 00pa30BaTEILHOM MPOTrPaAMMBI CPETHETO OOIIETO 00pa30BaAHUSD.

10. [Ipuka3z Munnpocsemienus: Poccuu ot 22.01.2024 Ne 31 «O BHeceHUH U3MEHEHMUIA B
HEKOTOpbIe MpHuKa3sl MuHKCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu u
MunuctepcrtBa npocserienust Poccuiickoit deneparuu, kacaromuecs heaepanbHbIX
rOCyJapCTBEHHBIX 00Pa30BaTEIBHBIX CTAaHIAPTOB HAYAIILHOTO 00IIero 00pa3oBaHus U
OCHOBHOTO 00111er0 00pa3oBaHUs».

11.  Ilpuka3 Munnpocseuenus Poccun ot 24.11.2022 1. Ne 1023 «O0 yrBepx’aeHUN
(deneparbHON agaNTUPOBAHHON 00Pa30BATEILHOM MTPOrPAMMBI HA4aIbHOTO 0OIETOo
o0Opa3zoBaHus U 00y4arOIIUXCS ¢ OTPaHUYEHHBIMI BO3MOKHOCTSMHU 370POBBS.

12. [Tpuka3z Munnpocemienus: Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsnka
OpraHM3aliy U OCYILECTBICHUS 00pa30BaTeNbHON JESITENIbHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIHHBIM MPOTPaMMaM - 00pa30BaTEIbHBIM ITPOrpaMMaM Ha4aJIbHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPEIHEro 00IIeTr0 00pa30BaHUM.

13.  Ilpwmka3z Munnpocsemnienus: Poccun ot 21.09.2022 Ne 858 «O06 yTBep»)aeHUN
(denepanbHOro nepeyHs y4eOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO NIPU pealln3aluu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaI0 00pa3oBaTeIbHbIX MPOrpaMM HayalbHOTO OOIIEro,
OCHOBHOTO OOIIETO, CPEeTHEro 00IIero 00pa30BaHUs OPTraHU3AIUSIMHA, OCYIIECTBIISIONUMH
00pa30BaTeNIbHYIO JIEATEIBHOCTh U YCTAHOBIIEHUS MPEEbHOTO CPOKa UCTIOIB30BaAHUS
UCKJTIOYEHHBIX YUEOHUKOBY.

14. [Ipuka3 Munnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHMM U3MEHEHNH B
npuitoxxeHust Ne 1 u Ne 2 k IIpukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yTBepxkaeHnr PITY, nonyleHHbIX K UCIOIb30BaHUIO TTPU PEATTU3AIMN UMEIOIIAX
roCy/IapCTBEHHYIO aKKpeIuTaIiio o0pa3oBaTelIbHBIX IPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOTO OOIIET0, CPEeTHEro 00IIero 00pa30BaHUs OPTraHU3AIUSIMHA, OCYIIECTBISIONUMH
00pa30BaTeNIbHYIO JIeATENBHOCTh U YCTAHOBIIEHUS MPEJEIIbHOTO CPOKA MCIOJIB30BaHUS
UCKJTIOYEHHBIX YUEOHUKOBY.

15.  IIpuka3 MunucTepcTBa HayKH M BHICIIET0 0OpazoBanus Poccuiickoit denepanuu,
Munucrtepcta npocsenieHus: Poccutickoit @enepanun ot 30.06.2020 Ne 845/369 «O6
yrBepxkaeHun [lopsiaka 3auera opranusalyeii, OCyIiecTBIsomEeH 00pa30BaTeIbHYIO
JeSITeNIbHOCTD, PE3YJAbTATOB OCBOCHHSI 00Y4arOIUMHUCS Y4€OHBIX IPEAMETOB, KYPCOB,
JUCLMIUIMH (MOJYJel), IPaKTUKH, TOTIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOTPaMM B IPYTHX
OpraHM3aIUsaX, OCYIIECTBISIONINX 00pa30BaTENIbHYIO ICATEIbHOCTDY.

16.  IIpuka3z Munnpocsemenust Poccun 04.10.2023 Ne738 «O6 yrBepkaeHun (henepabHOTO
MIepPEYHs IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K UCIOIb30BAHUIO TPU
pealin3aiy UMEIOLUX FOCYIaPCTBEHHYIO aKKPEIUTAIIII0 00pa30BaTeIbHBIX MPOTrpaMM
HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CPeTHETr0 OOIIET0 00pa30BaHUsDY.

17. [Ipuka3z Munnpocsemenus Poccuu ot 03.08.2023 Ne 581 «O BHeceHMH U3MEHEHUS B
MYHKT 13 mopsiika opraHu3aiyy U OCyIIECTBICHUS 00pa30BaTENbHOMN A€ATEIHHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MPOrpaMMam - 00pa3zoBaTeNbHBIM MPOrpaMMaM Ha4allbHOTO
0011ero, OCHOBHOTO OOIIETo U CpeiHero ooIIero 00pa3oBanus, yTBEP>KIEHHOTO MPUKA30M
MUHHUCTEPCTBA MPOCBElLeHNs poccuiickoil peneparuu ot 22 mapta 2021 1. Ne 115»

18.  Ilpuka3z Munnpocsemenust Poccun ot 21.06.23 Ne556 «O BHeceHUM U3MEHEHUI B
npunoxenus Ne 1, Ne 2 k npuka3zy Munpocsemenus Poccun ot 21.09.2022 Ne 858 «O06
YTBEP)KJICHUHU (he1epaIbHOro NepeuHs ydeOHUKOB, TOMYIIEHHBIX K HCIOIb30BaHUIO IPU
peanu3aiy UMEIOIINUX FoCyJapCTBEHHYIO aKKpeIUTalli0 00pa30BaTEeNIbHBIX IPOrpaMM
HayvaJIbHOTO 00Iero, OCHOBHOTO OOIIEro, CpeTHEro 0011ero 06pa3oBaHus OpraHu3aysIMy,
OCYIIECTBISIOMIMMU 00pa30BaTENbHYIO AEATEIBHOCTD, U YCTAHOBIICHUS MIPEIEIBHOTO CpOKa
UCIOJIb30BAHUS UCKIIFOYEHHBIX YUEOHUKOBY.

19.  TlocranoBnenue IIpaButensctBa PO ot 11.10.2023 Nel678 «O06 yTBepKI€HUH MPaBHII
IpUMEHEHHs AIeKTpoHHOTo 00yuenus, JJOT npu peanuzannunu o0pa3oBaTeNbHOIO MPOIIECCaN.



20.  IlocranoBnenue I'1aBHOTO rocy1apCTBEHHOTO CAaHUTApHOTO Bpada Poccuiickoit
@eneparun ot 28.09.2020 Ne 28 «O06 yrBepknennu canutapabix npasui CII 2.4.3648-20
«CaHUTapHO-3MHUIEMHOJIOTHUECKIE TPEOOBAHUS K OpraHU3aMsIM BOCIIUTAHUSA U 00yueHHUS,
OT/IbIXa U 03/10pOBJIeHUs JieTer u Mosoaexu» (BMecte ¢ «CII 2.4.3648-20. CanutapHbie
IIpaBUIIA...»).

21.  TlocraHoBnenue I’ 1aBHOTO rocyIapCTBEHHOTO CAaHUTapHOTO Bpada Poccuiickoit
Oenepaunu ot 28 stuBaps 2021 r. Ne 2 «O06 yTBep:kJieHUU caHUTapHbIX NpaBui U HopM CanlluH
1.2.3685-21 «I'urneHnueckue HOpMATHBHI M TPEOOBAHUS K 00ECTIEUCHUIO OE30MaCHOCTH U (HJTH )
0e3BpEAHOCTH IS YeJIOBeKa (haKTOPOB CPEIbl OOUTAHUSY.

22.  IIucemo Munnpocsemenust Poccun ot 12.02.2024 Ne03-160 «Pa3bsicHeHHs: IO BOTIpocam
opranu3anuu 00y4eHHs 0 OCHOBHBIM 00111€00pa30BaTEIbHBIM U JOTIOTHUTEIBHBIM
oO11Iepa3BUBAIOLINM MporpaMmam JUIsl 1eTel, Hy>KJalouXcs B JUIMTEIbHOM JICYEHUU B
MEJIUIUHCKUX OPTaHU3aIUSIX).

23. NupopmannonHoe nmuceMo JlenaprameHTa rocy1apcTBEHHOM MOJIMTUKY U YIIPaBJICHUS B
cdepe odmiero odpazoanust MunncTepersa npocsenieHus PO ot 22.05.2023 Ne 03-870
«OTBETHI Ha TUIIMYHBIC BOMIPOCHI, BOSHUKAIOUINE HA PErHOHAIBHOM, MYHHUIIMIIATBHOM YPOBHSIX H
ypoBHE 00pa3oBaTenbHOI opranuzanuu, o BBegeHnu @OOTIy.

24, Meroandeckue peKOMEHIAINHU TI0 00ECTICUCHHIO ONITUMU3auK yaeOHo# Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3padoTanusie DenepanbHO CIy)00M 10 Haa30py B chepe
3aIMTHI TIpaB oTpeduTeneit u Omarononyuns yenoBeka, DbYH «DenepanbHplii HaydHBIN
neHntp ruruensl um. O©.®. Dpucmanay Pocniotpeduaazopa u mp.).

25.  Meroandeckne peKOMEH/IAIH 10 00ECTICUSHUIO CAaHUTAPHO -ITHIEMHOTIOTHIECKIX
TpeOOBaHUI pU peanu3alru 00pa3oBaTeNbHbIX MPOrPpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO
00y4eHMS U AUCTAHIIMOHHBIX 00pa3oBaTeabHbIX TexHoaoruii (MP 2.4.0330-23 ytB. 29.08.2023
pykoBoauTesneMm denepaibHON CITYKOBI 110 HAI30PY B chepe 3aluThl IpaB MOTpeOuTeNeh u
OnaromnoJryuns yenoBeka, [ maBHbIM canuTapHbiM BpadoM PD A 1O. ITorosoit).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®uzrka — Hayka o0 Ipupojie. SIBJIeHUs NPUPObI (3JEMEHTHI COJIEPKAHUS, BKIIOYAIOLINE
MEXIpeIMEeTHbIE CBs3M). DPU3NYECKHE SBJICHUS: MEXaHUYECKHUE, TEIUIOBBIE, 3JIEKTPUYECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuyuHbL. PasmepHocTh. EnmuHunel ¢usmdeckux BenwuuH. M3mepenue
¢usnveckux BenwuuH. OTanoHel. Pusmueckue mnpubopsl. llena npenenus. IlorpemrHocTh
m3mepenuit. [lpaBuna Oe3zomacHoTO Tpyaa mpu padore ¢ JabopaTOpHBIM 000PYIOBAaHUEM.
MexnyHapoaHas cuctema enuHull. [lepeBoa BHECUCTEMHBIX eTUHUI] B etnHuIbl CH.

Kak ¢u3uka m apyrue ecrecTBEHHblE HAyKH H3y4yaroT npupony. EcTecTBeHHO-Hay4dHBIN
METO/I TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMPOBEPKE THUIOTE3, OObsICHeHHWEe Habmogaemoro spieHus. OmnucaHue
(bMBUYECKUX SIBICHUH C TIOMOIIBIO MOJIEIICH.

emoncmpayuu.

MexaHnnyeckue, TerIoBble, SJIEKTPUUECKHE, MaTHUTHBIE, CBETOBbIE, 3BYKOBBIE SIBJICHUSI.

Ouznyeckue MpUOOPHI U Mpollenypa MPSMBIX HU3MEPEHUN AaHAJOrOBBIM M IU(GPOBHIM
prudopoMm.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIEHUs MIKAIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUIM.

N3mepenue miomaan u 00bEMa. MeTo majieTku.

H3mepenune BpeMeHu.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3mMepoB MajblX Ten. Metos psaoB.

[IpoBenenue wuccienoBaHUs IO IPOBEPKE THUIIOTE3bl: JAJBbHOCTh IMOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIlIe BHICOTA MTYCKA.

Pasznen 2. [lepBoHayaibHble CBeJIEHUS O CTPOEHUHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchbl. OIBITHI, JOKA3bIBAKOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxkenue uactui BemiecTBa. CBsI3b CKOPOCTH JIBMXKEHHMS YacTHUI[ C TEMIIEpaTypoM.
bpoynoBckoe nBuxenue. Huddysus. BzaumoneiicTBue dYacTull BelIecTBa: MPUTSDKEHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U TBEPIBIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHIM
BO/JIBL.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBMKEHHUSL.

Habmronenue nuddysum.

HabGmionenue sBrneHui, OOBACHSIOMIMXCS MPUTSDKEHWEM WM OTTaJKMBAHUEM YacTHUIL
BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

OneHka JuaMeTpa aToMa METO/IOM PsIZIOB (C MCTIOJIb30BaHUeM (oTorpaduil).



OnbITHI 0 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHMSI Ta30B.

OnbITHI O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHUSL.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe asmxkeHue. Ilyrb u nepemenieHne. PaBHOMEpPHOE M HEPaBHOMEPHOE
newkeHne. CBoOOJHOE MaJCHHE KaK NPUMEP HEpaBHOMEPHOTo ABWKEHHUS Ted. CKOpOCTb.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBHKEHHUH. Pacdér myTu 1 BpeMeHU JABUKCHHUS.

I'padbmkn 3aBHCHMOCTEH BEJIWYWH, OIMCHIBAIOIINUX JABMKeHHE. OOmmMe MoHATHS 00
OTHOCHUTENLHOCTH JABMKEHUS. CI0KEHNE CKOPOCTEH JIJIsl T, MBIKYIIUXCS IMapauIesbHO.

SBnenue wHepnuu. 3aKOH HHEpUUU. B3aumonelcTBUE TeNl KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXKEHHS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEJIbHOM JBHKEHUHU.
[TnoTHOCTH BemiecTBa. CBS3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYI B €IUHUIIE 00bEMa BEIIECTRA.
Cwmecu u cruiaBbl. [loBepXHOCTHAS U TMHEHHAS TIJIOTHOCTb.

Cuna xak XxapakTepucTuka B3aumojeictBus Tten. Cuia ynpyroctu U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AMHAMOMETpA. SIBlIeHNE TATOTEHUS U cuila TshkecTH. Cuiia TSHKeCcTH
Ha Jpyrux mianerax. Bec tena. HeBecomocts. CrioskeHue Cuil, HaNpaBJI€HHBIX IO OJHOU MPSIMOA.
PaBropnelictByromas cwi. Cuna TpeHus. TpeHUe CKOIbXEHHUS U TPEHHUE MOKOsl, BA3KOE TPEHUE.
Tpenue B Ipupoe U TEXHUKE.

emoncmpayuu.

Halnronenne MexaHM4IeCKOTO JBMKEHUS Tea.

N3mepenune cCkopocTy MPSMOJTHHEHHOTO IBYKCHHS.

HaGnronenue siBieHUs] HHEPIIAH.

HaGnronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJl.

CpaBHeHME Mace MO0 B3aUMOJICUCTBUIO TEJ.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre CKOPOCTH pPaBHOMEPHOIO [BIDKEHHUS (IIapuka B JKUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

Omnpenenenue cpeHeil CKOPOCTH CKOJbKEHHS Opycka WIM IIapuka [0 HaKIOHHOU
IIJIOCKOCTH.

Onpenenenre MI0THOCTU TBEPAOTO TeENA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTshkeHUs (nedopmanuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIbKEHUSI OT CHJIbI JABJICHUS U
XapaKTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

Hasnenue. Cuna naBneHus. CriocoObl yMEHbIIICHUS M yBEeTUYEHUs AaBieHus. JlaBneHue
ra3a. 3aBHCHMOCTh JaBJICHUS ra3za oT 00béMa U Temneparypsl. llepeqaua naBneHus TBEPABIMU
TeJaMu, KUAKOCTAMU U TazaMu. 3akoH Ilackans. [ITneBMaTnueckue MalvHbl.

3aBUCHMOCTh JaBIIEHUS SKUIKOCTH OT TUIYOMHBI TOTpyXeHus. [uapocratuyeckuit
napanokc. CooOrmraromuecs cocyapl. ['mapaBnuueckue MexaHu3mbl. Mcronb30BaHHE BBICOKHX
JABJICHUN B COBPEMEHHBIX TEXHOJOTHIX. ¥ CTPOWCTBO BOJOMIPOBOAA.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpUYUHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OmnbiT Toppuuermnmu. M3mepenune atmocdepHOro naBieHHA. 3aBHUCHUMOCTH
aTMoc(epHOTO JaBJE€HHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl mns u3MepeHus
aTMOC(epHOTO JTaBICHHUS.



JleiicTBHE )KUIKOCTH U ra3a Ha NOrPYyKEHHOE B HUX TeNo. BeITakuBatomas (apXxumenoBa)
cwia. 3akoH Apxumena. YcClIOBUE€ BO3HUKHOBEHMSI BBITAJIKUBAIOUIEH (apXUMENOBOM) CHUIIBI,
nonarekanue. [LnaBanue ten. Bo3myxoruiaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBineHUs )KUIKOCTBIO U Fa30M.

CooOlmarommecs: CoCypl.

I'mppasinnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO AABJICHHUS.

Cudosn.

3aBUCUMOCTD BBITAIKUBAIOIIECH CHUIIBI OT 00BEMA MOTPYKEHHOU B JKHIKOCTh YacTH TeJa U
MJIOTHOCTHU KUKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEN: IJIABAaHUE WIM MTOTPYKEHHUE TEN B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEN Tella U )KUIKOCTH.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHON B )KUAKOCTh YaCTH
Tena.

Onpenenenre BITAIKUBAIOIIEH CUJIIbI, IEUCTBYIOLIECH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.

[TpoBepka HE3aBUCUMOCTH BHITAIKUBAONIEH CHJIBI, CHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
MAcChl Tela.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKABAIOIIECH CUJIbI, IEUCTBYIOIIECH Ha TEIO
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa U OT IJIOTHOCTHU KHUAKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHUE JIOAKM M OIpEAENIeHHe €€
TPY30MOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIIHOCTB. JHEPrus.

Mexanuyeckasi paboTa Juis CUJjl, HallPaBJICHHBIX BJOJIb JUHUU NIepeMeeHus. MOIHOCTb.

[IpocTbie MeXaHU3MBI: pblYar, BOPOT, OJOK, TWOJUCHACT, HAKJIOHHAs IUIOCKOCTD,
HOXXHUYHBIA MexaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [IpaBuno momenToB. [Ipumenenue
MpaBWJia paBHOBeCUsl pblyara K OnoKy. «3o1otoe mpasBwio» Mexanuku. KIIJI mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY, TEXHUKE, )KUBBIX OpraHU3MaXx.

Mexanunueckas sHeprusd. Kunetnueckas u notreHuuanbHas sueprus. [IpeBpamenue o1Horo
BH/Ia MEXAaHUYECKOM SHEPTUHU B IPYroil. 3aKOH COXpaHEHMS U IIPEBPALLECHUS SHEPTUU B MEXaHUKE.

Hemoncmpauuu.

[IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue ycaoBuii paBHOBECHS pbluara.

N3amepenne KIIJl HakIOHHOM MJIOCKOCTH.

N3ydenue mpaBuia pelyara Ass MOJABHKHOTO U HEMOIBHKHOTO OJIOKOB.

Omnpenenenue KII/] moaBmXHOTO U HEMOABMKHOTO OJIOKA.

Onpenenenve pabOThl CUIIBI YIPYTOCTH MPH MOABEME TPY30B MPU MOMOIIH MMOABHKHOTO
Omoxa.

N3yuenune 3akoHa COXpaHEHUSI MEXAaHUYECKOUN SHEPTI .
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Paznes 6. TenuioBble siBJIeHUS.

OcHOBHBIE NOJI0KEHUS MOJIEKYJIIPHO-KHUHETUUYECKOM TEOpUHU CTPOEHUS BelllecTBa. Macca u
pa3Mepsl aTOMOB U MOJeKyd. OIbITbl, NOATBEP)KIAIOLUINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOU TEOpHUH.

Monenu TBEpIOTO, KHUAKOIO U ra3000pa3HOro coctosiHui BeulecTBa. Kpucrammueckue u
amopdHsbIe Tena. OOBsICHEHNE CBOWCTB Ia30B, JKUJIKOCTSH M TBEPABIX TN HA OCHOBE TOJIOKESHUI
MOJIEKYJISIPHO-KUHETHYEeCKOH Teopuu. CMauumBaHUE U KalWULIpHbIE sBIEHMS. TemsoBoe
paciupeHHe U cxxaTue.

Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIJIOBOTO JIBMXKEHUS YaCTHUILL.
Buyrpennss sneprusa. CriocoObl N3MEHEHNS BHYTPEHHEH SHEPrUu: TeIUIoNepeaya U COBEpLIEHUE
paboTel. Busel Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKIIHS, U3JIyUEHUE.

KonuuectBo TemnoTel. YienbHas TEIVIOEMKOCTh BeLIECTBA. Te€mIooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOTo OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIIMYECKUX
BEIIECTB. YJelbHas TemioTa ruiaBieHus. [lapooOpasoBanue u koHjaeHcamws. Mcmapenue.
Kunenue. YnenbHas Temnora mapooOpa3oBaHus. 3aBUCUMOCTb TeMIEpaTypbl KUIMEHUS OT
aTMOC(hepHOTO TaBJICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aurareneit KIIJ[ temnmoBoro nBuratens. TeruioBbie
JBATATENH U 3aIIUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTHH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysun.

Habmronenue sBjaeHU cMadynBaHUS U KaMWJUTSIPHBIX SIBJICHHM.

Habnroienue TemnoBoro pacimnpeHus Tei.

W3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHHUH.
[IpaBuna n3mepeHus TeMneparypsl.

Buns! Tenonepenayuu.

OxJaxkJieHue Mpu COBEPLICHUHN PaOOTHI.

LN WNRE

HarpeBaHHe IIpH COBCPIICHUN pa6OTBI BHCIIIHUMHU CHJIaMU.

=
o

. CpaBHeHI/Ie TEII0EMKOCTEHN Pa3IMYHbIX BCIICCTB.

[y
[N

. Habnronenne xunenus.

[EEN
N

. Habnronenue nocrosiHCTBa TeMIIEpaTyphl MPH TUIaBICHUU.

13. Moaenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopusie pabomot u onvimol.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CHUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmeITH IO Ha6J'IIOI[eHI/IIO TCIIJIOBOT'O pacClIupCHUA I'a30B, JKUIKOCTEHN 1 TBépI[I)IX TCII.
4, OnpeneneHHe HAAaBJICHUSA BO3lyXa B OatoHe mmmpuna.
5. OHLITH, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL [JABJICHUA BO3AyXa OT €ro 00béMa u

HarpeBaHMs WIN OXJIAXKJICHHS.
6. IlpoBepka TrHMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHUAKOCTH B
TEPMOMETPHUECKON TPyOKE OT TeMIIepaTyphl.



7. HalGnmroneHve W3MeHEHHs] BHYTPEHHEW SHEPrUU Teja B PE3yJbTaTe TEIUIONEpeIadyud |

paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA ITPU CMELIMBAHUM XOJIOHOM U ropsiueii BOJIBL.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpH TEIIOOOMEHe ¢

HarpeTbiM METAIUTMYECKUM [TUITUHAPOM.

10. Onpenienenue yieabHOM TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue nmpouecca HCnapeHus.

12. OnpenieneHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Omnpenienenue yieabHOM TEIIOTHI IIJIaBJIECHUS JIba.

Pa3nen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHHS.

Dnektpuzalus Tel. J[Ba poja JieKTpuuecKux 3apsa10B. BzanmopelicTBre 3apsskeHHBIX TETT.
3akon KyioHa (3aBUCUMOCTH CHJIBI B3aUMO/ICHCTBUS 3apSHKEHHBIX TET OT BETUMYUHBI 3aps/IOB U
PACCTOSTHUS MEXKTy TEIaMu).

Onektpuyeckoe mnoJie. Hanpsok€HHOCTD AeKTpudeckoro moss. [IpuHIUI Cyneprno3uinm
ANIEKTPUYECKUX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsaoB. DJIEMEHTapHbIM dnekTpudeckuid 3apsn. Crtpoenue
atoMa. [I[pOBOJTHUKY W TUANEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. KMcTouHMKmM
MMOCTOSTHHOTO TOKa. JIEMCTBHUS DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onextpuueckass uenb. Cuna Toka. JnekTpuueckoe HampsbkeHue. CoOnpoTHBIEHHE
MPOBOJIHUKA. YJIeTbHOE CONpPOTHUBJIIEHHME BemnlecTBa. 3akoH Oma I y4yacTKa IEMH.
[TocnenoBarenbHOE M NApAIIEIBHOE COEUHEHUE IPOBOJHUKOB.

PaboTa u MOmHOCTE 3MeKTpruyYecKoro Toka. 3akoH [[xoyns—JIeHmna. DnekTpuueckue 1enu
U IOTpEOUTENH IEKTpUUIECKOi sHeprun B ObITy. KopoTkoe 3aMbikaHUe.

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJjie
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 31eKTpoOMarHuToB B TEXHUKE. /[eficTBHE MAarHUTHOTO MOJIA
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJBUIATENb IIOCTOSHHOIO TOKa. lMcrmosb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue  AIEKTpOMAarHUTHOM  wHAYKHMU. [lpaBwino  JleHna.
OnextporeHepatop. CrnocoObl MOMYyYEHHUS AIIEKTPUUYECKOW HHEPruu. OIJEKTPOCTAHLMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DnekTpusanus Teil.

JIBa pojia 3NEeKTpUUECKUX 3apsi 0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTUYeCKas UHTYKLHUS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AMDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

10. DnexTpUYeCKUi TOK B )KMIKOCTH.

11. T'a30BbIM pa3psn.

12. MI3aMepeHue cuiibl TOKa aMIIepMETPOM.

O N A WNRE



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

H3MepeHne JIeKTpUYECKOr0 HaNPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH cOpOTHUBIICHUM.

BzaumogelicTBre MOCTOSHHBIX MAarHUTOB.

MoienupoBaHrE HEBO3MOKHOCTH Pa3IEJICHUs TIOJIFOCOB MarHMTa.
MoienupoBaHrE MAarHUTHBIX TOJIEN OCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTtHO€ 10JIe TOKa. DJIEKTPOMAarHuT.

JlelicTBME€ MarHMTHOTO TOJISl HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM WHTYKLIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOBHUKHOBEHHUSI.
DIEeKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopubvie padbomot u onvimel.

o vk wnNeE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpIThI 10 HAOTIOACHUIO SJEKTPU3AIMH TEJ UHIYKIUEN U TPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa IPOBOJIHUKH U JUDJIEKTPUKH.
COopka u mpoBepKa pabOThI ATEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

W3mepenue u perynnpoBaHue CUIIbI TOKA.

N3mepenue u perynnpoBaHie HapsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

OnbITel, JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJIHUKA OT €ro JJIMHBI, IJIOIIAU NONEPEYHOTO CEUEHHS U MaTepHaa.

[IpoBepka npaBuia CloKEHUS HAPSKEHUI IPH MTOCIIEI0BATEIBHOM COEIMHEHUH IBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUIIbI TOKA MIPU ApAJLIEIbHOM COEIUHEHNUH PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, HYLIET0 Yepe3 JIAMIIOUKY, OT HaIlIPsKEHUS Ha
HEH.

Onpenenenue KIIJ] narpesarens.

HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHUSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB MpU UX OOBEAUHEHUU H
pa3zieneHun.

HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aMMOJICHCTBUS KATYIIKU C TOKOM U
MAarHuTa OT CHJIbI TOKa U HAIPaBJICHUs TOKA B KaTYIIKeE.

N3ydeHne neicTBUsl MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl AJIEKTPOABUTaTENs.

N3mepenue KIIJI anexkTpogBUraTeIbHON yCTaAHOBKH.

OneITBI IO MCCIENOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOW MHIYKIMH: HCCIENOBaHHE
W3MEHEHHUH 3HAYEHUS U HAIlPAaBJICHUS] MHAYKIMOHHOIO TOKa.
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Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JIBW)KEHMs. PaBHOMepHOe mnpsMOJMHEHHOe JABukeHue. HepaBHomepHOE
npsiMoJiuHeiiHoe JBmkeHue. CpeiHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JB>KCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkenne. CBo6oiHoe nagenue. OnbIThI
lNasmanes.

PaBHOMepHOE JBIKEHHE 1O OKpyKHOCTH. Ilepmon m dactora oOpamenus. Jluneinas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[IepBoiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpunimun
CYIIEPIIO3UIINHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUS CKOJBKEHHS, CHJa TPEHHS
MOKOSI, IPYTUe BUABI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TaJeHUs.
JBmxenue manet BOkpyr Connna. [lepBas kocmudeckast ckopocts. HeBeCOMOCTh U Ieperpy3Ku.

PaBHOBecue marepuanbHOU TOUkH. AGCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHON OChIO BpallleHus. MoMeHT cuitbl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenne umnynbsca. Mmnynsc cuiibl. 3aKOH COXPAaHEHMS MMITYJIbCA.
PeaxkTnBHOE IBIDKEHUE.

Mexanuveckass paboTa WU MOITHOCTh. PaboTa cui TsDKecTH, ynpyroctd, Tpenus. CBs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO Haja MOBEPXHOCTHIO 3EMIIU.
[TorennmanbHas SHEprus cxarol npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPTHH.

Hemoncmpayuu.

1. HalmroneHue MeXaHU4ECKOTO JIBHKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyT€Hl M TPACKTOPUWA JBHKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI MPSAMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKEHUSI.

Habmronenue ABM>KEHUS Tea M0 OKPYKHOCTH.

Habnronenne MexaHW4ecKuX sIBJICHUM, TPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay
pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENILHO KabuHeTa (U3UKH.

o uhkw

3aBUCHUMOCTh YCKOPEHHSI TeJla OT Macchl Tella U ICUCTBYIOIIEH Ha HEro CHIIBI.
8. HaOmroneHue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJI.
9. H3meHeHue Beca Teja MPH YCKOPEHHOM JIBHKCHHH.
10. [lepenava uMIynbca mpu B3auMOICHCTBUU TEI.
11. TIpeoOpa3oBaHus SHEPTUU MPU B3aUMOJCHCTBUH TEll.
12. CoxpaHeHue UMIYJbca MPU HEYIPYTOM B3aHMOICHCTBUU.
13. CoxpaHeHue UMIYJbca MPH a0COIIOTHO YIPYTOM B3aHMMOJICHCTBUH.
14. HabmoieHue peakTUBHOTO JBUKCHHUS.
15. CoxpaHeHue MEXaHU4YEeCKOW YHEPTUU MPU CBOOOTHOM MaICHUH.
16. CoxpaHeHue MEXaHUYECKOW YHEPTUU MPU JABIKEHUU Tella MO IeHCTBUEM TPY>KUHBI.
Jlabopamopusie padomot u onvimel.



1. KoHCTpyupoBaHME TpakTa JUisl pa3rOHa M JAJIbHEWIIEr0 PaBHOMEPHOIO JBHKECHUS
[IapUKa WK TEJIEKKH.

2. Omnpeznenenue cpefHed CKOPOCTH CKOJBKEHUS Opycka WM JBM)KCHHUS IIApUKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpezneneHne YCKOpEHHUS Tela NPU PABHOYCKOPEHHOM JBIKEHHH MO HAKIOHHOM
IIJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHUU 0€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka runoTesbl: €y PU PaBHOYCKOPEHHOM ABM)KEHUU 0€3 Ha4allbHOM CKOPOCTH
IIYTH OTHOCATCA KaK pAJl HEUYETHBIX YHUCCJI, TO COOTBCTCTBYIOIUC ITPOMEIKYTKH BPCMCHU
OIHUHAKOBBI.

6. HccrnenoBanue 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOIO
JTABJICHHUS.

7. Omnpenenenue ko3ppuireHTa TpeHNs CKOIbKEHUS.

00

Onpenenenne KECTKOCTU MPYKUHBI.
9. Ompenenenue pabOTHI CWIBI TPEHHUS TPU PABHOMEPHOM JBMIKEHHWH Tela TI0
TOPU30HTAIBHON TOBEPXHOCTH.
10. Onpenenenue pabOTHI CUIIBI YOPYTOCTH TPH TOIBEME Tpy3a C HCHOJB30BAHHUEM
HETIOIBMYKHOTO Y TIOJIBIDKHOTO OJIOKOB.

11. M3yyeHue 3aK0HA COXPAHEHUS SHEPTHUU.

Pa3znen 9. Mexannueckue Koje0aHUs U BOJHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKW. [IpeBpamieHue »sHEpruu mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatomue konebanus. BeiHyxneHHbie kosebanus. Pesonanc. MexaHuueckune BOJHBI.
CpoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHnyeckue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBIL.

3Byk. ['pomMKOCTh 3ByKa 1 BeicOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

emoncmpayuu.

1. HaGmronenue koyieOaHUM TEN MO ACHCTBUEM CHJIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaOmonenue kosieOaHUi I'py3a Ha HUTU U Ha TIPYXKUHE.

3. HaOmroneHne BRIHYXACHHBIX KOJICOAHUHN M pe30HaHCA.

4. PacnpocTpaHeHHE MPOJIOJIbHBIX U IMOMIEPEYHBIX BOJH (HA MOJICIIN).

5. HalGmioneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pEe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. OmpeneneHue 4acTOThl U EpUOAA KOJIeOAHUN MATEMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U MEPHOJa KOJIEOaHU MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KojieOaHUI MOJBEHIEHHOTO K HUTHU Tpy3a OT
JUITMHBI HUTH.

4. WccrnegoBaHue 3aBHCHUMOCTH TepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepuoAa KoJeOaHWW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEPUOIa KoJIeOaHU MPYKMHHOTO MasiTHIKA
OT Macchl I'py3a U KECTKOCTU MPYKUHBI.



7. W3mepeHue yckopeHus: CBOOOIHOTO MaJICHUsI.
Pazznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TMOJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. Illkana snekTpoMarHuTHRIX BOJH. Mcronbp30BaHre 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopubvie pabomot u onvimel.
1. V3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIBHOTO TenedoHa.
Pasnen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas mozens cBera. Mcrounuku ceera. lIpsMosmHEiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue cseta. [Inockoe 3epkano. 3aKoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHEee OTpa’keHUE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xox mydeit B numH3e. Omnrtuyeckas cucreMa (oToarmnapara, MUKPOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenne 6enoro cera B criekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaJbHBIX [IBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ1 ay4del B pacCeUBaroIeH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.
[Ipunnun neiictBus dporoanmnapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Mogens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIIEKT.
12. INonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yrila NaJeHusl.
2. HM3yyeHue xapaKTepUCTHK U300paxKeHUS MpPEAMETa B IUIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJia IIPEJIOMJIEHUSI CBETOBOTO JIyda OT yrja MajJeHusl Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnBITHI IO PA3JI0KEHUIO OEI0TO CBETA B CIEKTP.
OneITHI MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Paznen 12. KBanToBLIe IBJICHHUS.
OmnsiTel Pesepdopaa u nmnanerapHas mojnenb aroma. Mojens atoma bopa. Mcnyckanue u
norJionieHne ceera atoMoM. KBauTel. JInHeHyaTbie CIIEKTPHI.

W NoUh WNRE
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PagnoaktuBHOCTh. Aunb(a, Oera- M ramma-usmydeHus. CTpoeHHE aTOMHOIO Sjpa.
Hyxionnas Mopxens aromuHoro sgpa. M3otombel. PampnoaktuBHblEe npeBpamenus. llepuon
Iojypacnaaa aTOMHBIX siIep.

SnepHble peaklivy. 3aKOHBI COXPAHEHUs 3apsiI0BOIO U MAacCOBOIO YHCEN. DHEPrus CBS3U
aTOMHBIX si7ep. CBsA3b Macchl U SHepruu. Peakunu cunresa u geneHus saep. MlcrouHnku sHepruu
Connua u 3B€31.

SAnepHas sHepreTuka. JleicTBUSA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U NOTJIOMICHHUS.

2. CHexTpsl pa3InYHbIX ra30B.

3. CmekTp Bojiopoa.

4. HabmoneHue TpekoB B kaMmepe Buibcona.

5. PaloTa cu€Tunka HOHU3UPYIOIINX U3TYyUECHUH.

. Perucrpanms nzmydeHus: mpupoaHBIX MHHEPAJIOB U TIPOIyKTOB.

Jlabopamopusvie padbomot u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPTMM YacTUIBI MO TOPMO3HOMY MYTH (110

¢dboTorpadusim).

3. M3mepeHue paguoakTUBHOTO (poHa.

IHoBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpHUTENBHO-0000IIAIOIINIT MOTYJTh MPETHA3HAYEH TSI CHCTEMAaTHU3aIluy 1 000 0IIIeHUS
MIPEIMETHOTO COAEPKAHUS U ONbITA JAESITEILHOCTH, IPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢bu3MKK, a Takke JUIsl OArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMEHY MO (HU3UKE s
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipu n3ydeHnn JTaHHOTO MOYJISI PEATU3YIOTCSL U CUCTEMATU3UPYIOTCS BUJIbI J€SITEIbHOCTH,
Ha OCHOBE KOTOpBHIX oOOecrneuyuBaeTrcs [OCTIKEHHE MPEeIMETHBIX U  MeTalpeIMEeTHBIX
IUTAHUPYEMBIX PEe3YyJbTaTOB 00ydeHHus, (QOpMHUpPYETCs €CTeCTBEHHOHAy4YHas TIPaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIICIOBAHUSI SIBIICHUI IPUPO/IbI U TEXHUKH, OBJIa/ICHUE YMEHUSIMHU
OOBSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS NOJyYeHHbIC 3HAHUS, pelaTh 3a/1a4i, B TOM YHCIIe
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHbIC.

[IpuHIMIHATBEHO AEATEILHOCTHBIN XapakTep AJAHHOTO pasjiena pealn3yercs 3a cuéT Toro,
4YTO 00y4aroLUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI PacliO3HABAaTh U HAYYHO OOBACHATH (PU3UUECKHE SBICHUS
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

WCII0JIb30BaTh HAyYHbIE METOJIbI MCCIEAOBaHMs (U3NYECKUX SIBICHUIM, B TOM YHCIE AJIs
MIPOBEPKHU TMIOTE3 U MOJTYYCHHSI TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI Hambosee Ba)XKHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HarnpuMmep, MPaKTHYECKOro NCIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
IIPEBpAILEHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMUPOBAHBI CIEAYIONIUE TNIHOCTHBIC PE3YIbTATHI B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— LIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rPasKAaHCKOI0 U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— 0CO3HaHHE B&XKHOCTU MOPATbHO-3THUYECKUX MTPUHIIUAIIOB B JIEATEILHOCTH YIEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUYECKUX Ka4deCTB (PM3MUECKOW HayKu: €€ TapMOHWYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HAaHHME IEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa TMO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1Ar0NOJyYHs:

— 0CO3HaHUE LIEHHOCTH 0e30macHoro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaYKHOCTH TpaBm 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JJEKTPUUYECKUM U
TEIUIOBBIM 000PYJJOBaHHEM B IOMAIIIHUX YCIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKa peIeKCHH, TPU3HAHNE CBOETO IIPaBa Ha OMIHUOKY U TAKOTO ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aIim, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCle U (PU3NUECKUX 3HAHHUIA;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarollel cpebl, INTAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOKHBIX IMOCIEACTBUN IS
OKpY’Karollen Cpeibl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoi HaNMpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJI€ C HCII0JIb30BaHHEM (DU3NICCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE NEUCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICACTBEHHbIE CBSA3M NPU HU3YYCHHH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JENaTh BBIBOJBI C HCIOJIB30BAaHUEM JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
®  CaMOCTOSTEIIBHO BBEIOMPATH CIIOCO0 pemeHus yaeOHo! hu3nudecKoit 3a1auu (CpaBHEHUE
HECKOJIbKUX BAapUaHTOB peHIeHUs, BbIOOpP HauboJiee MOIXOAIIEro ¢ Yy4€ToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® TPOBOJUTH [0 CAMOCTOSITEILHO COCTABJIIEHHOMY IJIAaHY OIBIT, HECIOKHBIN (pu3rueckuii
9KCIIEPUMEHT, HEeOOJIbIIOE HCCIeI0BaHNe (PU3UUYECKOTO SIBICHUS,
® OIEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® POTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE (PUINUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpadukoii 1 ©X KOMOUHAIHSIMHU.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PeIlieHUE 3a7a4u U MOoJIepKaHne OJaroxenareJbHOCTH OOLICHHUS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCIeI0BaHus, IIPOEKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHTHOW W HHMBHUIYaTIbHON pabOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHUMATh L€ COBMECTHON JAEATEIbHOCTH, OpPraHM30BBIBATH JEHCTBUS MO €€
JOCTHKEHUIO: PacHpeleNiaTh poJid, 00CYKIaTh MPOILECCHl U PE3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOLINI MPOJYKT 1O KPUTEPHUSM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPUHATHS PpElIeHUN (MHIUBUIYaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEIOCTHKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPXKACHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MIPaBoO JIPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIUXCS YMEHUH:

WCIIONb30BAaTh TMOHATHS: (U3NYECKHE W XUMHUYECKUE SBJICHUS, HaONIOJCHHE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOAEWCTBYIOIIAsA cwia, Jedopmanus (yopyras, IUIacTUYECKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBI;

pasznuuath sBiIeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLUs, B3aUMOJIEICTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeiaya AaBJieHUs] TBEPAbIMU TeIaMH,
KUAKOCTAMHU U TrazaMu, aTtMocepHOoe [aBjeHHe, IUIaBaHWE TeJ, MpPEeBpalleHus
MEXaHUYECKOM HEPTUH) N0 OMHMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YUYEHHBIX (U3NYECKUX SBJICHUHN B OKPY)KaIOILEM MHpE, B
TOM 4ucie (QU3NYECKHE SBJICHUA B MPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM W HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO AAaBJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe phbIO,
pBIUard B Telle YeloBeKa, IPU 3TOM IMEPEeBOJUThH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHUH;

OTHCHIBATh U3yUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUYECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCT,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(QQHUIIMEHT IOJIE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETUYeCKass W TMOTEHIMaJbHAs SHEpPrusi), MpU OMHCAHUU IPABWIBHO TPAKTOBATH
(bu3MUYeCKUit CMBICI UCTIOJB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3BIBAIOIINE MAaHHYIO (DU3MUECKYI0 BEIUYHHY C
JIPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKUE SIBICHUS U MPOLIECChI, UCTIOb3Ys IPaBHIIa
CIIOXEHHsI CHJI (BJIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phiuara (OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPaHEHHUs MEXaHWYECKOW PHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

OOBSCHATD (PU3HUECKHE SBICHUS, IPOLIECCHI M CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallUii  MPaKkTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIBIATH  NPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€THble 3amaud B 1-2 necTBUs, HMCMOJNB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIKeE (PU3NYECKHE BETMUMHBL: Ha OCHOBE aHAJIN3a YCIOBUS 3a/1a4H1 3allUChIBATh
KpaTKoe ycJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI M TNPOBOAUTH



pacu€Tbl, HAaXOAWTH CIPABOYHBIC JAHHBIC, HEOOXOJWMBIC MJISi pEIICHUs 3anaad,
OILICHUBATh PEATMCTUYHOCTD MOTYYEHHOUN (PU3MUECKON BEIINUHMHBL,

pacro3HaBaTh MpoOIEeMbl, KOTOPHIE MOKHO PEIIUTH ITPU MOMOIIH (PU3NUIECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJENATh IPOBEPSIEMOE IPEANOJIOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH NOJYYEHHBIH PE3YyNbTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3YJIbTATaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAcChl Teja, 00bEMa, CUIIBI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCI0JIb30BAHNUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIECH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIEI0BAaHUSA, COOMpAaTh YCTAHOBKY U  BBITIOJIHATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (PMKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MUECKUX BETMYHMH B BUJIE ITPEATI0KEHHBIX TaOIUIl U TpaduKOB, JeNIaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

MPOBOJUTH KOCBEHHBbIE H3MEpPEeHHs] (U3NYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(h(GUIMEHT MOJIE3HOTO JEHUCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEIJI0KEHHON
WHCTPYKUHWU: NPU BHIMOJIHEHUH U3MEPEHUN cOOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JSHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TNIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX oOmHMCcaHUsA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (U3UYECKUX 3HAHUI B MOBCEAHEBHOM MU3HM Uil OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYILIECTBIISITh OTOOp HWCTOYHMKOB HH(OpManuu B VIHTEpHETE B COOTBETCTBHH C
3aJaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUN U IYTEM CPABHEHUS
Pa3MUYHBIX UICTOYHUKOB BBLICTATH HH(DOPMAIIHIO, KOTOPAS SBISETCS MPOTUBOPECUNBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPU BHITIOJTHEHUH YYEOHBIX 3aJJaHWi HAYYHO-TIOMYJISPHYIO JIUTEPATypy
(u3HYECKOTO CoAepKaHMs, CIPABOYHBIC MAaTePUAIILI, PECYPCHI ceTH MHTEepHET, BIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUU U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NICCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKHe COOOIIEHUS O Pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIIEIOBAHUM, TIPU ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOXKAATh BHICTYIUIEHUE MPE3EHTALINEH;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TpYIIE B COOTBETCTBUM C MTOCTABJICHHBIMH 3a/1a4aMH, CIEAUTH 3a BBIITOJIHEHUEM IIaHa
NEHUCTBUM, aIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JIEATEILHOCTH TPYIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOICUCTBUE, YIUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTAUIMUYECKHE W aMop(HBIE Tea,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOIHUKHU U JUDJIEKTPUKH, MOCTOSHHBIN IEKTPUUECKHUM TOK, MArHUTHOE T10JIE;
pasznuyath SBJACHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJEHCAlus,
IJIaBJICHUE, KpucTaJm3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terionepeaya
(TerIonpoBOIHOCTh, KOHBEKIMS, HM3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIMS) 1O ONHCAHMIO HX XapaKTepHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJICHUS B MPUPOJE, KPUCTAUIBI B Mpupoje, uzinydeHue ConHna,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IIMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apei( MoIoCcoB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3emiie, TOJIspHOe
CUSHHE, TPH O5TOM TMEPEeBOJUTH TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIJIOEMKOCTh BEIIECTBA, YJENbHAas TEIUIOTa IUIABJIEHUS, YAENbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAIIPSHKEHUE, COPOTUBIIEHHE TPOBOIHUKA, YIEIbHOE



COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOILHOCTD JIEKTPUUYECKOTO TOKA), IPU ONHUCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICIT MCIOIB3YyEMBIX BEJIIMYMH, 0003HAYCHUS U
eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIONIUE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpPApUKH H3YUYECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCHOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
MIPUHIIMI CYNEPIO3ULMH 110JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsa,
3akoH OMa A58 yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
3TOM J1aBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3alMCHIBATH €0 MATEMAaTUYECKOE
BBIPAKEHUE;

OOBACHATh (PU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYali MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh IPUUNHHOCIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ ONMOpoil Ha 1—2 M3ydyeHHBIX
CBOMCTBa (PU3NYECKUX ABJICHUH, PU3NUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H 3all1ChIBaTh
KpaTKO€ YCIIOBHE, BBISBIIATh HEIOCTAaTOK IAHHBIX JJISl pEUIeHHUs 3aJayd, BHIOMpATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE IS €€ PeleHus, TPOBOJUTH Pacu€Thl U CPABHUBATD
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPH NOMOIIH (U3UYECKUX METOJIOB,
HCIOJIb3YSl ONMCAHHE HCCIECNOBAHUs, BBIICIATh IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUJIBHOCTH MOPSAKA IPOBEACHUS UCCIIEIOBAHMS, 1E1aTh BEIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3HUECKHX CBOWCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTBIBAHUS U HATPEBAHUS IIPU U3JIyYCHUH OT LIBETA
U3Iyqaolme  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBUSI MAarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpoOBEpseMble MPEIIOJI0KEHUs, COOUpPaTh
YCTAHOBKY M3 IPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBATH XOJA OIBITa U
(bopMynupoBaTh BHIBOJBI;

BBIIIOJIHATH NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEZOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MOMEPEYHOT0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha IIPOBOJIHHUKE,
HCCIIeIOBaHUE TOCIIEA0BATEIbHOIO U MapaJlIebHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIEays
MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3ybTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpadUKOB, A€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHUS;



MPOBOJIUTh KOCBEHHBIE M3MEpPEHHsS (U3NYECKUX BEIHUYMH (yIeNnbHas TEIUIOEMKOCTh
BEIIECTBA, CONMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHUs,, COOMpaTh JKCIEPHUMEHTAIBbHYIO YCTaHOBKY, CIIEHYs
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEIIMYHMHBL,

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpOM Ha UX OmHCaHHs (B TOM YHUCIE: CUCTEMA OTOILJICHUS JIOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKHUJKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTEeIbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LEMeil;
MPUBOJUTE TMpUMEPbl (HAXOAUTh HMHPOPMALMI0O O MpPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsi M COOMIONEHHMS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

OCYILECTBIIATh MOMCK HHPOpMALUU pU3HUECKOTO cofiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
UH(pOpMaIHIO, KOTOPas SABJISIETCS IPOTUBOPEYUBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJb30BATh IIPU BBIIOJHEHUH Y4eOHBIX 3alaHUI Hay4yHO-IOMYJSIPHYIO JINTEPATypy
(U3NYECKOro coslepKaHusl, ClIpaBOYHbIE MaTepuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHMUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHOH
3HAKOBOM CHUCTEMBI B JPYI'YIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKU€ YCTHble coOOmeHus, o0oOmas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  Pe3yibTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JEeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NMOHATHMHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYIICHHE ITPE3CHTALIUCH;

IIPU BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBAaHUM (PU3MYECKUX MPOLECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayamH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKIaJ B  JIEATENBHOCTh  TPYIIbI, BbICTPauBaTh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, TPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

HUCIIOJIB30BATh IMOHATHA: CHUCTEMA OTC‘{éTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCUTCIBHOCTb MCXaHHYCCKOI'O JIBMKCHUS, ne(bopMaLu/m (ynpyraﬂ, HJIaCTI/I‘-ICCKa}I),
TPCHUC, LNCHTPOCTPECMUTCIBHOC YCKOPCHUC, HCBCCOMOCTL U IICPETPY3KHU, LCHTP
TSAXKCCTH, a0COJIFOTHO TBépI[OC TCJIO, LCHTP TAKECTU TBépI{OTO TCJIa, paBHOBECHUC,



MEXaHWYECKHE KOJIeOaHWsI W  BOJIHBI, 3BYK, UWHQPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPBhl HCIYCKaHWs M TOTJIOmeHHs, anbda, Oera- M Tramma-
W3JIy4EeHHUS], U30TOIIbI, SIJICPHAsl DHEPTETHKA;

paznuuaTh sBIIEHUsS (PaBHOMEPHOE W HEPABHOMEPHOE NPSMOJIMHEMHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBMKEHHE, CBOOOTHOE MaJIEHUE TeJl, pPABHOMEPHOE
NBIDKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBHE TeJl, PEAaKTUBHOE JIBIDKCHHE,
KosiebaTenbHOe JIBM)KCHHE (3aTyXalollue W BBIHYKACHHBIC KOJICOAaHWs), PE30HAHC,
BOJIHOBOE JIBMJKEHHME, OTPAXEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCcTpaHEHUE,
OTpa)XCHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE
0enoro cBera B CIEKTP M CIOXKEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHNYATOTO CIIEKTPa U3TYyUEHUs) 110
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JIAHHOE
(uznyecKoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MUECKUX SIBJICHUN B OKpPY)KaIOIIeM Mupe (B
TOM 4ucie (U3NYECKUE SIBICHUS B MPHUPOJE: MPWINBBI U OTIWBHI, JTBWKCHUE TJIAHET
ComHEYHOM CHCTEMBI, PEaKTUBHOE JIBIDKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETpSICEHHE, CEHCMMYECKHEe BOJIHBI, I[yHaMH, 07XO, LIBETa Tell,
ONTHYECKUE SBJICHUS B  TPHUPOJE, OHOJOTHYECKOE  JCWCTBHE  BHUIAMMOTO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(hoH, KOCMHUYECKHE JIy4YHd, paJHOAKTUBHOE U3Iyde€HHE MPHUPOIHBIX MHUHEPAJOB,
NecTBHE palMOaKTUBHBIX M3IYYeHUN Ha OpraHu3M 4ejoBeKa), IPU 3TOM MEPEBOINUTH
MPAaKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBJICHUM;

OTHCHIBATh U3yUCHHbBIC CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUYECKHE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KCHHH,
yCKOpEHHE, MepeMelleHre, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs], CHJIa YIIPYrOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CWJIBI, MeXaHN4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS HEPIUsl Teja, MMOJAHITOTO
HaJ| MOBEPXHOCTHIO 3eMJIM, OTEHIIMAIbHASI SHEPTHsI CXKATON MPYKUHBI, KWHETUYECKAs
SHEprus, MoJHasi MEXaHUYeCcKasi SHeprus, IEPUO]I U YaCTOTa KoJieOaHU, ATTMHA BOJHBL,
IPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
MIpU OTHMCAHUU MPABUIHHO TPAKTOBATh (PU3MUECKUN CMBICH UCHOJIB3YEMbIX BEIHYUH,
0003HaYeHHS] U €AMHUIIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJTMUYMHAMU, CTPOUTH I'paUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUECKHUE SBJICHUS U MPOLECCHI, UCTOIb3YsS 3aKOH
COXPAaHEHHUS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMI CYNEPIIO3UIIUN CHI,
MPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPAXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpaHEHHS 3apsIoBOTO U
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHSX, IPU STOM JaBaTh CIIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3alMCBIBaTh €M0 MaTEMaTHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE TMPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluli  TPAaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUYHUHHO-
CIIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOPOi Ha 2—



3 W3y4eHHBIX CBOWCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCIIONb3Ys
3aKOHBI M (POPMYIBI, CBS3BIBAIONINE (U3NYCCKUE BEIMYUHBI: HA OCHOBE aHAIM3a
YCIIOBUSL 3aJa4dl 3allMChIBAaTh KPATKOE YCIIOBHE, BBISABIATH HEJAOCTAIONINE HIIN
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH PAcuyéThl W OIECHUBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEIL;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH IPH TOMOIIHN (PU3HYECKUX METOIOB,
WCTIOJNb3ysl OINUCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KECHNUE,
OIICHUBATh MPABWJIBHOCTHh TMOPSIKA TPOBEICHUS WCCICAOBAHUS, JeTaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OIBITOB;

MIPOBOJIUTH OIBITHI TI0 HAOIIOJACHUIO (PU3NUYCCKUX SIBJICHUN WM (U3NYECKUX CBOWCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
Mepro/ia KoJIeOaHUH MPYKUHHOTO MAsITHHKA OT MAcChl TPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTATY bl MAJIBIX KOJICOAHHH, IPSIMOTMHEHHOE PacIpOCTPaHCHHE
CBETa, pa3JioKeHne OeJIoro CBETa B CIICKTP, N3YUEHUE CBOMCTB H300pakKEHHUS B TUIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaMeTa B coOuparomieil JmH3e, HaOIIoIeHue
CIUIONIHBIX W JIMHEHYATBIX CIHEKTPOB W3Iy4eHUs): CaMOCTOSTEIIBHO COOHMpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOpYyIOBaHHWS, OMUCHIBATH XOJ OMBITA U €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHL;

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHMI, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHE coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOD cItoco0a n3MepeHus (M3MEPUTEITLHOTO MTPUO0Pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBHKEHUU
0e3 HayaIbHOM CKOPOCTH, Mepuoia KojaeObaHni MaTeMaTHUYeCKOT0 MasgTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHHsI CBETa OT yIJia MaJeHUs U yriia IpeJoMIICHUs OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAaHUE, CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY,
(ukcupoBaTh pe3yibTaThl MOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE
TabuI ¥ rpauKoB, 1e1aTh BHIBOJBI M0 PE3yIbTaTaM UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpeqHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUsI CKOJBKEHHs, MeXaHU4eckas pabora u
MOIIIHOCTh, 4aCTOTa U MEPHO/] KOJIeOaHU MAaTEMaTUYECKOTO U MIPYKMHHOTO MATHUKOB,
ONTHUYECKas CWiIa coOuparomeil IUH3bl, pPaJAUOAKTUBHBIM (OH): MIaHUPOBATH
W3MepeHusi, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJHATH H3MEPEHUS,
clenys mpeIoKEHHOM HHCTPYKIIUU, BRIYUCIISATH 3HAYCHHE BETMUMHBI U aHAJTM3UPOBATh
MOJIy4YEHHBIE PE3YIbTAThl C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHEeTapHask MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATYUKHU MOJIOKESHHUSI,



paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmapar, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOMN, J03MMETp, Kamepa BuibcoHna), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPU PELICHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbl JJISl MOCTPOECHUSI M300paKEHUH B IJIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

NPUBOANTH TIPUMEPHI (HAXOAWTh HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
HCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HM sl oOecreueHus
0€30MaCHOCTH TpH OOpalleHnd ¢ OpudOpaMH W TEXHUYECKUMH YCTPOICTBaMH,
COXPAaHEHHUS 3/70pOBbsi M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIIAITh TMOUCK HHpopManuu Qusnueckoro cojaepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIHpYsI MOUCKOBBIA 3allpoC, HAXOIUTh IyTHU OIpPEEICHUS
JOCTOBEPHOCTH TMOJIyYeHHOM UH(POpMalud Ha OCHOBE HUMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YYEOHBIX 33aJaHUIl HAYYHO-TIOMYJISPHYIO JINTEPATypy
(u3nuecKkoro cofepKaHus, CIpaBOYHbIE MaTepUAIIbI, pecypchl ceTu IHTepHeT, Bi1aieTh
npuéMaM KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOpMAUMU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUYECKOTO COJEp)KAaHUSA, MyOIMYHO THPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM WIIM MCCIEA0BATEIbCKOM NEATENbHOCTH, TP 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COINIPOBOKJATh BBICTYIUICHHE IIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.
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Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 duznka — Hayka O IPUPOJIC 2
1.2 du3zndecKre BEITMINHEI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METO]T O3HAHMS 2
Hroro mo pazueny 8
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
2.1 Crtpoenue BemecTa 2 1
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII
2.2 4 2
BEIIICCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1
Hroro mo pazaeny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe NBUKEHUE 10 2
3.2 Wuepnus, Macca, MIOTHOCTh 9 1
3.3 Cuna. Bunpe! cun 15 1 3
Hroro no pazneny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB




41 Masnenue. Ilepenaua nasieHus TBEPABIMU 5 5
' TEJIaMU, XKUJKOCTSIMH U Ta3aMu
4.2 JlaBnenue ®KuJIKoCTH
4.3 ATMoOcdepHOe TaBieHUE 1
44 I[eI/ICTBIfC JKAJKOCTH U T'a3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHoCTb. DHEprus
5.1 PaboTa u MomHOCTH
5.2 [IpocThie MEXaHU3MBI 2
5.3 MexaHuueckasi SHEpTHUs
Hroro mo pazgeny 19
Pasznen 6. [loBTopuTe/ 1bHO0-00001IAK0 M MOYJIb
6.1 [ToBTOpHUTENBHO-0000IIAOIITNIT MOTYITH 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabsubie | IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TennioBble siBIeHUsI
11 CtpoeHnue u CBOICTBA BEIECTBA 7 Brbmiorexa LIOK
. TPOCHHE U CBOWCTBA B TB
P - https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
SITIOBRIC HPORCCER > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHUTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsIbl. 3apSKECHHbIC 7 1 bubmuorexa [JOK
' Tesa ¥ UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h ';Ip::?/(:;izzzti.ru 176418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
94 3 4 bubmuoreka [JOK
. JIEKTPOMArHUTHAST MHTYKIIHS
P She https://m.edsoo.ru/7f4181ce
Utoro no pazueny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145

I[TPOTPAMME



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

9 KJIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne n/m P Konrpoiasbubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHHASCKHE BOMHEL. IRy https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznea 3. Dy1eKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoetine aToMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Paznen 6. [loBTopuTe/ 1bHO0-00001IAK0 M MOLY b
6.1 [ToBTOpeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Konrpoiasbubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
1 ®du3nka — HayKa 0 Ipupoje. SBieHns 1
TIPUPOJIBI
2 dusndecKue ABICHUS 1
du3nyecKue BeIMYrMHbL. Pa3MepHOCTb.
3 ®uznyeckue npudopsl. [lorpemnoctu 1
IIPYU IPSAMBIX U3MEPEHUSIX
Ypok-uccnenoanue "N3mepenne
4 JIMHEWHBIX pa3MEPOB TE U 1 1
MPOMEKYTKOB BpeMEeHH"
5 JlaGopaTtopHnas padota "U3mepeHue 1 1
00bEMa KUIKOCTH U TBEPAOTO Tema'
5 JlaGopaTtopHnas pabdota "OnpeneneHue 1 1
pa3MepoB MaJlbIX Tesi. MeTtoa psiioB"
Mertoasl HaydyHOTO Mo3HaHUs. OnrcaHue
7 (bMBUYECKUX SBICHUH C TIOMOIIBIO 1
MoIenen
VYpok-uccnenosanue "[Iposepka
3 TUIIOTE3bI: JATLHOCTH MOJIETA IIapUKa, 1 1

MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM 00JIble BhICOTA MycKa'"




Crpoenue BemectBa. OIMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

JlaboparopHuas padota "OrneHka
TUaMeTpa aToMa METOJIOM PsJIOB (C
UCTOJb30BaHueM QoTorpaduii)”

11

VYpoxk-uccnenosanue "Habmronenune
TEIJIOBOTO paciiupeHust razoB. ONbIThI
110 OOHAPY>KEHUIO JICUCTBUS CHTT
MOJIEKYJIIPHOTO MPUTSKEHU"

12

JIBM>KeHrEe YacTHll BellecTBa.
Hudody3us. BpoyHoBckoe ABMkeHHE

13

VYpoxk-uccnenosanue "Habmronenne u
00BbsSICHEHHE OPOYHOBCKOTO JBM)KCHHS 1

b dy3un"

14

BsaunMonelicTBre yacTHIl BEIIECTBA:
MPUTSDKEHUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIICCTBA.
OCcoOEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

16

Mexannueckoe auxenue. [1yrs,
TPaeKTOpHUsl, IEpEMEILICHUE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nsuxeHne. CKopocTb

18

HaxoxzaeHne ckopocTy, yTH U BpEMEHU
TP PABHOMEPHOM INPSMOJINHEHHOM
JIBMOKEHUHT




JlaboparopHnas padota "Onpenenenue

19 CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS"

20 I'paduxy mpsSsMOTUHEHHOTO
PaBHOMEPHOTO JIBIKEHUS

21 Pemenue 3amgau o reme "Pacuer
cpenHeit ckopoctu”
JlabopaTtopHnast padota "Ornpenenenue

22 CpeIHEN CKOPOCTH CKOJIbKEHUS Opycka
WJTU 1IapyKa 0 HaKJIOHHOM TUIOCKOCTH"
OTHOCUTENBHOCTD JBHKEHUA. CIOXKEHUE

23 CKOPOCTEH MpH HapauieTbHOM
TIBUKCHUHT
[Tonyuenue u ananu3 rpaduKkoB

24 3aBUCHMOCTH TTyTH U CKOPOCTH
JBUKEHHS OT BPEMEHU
Pemenue rpaduueckux 3amad no teme

25 "Mexanuka. PaBHomepHOe
NPAMOJIMHEHHOE JBUKEHUE"

26 SBnenue nHepuu. 3aKOH HHEPITUU
B3anmopelicTBre Ten Kak NpUuyuHa

97 M3MEHEHUs CKOpPOCTU. Macca Tena Kak
Mepa MHEPTHOCTH Tella pu
MOCTYNATEeNLHOM JIB)KEHUU

28 VYpok-uccnenosanue "CpaBHEeHHE Macc
110 B3aUMOJICUCTBUIO Ten"

29 IImoTHOCTE BelecTBa

30 JlabopatopHas pabota "OnpezneneHue

MJIOTHOCTHU TBEpOTO Tena"




31

Pemtenue 3amgau no teMe "Macca Tea.
ITimorHOCTE BemiecTBa"

32

Cwmecu u cruiaBbl. [loBepxHOCTHAs 1
JIMHEHHAS IIJIOTHOCTh

33

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "®u3nKa — HayKa O IPUPOJIE.
[lepBoHauanbHbIE CBEACHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA.
Mexanuka"

34

KontponbHas pabota no teme "®usnka
— HayKa o npupoje. IlepponavanbHbie
CBE/IEHUs] 00 AaTOMHO-MOJIEKYJISIPHOM
CTPOEHMH BellecTBa. MexaHuka"

35

Cuna. SIBnenune tarorenus. Cuia
TSKECTH

36

N3obpaxenue cun. Pemenne 3amxad mo
teme "OnpeaeseHne CUibl TKECTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenune cui. [unamometp

39

Ypok-uccnenopanue "Habmronenue
W3MEHEHHUS CKOPOCTH TPH
B3auMoaeiicTBuu Ten"

40

Pemenne 3amau no teme "Cuna
ynpyroctu. Bec Temna"

41

JIaGopatopHas padota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh
pacTsbxeHus (aedopMmariu) IpyxKHHbBI OT
MIPWJIOKEHHOM CHJIBI"




42

Cuna tpenus

43

Cnosxenune cuil. PaBHoielicTByO1Ias
cuiia

44

Pemrenue 3amau no treme "CioXeHUE CHIIL.
PaBHoaelicTByromas cuia”

45

Pemrenue 3agad mo reme
"B3aumonaeiicreue Teir. CUiInl B
MexaHuke"

46

Pemenue 3agau mo teme "Cuna tpenus".
Ypok-uccienoBaHue 1o TeMe
"UccneqoBanue 3aBUCUMOCTH CHIIEI
TPEHHUS OT IUIOMAIA COMNPUKOCHOBEHHUS "

47

JlabopaTtopHnas pabota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTb CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIbI AABJICHUS U
XapakTepa COMpPHUKACAIOIINXCS
MoBepxXHOCTE"

48

Pemrenue 3agaud mo reme
"BzaumoaeiictBue tey. Cuibl B
MexaHuke"

49

KonTtponbHas padoTa o teme
"Bzaumonaeiictsue tea"

50

JlaBneHue TBEPABIX TEN

51

VYpok-skcniepumeHT "CriocoOsbl
ompeneNeHus JaBjIeHus TBepaoro rena'"

52

Ypok-uccienoBanue "3aBUCUMOCTb
p
JIABJICHUs ra3za oT TeMneparypsl”




JlaByieHME KUJKOCTEH U ra30B. 3aKOH

53 [Tackainsa

o4 [IHeBMaTHyeCcKue ycTponcTBa

55 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT
TITyOMHBI

56 I'mapocraTudeckuii mapaioxce

57 Ypok-npoekt "U3yuenue
coo0IarIuxcs cocyaoB"

58 Ypok-koHpepenuus "['mapasnuueckue
MEXaHU3MBbI"

59 Hcnons30Banme BRICOKHUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3agau o teme "JlaBinenue
KAIKOCTH"

61 AtMocdepa 3emi 1 MPUUYUHBI €€
CYIIECTBOBaHUS

62 VYpoxk-uccnenoanue "[IposBieHue
JeicTBUS aTMOC(EpHOTO TaBaeHUs"

63 N3mepenue atmochepHOro JaBieHHUS.
OnbiT Toppuuennu
3aBHUCHUMOCTB aTMOC(HEPHOT0 JaBICHHUS

64 OT BBICOTHI HaJl ypoBHEM Mops. [Tprbopsl
JUIS U3MEpeHus: aTMOc(hepHOro TaBIeHHUS

65 Bbapomerp-anepouns. ATmochepHoe
JIABJICHUE Ha Pa3IUYHbIX BBICOTAX

66 BriTankuBaromas cumna. 3akoH

Apxumena




67

Pemrenune 3agau no reMe "3akoH
Apxumena"

68

Ypok-uccienoBaHue
"DKcrnepuMeHTanbHOE OOHApYKEHHE
JEWCTBUS )KUIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO"

69

JlabopaTtopHnas pabota "Onpenenenue
BBITAIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJI0, MOTPYKEHHOE B KUJIKOCTD"

70

IlnaBanue Ten

71

JlabopaTtopHnas pabota "MccnenoBanue
3aBHCHMOCTH Beca Tella B BOJE OT
00beMa MOrpy>KeHHOU B JKHIKOCTh YaCTH
Tena"

72

BosznyxomnaBanue. [lnaBanue cynos

73

Pemenue 3amay nmo reme ""3akoH
Apxumena. YcioBus rjiaBaHus ten"

74

Pemenne 3agau o teme "JeictBue
YKUJIKOCTH ¥ Ta3a Ha TIOTPY)KEHHOE B HUX
Teao"

75

VYpoxk-npoekt "KoHctpynpoBanue
apeoMeTpa WM JIOJIKU U OTIpe/ieTICHHEe
rpy3010AbEMHOCTH"

76

[ToaroroBka K KOHTPOJBHOM paboTe MO
teMe "JlaBieHue TBEpAbIX Te,
JKUJIKOCTEHN U Ta30B"




KonTtposnsHas paboTa 1o teme

77 "JlaBNeHUE TBEPBIX TEJ, KUIKOCTEH U
razoB"

78 Mexanndeckas paborta

79 MoIIHOCTH

80 Pemrenue 3agau Ha onpeneneHue padboThl
Y MOIITHOCTH

81 PaboTa cuibl TSKECTH M CUITBI TPEHUS

82 Pemenue 3amgau o teme "PaboTa cuibl
TSYKECTU U CUJIbI TpEHUA"
Ypok-uccnenoBanue "Pacuyé€tr MOIIHOCTH,

83 pa3BUBaEeMOH TPH MOABEME TTO
nectHuIe"

84 [IpocThie MEXaHU3MBI

85 MowmeHT cuibl. [IpaBuno MOMEHTOB
JlabopaTtopHas pabota "M3y4yeHue

86 MpaBUJIa pplyara JJis MoABUKHOTO U
HENOIBUYXHOTO OJIOKOB"

87 "30s10TOC TIPaBMIIO" MEXaHUKH
Ypoxk-nipoekT "lIpoekTupoBanue

88 MOJIMCIIACTOB C 3aJaHHBIMH
napamerpamu"
Ypok-koupepennus "[Ipocteie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax”

90 KoadduimenT noneznoro neicTBus

MPOCTBIX MCXaHU3MOB




Jlaboparopnas padota "Onpenenenue

MOJIBUKHOTO ¥ HEMOJIBMIKHOTO
91 KIIT 1 1
0J10K0B"
92 Mexanundeckas sHeprus. Kunernueckas u 1
MOTEHIMATIbHAs SHEPT Ul
93 3aK0OH COXpaHEHHUs MEXaHUYECKOU 1
SHEPTUH
Ypoxk-sKcriepuMeHT "IKCepUMEHTATBHOE
ompeieJIeHue U3MEHEHUSI KHHETUYECKON 1
94 1 1
MOTEHITNATFHON YHEPTUH TIPU CKAThIBAHUHU
TeJla 0 HAKJIOHHOM TIJIOCKOCTH"
95 [ToaroroBka K KOHTPOJBHOM paboTe O 1
teme "Pabota u moutHoCTh. DHEprus"
96 KouTponsnas pabora no teme "Pabora u 1
MOIIHOCTh. JHEprus"
97 Pa6ora ¢ TekcTamu 1o Teme 1
"MexaHn4eckoe IBUKeHue"
08 Pabota c Texctamu o Teme "CtpoeHue 1
BelecTna"
99 PaboTa c rexkctamu o Teme "Cuiibl B 1
npuponae"
100 Pabora ¢ Texcramu o Teme "JlaBieHne 1
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"
101 PaGora ¢ Tekctamu 110 Teme "Dueprus' 1
102 Pabota ¢ Texkctamu o Teme "IIpocTeie 1
MEXaHU3MBbI'"
OBUIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME




8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne Jara
Tema ypoka KonTpoabnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bu6mnorexa IIOK
TEOPHH M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca 1 pasMep aTOMOB M MOJIEKYJI 1
, Monegn TBEPJIOTO, HKUAKOTO M . Bu6miorexa [JOK
ra3o00pa3HOro COCTOSHUMN
p https://m.edsoo.ru/ff0a540e
BEIECTBA
OO0bscHeHne CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHHMI BEIIeCTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannunueckue u amopdubie 1 bubanoreka LIOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaurBaHuE U KallWJUISIPHOCTb. 1 bubanoreka IIOK
[ToBepXHOCTHOE HATSDKCHHE https://m.edsoo.ru/ff0a5530
7 T 1 bubnunoreka [JOK
€IUIOBOE PACHIMPEHUE U CKATHE
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO 1
JIBUKEHHS YaCTHI]
9 Buytpennss sHeprus. CriocoOsl 1 bu6morexa [IOK
W3MEHEHHs BHYTPEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60



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

bubmuoreka [JOK

10
Braer renuonepesam https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHUecKO€e UCII0JIb30BaHUE BuGmorexa [IOK

11 i
TCTUIOBBIX CBOUCTE BEIIECTE H https://m.edsoo.ru/ff0a65c0
MaTEPHAJIOB B IEIIAX
sHeprocOepexxeHus"

12 Komnuectso Temnotrl. YueiabpHas bubmoreka [IOK
TETIIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OajiaHca. BuGmiorexa [IOK

13 T

eIIIO0OMEH 1 TerI0B0e https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopnas pabota

14 "UccremoBanne SBICHUS bub6nuoreka [TOK
TEII000MEHA TPH CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOBI"

Pacuer konuyecTBa TEIIOTHL,

15 HEO0OX0IMMOTO ISl HAarpeBaHUsI
TeJa U BBIAEISEMOTO UM MIPH
OXJIKICHUH

16 JlaGopaTtopHnas pabota BuGmiorexa LIOK

Onpenenerne yHem’HOH,, https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBA

17 DHeprus ToruBa. Y ieabHas bubmorexa LIOK
TEIIOTA CTOPaHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE Bu6miorexa LIOK

18 .
KPUCTATTMYECKUX Tell. Y IeJbHas https://m.edsoo.ru/ffoa71d2
TEIUIOTA TJIABJICHUS
JIaGoparopHas paboTa BuGnnorexa LIOK

19 "Onpeenenye yaeabHON TEMIOThI

IIaBJIEHHA Jpaa"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI
KHIICHHUS OT aTMOC(HEPHOTO
TABJICHUS

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

22

BiaxxHOoCTh BO3TYXA.
JlabopaTtopHnas pabota
"Onpenenenre OTHOCUTEILHOM
BJIAKHOCTH BO3ayxa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs

25

KIIJI TenmoBOoro aBurates.
TemnoBble ABUraTEN U 3aIlUTa
OKpYKarole cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
mo TeMe "TemnoBbie SIBICHUS.
N3meneHue arperaTHbIX COCTOSTHUI
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o tTeme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apAa10B



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ypok-uccienoBaHue

30 "DneKTpu3anys Tl UHAYKIHMEH 1
IIPU CONPUKOCHOBEHUU"
31 B3anmoneiicTBue 3apsoKEHHBIX TEIL. bubmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB JIEKTPUYECKOro bubmorexa [IOK
noJist. [TpuHIMO cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX TTOJIEN
Hocutenu anekTprudeckux 3apsioB.
33 DnemeHTapHBIH 3apsaa. CTpoeHue
aToMa
y 3HpOB0)IHI/IKI/I 1 JIADJICKTPUKH. Bu6morexa LIOK
aKOH COXPaHEHUS DIIEKTPUIECKOTO
P p https://m.edsoo.ru/ff0a8ef6
3apsa
35 Pemenue 3a1au Ha MpHIMEHEHHE bubmorexa IIOK
CBOMCTB DJICKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
%6 DNEeKTPUUIECKUN TIf)IK, YCIIOBHSI €TO BuGmorexa [IOK
cylrecTBoBanus. MICTOUYHUKHI
ym https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 . bubnuoreka [JOK
E€MCTBHUS DIIEKTPUUYECKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPHYECKOTO MOJIS Ha
MPOBOJIHUKHU U TUAIEKTPUKHU"
39 DIEKTPUYECKUM TOK B METAILIAX, bubanoreka LIOK
JKUIKOCTAX Y ra3ax https://m.edso0.ru/ff0a9838
40 DnexTpuyecKkas 1uemnb 1 eé

COCTAaBHBIC YAaCTHU



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna toka. JlaboparopHas padora

. bubmuoreka [JOK

4 Vswepenne i perypoBae 05 https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA" — :
DNEeKTPUUYECKOE HAIPSIKEHUE.

42 Bonbsrmetp. JlaGopatopHas paboTa 05 Bubmmoreka [IOK
"M3MepeHHe U PEryIUpOBaHUE ' https://m.edsoo.ru/ff0a9el4
HanpspKeHus "

ConpoTuBieHre MPOBOJHHKA. BuGmiorexa [IOK

43 YICIIHOE CONPOTHBICHHE https://m.edsoo.ru/ff0aa738
BEIECTBA — :
JlabopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO BuGmiorexa [IOK

44 COTIPOTHBJICHUSI TIPOBOIHUKA OT €TO 1 https://m.edso0o. ru/ff0aa738
JUTHHBI, TIIOIAIU TIOTIEPEYHOTO — ’

CEYEeHHUs U Martepraia"
3aBHCHMOCTD CHJIBI TOKA OT BuGmorexa [IOK

45 HanpsKeHnA. 3akon Oma it https://m.edsoo.ru/ff0aa44a
y4acTKa 1enu E— :
JlaGopaTtopHnast pabota
"UccneqoBanue 3aBUCUMOCTU CHJIBI BuGmiorexa LIOK

40 TOKd, HAYIICTO HCPE3 PeSUCTOP, OT 1 https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJICHUS PE3UCTOPA U — ’
HanpspKeHUs Ha pe3uctope”

IlocnemoBaTensHOE U

47 HapaielIbHOE COEMHEHNS
MTPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CIOKEHUS HaIPSIKEHUI 1 bubanoreka LIOK
MIPH TIOCTIEIOBATEIIHHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"

49 JlaGopatopHas pabota "IIpoBepka 1 bu6morexa [IOK

IpaBuJIa U1 CUJIbI TOKA IIPpU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

NapajuieIbHOM COEAMHEHUN
pe3ucTopos"

Pemenue 3aga4 Ha npuMeHEHUE

50 pt bubmmoreka [{OK
3akoHa Oma 1y1d pasiInyHoro
AL p https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUS TIPOBOTHUKOB
61 Pabora u MoIHOCTh , Bu6miorexa [[OK
JJIEKTPUYECKOr0 TOKA. 3aKOH
P https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
- ?S‘iol’aTOPHa" Pag"Ta Bu6morexa [TOK
npeneneHne padoTel U
pel p , https://m.edsoo.ru/ff0ab3e0
MOIITHOCTH JIEKTPUYECKOTO TOKA
DIIEKTPUYECKHE LEMU 1
53 MOTPEOUTENN DIEKTPUUECKON bubnmorexa IIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe
n
5 go Teme "DIIeKTPUUECKHUE 3apsiIbl. BuGmorexa [IOK
apsDKEHHBIE TeIa U UX
P N . https://m.edsoo.ru/ff0abd2c
B3auMoeiicteus. [locToOSHHEBIN
AJIEKTPUYECKUN TOK"
KonTtponpHas padoTa o teme
n
5 39ne1<TqueCKHe 3apsJibl. BuGmiorexa LIOK
apsDKEHHBIE Tela U UX
P N N https://m.edsoo.ru/ff0abea8
B3auMoeiicteus. [locToSHHBIN
AJIEKTPUYECKUN TOK"
56 ITocTosAHHBIE MAarHUTHI, UX
B3auMOJIEICTBUE
VYpoxk-uccnenopanue "N3yuenue bubmorexa LIOK
57 N "
I1OJIEH ITOCTOSIHHBIX MArHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarauTHoe€ oJIe Bu6miorexa [[OK
58 3eMJIU ¥ ero 3HaueHUEe IS )KU3HU

Ha 3emiie

https://m.edsoo.ru/ff0acOba



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
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT Dpcrena. MarautHoe noJie
NIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTYHIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?

60

[IpuMenenue >1eKTPOMarHiuTOB B
texHnuke. JlaboparopHas pabota
"N3yueHue nericTBUSI MarHUTHOTO
110JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlabopaTtopHnas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AIEeKTpoABUTATENS "

bubmmorekxa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOM WHIYKIIUH.
[IpaBuno Jlenna

63

OnekrporeHeparop. CrocoOs
MOJTY4YEHHS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJIISIEMBIX UCTOYHHKAX
SHEPruu

64

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTpUYeCcKue u
MAarHUTHbIE SIBJIEHUSA"

65

KonTtponsHas pabora no teme
"DJIeKTpUUECKHE U MarHUTHbBIE
sIBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PezepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TenaoBrle
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepHblii ypok. Pabora c

bubmuoreka [JOK

67 TCKCTaMH 110 TEME "FOCTO’IHHHﬁ . https://m.edsoo.ru/ff0acdc6
SIEKTPUYECKHI TOK
PesepsHblit ypok. Pabora ¢
68 TEKCTaMH o TeMe "MaruutHble 1
sBieHusa"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Mexannueckoe OBIDKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCI/ITGJ'II)HOCTB MEXAaHHNUYCCKOTO
ABUXKCHUSA

bubnnorexa [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpPHOE ITpsAMONIMHEHOE
JIBUKEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHOoMepHOE npsIMOTIMHENHOE
nsrkeHue. CpeaHsst © MTHOBEHHAs
CKOPOCTh

[IpsimonuueriHoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTh MPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

JlaGopaTtopHas pabota
"OnpeneneHyue yCKOpEeHUs Tena
IIPH PaBHOYCKOPEHHOM JBMKEHUU
110 HAKJIOHHOM IJIOCKOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adb18

CBobOoanoe nagenue teil. OnbITh
Tamunes



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

PaBHOMEpHOE IBUXKEHHUE 110
okpyxHocTu. Ilepron u gacrora

bubmuoreka [JOK

o oOpamienus. JInneitHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LenTpocTpeMHuTENIbEHOE YCKOPEHUE
11 [lepsriii 3akon HetoToHa. BekTop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuorexa [JOK
12 .
PaBHozelicTByOIIAsK chta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3umus Cu https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aga4 Ha mpuMeHeHNe bubnuoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cnra ynpyroctit. 3axott I'yia https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agay mo teme «Cuia
YIIPYTrOCTH»
JlaGopaTtopHnas pabota
17 «OnpzzlenI;HHe I:KCCTKOCTI/I bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
IPYXUHBDY
18 Cura Tpess bubnuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa BuGmiorexa 1IOK
20 "Onpexnenenue ko3dduuenra

TPEHUS CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8he



https://m.edsoo.ru/ff0ae176
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

21

Pemenue 3agau no teme "3aKoHbI
Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cusa TsSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TaICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepenius "JIBmxenue
T€J BOKPYT I'PaBUTALMOHHOTO
uentpa (ConHeyHas cucrema).
lamakTukn"

24

Pemenne 3amau no teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocMHUecKasi CKOPOCTb.
HeBecomocTth u neperpy3ku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCcue MaTepuaIbHON TOUKH.

AOGCOIOTHO TBEPIOE TEIIO.
PaBHoBecue TBEpIOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp TsxecTu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepualibHON TOUKH.

AOGCOIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEp0OTO TENA C
3aKpEIIEHHON OChIO BpaIllCHUS.
MowmenT cunbl. LlenTp Tsxectu

28

Pemenue 3amau no teme "MoMeEHT
cuibl. LleHTp TspKecTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

IToaroroBka Kk KOHTPOJIBHON

29 pabote no Teme "MexaHu4ecKoe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
nBrokenue. B3aumoneiictsue ten'”
KoHnTponsHas padora 1o Teme
30 "MGXI;HI/I‘-IGCK(I))G JIBUKCHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsce Tena. IMImynsC CUIIBL.

31 3aK0oH COXpaHEHUsT UMITYJIbCA. bubnuoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aHMOJICHCTBHE

32 Pemenne 3agau mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 VYpok-koHpepennus "PeakTuBHOE
JIB>KEHUE B IPUPOJIE U TEXHUKE"

34 Mexanudeckas paboTta u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«OrnpeneneHue padoThl CUIIbI

36 TPEHUS ITPU PaBHOMEPHOM
JBUKEHHUH TeJa 110
TOPU30HTAIBHOM MOBEPXHOCTH»

37 CBs13b SHEpruu 1 paboTHI.

[ToTennmansHas sHEpPTrUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK

KUHETUYECKOM SHEPIrun

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHUKE
JlaboparopHas padota «/3yueHune bubnuorexa [JOK

40
3aKOHA COXPAHEHUS SHEPTHUM» https://m.edsoo.ru/ff0b12fe

41 KosebaTenpHOE IBHIKCHUE U €TI0 bubmmoreka [{OK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaroiue KojieoaHusl.

42 anzxymz[::mme KOJIEOaHUS. bubmmorexa [JOK

https://m.edsoo.ru/ffob20f0

Pe3onanc

43 MareMaTnyecKkuii 1 NpyKUHHBINA
MasTHUKH
Ypok-uccienoBanue

44 «3aBHCHUMOCTH TIEpHOJIA bubmuorexa [JOK
KOJICOaHUI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI K MaccChl Tpy3a»

45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopaTtopHnas pabota
«OmnpezgeneHre 4acToThl U IIepruoja bu6mmoreka [JOK

46 .
KoJIe0aHHI TIPYKUHHOTO https://m.edsoo.ru/ff0blaec
MasITHUKa»
JlaGopaTtopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH Mepro/ia bubnunoreka [JOK
KOJICOaHHIi TPy3a, MMOIBEIICHHOTO https://m.edsoo.ru/ff0b197a
K HUTH, OT Macchl Tpy3a»
Mexannyeckue BosHbI. CBOMCTBa BuGmorexa [OK

48 MeXaHu4YecKux BoJH. [IpogonbHbIe

" IOTICPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMuuecke BOJIHbI"

50

3BykK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccienoBanue
"HabmtoieHue 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

53

VYpoxk-koudepenuus "YapTpa3zByk
1 uH(pa3ByK B IpUpOJIE U
TeXHUKe"

bu6moreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka Kk KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
COXpaHEeHUsA. MeXaHu4eCcKue
KoJeOaHus ¥ BOJIHEI"

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

55

KounTponbnas pabora no teme
"3aKOHBI COXpaHEHHUS.
MexaHnuyeckue KoneOaHus u
BOJIHBI"

56

9J'IeKTpOMaFHI/ITHOC I10JIC.
BHCKTpOMaFHI/ITHLIC BOJIHBI

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

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "[kana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue

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



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

BHGKTpOMaFHI/ITHBIX BOJIH IJIs
COTOBOM CBs31"

VYpok-uccnenosanue "M3yuenue
CBOIICTB QJICKTPOMArHuTHBIX BOJIH

bubmmoreka [{OK

59 C TIOMOIIBIO MOOHMIIBHOTO https://m.edsoo.ru/ff0b2c6¢c
tenedona"
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTUHEI
3JIEKTPOMArHUTHOMN BOJIHBI
ONeKTpOMarHuTHas Iprupoa
61 CBeTa.pCKOpOCTB CBeTz. EOJJI'IHOBBIG Bubnuorexa LIOK
B https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku cBera.
62 [IpssMonHEHOE pacTIpoCTpaHEeHKE Bubnuorexa LIOK
https://m.edsoo.ru/ff0b3658
ceeta. 3atmenust ConHua u JIyHsl
3aKOH OTpaXEHHUs CBETA. 3epKaJia.
63 PemeHHepzaﬂaq Ha an/IMeHeI:{He bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnuoreka [JOK
IPEIOMJICHHUS CBETA https://m.edsoo.ru/ffO0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHHE
65 cBera. Mcronp30BaHNE OJTHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaXCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
JlaGoparopHas paboTa
66 "UccnenoBanue 3aBUCUMOCTH yIJia

MpEIOMIICHUA CBETOBOTO JIyda OT



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

yria MajgeHus Ha rpaHule "Bo3ayX-
crexno""

VYpoxk-koHpepeHuus
"Hcrionp30BaHKe OJIHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bubmmoreka [{OK
68 JIuna3el. OnTHYecKast Cuia JIMH3BI httos.//m.eds0o. ru/fOb3f2c
69 [TocTpoenue nzobpaxkeHuit B bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopnas pabota
70 "Onpenenenrie GOKYCHOTO bubmuorexa [JOK
PacCTOSIHHSI U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparotei TMH3bI"
Ypoxk-koupepenius "OnTuyeckue bubmuorexa [JOK
71
JIMH30BBIC MTPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 kak onTuyeckas cucrema. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue Genoro cBeta B
74 cnektp. Onbitel HptoTOHA. bubnunoreka [JOK
CoXeHHe CICKTPAIbHBIX I[[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JIabopatopHas pabota "OnbITH IO Butmiorexa 1IOK
75 pas3ioKeHuIo 6eIoro cBeTa B

CIICKTP U BOCIIPUATUIO LIBCTA

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

MPEIMETOB TIPU UX HAOIIOICHUU
gyepe3 IIBETOBbIC (DMIBTPHI"

VYpok-npaktukym "BosHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHtys u audpaxms”
OmnsiTel Pezepdopaa u bubnuorexa [JOK
77
IUIaHEeTapHasi MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma
bopa
Ucmyckanue u mor HHI
79 aTi)l\Z](fM%l KBeaHTI): ﬁ;?:ﬁq;:iem bubamorexa [IOK
https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypoxk-nipaktukym "HabGmonerne bubmuorexa [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamgnoakTBHOCTE U €€ BUIIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aToOMHOTO siApa. bubnmuoreka [JOK
Hyknonnas Moaens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bu6mmoreka [JOK
W3oTormsl https://m.edsoo.ru/ff0clald
84 Pemenue 3amau o teme: bu6mmoreka [JOK
"PaaroakTHBHBIE IpEBpalicHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon nomypacnana
Ypok-KoH(epenis bubmuoreka [JOK
86 "PannoakTuBHBIE U3TyYEHUS B

IIPUPOJE, MEAULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



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

87

SnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBSI3M aTOMHBIX SIIIED.
CBs13b Macchl U SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peakuuu cunTe3a u 1enaeHUs S1ep.
Wcrounuku sHeprun ConHua u
3BE3]

bubmmoreka [{OK
https://m.edso0.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyYCHUHN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DNIEeKTPOMAarHUTHBIE BOJIHBI.
KBanToBBIC ssBIICHNS"

bu6mmoreka [IOK
https://m.edso0.ru/ff0c223e

93

KonTtponpHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMAarHuTHBIEC BOJIHBI.
KBanToBrie sBiaeHHS"

94

[ToBTOpEHUE, 060OIICHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumopaencreue Tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpeHue, oboOIIeHNE.
Pemrenne pacueTHbIX U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

KaUECTBCHHbBIX 3a/1a4 I10 TEMEC
"TernnoBblie Mpouecch”

[ToBTOpenue, obo0IICHNE.

96 Pewmenne pacueTHeIX 1 1 bubnuorexa [JOK
KaueCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
[ToBTOpEnue, 060061IEeHNE.
97 Pemrenne pacyeTHbIX U 1 bubnuorexa [JOK
KaueCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KIII a3nexTpoycTaHOBOK"
IToBTOpEHME, 0000IICHHE.
98 Ha60p§TopHHe pa(SII;TLI o Kypcy 1 1 bubamorexa LOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC IBJICHUS"
O I B BuSmoresa LIOK
) https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
100 | coevcnamnnonome Honctammnn | 1 Bubmionosa LOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
10 | commormnnorone Coorome | 1 Bnmoreca 0K
\ https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpeHue, 0600mEeHue. Pabora
102 ¢ TekcTaMu 1o Teme "KBaHToBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

®dwuzuka,7 xiacc/ [epeimkun .M., BanoB A.W., AKnroHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

®wusuka,8 kinacc/ [epeimkun .M., Banos A.U., AKImOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

®dwuznka,9 xiacc/ [epeimkun .M., BanoB A.W., AKnroHepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

[epoimkun A.B., I'yrauk E.M. ®@usuka. 7 kiacc. — M.: Jlpoda, 2021

®usuka. Tectsl. 7 kinace (aBtopsl: H. K. Xannanos, T. A. Xannanosa) ,2018..

®uszunka. CaMocTOsITENbHBIE U KOHTPOJIbHBIE paboThl. 7 Kiacc (aBTopsl: A. E. Mapos,
E. A. Mapon). — M.: lpoda, 2020

Odusuka. Junaktuyueckue matepuanbl. 7 kinacce (aBropel: A. E. Mapon, E. A. Mapon).
— M.: lpoda, 2020

®usuka. Jlmarmoctuyeckue padbotel. 7 kmacc (aBtopel: B. B. Illaxmartoma, O. P.
[edep). — M.: poda, 2018

®usuka. COOpHUK BOMPOCOB U 3a11ad. 7 kinacc (aBTopsl: A. E. Mapon, E. A. Mapos, C.
B. Tlozou M.: [Ipoda, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://wwwe.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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