


HHOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha YpOBHE OCHOBHOTO OOILIET0 0Opa3oBaHMs COCTaBJICHA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yilbTaTaM OCBOGHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarensHOM mporpaMmel, npeacrapieHHbIXx B DI'OC 000, a takke ¢ yuérom denepanbHOR
paboueil nporpammsl BocniuTanus U Konuenuuu npenojgaBanus yuyeOHoro npeamera «Pusnkay.

Copneprxanue nmporpammsl 1o (pU3UKe HAIPABICHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYaroIMXCs U OpraHMU3alUI0 M3ydyeHUs (U3UKU Ha JIeATeIbHOCTHOW OCHOBe. B
nporpaMMme 1O (HU3UKE YYHUTBHIBAIOTCA BO3MOXKHOCTH Y4eOHOro TpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTaHUPYEMBIM JIMYHOCTHBIM M METAlpPEeIMETHBIM pPe3yJbTaTam
00y4YeHHs, a TaK)Ke MEKIPEAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3HMKe yCTaHABIMBAET paclpeaeieHHe Y4eOHOro MaTepuaja Mo ToaaMm
oOyueHus (o KiaccaM), IpejylaraeT HPUMEPHYI IIOCIEJOBaTEIbHOCTh H3YyUEHHUs TeM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJAEPKAHUS U yU€Te BO3PACTHBIX OCOOEHHOCTEN
o0y4aromuxcs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ IETbI0 OKAa3aHUS METOJUYECKON TTOMOIIY YUUTEIIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY MIpeIMETY .

CrparernueckuMu TOKyMEHTaMH, ONIPEACISIONIMMHI B TOM YHCIIE COAepKaHUE 00YUEHHUS 110
yuebHoMy npeamety «Pusukay, apistorcs 0oHoBiIEHHBIE PI'OC OO0 u ®I'OC COO, peanuzanus
KOTOpBIX 00pa3oBaTelbHBIMU OpraHu3alusaMu Hauata ¢ 1 centa0ps 2022 rona.

OOHoBIIeHNE conepkaHust 00ydeHUs (PU3HKE OCYIIECTBIEHO Ha OCHOBE CJIEAYIOLINX HOPMATUBHBIX
JIOKYMEHTOB, perflaMeHTHPYIOIIMX OCHOBHOE 00111ee U cpeiHee ol1iee 00pa3oBaHue:

— depepanbHbli 3aK0H 0T 29 nekadps 2012 r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— depepanbHbI TOCYAAPCTBEHHBIH 00pa30BaTENIbHBINA CTAHAPT OCHOBHOTO 00IIeT0 00pa30BaHuUs
(yTB. mpuka3zom Munnpocseuienust Poccuu ot 31 mas 2021 r. Ne 287);

— depepanbHbIN TOCYAAPCTBEHHBIN 00pa30BaTEeNIbHBINA CTaHIAPT CPEIHETO 001Iero 0Opa3oBaHus
(yTB. npuka3zom Munoo6pHayku Poccun ot 17 mast 2012 r. Ne 413);

— denepanpHas oOpa3zoBaTeIbHas IPOrpaMMa OCHOBHOIO 0011ero oopazoBanus (yTB. IPHKA30M
Munnpocgsenienust Poccuu ot 18 mas 2023 r. Ne 370) (nanee — @OIT OOO0);

— depepanpHas oOpa3oBaTeibHas MporpamMma cpeaHero ooOmiero oOpa3oBaHust (yTB. MPHKa30M
Munnpocsenienust Poccuu ot 18 mas 2023 1. Ne 371) (manee — ®OIT COO);

— QenepaibHble pabodre MPOrpaMMbl MO yueOHOMY mnpenMmery «Pusnka» (OCHOBHOE oOliee U
cpenHee obmiee obpazoBaHue; 0a30BbI W yriayOn€HHbI ypoBHH) (manee — OPII OO0 N ®PII
COO0);

— npuka3 Munnpocsemenus Poccun ot 21 ¢espans 2024 r. Ne 119 «O BHeceHUM M3MEHEHUH B
npuinoxkeHns Ne 1 u Ne 2 k npuka3zy Munncrepcersa npocsemenus Poceniickont ®enepanun ot 21
ceHtsa0ps 2022 r. Ne 858 «OO0 yTBepkaeHUN (eaepaTbHOro NepevyHs yueOHHUKOB, JOMYIIEHHBIX K
MCIOJIb30BAaHUIO TPHU pealn3alii UMEIOIINX TOCYJapCTBEHHYIO aKKpeIuTaIlio o0pa3oBaTeIbHbIX
MporpaMM HAuyaldbHOTO OOIIEr0, OCHOBHOTO OOIIero, CpeaHero oomero o0pa3oBaHUA
OpraHu3alsIMM, OCYILECTBIAIOUIMMH  OOpa30BaTENIbHYIO  JEATEIBHOCTh M YCTAHOBJICHUS
MPEJEILHOTO CPOKA MCIIONB30BAaHMSI UCKITIOUEHHBIX YUCOHUKOBY.

dusnka SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX MHpPEIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JISKAT B OCHOBE MPOIECCOB M SIBJICHHWH, M3y4aeMbIX XHMHUEH,
Ouosiorueit, acrpoHoMueil M ¢usznveckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPENOCTaBiseT HauOoiee sICHbIE OOpas3lbl NPHUMEHEHUS HAy4YHOTO METOAa
MO3HAHUS, TO €CTh CII0CO0a MOMYYSHHS JOCTOBEPHBIX 3HAHUH O MUpE.



Onna w3 THaBHBIX 3a71a4 (U3UYECKOTO 00pa3oBaHHS B CTPYKType OOIIero oOpa3oBaHUSs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOW TIPaMOTHOCTM M HMHTEpeca K Hayke Yy
oOydJaronuxcsi.

Wzydenne ¢usnkun Ha 0a30BOM YpOBHE MpEAINoyiaraeT OBJIAJCHHE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTbD:

® Hay4HO OOBSCHSTDH SIBICHUS;

® OIECHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® UHTEPIPETUPOBATh JaHHbIE M HCIOJIb30BATh HAYYHBIE JIOKA3aTENbCTBA JJIS
MIOJIyYEHUS BBIBOJOB.

Lenmn wu3ydyeHus (QU3MKKM HA YpOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHs OIpENeICHBl B
Konuenmuu npenonaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa30BaTeIbHBIX OpPraHHU3AIMIX
Poccuiickoit ®eneparun, pealnM3yIOMIMX OCHOBHBIE 00II€00pa30BaTENbHBIE  MPOTPAMMBL,
yTBepxka€HHON pemenreM Komterum MunucrepcrBa npocsemienus Poccuiickoit ®Penepannu
(npotoko:n ot 3 nexadps 2019 r. Ne [IK4BH).

eaun uzyyenus: pU3NKU:

e puOOpEeTeHHEe UHTEpeca U CTPEeMJICHHs 00yJalomuXCsl K HAyYHOMY W3YYEHHIO MTPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAE€ INO3HaHus U  (OpMUpOBaAHUE
HCCIIEA0BATENIbCKOrO OTHOUIEHUS K OKPY KAtOUIUM SIBJICHUSM;

e (opmupoBaHME HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4YEHHS OCHOB CTPOCHHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHHE TPEACTABICHUN O POiM (U3MKU JUISI Pa3BUTHSA JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEICTAaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
NEeSITeNIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOyYeHHUIO B 3TOM
HaIPaBJICHUU.

JlocTukeHre HTHX LeJedl mporpaMMbl IO (U3MKE HA YpPOBHE OCHOBHOIO OOILEro

o0pa3oBaHMs 00ecreunBaeTCs PelIeHUEM CIIeAYIOLINX 3a1aY:

e npuoOpeTeHHe 3HAHUHN O TUCKPETHOM CTPOCHUU BEIECTBA, O MEXAaHMUYECKUX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpEeTeHNE YMEHUN ONUCHIBATh U OOBSACHATH GU3HYECKUE SBICHUS C UCIIOJIb30BAaHUEM
MOJTYYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIIEHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAaHUEM
(bu3NUYeCKUX MoIeel, TBOPUECKUX U MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHMI HAOJIOJAaTh MPUPOIHBIC SIBICHUS U BBIIOJIHATH ONBITHI, Ja0OpaTOpHbIE
paboThl M DSKCHEPHUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
npuOopoB;

e OCBOCHHME MPHUEMOB paboOTHl ¢ HHPOpPMaLUEH (QU3NUECKOro COAEp>KaHUs, BKIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JIOCTHKEHUSAX (HU3UMKH, aHAIW3 U KPUTHYECKOE
OlLIeHUBaHHE MHPOPMALINH;

® 3HAaKOMCTBO CO cdepamMu Npo(PecCHOHATBHON NEeATeNbHOCTH, CBA3aHHBIMU C (U3UKOM, U
COBPEMEHHBIMH T€XHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢puzuku (6a30Bblil ypoBeHb) Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHMs

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kinacce — 102 gaca (3 gaca B HEZE10).

[Ipemiaraemselii B mporpaMMe mo (pu3uKe MepedeHb JabopaTOPHBIX paboOT M OMBITOB HOCUT
PEKOMEH/IaTEIILHBIN XapaKTep, yUUTEINb JEIaeT BEIOOP MPOBEIECHHS JTa00PaTOPHBIX padoT U OTIBITOB
C y4€éTOM MHAMBUIYATbHBIX OCOOCHHOCTEH 00Yy4aromMXCs, CIHCKAa SKCIEPUMEHTAIbHBIX 3aaHUH,
IpeayaraéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa Mo (hU3UKeE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3yquI/Ie (bI/ISI/IKI/I Ha YpOBHE OCHOBHOI'O O6H.[€FO 06pa3OBaHI/I$I HaIpaBJICHO HAa HOCTUKCHHC

JIMYHOCTHBIX, MCTANTPCAMETHBIX U NPCIMCTHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesynbrare wusydeHuss GU3MKM Ha YPOBHE OCHOBHOTIO 00mIero oOpa3oBaHUs Y

oOyuarorerocst 0y1yT c()oOpMHUPOBAHBI CIETYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE HWHTEpPECa K MCTOPUH M COBPEMEHHOMY COCTOSHUIO POCCHICKOW (PH3UUIECKON
HayKU;

- LIGHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PHU3UKOB;

2) rpaskIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUUYECKUX
po0JieM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAaHHE BaXXKHOCTU MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B ACSITEIIBHOCTUA YUEHOIO;

3) acTeTMYECKOr0 BOCIIMTAHMS:

- BOCIIPUSATHE ICTETHUECKUX KauecTB (PU3MYEeCKOl HayKu: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HaHHE IEHHOCTH (PU3MYECKOM HAayKH KaK MOIIHOTO WHCTPYMEHTA TIO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOI JTFOO03HATEIHLHOCTH, HHTEPECA K HUCCIIEI0BATENbCKON eI TENbHOCTH;

5) dopmupoBanusi KyJbTypbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:

- OCO3HAHHUE IIEHHOCTH 0e30MacHOro o0pa3a *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTHU TMpaBUJI 0E30MacHOr0 MOBEACHUS HAa TPAHCHOPTE, Ha JOpOrax, ¢ dJIEKTPUUECKUM U
TETJIOBBIM 000pYOBaHUEM B JOMAIIIHUX yCIIOBUSX;

- c()OpMHUPOBAHHOCThH HaBbIKA pedieKCHH, MpU3HAHKWE CBOETO MpaBa Ha OIMIMOKY W TaKOTO K
npaBa y JIpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTMBHOE y4YacTHE B DPEIICHUM MPAKTHYECKHX 3343y (B paMKax CceMbH, 00pa3oBaTeIbHON
OpraHu3aIy, TOPo/ia, Kpasi) TEXHOJIOTHIECKON U COIHATBHON HANIPABICHHOCTH, TPEOYIOIINX B
TOM YHUCIIe U GPU3HUECKUX 3HAHHI;,

- IHTEpEC K MPaKTUIECKOMY H3yUeHHUI0 podeccui, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

- OpHeHTalus Ha TpUMEHeHWe (U3WYECKUX 3HAHWM I pEIIeHUus 3adad B 00JiacTu
OKPY’KaIOIIeH Cpelibl, IUITAHUPOBAHMS TTOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCJIEICTBUM AJis
OKPYXaIoIIei Cpebl;

- OCO3HaHME INI00ATLHOTO XapaKTepa 3KOJIOTHYECKUX NMPOOIeM U MyTeH UX pelIeHus;

8) axanTanuu K H3MEHSIOIIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOH CPebl:

- TIOTPEOHOCTH BO B3aWMOJICHCTBUU TIPH BBHITTOJTHECHUH UCCIEIOBAHUN M MPOCKTOB (PU3HIECKOM
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- IOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO NeATEIbHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIe (DOPMYITHPOBATH UACH, TOHSITHSI,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHMIA,

- CTpEeMJICHUE aHATM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U TMPUPOJIBI, OOIIECTBA U IKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



e - OICHKA CBOMX JCHUCTBUM C YyYETOM BIHUSHUA Ha OKPYXKAIOLIYyI0 Cpedy, BO3MOXHBIX
1J100aJIbHBIX TOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbTare ocBoeHHs mporpaMMsbl o U3MKe Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHus
y oOyuatomerocsi OynyT cGhOpMHpPOBaHBI MeTanpeaMeTHbIe pPe3yJbTaThl, BKIIOYAIOIINE
M03HABATENIbHbIE YHUBEpCANbHbIE Yy4e€OHBIE JEHCTBHS, KOMMYHUKAaTHUBHBIE YHUBEPCAJIbHBIC
yueOHbIe JIeHCTBUS, PETyJIATUBHBIC YHUBEPCAIbHBIC yUeOHbIE ACHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHLIC y‘leﬁHbIe JeHCTBUA

Ba3zoBble JJoruyeckue aeiicTBud:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHA);
YCTaHABJIMBATH CYHIECTBEHHBIH NMPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsI 0000IEHHUS U
CpaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pacCMaTpUBAEMbIX (hakTax, NAaHHBIX U
HAOJIIOICHUAX, OTHOCSIIMXCS K PU3UUCCKUM SIBIICHUSIM,

BBISIBJISAITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M TPH H3YYCHUM (PHU3MUECKUX SIBICHHUA U
MPOIIECCOB, JIENIaTh BBIBOABI C HCIOJB30BAaHHEM JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUCCKUX BEIMYUNH;
CaMOCTOSITENILHO BBIOMpATh CIOCO0 perieHusi yueOHou (Gu3ndeckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEUICHHs, BBHIOOpP Hamboyiee TMOAXOIAIIEIO C  y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKkue AeiicTBUS .

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MIPOBOAUTH MO CaMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY OIBIT, HECJIOXKHBIA (hU3NUYECKUi
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIINIO, TOIYyUYEHHYIO B XOJIE
WCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBATH 0O0OIIEHNS M BBIBOJBI 110 pE3yJIbTaTaM MPOBEAEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEOBAHNS;

MIPOrHO3MPOBATh BO3MOXHOE JajbHEllIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKKe
BBIIBUTATh MIPENONIOKEHUsI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

MPUMEHSTh pa3jIMYHble METOJbl, MHCTPYMEHTHI M 3allpochl MpH IOHCKE U O0TOOpe
nHGOpMAIIUY WM TaHHBIX C YIETOM IMpeIoKeHHON yueOHoM (u3znyeckoi 3a1a4m;
aHAJM3UpPOBaTh, CHUCTEMATU3UPOBAaTh M HWHTEPHPETHPOBATH HH(GOPMAIMIO PA3THUHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (QOpMy MpelacTaBieHHUs HHpOpMaLMH U
WUIIOCTPUPOBATh pELIaeMbIE 3a/auyd  HECJIOKHBIMM CXEMaMHM, AMAarpaMMaMy, HWHOU
rpauKoi U UX KOMOMHAIUSIMHU.

KoMmyHuKkaTHBHBIC yHHBepcaabHbIE y4eOHbIE JeHCTBUSA:

B X0/ OOCY>KIeHHs y4eOHOTO MaTepualia, pe3yabTaToB J1a00paTOpHBIX padOT U MPOEKTOB
3aJ1aBaTh BOIMPOCHI TI0 CYIIECTBY OOCYXIAaeMOM TEMBbl M BHICKA3bIBATh WICH, HAIICICHHBIC
Ha pelIeHHe 3a/1a4M U MOAepKaHue OIaroXenaTeIbHOCTH OOIIEHUS;

COITIOCTaBJIATH CBOHM CYXKIACHUA C CYXKIACHUAMU  [IPpYyTHX YYACTHUKOB JHaAJIOra,
Oo0OHapy>KUBaTh pa3IMYKe U CXOJCTBO MO3HIINH;

BBIPAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HYGJ'II/I‘-IHO MMpEaACTaBJIATh PE3yJIbTAaThL BBITIOJTHEHHOTI'O q)HSI/I‘-ICCKOI‘O OIlbITa
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);



MMOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJAHON M WHAMBHUIYAILHON pabOTHI Mpu
pelieHur KOHKPETHON (hU3UIECKOM MPOOIeMBI;

MPUHUMATh LEJIM COBMECTHOM JEATCIIBHOCTH, OpPraHW30BBIBATH JICHCTBUSA 10 €€
JTOCTHKECHHIO: PACIpPEACIsATh POIU, OOCYXKIAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

BBITNIOJIHATH CBOIO 4acTh pPaOOTHI, JOCTHras KadeCTBEHHOI'O pe3yjibTara II0 CBOCMY
HAIPABJICHUIO U KOOPAMHHUPYS CBOU JCUCTBHS C APYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMK MPOIYKT IO KPUTEPHIM, CAMOCTOSATEIBHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHuBEpPCAJIbHLIC y‘leﬁHLIe JelCTBUA

Camoopranu3anmusi:

BBISIBIISATH TPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CHUTYaIUsX, TPEOYIOIIUX ISl peIIeHUs
(bu3nYeCcKUX 3HAHUM;

OPUEHTUPOBATbCSI B PA3IMUYHBIX MOJIXOAAX MPHUHATUS pelleHUH (MHIUBUAYalbHOE,
MIPUHATHUE PEILICHUS B TPYIIE, IPUHATHE PELICHUH IPyIIION);

CaMOCTOSITENTPHO COCTABIISATh AJTOPUTM peIIeHHs (U3NYECKON 3aJaud WM IUlaHa
UCCIIEIOBAaHMsI C Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEAIaracMble BAPUAHTHI PEILICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyallUH U IpeJylaraTh IUIaH €€ N3MECHEHHUS,

OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUKEHUS) PEe3yJIbTaTOB JIEATENbHOCTH, NaBaTh
OLIEHKY NTPHUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCJIE€ B XOJ| BBINOJHEHUS (PU3UYECKOTO
UCCIIEIOBaHMUsI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHUBLIMXCS
CUTYyalluii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 Ha MECTO JPyroro 4ejioBeKa B XOJ€ CIOpa MU TUCKYCCHU Ha HAYyYHYIO
TeMY, IOHUMaTb MOTHBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MpU3HaBaTh CBOE NPaBO Ha OMMOKY MpH peumieHuH QU3NYECKUX 3a7ad Wik B
YTBEPKICHUAX HAa HAy4YHbIE TEMBI U TAKOE K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJBTATDBI

K koHmy oOydeHuss B 7 KJjacce INpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHH:

HCIIOJB30BATh IIOHATHSA: (bHSI/I'—IeCKI/Ie n XUMHNYECKHUEC SIBJICHUA, Ha6J'II021€HI/Ie,
HKCHEPUMEHT, MOJeNb, T'MIIOTe3a, €AWHUIBI (U3UYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHUSI BemlecTBa (TBEPJOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHUE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  IPSIMOJMHEHHOE),  TPaeKTOpHud,
paBHONEHCTByIOmas cuia, Jnaedopmanus (ynpyras, IUIacTHYEcKas), HEBECOMOCTb,
COoO0IarOIUECs COCYIbI;

pasnuyath sBiIeHUsS (IUQQy3Hs, TEIUIOBOE IBIKEHHE YaCTHUIl BEUIECTBA, PAaBHOMEPHOE
ABUIKCHUC, HCPABHOMCPHOC JIBUKCHHUC, HWHCPLUA, BSaHMOﬂeﬁCTBI/IC TCJI, PaBHOBCCHUC
TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpaIeHUs, Mepeaada JaBJICHNUS TBEPABIMU TelaMH,
KHUIKOCTAMH M Tra3zamH, arMoc(epHoe MaBiieHHe, IIJIaBaHWE TeJ, IPEeBpaIlECHUs
MEXaHWYECKOW SHEPTUH) MO ONUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh IMPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KAIOIIEM MHUpE, B
TOM 4YHcie (U3NYECKHe SIBICHHS B MPUPOAE: NPUMEPHl IBWKCHUS C Pa3IMYHBIMU



CKOPOCTSIMH B >KMBOW U HEKUBOM MPUPO/JIE, NIEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIUSTHUE aTMOC(EpHOTO JaBIICHUS HA KUBOW OpraHW3M, IUTABaHHE PbIO, phIYard B Tele
YeloBeKa, MpPH JTOM MEPEeBOJUTh MPAKTHUECKYIO 3a/Jadyy B Y4YeOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUMH;

OIMCHIBATh M3yUCHHBIC CBOMCTBA TeN M (pU3MUECKHE SIBICHUS, UCHOIB3YS (PU3HUECKUE
BEeIMYMUHBI (Macca, O00BEM, IUIOTHOCTH BEUIECTBA, BPEMs, MYyTb, CKOPOCTb, CpPEIHSS
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIA TSYKECTH, BEC TeJa, CUJIA TPEHHUs, JaBleHHUE (TBEPLOTO
Tena, )KUJIKOCTH, ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJIEYO
CHJIBI, MOMEHT CHJIBI, KOO((UIIMEHT MOJIE3HOTO JICHCTBHUS MEXaHW3MOB, KHHETHYECKasT U
MOTEHIIMAJIbHAS. SHEPrus), MPU OMUCAHUH MPABWJIBHO TPAKTOBaTh (PU3MUYECKHUI CMBICI
UCTIOJIBb3YEMBIX BEJIWYHMH, UX 0003HAYECHUS W €AMHUIBI (PU3UYECKUX BEIWYHH, HAXOAUTh
(GbopMyIbl, CBSI3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C IPYTMMH BEIUYMHAMU,
CTPOUTH TPAPUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NYECKHUE SBICHHUS U MPOIECCHI, UCIOIB3Ys MpaBHiIa
CIIOKEHUSI CUII (BIOJIb ONHOM mpsiMOit), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MPaBUJIO PaBHOBECHS pbluara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPAHECHHS
MEXaHMYECKOM »SHEpruu, MpH OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKChIBaTh €T0 MATEMAaTUUYECKOE BbIPAKEHHUE;

OOBSICHATH (PU3MUYECKUE SBICHUS, IPOIIECCHI M CBOWCTBA TEII, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BHIABIATh NPUUYMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSACHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ OMOpPOod Ha 1—2 M3y4YEHHBIX
CBOICTBa (pU3MUECKUX SABICHU, PU3NUECKUX 3aKOHA HIJIK 3aKOHOMEPHOCTH;

pemiate pacyéTHble 3afaud B 1-2 JE€HCTBHUS, WHCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBaONIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJaul 3alUCHIBATh
KpaTKO€ YCJIOBHE, MOJCTABIATH (U3MUECKUE BEIMYMHBI B (OPMYJbl U TPOBOJUTH
pacuérbl, HAXOIUTh CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE /ISl PELIeHUs 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3MUECKOU BEIUYUHBI;

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PELIUTh NPU MOMOIIH (PU3MUECKUX METOJIOB, B
ONMCAaHUM MCCIENOBAHUS BBLACIATH MPOBEPSEMOE MPENAINONoKEHHE (THIOTE3y),
pasnuyaTh M MHTEPIPETHPOBATH MOJIYUYEHHBIH pE3ysbTaT, HAXOJUTh OLIMOKUM B XOJ€
OMbITA, JAEJIaTh BBIBOJBI I10 €r0 PE3yJIbTaTaMm;

IIPOBOJIUTH OMBITHI [0 HAOMIOACHUIO (PU3HUECKUX SBICHUN MIIH (PU3NYECKUX CBOWCTB TEI:
dbopMynupoBaTh ~ INpOBEpsSEMble  MPEANOIOKEHUS,  CcOOMpaTh  yCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYI0BAaHUS, 3alUCHIBATE X0/ OMbITa U (OPMYJIUPOBATH BHIBOJIBI;
BBITOJIHATE TPSIMBIE M3MEPEHUS] PAcCTOSIHUSA, BPEMEHM, MAacchl Teia, 00b&éMa, CHIIBI U
TEMIIEpPAaTypbl C KCIOJb30BAHUEM AaHAJOTOBBIX M LHUQPPOBBIX NPUOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB C YUETOM 33aJJaHHOI aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUH;
MPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (pru3MuyecKoW BEIMUYMHBI OT JIPYroi ¢
HCIOJIb30BaHUEM MPSMBIX M3MEPEHHH (3aBUCMMOCTH MYTH PAaBHOMEPHO JIBHXKYIIErOCs
Tela OT BPEMEHU IBUKECHMs Tella, CHJIBI TPEHHS CKOJBXEHMs OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TE€I W HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOMIATH
CONMPUKOCHOBEHUSI TE€J, CHJIbI YIPYTrOCTH OT YJUIMHEHUS MPYXKUHBI, BBITAIKHWBAIOIICH
CHJIBI OT 00BbEMa MOTPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN IJIaBaHUs Tell,
YCJIOBUI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHM Y4EOHOTO
UCCIIEIOBaHMsI, COOMPATh YCTAaHOBKY W BBINOJIHATh U3MEPEHUS, CIeNys MPEII0KESHHOMY
I1aHy, (UKCUPOBATh Pe3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MUYECKHUX BEIMYUH B
BUJIE TPEUIOKCHHBIX TaONWI ¥ Tpa@uKOB, JelaTh BBIBOABI IO pe3yjibTaTaMm
UCCIIEIOBaHMUS;

MPOBOAUTh KOCBEHHBIE U3MEpeHHs (U3MUeCKUX BeNWYMH (TUIOTHOCTh BEIleCTBa
KUAKOCTH M TBEPAOrO Tejla, Ccujla TPEHUS CKOJIBKEHHUS, JaBJICHHE BO3/AyXa,
BBITAJIKMBAIONIAS CUJIA, IEUCTBYIOIIAsl HA MOTPYKEHHOE B KUIKOCTH T€N0, KO3 PUIMEHT



MIOJIE3HOTO JIEHCTBHS MPOCTBIX MEXaHWU3MOB), CIEAysl MPEATOKEHHON MHCTPYKLUMHU: MPU
BBIMIOJIHEHUH W3MEPEeHUil coOMpaTh SKCIEPUMEHTAIBHYI0O YCTAaHOBKY M BBIYUCIATH
3Ha4YEeHHE UCKOMOW BEIMUYMHBI;

coOiogaTh IpaBUiIa TEXHUKUM Oe3omacHOCTH 1mpu  pabore ¢ JabOpaTOPHBIM
o0opyoBaHuEeM;

yKa3bIBaTh MPUHIUIIBI AEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIArOIUeECs COCybl, 0apoMeTp, pblyar, MOABMKHBIA U HETOABHKHBIN
010K, HAaKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh MPUHIIHIBI JEHCTBUS U3YUYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOM Ha WX OmucaHus (B TOM YUCIE: NOJUIMIIHHMKH, YCTPOMCTBO BOJONPOBOJA,
TMJIPABINYECKUN IIpecc, MaHOMETp, BBICOTOMEp, IOPUIHEBOH HAcoc, apeoMerp),
UCTOJNB3ysd 3HAHHUA O CBOWCTBaX (PU3MUECKUX SABICHHA M HEOOXOIMMbIE (U3UUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TpUMEphl (HAXOOUTh HHPOPMALKIO O MPUMEpax) MPAKTUYECKOTIO
WCTOJNBb30BaHUST (PU3MUECKUX 3HAHWN B IMOBCEJHEBHOM JKU3HU Ui OOECIeUYeHUs
0e30macHOCTH IpU oOpallleHMH ¢ nOpubopaMH U TEXHUYECKUMH YCTpoMcTBamy,
COXPAHEHHUs 3[I0POBbS U COOIIOACHUSI HOPM 3KOJIOTHYECKOIO MOBEIEHUSI B OKPY KaroIeh
cpexe;

OCYILIECTBIATh OTOOpP HCTOYHHMKOB HH(popMmanuu B VHTepHeTe B COOTBETCTBUM C
3aJlaHHBIM ITOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMMEIOLIUXCSI 3HAHUM U MYTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBLIENATH MH(OpMAIUIO, KOTOpas SBISETCS MPOTHBOPEUYUBON
WJTU MOKET OBITh HEJIOCTOBEPHOM;

HCIIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
($u3MYecKoro coJepkKaHus, CIIPaBOYHbIe MaTepUabl, pecypchl cetu MHTepHeT, BiIaaeTh
npuéMaMu KOHCHIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHus HHPOpPMAIMK U3 OIJHOU
3HAKOBOMW CHUCTEMBI B IpYTYIO;

co3JlaBaTb COOCTBEHHbIE KpaTKHe MHCbMEHHBIE U YCTHBIE COOOLIEHHMsS Ha OCHOBE 2—3
HMCTOYHUKOB HMH(OpManMu (U3NYECKOTO COJEp)KaHHsA, B TOM 4HCJIEe MyOJUYHO JenaTh
KpaTKHe COOOILIEHHs O pe3yJbTaTaX MPOEKTOB MJIM yYeOHBIX MCCIIEJOBAHUHN, MPU ITOM
rPaMOTHO  HCIIOJIb30BAaTh  M3Y4YEHHBIH MOHATHMHBIA  ammapaT Kypca  (QHU3UKH,
COIIPOBOXAAThH BBICTYIIJICHUE NTPE3ECHTALIUEN;

IIPU BBIIIOJIHEHUH Y4YEeOHBIX MPOEKTOB M HCCIIEAOBAHHUI pacrpenensTh 0O0S3aHHOCTUH B
rpynme B COOTBETCTBUU C NOCTABJICHHBIMU 33/Ja4yaMU, CIEIUTh 3a BBINOJHEHHEM IUIaHa
JeWCTBUM, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJaX B JESATEIbHOCTb TIPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koHmy oOydeHuss B 8 Kuacce npenMeTHbIE pe3yjbTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHI:

WCIIOIB30BaTh TOHSTHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKEHHWE aTOMOB H
MOJIEKYJ, arperaTHble COCTOSHHUSI BEIIeCTBa, KPUCTANIMYECKHE M aMopQHbIe Tena,
HACBHIIICHHBIM ¥ HEHACHIIICHHBIN Tap, BIAXHOCTh BO3JyXa, TEMIlepaTypa, BHYTPEHHS
SHEPTHUsl, TEIIOBOM JBUTaTENb, 3JIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsisl, IIEKTPUUYECKOE
ToJIe, MPOBOTHUKH U JAUDJIEKTPUKH, IIOCTOSTHHBIHN JIEKTPUUECKUI TOK, MArHUTHOE TIOJIE;
paznuuaTh SBJICHUS (TEIJIOBOE paCIIMPEHHE U CKaThe, TeIulonepeaayda, TeIIoBOe
paBHOBECHE, CMaYMBaHUE, KATWJUIAPHBIE SBIICHUS, UCTIApCHHE, KOHACHC AU, TJIaBJICHUE,
Kpuctajum3auust  (OTBEpAEBaHUE), KHUIIEHUE, Terulonepeaadya (TEIIONpPOBOJAHOCTD,
KOHBEKLUS, W3JIyYeHHUE), OHJICKTpPHU3alus TeJ, B3aUMOACHCTBUE 3apsioB, JEUCTBUS
AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICWCTBHE MAarHWUTOB, JICUCTBHUE
MAarHUTHOTO TOJISI Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHas MHIYKIUSA) MO OMHUCAHUIO
WX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIONIUX JaHHOE (HU3UIECKOE
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (U3NYECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM uHncie GU3NUECKUE SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSIKCHHE M KallMJUIIPHBIC



SIBJICHUSI B IPUPOJE, KPUCTAILIBI B NpUpoe, n3iydeHne CoJlHLa, 3aMep3aHue BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHUE SIBICHUS B
atMocepe, AJIEKTPUYECTBO IKHUBBIX OPraHM3MOB, MarHuTHoe mojie 3emud, apeid
II0JIFOCOB, POJIb MArHUTHOI'O MOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, NPU ITOM
MEePEeBOUTh MPAKTUYECKYIO 3ajadyy B Y4YeOHYIO, BBIIEJSATH CYHIECTBEHHBIE CBOWCTBa
(mpu3HaKu) PpU3MYECKUX SBICHUH;

OIMCHIBATh U3yUCHHBIC CBOMCTBA TeN M (pU3MUECKHUE SIBICHUS, UCHOIB3YS (pU3HUECKue
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS OJHEpPrusi, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh ~ BEILIECTBA, yJElIbHAas TEIUIOTa IUIABJICHMs, YyAEJIbHAas  TEIUIOTa
napooOpa3oBaHusi, yAeNbHAs TEIJIOTa CrOpaHus TOIUIMBA, KOA(G(GUUIUEHT I0JIE3HOrO
JICUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXHOCTb BO3AYyXa, JSJIEKTPUUYECKHI
3apsjl, CUJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHHUE, CONPOTUBICHUE ITPOBOJIHUKA, yAEIbHOE
COIIPOTHBIICHUE BEIIECTBA, pad0oTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA), TPU OMUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIIOJIb3YyEeMbIX BEIUYMH, O0O3HAUYECHUS U
eNUHUIBl  (U3UYECKUX BEJIMYMH, HAXOAWTh (OPMYIBI, CBSA3BIBAIOLINE JTAHHYIO
(bu3MYECKyI0 BEIUYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaQUKud H3yUYEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOIMCTBA Tel, (PU3UUYECKHE SBICHUS M MPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOCHHUS BEIIEeCTBA, IPUHIUI
CYIEPIO3UIMH T0JeH (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHEeHMs 3apsiaa, 3akoH Oma
JUISL y4acTKa LenH, 3akoH J[xoyns—J/leHna, 3aKkoH COXpaHEeHHs] SHEPTUU, IPU 3TOM /1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTHYECKOE BHIPAKCHHE;
OOBSICHATH (PU3NYECKHE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATh NPUYMHHOCIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKUX IIaroB ¢ OMOpoi Ha 1-2 M3ydeHHBIX CBOMCTBA
¢bu3nYecKux sBICHUH, GPU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adauyd B 2—-3 JAEHCTBHS, HCHONb3YysS 3aKOHBI U  (OPMYJIBI,
CBsI3bIBaONIME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJaud 3alUCHIBATh
KpaTKO€ YCIJIOBHUE, BBISIBIATH HENOCTATOK JAHHBIX JUIsl PELIEHUs 3aJaud, BBIOMPATH
3aKOHBI M (hOpMYJIbl, HEOOXOUMBIE Ul €€ PelIeHts, IPOBOAUTh PacuéThl U CPABHUBATH
MOJIy4€HHOE 3HaueHue (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIM (PU3UUYECKUX METOJIOB,
UCIOJIb3Ysl ONHCAaHUE HCCIENOBaHUS, BBIACIATH IMPOBEPSIEMOE  IPEATIOIOKEHHE,
OLIEHMBATh MIPABWIILHOCTDH MOPSIIKA POBEIECHUS UCCIIEOBAHMUSL, JIEJIaTh BBIBOIBI;
MIPOBOAUTH OMBITHI 10 HAOMIOAEHUIO (PU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTH JIaBJICHUsI BO3AyXa OT ero o0béma, TeMIepaTypsl,
CKOPOCTH TIpOIlecca OCTBIBAHMS M HArpPEeBaHMs MPU H3IyUYEHUU OT ILIBETa H3IIydarolen
(morJomaronei) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U
Iomaam €€ IOBEPXHOCTH, OJJIEKTPHU3alus Tl W B3aUMOJEHCTBHE JIIEKTPUUYECKUX
3apsA70B, B3aMMOJEIHCTBUE IOCTOSHHBIX MAarHMTOB, BHU3yaJlM3alllis MarHUTHBIX IOJIEH
MTOCTOSIHHBIX MAarHUTOB, JAEWCTBUS MarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM, CBOWCTBa
9JIEKTPOMArHuTa, CBOMCTBA OSJIEKTPOJABUIaTeNsl IMOCTOSHHOTO TOKa): (OPMYIHPOBATH
IIpOBEpsieMble TPEANON0KEHNUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHMs,
OIUCBIBATH XOJI OIBITA M (POPMYITUPOBATH BBHIBOJIBI;

BBIIIOJHATh TPSAMBIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOW BIIAXXHOCTH BO3AYyXa,
CWJIBI TOKa, HAINpsDKEHHS C HCIOJB30BAaHUEM AaHAJOTOBBIX MPUOOPOB M JaTYUKOB
(¢u3NYeCKUX BEIMYUH, CpPAaBHUBATh pE3yJIbTaThl HM3MEpPEHH C yd4€ToM 3aJaHHOMN
a0COJIIOTHOM TTOTPEITHOCTH;

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIWYMHBI OT APYrol C
HCII0JIb30BAaHNUEM INPSMBIX U3MEPEHUN (3aBUCUMOCTD COIIPOTUBIIEHUS TPOBOAHUKA OT €r0
JUIMHBI, IUIOIIAAM IIONEPEYHOr0 CEYEHHS U YJEIbHOTO CONPOTUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIErO 4Yepe3 IMPOBOJHUK, OT HANPSKEHUS HAa IPOBOJHHUKE,



HCCIIEIOBAaHNE IIOCJIEJOBATENIBHOTO U TApaJUIEIbHOIO COEIMHEHWH IPOBOJHHUKOB):
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINOIHATH H3MEpPEHHs, CIEays
IIPE/UIOKEHHOMY IUIaHy, (MKCUpPOBAaTh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BHJE
TabauI U TpaduKoB, A€TaTh BBIBOJKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

MIPOBOJIUTH KOCBEHHBbIC H3MepeHHs (u3nuecknux BenudyuH (yJelnpHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBICHHUE NPOBOJHHMKA, pab0Ta M MOIIHOCTb 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBATh ~ M3MEPEHMs, COOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTAHOBKY, CIEeays
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYEHNUE BEJINYHHBI,

coOiogaTh IpaBUiIa TEXHUKUM Oe3omacHOCTH Mmpu  pabore ¢ JabOpaTOPHBIM
o0opyoBaHuEM;

XapaKTepu30BaTh MPUHIIHIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOpPO Ha WX OIMCAHUs (B TOM YHCJE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, IIapoBast
TypOuHa, amIepmerp, BOJITMETD, CUETUYMK NIEKTPUUECKON SHEpIHUH,
ANIEKTPOOCBETUTENbHBIE TNPUOOPBI, HArPEBATEIBHBIE AJIEKTPONPUOOPHI  (IIPUMEPHI),
UIEKTPUUECKUE MPEJOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JIEKTPOABUraTesb IOCTOSHHOIO
TOKa), WCIIONB3YySl 3HAHUSA O CBOWCTBAX (U3UYECKUX SBICHUH H HEOOXOIUMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh [IPOCTbIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIIbHbIE IPUOOPHI IO CXEMaM
U CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUraTellb BHYTPEHHErO CrOpaHusi, dJEKTPOCKOI, pEeocTaT), COCTaBIATh CXEMbI
ANEKTPUYECKUX LENEH ¢ MOCIeI0BaTENbHBIM U MapAJJICIIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyast ycJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX LEMeH;

IPUBOAUTH TpUMEphl  (HAXOOUTh HHPOPMALKIO O MpPUMEpax) MPAKTUYECKOTIO
UCIOJIb30BaHUs (U3NYECKUX 3HAHUM B TOBCEIHEBHOM JKM3HM M oOecredeHus
0e30macHOCTH IMpH oOpallleHMH ¢ nOpubopaMH W TEXHUYECKUMH YCTpOMcTBamy,
COXPAHEHHUS 3[I0POBBS U COOIIOAECHUSI HOPM 3KOJIOTHYECKOIO MOBE/IEHUSI B OKpY Karolen
cpexe;

OCYILIECTBIATh MOUCK MHpOpManU (HU3NYEcKoro cojepxkanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHWA W TYTEM CpaBHEHHS IONOJHHUTEIBHBIX HMCTOYHHKOB BBIJCISTH
nH(pOpMaINIO, KOTOpasi SBISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHHi HAayYHO-NOMYJIIPHYIO JHUTEPaTypy
(u3MYECKOTO CONIEep KaHUs, CIIPAaBOUHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMamMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHGOPMAIMM U3  OJHOMN
3HaKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHUCHbMEHHBIE M KpaTKuWE YCTHbIe COOOLIeHus, 00001as
MHPOPMAILIMI0O M3 HECKOJIBKUX HCTOYHHUKOB (HM3MUYECKOTO COJEp)KaHUsA, B TOM YHUCIIE
MyOJIUYHO MPEJICTaBISTh Pe3yAbTaThl IPOEKTHOM HIIM UCCIIEI0OBATENbCKON e TeIbHOCTH,
IPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh WM3YYEHHBIH MOHATUHHBIA amnmapar Kypca (U3HKH,
COIIPOBOXAATh BHICTYIIJICHHE MTPE3EHTAIHEH;

P BBINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEJOBAaHUM (PU3MUECKUX TMPOIECCOB
pacripenienath 00S3aHHOCTH B TPYIIE B COOTBETCTBHUH C IIOCTaBJICHHBIMH 3aJayaMH,
CJIETUTH 32 BBIMIOJIHEHUEM IUIaHa JEHCTBUI U KOPPEKTUPOBATH €0, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJaJ B JIEATENBHOCTh TPYIIBl, BBICTpPAUBaTh KOMMYHHKAaTHBHOE
B3aMMO/ICIICTBHE, TPOSBIISAL FTOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K koHmy oOydeHuss B 9 Kjacce NpeIMETHBIE pe3yjbTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHHM:

WCIIONB30BAaTh IOHATHSA: CHUCTEMa OTCY€Ta, MaTepUalbHash TOYKA, TPAECKTOPUS,
OTHOCUTEJIBHOCTh MEXaHWYECKOIro IBMKEHUs, Aedopmarus (yrpyras, MjiacTudeckas),
TpEeHUe, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH,
abCoOMOTHO TBEPIOE TENO, LEHTP THKECTU TBEPAOIO Tea, PaBHOBECHE, MEXaHHMUYECKHUE
Koje0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa



JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPhI UCIyCKaHUS
U TIOTJIOLICHHUS, anb(a, OeTa- 1 raMMa-u3JIy4eHUs], U30TOIIbL, SAepHAst YHEPTeTHKA,;
pa3nuyarh SBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE IPSMOJIMHEWHOE [BUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBM)KEHUE, CBOOOJHOE MaJE€HUE Tell, PaBHOMEPHOE
JBMDKEHUE 110 OKPY>KHOCTH, B3aMMO/ICHCTBHE TEJI, PEAaKTUBHOE JBI)KEHUE, KOJIe0aTeIbHOe
JBYDKEHUE (3aTyXalollMe U BBIHYXJIEHHBIE KOJIEOAHNUs1), pE30HAHC, BOJHOBOE JIBUKEHHUE,
OTpa)KCHHE 3BYKa, IPAMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHUE U IIPEIIOMIICHUE CBETA,
II0JIHOE BHYTPEHHEE OTPaK€HHE CBETA, PA3JIOKEHHE OEJIoro CBETa B CIEKTP M CIOXKEHUE
CIEKTpaJbHBIX  LBETOB, JHUCIEpPCUS  CBETA, €CTECTBEHHAs  pPAaJAMOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa HU3Iy4YEeHHs) IO OINUCAHHUI0O HMX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3HUECKOE SBICHNUE;
pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHUA B OKpYy’KarolieM Mupe (B
TOM 4uciIe (U3NYECKUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JABWKCHHE IUIAHET
ConHEeYyHOU CUCTEMBI, PEaKTUBHOE JBM)KEHUE JKMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, IBeTa Tel,
ONTUYECKUE  SBJIEHUS B  MpUpOJE, OMOIOrMueckoe  JeMcTBHE  BUAMMOIO,
yIbTpauoIE€TOBOr0 U PEHTT€HOBCKOIO U3Iy4YEeHUH, €CTECTBEHHbIN paoaKTUBHBIN (OH,
KOCMHMYECKHE Jy4d, PaJUOAKTUBHOE W3JIyYEHUE IPUPOJHBIX MUHEPAIOB, JIEUCTBUE
pPaJlMOAKTUBHBIX M3JIy4eHUHl Ha OpraHusM 4YelloBeKa), IMpU 3TOM IE€PEBOAUTH
MPAaKTUYECKYI0 3aJady B y4yeOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bU3NYECKUX SIBICHUIA;

OIUCHIBaTh U3yUEHHbIE CBOMCTBA Tel U (pU3MUECKHUE SIBICHUS, UCHOJBb3Yys (pu3nueckue
BEJIMYUHBI (CpeIHssi U MIHOBEHHas CKOPOCTh Tejda IPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOPEHHE, NIEPEMEIICHUE, IIyTh, YTII0Bas CKOPOCTh, CUJIa TPEHUs, CUJIa YIIPYTOCTH, CUJIa
TSYKECTH, YCKOPEHUE CBOOOJHOTO MaJCHMs, BEC Teja, UMIYJbC Teja, WMITYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOUIHOCTb, NOTEHIMAlbHas SHEPrus Teja, MOJHATOr0 HaJ
ITIOBEPXHOCTBIO 3€MJIM, IIOTCHIMANbHAs DHEPrus CKAaTOM NPYKUHBI, KHHETHYECKAs
SHEprus, MojHasi MeXaHW4yecKasl SHeprus, Mepuoja M YacToTa KojieOaHuil, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, ITOKA3aTelb MPEIOMIICHUSI Cpebl), IpU
ONUCaHUM TMPAaBUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICT HCIOJIB3YEMbIX BEJIHYUH,
0003Ha4YEHUsI M €IMHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (DOPMYJIbI, CBS3bIBAIOIIUE
JaHHYI0 (U3UYECKYIO BEMUMHY C APYTUMH BEIMYHMHAMMU, CTPOUTH TPapUKH U3YUEHHBIX
3aBUCUMOCTEHN PU3NYECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHHUS U IPOLECCHI, HCIOJIb3Ys 3aKOH
COXpPAHEHUsl JHEPruH, 3aKOH BCEMHUPHOrO TATOTEHHS, NPHUHIMI CyNEPIIO3UIUN CHJI,
IIPUHLUII OTHOCUTEIBHOCTH ['anmumiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMMILYJIbCa,
3aKOHBI OTPAXKEHUS U IIPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOIO U MaCCOBOTO
quceNl MpU SJEPHBIX PEaKIMAX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3alUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE,

OOBSICHATH (PU3NYECKHE MPOLIECCHI M CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
[IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh I[PUYUHHO-CICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX II1aroB ¢ OMOpOH Ha 2—3 M3y4eHHBIX CBOMCTBA
(bu3NYeCKUX SBICHUH, PU3NIECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemars pacu€THbIE 3aJaud (ONUPAIOIIKECS HA CUCTEMY M3 2—3 ypaBHEHHI), UCIOJb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJjaud 3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIBIATH HEIOCTAIOIIME WJIM HU30BITOYHBIE
JAHHbIE, BBIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE JUIsl PELIEHUs, NPOBOAUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MOyYEHHOTO 3HaUCHHsI (PU3MUEeCcKOi BETMUHHBI,
pacro3HaBaTh MpoOJIeMbl, KOTOPhIE MOYKHO PELIMTh MPHU MOMOIIU (PU3NUYECKUX METOJOB,
UCIOJIb3Ysl OINHCAaHUE HCCIECNOBaHUSA, BBIACIATH IMPOBEPSIEMOE  IPEANOTIOKEHHE,
OLICHUBATh IIPAaBWJIBHOCTh IOPSAKA IPOBEACHUS HCCICNOBAHMS, JEJaTh BBIBOJBI,
MHTEPIPETHUPOBATH PE3Y/bTaThl HAOIIOAEHUH U OIBITOB,;



MIPOBOJIUTH OIBITHI IO HAOMIOACHHUIO (PU3UUECKUX SIBICHUH MK (PU3HUECKUX CBOICTB Tel
(u3yyeHue BTOporo 3akoHa HBIOTOHa, 3aKOHa COXpPaHEHUs SHEPIHH, 3aBUCUMOCTh
nepuosia KoueOaHui Mpy>KMHHOTO MAasgTHUKA OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTYJIbl MajblX KoJIeOaHUH, NPSAMOJIMHEHHOE pacHpoCTpaHEHUe
CBETa, pa3JjokKeHue 0eroro cBera B CHEKTpP, U3yUYCHHE CBOWCTB M300paKEeHUS B INIOCKOM
3epKajle U CBOMCTB M300pakeHUs IpeaMmera B coOuparomieidl JmH3e, HaOIroAeHue
CIUTOIIHBIX U JMHEHYATHIX CIIEKTPOB M3IYUYECHHUS): CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY
u3 M30bITOYHOrO Habopa 0OOpYIOBAaHHUS, ONMMCBHIBATH XOJ ONbITA M €ro pPe3yJbTaThl,
(hopMyJIHUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAWMOCTH CEpUI0 TMPSAMBIX HM3MEPEHMI, ONpenensisi CpeaHee
3HaYeHHe u3MepseMol BeNUYMHbI ((POKYCHOE pacCTOSIHUE COOMpAroIleld JIMH3bI),
000CHOBBIBATh BBEIOOP crioco0a u3MepeHus (M3MEepUTeNsHOr0 Iprudopa);

MPOBOJIUTH HCCIIEJJOBAHUE 3aBHUCUMOCTEH (PU3UUECKUX BEIMYUH C HCIOJIH30BAHUEM
MPSIMBIX W3MEPEHUH (3aBHCHUMOCTB ITyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBUKCHUHU
0e3 HavyaJbHON CKOPOCTH, Nepuoja KojJeOaHUl MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJla OTPa)XEHHUS CBETA OT yIJia MaJeHHUs W yria MPeIOMIICHUS OT
yIia MNajeHus): IUIAHUPOBAaTh HCCIEI0BaHHME, CaMOCTOSTENILHO COOMpPAaTh YCTAHOBKY,
(uKCHUpOBaTh PpPeE3yNbTAThl MOJYYCHHOW 3aBUCHMOCTH (PU3MUYECKUX BEIMYMH B BHJIE
TabuUI ¥ TpaUKOB, JeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEpeHMs] (PU3MUYECKUX BeNIWYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHE Teja NpPU PAaBHOYCKOPEHHOM IBIMKEHHH, YCKOpPEHHE CBOOOTHOTO ITaJCHHS,
KECTKOCTh MPYXKUHBI, KOI(DOUIMEHT TPEHUs CKOJIbXKEHUs, MeXaHudeckas pabora u
MOIITHOCTh, YacTOTa M MEPHUOJ KOJICOaHUH MAaTeMaTHYeCKOTO M MPYXHHHOTO MasTHUKOB,
OINITHYECKasl cujla COOMpAIOLIEeH JIMH3bI, PAJUOAKTUBHBINA (POH): IUIAHUPOBATh U3MEPEHUS,
coOMpaTh OKCHEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINOJHATH HM3MEPEHHs, CIEeays
NPE/UIOKEHHOW HWHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEJIUYMHBI M aHAIW3UPOBATH
MIOJTyYSHHBIE PE3YJIbTATHI C YIETOM 33 JaHHOH ITOTPEITHOCTH H3MEPEHHIA;

coOnrofaTh MpaBWiIa TEXHUKU Oe€30MacHOCTH IMpH padbore ¢ J1abopaTOpHBIM
o0opyaoBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (PU3MUECKUX MOJEJEH: MaTepuanbHas TOUKa,
a0COIIOTHO TBEPOE TENO, TOYCUHBI MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUTAHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIMIBI JeHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOY Ha WX ONMHUCAHUA (B TOM YHCIE: CIIUAOMETP, NATUNKU TOJIOKEHHS, PACCTOSHUS
YCKOpEHHUsI, pakeTa, 9XOJIOT, OYKH, MEPUCKOIM, (OoToammnapar, ONTHUYECKHUE CBETOBOJIBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysS 3HAHUS O CBOMCTBAaX
¢bu3nYecKux sBICHUH U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHHYECKHX YCTpPOMCTB,
W3MEPHUTENBHBIX NPHOOPOB W TEXHOJOTHYECKHX IPOIECCOB IMPH pPEHmIeHHH Yy4eOHO-
MPAKTUYECKUX 33734, ONTUYECKHE CXEMbI U MOCTPOSHHUsS] M300pa)keHUH B INIOCKOM
3epKaie ¥ coOMparomIei TMH3e;

MPUBOJUTL TpUMEpPHl (HAXOAWTH HH(OpPMALMIO O MpHUMepax) MPaKTHYECKOrO
UCTOJb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJHEBHOM JKU3HU Uil OOecredeHus
0e30MmacHOCTH Mpu O0OpalleHnd ¢ M[pudopaMM M TEXHUYECKHMMH YCTpPONCTBaMH,
COXpaHEHHUS 37I0POBbsl U COOJIIOJICHUS HOPM SKOJIOTHUECKOTO TIOBEJACHHUS B OKPYKAIOLICH
cpene;

OCYWIECTBIATh IMOMCK HHpopMauuu (Qusnueckoro coaepxkanuss B HHTrepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYsS TIOMCKOBBIM 3ampoc, HAXOAWUTh IIyTH OIpPEIeICHUs
JOCTOBEPHOCTH IOJIyU€HHOM HWHQOPMALMU HAa OCHOBE HUMEIOIIUXCA 3HAHUUH U
JOTIOJTHUTEIBHBIX UCTOUHUKOB,;

WCIOJIb30BaTh MPU BBHIMOJHEHUH YYEOHBIX 3aJaHHi HAayYHO-TIOMYJISIPHYIO JHUTEPATypy
($U3MYECKOTO CoAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pecypchl ceTu MHTepHeT, BiIaaeTh



npuéMaMM  KOHCHEKTHUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs MHGOPMALMM W3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMALIUU M3
HECKOJIbKUX  MCTOYHHMKOB  (PU3MUECKOro  cojaepKaHMs, IyOJMYHO IpPEJCTaBIATh
pe3yabpTaThl IIPOCKTHOM WJIM HMCCIIEIOBATEIbCKON JIEATEIBHOCTH, NPU 3TOM I'PAMOTHO
UCIOJIb30BAaTh M3YYCHHBbIM IOHATUIHBIN ammapaT H3y4daeMoro pasziena (U3MKH U
COIIPOBOKAATh BBICTYIUICHHE TMpE3CHTAUe C yd4€TOM OCOOCHHOCTEW ayAuTOpUHU
CBEPCTHHUKOB.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3nka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o mpupojne. SBieHus npuponbl. Ousznyeckue sSBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenUUMHBL V3Mepenue ¢GuU3MUECKUX BeNWYMH. DHU3HUECKUE NPUOOPHI.
[TorpemnocTs N3MepeHuid. MexayHapoaHas CUCTEMa €IHUHMUII.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIE HAyKH M3Y4aloT MPUpoay. EcTecTBeHHOHAYYHBIH METO]
MO3HAHUS: HAOIIOIeHNE, IOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBUIKEHHE TUIIOTE3, SKCIIEPUMEHT 10
MpOBEpKE THIOTE3, OOBbsICHEHHE HabmogaeMoro spieHus. Onucanue (QU3MUECKUX SBICHUH C
ITOMOILIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DJIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. Ousnveckue MPUOOPHI M MPOIEAypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM M HHU(POBHIM

pUOOpPOM.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbI K3MEPUTEIHLHOTO MpHOopa.
N3mepenue paccTossHUMN.
N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX TE.
W3mepenne temmepaTypbl NOpU IOMOIIM KUJKOCTHOTO TEPMOMETpa M JlaTYUKA
TEMIIEPATypBHI.
6. IIpoBeneHue wuccneqOBaHUS IO TPOBEPKE THUIOTE3bl: JaJbHOCTh MOJETA MIApPHKA,
MyIIEHHOT0 TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [leppoHavyanbHble CBeJeHHS 0 CTPOCHHH BelIeCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOILIUE IUCKPETHOE
CTPOEHME BEILIECTBA.

JlBmkeHnne uyactull BemniecTBa. CBs3b CKOPOCTH JBHKEHHUS YAcCTHI[ C TeMIepaTypoi.
bpoyHoBckoe gaBwkenue, aup¢ysus. BsaumoneiicTtBue uacTHIl BEIIECTBAa: HNPUTSIKEHUE U
OTTaJKUBaHUE.

ArperatHble  COCTOSIHHS ~ BEIIECTBA: CTPOEHHE  Tra30B, IKUAKOCTEH M TBEPHABIX
(kpucTauIMyecKux) Ten. B3auMocBsI3p Mexay CBOWCTBaMU BELIECTB B pPAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKEHHUS.

2. Hab6monenue nuddysuu.

3. HaGmronenue siBneHUH, OOBACHSIIONUXCS MPUTSHKEHHUEM WM OTTAIKMBAHMEM YaCTHI

BEILIECTBA.

Jlabopamopmuvie pabomuvl u onvimol.

1. Omnenka muameTpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).

2. OnsbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPY)KEHUIO IEHCTBHSI CHIT MOJIEKYJISIPHOTO TTPUTSKSHHUS.

Paznen 3. /IBu:keHune U B3auMo/IeiicTBHE TeJl.

Mexanunueckoe ABUKEeHHE. PaBHOMEpHOE U HepaBHOMepHOE ABMKeHHE. CkopocTh. CpenHsis
CKOpPOCTb IIPY HEPABHOMEPHOM JIBKEHUU. PacuéTr myTu 1 BpeMeHU JABMXKEHUS.

SlBnenne wuHepnuu. 3aKOH WHEpUMH. B3aumonencTBHe Tel Kak NPUYMHA HW3MEHEHHUS
CKOpOCTH JBM)KEHUs Tesl. Macca kak Mepa HMHepTHocTH Tena. IlnotHocts BemiectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiicTeus Ten. Cuna ynpyroctu u 3akoH ['yka. MIsmepenune
CWJIBI C IOMOILBIO TMHAMOMETpA. SIBJIIEHHE TATOTEHUsS U cuia TshkecTH. Crila TSKECTH Ha JPYruX
minaHetax. Bec Tema. HeBecomocTh. CroxkeHue CHII, HANpaBICHHBIX [0 OJHOM MPSMOIl.

AR



PaBHopelicTBytomas cuit. Cunna tTpenusi. TpeHue CKONMbXEHUsS U TPeHHE MOoKos. TpeHue B mpupoe

U TEXHHKE.

Hemoncmpayuu.

1. HaOnromeHue MEXaHUYECKOTO IBHKCHHS Tela.

2. VI3mepeHue CKOPOCTH MPSMOJIMHEHHOTO IBUKEHUSI.

3. Habmionenue siBIeHUS HHEPIIHU.

4. HaOmoneHne u3MEHEHHsI CKOPOCTU IIPU B3aUMOJICHCTBUH TEII.

5. CpaBHeHHE Macc 10 B3aUMOJCHCTBUIO TEIl.

6. CroxeHue cuj, HallPaBJICHHBIX MO OJHOMN MPAMOIl.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B JKUJIKOCTH, MOJEIHU
3JEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

2. OmpezneneHue CpeqHEl CKOPOCTH CKOJBXKEHHUsS Opycka WM IIapuka MO HAKIOHHOU
IIJIOCKOCTH.

3. Ompeznenenue MIOTHOCTH TBEPIOTO TENa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbkeHus (nedopmanuu) HpyKUHBI OT
MIPUIIOKEHHOMN CHITBI.

5. OnbITL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJBKEHHUS OT Beca Tela U

XapaKTepa COIMPHUKACAOINXCA HOBCpXHOCTeﬁ.

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH M Ta3o0B.

JaBnenue. CriocoObl yMEHBIICHUS U yBEIMUYEHUsS NaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBJeHUs ra3a oT o0bEma, Temneparypsl. [lepenada naBneHus TBEPABIMHU TEJIAMH, KUJIKOCTIMHA U
razamu. 3akoH [lackansa. IlHeBMaTHueckue MamMHBI. 3aBUCUMOCTH JABJICHUS KHJIKOCTH OT
rryounsl. ['uapocraTudeckuii napagokc. CooOmratontuecs: cocyabl. ['uapapinueckiue MEXaHu3MBbI.

Atmocdepa 3emnn u armochepHoe napieHue. IIpudmHBI CylecTBOBaHUS BO3TYLIHON
obonoukn 3emnn. OmbiT Toppuuennu. W3mepenue armocepHOro gaBieHHs. 3aBHCHUMOCThb
aTMOC(EepHOT0 JaBJIEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11 u3mMepenus atMoc(hepHoro
JaBIICHHSL.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITamkuBaromas (apXuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoraBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH aBJICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBieHUs KHUAKOCTHIO U Ta30M.

3. CooOmaronrecs: CoCy/Ibl.

4. T'mapaBnudeckuii mpecc.

5. IlposiBnenue neiicTBust aTMOCHEPHOTO AABJICHUS.

6. 3aBHCHMOCTH BHITAIKMBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella W TUIOTHOCTH
KUKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIICH CHIIBI BECY BHITECHEHHOMN KUIKOCTH.

8. VYcrnoBwue miaBaHus TEI: MJIABaHUE HITH TIOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOIIICHUS
MJIOTHOCTEHN Tea U KUJKOCTH.

Jlabopamopuvie pabomol u onsimol.

1. HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B KHIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JCHCTBYIOIIEH Ha Telo, NOTPYyXKEHHOE B
AKHUJKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIICH CHJIBI, ACUCTBYIOIICH HA TENO B XKUIAKOCTH,
OT MAacchl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUIIBI, JEUCTBYIOIIEH Ha
TEJIO0 B KHUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUAKOCTh YacTU Tesla U OT IUIOTHOCTH
KUIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYHPOBAHHME JIOAKW U oOImpeieNieHue eé

IPy30I0AbEMHOCTH.



Pa3zgea S. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJI0K, HAaKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JIoKy. «3o0m0Toe mpaBuio» Mexanuku. KITJ] mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckast sHeprus. Kunernueckas v noreHunanbHas sHeprus. lIpeBpamenue ogHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOTBI CHJIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUU Tejla 110

TOPU30HTAIILHON IIOBEPXHOCTH.
2. VccnenoBaHue ycaOBHI paBHOBECHS phluara.
3. Usmepenne KI1J] HaKIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KJIACC

Pa3nen 6. TenioBble siBIeHHS.

OcHOBHbIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpHH CTPOCHHs BemiecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyJd. OmbIThl, TOATBEP)KIAIONIME  OCHOBHBIC  TOJOXKCHUS
MOJIEKYJISIPHOKMHETUYECKOW TEOPUH.

Mopnenu TBEPIOTO, XKHUJAKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammndyeckue u
amop¢ubie Tena. OObsACHEHHE CBOICTB Ia30B, KUIKOCTEH M TBEPIBIX TEJI Ha OCHOBE MOJOXKEHUI
MOJICKYJISIpHO-KMHETHUUeCKOW Teopur. C(CMmauuMBaHWE W KaNWUIAPHBIE SBJICHHS. 1eIIOBOE
pacuIMpeHre U CKaTue.

Temneparypa. CBsi3pb TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBMIKEHUS YaCTHIL.
BuyTtpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEHW SHEPrUuu: TeIionepeaaya U COBEpIICHUE
paboTel. Bubl Temionepenayn: TIIOMPOBOAHOCTb, KOHBEKIIUS, U3TyUEHHE.

KonnuecTtBo TemnoThl. YaenbHas TeMIOEMKOCTh BEIIECTBA. [eMIO0OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIJIoBoro Oananca. IlmaBneHne W OTBepACBaHHE KPHUCTALTUYECKUX
BEIIECTB. YAenbHas TeruioTa ImiaBieHus. I[lapooOpa3oBaHue u KoHAeHcanusa. VcmapeHwue.
Kunenue. VYnenpnas Tteruiota mnapooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpaTypbl KHUIEHUS OT
aTMoc(epHOTro JaBICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus ToIIMBa. Y IeiIbHas TEII0Ta CTOPAHUS.

[Ipunnuner paboter TemioBbix apurarenedt KIIJ[ temmoBoro nBuratens. TeruoBbie
JIBUTATENH U 3aIUTa OKPYKaroUIeH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

HabGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHH.
Habmroienne TemmoBoro pacimupeHus Ted.

N3menenne naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEBaHUH W OXJIAXKICHHH.
[IpaBuna u3mMepeHus TeMneparypsbl.

Bunae! Terionepenayu.

OxnaxkieHue Ipy COBEPIICHHH PabOTHI.

Harpesanue npu coBepiieHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHeHUE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

1. HaOroneHne KUneHus.

12. HaGnroieHre moCTOSHCTBA TEMITEPATyPhl IPH IJIABICHUU.

13. Mozxeny TEIIOBEIX IBUTATENEH.

Jlabopamopuvie pabomol u onvimol.

RROoo~NoR~wNE



OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.
OnpIThI 10 BRIPAIIMBAHUIO KPUCTANIOB IIOBAPEHHOW COJIM WJIM caxapa.
OnbIThl 0 HAOIIOIEHUIO TEIVIOBOTO PACHIMPEHMS I[a30B, )KUJKOCTEH U TBEPBIX TEIl.
Omnpenenenue 1aBIeHNUs BO3AyXa B OJUIOHE MINPHIIA.
OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIEHUS BO3JlyXa OT ero o0béma u
HarpeBaHus WIN OXJIAXKJICHUS.
IIpoBepka rumoTe3sl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMITEPATYPHI.
7. HabOmoneHue M3MEHEHUs BHYTPEHHEH SHEpruM Tejla B pe3yJjbTaTe Teljoleperadd U
paboThI BHEITHUX CHIL.
HccnenoBanue sBIeHUs TEINIOOOMEHA NPU CMEIIMBAHUU XOJOJHON U ropsiueil BOAbI.

9. OmnpeneneHne KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM

METANINYECKUM LIMJIUHAPOM.

10. Onpexnenenue yaenbHOM TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENBLHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yenbHOM TEMIOTHI MIaBJICHUS JIbJA.

Pa3zjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuszanus Tes. JIBa poga 3JIeKTpUYECKUX 3apsoB. BzanMonelicTBrue 3apsyKEHHBIX TEIl.
3akon KynoHa (3aBHCHMMOCTb CHJIBI B3aMMOJEUCTBUS 3apsyKEHHBIX TeJl OT BEJIMYMHBI 3apsiioB U
pacCTOSIHUSA MEXIY TeJlaMH).

Onextpuueckoe mnone. HanpsoxkéHHocTh anekTpuueckoro mnoisd. llpuHnun cynepnozunuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsa0oB. DJIeMEHTapHbIN 31ekTpuueckuil 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsiza.

DONEeKTpUYECKUH TOK. VYCIOBUS CYIIECTBOBAaHHUS AJIEKTPUYECKOrOo ToKa. McTouHuKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSA 3IEKTPUYECKOro TOKa (TEMIoBOE, XHMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas wnenb. Cuna TOKa. OJlleKTpudeckoe HanpspkeHue.  ComnpoTHBIIEHHE
MIPOBOAHMKA. YJENbHOE CONpOTHUBIIEHHWE BemecTBa. 3akoH Oma Uil ydacTKa IIenH.
ITocnenoBarenpHOE M NapalIENbHOE COEAUHEHUE IIPOBOIHUKOB.

Pabota u MOLIHOCTH 3NIEKTpUYECKOro Toka. 3akoH J[xoyns—JleHna. Dnekrpuueckue Henu u
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KopoTkoe 3aMbikaHMe.

[locTostHHBIE MarHWTHL. B3aumonelcTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOe TOJIE.
MaruuTtHoe nosie 3eMild ¥ €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe nose
ANEKTpUYECKOro Toka. [IpuMeHeHne 31eKTPOMAarHuTOB B TEXHUKE. J[eficTBME MarHUTHOTO MOJIS Ha
IIPOBOJHMK C TOKOM. DJIEKTPOABUIATENb IIOCTOSIHHOTO TOKA. Mcnonap3oBanue aneKkTpoaBurareneii B
TEXHUYECKHUX YCTPOMUCTBAX U Ha TPAHCIOPTE.

Oneitel  @Papanes.  SBneHune  3neKTpoMarHUTHOM — MHAyKnuu. llpaBuno  JleHna.
Onektporenepatop. CrnocoObl MONy4YeHHUs] DSIEKTPUUECKONM HHEPruu. OIJEKTPOCTAHLIMK Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia aJIEeKTPUYECKUX 3apsA0B U B3aUMOJICICTBHE 3apsyKEHHBIX Tell.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.
OneKTpocTaTu4ecKas NHIAYKIUS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
IIpOBOAHMKY M TUAIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
M cTOYHNKH TOCTOSTHHOTO TOKA.

JIefcTBHSI 2JEKTPUUECKOTO TOKA.

10 DNEeKTPUUYECKUI TOK B JKUJIKOCTH.

11. T"a30BBblii pa3ps.
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12. VIzamepenune cuiIbl TOKa aMIIEPMETPOM.
13. N3mepenue 371eKTPUIECKOT0 HAPSHKEHHS BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTHBIICHHH.
15. B3aumoeiicTBHE NOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHue HEBO3MOKHOCTH pa3fiesieHus IOJI0COB MarHuTa.
17. MopnenupoBaHue MarHUTHBIX TOJIEH OCTOSIHHBIX MAarHUTOB.
18. OnmwiT Dpcrena.
19. MarauTtHoe 1noJje ToKa. JIeKTPOMarHurT.
20. JleficTBME MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
21. DnexTpoABUTraTesb MOCTOSIHHOTO TOKA.
22. ViccnenoBaHue SIBJICHHSI 3JIEKTPOMAarHUTHON HHTyKIUH.
23. OnbiTer Dapaest.
24. 3aBUCUMOCTb HaIIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHUS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuuvie pabomot u onvimol.
OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUS JIEKTPUIECKOTO MOJIS HA IPOBOJIHUKH U JUDIIEKTPUKH.
COopka u mpoBepKka paboThl 3JEKTPUUECKOH 1ETH TOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHHe CUIIbI TOKA.
W3mepenue u perynupoBaHue HAPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO Yepe3 PE3UCTOpP, OT COMPOTHUBICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.
7. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOIHUKA
OT €ro JJIMHBI, IJIOLIa/I1 OTIEPEYHOI0 CEUEHUs U MaTepHuaa.
8. IlpoBepka mpaBuia CIOKEHUS HAMPSDKEHUM NPU MOCIIEA0BATEIbHOM COEAMHEHUH IBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia JUIst CUIIbI TOKA MPH NMapajuIeIbHOM COeTMHEHUN PE3UCTOPOB.
10. OnpeneneHue pabOTHI AITEKTPUUECKOTO TOKA, WAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHrie MOUTHOCTH JIEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOYKy, OT HAINpsDKEHUS Ha
HEW.
13. Onpenenenne KII1J1 narpeBarens.
14. VccnenoBaHre MarHUTHOTO B3aUMO/ICHCTBHUS TIOCTOSIHHBIX MarHUTOB.
15. UsyueHne MarHuTHOrO TOJS MOCTOSHHBIX MAarHUTOB IPH HUX OOBEIUHEHUH U
pa3JeNeHNN.
16. NccnenoBanue ASWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYUIKH C TOKOM U
Mar"uTa OT CHJIbl TOKA U HaIlPaBJIEHUS TOKA B KaTYIIKE.
18. N3yuenue neiicTBUs MAarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.
19. KoHcTpynpoBaHue 1 H3ydeHne padoThI JIEKTPOABUTATEIIS.
20. Usmepenne KI1/[ anexkTpoaBUraTeIbHON YCTaHOBKH.
21. OnBITBI TIO WCCTIEOBAHHIO SIBIICHUS DJIEKTPOMATHUTHOW WHIYKIWW: WCCIIETOBaHHE
M3MEHEHHMI 3HAUEeHUS M HAIPaBJICHUs MHIyKIIMOHHOTO TOKA.
9 KJIACC

ocouakrwnE

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanudeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema otTcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JBWXKEHHsS. PaBHOMepHOe mpsiMOJUHEHHOe naBuxkeHue. HepaBHoMepHoe
npsiMoyinHeitHoe JBukeHue. CpefHsis W MIHOBEHHash CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHOyckOpeHHOE mpsiMonuHEitHOe nBkeHue. CBoOomHoe maneHue. ObIThI
lNanunes.



PaBHOMepHOE nBWXKEHHME MO OKpyxkHOCTH. [lepuon m wactora oOpamenus. JIuHeiHas u
yIii0Basi CKopocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

[TepBriii 3axkoH HeroTona. Btopoit 3akon Herotona. Tperuii 3akoH Hprorona. Ilpuniun
CYNEPIIO3UIINH CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuila TPEHUs CKOJIbKEHHMS, CUJIa TPEHHS TTOKOS,
JPYTUE BUJIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHE CBOOOJHOTO MaJeHHUS.
JBrxenue manet Bokpyr Comnna. [lepBas kocMuueckast ckopocts. HeBecOMOCTh U Iieperpy3Ku.

PaBHOBecue marepualibHON TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynec Tena. M3MeHenne umnyibca. VMmynbc cuibl. 3aKOH COXpPAaHEHHsS HMMITYJIbCA.
PeaktnBHOE NBHKEHUE.

Mexanuueckass pabora U MoOmHOCTh. PabGora cunm Tskectd, ynpyroctd, TpeHus. CBsizb
sHeprur u padotel. [loTeHIManbHAas 3HEprus Teja, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[loTenuumanpHas sHeprust cxarou npyxuHbl. Kunermueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEpTruH. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaGmromeHrne MEXaHUYECKOTO JIBIKEHUS Tella OTHOCHTEILHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHHME MyTell M TpPaeKTOpUil JBMXKEHHUS OJHOTO M TOrO K€ Tela OTHOCHUTEIHHO

PAa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOPOCTH U YyCKOPEHUS MPSIMOJIMHEHHOTO ABHKEHUS.

4. HccnepoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBHXKCHHUS.

5. HalGnrogenue qBuKeHHs Teja MO OKPYKHOCTH.

6. HalOmroneHne MeXaHWYECKHX SIBJICHHM, MPOUCXOIAIIMX B CHUCTeMe OoTcuéra «Temexkar

pH €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENbHO KabuHeTa (GU3HKH.
7. 3aBUCHUMOCTH YCKOPEHHsI TeJla OT MacChl TeJa U ICUCTBYIOIICH Ha HETO CHIIBI.
8. HabGmrogenue paBeHCTBa CUIT TIPU B3aUMOJICHCTBUU TEl.
9. V3MmeHeHHe Beca Teya MPH YCKOPSHHOM JIBFKCHUH.
10. Ilepenaya ummynbca MpU B3aUMOICHCTBUU Tell.
11. IIpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.
12. CoxpaHeHune UMIyJbca MpU HEYIIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIPYTOM B3aWMOJICHCTBHU.
14. HaGnroeHne peakTUBHOTO JBUKEHHUSI.
15. CoxpaHeHne MEXaHUYeCKOW SHEPruu Npu CBOOOAHOM Ma/IeHUN.
16. CoxpaHeHre MEXaHUYECKOW SHEPTUU NpU ABMKCHUH Tella O]l ACUCTBUEM MPYKUHBIL.
Jlabopamopuvie pabomol u onsimol.
1. KoHcTpyupoBaHHMe TpakTa JUisl pasroOHa W AalbHEHIIEr0 PaBHOMEPHOTO JIBHXKEHUS
MIapUKa WA TEIICKKH.

2. OmpepneneHue cpenHeld CKOPOCTH CKOJIbKEHUS Opycka WIM JABMXKCHUS IIapuKa [0
HAaKJIOHHOM TIOCKOCTH.

3. OmpeneneHue yCKOpEeHUs Tella TPU PaBHOYCKOPEHHOM JIBIDKEHHH 110 HAKIOHHOU
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM JBHKEHHH 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TlpoBepka TUIOTE3BI: €CIU MPH PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HadaJbHOW CKOPOCTH
IyTH OTHOCATCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE MPOMEXYTKH BPEMEHU

OJIMHAKOBBI.

6. HccrenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHS OT CHJIBI HOPMAIBHOTO
TTaBJICHHUS.

7. Omnpenenenue kodpuimeHTa TPEHUS CKOITBKCHHS.

8. Omnpenenenue KECTKOCTU NPY>KUHBL.

9. Omnpenenenne pa®OTBl CHIBI TPEHUS IPU  PABHOMEPHOM JBIJKEHHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.



10. Onpenenenue pabOThI CHUJIBI YIPYTOCTH TPU TOABEME Tpy3a C HCIOIb30BAHHEM
HETOBMKHOTO U TIOABHXKHOTO OJIOKOB.

11. U3yueHue 3aKkoHa COXpaHEHHS SHEPTUU.

Pasnen 9. Mexannueckue Kos1ie0aHusI M BOJHBI.

KonebarenbHoe aBmxkeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJIEOAHWIi: IMEpPUOJl, 4YacToTa,
aMIMTyna. MareMarHdeckuil W NPYKMHHBIA ~ MasaTHUKWA. [IpeBpamieHue osHeprum IpH
KoJ1e0aTeIbHOM JABM)KEHHUU.

3aryxatomme koneOaHus. BbuiHykIeHHbIe KoneOanus. Pe3onanc. MexaHndeckue BOJIHBI.
CBoiicTBa MeXxaHH4YECKUX BOJIH. [IpostonbHBIE U MONepeyHble BOIHBIL. JJIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHU4eCKre BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHa. OTpaskeHue 3Byka. lHbpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.

Habmoienue xosneb6anuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbl YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienne BeIHY X /IEHHBIX KOJIeOaHUI 1 pe30HaHCca.

PacrnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

./Ia60pam0pubte paodomwt u onvimol.

1. OmnpeneneHue yacTOThI U NEpHOA KOJEOAHUNH MAaTEMAaTUUECKOTO MasiTHUKA.

2. OmpezaeneHue 4acTOTHI U MEPHOJa KOJICOaHU MTPYKUHHOTO MasTHUKA.

3. HccrnenoBanme 3aBHCHMOCTH TI€pHOJa KOJEOAaHMH MOJBEIIEHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4. UWccnenoBaHue 3aBUCHMOCTH TepHoAa KoseOaHUI MPYKUHHOTO MasTHUKA OT MAacchl

rpys3a.
5. IlpoBepka HE3aBUCUMOCTH INepHoJa KojaeOaHuM rpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl

rpysa.

6. ONBITHI, TEMOHCTPUPYIOIIAE 3aBHCUMOCTh MEpHO/ia KOJeOaHWi MPYKUHHOTO MasiTHHKA

OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. VI3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IEHUsI.

Pasnen 10. D1eKTpOMArHUTHOE 10JI€ M JICKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[IIkana 3€KTpOMarHUTHBIX BOJIH. VICII0JIb30BaHNE IIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. H3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOILBI0O MOOMIIBHOTO TeseoHa.

Paznen 11. CBeToBbIe sIBJICHUS.

JIlyueBass mogenb cBera. Mcrounuku cBera. llpsiMonnHENWHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connua u JIyHel. Otpaxkenune cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHus: cBera. [losiHOE BHyTpeHHee OTpa)KE€HHE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOAX.

JIunza. Xon nydeit B muH3e. OnTrudeckas cuctema (oTtoanmnapaTa, MUKPOCKOIA M TEJIECKOIa.
I'ma3 xak onrtrnueckas cucrema. blM3opyKocTh U JaTbHO30PKOCTb.

Paznoxenue Gemoro cera B crekTp. OnbiTel HptoToHa. CliojkeHUE CIEKTpalbHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.

1. TlpsimonuHEWHOE pacHpoCTpaHEHUE CBETA.

2. OtpaxeHue cBera.

3. Tlomyuenue n300pa>keHul B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajlax.

4. IlpenomieHue cBera.

ogakrwdE



OnTHYeCKUN CBETOBO/I.

Xon nyueit B cobuparoieit TuH3e.

XoJ 1ydeil B pacCerBaroIeu JIMH3E.

[Tonmyuyenne n300paXKeHUIA C ITOMOIIBIO JTMH3.

[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10 Monens rnasa.

11. PasznosxkeHue 6€10ro cBeTa B CIIEKTP.

12. TTonyyenue 6e10ro CBeTa NpH CIOKEHUH CBETa Pa3HbIX LBETOB.

Jlabopamopnusie pabomot u onvimul.

1. HccnenoBanue 3aBUCUMOCTH yTIjla OTPAKEHUSI CBETOBOIO JIy4a OT yIJIa aJCHHUS.

2. VI3yueHue XapakTEpUCTUK U300paKEHUS MPEIMETa B IIJIOCKOM 3epKajle.

3. MHccrnenoBanue 3aBHCHMOCTH yTJia MPEIOMIJICEHHS CBETOBOTO JIy4a OT yrja MaJeHUs Ha
IPaHULE «BO3LyX—CTEKIIO».

[Tonyuenue n300pakeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue (HOKyCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnbIThI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnpIThl 1O BOCHIPUATHIO IIBETa NPEIMETOB MPU HX HAONIOJACHUU Yepe3 IBETOBBIC
GUIBTPEIL.

Pa3zgen 12. KBanroBbie siBJeHUS.

OmnpiTel Pesepdopna u mnanerapnas mMojens aroma. Mogens atoma bopa. Mcnyckanue u
norjouieHne ceera atoMoM. KBauTel. JInHeiuaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oera- W ramma-usnydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyxnonnas wmogens atoMmHoro siapa. M3ortombl. PammoakTtuBHBle mnpeBpamieHus. Illepuon
MoJIypacrnaja aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsI0BOTO M MAacCOBOTO YHCEI. DHEPrUsl CBA3H
aToMHBIX sifiep. CBsi3p Macchl U SHepruu. Peaknuu cunresa u aeneHus saep. VICTOUHUKY SHEPTruu
Connua u 3B€37.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4YEHUIN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonenue TpekoB B kamepe Buibcona.

Pabora cuérurka HMOHU3UPYIOIMIMNX U3TYUSHHH.

Perucrpanus nzinyyeHus NpupoOaHBIX MUHEPAJIOB U IIPOAYKTOB.

ﬂaéopamopuwe pabomout u onvimel.

1. HaOmroseHue CIJIONIHBIX M TMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

2. UccrenmoBanme TpPEKOB: HW3MEPEHHWE HHEPIMH YACTUIBI IO TOPMO3HOMY IIyTH (IO

¢dororpadusam).

3. H3mepeHune paaroakTHBHOTO (OHA.

IToBTOpPHTEIBLHO-0000111A101IIHIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAOIINI MOTYJIb MPEAHA3HAYEH JJI CHCTEMAaTHU3aIllud U 0000IeHus
MIPEIMETHOTO COZEP KaHUS U OMbITa JAEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YUYEHHUU BCEro Kypca
¢bu3MKM, a TakXkKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (HU3UKE IS
o0yyaromuxcs, BEIOPaBIINX 3TOT yUeOHBIH MpeaMerT.

[Ipu n3ydeHun JAaHHOTO MOAYJS Pealu3yIOTCs U CUCTEMATU3UPYIOTCS BUIBI JESATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEYMBAETCS JOCTHIKEHUE MPEJAMETHBIX M METAIPEAMETHBIX TIAHUPYEMbIX
pe3ynbTatoB 00y4eHus, (GOpPMUPYETCS €CTECTBEHHOHAy4yHasi IPpaMOTHOCTb: OCBOEHHE HAYyYHBIX
METOZOB HCCIEIOBaHMUSA SIBJICHUW TPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHHSIMU OOBICHATH
(bu3nueckre sBIEHUS, IPUMEHSS MOJIyYeHHbIE 3HAHUsI, pelIaTh 3a/1a4l, B TOM YHCIIe Ka4eCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[IpuHIMIUATBEHO NEATENbHOCTHBIA XapaKTep JaHHOTO pasjena peaiu3yercs 3a CuéT Toro,
4TO 00y4Yarolecs BhIMOIHAIOT 33aHNs, B KOTOPBIX UM IPeIaraeTcsi:
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Ha OCHOBE TOJYYEHHBIX 3HAHUU PACIIO3HABATh U HAYUYHO OOBACHATH (PM3UYECKHUE SIBICHUS B
OKpYKarolle IPUPOJIE€ U MOBCEAHEBHON KU3HH;
WCIIOJIb30BaTh HAYYHBIE METOJbI HCCIEIOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHUCIE IS
MPOBEPKU TUIIOTE3 U MOJYUEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHAT, Hay4HbIE OCHOBBI HauOoJiee BaKHBIX JOCTM)KEHHUH COBPEMEHHBIX TEXHOJOTHH,
Hanpumep, MPaKTUYECKOr0 MCHOJIb30BAHUS PA3JUYHBIX MCTOYHHUKOB HEPTHMM HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.



TEMATHYECKOE IINTAHUPOBAHHE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NMpoOrpamMmbl Bceero 0;1 TPOILHBIE pﬁaKanecmne o0pa3oBaTejbHbIE
padoTsl padoThI pecypch
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 dusmka - HayKa 0 IPUPOJIE 2 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 DH3MUCCKUE BEUHHEL 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka [IOK
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 hitps://m.eds0o.ru/7f416194
Wroro mo paszneny 6
Pazneun 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUH BellleCcTBA
2.1 CTpoeHue BelllecTBa 1 Bubmorexa OK
' p t https://m.edso0o.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2 Bubmuorexa OK
' p B https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
but6mmorekxa [IOK
3.1 Mexarueckoe AsmkeHne 3 https://m.edso00.ru/7f416194
bubnunorexa LIOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edso00.ru/7f416194
3.3 Cumna. Bunsr cun 14 1 2 bubmorexa LJOK

Hroro no pazneny 21

https://m.edsoo.ru/7f416194
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Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH M Ta30B

41 Masnenue. Ilepenaya naBieHus TBEPABIMU 3 Bu6muoteka [JOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
42 Jlapitetine KuAKoCTH > https://m.edso0.ru/7f416194
bub6nmoreka [IOK
4.3 ATmocepHoe faieHie 6 https://m.edso0.ru/7f416194
4.4 JlefcTBHE KUIKOCTH U I'a3a Ha IOTPYKEHHOE 7 3 Bu6muotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Utoro no pazneny 21
Paznea 5. PaGora n MoHOCTBh. JHEprus
bubnunoreka LIOK
>1 Pa6ora u monsocts, 3 . https://m.eds00.ru/7f416194
bubnuoreka [IOK
52 Hpocthie MeXaHH3MBI > . https://m.edso0.ru/7f416194
bubnunoreka LIOK
53 Mexarieckas sHeprus 4 . https://m.edsoo0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3ieioB U TeM (nmudposbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06PA30BATEBHBIE
padoThI padoTsbI pecypesI
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CrpoeHnue u CBOIMCTBA BEIIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenosbie nporecc! 21 1 S https:// m.edsi.ru/7f4l8lce
Wroro mo pazneny 28
Pazneun 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 20 1 7 ﬁgg;l;l/(r)r:eeijasggﬁﬂ f4181ce
bu6nmoreka [JOK
23 MarHHTHEIC AB1CHIA 6 ! 2 https://m.edsoo.ru/7f4181ce
bubnuoteka [JOK
24 MEKTPOMATHHTHAS HEHIYKIHA 4 https://m.edsi.ru/7f418lce
Wroro mo pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 15
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9 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHuUe pa3ieioB H TeM (nmudposbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06PA30BATEBHBIE
padoThI padoThbI pecypesI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHnuecKkoe OBMKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCaHUSs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmonenctane Tel 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHPI COXpAHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexanuveckne KoJie0aHUs U BOJHbBI
bu6mmoreka [IOK
2.1 MexaHn4ecKHe KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHu4ecKkre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DjieKTpOMArHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 5 2 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe SIBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
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Hroro no pazaeny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue u norioiieHue cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpoenue aTomHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3zneu 6. [loBTOpUTEIHLHO-00001IAKO NI MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HOK
' Kypca Gu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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CIHOCOBbBI ONEHKH JOCTUKEHUA YYHAIIUMUCS IIVTAHUPYEMBIX PE3YJIBTATOB

MunucrepcTBoM npocenieHus Poccuiickoit @enepanyu noAroToBiIeHbl METOANYECKHE peKoMeHaanuu nmucbmMo ot 13.01.2023 No 03-
49 10 cucTeme OIEHKU JOCTHKCHUS 00YJIArOIIUMUCS TIAHUPYEMBIX PE3YJIbTaATOB OCBOCHHS MPOTPaMM HaYaJILHOTO OOIIET0, OCHOBHOTO OOIIETO
U CpeIHero odmiero oopasoBaHus.

B cootBeTcTBUHU co cTaThelt 28 DeaepanpHoro 3akoHa ot 29 nexadps 2012 r. N 273-D3 "O6 obpazoBanuu B Poccuiickoit deneparnuu' (nanee -
denepalibHBIN 3aKOH) OCYIIECTBICHHE TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTallii 00yJatomuxcsi OTHOCUTCS K
KOMITETCHIIMH 00pa30BaTeIbHON OpraHU3allii.

OO0pa3oBarenbHble OpraHU3allui yCTaHABIMBAIOT (POPMBI, IEPHOAUMYHOCTD U MOPSAAOK UX IPOBEIEHU; BEIyT HHANBUIYAIbHBIA yUeT pe3ysIbTaToB
OCBOCHHUS 00yUarOIIUMUCS 00pa30BaTEIbHBIX IPOTPaMM, a TAKXKE XPaHAT B apXuBax HHPOPMALIUIO 00 3TUX pe3yiIbTaTax Ha OyMa)XHbBIX U (WIJIH)
JJIEKTPOHHBIX HOCHUTEIIAX.

Baenpenne 0OHOBIIEHHBIX (heiepalibHBIX TOCYIapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHAAPTOB HAYAJILHOTO OOIIET0, OCHOBHOTO OOIIETO U CPEAHETO
obmiero oopaszoBanus (nanee - @I'OC obuiero odpazoBanus), heaepaibHbIX OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrPAMM aKTyaIU3UPOBAIIO
HE0OXOIUMOCTh BBEJICHUS €IMHBIX MOJIXO0JIOB K CUCTEME OIICHUBAHMSI IOCTIKEHUST 00yUYaIONUMUCS IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS
MIPOrpaMM COOTBETCTBYIOIIETO YPOBHs 00pa3oBaHUsI.

YcranosnenHast @I'OC o01iero o0pa3oBaHus CUCTEMA OLIEHKH JOCTHKEHHS 00yUaroIIUMUCS JIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS
o011e00pa3oBaTeIbHBIX MPOrpaMM Ha BCEX YPOBHSIX 00pa30oBaHUs UMEET €AMHYIO CTPYKTYPY M CTPOUTCS Ha OOIIMX JIJIsl BCEX YPOBHEH
MIPUHIUIIAX U ITOJOKEHHUSX.

1.1. OpI/IeHTaHI/IS{ OLICHKHN Ha YIIPaBJICHUEC KAaYC€CTBOM O6p8.30BaHI/I5{.

[IpyHIMNHATBEHO Ba’KHBIM ITOJIO)KEHUEM OpTaHU3aI[Mi CUCTEMBI OIICHKH SIBJISIETCS BHIXOJ] 32 paMKH KOHTpPOJIs 3HaHUH. Ee BakuHeleil pyHkiuen
CTaHOBHTCS OpHEHTAIMs 00pa30BaTENIBbHOTO MPOoLecca Ha JOCTH)KEHUE IJIAHUPYEMBIX pe3yJIbTaToB, oOecreueHre Ha 3Toi 0CHOBE 3((eKTUBHON
00paTHOM CBSI3U, IO3BOJIIOLIEH OCYILECTBIIATh YIIPABICHHE 00Pa30BaTENbHBIM IPOLIECCOM. DTO, B CBOIO OYEPE/Ib, IIPEATIOIAraeT BOBICYEHHOCTh
B OLIEHOYHYIO JIEITEIbHOCTh HE TOJIBKO IE€JaroroB, HO U CAaMUX O0YYaIOIIUXCS.

EauHpIM MeXaHU3MOM YTIpaBJICHHS KQUeCTBOM 00pa30BaTEIbHBIX PE3YIHTATOB SBISIETCS OPUEHTAIUS Ha IJIaHUPYEMbIe Pe3yIbTaThl U
KOMILJIEKCHBIN ITOAXO0/ K X OIICHKE.

1.2. BHyTpeHHee U BHENIHEE OLICHUBAHUE.



Ha Bcex ypoBHSX HIKOJIBHOIO 00pa30BaHMs CUCTEMA OLICHUBAHUS BKJIKOYAET pa3IMyHble (JOPMBI OLIEHKH, KOTOPBIE MOXKHO YCJIOBHO pa3JelIuTh Ha
7Be OOJIbINE TPYIIIBI - BHYTPEHHEE (BHYTPHUIIKOIBHOE) OLIEHUBAHKUE U BHEIIHEE olleHuBaHue. OHM HalpaBJIeHbl Ha BBISIBICHNE OCOOCHHOCTEN
JOCTHKEHHS 00y4aroLIMMHUCS 00pa30BaTeIbHbIX PE3YIIbTATOB.

BuyTpenHee (BHYTPHILKOJIbHOE) OLIEHWBAaHUE TIPeHA3HAYAETCA U1 OpraHu3aluy npoiecca o0y4eHus B KJIacce 1Mo y4eOHbIM MpeMeTaM U
peryaupyercs JOKaJIbHbBIMU aKTaMU 00pa30BaTeIbHOW OpraHu3anuu (MOJ0KEHUEM) U JOJIKHO BKIIIOUYATh:

TEKYIIYIO OILIEHKY, TPEICTaBISAIONIYI0 COO0H MpoLeaypy OLIEHKH HHIUBUAYATbHOTO MIPOJBUKEHHS 00YYarOIIUXCS B OCBOEHUH MPOTrpaMMBbl
y4eOHOT0 MpeIMEeTa U OTNPEENIAEMYI0 YUUTEIEM B COOTBETCTBHH C IIETSIMH U3YUYECHHUSI TEMAaTHUECKOTO pa3iena, ydeOHOro MOIysl, y4eOHOTrO
nepuoja U mp.;

IIPOMEKYTOUHYIO aTTECTALUIO, IPEJICTABIIAIOLIYI0 COOOH MpOoLEeypY aTTeCTalluu 00yYaromuXxcs o NpeaMery (IpeaMeram), KOTopas MOXKeT
IIPOBOAMTHCS 110 UTOraM y4e€OHOTr0 rojla WJIK HHOTO y4eOHOTrOo MepHo/Ia;

CTapTOBBIC (IMATHOCTUYECKHE) paOOTHI, HANIPABJICHHBIE HA OLEHKY OOIIel TOTOBHOCTH O0YYarOIUXCsl K O0YYSHHIO HA TAaHHOM YPOBHE
00pa3oBaHMsl, TOTOBHOCTH 00YYarOIUXCs K IPOXOXKICHHUIO FOCYIapCTBEHHOM UTOTOBOM aTTECTAllUU U JPYTUX MPOLEyp OLEHKH KauecTBa
o0Opa3oBaHus;

KOMILICKCHBIE (IMarHOCTUYECKKE) paOOThI, HAIPABJICHHbIC HA OLICHKY JOCTIIKCHUS 00YYaOIIUMUCS IPSIMETHBIX U METAIIPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB.

Bce snemMeHTBI CHCTEMEL BHYTPHUIIKOJIbHOT'O OLICHUBAHUA 110 y‘~I€6HI)IM npeamMeTam o0ecrneynBaroT BHYTpI/IIHKOJ'II)HHﬁ MOHUTOPHHT
O6p330BaTeJ'II>HBIX ,Z[OCTI/I)KGHPlﬁ, BKJ'IIO“I&IOIJ_II/II\/’I OLICHKY YPOBHA I[OCTpI/I)KeHI/Iﬁ JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCIMETHBIX PC3YJIbTATOB.

K nmpornenypam BHEUIHENH OLIEHKH OTHOCSATCS:
rocy/1apCTBEHHasi UTOTOBas aTTecTalus (TOJIbKO JUIsl yPOBHEW OCHOBHOTO OOIIETO U CPEHETO OOIIETOo
oOpazoBaHus);

BCEPOCCUICKHE TPOBEPOUHBIE PA0OTHI KaK KOMITJIEKCHBIN MTPOEKT B 00JIaCTH OI[EHKU KayecTBa 00pa30BaHusl, HAPaBICHHBIN Ha pa3BUTHE
enuHOro oOpas3oBaTesbHOTO IpocTpaHcTBa B Poccuiickoit deneparum;

MOHHUTOPHUHTOBBIC UCCIICAOBAHUA (benepanLHoro, PEruOHaJIbHOTO U MYHUIIUITIAJIBHOT'O ypOBHCfI.

OpueHTalus BHyTPEHHET0 U BHEIIHEro olleHnBaHus Ha TpeboBanust ®I'OC obuiero o6pazoBaHus, a Tak)Ke YUeT Ha3HAUEHUS KaXA0H U3
MPOIIEeTyp CIIOCOOCTBYET MPEOI0JIEHUIO pa3pbiBa MEXKAY HUMHU, OObEANHUET UX,

MNpEACTAaBHUB KaK 3JICMCHTLIL €IMHOM CHCTEMEI OLICHKU O6p3.30BaTeJ'ILHLIX PE3YyJIbTAaTOB 06yqa101u1/1xc;1.



1.3. KpurepuanbHoe OlleHUBaHUE.

B ycnoBusax MHIMBHyanM3alMy Ipolecca 00y4eHus: Ha BCeX YPOBHSIX 00Iero o0pa3oBaHMs IIPEACTABISAETCA LeJIecO00pa3HbIM BHEIPEHUE
KPUTEPHATILHOTO OLIEHUBAHUSA, KOTOPOE MPUMEHSETCS IPU peann3anuu GopM BHYTPEHHETO OLICHUBAHMS.

KpI/ITepI/IaHBHOC OIICHUBAHMUE - 3TO MPOLECC CPAaBHCHUA O6pa3OBaTeJ'IBHHX ,I[OCTI/I}KCHI/Iﬁ o6yqafonmxc;1 C 3apaHEeC OoNnpeCaACIICHHBIMA U U3BECTHBIMU
BCCM YUaCTHHKaM O6pa30BaTeJIBHOFO nmponecca KpuTepuiamMu <1>, COOTBCTCTBYHOIIUMHU LICIIAAM U COACPKAHUTIO O6paSOBaHI/I$I, OTpaXKarouMu
NPECAMETHBIC U METAIIPEAMETHEIC YMCHU A 06y‘laI-OH_[I/IXC$I. Taxum 06pa30M, B XO€ KPUTCPHUAIBHOI'O OLUCHUBaHWA OCYIICCTBIACTCA aHAIN3

mponecca JOCTUKCHUS IINIAHUPYEMBIX PE3YJIbTATOB YUUTEIIEM, O6y‘{aIOH_[I/IMI/ICH, APYIruMU YHYaCHUKaAMH 06p330BaTeJ'IBHOFO Imponecca.
OHCHI/IBaHI/Ie Ha OCHOBC KPUTCPUCB MTO3BOJIACT CACIATH I[&HHBIﬁ IponecC MOHATHBIM JJI BCECX YUaCTHHUKOB O6p&30BaTeHBHHX 0THOL[IGHI/II>1,
MOBBIIIIAsA €T0 00HLEKTUBHOCTb.

<1> KpuTtepuii - npu3HaK, Ha OCHOBaHHH KOTOPOI'O MPOU3BOJUTCS OLIEHKA, OIpEeAeICHUE WIN KIacCU(PUKALMS UCCIEAyeMOoro 00beKTa; CBOMCTBO
M3y4aeMoro 00bEKTa, KOTOPOE MO3BOJISIET CYIUTh O €0 COCTOSIHUU M YPOBHE (DYHKIIHOHHUPOBAHUS M PA3BUTHSL.

Yuurenio KpUTCpUU JatOT ACHBIC OPUCHTUPLI JJIA OpraHu3aluu y‘Ie6HOFO Iponecca 1o yuCHoMy MpeamMeTy, OOCHKHU YCBOCHUSA yqe6Hor0
Marepuaia O6y‘~IaIOHII/IMI/IC$I, KOPPECKIUH MCTOANYCCKUX MMPOUCAYP AJIA JOCTUKCHHA BBICOKOI'O Ka4€CTBa O6y‘~I€HI/I$L

Jlist 00y9aromuxcst UCTIOIb30BaHUE KPUTEPUEB OLICHUBAHUS 00ECIIEYNBACT MOHMMAHUE YIEOHBIX [eNIeH, CITOCOO0B YIIyqIlIeHHs y4eOHO-
[IO3HABATEIILHOU JIEATEIBHOCTH.

Poputenu mony4yaroT 00bEKTHBHBIC JOKA3aTENIbCTBA YPOBHS 00YUYEHHOCTH CBOETO peOEHKa, BOSMOKHOCTH OTCJIEKUBATH PE3yIbTaThl B 00yUYeHUHN
pebeHka u obecreunBaTh €My HEOOXOIUMYIO MTOAIEPKKY. Mcronb30BaHNEe KPUTEPHATBHOTO MOIX0/1a K OMTUCAHUIO IOCTHKEHUS TUTAHUPYEMBIX
PE3YNBTATOB JAJISl OLIEHKH MPEIMETHBIX U METANPEAMETHBIX PE3yJIbTAaTOB MPH BBHITOJHEHUU THIIOBBIX KOHTPOJIBHBIX OIEHOYHBIX 3a1aHUN
MTO3BOJIUT MOBBICUTH OOBEKTUBHOCTD TPAAUIIMOHHON MATUOATUIBHONW CHUCTEMBI OLIEHKH U 00€CTI€YUTh WHIUBUIYAIbHOE Pa3BUTHE O0yYArOIINXCA.

2. OCOOEHHOCTH CHCTEMBI OLIEHKHU JOCTHKEHUS IUNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOTpaMMBl.
2.1. OCOOEHHOCTH OLIEHKHU JIMYHOCTHBIX PE3YJIbTATOB.

HCJ'ILIO OLIEHKH JIMYHOCTHBIX JOCTHKEHUI 06yqa101u1/1xc;1 ABJISICTCS HC OIIPCACIICHUC HCpCOHI/I(I)I/II_[I/IpOBaHHOFO YPOBHA pa3BUTHUA KAYCCTB
JIMYHOCTHU 06y11a10111er0cs1, a IMOJIy4YCHHUE O6HIGFO MMpEACTABJICHUA O BOCITUTATCIBHOM JACATCIIBHOCTH O6pa30BaTeJ'IBHOI\/II opraHu3alvii U €€ BIUAHUU
Ha KOJICKTUB 06yqa101u14xc51: 4TO YAAJIIOCh JOCTUYb, UBMCHUTDH, CKOPPEKTUPOBATD, d YTO SABJIACTCA IMPEAMCTOM cHeuanbHOM

paboTHI B Oy IyIIEM.

Takoe moHMMaHKe KOCBEHHO moATBepkaaercs nonoxxkennem @I'OC obmiero ooGpazoBaHusi 0 TOM, YTO CHCTEMa OIEHKH JI0JDKHA "'00ecTeunTh
KOMIUIEKCHBIN TIOJIXO]T K OLIEHKE PE3YJIHTaTOB OCBOCHHS MPOTpaMMbl OOIIETro 00pa30BaHusl, O3BOJSIONINI OCYIIECTBUTh OLIEHKY IPEIMETHBIX U
METanpeAMETHBIX Pe3yIbTaTOB" .



Taxum o6pazom, PI'OC obmiero oOpazoBaHus HE ONPEACIIIET HEOOXOIUMOCTh 0053aTEIHHOTO KOHTPOJISI M OIIEHKH JIMYHOCTHBIX JOCTHIKEHUN
oOyyarorerocs. JlocTiKeHIe TMYHOCTHBIX Pe3yIbTaTOB HE BBIHOCUTCS] HA UTOTOBYIO OIICHKY O0YYaroIuXcsl.

BwmecTe ¢ Tem Henenecoo0pa3Ho MOTHOCTBIO OTPUIIATHE HEOOXOIMMOCTh KOHTPOJIUPOBATh U OLIEHUBATH PA3BUTHE JINYHOCTH 00YYArOIIErocs B
npouecce o0yuenus. HaGnroaenue 3a TeM, Kak M3MEHsAETCsl 00y4aroluiics Mo/ BIUSIHUEM y4eOHBIX 3aHSATHI, BHEKJIACCHBIX MEPOIPUITUH,
B3aUMOJICHCTBUS C OJTHOKJIACCHUKAMU, BBIMIOJHEHUS MOPYUYEHUN U YUACTHUS B PA3HBIX BUIAX JEATEIbHOCTH, OUYEHb BAXKHO KaK JIJIS TUTAHUPOBAHUS

BOCIUTATEIbHON paboThl C 00YUYaIOUIMMHUCS, TaK U U1 paboThl C CEMbEi, KOTOpasi B IPOIECCE BOCITUTAHUS
urpaet ocoOyio posib. PekoMeHayeTcs OlleHUBATh JMYHOCTHBIE Pe3yIbTaThl 00pa30BaTEIbHON AESITEIbHOCTH B COOTBETCTBUH C
®I'OC oburero oOpa3zoBaHus B X0/1€ BHEITHUX U BHYTPEHHUX HEMEPCOHU(PHUIIMPOBAHHBIX MOHUTOPHUHTOBBIX

uccienoBanuii. MUHCTpyMeHTapuid 11 HUX pa3padaThIBacTCs IEHTPATN30BAHHO Ha (eepaTbHOM WIH PETHOHAILHOM YPOBHE M OCHOBBIBACTCS Ha
OOIIETTPUHATHIX B MPOGECCHOHATHLHOM COO0IIECTBE METOUKAX ICUXOJIOT0-TIeIarOrM4eCcKOoi JUarHOCTUKH. Pe3ybTaThl, MONIy4eHHBIE B X0/1€
ATUX OLIEHOYHBIX MPOLEIYP, AOMYCKACTCs HCIOIB30BaTh TOJIBKO B BUJI€ arpETUPOBAHHBIX (YCPEIHEHHBIX, aHOHUMHBIX ) JaHHBIX.

PesynbraTsl e)KeIHEBHBIX HAOIIOICHHI 32 00yYarOIIUMUCS, OCYIIECTBIIIEMbIC KJIACCHBIM PYKOBOJHUTEIEM B XO0J1€ YUCOHBIX 3aHIATUN U
BHEYPOUYHOH J1eATEIbHOCTH, MOT'YT HaKaIIMBaTbCs B NOPTQesie TOCTPUKEHUH 00ydaromuxcs 1 06001aTbes B KOHIIE y4eOHOro roa il OLEHKH
JTMHAMUKA (POPMHUPOBAHUS JIMYHOCTHBIX PE3yJIbTaTOB.

2.2. OcOOEHHOCTH OLIEHKHU METaNpeIMETHBIX PE3yJIbTAaTOB.

dopMupOBaHUE METANPEAMETHBIX PE3YJIbTATOB OCYIIECTBIISIETCS Ha BceX yueOHbIX npeaMeTax. [loaToMy mpoueaypsl OLEHKH, Kak MPaBHiIo,
TECHO CBSI3aHbI C TPOLEAYPAMHU U COJIEPKaHUEM OLIEHKH MPEJAMETHUX PE3YJIbTAaTOB.

HpI/I OTOM BAXHO IMOHHUMATHh U pasacCiiaTh OUCHKY C(l)OpMI/IpOBaHHOCTI/II OTACIIbHBIX MCTAIIPCIMETHBIX PE3YJILTATOB B XOAC HTOTOBOH OLICHKH
AOCTHIKCHUSA MECTAIIPCIMETHBIX PE3YyJIbTATOB (38.H_[I/ITBI WHIAWBUAYAJIBHOTI'O ITPOCKTA IO OTACIIbHBIM yLIe6HBIM npeaMeTamM Ujinl Ha Me)KHpeZ[MeTHOﬁ

OCHOBE);

COOCTBEHHO METaNpeIMETHBIX IeHCTBUMN, TOCTPOEHHYIO Ha COJIEPKaHUU PA3JIMYHBIX MPEAMETOB U BHEYUYEOHBIX CUTYaLUH, IPU ITOM
OLIEHUBAETCs CIIOCOOHOCTH MPUMEHEHUs (IIepeHoca) MeTalpeIMETHBIX JeHCTBHM, COPMUPOBAHHBIX HA OTJEIBHBIX MPEIMETaX, IPHU PELICHUN
pa3IMYHBIX 3a/1a4.

OCHOBHO# TIPOLIEAYPON UTOTOBOM OLIEHKH TOCTHKEHUSI METAIPEAMETHBIX PE3YJIbTATOB ABJISETCA 3alIUTa

HUTOTOBOIo0 MHAWMBUAYAJIBHOTO IPOCKTA.



OO6muit moxxo Kk GOpMUPOBAHUIO U OLIEHKE METANPEIMETHBIX Pe3yIbTaTOB B TEKYIIEM YY€OHOM MPOIECCE COCTOUT B TOM, UTO
MeTarpeIMETHbIE JeHCTBUSA, KaK MPaBUIIO, HOPMUPYIOTCS U OLIEHUBAIOTCS KAK HEOTHEMJIEMBII 3JIEMEHT BBITIOJIHIEMOr0 Y4eOHOT0 3a1aHus 110
npenMerty. [loatomy kpaiine BaxkeH 0TOOp Mojienei yueOHBIX 3aaHHi, KOTOPBIE YUUTENb MPEAbIBISAET yUaliuMes 1uid GopMUpOBaHUS
METAaINpeIMETHBIX PEe3yJIbTATOB U UX OIeHKH. Heo0X01MMOo HAaNOIHUTh Y4eOHBIN MPOLECC TAKUMHU MOCIISIMH 3a/IaHUHI U y4eOHBIX

CUTYyalllii, B KOTOPBIX €CTECTBEHHBIMHU 3JIEMEHTAMH SBIISIOTCS IMO3HABATEIIbHBIC IEHCTBUSA (JIOTHYECKUE, MCCIIe0BaTEeNbCKUE, padoTa C
uHpopManuei), KOMMyHUKaTUBHbIC JEHCTBUS, IPOSBIISAIOIINECS KaK B X0JI€ BBINOJIHEHUS YUeOHBIX 3aJaHUi, TaK U B XO/1€ B3aUMOJCHCTBUS U
COBMECTHOM JIEATEIIBHOCTH, PETYJISATUBHE ACUCTBUS.

OpueHTHpOM TIpH 0TOOPE ¥ KOHCTPYHPOBAHHUH 33/IaHHH C SJIEMEHTAMH YHUBEPCAJIbHBIX YYEOHBIX ICHCTBUH CIyXaT chopMyIHMpPOBAaHHEIE BO
@I'OC obmero obpazoBanus TpeOOBAHUS K COCTaBY METANPEAMETHBIX U TIPEJIMETHBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHOMN MPOTrpaMMbl
COOTBETCTBYIOLIETO YPOBHS 00pa3oBaHMs1, HEOOXOJMMOCTh BKJIIOYECHUS U UCIIOIB30BAHUS KaXKI0W TPYIIIbl YHUBEPCAIBHBIX Y4EOHBIX ICHCTBUIL.

2.3. OcOOEHHOCTH OLIEHKH MPEIMETHBIX PE3yIbTaTOB.

OneHka npeaMEeTHBIX pe3ybTaToB - Hanbolee pa3paboTaHHOE HAIIPABIEHUE, IOCKOJIbKY TPAIUIIMOHHO BEIETCS KaXXIbIM Ie1arorH4eCKiuM
pabOTHUKOM B X0JI€ TIPOIEAYP TEKYIICH, MPOMEKYTOYHON M HTOTOBOM OIEHKH, a TAaK)Ke aJIMHUHUCTpanuel o0pa3oBaTesIbHOM OpraHu3aluu B
X0/1€ BHYTPUIIKOJIBHOTO MOHUTOPHUHTA.

B cBs3u ¢ o6HOBeHHEM PI'OC 00m1ero 00pa3oBaHus MPH ONPEACTICHUN COACP KaHUs OLEHKH MPEIMETHBIX PE3yIbTaTOB HE00X0AUMO 00paTUTh
BHUMaHME Ha HOBbIE KOMITIOHEHTHI COJIEPKAHUS IO KaXKJIOMy y4eOHOMY IpeaAMETYy U Ha 00s3aTelbHble MJIaHUPYEMbIE Pe3yJIbTaThl Ha KOHEll
KaXXJI0T0 yueOHoro ro/1a,0 orpakerHHsie Bo ®I'OC obirero oopazoBanus U deaepaibHBIX OCHOBHBIX 00IIe00pa30BaTeIbHbBIX MPOTpaMMax.

Cucrema SaI[aHI/Iﬁ IIpu MPOBECACHNH KOHTPOJIBbHO-OLUCHOYHBIX MMPOLUEAYP AOJIKHA 3HAYUTCIBHO

aKTUBHU3MPOBATh OPTaHU3ALMI0 HHIUBUAYAIbHON pabOThI ¢ 00y4arOIUMHUCS, TOBBIIIATh MOTHBALIII0 00Y4YaIOIIUXCSl K IOCTHKEHUIO 00IeM
BBICOKUX JIOCTH)KEHHUH B yueOHOM Ipoliecce, aKTyalIu3upoBaTh pa3paboTKy U UCIOIb30BaHUE YUEOHBIX U JUATHOCTHUECKUX 3aaHui 1 paboT
Pa3HO CIIOKHOCTU. 3aJaHusl CTPOSITCS C yUETOM CJEIYIOUINX MOJI0KEHNUN: UCII0IB30BaHUE U3yUyaeMOro MaTepuasa Npyu pereHu y4eOHbIX
3a]1a4, pa3IMyaroUXCs CI0KHOCTBIO IPEAMETHOIO COACPKAHMsI, COUETaHNE YHUBEPCAJIBHBIX II03HABATEIbHBIX ACHCTBUN U ONIEpaLvii,
HCIIOJIBb30BaHHUEC CHGHI/ICI)I/I‘-IGCKI/IX AJId ITpeaMETa CII0C000B JI€I710TBI/II71 U BHUJOB ACATCIBHOCTHU I10 MOJYUCHHUIO HOBOI'O 3HAHUSA, €TO UHTECPIIPETALIN U,
MPUMEHEHHIO U Pe0o0pPa30BaHUIO IPH PELICHUH YYeOHBIX 3a/1a4/TIpo0JieM, B TOM YHCIIE B XOJIe TOMCKOBOM JesITeIbHOCTH, yueOHO-
UCCIIEIOBATENbCKON M y4eOHO-IIPOEKTHOMN AESITeIbHOCTH; OCOZHAHHOE UCII0JIb30BaHUE MTPHUOOPETEHHBIX 3HAHUI U CITIOCOOOB IEHCTBUI

IpUu pCHICHUHA BHCy‘-Ie6HBIX Hp06J'IeM, pas3iimyaromuXxcs CIOKHOCTBIO TPECAMETHOI'O COACPIKAHUA, YUTATCIIbCKUX yMeHHfI, KOHTCKCTA, a TaKXC
COYCTAaHUEC KOTrHUTUBHBIX onepaunﬁ.

21.]'[5[ IOBBIIICHHUA OCO3HAHHOCTH o6yqafomnx051 PEKOMCHAYCETCS B IPOLECCE OCBOCHUS 3HAHWH BKJIIOYATh 3alaHus Ha (bOpMI/IpOBaHI/Ie CaMOOILICHKHU
n pC(I)JICKCI/II/I 06yanOIJ_II/IXC}I B X0ZI€ aHaJIN3a PE3YyJIbTAaTOB O6y‘-IeHI/I${.



DT0 MOTYT OBITh JIUCTHI CAMOOLICHKHU U IPYTOE.
2.4. OcoOeHHOCTH OIEHKH (PYHKITMOHAIBHOM IPAMOTHOCTH.

@OyHKIMOHAIbHAS TPAMOTHOCTh KaK MHTETpajibHas XapaKTepUCTHKa 00pa30BaTEbHBIX TOCTPIKEHHH 00yUYaloMXCsl B MIPOIIECCEe OCBOCHHUS
tpeboBanuit ®I'OC ob1ero o6pa3oBaHUs MPOSBIIAETCS B CHOCOOHOCTH MCIIONIB30BaTh (IEPEHOCUTH) OCBOCHHBIE B y4€OHOM Ipoliecce 3HaHUs,
YMEHHs1, OTHOUICHHUS ¥ LIEHHOCTH IS PELICHUs BHEYYEOHBIX 3a/1a4, IPUOIMKEHHBIX K peallusiM COBpeMeHHOH skxn3Hu. DopMupoBaHHE U OI[CHKA

(YHKIIMOHATTLHOM TPaMOTHOCTH (YUTATEILCKON, MAaTEMAaTHIECKON, €CTECTBEHHO-HAYYHOU, (PUHAHCOBOM TPAMOTHOCTH, a TAKXKE INI00ATBLHOM
KOMIIETEHTHOCTH M KPEaTUBHOTO MBIIICHUS U IPYTHX COCTABISIONINX, OTHECEHHBIX K (DYHKIIMOHATLHON IPAMOTHOCTH ) UMEIOT CIOXKHBIN
KOMIUICKCHBIN XapaKTep U OCYIIECTBIISIOTCS MPAKTUISCKH HA BCEX YUCOHBIX MPeIMeTaX, B yPOUHON H BHEYPOUHOU ACSITEIHLHOCTH.

Onenka ypoBHS COPMUPOBAHHOCTH (HYHKITMOHATLHOW TPAMOTHOCTH SIBJISICTCS TTPOSIBIICHUEM

CHUCTEMHO-ACATCIBbHOCTHOI'O I10X0Ja K OICHKEC 06p8.30BaTeJ'ILHLIX ,Z[OCTI/I)KCHI/Iﬁ o6yqafomnxc;1. OnoOecrieunBaeTcs COACPIKAHUEM U KPUTCPUAMU
OLCHKHU JIMYHOCTHBIX, METAIPCAMCETHLIX U IPEAMCTHUX PC3YJIbTATOB.

B y4eGHOM mporiecce UCTIONB3YIOTCS CeHAbHbIC (KOMIUICKCHBIC) 3a/1aHUsI, KOTOPBIC OTINYAIOTCS OT TPAJAUIIMOHHBIX YIEOHBIX 33]]a4 TEM, 4TO B
3aJlaHUSX OMUCHIBACTCS KU3HEHHAs MpoOIeMHas CUTYyallHsl, KaK MpaBUiio, OJu3Kas v MOHATHas o0ydaromiemycs. Mcrnonb3yroTes pa3Hble
(dhopMaTeI IIpeIcTaBICHIS HHPOPMAIIHK: PUCYHKH, TAOIUIIBI, JHArpaMMbl, KOMHKCHI U JAp. Crioco0 perreHus mpo0IeMbl sSIBHO HE 3a71aH,
JIOTTYCKAIOThCS albTePHATHUBHBIC TTOIXO/IbI K BHITIOTHEHUIO 3aJaHus. 3HAUUTEIbHAs YacTh 3aJaHUN TpeOyeT 0CO3HAHHOTO BBIOOpa MOJIENH
MTOBEICHUS.

Ha otnenbHbIX mpenMerax GpopMupyroTcs cienuduueckre A1 JaHHOTO IpeaMeTa 3HaHUs, a TAaKKe KOMIIETEHLIMH, HallpuMep, Ha ypoKax
€CTECTBEHHO-HAyUHOT0 KA (POPMUPYIOTCS YMEHUS OOBSICHATH Ha0JI0/JaeMble SBJICHHSI, TPOBOIUTH UCCIIEAOBAHUS U UHTEPIPETUPOBATH
MoJIydeHHbIe pe3ynbTaThl. Ha Bcex mpenmMerax oOydaromuecs paboTaroT ¢ nHGopManyei, NpecTaBIeHHON B pa3IMuyHOM BHUJIE, U PEIIAIOT

CHCI_[I/I(l)I/I‘ICCKI/Ie JUISL JaHHOM HpeHMCTHOﬁ o0actu 3aga4u.

ITo pe3ynbTaTtam BBHIIOIHEHUS OTACIBHBIX 3aJJaHUN Helb3s JeNaTh BHIBOJ O C(POPMUPOBAHHOCTH (PYHKIIMOHAIBHOM rpamoTHOCTH. Ha ocHOBe
BBITIOJTHEHUS MPEAMETHOM TMarHOCTUYECKON MIIM KOHTPOJIbHOM paboThI JieJaeTcs BHIBOJ O KAUeCTBE U YPOBHE JOCTHKEHUS IJIAHUPYEMBIX
pesynbratoB @I'OC no 1aHHOMY NpPEAMETY HAa OCHOBE €IMHOM LIKaJbl OLIEHKH. B MoCTpoeHNH JaHHOM IIKaJIbl CBOW BKJIAJ BHOCAT 33aJaHUs HA
OLIEHKY c()OpMHUPOBAHHOCTH 3HAHUI U MOHMMAHUS UX IPUMEHEHHSI B PA3JIMUHbIX YUeOHBIX U BHEYUEOHBIX

CUTyallusiIX. VcnentHoe BEIIOTHECHIE SaJIaHI/II\/'I Ha IPpUMCHCHHUEC OCBOCHHOI'O yqe6H0ro Marcpuaia BO BHey‘-Ie6HOM KOHTCEKCTC IIO3BOJISACT
OIPCACIINTDb BBICIINI YPOBCHBb JOCTHKEHHH 10 JaHHOMY IIPEAMCTY.

A)]MI/IHI/ICTpaIII/ISI O6pa30BaTe.]'H)HOI71 OopraHu3alvi MPUHUMACT PCIICHUC O BKIIFOUYCHUH B IIJIaH BHYTPUIIKOJIBHOTI'O OLICHNBAHUSA KOMIIJICKCHBIX
pa60T oo (I)yHKHHOHaHLHOﬁ T'paMOTHOCTHU UJIH ,Z[I/IaFHOCTI/ILIeCKI/IXpa6OT IO OTACJIBHBIM COCTABJIAIOIINM (t)y'HKI_[I/IOHaJ'ILHOI\/'I T'paMOTHOCTH U
IMOCJICA0BATCIIBHOCTU UX IIPOBCACHUS.



IHOYPOYHOE IINTAHUPOBAHME

7 KUIIACC
Ne KoJsinyecTBo 4yacoB Jlara JJIeKTPOHHBbIE LU (PPOBHIE
B Tema ypoka o0pa3oBaTe/bHbIE
/i yp Beero Konrposbnbie IIpakTuyeckue wysenus p
padoThI padoThI pecypcbl
1 ®du3uka — Hayka o npupone. AsneHus 1

IMpUpOALbI. dusndyeckue SIBICHUS

Mexanudeckue, TEIUIOBEIE,
2 3JICKTPUUYCCKUE, MAaTHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

duznyeckre BETUYUHEI U UX
HU3MCPCHHC

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IIPHU TTOMOIIIH
KUJKOCTHOTO TEPMOMETpPA U JaTYHUKa
TeMneparypol"

Kax ¢uzuka u aqpyrue ectecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

) EcTecTBEeHHOHAY4YHBIN METO/ 1
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUM C IIOMOLIBIO MOJEIIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "[Ipoepka

6 TUIIOTE3bl: AAJBHOCTH MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM OoJblie BbICOTA ITycKa"
Ctpoenue BemectBa. ONbITHI,

7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1
BEIeCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmorexa [IOK

8 HBIDKCHHC YACTHIL BELICCTBA 1 https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJFOZICHUIO TETIJIOBOTO PACIITUPEHUS 1 1
ra3oB»



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

10

ArperaTHble COCTOSIHMSI BELLIECTBA

B3anmocBs3b MeK 1y CBOMCTBAMU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX

bubmuoreka [JOK

1 ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
o | M e B LOK
https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bubmnoreka [IOK
13 Cxopoctb. EquHuIer ckopoctu https://m.e dS(I)_E).ru 16602079¢
14 Pacuer nmyTH v BpeMeHU IBHKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
MNuepnus. 3akoH HHEPIUH.
15 BS;IE;/IIOL[eI“??T];)He Te?IpII;IaK MpUYMHA Bronmozexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHYKEHUS TEll
16 IInoTHOCTH BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
00BbeMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TEJIay
18 Pemenne 3agau mo treme "I110THOCTD bu6nmoreka [JOK
BeriecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMoaercTBuA Tei. Cuita
ynpyrocti. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(tedopmaniun) Npy>KUHBI OT
MPUIIOKEHHOUN CHUITBDY
21 SIBnenune Tarorenusa. Cuna TSHKECTH
CB}ISBUMC)K,Z[Y CUJION TSKECTH H Bubmorexa [OK
22 Maccoii Tena. Bec Tena. Pemenue

3axay o teme "Cuina tsoxkecta"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TspKecTH Ha IpYyTruX IUTaHEeTax.

bubmuoreka [JOK

23 dusnyecKkre XapaKTePUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Mamepenue cun. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
’KEHHE JIBYX CHJI, HallpaBJIEHHBIX
26 S(J)I (())mioﬁen?)ﬂi]/[o;. o R bubmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOElCTBYIOIIIAs CHIT
27 Pemenne 3amag mo Teme
"PaBHoelicTBYIOMIAs CHUT"
o8 Tpenue CKONbKEHU U TPEHUE MOKOS. bubnnoreka [JOK
Tpenue B pupoie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue
20 cxomwen o cim mas e X Buamoterca LIOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCSA
ITOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOAECUCTBYIOLIEH CUIIBI
Pemenn 17 o TeMaMm: «Bec T
31 «le“pae(bnzegcakﬂoae H3(z)6[e)a>?<eHI:e slinsﬂa»’ bubmorexa LOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYOIIAS CHUID)
KonTposabHnas pabora o Temam:
«Mexanudueckoe IBMKEeHHE», «Macca,
32 ILIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHue CU,
«CHIBD)
33 Hasnenune. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEIMYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
o | e S B LOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
35 Ilepenaua naBiieHus TBEPABIMU bubnmoreka [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TeJIaMH, JKMJIKOCTSIMH U ra3zaMH. 3aKOH
[Tackansa

https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )XHMAKOCTH U rase, bu6mmoreka [IOK
BBbI3BAHHOE JICHCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBinenue B bubnmoreka [JOK
JKUIKOCTH U rasze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmatompecs cocy et https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJKOCTHBIM HacocC
AtMmocdepa 3emmnu. [Ipuannsl
g | eyt oo BuGorera LOK
' https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI Ha/l YPOBHEM
Mopsi
bu6mmoreka [JOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHNe https://m.edsoo.ru/ff0azbsa
43 N3mepenue atMmoc(hepHOro aBjieHuUs. bubnuoreka [IOK
Omneit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTBH aTMOC(HEPHOTO JTABJICHUS bubnuotexa [JOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JIABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agayq mo reme "
46
ATtmocdepHoe naBieHue"
g | ke eyt e B LOK
’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
p | aeomps o e B LOK
’ https://m.edsoo.ru/ff0a33fc
Ha TeJIO, NOTPYKEHHOE B KUJKOCTHY»
49 JlaGopaTopHas paboTa 1o Teme bubnuoreka [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«MccnenoBanne 3aBUCHMOCTH Beca
TeNna B BOZIe OT 00bEMa MOTPYKEHHOM
B KUJIKOCTh YacTH TeJla»

https://m.edsoo.ru/ff0a3514

50 [TnaBanue Ten bubmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoHcTpyupoBaHue apeomeTpa win 1
KOHCTPYUPOBAHUE JIOJKHU U
onpejieneHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 cyaoB. Bo3ayxonnaBaHuey, bubnuorexa [JOK
«/laBiieHUE TBEPIABIX TEJ, XKUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B)»
KonTtponpsHast pabora no Teme
53 «/laBneHue TBEpABIX TEN, KUAKOCTEH
Y Ta30B)»
bubnuorexa [JOK
>4 Mexanuseckas pabora https://m.edS(Ef).ru/fan3f82
bu6nmoreka [JOK
> MoutHOCTS. EXHHALE MOIIHOCTA https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU IIpU 1
MoabEME 110 JecTHHUIE"
57 IIpocTeie MexaHu3MBbl. Peryar.
PaBHOBecue cuil Ha ppryare
Pbrvaru B TexHuke, OBITY U TIpH .
58 Ha6§paTopIe{a${ pa%oia «}i/lccnpeﬂl;(]);:lfme 0.5 bubmorexa HOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHS pPhIYaray
59 Pemenne 3agau 1mo Teme «Y CIOBUS bu6mmorexa [IOK
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTBust
60 Mexanusma. Jlaboparopnasi pabora 05

«M3mepenne KI1/] HaknoHHOM
IUIOCKOCTHY



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

62

63

Pemrenne 3agau mo reme "Pabora,
MomHocTh, KITJT"

MexaHudeckas SHEepTHsl.
Kunernueckas u nmoreHyaibLHas
SHEPTHs

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUU

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

VY pOK-3KCIIEPUMEHT 110 TeEME
"DKCHepUMEHTAIbHOE OIpEIETICHHUE
U3MEHEHMs KUHETHUYECKON U
MIOTEHUMAIBbHOW SHEPIUH NIPH
CKaTBhIBAaHUH TeJ1a IO HAKIIOHHOMH
IJI0CKOCTH"

65

66

KonTtponpsHas pabora no teme «Pabora
Y MOIITHOCTb. DHEPTHsD»

PesepBHslil ypok. Paborta ¢ Tekctamu
o Teme "MexaHudeckoe ABuxKeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

Peseprublit ypok. Paborta ¢ Tekctamu
1o teMe "/laBineHue TBEPABIX TeN,
KUAKOCTEN U ra3oB”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprublit ypok. Paborta ¢ Tekcramu
no Teme "PaboTa. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka Kout I Jata o0pa3oBaTebHbI
/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus pa3o €1 €
padoThI padoThI pecypcel
L menmeexot reopmn n onrme | 1 buGanoresa LIOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bu6mmoreka [IOK
razo00pa3HoOro COCTOSHUI BEIICCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHU I
MOJIEKYJISPHO-KUHETUYECKON TEOPUH
5 Kpucranmmaeckue u amopdHbie Tena 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHue U CkaTue 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YaCTHII
9 Buytpennsist aneprus. CriocoOst 1 bubnnoreka [JOK
U3MEHEHHs BHYTPEHHEH SHEPrUH https://m.edsoo.ru/ff0a5c60
10 Buasr Tenonepenaun 1 bubmiorexa LOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "[Ipaktuueckoe
11 HCTIOJIL30BAHUE TETIJIOBBIX CBOVMCTB 1 1 bubmuorexa [JOK
BEIIIECTB M MATEPHAJIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KoaunuectBo Temnotsl. Y aenbHas 1 bu6mmoreka [JOK

TCIINIIOEMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

YpaBHeHHUE TEIUIOBOTrO OajaHca.

bubmuoreka [JOK

13 TemnooOMeH ¥ TEIIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabota "HcciaenoBanue
14 SIBJICHUS TETNIOOOMEHA TPU bubmumoreka [IOK
CMEIIMBAHUK XOJIOJAHOM U TOpsYeit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuuecTBa TEIIOTHI,
15 HEO0OXOAMMOTO JIJIsI HarpeBaHUs Tena U
BBIJICTISIEMOTO UM TIPH OXJIAKICHUHU
16 JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
yJIeIIbHOM TEIUIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TomuBa. Y ieiabHasi TerjaoTa bubnnorexa [HOK
17 .
CropaHus https://m.edsoo.ru/ff0a7b5a
18 puorammmeccm e, Y tomian ubanorexa IOK
' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
19 . ;
yIeTbHOM TEIUIOTHI TUIABJICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas temiora
21 napooOpa3oBaHUs M KOHCHCAIIHH. bubnnoreka [JOK
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHS https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO JIaBICHUS
22 pabora Onperenemne omsocuenoi Butimiorexa IIOK
" https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3JIyXa
23 Pemenue 3a1au Ha onpeeneHue
BJI&KHOCTH BO3yXa
[TpuHIHITBI paOOTHI TEIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs
o5 KIIJI TermoBoro ABUTATEIIS. bubnmuotexa [JOK

TennoBble ABUTATEIN U 3alllUTa

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

OKPYXaroIIel Cpeasbl

3aKOH COXpaHEHMsI U IIPEBPALLICHUS

26 SHEPrUU B TEILIOBBIX MPOIEccax
[ToaroToBKa K KOHTPOJIBHOM paboTe
27 1o TeMe ""TerioBbIe SBICHUS. bubmuoreka [JOK
V3MeHeHre arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeulecTa"
'I'<OHTp0J'IBHaH pabota o Teme Bubmorexa [IOK
28 Tennossie siBiieHus. MI3mMenenue )
o " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BelllecTBa
29 Onexrpuszanus Ten. JBa poaa
AIIEKTPUUYECKHX 3aPSI0B
VYpok-uccienoBanue "OnexkTpusanus
30 TeJ UHIYKIUEeH U pu
CONPUKOCHOBEHHUU"
31 B3anmoneiicTBre 3apsyKeHHBIX TElL. bubnnorexa [HOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
HanpsokeHHOCTD 37eKTpUUecKOro bubnnoreka [JOK
32 .
nojs. [IpuHIMN cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEN
Hocurenu snexTpuyeckux 3apsos.
33 DOnemenTapHbIi 3apsin. CTpoeHne
aToma
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHHsI AJICKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1au Ha npuMeHeEHNE bubnnorexka [JOK
CBOWCTB 3JICKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUi TOK, YCIOBUS €T
36 cymecI;BOBaHm. HC;gIIHI/IKI/I bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUUYECKOTO TOKA
37 JlecTBHS 3TEKTPUUECKOT0 TOKa bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleiictBue



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

AIEKTPUUECKOTO MOJIs1 Ha TPOBOIHUKHI
Y TUDJIEKTPUKH"

DJIEKTPUYECKUH TOK B MeTajuiax,

bu6mmoreka [IOK

39 KUIKOCTAX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpudecKas 1enb U € COCTaBHbBIE
4acTH

uia ToKa. TOpHAas T
41 S:I/I;I:/llepoeHalzlf Eizgin?/ll;oiagslgoc;nm 0.5 bubamorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaNpsKEHHE.

42 Bonbtmerp. JTaboparopHas pabora 05 bubnnoreka [JOK
"M3MepeHue U peryupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspKkeHus"

43 ConpoTHuBieHNE NTPOBOJHUKA. bubnmnoreka [JOK
VY aenpHOE CONPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCUMOCTh

44 AIEKTPUYECKOTO COMTPOTUBIICHHS 1 bubnnoreka [JOK
MPOBOHHUKA OT €0 JUTHHBI, IO TH https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”

P e — ubmorera LIOK

' https://m.edsoo.ru/ff0aad44a
1enu
JlaGopaTtopHast pabora "HccnenoBanue
o | o e o v 1 Busorea 101
’ https://m.edsoo.ru/ff0aa04e
pe3uCTOpa M HAIPSHKEHUS Ha
pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka
MpaBUJIA CIIOKEHUS HAMIPSKEHUN TTPU bubnuorexa [JOK

48 1 .

MOCIIEA0BATEIHHOM COCTUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

49 JlaGopaTtopHast padora "I[IpoBepka 1 bubnuoreka [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

ImpaBujia JJis1 CUJIbI TOKA IIpU
napauieIbHOM COEIMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle

Pemenue 3agau Ha npuMeHEHUE

bu6mmoreka [IOK

50 3akoHa Oma U1 pa3IndHoro
AT p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyinsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopHag padora "Onpenenenue
52 a60TpLI 1/111340 IfOCTI/I SHGKTpI/II‘[IeCKOFO Bubmaorexa HOK
p " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECKHE LENH U TOTPEOUTEIN
53 3JIEKT pI/IquKoﬁ 3HHe MU B 6IL).IT Bubmaorexa HOK
P P Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEKTPUUECKUE 3apAIbL.
54 3apsHKEHHBIE Telea 150050.4 o Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [1oCcTOIHHBII
ANEKTPUIECKUH TOK"
KonTponbHas pabora no teme
"DJIeKTpHUUECKUE 3apAbL.
55 3a SDKGII)-IHI)IG Tena Hpng Bubmiorexa HOK
P N N https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. [1oCcTOIHHBII
ANEKTPUIECKUIN TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOEHCTBIE
57 VYpok-uccnenopanue "N3ydyenue bubnmuotexa [JOK
[1OJIEH TTOCTOSIHHBIX MATrHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauuTHoe noJie
58 3eMIM U ero 3HadYeHue UId KU3HU Ha Bubmzorexa LIOK
A https://m.edsoo.ru/ff0acOba
3emite
OnpIT IOpcrena. MaruuTHoOE HoJjie
peTel bubmuorexa [JOK
59 JNEKTPUYECKOT0 TOKa MarHuTHoe

I10JIC KaTYIIKHU C TOKOM

https://m.edsoo.ru/ff0ac1d?



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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60

61

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yueHnue neicTBUSI MAarHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM"

:‘)J'IeKTp OJBHUTIaTC/Ib ITIOCTOAHHOI'O TOKA.

Hcnonp3oBanue a1eKTpoABUraTesieid B
TEXHUYECKUX YCTPOMUCTBAX U Ha
Tpancnopre. JlaboparopHas pabora
"KonctpyupoBaHue U U3y4eHue
paboThI AIEKTpoABUTaTENS "

0.5

0,5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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

62

Omnbiter @apazes. 3akoH
3IEKTPOMArHUTHON MHIYKITUH.
[IpaBuiio Jlenna

63

Onekrporerepatop. CriocoObl
MOJIYYEHUS AICKTPHUUECKON SHEPTUH.
DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

64

[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DIJIEKTpUUECKHE U
MarHuTHBIC sIBJICHUS"

65

KonTponbHas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbIE
SIBJICHUS"

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

66

67

68

Peseprublit ypok. Paborta ¢ Tekctamu
o TeMe "TerioBrie ABiIeHUT"

PesepBHslit ypok. Pabota ¢ Tekctamu
o TeMe "IlocTossHHBII
AIIEKTPUYECKUH TOK"

Peseprubrit ypok. PaboTta ¢ Tekctamu
1o Teme "MarHuTHsble siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68

15

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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9 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka Kout I Aara 0o0pa3oBaTebHbI
/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus pa3o €1 €
padoThI padoThI pecypchl
1 MexaHn4yeckoe JBUKECHHE. 1
MarepuaibHas TOYKa
5 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bu6mmoreka [IOK
MEXaHHUYECKOTO JIBH)KCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE npsMONIMHENHOE 1 bubnnorexa [JOK
JBUDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOIUHEIHOE
4 nekeHue. CpeqHsst U MTHOBEHHAs 1
CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBIDKCHHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopoCTh MPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpPEHHUS Tea Mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBU)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH"
8 CBoOonauoe nagenne teia. OIbITH 1
lanunes
PaBHOMEpHOE IBMKEHUE 110
9 okpyxHocTH. [lepnon u yacrora 1 bubmuorexa [JOK
oOparnienus. JIuneiinas u yriaosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibl 1 ﬁggg?ﬁ;.eezzggﬁl 0ae612
12 Bropoii 3akoH HeroToHA. 1 bubnuorexa [IOK

PaBHOelcTBYIOIIIASA CHIIA

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Tpernii 3akoH HproToHA.

bubmuorexa [JOK

13 Cymnepro3uius Cuil https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bu6mmoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cua ynpyroctH. 3akon ['yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3ampau no reme «Cuna
YOPYTOCTH
17 JlabopaTtopHas paborta «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo treme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
KO3 PHUIIMEHTAa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
o | Eomememgen o e T B LOK
" yipy ’ https://m.edsoo.ru/ffOafb8e
TPEHHUS
22 aroremm, Yoropemne coaomors ubmotera LIOK
' P g https://m.edsoo.ru/ff0af044
TaCHHUS
VYpok-koHpepennus "JIBrmxenue Ten
23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). 'anmaktuxu"
2 taecrn nsakon ncesmpror. ubmiorera LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBasg kocMHuueckas CKOPOCTb. bubnnorexka [JOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepruabHON TOUKHU.
26 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubnnorexka [JOK

TBEPIOTO TENA € 3aKPEIIEHHON OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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TAXKCCTU

PaBHOBeCcue MaTepUaIbHOW TOYKHU.
AGcomoTHO TBEpIOE Tenio. PaBHOBecue

27 TBEPAOIO TeJIA C 3aKPEIUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp
TSOKECTH
o8 Pemenue 3agaq mo reme "MomeHT bubmuoreka [JOK
cuibl. LleHTp TspxecTn" https://m.edsoo.ru/ff0b02b4
IToaroToBka K KOHTPOJIBHOM TE I
29 Te(l)vi: ?N?SX;HI/I‘IZCK(I;): J;[Bngxeg;?f o bubmorexa HOK
. ,, https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
Kown bHas Ta 110 TEM
30 "h(;[ej(gziqeixgs ?{(;Hixeznz. ) bubmorexa HOK
N " https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynbc Tena. UMnyabe cuibl. 3aKOH
31 COXpZﬁe;I/IHeHI/?MHyJIszaI. g’lipj;roj 12/11 ° bubmorexa [IOK
N https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE
32 Pemenue 3amaq mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nmoreka [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
35 Pabora critbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEpPHOM JIBHKEHHUH TeJa 10
TOPU30HTAIILHON TTOBEPXHOCTHY
37 CBs13b SHEPTUH U PAOOTHI.
[ToTennuanpHas SHEPTUSA
38 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KAHETUYECKOW SHEPrHU https://m.edso0.ru/ff0b0c32
39 3aK0oH COXpaHEHUsI YHEPTUH B



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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MECXAaHUKE

40

41

Jlaboparopuas pabora «3ydeHne
3aKOHA COXPaHCHHS SHEPIHI)

KomnebaTenpHoe ABUKEHUE U €0
XapaKTEPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaronme KojaeOanusl.
Brinyxnennsie koneOanus. Pezonanc

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

43

44

45

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasiTHUKH

Ypok-uccienoBanme «3aBUCUMOCTh
repuo/ia KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MAacChI TPy3a»
[IpeBparteHre sHEPrUn PU
MCXaHHUYCCKUX KOJ'IC6aHI/I$IX

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

46

Jlaboparopuas pabota «OnpeeneHue
YaCTOTHI U TIEPHO/Ia KoJIeOaHnu i
IPY>KUHHOI'O MAasiTHUKa»

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

47

Jlaboparopnast paborta «IIpoBepka
HE3aBUCHMOCTH TIEpH0/1a KoJeOaHMit
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MaccCBL rpy3a»

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

48

Mexaunueckue BOJHBEL. CBOWCTBA
MEXaHU4eCKUX BOJIH. [IponosnbHbIE U
MOTNEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

50

51

52

3ByKk. PacnipocTpanenue u oTpaxkeHue
3BYyKa

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

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKU PE30HAHC



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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Ypok-koHpepeHus "YnpTpa3Byk u

bubmuorexa [JOK

53 uHGPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
o | moles s omponas patore B LOK
’ " https://m.edsoo.ru/ff0b25f0
Mexanuuyeckue KoyiebaHus 1 BOJTHBI
KontponbHas padota mo teme "3aKoHbI
95 coxpaHeHus. MexaHnueckue
Kosie0aHusi ¥ BOJHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubnmoreka [JOK
DJIEeKTPOMAarHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsI COTOBOM CBsI3H"
YpouK-HccneILOBaHHe "U3yuenue Bubnmorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C httos://m.ed 0b2c6
| ps://m.edso00.ru c6e
MTOMOIIIbI0 MOOMJIBHOTO TeieoHa
Pemenue 3agad Ha onpeneneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
6L Cropocrs cnera. Bommosse cnotersa Butimiorexa IIOK
: https://m.edsoo.ru/ff0b31d0
CBeTa
G2 puempoctpanenme caera. Sumenn Butimiorexa IIOK
: https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
o | mmevmm e S, B 10K
https://m.edsoo.ru/ff0b38c4
OTpakKeHHUS CBETa
64 IIpenomiienune cBeta. 3aKkoH bubnuorexa [IOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEeHHEE OTpa)KEHHE CBETA. bubnnorexka [JOK

Hcnons30BaHKe MOJTHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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OTpPAXXCHUA B OIITUYICCKUX CBECTOBOAAX

Jlaboparopnas pabota "HccrnenoBanne
3aBUCHMOCTH yTJIa TIPEIOMIICHUS

66 CBETOBOTO JIy4a OT yIJIa aJCHUS Ha
rpanuue "Bo3gyx-crekio""
VYpok-koupepennus "Mcronp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 Jlua3zel. OnTudeckas CHia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n3o00pakeHUI B JIMH3aX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
TOpHAas Ta "On HH
70 ggggglio(;g paacgf(?;miﬂ g OI;IiIII/I?{HeecKo; bubmmorexa [TOK
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAIOIIEH JIMH3BI
el Ypok-koHpepeHnus "OnTuaeckue bubnuorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmiorexa LIOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JlepexTsl 3peHus.
Kaxk coxpanuts 3penue"
Paznosxenue 6enoro ceera B CIEKT).
74 OnbiTel HetoToHa. CriokeHune bubmuorexa [JOK
CIIEKTPaJbHBIX BETOB. [lucniepcust https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaGopatopnas pabdora "OnbIThI O
KEHU IO CBETA B CIIEKTP H
75 Eiii?)n;n}}s I?J?e?a ?IgezMaeTo(; HepI/IpHx bubmorexa LHOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢buabTphl"
VYpok-npakTukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcCIiepcusi, HHTep(epeHnns U
audpakims’”
77 OmnebiTel Pe3epdopa u ruranerapHas bubmuoreka [JOK



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

MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa

o I/ICHyCKaII{<I/Ie u HorJJIIOLueeUHHe CBeeTa Bubnorexa [IOK
ATOMOM. RBAHTRL. JHHCHAATHL https://m.edsoo.ru/ff0c144c
CHEKTPhI

80 Ypok-npaktukyMm "Habmronenune bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTH M €€ BHJIBI bubmorexa LIOK

A A https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJIeINb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHBIE IpEBpaALICHUS. bubnnorexa [HOK
H3oTombl https://m.edsoo.ru/ffOclal4

84 Pemenue 3amay o teme: bu6mmoreka [IOK
"PajinoakTUBHBIC TpeBpaIeHus " https://m.edsoo.ru/ff0clb4a

85 [Tepron moypacmana

yHeH PHPOJE, MEAMIIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
e BuGorera LOK
P PAL https://m.edsoo.ru/ff0c1c58
yHCel

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnunoreka [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "SnepHeie
peakuuun"

90 Peakuuu cunTes3a u nenenus saep. bubmuoreka [JOK
Wctounuku sHeprun CostHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "Anepras

91 sHepreTuka. JleicTBUS paIuOaKTUBHBIX
W3JIyYEHUH Ha )KMBBIE OPraHU3Mbl"

HO,Z[F?TOBK& K KOHTPOJIBHOU paboTe mo Bubnmorexa [IOK

92 TeMe "DIEeKTPOMarHuTHOE TOJIE.

QHCKTpOMaFHHTHBIe BOJIHBI.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c12a8
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KBauroBrie sBiaenus"

KonrponsHas pabora o Teme
"DIEeKTPOMAarHUTHOE MOJIE.

93 1
DJeKTPOMArHUTHBIC BOJIHBI.
KBanTtoBsie siBieHus"
o J1'110163.T0peHI/Ie, 060661ueHHe. . . Bubmiorexa [IOK
,,1;13;15;31; II;II;IGBII?I z T(;I’,f 1o xybey https://m.edsoo.ru/ff0c245a
o [ToBTOpenue, 0606menue. Pemenue . Butmorexa LIOK
PACSETILIX W KAIOOTHGHELI S35 10 ntps://m.edsoo.r/ff0c2572
o6 [ToBTOpenue, 0600menHue. Pemenune . Butmorexa LIOK
pacUYETHBIX ¥ KAUECTBEHHBIX 3anatuluno https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenmoBsIX ABUTATENCH
o7 [ToBTOpenue, 0600menue. Pemenue . Butmorexa LIOK
PACSETILIX W KAIOOTMGIELIN SR 10 ntps://m.edsoo.r/ff0c2630
o5 Jl'IlogTopeHI/Ie, 06066H16HI/IG. . . Bubnmorexa [IOK
N SBSESESEIE’;GTH;,TH 1o xybey https://m.edsoo.ru/ff0c2c52
0 [ToBTOpEHwMe, 0606{'1;€HI/IG. Pabora c . Bubnmorexa [IOK
Ziﬁ;ﬁgﬁﬂogxiwngf M https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpEHwUe, 0606'1'I.II<CHH66 PaGora c . Bubmorexa LIOK
;ZI;;TB?,M 1O Teme “ROJIChaHHA 1 https://m.edsoo.ru/ff0c2e82
Lot [ToBTOpEHwUe, 0606'1‘I.ICCHI/IC. PaGora c . Bu6miorexa [IOK
Sy [0 TN TBETORRE https://m.eds00.ru/ff0c3044
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBanToBas u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. dusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHuK [leprimkun .M., BanoB A.U. 3-e
u3naHue, nepepadborannoe Axkuunonepaoe oomectso «M3narensctBo «Ilpocsenienne»

2. Owuzsmka: 8-if kimacc: 0a30BbIl ypoBeHb: yueOHUK [leprimkun V.M., IBanoB A.U. 3-e
u3naHue, nepepadborannoe AxkunonepHoe oomectso «M3mnarensctBo «Ilpocsenienne»

3. @wusmka: 9-i kmacc: 6a30BbIl ypoBeHb: yueOHUK [leprimkun M. M., I'yrauk E. M., BanoB

A. W., [TerpoBa M. A. 3-e uznanue, nepepaboTaHHOe AKITMOHEPHOE 00IIECTBO
«M3natenscTBO «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.

Anekcammna 1.10. @opmupoBanue 1 onieHKka (yHKIIMOHAIBLHON TPAMOTHOCTH y4allluXcs:
YyeOHno-meronuueckoe mocobdbue / M.1O. Anexcammna, O.A. A6aynaesa, FO.I1. Kucenes;
Hayu. pen. M.1O. Anekcammna. — CI16.: KAPO, 2019. — 160 c.

. Boctiuranue Ha ypoke: MeToinka paboThl yUUTENs: MeToandeckoe nmocooue / Ctemanon
I1.B., Kpyruos B.B., Crenanosa U.B. u np.; nox pexn. I1.B. Crenanosa. — M.: ®I'BHY
«MHcTuTyT cTpareruu pa3Butus oopazoBanus PAO». 2021. — 94 c.

Ocob6ennoctu peanuzanuu 00HOBICHHBIX @I'OC COQO: acneKThI 1eITeIbHOCTH
pyKoBoIuUTEINS 0011€00pa30BaTEIFHON OPTaHU3aIH: METoAnuecKue pexomMeHaanuu / CocT.
H.B. Beukanosa. — FOxno0-Caxamuuck: U3n-so MPOCO, 2023. — 28 c.

[IpenoiaBanme eCTeCTBEHHO-HAYYHBIX IPEAMETOB B YCIOBUAX OOHOBIICHUS CO/ICPIKAHUS
obmiero oopazoBanus: Meronndeckoe mocobue / [lentun A.YO., 3arpanuunas H.A.,
Hukumosa E.A. u np.; nox pen. A.YO. Ilentuna. — M.: ®I'BHY «UHcTuTyT cTpareruu
pa3BuTHs obpa3oBanus PAO». 2021.— 184 ¢

®usuka. Peanusanus tpedoBanuit ®I'OC ocHOBHOrO 0011€T0 00pa30BaHUs: METOINYECKOE
nocodue st yuurens / A.YO. Ilentun; nox pen. I'.C. KoBanepoil. — M.: ®I'BHY «MHucTHTYT
cTpateruu pa3zsurtus odpazoanust PAOy», 2022. — 53 ¢

dopMHpOBaHUE U OLIEHKA (PYHKIIMOHATIBHON IPAMOTHOCTH O0YYarOIIUXCS:
yyeObHOMeToanueckoe mocooue / aBT.-coct.: H.H. CaGenpnukoBa-beramsuim, E.B.
HNamuanosa. — Crasponons: CKMPO IIK u [1PO, 2022. — 33 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

1. bubnroreka BUICOYpPOKOB IO LIKOJIBHOM nporpamme. @usnka [ DIeKTPOHHBIHN pecypc]. Pexum
nocryma: https://interneturok.ru.

2. bubmmoreka nmudpoBoro oopazoBaTenbHOr0 KoHTeHTa. DH3nKka [ DnekTpoHHbIH pecypc]. Pexum
nocryma: https://lesson.edu.ru/03/07.

3. Enunoe coaepskanue oopa3zoBanue» [IneKTpoHHbIN pecypc]. Pesxxum moctyma: https://edsoo.ru.
4. Pexomenpanuu [uist yuureneil. @uznka [DneKTpoHHBIN pecypc]. Pexum nocryna:
https://uchitel.club/fpu858/fizika.

5.

. https://fipi.ru/
. https://ege.sdamgia.ru/

6
7
8.
9
1

https://m.edsoo.ru/

https://oge.sdamgia.ru/

. https://learningapps.org/reqister.php
0.https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0

%B0

11.https://www.uchportal.ru/load/38
12.http://nauka.mosmetod.ru/
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https://www.uchportal.ru/load/38
http://nauka.mosmetod.ru/

13.http://seninvg07.narod.ru/004 fiz_lab.htm

14.https://fizclass.ru/ 10

15.https://vznaniya.ru/

16.IMonuTtexuuueckuii myseit https://polymus.ru/

17. T'ocynapctBennslii My3eii kocMonapTiku uM. K. . Ilnonkosckoro. BupryanbHble Iporyiku
https://gmik.ru/fotovideo3d/virtualnyiy-tur/

18. Myseit kocmonaBTuKK. BupTyanbHas skckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. bruopusuka
https://postnauka.org/themes/biofizika

19.Hexommepueckuii Hay4HO-TIOMYJISIPHBIHA IPOEKT «DIEMEHTHI OOJIBIION HAYKH)
https://elementy.ru/

20.Bbu6anoTexa KHUT 10 MONYJISPHOH 21eMEHTapHOM (pu3KKe
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

21.2nexTpoHHbIi yueOHUK 110 QHU3HKeE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1
%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%
B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%B
A%D0%B8

22.®usuka B mkone. Pucynku no ¢usuke http://markx.narod.ru/pic/

23. Apxus xypHana «Hayka u sxu3Hb» https://www.nkj.ru/archive/ 20.

24 .http://www.all-fizika.com/article/index.php?id_article=110

25.BupryansHeiii My3eil pU3HUecKoro 060pyI0BaHUs My3€iiHO-TIeJarornueckoro KOMILIeKca
«Dennke» https:/fiz-muz-spb.ucoz.net/

26.Crepxsanaua. CaiiT 114 yuureneit ¢pusuku. http://sverh-zadacha.ucoz.ru/index/0-

27.«®U3TEX peruonam» https://os.mipt.ru/#/
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