rocyaapcTBeHHOE O0/pKeTHOE 00IIe00pa3oBaTelibHOE yupekacHue CaMapckoi o0mactu
cpenHsis o0meoOpa3oBaTeabHast ITKOJA
nvenn ['epost CoBerckoro Coro3a Hukomnas Crenanosuda Jloposckoro c. ITombenbek
MYHHIIUTIATBHOTO paiiona [loxBuctaeBckuii Camapckoit obmactu
(FBOY COMLI um. H.C. loporckoro c. ITogdenbck)
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PABOYAS ITPOT'PAMMA

[Ipenmer pusuka
Knacc 7-9
OO1ee KOIMYECTBO YacOB 10 yueOHOMY Tutany 238

CocraBnena B cootBercTBuM ¢ denepanbHoii paboyeit mporpaMMmon
1o (¢u3uKe yunuTeaeM Boiciiel kateropun Jymaesoi M. H.

YVueOHuKu:

e [Tepeimikun .M., UBanoB A.U. ®usuka, 7 kiacc / AKIIMOHEPHOE 00111ECTBO
«M3narenbctBo «IIpocBemenuey, 2023

* [leppimkun .M., BanoB A.U. ®usuka, 8 knacc / AkunonepHoe 00111eCcTBO
«M3natenbctBo «IIpocBemenney, 2023

* [leppiukun U.M., I'ytauk E.M., UBanoB A.U., IlerpoBa M.A.. ®usuka, 9
kiacc/ AkrmonepHoe oomecTBo «M3marenscTBo «IIpocBemenuey, 2023

Paccmotpena Ha 3acenannin MO (U3UKO-MaTeMaTUYECKOTO IIUKIIA
[Tporokoi Nel ot «31» aBrycra 2023 .

PykoBogutens MO I'peuymkuna O.M.




INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o ¢u3uMKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojnaBaHus y4eOHOTO
npeaMera «Pusuka.

[IpenomxaBanue yueOHOTO Tpenmera «Pusmka» B 2023-2024 yuyeOHOM roay Benércs B
COOTBETCTBUU CO CIEAYIONIMMU HOPMATUBHBIMU U PACIIOPSIUTEIbHBIMU JOKYMEHTAMM:

1. Koncrutymnus Poccuiickoit ®enepannn. URL:
https://base.garant.ru/10103000/

2. ®denepanbHblii 3akoH oT 29 nmekabps 2012 1. Ne 273-03 «O06 obpazoBaHuu B
Poccniickoit ®enepanuun». URL:
https://base.garant.ru/77706811/

3. Vka3 Ilpesugenta PO or 21 wutona 2020 r. Ne 474 «O HaAIMOHAIBHBIX LEISIX
pasButus Poccuiickoit @enepanun Ha nepuon a0 2030 romga». URL:
http://publication.pravo.gov.ru/Document/View/0001202007210012

4. ITocranoBieHue 1 71aBHOTO rocyJapCTBEHHOIO CAaHUTAPHOro Bpada Poccuiickoit
Oeneparun ot 28 sHBapst 2021 roga Ne 2. «O0 yTBep I€HUU CaHUTAPHBIX MPABHJI U HOPM
CanlluH 1.2.3685-21 «l'urueHnueckue HOPMATHUBBI W TpeOOBaHHUS K OOECIIEYCHHIO
0e30macHOCTH U (WiH) OE3BPEAHOCTH IS YeIoBeKa (pakTopoB cpepl ooutanusy. URL:
https://base.garant.ru/400289764/

S. Pacniopsxkenue IlpaBurensctBa P® ot 29 mas 2015 r. Ne 996-p «O6
yrBepxkaeHun Crpaterun pas3Butus Bocrnutanuss B P® na nepuox nmo 2025 r.». URL:
http://publication.pravo.gov.ru/Document/View/0001201506020017

6. @denepallbHbIl  TOCYIapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT OCHOBHOTO
obmrero oOpazoBanus (yTBEpKIEH mpukazoMm MunucrepcTBa obpa3zoBanus u Hayku PD ot 17
neKaops 2010 r. Ne 1897). URL:
https://base.garant.ru/55170507/53f89421bbdaf741eb2dlecc4ddb4c33/

7. ®DenepalibHbII TOCYIapCTBEHHBIN 00pa30BaTeNbHbIM CTaHIAPT CPEIHEro OO0IEero
oOpasoBanus (yTBEpkAEH MpruKazoM MuUHHUCTEpCTBa 00pa3oBaHus U Hayku PO ot 17 mas 2012
r. Ne 413). URL:
https://base.garant.ru/70188902/8ef641d3b80ff01d34bel6ce9bafc6e0/

8. [Tpuka3 Munnpocsemienuss Poccun ot 21.09.2022 Ne 858 «OO6 yTBepaeHUU
denepaibHOTO TIEpeYHs] YYEOHHKOB, JOMYIICHHBIX K MCIOJB30BAaHUIO TIPU pean3aluu
UMEIOIINX TOCYAAPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaMM HauaIbHOTO OOIIIEro,
OCHOBHOTO OOIIETro, cpeaHero ooOiero o0pa3oBaHUS OpraHU3ANMIMH, OCYIIECTBIISIONUMU
00pa3oBaTeNbHYI0 JIEATENIBHOCTh W YCTAaHOBIIEHUS TMPEAECNBHOTO CpOKa HUCIHOIB30BaHUS
UCKJIIOYEHHBIX y4eOHUKOB» (3apeructpupoBaHo B Muntocte Poccun 01.11.2022 Ne 70799).
URL:
http://www.educaltai.ru/upload/iblock/205/prikazminprosveshch-rossii-ot-21.09.2022-n-858-
fpu.pdf

9.  Ilpuka3z MuHHCTEpCTBA HAYKH U BBICIIEro oOpazoBaHus Poccuiickoit denepanmn,
MunucrepctBa npocsemieHust Poccuiickoit ®enepaunu ot 05.08.2020 Ne 882/391 «O6
OpraHM3alil U OCYIIECTBJIECHHMH O00pa3oBaTelNbHON JEATEIbHOCTH MpU ceTeBod ¢opme
peanuzanuu oOpa3oBaTeNbHbIX Mporpamm» (3apeructpupoan 10.09.2020 Ne 59764). URL:
https://base.garant.ru/74626602/

10. ®PenepanbHBII rocy1apCTBEHHBIA 00pa30BaTENIbHBINA CTaHIAPT OCHOBHOT'O OOIIETO
oOpa3zoBanus (yrBepxa€H npukazom Munucrepctsa [Ipocsemenust Poccuiickoit deneparnuu No
287 ot 31 mas 2021 r. «O6 yTBepkaeHUU (peepabHOTrO TOCYAaPCTBEHHOTO0 00pa30BaTeIbLHOIO
CTaHJapTa OCHOBHOTO o01ero oopasoanus». URL:
https://normativ.kontur.ru/document?moduleld=1&documentld=395813



https://base.garant.ru/10103000/
https://base.garant.ru/77706811/
http://publication.pravo.gov.ru/Document/View/0001202007210012
https://base.garant.ru/400289764/
http://publication.pravo.gov.ru/Document/View/0001201506020017
https://base.garant.ru/55170507/53f89421bbdaf741eb2d1ecc4ddb4c33/
https://base.garant.ru/70188902/8ef641d3b80ff01d34be16ce9bafc6e0/
https://base.garant.ru/74626602/
https://normativ.kontur.ru/document?moduleId=1&documentId=395813

11. IIpuxa3z MunucrepcrBa npocsemenus Poceniickoit denepannn ot 16.11.2022 Ne
993 «O6 ytBepxkaeHuu ¢eaeparTbHOH 00pa30BaTEIPHOM MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHUs» (3aperucTprupoBaH 22.12.2022 Ne 71764). URL:
https://edsoo.ru/Federalnaya obrazovatelnaya programma_osnovnogo_obschego_obrazovaniya.
htm

12. Ilpuka3z MunuctepctBa npocsenieHus: Poccuiickoit deneparuu ot 23.11.2022 Ne
1014 «O6 yrtBepxkaeHun ¢eaeparbHO 00pa30BATENBHON NPOTrPaMMBI CPETHETO OOIIEro
00pazoBaHM» (3apeructpupoBaH 22.12.2022 Ne 71763). URL.:
https://edsoo.ru/Federalnaya obrazovatelnaya programma_srednego_obschego obrazovaniya.ht
m

13. Ilpukaz MunucrepctBa mnpocBemenus Poccuiickoir ®Denepammu Ne 568 oT
18.07.2022 «O BHeceHMM W3MEHEHHH B (QelnepaibHbIil TOCyAapCTBEHHBIH 00pa30BaTENbHBIN
CTaHJapT OCHOBHOIO 00IIero oopazoaHus» (3apeructpupoBan 17.08.2022 Ne 69675). URL:
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj Federacii_568 ot 18 07 2022
O_vnesenii_izmenenij_v_federalnij_gosudarstvennij_obr.htm

14. Ilpuka3 MunucrepctBa npocseiienus Poccuiickoit @enepaunn ot 12.08.2022 Ne
732 «O BHeceHWH M3MEHEHUU B (eiepalbHbIN TOCyJapCTBEHHBIM 00pa30BaTelbHBIA CTAaHAAPT
cpemHero oOmiero oOpa3oBaHWs, YTBEPXKICHHBIA NMPUKa3oM MUHHCTEpCTBA O0pa3OBaHUS U
Hayku Poccuiickoit ®@enepamun ot 17 mas 2012 r. Ne 413» (12.09.2022 Ne 70034). URL:
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj Federacii_ot 12 08 2022 732
O_vnesenii_izmenenij v_FGOS_srednego_obschego_obra zovani.htm

15. IIucemo Munnpocsemenus Poccun ot 03.03.2023 n 03-327 «O HampaBieHUH
uHpopmanum» (BMecte ¢ «MeTOoIUYeCKUMHU PEeKOMEHAAMSIMH 10 BBeAeHHIO 4 (denepanbHbIX
OCHOBHBIX 0011e00pa3oBarenpHbIX mporpammy»). URL: https://docs.cntd.ru/document/728265281

Humepnem-pecypcul
1. https://edu.gov.ru/ — caiit Munmnpocsetiexusi PO
2. https://edsoo.ru/ — caiit «kEnunoe comep:kanue o01ero oopa3oBaHus».
3. http://samregion.edu.ru — caiir MunuctepctBa oOpa3oBaHus U Hayku Camapckoit
obnacTu.
4. http://obrnadzor.gov.ru/ — ®denepanbHas ciyxba 1Mo Haa30py B chepe 00pa3oBaHUs U
HAYKH.

5. www.fipi.ru — denepanbHblii UHCTUTYT meaaroruveckux usmepenuit (OUIIN). 6.
https://edsoo.ru/constructor/ — KonctpykTop pabounx mporpamm. 7. http://www.prosv.ru — cait
u3narenbcTa «IIpocBenieHmey.

Copepxanue  mporpaMMmbl 1o (U3MKE ~ HampaBiIeHO  Ha  (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYaroIIMXCSl W OpraHu3alui0 M3y4yeHHs (U3MKH Ha
JesITeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3uke yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mnmaHUPyeMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHMs, a  Takke  MEXIpEeIMEeTHbIE  CBS3U
€CTECTBEHHO-HAYUYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl.

[IporpamMma mo Qu3uke ycTaHaBIMBACT paclpelesieHHe yuyeOHOro mMaTepuaia 1o roaam
oOyueHust (10 Kjaccam), HpeasaraeT MNPUMEPHYIO IIOCIEJOBAaTEIbHOCTh H3YUYEHUS TeM,
OCHOBAaHHYK0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKAaHUSA M YUYETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Tporpamma o ¢pusrke pazpadboTaHa C EeNIbI0 OKa3aHHUsI METOANYECKON TOMOIIH YUUTEIIO
B CO3JIaHMH paboueil mporpamMmebl 0 y4eOHOMY MpeIMETY.

dusmKa SBISAETCS CUCTEMOOOPa3yIOLIUM JIJIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBJIEHUH, U3y4aeMbIX XHMHUEH,
Ouonorueii, actpoHoMueil U usnyeckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT Hambosee sICHble 00pa3libl MPUMEHEHHs HayyHOro METO/Aa
MO3HAHUS, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHHUI O MUDE.
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OpHa ¥3 IVIaBHBIX 337a4 (PU3MUECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HUHTEpeca K HayKe Yy
oOyyJaronuxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE MPEAIOJAracT OBJAJCHHUE CIEAYIOIIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

® HAay4dHO OOBICHATH SABJICHUA,

® OLCHHUBATHh U ITIOHHUMATb 0COOEHHOCTHU HAay4YHOT'O UCCJICAOBAHUAA,

® HHTCPIPCTUPOBAThL AJAaHHBIC M HCIIOJIB30BaTh HAYYHBLIC J0Ka3aTCIbCTBA MJIA
IMOJIy4CHH BBIBOIOB.

Llenu wm3yueHus: (U3UKKM HA YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs ONpEACTICHHI B
Konuenmun npenogaBanus ydeOHoro npeamera «Pusnka» B 00pa30BaTEbHBIX OPTaHU3AIMIX
Poccuiickoit ®exnepanuu, peaqu3yrOmUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,
yTBepkIEHHON pemienreM Komernn MunncrtepcTBa mnpocsemienus Poccuiickoint denepannu
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK-4BH).

Henn usyvyenus: pusnkm:

NpHOOpEeTEHNE WHTEpeca W CTPEMIICHUS OOYYaroIMXCs K HAyYHOMY HW3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUH O HAayyHOM METOJC TIO3HAaHUS U (HOpPMUpPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DU3MKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEICTAaBICHUA O BO3MOXHBIX cdepax Oyayuied mnpodeccHoOHATBHON
NeSITeIbHOCTH, CBSI3aHHOM C (DU3UKOH, MOATOTOBKA K JalbHEHIIEMy O0yUYEHHUIO B 3TOM
HaIpaBJICHUU.

JocTmwkeHnne STHX 1enell mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHust 00€CIIEUYNBAETCS PEIICHUEM CIISAYIOINX 3a1aY:

npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOEHHM BEILeCTBa, O MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOOpeTeHue YMEHHH OMHMCHIBaTh M OOBACHATH (pU3MUECKHe SBICHHUS C
UCIIOJIb30BaHNEM TOTYyUYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PELICHHS MPOCTEHIINX pacuETHBIX 3aJad C HCIOJIb30BAHUEM
busznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUW HaOMIOAATh MPUPOJHBIE SBICHUS U  BBINOJHITH  OTMBITHI,
nabopaTtopHble Pa0OTHl W HSKCIIEPUMEHTANIbHBIE HCCIENIOBAHUS C HCIOJIb30BaHUEM
MU3MEPUTENbHBIX TPUOOPOB;

OCBOCHHME MPUEMOB paboThl ¢ WHMOpMaIuend (PU3NUECKOro CoJepKaHus, BKIIIOYas
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHMSIX (U3MKH, aHalu3 U KPUTUYECKOE
OlICHMBaHHE NH(OPMALINN;

3HAKOMCTBO CO cdepamu nmpodhecCuOHaTBHON eATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (U3MUSCKON HAYKH.

Ha uzyuenue ¢u3uku (6a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILIET0 0Opa30BaHUs

otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 vaca B

HEJIEIIO),

B 9 KJ1acce — 102 gaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapakTep, YUYUTeNb JAelaeT BhIOOp MpOBEACHHs J1a00OpaTOpHBIX paboOT U
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OTIBITOB C Y4ETOM MHIUBUIYAIbHBIX OCOOEHHOCTEH 00yUaromuXcs, CIIMCKA SKCIIEPUMEHTATbHBIX
3a[JaHMii, TpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYTapCTBEHHOT'O 3K3aMeHa 1o (pU3HKe.

IIpoMexyTouHas arTecTanys MPOXOAUT B COOTBETCTBUM C nosoxkeHueM «llomoxenue o
dopmax, NEPUOTUYHOCTH U TOPSJKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHOMN
aTTecTallud OOY4YaroLIMXCS IO OCHOBHBIM 00meoOpa3oBaTelbHBIM Iporpammam». Dopma
POMEKYTOUHOW aTTECTAllMU: UTOrOBasi KOHTPOJIbHAS padoTa.

COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npuponsl. PU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemHocTs M3MepeHuii. MexayHapoaHas cucTemMa eIMHHII.

Kak ¢usuka m npyrue ecreCTBEHHbIE HayKH H3y4daroT MPHPOIy. EcTecTBEHHO-HAy4YHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKA HAY4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
SKCHEpPUMEHT IO IPOBEpKE TuIoTe3, OO0bsACHEHHe HalmrogaeMoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®wuszuueckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHHH aHaJIOrOBBIM U LIU(POBBIM

npudopom.

Jlabopamopnwvie padbomut u onvimol.

1. Omnpenenenue LEHbI JeIEHUs LIKAIbl U3MEPUTEIBHOTO NpHoOopa.

W3mepeHune pacCTOSHUM.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPIIOTO TETa.
4. OrmpepelieHre pa3MepoOB MaJbIX TEJ.
5. UsmepeHnne temmepaTypsl NpU MOMOIIMA KUJKOCTHOTO TEPMOMETpAa MW JAaTUUKA

TEMIIEpaTyphI.
6. IlpoBeneHue wuccieqoBaHUsS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MYyIIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MyCKa.

Pa3nea 2. IleppoHavyaibHbIe CBeeHUS] O CTPOEHHMH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypou.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzanmopeiicTBHe dYacTHI] BEIIECTBA: MPUTHKEHHUE WU
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(KpUCTaINIMYecKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue 6pOyHOBCKOTO ABHKEHHS.

2. HaGmopenue nuddysun.

3. HalGmionenue siBieHUN, OOBSICHSIOMMXCS MPUTSHKEHUEM WM OTTAJKMBAHUEM YacCTHI]

BEILIECTBA.



Jlabopamopusie pabomsl u onvinol.

1. OruenHka guamMerpa aroMa METOAOM PsiIOB (C UcCTosib3oBaHueM (hoTorpaduwii).

2. OnbIThl O HAOIIOACHUIO TETIJIOBOTO PACIIMPEHHS ra30B.

3. OmnbIThl O 0OHAPYKEHUIO AEHCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMoO/eiicTBUE TeJl.

Mexanuueckoe JBUKeHUE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHUE. CKOpPOCTb.
Cpenssist CKOpOCTb ITPU HEPAaBHOMEPHOM JBHKEHUH. Pacu€T myTH 1 BpeMeHH JIBUKEHUSI.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tenl. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. SIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJIEHHBIX I10
onHO# npsmoil. PaBHogelicTByromas cwil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MEXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaGmroneHue siBneHUS MHEPLIUU.

4. HabGnroneHue M3BMEHEHHS CKOPOCTH MIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

. CnoxxeHue cujl, HaPaBJICHHBIX 10 OAHOU MPSAMOM.

Jlabopamopuwvie padbomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBM)KEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS Opycka WIM IIapUKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSHKeHUs (AepopMaiiiu) MpyKUHbI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBieHue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEIUYCHHS JTaByieHus. JlaBneHue raza. 3aBUCHMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaronecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe naBieHue. [IpvuMHBI CyIIECTBOBAaHUS BO3IYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XKUIIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apxuMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

2. Tlepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. Coobmaromuecs CoCy/Ibl.



v

I'mppaBamyeckuit mpecc.

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AaBICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMa NOTrpYKEHHOH 4YacTh Tena H
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcinoBue 1UIaBaHWsA TEN: IUIABaHUE WM IIOIPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpyKEHHOM B KHUJIKOCTb
YacTH TeJa.

OnpeneneHne BbITAIKUBAIOIIEH CHUJIbI, ACUCTBYIOLIEH Ha TENO, HNOTPYXEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBL, JCHCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUABAIOIIEH CUIIBI, NEUCTBYIOLICH Ha
TEJO B )KUJKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIAKOCTh YacTU TeJla U OT ILIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M OIpEACIIeHUuE €€
Ipy3010IbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTH. JHEPrus.
Mexannueckast pabora. MOIIHOCTD.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KHI[ IMPOCTBIX MEXAHU3MOB. HpOCTHe MCXaHU3MBbI B 6LITy 1 TCXHHUKC.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUHalIbHas HHeprus. lIpeBpaienue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUH B IPYTrOi. 3aKOH COXPAHECHMS DHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM [JBUKEHHHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBanue yciaoBHM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.
8 KUIACC

Pa3znen 6. TenioBbIe iBJICHNA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KMHETUUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
nu pa3M€pI>I aTOMOB " MOJ'IeKy.]'I. OHBITI)I, nonTBepn(na}omHe OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOHGKynﬂpHO--KHHeTquCKOI\/'I TeOpI/II/I. CMa'-II/IBaHI/Ie nu Kal'[I/IJ'IJ'IHpHBIe SABJICHUS. TCHJ'IOBoe
pacIIMpeHne U CKaTHUe.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABW)KEHHUS YacTHIL.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHMS BHYTPEHHEH »SHEpruu: Terionepenada u
COBepHIeHI/Ie pa6OTBI. BI/I)II)I Tennonepenatm: TGHJ’IOHpOBO}IHOCTL, KOHBCKIIHA, 1/13J1yquI/1e.



KomnuecTBo TemnoTel. YienbHAas TEIUIOEMKOCTh BeIIECTBA. TemaooOMEH U TEIIOBOC
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBreHue W OTBepleBaHWE KPUCTALUTHYECKUX
BEIIECTB. YAeNbHas TemioTa IwiaBieHus. [lapooOpa3oBanume u KoHueHcanwus. Mcmapenue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMoc(hepHOTro JaBICHMS.

BnaxunocTe Bo3ayxa.

DOHeprus TomIMBa. Y IeJIbHas TEII0Ta CrOpaHHUs.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit CMauyMBaHUs U KalTWJUISIPHBIX SIBJICHUH.

Hab6nronenue TeniaoBoro pacuimpeHust Tel.

N3menenune gaBieHus raza npu U3MEHEHUH 00bEMa U HArPEeBAHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael Terionepenayu.

Oxtax/iIeHre Ipy COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CHUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN pa3InYHBIX BEILIECTB.

[
= O

. HaOmroienme kureHust.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTEIEH.

Jlabopamopuwvie padbomot u onvimeol.

1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MIPUTSIKEHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paClIMPEHUs Ira3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajutoHe mIpuna.
5. OHBITLI, ACMOHCTPpUPYHOIIUEC 3aBUCHUMOCTH [JaBJICHHUA BO3AyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UJTMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

7. HaGmronenue u3MeHEHHs] BHYTPEHHEH SHEpPTHH Tella B pe3ysbTare Tervionepenadu u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBjIeHUS TEIII00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuei BOABI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C

HarpeThiM METAUNIMYECKUM UIUHAPOM.

10. OnpeneneHue yaeiabHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCTIapeHuUs.

12. Onpenenenre OTHOCUTENIBHOM BIaXXKHOCTH BO3/IyXa.

13. Onpenenenune yaenbHOM TEIUIOTHI TUIaBJIEHUS JIbJA.

Paszpnen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

OnekTpuzanusi Ten. J[Ba poaa aNeKTpUYECKUX 3apsoB. BizaummonelcTBHe 3apsyKeHHBIX
ten. 3akoH Kyiona (3aBUCHMMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BEITUYUHBI
3aps70B U PACCTOSTHUSI MEXKY TEIaMH).

OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3ieKTpuueckuil 3apsan. CrtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNIEKTPUUYECKHI TOK B KUJIKOCTSX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJHUKA. YJIEJIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui yyacTKa IeMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTE 37eKTpUYecKOro Toka. 3akoH [koymnsa—JIeHmna. DnekTpudeckue menu
U TIOTPEOUTENH ICKTPUUIECKON dHEPTrUuH B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTtossHHBIE MarHuThl. B3anMonelCTBHE ITOCTOSHHBIX MArHATOB. MarHuTHOE IIOJIC.
MaruutHoe noJie 3eMJId U €ro 3HadYeHue IS )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
3JIEKTPUYECKOro ToKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib MOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SBieHwe snekTpoMarHuTHOM — uHAyKUuH. [lpaBuio  Jlenua.
Onekrporernepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa pona IEeKTpUUYECKUX 3aps/IOB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DIIEeKTPOCTATUUYECKAsT MHYKIIUS.

3aK0H COXpaHEHUs AIEKTPUUIECCKUX 3aPsII0B.

[IpOBOJHUKY U TUAJECKTPUKHU.

MopaenupoBaHU€ CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIS.

M CcTOYHHKH OCTOSTHHOT'O TOKA.

W Nk WDNE

JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.

[
= O

. 'a30BbIi1 pazps.

. 3sMepeHune cuibl TOKa aMIIEpMETPOM.

. I3sMepeHue 3JIeKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.
. Peocrar u marazuH cCOnpoOTUBIIEHUN.

. BzanMoelicTBue MOCTOSHHBIX MAarHUTOB.

e
o bh WwWN

. MOHGHHpOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

=
~

. MOHGHHpOBaHl/Ie MAarduTHBIX ITOJIEN ITIOCTOSHHEIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe 1noJjie Toka. JJIeKTPOMAarHurT.

. JleiicTBMe MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.

. DNEeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

N NN R
N P, O O

. UccnenoBanue siBJIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

N
w

. OnerTer @apanest.

N
IS

. 3aBHCUMOCTH HAMPaBICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHIA €0 BOZHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimot.

1. OmnbITHI MO HAOTIOECHUIO AJIECKTPU3AIMH TEJT UHAYKIIMEH U TIPH COMTPUKOCHOBEHUH.
2. MHUccnenoBanue neicTBUS SIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHA U TUDJICKTPUKH.

3. CoOopka u mpoBepka pabOThI ANEKTPUIECKOM 1IEMU MTOCTOSTHHOTO TOKA.



4. M3mepeHue U peryjJupoBaHUE CUIIbI TOKA.

v

W3mepenne U peryaupoBaHue HaIPSKCHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONIPOTUBIICHUS
pe3ucTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OneITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUUYECKOIO  CONPOTHUBIICHMS
IIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAX ITOIIEPEYHOI0 CEUEHUS U MaTepHalIa.

8. IIpoBepka mpaBuia CIIOXKEHUS HANPSIKCHUW IIPU IIOCJIEIOBATEIBHOM COCIMHEHUU
JIBYX PE€3UCTOPOB.

9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA IIPU NapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. ccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYIIErO 4epe3 JIAMIIOYKY, OT HaIpPsHKCHUS
Ha Heu.

13. Onpenenenue KII/] narpeBarens.

14. VccnenoBaHue MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.

15. 3y4yeHre MarHUTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3ieIeHUH.

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HAIIPaBJIEHUs TOKA B KaTYyIIKE.

18. M3yueHue neicTBUSI MarHUTHOTO 10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 U3ydeHue paboThl SJIEKTPOIBUTATEIIS.

20. U3mepenne KII/l anexTpoaBurareslbHONM yCTaHOBKHU.

21. OnbITHl 10 MCCIIEJOBAHUIO SIBJICHMSI 3JIEKTPOMArHUTHOW HHIYKIMM: HCCIEI0BaHUE
M3MEHEHUH 3HaYEHUs U HaIllPaBJICHUsI MHIYKIMOHHOTO TOKa.

9 KUIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsiMonMHEiHOe nBuxkeHue. HepaBHomepHOe
npsIMONIMHEHOE JBH>KeHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela HpH HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHOyckopeHHOE npsMonuHeiHoe aBrkenne. CBoOoiHoe maaeHue. OmbIThI
lanunes.

PaBHOMepHOE NBIKEHHE MO OKpYyKHOCTU. Ilepuon m uwactora oOpaimeHus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CyIIEPIIO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIbKEHHMSI, CUJIa TPEHUS
MOKOSI, APYTHE BUIBI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJIeHUs.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
[EepPErpy3KHu.

PaBHOBecue mMaTepuanbHONM TOUKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpIOTO TEma
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Tena. M3menenue umnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITyJbCa.
PeakTuBHOE NBUMKEHUE.

10



Mexanuueckasi pabota U MOLIHOCTb. PaboTa cuil TSDKECTH, ynpyroctd, TpeHus. Cs3b

SHEPrUu

u paGOTLL HOTGHHI/IaJII:Ha}I OHCpIrus TCJIa, NOAHATOTO Had MOBCPXHOCTHIO 3CMIIH.

[ToreHmanbHas sHeprus cxatoul npyxuubl. Kunernueckas sueprus. Teopema 0 KHUHETHYECKOU
SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

1. HaOmroieHue MEXaHUYECKOTO JBUKEHUS T€Ia OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHEHME IIyTEW M TPACKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIILHO
pa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JBUKEHHUS.

5. HaGnronenue nBuKeHUs Teja 110 OKPY>KHOCTH.

6. HaOmroneHune MexaHMUECKUX SIBJIEHUH, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
py e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TeNa U ACUCTBYIOIIEH HA HETO CUJIBIL.

8. HaOmroneHue paBeHCTBA CWJI IPU B3aUMOJEHCTBUU TeIl.

9. H3meHeHue Beca Tesla IPU YCKOPEHHOM JIBUYKEHUH.

10. IIepenaya ummyJsibca pu B3aUMOJIECUCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyJIbca Ipy abCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO JBU)KEHUSI.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHHEe MEXaHUUECKOW PHEPIUU NIPH IBUKEHUU TeJIa MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomot u onvimeol.

1. KoHcTpyupoBaHue TpakTa Uil pa3rOHa MU JAJIBHEHIIET0 PaBHOMEPHOIO IBH)KCHHUS
LIAPUKA UM TEJIEKKH.

2. OmpezneneHue CpeAaHE CKOPOCTU CKOJIbKEHUS Opycka WIM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue yCKOpEHHs Tella IPH PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU paBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3Bl: €CIM TMPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJlbHOU
CKOPOCTM IIyTHM OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JIABJICHUS.

7. OmnpeneneHue Ko3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpexneneHue KECTKOCTH MPYKHUHBI.

9. OmnpeneneHue pabOThl CHUJIBI TPEHHUS TP PABHOMEPHOM [JBM)KEHUU Tela 110
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne paboOThl CUJIBI YOPYTOCTH TNPU MOIBEME TIpy3a C HCIOIb30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHa COXPaHEHUsI SHEPTUU.

Pa3nesn 9. Mexanudeckue KoJie0aHUsI H BOJTHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMIIMTyna. Marematndeckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.
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3aryxatomue kojeOaHus. BeinyxaeHHble konebanus. Pezonanc. MexaHnyeckre BOJHBI.
CBolicTBa MeXaHMYECKUX BOJIH. [IposionbHbIE U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yJIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xoyie0aHuii TeJ Mo NEHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HalGmronenue BbIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYECKUH pE30HaHC.
Jlabopamopusie pabomsl u onvinol.
1. Omnpenenenue 4acTOThl U Meproia KoieOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OrmpezaeneHue 4acTOThI U MEpHOJa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenmoBanue 3aBUCHMOCTH IepHoJa KoJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JJIMHBI HUTH.
4. UccnenoBaHuWe 3aBHCHMOCTH TIEpHOa KOJeOaHWH MPYKMHHOTO MAsSTHHUKA OT MAacChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTU MepHoAa KoJeOaHW Tpy3a, MOJABEUICHHOTO K HUTH, OT
Macchbl Tpy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJAa KOJEOAHUNW MPY>KMHHOIO
MasATHUKA OT MacCChI I'py3a U )KECTKOCTH MPY>XUHBI.
7. HW3mepeHue yckopeHHUs: CBOOOIHOTO Ma/ICHUSs.
Pasnen 10. DineKkTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoxaH. [IIxana OJICKTPOMAariMuTHBIX BOJIH. Hcnoap3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopuwie pabomsl u onvimot.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOMIIBHOTO TeedoHa.
Pa3znen 11. CBeToBble siBICHHS.
JlyueBas monenb cera. Mcrounuku cpera. IIpsimonuHeliHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienne cBera. 3aKOH npenoMiieHus cBeTa. I1oHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
JIunza. Xox myuedt B nuH3e. Onruueckas cucrema ¢oToamnmnapara, MHUKpPOCKONa H
Teneckomna. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CliokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
1. IlpsAMonuHENHOE paclpOCTPAHEHHUE CBETA.
OtpakeHue cBera.

3. Tlonmyuyenue n300pa>keHHii B TUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
4. IlpenomieHnue ceera.
5. OnTthyeckuii CBETOBO/I.
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Xon ydeit B coOuparomei JuHse.

Xox J1y4eil B paccenBarolleH JIMH3E.

[Tonyyenne n300paXKeHU C TOMOIIBIO JIMH3.

. IIpunuun neiicrBus oroannapara, MUKpOCKOIIA U TEJIECKOIIA.
10 Mopens riasa.

11. Pa3nosxeHue Genoro cBeTa B CIEKTP.

© 0N O

12. Ilony4enue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX [[BETOB.

Jlabopamopusie pabomsl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIUIA OTPAKEHMS CBETOBOTO JIy4a OT yIJla NaJCHUs.

2. M3ydeHue xapakTepuUCTHK U300pa)keHUs IpeAMETa B IIJIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yIUIa MPEJIOMIICHHS CBETOBOTO JIy4a OT yIja NaJcHUs Ha
TPAHULE «BO3AYX—CTEKIION.

[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.

Onpenenenne (OKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMpPArOIIEi TNH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

Nowus

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOIEHHM Yepe3 IBETOBbIE
(UITBTPHI.

Pa3nes 12. KBanToBBIE sIBJICHUS.

OmnsiTel Pesepdopna n mnanerapHas mogens aroma. Moaens atoma bopa. Hcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmopnens aromHoro sigpa. M3otomsl. PaanoaktuBHble mipeBpainenus. Ilepuop
noJrypacnaaa aTOMHBIX siiep.

SnepHble peakuyy. 3aKOHbI COXPAHEHUs 3apsiI0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3U
aToMHBIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounuku
sHeprun CosHUA U 3BE3 .

SInepnas sHepreTuka. JIeMCTBUS paguOAKTUBHBIX U3IyUYE€HUN HA KUBBIE OpPraHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4EHHUS U TIOTJIOIICHHUS.

2. CpexTpsl pa3IMYHbIX Ta30B.

3. CmekTp BozOpoOa.

4. HabGnronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyUEHUH.

Peructparus uzinyueHus IpUpoIHBIX MUHEPAJIOB U IPOIYKTOB.

.]Iaﬁopamopubte padomul u onvimol.

1. HaOmroeHue CIUTOMIHBIX U JTMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEABLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO--0000IIAIOIIMKA  MOAYJIh TpPEAHA3HAYeH I CHCTEeMaTHU3allud |
0000IIeHNsT IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEITEIFHOCTH, IPHOOPETEHHOTO TP H3YUYCHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00y4arOUIMXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy wW3y4YeHWH NAaHHOTO MOIYJS PEATH3YIOTCS UM CHCTEMATH3HPYIOTCS — BUIBI
NEeSITETPHOCTH, Ha OCHOBE KOTOPBIX 00OecmeunmBaeTcs JOCTIDKEHHE TMPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUus, (HOpMUpPYETCS €CTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBaHMS SBICHUH TNPHPOJBI U TEXHHUKH,
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OBJIAJICHUE YMEHUSMHU OOBSICHATh (PUINYCCKUE SBJICHHS, TPUMEHSSI IOTYYCHHBIE 3HAHUS,
pemarh 3aa4, B TOM YUCJIE KAUECTBEHHbBIC U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIHANbHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a CU€T TOoro,
4yTO 00y4aroNInecs BHIMOIHIIOT 33aH1sI, B KOTOPBIX UM MpeJiaraeTcs:
HA OCHOBE IMOJIYYCHHBIX 3HAHUH Paclio3HABaTh U HAYYHO OOBSICHATH (DU3MUECKUE SIBIICHUS
B OKpPY’Karoler MPUPOAE U NOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM 4HWCIe AJIS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHBbIE OCHOBBI HambOOJee Ba)XXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpUMEP, MPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHEHHS BCEX M3BECTHBIX BUJOB YHEPTHMU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Nzyuenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yabTaTOB.

B pesynbrare nzydyenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHuUs

y oOyuaronierocst 0yayT copMUpOBaHbl CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B

YacTH:

e 1) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

e — MNPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3HYeCcKOi HayKH;

e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOr0 M JTYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCY>KJI€HUU OOILLECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C TNPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUM (PU3MKY;

e — OCO3HAHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHIUIOB B AEATEIBHOCTU
YYEHOrO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE 3CTETUYECKUX KAYECTB (PU3MUECKON HAyKH: €€ TrapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e — OCO3HAaHHE IIEHHOCTH (U3MYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXKHEMIIEH COCTABIIAIOLICH
KYJIbTYDBI;

e — pa3BUTHE HAYYHOW JIFOOO03HATETFHOCTH, MHTEpPECAa K HCCIEN0BATEIHLCKON
JNEATEIBbHOCTH;

e 5) ¢opvupoBaHuss  KyJbTYpPbl 3A0POBbS M  IMOLHUOHAJILHOIO
Os1aromoJryums:

e — OCO3HaHME IIEHHOCTH Oe30macHoro oéOpas3a J>KM3HM B COBPEMEHHOM

TCXHOJOIMYCCKOM MHUPC, BAXXHOCTH IIPpaBUI 0e301acHoro IIOBCACHHUA Ha
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TpaHCIIOPTE, Ha JOpOorax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpY/IOBaHHEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hOpMHUPOBAaHHOCTh, HaBBbIKa peduieKkcuu, TMpU3HAHHWE CBOETO IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y JPyroro 4yeaoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTUBHOE ydYacTH€ B PEHICHUU IPaKTHYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluM, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIMpaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PU3MUYECKUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMsl Ha NMpUMEHEHUE (PU3MYECKUX 3HAHUU JUIsl pEIICHHs 3a7ad B
0o0JIacTH OKpy>Kalollel Cpeabl, TUIAHUPOBAHUS IIOCTYNKOB W OILIGHKH UX
BO3MOYKHBIX TMMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM U MyTell ux
pelieHus;

8) amanTanum K U3MEHSIOIIMMCS YCJOBHUSAIM COLMAJBLHOW U NPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJCHCTBUHU TPU BBIMOJHEHUM UCCICAOBAHUM U
MPOEKTOB (PU3NYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTUX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIeSITEIILHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUMN, B TOM YHCII€ (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKy;

— IJJAHUPOBAHHME CBOCTO PAa3BUTHUSA B IPUOOPETCHUH HOBBIX (PU3HUCCKUX
3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OIICHKAa CBOMX JCHCTBUM C YYETOM BIIMSAHHMS HAa OKPYKAIOUIYK Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHUsI TporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO

oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC EHCTBUA,

KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JEWUCTBUSA,  PETYJISTHBHbBIC
yHUBEpCalbHbIE YUeOHbIE 1EUCTBUS.
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ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKU OOBEKTOB
(sBNIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBIISATh MPUYMHHO--CJICICTBEHHBIC CBSI3U NPU HU3YyYEHUU (DU3NYECKUX
SIBJICHMM U TMPOIIECCOB, JIENaTh BBIBOJIBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOU (U3HYecKOu
3a/a4 (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEILEHHUs, BBIOOp HaumbOojee
HOJIXOJSIIETO C yYETOM CaMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY TIIaHY OIIBIT, HECIOMXKHBIM
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UUYECKOTO
SIBJICHUS,

OIICHWBATh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(POpMAIIHIO,
MIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS UJIH KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYJIUPOBATH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

IPUMEHATH Pa3JU4YHbIE METObI, NHCTPYMEHTHI U 3alpOCHl PU MMOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYI0 (OpMy mMpeAcTaBlICHUs
uHQOpMalMu W WUIIOCTPUPOBATH peEUIaeMble 3aJayd  HECIOXKHBIMU
CXeMamHy, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOW TEMbI U
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BBICKA3bIBaTh HJCH, HAIICJCHHBIC Ha pEIICHUE 3aJladyd W TOJJICpPIKaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTOCTaBIISATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB
Juajora, OOHapyKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPQKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;
MyOJIUIHO TPEICTABIISATh PE3YIbTAThl BEITIOJTHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW
WHIUBUIYaIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3HUUECCKOM
poOJIeMBI;

MPUHUMATh IIEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BLIBATh JICUCTBUS
no e¢ IOCTIKCHHIO: PacHpeleisaTh POJH, OOCYKIaTh TPOIECCHl H
pe3yabTaThl COBMECTHOMH PabOThI, 0000IIaTh MHCHHS HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsT KAaU€CTBEHHOI'O Pe3yJbTara Io
CBOEMY HAIIPaBJICHUI0O WU KOOPJWHHUPYS CBOM JECHCTBUS C JAPYTUMU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITETILHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKMU3HEHHBIX M YYCOHBIX CHUTYyaIUsIX, TPEOYIOMNX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJMMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITENTEHO COCTaBJISTh AITOPUTM pelIeHusT (PU3NIEeCKON 3a1aul WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYyalluy U NIPELIAraTh IIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs) pe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOTO;
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MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHnr (HU3NIECKUX 3a/1a4 UK
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

INPEAMETHBIE PE3YJIBTATbHI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 00YHAIOIIUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, XKHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (PaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJIMHENHOE),  TpaeKTopHsl,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBreHus (audys3us, TEII0BOe IBMKEHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLINS, B3aUMOJEHCTBUE TEJl, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONM OCBK BpAlllCHMs, Iepefadya JaBlICHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOc(epHOe JaBlIeHue, IJIaBaHUe Tell, IPeBPaLeHUs
MEXaHUUYECKOM SHEPIUH) 10 OIMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (PH3MUECKUX SBJICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (pu3MyuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHUCTBHUE CWIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMAHUE aTMOC(EpPHOro AaBICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEpeBOIUTHh INPAKTUYECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCIOIB3Ys (PU3UICCKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMS, IyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUs, [aBIICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MeXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHHU3MOB, KMHETHYECKasi W MOTEHLUaJIbHasl SHEPTUs), IPU ONUCAHUU IMPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI MCTIONIb3yEMbIX BEINYMH, UX 0003HAYEHUSI U €TUHUIIBI
(GU3NYeCKUX BEIUYMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIIME AAHHYIO (PU3HMUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YS
MpaBujIa CJIOKEHUs CUJ (BIIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3axoH [lackams, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSACHATh (U3UYECKUE SBJIEHMS, MPOLECChl W CBOICTBa Ted, B TOM YHUCIE U B
KOHTEKCTE CUTYalUl MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3NYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH,;

pemath pacuéTHble 3agaud B 1-2 neicTBHA, HCHOIB3YSd 3aKOHBI M (OPMYIIBI,
CBs3bIBaloIlMe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalii3a YCJOBUS 3aJauu
3alKChIBaTh KPAaTKOE YCJIOBUE, MOJACTaBIATh (PU3NYECKUE BEIUYMHBI B (POPMYJIBI U
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NPOBOJIUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JaHHBbIC, HEOOXOAMMBIE Ui PELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYCHHON (hPU3NYEeCKON BEIMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO PELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METO/I0OB, B OINHCAHUHM HCCIEOBAHUS BBIICIATH MPOBEPSAEMOE IPEIINOI0KECHHUE
(rumore3y), pa3iuyaTh M HMHTEPIPETHPOBATH IOJYYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€aTh BBIBOABI I10 €I0 pe3yibTaram;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE NPEINONI0KEHUsA, COOUPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYI0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3AMHUCHIBATH
NOKa3aHus NPUOOPOB C YUETOM 3aJJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroul ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH ITyTH PAaBHOMEPHO JBHXKYILErOCs
TeJla OT BPEMEHU JABMKEHMsI T€Ja, CHJIbl TPEHUS CKOJIBbKEHUs OT Beca Teja, KauyecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CWJIBI TPEHHUS OT IUIOMAan
COIIPUKOCHOBEHUS TE€J, CHJIbl YIPYTOCTH OT YAJMHEHUS MPYXKUHBI, BHITAIKHBAIOIICH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO IMOIPYXEHO Telo,
yCIIOBUM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJIy4eHHON
3aBUCUMOCTH (M3NYECKUX BEJIMYUH B BHJIE MPEUIOKEHHBIX TaOiIMLl U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICAOBAHUS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
XKHUJIKOCTH W TBEPIOTO Tela, CHiIa TPEHHUsS CKOJIbKCHHS, JAaBICHHUE BO3IyXa,
BBITAJIKMBAIOIAsl CHJIA, JEHCTBYIONIass Ha MOTPYKEHHOE B JKUAKOCTH TEJIO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl HpPeasIoKEHHON
MHCTPYKIMU: IIPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HICKOMOW BETMYHMHBI;

coOnrofarh TMpaBuja TEXHUKHM Oe30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh TPHHIUIBI JCUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTHHAMOMETP, COOOIMIAIOIINECS COCY b, OAPOMETP, phIuar, MOJBMKHBIA 1
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu3oBaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MNPHOOPOB U TEXHHUUECKUX
YCTPOMCTB € OMOpPOH Ha MX OMHUCAHUSA (B TOM YHCIE: MOALIMITHUKH, YCTPOUCTBO
BOJIONPOBO/A, TMIPABIMYECKUI Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCTONb3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOTUMBIE
¢du3nveckre 3aKOHBI K 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUIECKOTO
UCTIONIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW KM3HH IS 0OECredeHUs
0€30IaCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu U TEXHHYECKUMH YCTpOICTBaMu,
COXpAaHEHMs 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYXaIoIlIei cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popMammu B MHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUW U ITyTEM CpaBHEHUS

19



Pa3IMYHBIX HCTOYHUKOB BBIICISITh HH(POPMAIIUIO, KOTOPAs SBISETCS MTPOTUBOPECUNBOMA
WA MOET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYyYHO--TIOMYJIAPHYIO JIUTEPATYpPy
(U3HYECKOTO COJEpXKAHUS, CIPABOYHBIC MAaTEepUANbI, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpUEMAaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus MHGOpMaLUU U3
OJIHO 3HAKOBOU CHUCTEMBI B JAPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB MH(POpMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJINYHO AeNaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPU BBIIIOJIHEHUHU YUYEOHBIX NMPOEKTOB M MCCIEIOBAHUMN paclpenesTh 00S3aHHOCTH B
rpyIIe B COOTBETCTBHUH C IMOCTABIEHHBIMH 33/1a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM IIJIaHa
NEeHCTBUI, aJeKBAaTHO OIEHMUBAaTh COOCTBEHHBIH BKJIaJ B JESATENbHOCTb T'PYIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

K xonny oOyudeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOLIUXCS YMEHHA:

UCIIOJIb30BaTh IIOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEILUIOBOE IABM)KCHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIJIMUECKHUE M aMop(HBIE Tela,
HACBILICHHBIA ¥ HEHACBILIEHHBIN ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprusi, TEIJOBON JABUTATENb, SJIEMEHTAPHBIN AIEKTPUUECKUI 3aps]l, JIEKTPHUUECKOe
110JIe, MTPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBIA IJIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHMUE, KalWUIIPDHBIC SBJICHMs, HCIApEHUE, KOHJIEHCAlMs,
IUIaBJICHUE, Kpuctajum3anuss  (OTBEpJeBaHuE), KUIIEHUE,  Terulonepenaya
(TEnIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HUE), DJIEKTpU3ALUs TeJ, B3aUMOJICHCTBUE
3aps0B, ACUCTBHSI AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuToB, AECWCTBME MAarHUTHOIO IOJII HAa NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) 10 ONMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YUCHHBIX (PU3MUECKUX SIBICHUM B OKPYXaIOLIEM MHUpE, B
TOM 4ucie (U3NYECKHE SBJIEHUS B NPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJICHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMocdepe, >SJIEeKTPUYECTBO IKUBBIX OPraHHU3MOB,
MarHuTHOE Moje 3emid, JApeid NOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHUSIHHME, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NUYECKUE SIBICHHUSA, UCTIONb3Ysl (PU3HUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI JHEPrus, KOJWUYECTBO TEIUIOTHI, YyJAEIbHAs
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHas TEIUIOTa IUIaBJIEHUS, YJAeNbHas TersoTa
napooOpa3oBaHus, yJeibHasl TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/yXa, JIEKTPUYECKHUN
3apsl, CHUJIa TOKA, OJJIEKTPUYECKOE HAIpPsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yAEIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU
ONMCAHWU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIOJIb3YEMbIX BEJIHYHH,
0003HaueHHs M eTUHHIbI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
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JAaHHYI0 (QU3MYECKYI0 BEIWYUHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCHUMOCTEH (PU3NIECKIX BEIHYUNH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUecKHe SBJICHHUS U MPOLECChl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
OPUHLIMIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH coXpaHeHUus
SHEPTUH, MPH STOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3aIHCHIBATH €ro
MaTEMaTUYECKOE BbIPAKEHUE;

O0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyanuu MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OObsiICHEHHE W3 1-2 jmormyeckux IIaroB ¢
ornopoit Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3UUECKHUX SBJICHHUH, (PU3HMUYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2—-3 JEHCTBHA, HWCHOJIB3YSd 3aKOHBI M (POPMYIIBI,
CBSI3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aadu
3alUCBHIBAaTh KPATKOE YCJIOBHUE, BBIABISITH HEIOCTATOK JAHHBIX JIJIS PELICHUsS 3aJayH,
BBIOUpATh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pelleHus, TPOBOAUTh PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh TPH TIOMOIIH (HU3HUECKUX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUS,  BBIIEIATH  MPOBEPSIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IMOPSAKAa IPOBEACHUS HCCIEI0BaHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOAMTH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIsipHbIE SBIICHUS, 3aBUCHUMOCTh [aBJCHHsS BO3QyXa OT €ro oo0béMma,
TEMIIEPATypPbl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3ITyUYEHUU OT LIBETa
u3yvaroumel  (morjomaroneil) MOBEPXHOCTH, CKOPOCTh HCHIApEHHsl BOJBI  OT
TEMIEPATYpPbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUS MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (OpMyIHpoBaTh MPOBEpPSIEMbIC MPEANOJIOXKEHUs, COOUpPATH
YCTaHOBKY M3 TPEUIOKEHHOTO O00OpYyIOBaHUS, OMHUCHIBAaTH XOJA OMNbITA U
dbopMyIHpOBaTh BHIBOJIBI;

BBITIOJIHSITH TPSIMbIE U3MEPEHUsI TeMIIEPaTypbl, OTHOCUTEIHFHON BIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAHHEM aHAJIOTOBBIX MPUOOPOB U JATUYHUKOB
GU3MYECKUX BEJIMYMH, CpPaBHUBATh pE3yJbTaThl H3MEPEHUNH C Yy4E€TOM 3aJlaHHON
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIEIOBAHUE 3aBHCHUMOCTH OJHOW (DPM3UYECKOW BETUYMHBI OT JIPYTOi C
WCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUS MPOBOJAHUKA OT
€ro JIJIMHBI, TUIOU[aJAN MOMEPEYHOr0 CEYEHUsl U YJIEIbHOTO CONPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIETO Yepe3 MPOBOIHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEIOBaHNe, cOOMpaTh YCTAHOBKY M BBINOJHATH U3MEpPEHUs, CIeays
PeJIOKEHHOMY TIaHy, (PMKCHPOBATh PE3yIbTAThl MOJTYYCHHON 3aBUCUMOCTU B BUJIE
TabNIuIl ¥ TpaduKOB, IeTaTh BHIBOJBI MO PEe3yIbTaTaM UCCIIECIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (DU3MYECKUX BENHYHUH (yACNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
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IUTAHUPOBATh W3MEPEHHS, CcOoOUpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MPEIOKEHHOW HHCTPYKIIUHU, U BBIYUCIISITH 3HAYCHUE BETUIHHEI;

coOMoaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢  JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIIBI JIEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOH HA WX OMHMCAaHHUS (B TOM YHCJIE: CHCTEMAa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETYHK AJIEKTPUUYECKOU
SHEPruH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEIOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJIBUTATEIH
MOCTOSTHHOTO TOKA), HWCIOJIb3YsS 3HAHUS O CBOMCTBaX (HU3MYECKHX SBICHUU W
HeoOXouMble (PU3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEeOCTaTr), COCTABISATH
CXEMBI 3JICKTPUYECKHUX IIETeH C MOCIeI0BATeIbHBIM U MapaUIeTbHBIM COCIUHEHUEM
DIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;
OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOW KU3HU Ml oOecreueHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHCHUS 370POBbSI M COOJIFOJICHUS HOPM OSKOJOTHYECKOIO IIOBEACHHS B
OKpYXaIoIIeH Cpeae;

OCYIIECTBIISATh MOUCK HHGpopManuu (usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW M TYTEM CpPaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICTIATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BAaTh MPH BHITIOJTHCHUH YICOHBIX 3a/IaHUN HAYYHO--TIOMYJIIPHYIO JIATEPATYPy
(bu3NYECKOro COJEep)KaHUs, CIPAaBOYHBIE MaTepuanbl, pecypchl cetu HWHTepHeT,
BJIQJICTh TMPHEMAMH KOHCIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHS, 0000IIas
UH(GOPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB (U3UYECKOTO COJEpXKAHHUS, B TOM YHUCIIE
nyOJMYHO  TPENCTaBIsATh  Pe3yldbTaThl MPOCKTHOW UM HCCIEI0BATENhCKOMN
JESTENIbHOCTH, TP 3TOM TPaAaMOTHO UCHOJB30BaTh M3YUYEHHBIA MOHATHIHBIN anmapar
Kypca (PU3UKH, COMTPOBOXK/IATh BRICTYIUICHHUE TTPE3CHTAIINECH;

IPH  BBITIOJIHEHUW YYEOHBIX TPOEKTOB M WCCIEAOBaHUN (U3MUYECKUX IPOIIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 3a/IadaMH,
CIETUTh 3a BBHIMOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTh  TPYIIBI, BBICTpAaUBaTh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TTPOSIBIISIS TOTOBHOCTD Pa3pemaTh KOH(IUKTHI.

K koniy oOydenust B 9 kijiacce mpeIMeTHBIC Pe3yibTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINUXCS YMEHUI:

UCIIOJIb30BaTh IMOHATHUS: CHCTEMa OTCU€Ta, MaTepHalibHas TOYKa, TPAcKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudyeckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tejla, paBHOBECHE,
MEXaHUYeCKue KojebaHWsi W  BOJHBL, 3BYK, UH(QpPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
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TAIBHO30PKOCTh, CHEKTPhl HCIyCKAaHUS W TOTJIOIIeHHs, anb(da-, Oera- W ramma-
U3IIy4eHUSs], U30TOIIbI, SACpHAst SHEPIeTHKA;

pa3iuuaTth SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKCHHE, CBOOOHOE MaJIcHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HAaHC,
BOJIHOBOE JBH)KCHUE, OTPAKEHUE 3BYKa, MPAMOJIUHENHOE pPACHPOCTPAHEHUE,
OTpaXEHUE U MPEIIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KECHUE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JIHMHEHYATOro0 CHEKTpa H3ITYUYCHHS)
[0 ONHCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3MUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYECHHBIX (PU3NUECKUX SBIICHUHN B OKpY’KaroleM Mupe (B
TOM 4YHclie (U3HUECKUE SBICHUS B MPUPOJIE: MPUIUBEI U OTIUBBI, IBIKCHUE IJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SBICHUS B  MPHPOJAC, OHOJIOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHUH, €CTECTBEHHBIM paJMOaKTHUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOaKTUBHBIX M3IYYEHHI HAa OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIICISATH CYIISCTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUH;

OTKCHIBATh U3yUYCHHBIC CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYUHBI (CPEeIHsISI M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MEepEeMEIIECHUE, MyTh, YIVIOBAasl CKOPOCThb, CHJIA TPEHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO MaJCHHs, BEC Tella, UMITYJIbC Teja, UMITYIbC
CHJIBI, MEXaHWYECKasg padoTa U MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJIHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS SHEPTUs CKATON MPYKUHBI, KHHETUYECKAS
DHEprusi, TMOJHas MEXaHWYeCcKas HSHEprusi, MEepuoJ M YacToTa KoNIeOaHW, IIHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YyEMBIX
BEITMYMH, O0O3HAYEHUS W CIUHHIBI (U3UYECKUX BEIMYMUH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIUYHHY C JPYTUMHU BETUYMHAMHU, CTPOUTH
rpaduKu U3yUYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS U MPOIIECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHUs HHEPruH, 3aKOH BCEMUPHOrO TATOTEHMS, NMPUHLUII CYNEPHO3ULIUU CHUJ,
MPUHIMI OTHOCUTENbHOCTHU ["anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCa,
3aKOHBI OTPAXXCHUS WM TPEJIOMIICHUS CBETa, 3aKOHbI COXPAHEHUS 3apAIOBOTO U
MAacCOBOTO YMCEN IIPU SANEPHBIX pEaKLUMAX, IPU OTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHUYECKOE BhIPAKECHHE,

OOBACHATh (PU3WYECKHUE TPOIECCHl W CBOWMCTBA TEJ, B TOM YHCIE€ W B KOHTEKCTE
CUTyallMil  MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  MPUYUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIaroB C OTIOPOil HA 2—
3 U3Yy4YeHHBIX CBOWMCTBa (PU3UYECKUX SBIEHUH, (UINYECKUX 3aKOHOB HIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3aa4M (OMUparolIuecs Ha CUCTEMY U3 2—3 YpaBHEHHMI), UCTIONb3YS
3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIUE (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3aJa4yd 3alHChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEIOCTAIONINE HIIH
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U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEIICHUS,
IOPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh TOJTYYEHHOTO 3HAYEHUS
(U3UYECKON BETMYUHBL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXKHO PEUIMTh MPU HNOMOIIM (PU3HYECKHX
METO/I0B,  MCIIOJb3ysl  OMNMCAHUE  HCCIEAOBAaHMs,  BBIICIATH  IPOBEpseMOe
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPsJIKa IPOBEAEHUS MCCIEJOBaHU,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTAThl HAOIIOICHUIA U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tel (M3ydeHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBHCUMOCTh
nepuo/ia KojiebaHuil MpyKMHHOTO MagTHUKA OT MAacChl rpy3a U KECTKOCTHU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, DPa3jiokeHHe OeIoro cBeTa B CIHEKTP, M3y4YE€HHE CBONCTB M300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300paKeHHs MpeaMera B coOMparomiei JIMH3e,
HaOJIOZIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYCHHS): CAMOCTOSTEIHHO
coOHMpaTh YCTAHOBKY U3 N30BITOUHOrO HaOopa 060PyAOBaHMs, ONUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

NPOBOJIUTH TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3HAYeHUEe H3MepsieMON BeauuuHbl ((POKyCHOE paccTOsiHME COOMparoliell JUH3bI),
000CHOBBIBAThH BBIOOP CrI0c00a M3MepeHus (M3MEPUTEITHLHOTO TPUOOPa);

IPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DPU3MYECKHX BEIUYMH C HCIOJIH30BAHUEM
OpSAMBIX W3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PAaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, @epuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPa)XEHHUS CBETa OT yIja HajJeHus U
yria MpeIOMIICHHs OT yIJia MajeHus): TUIAHUPOBATh MCCIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJdbTaThl IOJIYYEHHOW 3aBHCHMOCTH
(Gu3nuecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOABI MO PE3yJbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYHMH (CPEIHSSA CKOPOCTh W
YCKOpEHHE Tejla MIPU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOIO MaJeHMUS,
KECTKOCTh TPYKUHBI, KOXP(PULMEHT TPEHUS CKOJBXKEHHS, MEXaHWdyeckas padora u
MOIITHOCTh, YacTOTa ¥ TMEpHOA KoJeOaHWH MaTeMaTHYeCKOro U TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBaTh WM3MEPEHUs, COOMpaTh HKCIHEPUMEHTATbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEpEeHusi, CIeays NPEAIOKEHHON MHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIUYUHBI U
AQHAJTM3UPOBATh TIOJIyY€HHBIE pE3yNbTaThl C YYETOM 3aJlaHHOW MOTPENIHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abOpaTOPHBIM
00opyaOBaHUEM;

pa3in4yaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3MYECKMX MoOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHbI HMCTOYHMK CBeTa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENb aTOMA, HyKJIOHHAst MOJIeJIb aTOMHOTO SI/pa;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOKCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CITUJIOMETD, TATUNKU TTOJIOKECHHS,
pacCTOSIHUS M YCKOPEHHSI, PaKeTa, dX0JIOT, OYKH, TIEPUCKOII, OTOAIapaT, ONTHIESCKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIE PUCYHKH M3YYCHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTMYECKUX MPOILECCOB NMPHU PELICHUH y4eOHO--
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MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUIsl IOCTPOCHHUS M300paKeHUH B ITUIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

® TPHUBOAWTH MNPUMEPHl (HAXOAWTH WHPOPMAIMIO O TPUMEpPax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B IMOBCEIHEBHOW >KM3HHM IS OOECIICUCHUS
0e30macHOCTH TpU OOpalleHMH ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 370pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXaroIlIeH Cpeae;

® OCYHECTBISATh MOWCK wuH(popMammu (U3HUECKOTO coaepkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYTIHpYsT TOUCKOBBIM 3alpoc, HAXOMUTh IYTH OMPEICICHUS
JIOCTOBEPHOCTH TOJIYYCHHON WH(GOpMAllMM HAa OCHOBE HWMEIOIIUXCS 3HAHUU W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

® ICIOJIB30BATh MPHU BBHITOJHEHUHU YUYEOHBIX 3aJaHUIl HAYYHO--TIOMYJISIPHYIO TUTEPATYPY
bu3nyecKoro cojep)KaHus, CIPAaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMaMHM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpMAIUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

® Co3JaBaTh COOCTBEHHBIC NMMCHMEHHBIC U YCTHBIE COOOIIECHUS HAa OCHOBE MH(OPMAIHH
U3 HECKOJBKAX HCTOYHUKOB (DU3MYECKOTO COJACPIKAHUSA, IyOJUYHO IMPEICTABIATH
pe3yNbTaThl MPOEKTHOW HIIM MCCIEN0BATEIbCKON NEATEIbHOCTH, IPH 3TOM I'PaMOTHO
UCIIONIb30BaTh M3YYCHHBIN MOHATUHHBINA amnmapar H3y4aemoro pasziena (U3NKd U
COTNPOBOXAATh BBICTYIUICHHE TMpE3CHTAIMEH C y4E€TOM OCOOEHHOCTEH ayauTOopuu
CBEPCTHHUKOB.

BOCIIMTAHUE TATPUOTU3MA HA YPOKAX ®U3UKHU

[TonsaTne maTpuoTM3Ma Ha ypokax (u3uku (GopMHpYeTCsl NMpH U3ydeHHH Owuorpadmuii
YUEHBIX U UCTOPUHU HAYYHBIX OTKPBITHI U BKJIIOYAET B ceOs:
— YyBCTBO IIPUBSI3aHHOCTH K TEM MECTaM, I'Ie YEJIOBEK POAWICA U BBIPOC;
— YBa)XXUTEJIbHOE OTHOLIEHHE K SI3bIKY CBOETO HApOJIa;
—3a00Ty 00 uHTepecax PoauHsl;
— OTBETCTBEHHOCTh 3a Cyan0y PonuHbl, oco3Hanue monra nepen PoawHoi, oTcTanBaHue €€
YeCTH U JOCTOMHCTBA, CBOOO/IbI M HE3aBUCUMOCTH (3amura OTeuecTBa);
— coxpaHeHHe BepHocTH Ponnne;
— FOpPAOCTH 3a COLIMAIbHBIE U KYJIbTYpHBIE JOCTUKEHHS CBOEH CTpPaHBlI;
— ropAocTh 3a cBoe OTedyecTBO, 32 CUMBOJIBI FOCYAapCTBa, 32 CBOW HApOJ;
— YBWXKUTEJIBHOE OTHOIIEHHE K HCTOPHUYECKOMY mpouuiomy Poaunbl, cBoero Hapozga, €ro
00BIYasiM U TPaJAULIUSM;
— rYMaHHU3M, MUJIOCEpAnE, O0IIeUeI0BEYECKUE IIEHHOCTH.

B coorBerctBunm c¢ IlporpamMmmoil (QyHIaMEHTANbHBIX HAy4YHBIX HCCIIEJJOBaHUM B
Poccuiickoit ®eneparuu Ha ponrocpounsiii nepuos (2021-2030 roxpl) yuuTeno HEOOXOAUMO
O3HAKOMHUTb CTApLIEKIACCHUKOB C OCHOBHBIMM HAy4yHbIMM 3aJjadyaMd M  OKUAAEMBIMHU
POpBIBHBIMU pe3ysibTaramMu Ha 2021-2030 rozsr:

— aCTPOHOMHSI U acTpOoU3HKa;

— (QyHIaMeHTalbHbIE HCCIIEOBAaHUS B 00JAaCTH COBPEMEHHOM ONTUKH, (OTOHMKH 15 u
Ja3epHO (U3MKU, B TOM YHCIIE BOIPOCHl CO3JAaHHMS HOBBIX JIa3epPHBIX TE€HEPATOPOB U
HCCJIEIOBaHMSI B3aUMOJICHCTBUS JIA3€PHOTO U3TYUYEHHUSI C BEIIECTBOM;

— CO3/7]JaHH€ HOBBIX MCTOYHHKOB DHEPIHM, B TOM 4YHCIIE Ha OCHOBE YIPABISIEMOTrO SIEPHOTO
CHHTE3a, a TaKXe I0 pa3paboTKe HOBBIX METOJOB TI'eHepalMd HMHTEHCHUBHBIX ITOTOKOB
YCKOPEHHBIX YaCTHUI[ ¥ 3JIEKTPOMAarHUTHOTO U3JIyUYECHMUS;
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— KBaHTOBBIC TEXHOJIOTHH, UCCIENOBAaHUS (PU3UYECKUX U TEXHOJOTHMUYECKUX OCHOB CO3/aHUS
AJIEMEHTOB KBAaHTOBBIX CUMYJISITOPOB, KBAHTOBBIX KOMIIBIOTEPOB U KBAHTOBOU CBA3H;

— CO3[]aHM€ HOBBIX TUINOB (YHKIIMOHAIBHBIX MaTE€PHAJIOB M CTPYKTYp: MOJYMPOBOIHUKOB U
HAaHOTE€TEPOCTPYKTYP,  BBICOKOTEMIIEPATYpPHBIX  CBEPXIPOBOJHUKOB,  KOHCTPYKIIMOHHBIX
MaTepUajIoB U KOMIIO3UTOB;

— MeIuIUHCKass (U3MKa B 4acTU TIyOOKHMX (DyHIAMEHTaJIbHBIX HCCICIOBAHUNA Ha CTHIKE
bu3uKy, XUMUU U OHOJOTMM M B YacTh pa3pabOTKU HOBBIX METOJOB M HHCTPYMEHTOB
JTUArHOCTHKY U JICUCHUS Pa3IMUHbIX 3a00JI€BaHUM;

— (pyngameHTaIbHBIE OCHOBBI TEXHOJIOTUM, UMEIOIIUX BBICOKOE MPUKIIAJAHOE 3HAYEHHUE, B TOM
quciae  SJCPHBIX,  JIA3ePHO-ONTHYECKUX  ((POTOHHBIX),  KBAaHTOBBIX,  KOOPIMHATHO-
HaBUTAI[MOHHBIX M METPOJOTMYECKHX,  MEAWLUUHCKUX, TEXHOJNOTHH  (PU3UUECKOTro
MaTepUaIOBEICHHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaKanecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Paznes 1. ®usuka u e€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - Hayka 0 MPHPOJe 2 0 0 https://m.eds00.ru/7416194
bu6mmoreka [IOK
1.2 PU3NUCCKHC BENMIMHEI 2 0 1 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAyYHBIN METO MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIe CBEIE€HUS 0 CTPOCHUH BelllecTBA
bubmuorexa [JOK
2.1 CTpoeHue peilecTsa . 0 0 https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 0 1 bubnmnoreka [JOK
' BeleCcTBa https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3aUMO/IeiCTBHE TeJl
bu6mmoreka [JOK
31 Mexarueckoe Jsmkenne 3 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 Muepuus, macea, n10THOCTS 4 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bupt cun 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
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Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 0 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBenne KuaKoCTH S 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasneHue 6 0 0 https://m.eds00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 1 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pazjnen 5. O600menne
5.1 ‘ HToroBast KOHTpOJIbHAS paboTa 1 1 0
Htoro 1
Pa3nes 6. PaGora m MoiHOCTB. JHeprus
bubmuorexa [JOK
6.1 Pabora n momHoCTS 3 0 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
6.2 Hpoctbie MexamH3MBI > 0 . hitps://m.eds00.ru/7f416194
bu6mmoreka [IOK
6.3 Mexanuteckas sHeprus 4 1 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 12
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBHBIE
padoTsl padoThI pecypesI
Pa3pen 1. TenioBble siBJICHUS
. bu6mmoreka [IOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 0 1 bubnuorexa [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmorexa [IOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruuThble AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 OMNeKTPOMArHHTHASA MHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
Pasnen 3. UTorosoe noBropenune
3.1 HToroBast KOHTpOJIbHAsA paboTa 1 1 0
Hroro 1
PezepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KITIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTsl padoThI pecypesI
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHu4ueckoe BMKEHHE U CIIOCOOBI €T0 10 0 1 bubmuorexa [JOK
' OmnHUCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonerictane Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axompt coxpanenus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckne KoJe0aAHUS U BOJHBI
bu6mmorexa [IOK
2.1 Mexameckne Konebarnms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 0 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 0 3 https://m.edsoo.ru/7f41ada6
4.3 PaznioxxeHne 6eoro cBeTa B CIEKTP 3 0 2 bubmorexa LIOK
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Hroro no pazgeny 15
Paszgea S. KBaHnToBBI€ SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u MoronieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO A/pa 6 . https://m.eds0o.ru/7f41a4a6
bubmuoreka [JOK
>3 #nepubie peakiuy ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3neu 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIL HBIC Hpgucnmecxne u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI pecypesl
1 dusnka — HayKa 0 MPUPo/Ie. 1
SIBiieHus IpUpOabI
2 dusnueckue sIBICHUS 1
3 dusnyeckue BEIMYUHBI U UX 1
U3MEPECHHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU TTOMOIIN 1 1
YKUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMreparypsl"
MeToabl HAy4YHOTO ITO3HAHMSL.
bu6mmoreka [IOK
5 Onuncanne GU3NYECKNUX SIBICHHH C 1
HOMOIIBIO Sjozzeneﬁ https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIIposepka
6 TUIIOTE3bI: JAILHOCTH MOJIETA IITAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJipliie, 4eM 0oJIbIle BBICOTA ImycKa"
Crtpoenue BemiecTBa. ONBITHI,
bu6mmoreka [IOK
7 OKa3bIBAIOIINE JUCKPETHOE 1
f:[TpoeHHe B;luecha P https://m.edsoo.ru/ff09fe0a
bubmnoreka [JOK
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 ] 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS 1 1
ra3oBy
10 ArperaTHble COCTOSIHHS BEIIECTBa 1

32



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BoJibI. O000IIIEHHE 10 pa3AeTy

bubmuorexa [JOK

11 «ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBA
MexaHudecKoe IBHKCHHE.
12 PaBHOMepHOE I/III[LIC aBHOMEpPHOE Eubmorexa ITOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Cxopocts. Enuruet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTi 1 BpeMeHU JIBHKCHUS bubmmorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
ILnorHOCTB BelecTBa. Pacuer macchl bubmuorexa [JOK
16 :
1 00beMa Tejia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Ornpezaenenue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amaq mo teme "IL1oTHOCTH bubmuorexa [JOK
BenecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3aumoecTBus Ten. Cuma
ynpyrocTd. 3akoH ['yka
JlabopaTtopHas pabota «M3yuenue
20 3aBUCHUMOCTH PACTSKCHHUS
(nehopmaniun) Ipy>XKMHBI OT
MIPUIIOKEHHOM CHUITBD»Y
21 [[“IBnenue TsroTeHus. Cuiia TSKeCcTu
CBs13b MKy CHIION TSKECTH U
22 Maccoi Teninec Tena. Pemenue buGmorexa LIOK
e ' " https://m.edsoo.ru/ff0al1778
3a1a4 1o Teme "Cuiia TsHKeCcTH
23 Cuna TsKecTH Ha IpyruX IUIaHETax. bubnnorexka [JOK

Pu3nyecKue XapakTepUCTUKH TUIAHET
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bubmuorexa [JOK

24 Msmepenne cu. Jlunamometp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
2 B .H
> cc Tela. HeBecoMocTh https://m.edsoo.ru/ff0al778
CroxeHHe OBYX CHJI, HaIpaBJIEHHBIX
26 10 OJTHO Hﬂﬁi]/[Of/'I ’ Eubmorexa ITOK
AAHOM TIPAMOH. https://m.edso0.ru/ff0ala70
PaBHOzElHCTBYIOIIAS CHUT
27 Permrenue 3agad mo reme
"PaBnoaeiicTByromias cui"
Cuna tpenus u € Buabl. TpeHue B bu6mmoreka [IOK
28 ;
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «/3yducHne
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIbKEHUS OT CI/IJI:Ip JIaBJIEHUS U bubmmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOITUXCS
IMOBEPXHOCTEMN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CUJIIBI
Pemenue 3amau mo remam: «Bec
31 tena», «['padpuueckoe n3obdpaxxkenue bubnuoreka [IOK
cuy, «Cunely, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padoTa no remam:
«MexaHn4deckoe ABMKeHHe», «Macca,
32 IJIOTHOCTBY, «Bec Temay, 1
«I"'paduueckoe n3o0pakeHrne CHI»,
«CHab»
JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
33 ;
YBEJIIMYECHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHUE ra3za. 3aBUCUMOCTD
A N bubmuorexa [JOK
34 IaBJIEHU Ta3a OT 00bEMa,

TEeMIIepaTypbl
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[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMH, )KUIKOCTSIMHU U Ta3aMHu bubmorexa LIOK
- K ' https://m.edso0.ru/ff0a25h0
3akoH [lackamns
36 JlaBiieHUE B XKUJIKOCTH U Ta3e, bubnnoreka [HOK
BBI3BAaHHOE JACHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUIKOCTH U ra3e. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromecs cocye! https://m.edsoo.ru/ff0a2970
39 r 4 Ibece bubmuorexa [JOK
HAPABIIMHECCKHIH TP https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
YKUJIKOCTHBIN HAcOC
41 ATMmocdepa 3eMu U IPUIUHBI €€ bubnuorexa [JOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMochepHOro JaBiaeHus. bubnuoreka [IOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
M s or sweor s yposen BuGarorexa LIOK
slasit YPp https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bubnnorexka [JOK
JTABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amada mo reme "
46 "
ATMocdepHOe 1aBIeHHe
- JleiicTBue mHnK(I){c;T;TIZ r(a)13a Ha Butmiorexa [IOK
TIOTPY»KCHHOC B 710- https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
Jlaboparopnast pva60Ta «Omnpenenenue Bubmorexa LIOK
48 BBITAJIKUBAOIICH CHIIBI,

,Z[CI\/'ICTBYIOH.ICI‘/’I Ha TCJIO, IIOI'PY>KECHHOC

https://m.edsoo.ru/ff0a33fc
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B XKHUIKOCTbY

Jlaboparopnas padoTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca

bubmuorexa [JOK

49 TeNa B BOJE OT 00BbEMA MOTPYKEHHOM 1 https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YaCTH TeJIay»
bu6mmoreka [IOK
50 Ilnasanue Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KonctpyupoBanue apeomeTpa uiu 1
KOHCTPYUPOBAHHE JIOJKU U
onpeenaeHue e€ rpy30noabLEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
52 cyn0B. Bo3nyxonnaBanuey, bubnnoreka [JOK
«JlaBieHue TBEPABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30BY»
KonTponbhas padota no teme
53 «JlaBlieHHE TBEPIBIX TEIN, KUIKOCTEH 1
1 Ta30B»
bu6mmoreka [IOK
54 Hrorosast koHTpOIBHAs paboTa 1 https://m.edsoo.ru/ff0adee6
bu6nmoreka [JOK
55 Mexannueckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
%6 Moumocte. Equnmmet MomHoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
57 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
Mo IbEME 10 JiecTHUIlE"
58 [Ipocteie Mexanu3Mmsbl. Poryar.
PaBHOBecHe cui Ha pplyare
Pbruaru B TexHuKe, OBITY U IPUPO/IE.
59 JlaGopatopHnas pabora 0.5 bubmiorexa HOK

«HccnenoBanue ycioBUil paBHOBECHS
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pbIyara»

60

61

Pemenue 3amay o teme «Y CIIOBUSA
PaBHOBECHSI pbIUaray

Koaddunuent nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

63

Pemenne 3amaa no teme "Pabora,
motHocTh, KITI"

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

65

MexaHuueckas OHCPIuU.
Kunernueckas u nOoTCHIaJIbHaA
QHCPI'usa

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpEIEICHHE
W3MEHEHMS KHHETUYECKON U
MTOTEHIMATIbHON SHEPTUU IPH
CKaThIBaHWM TeJa 110 HAKIIOHHOU
miockocTu"

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

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOITHOCTh. DHEPTUs»

PesepBHblit ypok. PaGorta ¢ TekcTramu
o Temam: "MexaHuueckoe
nmn

nerxenue", "JlaBneHue TBEPIABIX TEI,
JKUIKOCTEN 1 Ta3oB"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBubIit ypok. Pabora ¢ Tekctamu
o Teme "PaboTta. MOIIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12
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8 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe WIyueHHS  0GPAa3OBATENbHBIE
padoThI padoTsl pecypesI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ongfIHe 1 Eubmorexa ITOK
p https://m.edso0o.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJICKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHUECKON Teopun
5 Kpucranmamaeckue u amopdHsbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KanWUISIPHOCTbD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YJACTHII
9 Buytpennss sneprus. Cnoco0Ost 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bung! renonepenaun 1 https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus "l[Ipakrruueckoe
p (epenn P N bu6mmoreka [IOK
11 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX

38
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sHeprocoepexeHus"

12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TemmooOMeH 1 TEIJI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HcciienoBaHue IBIIEHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HE0OXOIUMOT0 ISl HATPEBAHUS TEa
Y BBIIEISIEMOr0 UM IIPU OXJIAKICHUU
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK

16 v " .
yAEIbHON TEIJIOEMKOCTH BEIECTBa https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIIMBA. Y IeJbHas TEIJIOTa bubnnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;feln VYnenbHas bubmorexa LIOK

p ghda https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUSI

19 Jlaboparopnast pabota "Onpenenenue bubnmnoreka [JOK
yAEJIbHON TEIIOTHI TUIaBJICHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK

21 _
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTO JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas

22 abora "On ez[s;]eHHe paTop bubmiorexa HOK
P p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOM BIAQKHOCTH BO3/IyXa

23 Pemenue 3agad Ha onpeneneHue

BJIAXKXHOCTH BO31yXa
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24

[TpuHIHIBI pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTesb BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILNATA
OKPYKarOILIEH Cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoLeccax

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBnie ABJICHUS.
N3meHeHne arperaTHbIX COCTOSTHUI
BenecTna"”

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

28

KonTponbhas padota no teme
"TermnoBele saBieHuA. I3MeHeHHE
arperaTHbBIX COCTOSIHHI BeriecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus ten. /[Ba poga
AIEKTPUUYECKUX 3aPsI0B

30

Ypok-uccnenoBanue "IneKTpuzaius
TeJ UHIYKIUEH U TIpH
COMPUKOCHOBEHHUH"

31

32

B3anmoneincTere 3apsyKeHHBIX TEll.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnun cynepnosuumu
BJIEKTPUYECKUX MOJIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux 3apsos.
OnemeHTapHbli 3apsa. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IEKTPUUECKOTO 3apsiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3a1a4 Ha NpUMEHEHUE

40

bu6mmorexa [IOK
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CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €TI0

36 CyIleCTBOBaHMA. MICTOUHUKHA Bubmorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
3IEKTPUUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA Enbmmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre
38 AJIEKTPUUYECKOTO MOJIS Ha TIPOBOJHUKH 1
U TADJIEKTPUKU"
39 DNEeKTpUUYECKUI TOK B METaJlIax, bubnnorexa [HJOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
YacTU
Cuia Toka. JJaboparopHas padora
41 "UsmepeHue u eli JII/Ip OBaIr{)I/Ie CHJIBI 0.5 bubmiorexa LHOK
b perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOE HANPSKEHUE.
Bonbt™merp. JlabopaTopnas pabora bubnnorexka [JOK
42 " 0.5 ]
H3mepenne u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"
ConpoTHuBieHHE TPOBOJAHUKA. bubnnorexka [JOK
43 _
Y ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
JJIEKTPUYECKOTO CONPOTUBIICHUSA bubnnoreka [JOK
44 1 ]
MPOBOJHUKA OT €T0 JIMHBI, TUIOIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana”
3aBHCHMOCTH CHJIBI TOKA OT
45 Hanpspkenus. 3akon OMa 171 yJacTka bubanorexa LIOK
p ) Ly https://m.edsoo.ru/ff0aa44a
LEITH
JlaGoparopHas padora
" patoprazi p bubmuorexa [JOK
46 UccnenoBanue 3aBUCUMOCTH CHJIBI 1

TOKa, UAYIIETO Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e

41
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COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”

HOCJ’IGILOB&TCJ’IBHOG U IMapaljiCJIbHOC

47 COCIMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOKEHUS HAMIPSHKEHUN MTPU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnast padota "IIpoBepka
IIpaBUJIa I CHJIbI TOKA IIPU bubnuorexa [IOK
49 :
MapasieIbHOM COEUMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMeHeHNE
50 3aKOHa OMaII st aSJE)Hquro bubmmorexa LIOK
AU P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGota u MOIITHOCTB ANEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jxoys-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenenenue
52 a60TpLI I/IE\)/IO PII)OCTI/I BHCKTpHI‘[IeCKOFO bubmorexa LOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE 1IEeTH U MOTpeduTenu
53 3J1eKTTpI/IquK0171 3HHe TUU B 6II)JIT bubmorexa LJOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsiKeHHbBIS TeJI'I)a U UX - brbmiorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [locTosTHHBII
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DneKkTpudecKue 3apssl. 1 bubnuorexa [IOK

3apspKeHHBIC Tela U UX
B3anMoiericTBUS. I1oCTOAHHBIN

https://m.edsoo.ru/ff0abea8
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AIEKTPUUYECKUN TOK"

56

S7

ITocTostHHBIE MATHUTBI, HX
B3alMOJIECICTBUE

VYpoxk-uccienoanue "M3yuenue
MOJIeH MOCTOSTHHBIX MarHuTOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojsie. MarauTHOE 1oJie
3eMiId U €ro 3HaueHHue JUIS KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOr0 TOKa MarHuTHoe
I10JIC KaTYHIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopras pabora
"N3yueHue n1eicTBUSI MAarHUTHOTO
TIOJIs1 HA MPOBOJAHHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apajnes. 3akoH
3JIEKTPOMArHUTHON MHIYKIIHH.
[IpaBuio Jlenna

63

Onektporereparop. Crocoos
MOJTyYEHUS AIEKTPUIECKOIN SHEPTUH.
DJIEKTPOCTAaHIIUH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIEeKTpUIECKUE U

43



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonrponsHas pabora o Teme

bubmuorexa [JOK

65 aneKTp,IfIquKHe 1 MartiTHbie 1 0 https://m.edsoo.ru/ff0acb14

SIBJICHUSI
bubmuorexa [JOK

66 HroroBas koHTpobHas paboTa 1 0 https://m.edsoo.ru/ffoaccse
PGSGpBHLI.I/I”ypOK. Pabota c TCK(':'TaMI/I Bu6morexa LIOK

67 o temam: "TermioBele siBIeHus", 1 _
" N . " https://m.edsoo.ru/ff0acdc6

[ToCTOSTHHBIN 3JIEKTPUUYECKHI TOK

68 PesepBHrliit ypok. Pabora ¢ Tekctamu 1

1o TeMme "MarHuTHbIC BIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 4 145

I[TPOTPAMME
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9 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
[
Jlj;-n Tewa ypoka Bcero Kontpoabueie  Ipaxtiieckue fl[:;‘?EHI/IH :)Ig[?alr:(():s;feﬂbﬂme
padoThI padoThI pecypebi
1 Mexanuueckoe 1BM>XeHHE. MarepuanbpHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBIOKEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 y'CI(O]feHI/IfI) TCH: pu paBHOI;)/CiOpeHHOM 1 1 EH@_IHOTeKa LOK
IBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH" ttps://m.edsoo.ru/ff0adb18
8 CBobOonHoe magenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABHKEHUE TIO OKPYKHOCTH.
9 HepI/I(z)JleIE q(;GCTHOTa Oe6pa?11621§$[.p J}_III/IH:I;HaSI " 1 BH@HOTeKa HOK
YIJIOBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHHE 1
11 ITepBerit 3akoH HeproToHa. BekTop cuibl 1 Eggs?ﬁr%?:é(siggll?ma%ﬂ
12 Bropoii 3akon HeroTona. 1 bubmuorexa [IOK

PaBHOAelcTBYIOIAS cUla

https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tpetuii 3akon Hetotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubmmorexa [IOK
HproTona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axou F'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
17 :
JKECTKOCTH MPYKUHbBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cua TpeHUsD» Bnbimorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
K0d(ppHIIMEeHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuoreka [JOK
Cwia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
29 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaIEHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Ten BOKPYT
23 rpaBUTalOHHOrO HeHTpa (ConHeuHas
cucrema). ['anakruku"
24 Pemenue 3agau mo teme "Cuia TSHKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMHueckas CKOPOCTb. bub6nuorexa [IOK
HeBecoMoCTh U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHAIBHOM TOUKHU.
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe bu6mmorexa [IOK
26 .. NS :
TBEPAOIO TeJA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIeHus
27 MowmenT cuibl. LenTp TsbxecTu
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Pemenne 3agad mo reme "MOMEHT CHUJIBL.

bu6mmoreka [JOK

28 Ientp Tsixectn" 1 https://m.edsoo.ru/ff0b02b4
IT i pab
| e e ples o | Bnsorea 10K
N e " ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
K 0
g | oot o 1 Sumorera 10K
N % " ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten
" Y .3
31 coxpancius mumymca. Yipyroen ) Bu6morera LIOK
p yabed. JHpy https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
32 Pewenue 3anau no reme "3akoH cCOXpaHEHUs 1 bubnuoreka [JOK
umnyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE 1
B [IPUPOJIE€ U TEXHUKE"
bubmuoreka [JOK
34 Mexanunueckasi paboTa U MOIIIHOCTb 1 https://m.edsoo.ru/f0b0as4
35 Pabota cuibl TSXKECTH, CHIIBI YIIPYTOCTH U 1 bubmmoreka [JOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHast pabota «Ornpenenenue
36 paboThI CUITBI TPEHUS IPU PABHOMEPHOM 1
JBY)KEHUH TEJa TI0 TOPU30HTATEHON
MIOBEPXHOCTH
37 CBs13b sHepruu u paboTsl. [loTeHnnanpHas 1
SHEPTHUs
38 Kunernueckas sneprus. Teopema o 1 bu6nuorexa [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE 1
40 JlaGopatopHas pabota «3yueHue 3akoHa 1 bubmuorexa [IOK
COXpAHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE IBH)KCHHE U €T0 1 bubmuoreka [JOK
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XAPaAKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858

3aryxatomue Konebanusi. BeiHy)1eHHbIC

bu6mmoreka [JOK

42 KkoJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH
Vpok-ucciieoBaHue «3aBUCUMOCTD IIEpHOIA
44 KOpJICGaHI/Iﬁ OI[T JKECTKOCTH IPYKUHBI U ﬁaofm bubmiorexa LHOK
Py https://m.edsoo.ru/ffob197a
rpy3a»
45 [IpeBpalieHue SHEPTruU MPU MEXaHUUECKUX
KOIeOaHUsIX
JlabopaTtopHas pabora «Ornpenencaue
46 IIaCTOI')[I)I I/IpHC I/E)Oﬂa Kone6a§1/1£1;1 OPY>KUHHOT'O Bubmorexa LIOK
p py https://m.edsoo.ru/ffOblaec
MasiTHUKA»
JlabopaTtopHas padora «I[IpoBepka
47 HesaBll)/IcleOCTnpne nojia IfOJIeé)aHI/Iﬁ rpysa Bubmmorexa LIOK
p py3a, https://m.edsoo.ru/ffOb197a
MOABEIICHHOTO K HUTHU, OT MACChl Ipy3a
Mexaunueckue BoaHbl. CBOMCTBA
48 MEXaHUYECKUX BOJIH. [IpomonbHbIe 1 bubmiorexa HOK
- 11poa https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepenus "MexaHnYecKue BOTHBI
B TBEpoM Tene. CelicMuiecKre BOITHBI"
50 3ByK. PacripoctpaneHnue u OTpakeHHUE 3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC
Ypok-koHpepeHus "YnbpTpa3Byk u bubnuoteka [JOK
53 " .
uH(ppa3ByK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ffOb23ca
IToaroroska K KOHTPOJIEHOI paboTe IO TEME
54 "3aJIICOHBI coX aHeHI/II)H Mexalfnqecxﬂe bubmiorexa LIOK
p - https://m.eds00.ru/ffOb25f0
KOJIeOaHUS U BOJIHBI
55 KonTponbHas paboTa no teme "3aKoHBbI
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coxpaHeHus. MexaHndeckue KoyeOaHus u
BOJIHBI"

:‘)JICKTpOMaFHI/ITHOC IIOJIC.

bubmuoreka [JOK

56
DJIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnmoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsi3H"
Vpok-uccienoanue "M3ydyeHue CBOMCTB
59 3J1peKT OMaFIfI/ITHI)IX BOJIHyC MTOMOIIIBIO bubmnorexa LIOK
p " https://m.edsoo.ru/ffOb2c6e
MOOMIJIBHOTO TeledhoHa
60 Pemienue 3agau Ha onpeiesIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
CxopocTtb cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounnku cBeta. [IpssmMonuHeitHoe
62 acCIpOCTpaHEHUE CBIG)Ta 3armenus CoiHIa U bubmorexa LIOK
pactpoctp ’ H https://m.edsoo.ru/ff0b3658
JIyHbl
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
63 3a/1a4y H;E)I MMEHEHUe 3a1<01£a OTpaKEHUs bubmorexa [IOK
o p p https://m.edsoo.ru/ffOb38c4
CBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bu6nuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 HCHOJ‘IBSOBZHEI@ nonHorpo BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa’KEHHUS B ONITUYECKUX CBETOBOAAX
JlaGopaTtophast pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMJIEHUS] CBETOBOTO

Jy4da OT yIJIa MTaJIeHNs Ha TPaHUIIEe "BO3yX-

nn

CTCKJIO
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Ypoxk-koudpepenuus "Mcnons3oBanue

67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTudeckas cuiia JIMH3bI https://m.edso0.ru/fOb3f2c
69 [TocTpoenne n300pakeHU B INH3AX bubmnorexka LIOK
https://m.edsoo.ru/ff0Ob444a
JlaboparopHas pabota "Onpenenenue
70 (I)OKyEHorIc: paCETOSIHI/ISI U OE)ITIII/IquKOI?I CHJIBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoIien JUH3bI
71 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnunoreka [JOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LIOK
: https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "edextsl 3penust. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro csera B crieKTp. ONbITHI
74 Herorona. Cnoxenue CHCKTpaJII)HBII)X IIBETOB Bubmorexa LIOK
) ' https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U bubnmnoreka [JOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
Ypoxk-nipaktukym "BosgHOBBIE CBOWICTBA
76 CBeTa: JAUcIepcus, HHTeppepeHns U
nudpakims"”
77 OmnbiTel Pesepdopna v mianeTapHasi MoJIeb bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 HcnyckaHue U MOTJIOLIEHHE CBETa aTOMOM. bubmuorexa [IOK

KBanTsbl. JInHeluaTeie cieKTpbl

https://m.edsoo.ru/ff0c144c
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80 Ypok-npaktukym "Habmronenre CieKTpoB bubnuorexa [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUIBI bubmiorexa LHOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hyknonnas bubnuoreka [JOK
MOJIETIb https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIC IpeBparieHus. M30Tombl bubmiorexa HOK

: https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau mo teme: "PagunoakTuBHBIC bubmuoreka [JOK
npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a

85 [Tepuon nmonypacnana
Ypok-kondepenus "PaguoakTiuBHbIC bubnmoreka [JOK

86 " .

W3JIYYEHHS B IPUPOAE, MEAULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK

87 :
3apsI0BOI0 U MAaCCOBOT'O YHCE https://m.edsoo.ru/ff0c1c58

88 OHeprusi CBs3U aTOMHBIX s7ep. CBsA3b MacChl bubmmoreka [JOK
Y DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3aa4 o teme "SnepHeie peakuuu'

90 Peakuuu cunresa u nenexus saep. bubnuotexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHS paguOaKTUBHBIX U3y4YECHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DIeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponpHas pabota mo Teme

93 "DNEeKTPOMarHUuTHOE TMOJIE.

DeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
aBieHus"
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94 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnuorexa [JOK
paboThl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
bu6mmoreka [JOK
95 Hrorosast kKoHTpoOJIbHAS paboTa 1 0 https://m.eds00.ru/f0c2572
[ToBTopenue, 0600menue. Pemenne
96 pacueTHBIX M KaUeCTBEHHBIX 33]1a4 [10 TEMaM: 1 bubmmorexa [IOK
"Temnnossie nporecc", "KII/] TernoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6o0IeHNE. Permenue Butmorexa LIOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a7a4 M0 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII anexTpoycTaHOBOK
98 [ToBTOpenue, o6ob6menue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBbIe siBIeHUS" https://m.edsoo.ru/ff0c2c52
IT 600 . Pa6
99 Te(I)clzTT(;I;[eIfE(e)’TOeN?e HCI’)ZII{(I;I)ZLI 20)2;)21:%1451 B 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTropenue, 0600menune. Padora ¢ 1 bubmmorexa [IOK
tekctamu 1o Teme "Konebanus u BomHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061menue. Padota ¢ 1 bu6nuorexa [IOK
TekcTamu 1o TeMe "CBeTOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, o0o0mmenue. Padora ¢
102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 knacc/ [epermkun V.M., BanoB A.U., AKiimoHepHOE OOIIECTBO
«3narensctBO «IIpocBenienre»

» dusuka, 8 kiacc/ [lepeimkun .M., IBanoB A.U., AKiiMOHEpHOE OOIIIECTBO
«3narensctBO «IIpocBenienme»

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., BanoB A.W., [letpoBa
M.A., AkimonepHoe o0mectBo «M3aarensctBo «IIpocBerienre»
I'engenmreiin J1.O., KaiganoB A.b., KoxxeBuukoB B.b. 3amaunuk. 7 knacc.
Mmuemosuna 2013/

I'ennenmreiin J1.O., Kaiganos A.b., KoxxeBaukoB B.b. 3amaunnk. 8 xnacc.
Muemosuna 2014/

I'ennenmreiin J1.O., Kaiganos A.b., KoxxeBaukoB B.b. 3amaunnk. 9 xnacc.

Muemosuna 2015

METOANYECKHUE MATEPHAJIBI J1JISA YUUTEJIA

1. ®enepanbHas paboydast mporpaMmma.

2. Y4eOHUKHU:

®uzuka. 7 knacc/ [eppimkun .M., UBanoB A.U., AkiioHepHOe 00111eCTBO
"U3znarensctBo [IpocBemenue";

®dwusuka. 8 knacc/ [lepeimkun .M., UBanoB A.U., AkiioHepHO€E 00IIECTBO
"U3znarensctBo [IpocBemenue";

®wusuka. 9 knacc/ [epeimkua U.M., I'yrauk E.M., BanoB A.U., [letpoBa M.A.,
AxrmmmonepHoe o61miectBo "U3narensctBo [IpocBemenne".

3. 3a1a4HUKU:

I'ennenmreiin JI.O., Kaiganos A.b., KoxxeBuukoB B.b. 3amaunuk. 7 xnacc.
MHeMo3uHa,;

I'ennenmreiin JI.O., Kaiiganos A.b., KoxxeBuukoB B.b. 3amaunuk. 8 knacc.
MHeMo3uHa,;

I'engenmreiin J1.O., KaiiganoB A.b., KoxxeBaukoB B.b. 3amaunnk. 9 xnacc.
MHuemo3uHa.



4. Meroauieckue mocoous mo pu3nke:

MeTtoauueckoe mocobue o gusuke. 7 kinacc: k yueouuky A.B. [lepoimkuna
"®uzuka. 7 kmace". DI'OC (x HoBomy DITY)/ O, U, I'pomuiena. - M.:
N3narenncTBO "DOK3aMeH";

MeTtoaudeckoe mocobue o gusuke. 7 kinacc: Kk yueouuky A.B. [lepoimkuna
"®uzuka. 8 kimace". DI'OC (x HoBomy DITY)/ O, U, I'pomuiesa. - M.:
M3narenscTBO "OK3aMeH'";

Mertoanueckoe nmocooue mo ¢pusuke. 7 kiaace: Kk yueonuky A.B. Ileppimkuna
"®uzuka. 9 kinace". DI'OC (xk HoBomy DITY)/ O, U, I'pomuieBa. - M.:
HznmarenbcTBo "DKk3amen".

5. TexHOJOTHYECKUE KapThl YPOKOB 1O (pH3uKe:

®u3zuka. 7 KJacc: TEXHOJOTUYECKHUE KapThl YPOKOB 10 yueOHUKY A.B.
[Teprrmkuna/ aBt.-cocT. H.JI. Ilenaeituenko. - Boarorpaa Yuurens;

®u3zuka. § Kjacc: TEXHOJOTMYECKHUE KapThl YPOKOB 10 yueOHHUKY A.B.
[leppimkuna/ aBt.-coct. H.JIL. [lenaeituenko. - Bonrorpan Yuurens;

®u3zuka. 9 Kiacc: TEXHOJOTMYECKHUE KapThl YPOKOB 10 yueOHHUKY A.B.
[Tepeimkuna/ aBt.-cocT. H.JI. [Tenaeituenko. - Bonrorpan Yuurens.

6. [loypounblie pa3paOOTKu 1O (PUBHKE:

[Toypounsle pazpaboTku 1o ¢pusmnke k yueonnkam A.B. [leppimkuna (M.:
Hpoda); C.B. I'pomosa, H.A. Ponunoii (M.: [IpocBemienue). 7 kiacc/aBT. COCT.
Bosnkos B.A. - M.: BAKO.

[Toypounblie pa3zpaboTku 1o ¢pusmnke k yueonukam A.B. [leppimkuna (M.:
Hpoda); C.B. I'pomosa, H.A. Ponunoii (M.: [IpocBemenue). 8 kiacc/aBT. COCT.
Bosnkos B.A. - M.: BAKO.

[Toypounblie pa3zpaboTku 1o ¢usmuke k yueonukam A.B. [Tepoimkuna (M.:
Hpoda); C.B. I'pomoBa, H.A. Ponunoii (M.: [IpocBemenue). 9 kiacc/aBT. COCT.
Boiskos B.A. - M.: BAKO.
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