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IHHOACHUTEJBHASA 3AIIMCKA

[IporpamMma no ¢u3rke Ha ypoOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHMs COCTAaBJIEHA Ha OCHOBE
MOJIOKCHUH ¥ TpeOOBaHWU K pe3yibTaraM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON MporpamMMmbl s oOydaronuxcs 7/—9-x kimaccoB MAOY 1. Hsaranm «COIII
Ne6» um. A. U. I'opauenko pa3zpaboTraHa Ha OCHOBE MOJIOXKEHUN U TpeOOBaHUN K pe3ylibTaTaM
OCBOCHHSI OCHOBHOM 00Opa3zoBareibHOM mporpamMMel, ipeactaBieHHbx B DI'OC OO0, a Takxke ¢
yuérom denepanbHON pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIUH MIPETOAaBaHus yueOHOTO
npeamera «®Puszmka» B o0OpaszoBarelbHBIX opranusanmsx Poccuiickoit  ®deneparum,
peaIM3YIONMX OCHOBHBIE 00pa30BaTENIbHBIC MPOTPAMMBI B COOTBETCTBUU C TPEOOBAHHSIMHU:
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit deneparumny;

npukaza Munnpoceemwenus ot 31.05.2021 Ne 287 «0O0 yreepwaoenun denepaibHOro
roCYyIapCTBEHHOTO 00paloBATENBHOTO CTAHAAPTA OCHOBHOTO 00wwero oOpasosanusy, [ npukasa
Munnpocsenieanst ot 18.05.2023 Ne 370 «O6 yrBepkaeHuu QeneparbHOi 00pa3oBaTEIbHON
MporpamMmMel OCHOBHOTO 00wero obpasoeanusy; [ npukasa Munnpocsewenns ot 22.03 2021 Ne
115 «O6 yrBepxknenun Ilopsaka opraHu3alMu W OCYIIECTBICHHS 00pa3oBaTEIbHOM
JESTENIbHOCTH MO0 OCHOBHBIM 00IIe00pa3oBaTeIbHbIM MporpaMmaM — 00pa30oBaTelIbHBIM
NPOrpAMMAM HAHMANEHOTD 00MWEro, OCHOBHOTO 00uero u cpenHero oduero odpaioBaHHAY,
CII 2.4.3648-20 «CaHHTapHO-3ITUIEMUOJIOTHUECKUE TPEOOBAHHUS K OpraHU3alUsIM BOCIIUTAHHUS
1 00y4eHHs], OTJbIXa U O3[JOPOBJICHUS JI€TEH W MOJIOACIKU», YTBEPKACHHBIX MOCTAHOBICHUEM
rMABHOTO CAHMTApHOro Bpada ot 28092020 Ne 28; [ CaulluH 1.2 3685-21 «'uruennyeckue
HOPMAaTHBBI B TpeOOBaHUA K obOecreueHrnio 0e30MacHOCTH U (MJIM) O€3BPEIHOCTH IS YeIOBEKa
(hakTOpOB Cpeibl OOUTAHUSY, YTBEPHKICHHBIX MTOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpava OT

28.01.2021 N Z, y4eDHOr0 muaHa OCHOBHOrO oDwero o0pa3zoBaHHA, YTBEPHKIEHHOTO
MAOY r.Hsraau «COILINe 6 um. A.W.T'opauerko

denepanpHON pabodeii mporpaMMel 1o yaeOHOMY mpenMeTy «Du3nkay.

Copnepxanve TporpaMMbl MO (U3MKE HANpPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HayYHOM I'paMOTHOCTH OOYyYaromMXcs M OpraHU3alUI0 U3ydyeHUs (U3MKHU Ha JIEeATEIbHOCTHOU
ocHoBe. B mporpamme mno ¢Qu3MKe YUYMTHIBAIOTCS BO3MOKHOCTH Y4e€0OHOro mpeaMeTa B
peamuzanuu TpedoBanuit GI'OC OOO K mIaHUpPyeMBIM JIMYHOCTHBIM W METalpeAMETHBIM
pe3yabTaTaM OOYYeHHUs, a TaKKe MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX
IIPEeIMETOB HAa YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.

[Iporpamma no (¢u3uke yCTaHABIMBAET PACHpeesIEHUE Y4eOHOro MaTepuana Io rojaM
oOyyeHus (o KJjaccaMm), NpeAjsaraeT NPUMEPHYIO TOCIEIOBAaTEIbHOCTh H3YYEHUS TeM,
OCHOBAaHHYI0 Ha JIOTMKE Ppa3BUTUS TPEIMETHOIO COJEp)KaHUs U Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

®u3rKa ABISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX IIPEIMETOB,
MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE NPOIIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHomuell U (uzndeckoi reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpeaocTaBisieT Haubojiee sicHble 00Opas3lbl NMPUMEHEHHS HAy4yHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHHsI TOCTOBEPHBIX 3HAHUH O MUpE.

OpHa M3 IVIaBHBIX 3aa4 (U3UYECKOro o0pa30BaHUS B CTPYKType 0o0Iero odpa3zoBaHus
COCTOUT B (DOPMUPOBAHMHM €CTECTBEHHOHAyYHOM TIpaMOTHOCTM M MHTEpeca K HayKe Yy
oOydJaronmxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YPOBHE MPENIOIAraeT OBJIAACHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb!



® HAy4HO OOBACHATH SABJICHUSA,

® OLCHHUBATH U IIOHUMATH 0COOEHHOCTHU HAaY4YHOI'O UCCIICAOBAHU,

® HWHTCPHPCTUPOBATL HAHHBIC W HCIIOJIB30BATh HAYYHBIC AOOKA3aTCJIbCTBA IJIA
IMOJIY4YCHHUA BBIBOJIOB.

[lenu uzyuyeHus (U3NKUM HA ypOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUS OIpENEiIeHbl B
Konnenuun npenogaBanus ydebHoro npeamera «®dusnka» B 00pa30BaTENbHBIX OPraHU3AIUIX
Poccuiickoit ®enepannu, peaqu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTebHBIE TPOTPaMMBI,
yTBepk1€HHON pemienneM Koserun MunucrepctBa npocsemeHus Poccuiickoit deneparuu
(mpotokoin ot 3 nexadpst 2019 r. Ne [TK4BH).

Henn nzyyenus: puznkm:

npuoOpeTeHne HMHTEpeca W CTPEeMIICHHS OOYyYaroIlUXCs K HAyYHOMY H3YYEHHUIO
IPUPOJIBI, PA3BUTHE UX MHTEIICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEICTABIEHUH O HayyHOM MeETOJe TO3HaHuUsA U (opMupoBaHue
MCCIIEI0BATEIbCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa W3y4eHHUsT OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

(dbopMUPOBaHUE MPEACTABICHUA O POIM (U3UKH TSI PA3BUTHSI IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTaBICHHH O BO3MOXHBIX cdepax Oyaymell mpodeccunoHamIbHON
JIeATEIILHOCTH, CBSI3aHHOM C (PM3HMKOIL, MOATOTOBKA K JAJIbHEWIIEMY OOYYEHHIO B ATOM
HaIlpaBJICHHUHU.

JlocTikeHne STHX Iesell mporpaMMmbl 1o (pU3MKE HAa YpPOBHE OCHOBHOIO OOIMIETO

O6pa3OBaHI/I${ obecreynBaeTcs PCUICHHUEM CICAYIOIIUX 3aaa4:

npuoOpeTeHne 3HAHUW O JHUCKPETHOM CTPOCHHMHM BEIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne yYMEHH OMNUChIBaTh W OOBSACHATh (PU3UYECKHE SBJICHHUS C
UCIIOJIb30BaHNEM TIOTYyYEHHBIX 3HAHUM;

OCBOEHME METOJIOB PEIICHUs] MPOCTEHIIMX PACUETHBIX 3aJad C MCIOJIb30BAaHUEM
buznyecKux MojeNel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HaOMIOAaTh MPHUPOAHBIE SBIEHUS U  BBIIOIHATH  OIBITHI,
nabopaTtopHble pabOTHl W HKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOIb30BAHUEM
WU3MEPUTEIIbHBIX PUOOPOB;

ocBoeHHE TMPUEMOB pabOThl ¢ HH(pOpManmel (U3NYECKOTO COJEp>KaHUs, BKIOYAS
WHpOpPMAIIMIO O COBPEMEHHBIX JOCTIKCHHMSIX (U3UKH, aHAIU3 M KPUTHYECKOE
OIICHMBaHHE WH(OPMAIINH;

3HAKOMCTBO CO chepamMu poecCHOHaTBEHON NeITeTbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTUKEHHIX (DU3MUECKON HAYKH.

Ha usy4enue ¢pusuku (6a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 Kitacce — 68 yacoB (2 yaca B
Heqeno), B 9 kimacce — 102 gaca (3 yaca B Henenio).

[Ipennaraemslii B mporpaMmMe mo Gpu3uke nepeyeHs J1abopaTOPHBIX padOT U OMBITOB HOCUT
pEeKOMEHIaTeNbHBIN XapaKkTep, yYUTElNb JelIaeT BRIOOp MPOBEACHHS 1JaOOpaTOPHBIX padboT 1
OIBITOB C YYETOM HHIUBUAYAIBbHBIX OCOOCHHOCTEH 00Y4aroLINXCsl, CITUCKA KCIIEPUMEHTAIbHBIX
3aJJaHUi, TIpeIIaraeMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMEHa 10 (PHU3HKeE.



®opmbl yuéTa padoyeil nporpaMMbl BOCIUTAHNUS B padoueii mporpamme no pusuke

VYuebnsiii npeamer «Dduznukay — CHUCTEMOOOpPA3yIONUK I €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB M SIBIICHUIH,
M3y4aeMbIX XUMUEH, OMOJIOTHEH, aCTpOHOMHUEH U (pr3nueckoi reorpaduei.

®usuka - 3T0 NpeaMeT, KOTOPbIM HE TOJIbKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-
Hay4YHYIO KapTHHY MUpPa, HO U IIpeJocTaBiseT HauboJee scHble 00pa3iibl IPUMEHEHUs HAyYHOTO
METO/a MO3HaHMA, T € crocoda MOJy4YeHHUs1 JOCTOBEPHBIX 3HaHWH o mupe. Hakonen, ¢pusuka —
3TO IPEIMET, KOTOPbIM Hapsly ¢ JPYTMMH €CTECTBEHHO-HAyYHBIMU IPEIMETaMH JI0JDKEH NaTh
o0yJaromuMcsl TpeJCTaBlIeHue 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEAOBAHHUS U PAIOCTH
CaMOCTOSITEJIbHOTO OTKPBITHS HOBOT'O 3HAHMSL.

OpnHa U3 rIaBHBIX 33/1a4 (U3MUECKOro oOpa3oBaHUs B CTPYKTYype oOliero oopa3zoBaHus
COCTOMT B BBISIBJIGHHHM M IOATOTOBKE TAJAHTIMBBIX MOJOJBIX JIIOAEH [UIsl IPOJOJDKEHUS
o0Opa3oBaHus U JajbHEWIIed NPodEecCHOHAIBHON NEATENIbHOCTH B 00JAaCTH €CTECTBEHHO-
Hay4HbIX MCCJICIOBAHUM M CO3JaHMM HOBBIX TexHosoruid. Ho He MeHee BaxkHOM 3amayeit
ABJIsIETCA (POPMUPOBAHUE €CTECTBEHHO- HAYYHOI I'paMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 00y4aromuXCcsi, KOTOPBIE B TajbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HOOOPa3HBIX cdepax
nesTe’abHOCTH. COrnacHo MPUHATOMY B MEXIYHApOAHOM COOOIIECTBE ONPEEICHHIO,
«EctecTBeHHO-Hay4YHass I'pPaMOTHOCTh — 3TO CHOCOOHOCTh 4YEJOBEKAa 3aHMMaTh AaKTHBHYIO
IpaXIaHCKYIO TIO3HIIHIO IO OOMIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, U €ro FTOTOBHOCTh HHTEPECOBAThCS €CTECTBEHHO-HAYYHBIMU UJICSIMU.

Bocnurarenphpiii noreHuuan yudedbHoro mnpeamera «®dusmka» Ha YpOBHE OCHOBHOIO
o0111ero 00pa3oBaHMsl peaI3yeTcsl Ha AeATeIbHOCTHON OCHOBE uepes:

IpUBJICUEHNE BHUMaHMs 00y4aroIuXcs K IIEHHOCTHOMY aCHEeKTy M3y4JaeMbIX Ha ypoKax
SBJICHUM, OpraHu3anuio paboThl C MOJyyaeMOd Ha ypoke uHpopMmaluend (U3NIEeCKoro
COZepKaHus, BKJIIOYas WH(GOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (M3MKH;, aHanu3 W
KpUTHUYECKOE OLlEHUBaHWE UH(POpMALIUY;

NpPUMEHEHHEe Ha YypPOKE HWHTEPAaKTUBHBIX (GopM pabOTBl C  OOyYarOUIMMHCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOIIMX II03HABATEJIbHYIO MOTHUBAIMIO O0y4aroIuxcs;
JUIAKTUYECKOTO TeaTpa, IJe MOJyuyeHHblE Ha ypOKE 3HaHMsS OOBITPBIBAIOTCS B TeaTPalbHBIX
[IOCTAHOBKAX; TIpPYyNIOBOH paOoThl WM paboThl B Mapax, KOTOpbIE ydaT OOy4aroluXcs
KOMaHJHOU paboTe U B3aUMOJAEUCTBUIO C IPYTUMHU 00Y4arOIUMUCS;

MHUIMAPOBAaHUE M TMOJUIEP)KKY HCCIIEA0BATENbCKOM AEATENbHOCTH OOy4YaroUIMXCs B
pamKax peaju3alii UMH HHAWBHUYAJbHBIX M TPYHIOBBIX HCCIEI0BATEIbCKUX MPOEKTOB, YTO
JaeT 00ydJaroUMMcsl BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PelIeHHs POOIeMBbl,
pa3BHUBaeT yMeHUsl HaOII0AAaTh IPUPOIHBIE SIBICHHUS, BBIIIOJIHATH ONBITHI U SKCIIEPUMEHTAIIbHBIE
UCCIIEIOBAaHUsI C  HUCMOJb30BAHUEM  M3MEPHUTEIbHBIX  MPUOOpPOB, (GOpPMHpPYET  HAaBBIK
TeHEpUPOBaHUs U OPOPMIIEHHS COOCTBEHHBIX WJEH, HAaBBIK MYOJIMYHOTO BBICTYIUIEHHUS MEpeN
ayIUTOpHUEN, apryMEHTUPOBAaHUS U OTCTAUBaHMs CBOEH TOUKU 3PEHMUS;

3HaKOMCTBO cO chepaMu NMpodecCHOHANbHOMN JesTeNbHOCTH, CBSI3aHHBIMM C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMM Ha JOCTIDKEHUSX (U3NYECKOM HayKH, YTO
CIOCOOCTBYET Pa3BUTHUIO MPEACTABIECHUN O BO3ZMOXHBIX cdepax Oyayiied npodeccuoHanbHON
NeSTeNbHOCTH, CBSA3aHHOW ¢ (DU3MKOM, IMOArOTOBKAa K JajbHeWIIeMy OOy4YeHHIO B 3TOM
HaIpaBJIEHUH U OCO3HAHHOMY BhIOOPY oOydaroruMucs Oyayiiei nmpodeccun;

YCTaHOBJIICHHE JOBEPUTEIIBHBIX OTHOUIEHMSI MEXAY YYUTEIeM M Y4YEHHUKaMH,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSTHIO y4YalIUMHCS TpeOoBaHMI W Mpoch0 y4HTEs,
aKTUBH3ALMM UX IT03HABATEIbHON JEATEIBHOCTH U aKTUBHOCTH;

noOy>xJieHne o0ydJaromuxcsi K COOJII0IEHUIO Ha YPOKE OOIIETIPUHATHIX HOPM MOBEICHUS,
MPaBUJI OOLIEHUS CO CTAPIIUMU (YUUTENSIMHI) U CBEPCTHUKAMU (ILIKOJIEHUKAMH);

HCIOJIb30BaHNE BOCIIUTATEIbHBIX BO3MOXKHOCTEN COJIepKaHusl yueOHOro MpeiMeTa yepes
JIEMOHCTpAlMI0  O0yJaroIMMCsl TPUMEPOB  OTBETCTBEHHOI'O, TIPAXXJIAHCKOTO IOBEICHUS,
MIPOSIBJIEHUS YETIOBEKOJIIO0US U 100pOCEPACUHOCTH;



OopraHu3anyio ImedcTBa MOTHUBHPOBAHHBIX M JPYAUPOBAHHBIX YYaLIMXCS Hal UX
HEYCIIEBAIOIINMHU OIHOKIACCHUKAMY;

3ajaun 3CTETUYECKOr0 BOCHHUTAHUS MOXHO YCIOBHO pAa3feUTh Ha JABE TPYIIBI —
npUOOpeTeHNnEe TEOPETUUYECKUX 3HAaHUM W (HOPMHUpPOBAHME TpPAKTHUECKUX yMeHH. IllepBas
rpynmna 3aiad pemaer BOMPOChl MPUOOIIEHUS K ICTETUYECKUM IIEHHOCTSIM, a BTOpas —
AKTUBHOI'O BKJIIOUEHHS B 3CTETUUECKYIO JESTEIBHOCTD.

C yuerom paboueit nmporpammbl BociuTanuss MAOY MO r. Harans «COII Ne6» um. A.

N. T'opauenko (Moaynb «lIIkonbHBINA ypOK») BOCHMTATEIbHBIA NMOTEHLUAT YPOK pEaU3yeTcs

qepes:

lesieBbIe IPUOPHUTETHI

MeToabl U NpreMbI

VYcTaHOBIEHUE J10BEPUTEIBHBIX
OTHOILLIEHUN MEXAY YUUTEIEM U
€ro y4eHHUKaMHu

[Toompenue, mnoanepxKKa, npoceba  yduTens.
[TpuBneuenne BHUMaHUs oOydaromuxcst K 00CykaaeMoil Ha

II0XBaJja,

ypoke WHGOpMAIUU, AaKTHBH3AIMI0 KX I03HABATEILHOM
JIEATEIbHOCTH  4epes

9JICMCHTOB, I/ICTOpI/If/'I N3 )KXU3HU COBPEMCHHUKOB.

HCIIOJIb30BaHHUC 3aHUMAaTCIbHBIX

[Tobyxnenue mKoJIbHUKOB | [ToOyknmenne  oOywarommuxcss  coOnogaTh Ha  YpOKe

coOII01aTh Ha ypOKe | OOIIenprHAThIE HOPMBI TOBEJCHHS, MpaBWJIa OOLICHHUS CO

OOIICTIPUHSATHIC HOPMBI | BCEMH  YYaCTHMKaMH  O0pa3oBaTeIbHOrO  Ipoliecca,

TIOBEICHHUSI NPUHIUIBL  Y4eOHOW JHMCIUIUIMHBI W CaMOOPTaHU3aIlUuH
Yyepe3 3HAKOMCTBO U B TOCIIeAyIomeM coooienue «IIpasu
BHYTPCHHETO PacHopsiika 00Y4aroIiXCs», B3aUMOKOHTPOJIb
¥ CAMOKOHTPOJIb 00yYarOIIHUXCS.

[TpuBneueHue BHUMaHus | Co3laHue  CHEIHUAIbHBIX  TEMATHYECKHX  IPOCKTOB,

HIKOJIbHUKOB K I€HHOCTHOMY
aCIeKTy HM3Yy4aeMbIX Ha ypOKax
SIBJIEHUU

pacCUUuTaHHBIX Ha COTPYAHUYICCTBO My3CﬁHOFO ncgarora,

MeJarora-fncuxojaora ¢  y4uTeasIMH  NPEAMETHUKAMH,
opraHuzanus padoThl ¢ MNOJIY4aeMOM Ha ypOKE COLHAIbHO
3HayuMoW  uHpopmauueld —  WHULKUHUPOBAHUE ee
00CyKJ1eH!s, BBICKa3bIBaHUS YUaIllUMUCS CBOETO MHEHUS 110
ee MOBO/Y, BBIPAOOTKU CBOETO K HEil OTHOILEHUS, pa3BUTHE

YMEHUS COBEpIIATh MPABUIBHBIN BBIOOD.

Pa3zBuTHe 1mO3HABATENHLHOH WU

TB OpquKOﬁ AKTHUBHOCTH,

HHUIIUATUBHOCTU B Pa3JIMYHBIX

cdepax peIMETHOM
NEeSITeIIbHOCTH, pacKphITUS
TBOPUYECKUX CIOCOOHOCTEH,
oOydJaromuxcsi ¢  pa3HBIMHU
00pazoBaTeIbHBIMU

MOTPEOHOCTIMU u
WH/IMBUyaJIbHBIMU

BO3MOXXHOCTIMHA

OpraHmauI/m MNPEAMETHBIX O6p8.30BaTeJ'II>HBIX COOBITHI
(HpOBeI[eHI/Ie MNPEAMETHBIX I[eKaI[) AJIs0 06yqaronmxc51.




Hcnonb3oBanue
BOCHUTATEIIHHBIX BO3MOXKHOCTEH
coaep KaHus
npeaMera

y4eOHOTO

JleMoHCTpanysi ~ A€TSIM  NPUMEPOB  OTBETCTBEHHOTO,
TPaXXTAHCKOTO TIOBEJEHUS, MPOSBICHUS YEIOBEKOIIOOUS U
100pOCepIeYHOCTH, NEPEBOJI COACPKAHUSI C YPOBHS 3HAHUIMA
Ha YPOBEHb JIMYHOCTHBIX CMBICJIOB, BOCIIPUATHE LICHHOCTEU
yepe3 MoAdOp COOTBETCTBYIOIIMX TEKCTOB JMJIs UTCHUS,
3aja4 1 peuleHus, MpOoOJIEMHBIX JUISL

o0cyxJeHusl B Kjlacce, aHaJIU3 MOCTYIIKOB JIFOJIEH, UCTOPUI

CUTYyalMil

cyne0, KOMMEHTapuu K MPOUCXOAALINM B MHPE COOBITHSIM,
UCTOpHUYECKas cIpaBka «JIeHTa BpeMeHHM», IpPOBEACHUE

YPpOKOB MyKeCTBA.

[Ipumenenue Ha

ypOKe
WHTEPAKTUBHBIX (OpM padOTHI

ydamuxcs

HuTennexryanbHble UTPHI,
MO3HABATEJIbHYI0O  MOTHBAIIUIO
KOTOpbIE  JalOT

CTUMYJIMPYIOLIHE
LIKOJIBHUKOB;  KBECTHI,
ydanmmcest
npuoOpecTH ONBIT BEIACHHUS KOHCTPYKTHUBHOI'O JMaiora B
atmocdepe
ACTETUYECKUX IEePEKUBAHUM,

JAUCKYCCUH, BO3MOXXHOCTb

MHTEJJIEKTYaJIbHBIX, HPaBCTBEHHBIX U
CTOJIKHOBEHUHN Pa3IMYHBIX
B3IJIS,I0B M1 MHEHUH, [MOMCKA UCTUHBI U BO3MOXHBIX IyTeH
pellleHuss 3aayd WIM NpOOJEMbl, TBOPUYECTBA YUUTENS M
yuyalxcs, IpynmnoBble pabOThl WM pabOThl B Mapax, C
LEJIbI0 00y4eHUs] KOMaHJHON padoTe M B3aUMOJECHCTBHUIO C

IpYyTMMH  JI€TbMH, TIOCTAaHOBKM  OOmmIed  memw, Ui
JOCTHKEHUS KOTOPOM KaXKIbIH JOJDKEH BHECTH
WHIUBUYabHBIHI BKJIAI, pacipeieeHUIo poOJICH,

pedrexcuei BKi1aaa Kaxaoro B OOIMIMNA pe3ysibTarT.

MotuBanus APYAUPOBAHHBIX
y4danmxcs Haj nux
HEYCIEBAIOIIUMHU
OJIHOKJIaCCHUKaMH

HacraBHnuectBo. YyacTue mpeacTaBuUTENEH NIKOJIBHOTO
aktuBa B CoBere NOAACpX KU peOdeHKa IO BOIpocaM
HEYCIMEBAIINX OOYYarOMMXCS C IEbI0  COBMECTHOTO
COCTaBJICHUS JTUKBUAAIUU

IIJ1aHa aKaJeMHYeCKOMN

3aJ0JIDKCHHOCTHU 110 IpCAMETaM.

Pa3BuTus CcaMoOCTOSTENLHOCTH,
peduekcun U
TUTAHUPOBAHHUS

CaMOOIICHKH,
JesITeIbHOCTH,
BUJICHUSI TIPABHJIBHOTO BEKTOpa
JUISt

JaTbHEHIIIErO pPa3BUTHA

CIIOCOOHOCTEH

Hcnonp30BaHue TEXHOJIOTHUH ((HOpT(I)OJ'II/IO».

NuannurpoBanre U MOIAEPKKA
HCCIEeI0BaTEIbCKOMN
NEITEILHOCTH IIKOJILHUKOB

Peanmaum[ MU HHIAWBUAYAJIbHBIX u IpYMIIOBBIX

HCCICOOBATCIIbCKUX IMPOCKTOB, 4YTO JAaCT MIKOJbHHUKaM

BO3MOXHOCTb HpI/I06pCCTI/I HaBBIK CaMOCTOATCIIbHOI'O
pemicCHuA TCOpCTH‘ICCKOﬁ HpOGJ’ICMBI, HAaBBIK TCHCPUPOBAHUA
u O(pOpMJ'IeHI/IH COOCTBEHHBIX I/IJICI\/'I, HAaBBbIK YBAXUTCIIbHOT'O

OTHOLICHUA K 4YYXUM HICAM, O(I)OpMJ'ICHHBIM B pa60Tax




JPYTUX HMCCIIeNoBaTeNed, HaBBIK MyOJIMYHOTO BBICTYIJICHUS
nepes ayAuTOpUEd AapryMEHTHUPOBAHMS M OTCTAaUBAaHUS
CBOCH TOYKH 3PCHHUS.




COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUHM OKPY KAIOIIEro MUpA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ousnyeckre SABICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, 3JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue Quandeckux BenuuyuH. DPuandyeckue MNpuOOpHI.
[TorpemHocTh 3MepeHuii. MexayHapoaHas cucTemMa euHUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKHU M3y4aloT Mpupoxay. EcTecTBeHHOHay4 HBIN
METOJl TO3HAHUS: HAOMIOJEHUE, IOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIIEPUMEHT 110 TPOBEPKE THUIOTE3, OOBSICHEHHE HaOomaeMoro sBieHus. OmnucaHue
(U3NIECKUX SIBIICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexannueckue, TEIUIOBBIC, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBIICHMUSL.

2. dusuyeckue MpuOOPHI U MPOIEIypa MPSAMBIX U3MEPEHUI aHAIOTOBBIM U IHU(DPOBBIM

npubopom.

Jlabopamopuwvie padbomot u onvimol.

OrnpezenieHue 1EHbI IeTEHUs IIKAJIbl U3MEPUTEIILHOTO TPHOOpa.
N3mepenue paccTosTHUN.

N3mepenue 00bEMa JKUIKOCTU U TBEPAOIO TeEIA.

Ornpenenenue pa3MepoB MajbIX TeEl.

W3mepenune Temmeparypbl MpH IOMOIIM JKUAKOCTHOTO TEepPMOMETpa MU JlaTYHKa
TEMIEPATypHI.

agrwbdE

6. IlpoBemeHue wuccienOBaHUS TIO IMPOBEPKE THUIOTE3BI: JAIBHOCTH IMOJETA MIApUKA,
MYHIIEHHOTO TOPH30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeJIEHNS 0 CTPOCHHH BellleCTBA.

CTpoeHHE BEIIECTBA: aTOMBI M MOJIEKYJbI, WX pa3Mmepbl. OIBITH, JTOKA3bIBAIOIIIEC
JTUCKPETHOE CTPOCHHE BEIIECTBA.

JIBukenne uacTul] BemiecTBa. CBSI3b CKOPOCTH JIBIDKEHHUS YacTHIl C TEeMIIepaTypou.
BpoynoBckoe nBwkenue, nuddysus. BzaumoneiicTBHe uacTHI] BElIeCTBA: MPHUTSDKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHMSI ~ BEIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH W TBEPIBIX
(kpucTaInyecKkux) Tel. B3anmMOCBS3b MeXAy CBOMCTBAMHU BEIUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HabGmronenre OGpOyHOBCKOTO JBUXKEHUS.

2. Habmonenue nuddy3uu.

3. HaOmoneHue SBICHUMA, OOBSICHSIOMNXCS MPUTHKCHUEM WA OTTAIKHBAHHEM YaCTHI]

BEII[ECTBA.

Jlabopamopuvie pabomul u onvimot.

1. OueHka quameTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JCHCTBYS CHIT MOJICKYJIIPHOTO MTPUTSKESHUS.

Pa3nen 3. /IBU:KeHHe U B3aMMO/IeliCTBHE TeJl.



Mexannueckoe IBH>KeHUE. PaBHOMepHOE W HepaBHOMEpHOe nBUkeHHE. CKOpOCTb.
CpenHsist CKopoCTb IPY HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTu ¥ BpeMEHU IBUKEHUSI.

SIBnenune wmHepuuu. 3akoH HMHepuMU. B3auMmopeicTBuME Ten Kak MpUYMHA H3MEHEHHUS
CKOpPOCTH JBHWKEHHs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHHUIIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeicTBusi Ten. Cwia ynpyrocth U 3akoH ['yka.
N3mepenne cuiabpl ¢ MOMOIIBKO JUHAMOMETpA. SIBiIeHuE TAroTeHuss M cuia Tskectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CiojkeHue cui, HaIpaBJIEHHBIX IO
oJHOI npsimoil. PaBHozelcTBytomas cuin. Cuia TpeHus. TpeHne CKOJIbKEHUS U TPEHHUE IOKOSI.
TpeHue B IpUpoie U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHU4eCcKOro IBUKCHHUS TeTa.

N3mepenne ckopocTH NPSIMOJIMHEWHOTO JBUKEHUS.
Habuntonenue siBieHUst HHEPLIUH.

Habnronenne u3MeHeHus! CKOPOCTH IIPY B3aUMOJICHCTBUU TEJI.
CpaBHeHHE Macc 10 B3aUMOJEHCTBHIO TEI.

CrnosxeHue cuJl, HallpaBJIEHHBIX 110 OJHOM MPSAMOIL.

ok wnE

Jlabopamopnusie pabomsl u onvimot.

1. OmpeneneHuie CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIApUKa B JKHUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmnpezneneHue CpemHEH CKOPOCTH CKOJIBXKEHHs OpycKa WM MIapHKa 10 HAKIOHHON
IJIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPIOTO TeTA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiii) Mpy>KUHbI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJl, JKHAKOCTEN U ra3os.

JaBnenue. CriocoObl yMEHBIICHNS U YBETWYEHUs 1aBiIeHus. [{aBieHue raza. 3aBUCHMOCTb
JaBlieHHs ra3a oT 00béMa, Temreparypsl. [lepenava naBneHus TBEPABIMU TEJIaMH, )KUIKOCTIMHU
n ra3amu. 3akoH [lackansa. IIHeBMaTHueckne MamMHbBI. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
ryounsl.  'mpapocratmueckuit  mapajgokc. CooOmiaromuecss  cocyasl. ['mapaBinndeckue
MEXaHHU3MBI.

AtMocdepa 3eminn u atmocdepHoe naBiaeHHe. [IpuuMHBI CylIeCTBOBaHMS BO3AYIIHOMN
ob6onoukn 3emnu. OmnbiTr Toppuuennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
aTMoc(epHOro JaBJIEHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl a8 wu3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JlelicTBuE XUKOCTH U ra3a Ha Morpyk€HHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUAKOCTHIO U Ta30M.
Coobmarommuecs: Cocyabl.

I'mppaBnuueckuit npecc.

[IposiBneHue neicTBust aTMOCPEPHOTO JTABIICHUS.

SAEE .



3aBUCHUMOCTh BBITAJKUBAIOMIEH CHJIBI OT 00bEMa MOTpYKEHHOW YacTH Tela |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEN CHIIBI BECY BHITCCHEHHOM JKUKOCTH.

VYcinoBue IUIaBaHMA TeN: IIABaHUE WM IOTPY)KEHHE Tl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnusie pabomul u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B KHUIKOCTD
YacTH TeJna.

OnpeneneHre BBITAJKUBAIONIEH CHIbI, JIEUCTBYIOIIEH Ha TeJO, MOrPY>KEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIBL, JCHUCTBYIOLIEH HaA TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, NEHCTBYIOLICH Ha
TEJIO B KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YACTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOAKU M OIpEHEIICHHE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGora m MomHoCTh. JHeprus.
Mexanuueckas padbota. MoLIHOCTb.
[TpocTble MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCThb. [IpaBuiio paBHOBecus

phlyara.

[Ipumenenue npaBmiia paBHOBeCUs pblyara K OJOKY. «30J0TOE€ MPABUIIO» MEXAHUKU.

KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHNU3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprusa. Kunernueckas M mnoreHuuanbHas 3Heprus. IIpespamienue
OJIHOT'O BHJ1a MEXAaHUYECKOM SHEPIUU B IPYroi. 3aKOH COXPAaHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.
1. Omnpenenenue paGoOTBl CHJIBI TPEHUS MpPU PABHOMEPHOM JBIKEHHUHM Tejla [0
TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccrnenoBanue ycinoBU paBHOBECHS pbluara.
3. WM3mepenne KI1J] HaKIOHHO MIOCKOCTH.
4. W3ydeHue 3aKk0HA COXpAHEHUS] MEXaHUYECKOW DHEPIHUHU.
8 KJIACC

Paznen 6. TensioBble siBJIEHHS.
OcHOBHBIE MOJOXKEHHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHM CTpOeHus BeliecTBa. Macca

U pa3m

€pbl aTOMOB W MOJICKYIL. OHI)ITI)I, MOATBCPKAAOIIUEC OCHOBHBIC ITOJIOXKCHUA

MOJIEKYJIAPHOKUHETHYECKON TEOPHUH.

Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucramnnueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TENl HA OCHOBE MOJIOKEHUN
MOJIEKYJAPHO-KMHETUYECKON Teopur. (CMadvMBaHWE W KaNWUISIPHBIE SABJIEHUA. TerioBoe
pacIIUpEHHE U CKATHUE.

Temneparypa. CBsA3b TeMIIEpaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBMJKEHMSI YacTHII.
Buytpennsas osHeprus. CrnocoObl H3MEHEHHs] BHYTPEHHEH OJHEpPruu: TeIuionepenada |
coBepiieHne padboTel. Buas! Teronepenayu: TEMIONPOBOHOCTh, KOHBEKITHS, H3TydeHHUE.



KonmuecTBO TEmOTHL. YenbHas TEIUIOEMKOCTh BEHIECTBA. TeIIOOOMEH H TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lmaBreHue W OTBepIEeBaHWE KPUCTATLTUYECKHIX
BEIIECTB. YAenbHas Temiora IuiaBieHus. [lapooOpazoBanume u KoHAeHcanus. VcmapeHwue.
Kunenue. YnenbHass Terora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPAaTypbl KHIICHHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3myxa.

OHeprus TOIUIMBA. Y Ie]bHAs TEIIOTa CTOPaHUsI.

[Tpunuunsr pabotsl TeruoBelx aBurareneit KIIJ[ temnoBoro nBurarens. TeruioBble
JIBUTATEIIM U 3aLUATA OKPYKAOIIEH CPEIBL.

3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTUH B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpavyuu.

Hab6mronenne OpoyHOBCKOTO ABHKEHUS.

Ha6monenue nuddysun.

Habmtoienue siBineHnii CMauMBaHUs U KaWJUISIPHBIX SBJICHUH.

HaGuroieHune TeroBoro pacumpeHus Tell.

N3menenue naBieHus ra3a npyu U3BMEHEHUH 00bEMa U HArpeBaHUU WJIH OXJIAXKICHUU.
[IpaBuna uzmMepeHus TemiepaTypsl.

Bunsl Teruonepenaun.

Oxuaxk/ieHre mpyu COBEpIICHUU PaOOTHI.

©ooNO O WDNE

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.
. CpaBHeHUE TEMI0EMKOCTEN pa3IMUHbIX BELIECTB.
. HaOronenue kunenus.
. Habxromenue mocTostHcTBa TEMIIEPATyPhI PH TJIABICHHUH.

[ S
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13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuwvie padbomot u onvimol.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJISIPHOTO MPUTSKEHUS.

OnbITHI IO BRIPAUTMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WUJIU caxapa.

OnbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIAKOCTEH 1 TBEPIBIX TEI.

Omnpenenenue AaBleHus BO3AyXa B OaIOHE MIMPHUIIA.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIIEHUS BO3AyXa OT ero o0néma u

HarpeBaHUs WM OXJIKICHUS.

6. IlpoBepka THIIOTE3bI JMHEHWHONW 3aBHCHMOCTH JUTMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HaGmroneHne u3MeHEHUs] BHYTPEHHEH SHEPIrUM Tejla B PE3yJIbTaTe TEIUIONepeaaun u
paboTHl BHEUTHUX CHII.

8. HccnenoBaHue siBJeHHSI TEIIO0OMEHA MPU CMEMIMBAHUU XOJIOJHON U TOpsYEH BOJIBI.

9. OmpeneneHue KOJIUYECTBA TEIUIOTHI, TIOJYYSHHOTO BOJOW TPH TEIUIOOOMEHE ¢
HarpeTbIM METaNIMYECKUM [TUIHHIPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mpoiecca HCTapeHus..

12. OnpeneneHre OTHOCUTEIBHOM BIIAYKHOCTH BO3/IyXa.
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13. OmnpenencHue yaeIbHOM TETUTOTHI TUTABJICHUS JIbIA.

Pa3nes 7. JinekTpuyecKue U MATHUTHBIE SIBJICHUSI.

OnekTtpuzanusi Ten. JlBa poaa 3NEeKTpUYECKUX 3apsaoB. B3auMopeilcTBUE 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJI OT BEITUYHHBI
3apsJIOB U PACCTOSTHHS MEX]TY TEJIaMH).



Onexrpuueckoe nose. Hanpsx€HHoCTh 3nexkTpuueckoro noss. IlpuHuun cynepno3unun
ANIEKTPUICCKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTapHbIN aekTpudeckuil 3apsa. CtpoeHue
atoma. [IpoBOIHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

OJIEKTPUYECKUIT TOK. YCIOBHS CYIIECTBOBAHMS AJIEKTPUYECKOro TOKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JleHCTBUSA 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKHUM TOK B JKUJIKOCTSAX U ra3ax.

Onektpuueckass 1menb. Cuna Toka. OJeKTpuyeckoe HamnpspkeHue. ConpoTHBIICHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTHUBJICHHE BewlecTBa. 3akoH OMa 11 ydacTka LENu.
[TocnenoBarenbHOE U NapaieIbHOE COEIUHEHUE IIPOBOIHUKOB.

Pabota u MOLIHOCTD 371€KTpUUECKOro Toka. 3akoH /xoyns—JleHna. DnekTpudyeckue Henu
U TIOTPEOUTENH AIIEKTpUUYECKOr 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHble MarHuThl. B3auMozieiicTBUE NOCTOSHHBIX MarHUTOB. MarnuTHoe IoJe.
MarunuTtHOoe noJjie 3eMJId U €ro 3Ha4eHHe IJis1 KU3HU Ha 3emyie. OnbIT Dpcrena. MarauTHoe mose
3JIEKTPUYECKOTO TOKa. [[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. J[€MCTBHE MAarHUTHOIO IOJIA
Ha TPOBOJHUK C TOKOM. OJIEKTPOJABUIATellb IOCTOSIHHOTO TOKa. Vcmonp3oBaHue
3JIEKTPOJIBUTaTeIel B TEXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE.

Onbitel  @apaned. SIBiaeHue 3neKTpoMarHUTHOW  uHAyKuuu. llpaBuno  Jlenuna.
Onexrporeneparop. CrocoObl MONydeHHs] SJICKTPUYECKON SHEprud. IJIEKTPOCTAHIMHM Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTUU.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poJia 3NIEKTPUUECKUX 3apsAA0B U B3aUMO/IEHCTBUE 3apsHKEHHBIX TEIL.
VY CeTpoicTBO U JE€HCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas UHIYKIUS.

3aKOH COXpaHEHMsI AIEKTPUUECKUX 3aPAI0B.

[IpoBOIHUKY U TUAIAEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUW 3JEKTPUUECKOTO MOJIS.

M cTOYHHMKH MOCTOSSHHOTO TOKA.

©Coo~NOOR~LDE

JIeNCTBUS SIEKTPUIECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUIKOCTH.
. I"'a30BBbIi1 pazps.
. I3Mepenne CUilbl TOKa aMIIEpMETPOM.
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. I3mepenue 31eKTpuIecKOoro HaupsKeHUsT BOJIBTMETPOM.
. PeocraTt 1 Mara3us cOlnpoTHBICHUM.

[
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. B3auMoelicTBe MOCTOSSHHBIX MardHuTOB.

. MoaenupoBaHue HEBO3MOXHOCTH pa3/iesICeHUs OJIFOCOB MATHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

. OnsIT OpcTena.

el
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. MarauTHOE noJie ToKa. DIEKTPOMAarHur.

. [lelicTBME€ MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

. DIIEKTPOJABUTATENb IOCTOSTHHOTO TOKA.

. UccrnenoBanue siBII€HUS AIEKTPOMArHUTHOW MHAYKIWH.

. OnbiTer @apagest.

. 3aBUCHMOCTb HalpaBJiI€HUs! HAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3SHUKHOBEHHS.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie pabomot u onvimel.

OnbITH 10 HAOIOICHHIO JIEKTPU3AIMU T HHAYKLIUEH U IPH COMPUKOCHOBEHUU.

HccnenoBanue ASWCTBUS 3JIEKTPUIECKOTO MOJIsI HA IPOBOJHUKH U IUIICKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LTI MTOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue Hamps>KeHUsI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKa, HAYILETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS

pe3ucTopa M HAMPSHKEHUS Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUYECKOTO  COMPOTHUBICHHUS
IPOBOJHHKA OT €r0 JJIMHBI, UIOIIA M [TOTIEPEYHOr0 CEUYSHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHUS HAMPSLKEHUN MPH MOCIEI0BATEILHOM COSIMHEHUH
JIByX PE3UCTOPOB.

9. TIlpoepka mpaBuiia [Jis CUJIbI TOKA IIPU MapaJUIeTIbHOM COSIMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIMIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIOYKY, OT HaIpPKCHHS
Ha Heu.

13. Onpenenenne KITJ] HarpeBarens.

14. ViccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSIHHBIX MarHUTOB.
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15. 3y4eHre MarHWTHOTO IOJIS TOCTOSIHHBIX MarHUTOB MPU UX OOBEANHEHUU U
paszieNeHuH.

16. MccnenoBanue AEHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, 1EMOHCTPUPYIOILIME 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KATYILIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAaIlpaBJICHUS TOKA B KaTyIIKE.

18. M3yueHne AefCTBUSI MArHUTHOTO IOJISl HA IPOBOJAHUK C TOKOM.

19. KoncrpynpoBanue u n3yueHue paboThl SJICKTPOBUTATEIIS.

20. Usmepenne KI1J] anexTponBUraTenbHON YCTaHOBKH.

21. OnBITHI 110 WCCIEIOBAHUIO SBICHHUS JICKTPOMAarHUTHOW WHAYKIIUH: MCCIIEIOBAaHHE
W3MEHEHHU 3HAYCHUS M HAIPABJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanu4eckue siBJICHHUS.

Mexanuueckoe aBmxeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHNYECKOrO JIBWJKEHMs. PaBHOMEpHOe mNpsMOJIMHENHHOE JBHWKeHHe. HepaBHOMepHOe
npsMOJuHEHOe ABMKeHHe. CpenHsii M MTHOBEHHas CKOpPOCTb Tejla NPU HEPABHOMEPHOM
JBHYKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMofinHelHOe JBkeHne. CBoOoaHoe najeHue. OnbITh
lNasnmnes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u yacrora oOpamenus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Hetorona. Tperuit 3akon Herotona. IlpuHimmn
CYINEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBXXEHHUS, Cujla TPEHUs
ITOKOS1, APYTHE BUABI TPEHUSI.



Cuna TSDKECTM M 3aKOH BCEMHPHOI'O TATOTEHHs. YCKOpPEHHE CBOOOIHOTO TaJCHHS.
IBmxenne 1uiaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocTb. HeecoMmocTs
IIEPETPY3KHU.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUVIEHHON OChIO BpauieHusi. MomeHT cuiibl. LeHTp TskecTH.

Nmnynec Tena. 3menenue ummyibca. VIMiynbe cuibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE 1BUKEHUE.

Mexanuueckass pabora U MomHOCTh. Pabota cun Tshkectu, ynpyroctu, TpeHus. Cssb
sHeprun U paboTel. lloTeHnManbHAs SHEPrHsl Tena, MOAHATOTO HaJll MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas 3Heprus c:xaroi npyxuHsl. Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.

1. HaGnropenne MEXaHUYECKOTO IBHKCHHS Tella OTHOCHTEIBHO Pa3HBIX TEJI OTCYETA.

2. CpaBHeHHE MyTeH U TPAEKTOPUI JIBHUKEHUS OJHOIO M TOIO K€ Tela OTHOCHUTEJIBHO
pa3HBIX TEJ OTCYETA.

W3mepenne ckopocTy U yCKOPEHUS IPSIMOJIMHEUHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHMUS.

HabmtoneHue 1BuxkeHUs Tela 1o OKPY>KHOCTH.

HaOnronenne MexaHU4YeCcKHX SIBJICHUH, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTENBbHO KabuHeTa (PU3MKH.
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7. 3aBUCHUMOCTH YCKOPEHHUsI TeJla OT MACChI TeJa U JCHCTBYIOIIEH HA HETO CUIIBI.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOACHCTBUH TEIL.

9. U3meHeHue Beca Tela IPU YCKOPEHHOM JIBH)KEHUU.

10. [lepenaua uMmysbca Ipy B3aUMOJICHCTBUU TEJI.

11. IIpeoOpa3oBaHus SHEPTUH IPU B3aUMOJICHCTBUY TeEIl.

12. Coxpanenue uMnysbca Npu HEYNIPYroM B3auMOJICHCTBUN.

13. Coxpanenue UMIysbca Mpu aOCOTIOTHO YIPYTOM B3aMOACHCTBHH.

14. HabmoieHre peakTUBHOTO IBH)KEHUS.

15. CoxpaHeHne MeXaHU4eCKOW FHEPTUU MTPH CBOOOJHOM MaICHUU.

16. CoxpaHeHne MEXaHUIECKON SHEPTHH MTPH ABIKEHHUH TeJla IOJT ACWCTBUEM MTPYKUHBL.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHue TpakTa Il pa3roHa M JajbHEHIIEro paBHOMEPHOTO JBHKEHUS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHue cCpeqHEW CKOPOCTU CKOJBXEHHUs OpycKa WM JBWXEHHS LIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejla NpPU PAaBHOYCKOPEHHOM JBUKEHHWHU I10 HAKJIOHHOW
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €clid NpPU PaBHOYCKOPEHHOM [IBH)KEHUU Oe3 HaudaibHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOLIUE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

6. HccrmemoBaHuwe 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI HOPMAaJIbHOTO
JTaBJICHMUSL.

7. Ompenenenue KodHPUIUEHTA TPEHUS CKOJIbKECHUS.

8. OmpeneneHne KECTKOCTH TPYKUHBI.



9. Ompenenenue pabOTBI CWJIBI TPEHHS TMPU PABHOMEPHOM JABW)KCHHHM Tella TI0
TOPU30HTAILHOM MMOBEPXHOCTH.

10. Onpenenenue paboOThHl CUJIBI YIIPYTOCTH MPHU MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. V3zyuenue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexann4yeckue KoJa1e0aHUsSI M BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHMIA: MEpUOJ, 4acToTa,
amruiutyna. MaTtematuueckuid U TNPYKUHHBIA MaaTHUKH. [IpeBpaiieHue »Hepruv mpu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. Beinyxaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CaoiicTBa MexaHu4eckux BoJiH. [Ipo/ionibHbIe U MonepeyHble BOIHBL. J{JIMHA BOJHBI U CKOPOCTD
e€ pacpocTpaHeHusi. MexaHu4ecKue BOJIHbI B TBEPOM Teje, CEHCMUUECKHE BOTHBI.

3Byk. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3ByKa. MH(Ppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habnronenne xoneOaHMii T MO JEMCTBUEM CHITBI TSKECTH M CHITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYXKHUHE.

Habnronenne BEIHYKIEHHBIX KOJIEOaHUH M PE30HAHCA.

PacnipocTpanenre npoaoibHbIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

Habnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue 4acTOTHI U Mepr0Ia KOIeOaHUI MaTEMaTHYECKOTO MasiTHUKA.
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2. OmpeneneHne 4YacTOTHI U MEPHOA KOJICOaHUH TPYKMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCHMOCTH TNEpHOAA KOJIEOAHWH MOJBENIEHHOTO K HHUTH Tpy3a OT
JJIMHBI HUTH.
4. HccnepoBaHue 3aBUCMMOCTH TEpHUOJa KoJIeOAaHUN MPYKMHHOTO MasiTHUKAa OT MAcCChI
rpysa.
5. IIpoBepka He3aBHCHMOCTH NepuoJia KojebaHuil rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipys3a.
6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh I€pUojia KojJeOaHW MNPYXHUHHOTO
MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHs CBOOOIHOTO MaIeHUs.
Paznen 10. DiekTpoMarHuTHOeE 1MoJie M 3JIEKTPOMATHUTHBIE BOJTHBI.
OJEeKTPOMAarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1IKkana 3meKTpoMarHuTHBIX BOJIH. VICHOIb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BogHOBBIE CBOICTBA CBETA.
Hemoncmpavyuu.
1. CgaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBa CBETA.
Jlabopamopuvie pabomul u onvimot.
1. U3ydeHue cBOICTB 371€KTPOMAarHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO Tele(OoHa.
Pa3zpnen 11. CBeroBble sIBJICHUS.
JlyueBas Mmonienb cBeta. Mcrounuku csera. [IpsiMonuHeiiHOe pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cBeta. [Imockoe 3epkano. 3akoH OTpakeHuUs CBETA.



IIpenomnenue cBera. 3akoH npenomMieHus cBeta. [loiHOe BHYTpeHHEE OTpaKeHHE CBETA.

Hcnonbs30BanKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITHUYECKUX CBETOBOIAX.

Jlunza. Xox mydeit B nmuH3e. Onrruyeckas cuctema QoToarapara, MUKPOCKOIa U
Tesneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasnosxxenue 6enoro ceera B criekTp. OnbiTel HhtoToHA. ClioKeHHe CIEKTPaTbHBIX I[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

©ooN O~ wdDE

[IpsiMonrHENHOE pacIpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuyenue n300pa>keHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.

OrnTruyeckuii CBETOBO/I.

Xox nydeit B cobuparomieit TuH3e.

XoJ1 Tydel B pacCerBarOLIEH JIMH3E.

[Tonyuyenne n300paxeHUi C IOMOILBIO JIHH3.

[Ipunuun neiictBus goroamnnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogensb riasa.
11. PasznoxeHue 0emoro cBeTa B CIIEKTP.
12. ITony4yenue 6en0ro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnusie pabomsl u onvinot.
1.

2.
3.
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HccnenoBanne 3aBUCUMOCTH yIJla OTPAKEHMsI CBETOBOTO JIyda OT yIJIa MaJCHUs.
N3yyeHune xapakTepUCTHK N300pa)KeHUs MIpeMeTa B INIOCKOM 3epKaJe.

HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMIIEHUSI CBETOBOIO Jy4a OT YIja MaJeHus Ha
IPaHULE «BO3LYX—CTEKIIO».

[Tonyuenue n300paskeHUil C TOMOIIBIO COOUPAIOLIEH JINH3BI.

Omnpenenenue GoKyCHOro pacCTOSHUS U ONTUYECKON CUIIbI COOMPAIOILEH JTNH3BL.
OnbITHI O Pa3I0KEHUIO OEIOro CBETA B CIEKTP.

OnbITel O BOCHPHUATHIO L[BETA MPEIMETOB IPU UX HAOIIOAECHUHM uepe3 LBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBauroBble iBJI€HHS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Mcnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramMma-uznyudeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas wmopnens aromHoro sapa. Mszortomel. PaguoakTtuBHble npeBpamieHus. llepuon
II0JIypacnaaa aTOMHBIX sIIEp.

SAnepHble peakiyy. 3aKOHbI COXPAaHEHMSI 3apsA0BOI0 M MacCOBOTO YHMCEN. DHEPIUsl CBSI3U
aTOMHBIX szep. CBA3p Maccel M 3Hepruu. Peakuuum cuHTe3a m JeneHus suaep. Mcrounukn
sHepruu CosHIa U 3BE3].

Snepnas sHepreTuka. JlecTBUS palMOAKTUBHBIX U3JTYY€HHUI HA KUBBIE OPTAHU3MBI.

Hemoncmpayuu.
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CrexTpsl U3JIy4E€HHS U TTOTJIOICHUSI.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp BoJopoja.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuérurika MOHU3UPYIOIINX U3TY4YEHUH.

Perucrpanus nznmydeHus NpupOIHBIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopnwvie pabomot u onvimel.

1. HalGnromeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEeKOB: U3MEPEHUE YHEPTUHM YACTHUIBI 10 TOPMO3HOMY IyTH (I10

dboTorpadusm).

3. UH3mepenue paamnoakTHBHOTO (PoHA.

IoBTOPUTENBbHO-00001IAO M MOTYJIb.

[ToBTOpUTENHEHO-0000IAOMIMKA  MOAY/Ib HIpEJHA3HAYeH JUId CHCTeMaTu3alud |
00001IeHNS TPEIMETHOTO COACPKAHUS U OIbITa 1€ATEIbHOCTH, IPUOOPETEHHOTO MPH U3YUECHUU
BCero Kypca (pu3uku, a Takxke sl MOJATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
¢busuKe 1 00yJaroMKXCsl, BEBIOPABIIUX ATOT YUCOHBIN MpEMeT.

[Ipy w3yYyeHWW MJAHHOTO MOMAYJSI PEATM3YIOTCS W CUCTEMATH3UPYIOTCS — BHJIBI
NEesTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TMPEIMETHBIX U
METaNpeIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB OOy4ueHUs, POPMHUPYETCS] €CTeCTBEHHOHAYUHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICJIOBAHMS SIBJICHHHA MPUPOABl U TEXHHKH,
OBJIAJICHUEC YMCHHSAMH OOBSCHITh (DU3MYECKHE SIBIICHUS, MPUMEHSS TOJyYeHHBIC 3HAHWS,
peliaTh 3aa4n, B TOM YHCIIe KaYeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHLHOCTHBIA XapakTep AaHHOTO pa3jelia peanu3yercs 3a CYET Toro,
YTO 00yYaromuecs BBITOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IPEJIaracTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSCHATH (DU3HUECKUE SABICHUS
B OKpY’KaroIllel MPUpoie U MOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAYYHBIC METOJbI MCCICAOBAHUS (DU3NUYCCKUX SIBJICHHUM, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HamOOJIE€e BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOIOTHUH,
HalpuMep, MPAKTUYECKOTO WCIOIh30BAHUS PA3IUYHBIX HCTOYHHKOB JHEPIHH HA OCHOBE
3aKOHA TPEBPAICHUS W COXPAHCHHUS BCEX HM3BECTHBIX BHJIOB JHEPTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3ydyenue ¢(u3uku Ha YpPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs HAIpPaBIECHO HA

AOCTHIKCHUC JINYHOCTHLIX, MECTAIIPCAMCTHBIX U IMPEAMCTHBIX 06p330BaT€JIBHLIX PEC3yJIbTATOB.

B pesynbrare uzydenus Gpu3uky Ha ypoBHE OCHOBHOTO O0IIEro 00pa3oBaHus y

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONIUE JINYHOCTHBIE PE3yIbTaThl B HACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:
| TposIBIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pU3NYeCcKOit
HayKH;
| LEHHOCTHOE OTHOIICHHUE K JOCTHKEHHUSIM POCCHUUCKUX YUEHBIX-(H3HKOB;
2) rpaKIaHCKOr0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
| TOTOBHOCTbH K aKTUBHOMY y4YacCTHIO B OOCY/IE€HUU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX
po06JieM, CBA3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
| OCO3HaHWE BAYKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B ACATEIBHOCTH YYEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMA:
|  BOCHIPHUSATHE ICTETUYECKUX KauecTB (PM3MUECKON HayKH: €€ FrapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HeHHOCTH HAYYHOTO MO3HAHUSI:
| OCO3HaHME IIEHHOCTH (PU3MUYECKON HAayKu KaK MOILIHOTO MHCTPYMEHTa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHIA, Ba)KHEHIIIEH COCTABISAIONICH KYIbTYpPHI;
| pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, UHTEPECA K UCCIIEOBATENBCKOM 1eATEeIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIHOHAIBLHOTO GJIAT OOy YHS:
| OCO3HaHHME LIEHHOCTH OE30MacHOro 00pa3a *U3HU B COBPEMEHHOM TEXHOJIOIMUECKOM
MHUpE, BaXXHOCTU IpaBuil O€30IIaCHOr0 TIIOBEJACHMS Ha TpaHCIOpPTe, Ha Joporax, ¢
AIIEKTPHUYECKUM U TETIJIOBBIM 000pPY/IOBAaHUEM B IOMAITHUX YCIOBUSX;
| copMHPOBAHHOCTH HaBbIKa pedIEKCUH, MPU3HAHNE CBOETO IpaBa Ha OMMOKY M TaKOIro
e IIpaBa y APYyroro 4ejaoBeKa;
6) TPyA10BOIr0 BOCHIHTAHMSI:
| aKTUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3ajay (B paMKax CeMbH, 00pa30BaTelbHON
OpraHM3all¥, TOopoJa, Kpas) TEXHOJOTMYECKONM © COIMAlbHOW  HAmpaBICHHOCTH,
TpeOyIOLMX B TOM YUCIIe U (PU3HMUECKUX 3HAHUI;
| MHTEpecC K MPaKTUYECKOMY U3YUEHHIO PO EeCcCHil, CBA3aHHBIX ¢ (PU3UKOM;
7) IKOJIOTHYECKOT0 BOCIIUTAHUS

| OpHeHTalUs Ha NMpUMeHeHHe (U3NYECKUX 3HAaHUM JUI pelleHus 3ajad B 00JacTu
OKpY>Karoliel cpefbl, TNIAHUPOBAHUS IMOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBHUNA
U1l OKpY>Karollen cpeabl;
| oco3HaHHe IMI00ATBHOT0 XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTEeH UX peleHHUs;
8) amanTanum K N3MEHAIOIIUMCS YCJIOBUSM CONMAIBLHON U IPUPOTHOM CPelbl:

| mOTpeOHOCTh BO B3aMMOJCHCTBHHM TPH BHINOJHEHUHM HCCIECIOBAaHUN U TPOEKTOB
(bu3nvecKoil HaIPaBICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;
| TOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JesITeIbHOCTD;
| moTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (OPMYIHPOBATH HJIEH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SBICHHUSIX;
| oco3HaHuE NePUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 007aCTH (PU3HUKH;



® | IUIAHHPOBAaHHUE CBOETO PA3BHUTHUS B IPHOOPETEHNUN HOBBIX (PU3MUECKUX 3HAHUIA;

CTPEMIICHUC QAHAIM3UPOBATh MW BBIIBIATH B3aMMOCBA3W TPUPOJIBI, 06IH€CTBa n

3KOHOMHMKH, B TOM HHUCJIC C HCIIOJIb30BAHHUCM (1)I/ISI/I‘I€CKI/IX 3HaHPII>i;

OLICHKA CBOMX JIEMCTBUM C Y4ETOM BIIMSHUSA HA OKPYXKAIOLLYIO CPENY, BO3ZMOXKHBIX

IrI100aIbHBIX HOCHGHCTBHﬁ.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe oOCBOGHHsS mporpamMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuaromierocsi OyayT cGhOpMUPOBAHBI MeTamnpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIC YHUBEPCAIbHbIC Y4eOHBIC JEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbBIC YUeOHbIC ICHCTBUSA, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbIC ICHCTBUS.

Ilo3HaBaTe/bHBIE YHUBEpPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBrble Jjornyeckune aeiicTBUs:

BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3HMUYECKUM SIBIICHUSM;

BBISBJIATh NMPUYMHHO-CJIEJCTBEHHBIC CBSA3M NPU HM3YyYCHUH (PHU3MYECKUX SBICHUH H
mponeccoB, JAcjaTb BbBIBOJAbI C MCIIOJIB30BAHHUCM JACAYKTUBHLBIX W MWHAYKTHUBHBIX
YM038,KJHO‘~IGHI/H>'I, BBIABHUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJINYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh CHOCOO0 pemeHust y4eOHOW (U3MYecKoil  3amaun
(cpaBHEHHE HECKOJBKMX BAPUAHTOB PEIICHHS, BBHIOOp HamOOIee MOAXOJAIIEro ¢
y4€TOM CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejnLCKHe 1eliCTBUA.

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKAM HHCTPYMEHT [TO3HAHMS;

MMpOBOANTH 110 CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECIO0XKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIEJOBaHNE (DU3HUECKOTO SBICHHUS;
OLICHMBAaTh Ha MPUMEHMMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, MOTYYEHHYIO B XOJ€
MCCJIE0BAHMS WM 3KCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (opMynHpoBaTh 000OIIEHHWS U  BBIBOABI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICIOBAHMUS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHeIIee pa3BuTie (GPU3NYECKUX MPOIIECCOB, a TAKKe
BBIIBUTATh TPEINON0KEHUSI 00 MX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PabGora ¢ undopmaumeii:

NPUMEHSTh Pa3IMYHbIE METOJIbl, MHCTPYMEHThI M 3allpoChl MpPU TOUCKE U OTOOpE
MH(pOpPMallMU WIK JAaHHBIX C YY4ETOM MpeUI0KeHHON yueOHO! (pu3nyuecKoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (pOPM IpECTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY MpeACTaBiIeHUs HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIOXHBIMU CXEMaMH, JuarpaMmamH, WHOU
rpaduKoil 1 UX KOMOUHALIUSMHU.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0/€¢ OOCYXIEHHsI y4yeOHOro MaTepuayia, pe3yiabTaTOB JabOpaTOPHBIX pabOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEMBbI U BBICKA3bIBaTh UJCH,
HalleJICHHbBIE Ha PEUICHUE 3aa4t U MOIepKaHue OJIarokesaTeIbHOCTH OOLICHNUS;
COIIOCTABJISAITh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYAaCTHUKOB JIMAJIOTa,
OOHApY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M TUCbMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YJNbTAaThl  BBHIMOJHEHHOTO  (DU3MYECKOTO  OINBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH W WHAWBUAYAJIbHOW pabOTHI
IPY PEUICHUU KOHKPETHOH (pu3mueckoil mpoOaemsl;

NPUHUMATh LEJIM COBMECTHOHN JESTENbHOCTH, OPraHW30BBIBATh JEUCTBHS 10 €&
JOCTIDKEHUIO: PACIIPENeNIATh POJH, 00CYKAAaTh MPOLECCH U Pe3ylIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHUSI HECKOIBKHUX JIIO/ICH;

BBITIOJIHATh CBOIO 4acTh PalOTHI, JOCTHTash Ka4eCTBEHHOTO pPe3yibTaTa 10 CBOEMY
HaIpaBJICHUIO M KOOPAMHUPYS CBOH JICHCTBHSA C IPYTUMH WICHAMHU KOMaH/IbI;
OLICHMBATh KAueCTBO CBOETO BKJIaJa B OOMMHA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENIFHO CPOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le aelcTBUA

Camoopranmszaums:

BBISIBJIATH IPOOJIEMBI B )KM3HEHHBIX U y4EOHBIX CUTYyalUsX, TPEOYIOIUX JUIsl peIIeHUs
(du3nYeCKUX 3HAHUK;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX IOJXOJaX HNPUHATHS pPEUIeHUN (MHAWBUAYAJIbHOE,
IIPUHSTHE PELIECHUS B TPYIIIE, IPUHATHE PELIEHUI IPYNIION);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pEIICHUS (U3MUECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHUS C YYETOM HMMEIOLIUXCS PEcCypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh Mpe/araéMble BApUAHThI PELLICHUM;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAIbHBIA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYalluH U [IpeAJIararh IUIaH €€ H3MEHEHMS,

OOBSICHATh NPUYMHBI JOCTH)KEHUS (HEAOCTHXKEHMs) pEe3yJlbTaTOB JIEeSTENbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, W3MEHHMBILUXCS
CUTYallul, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YNbTATa LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JIUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPyroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpH pelmeHuH (U3NYEeCKUX 3aJady WIH B
YTBEPKACHUSIX HA HAYYHbIE TEMbI U TaKOE K€ IIPaBO APYroro.



INPEAMETHBIE PE3YJ/IBTATbBI

K koniy oOyuenust B 7 kJjiacce MpeAMETHBIE Pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y O0YUAIOLIUXCS YMEHHI:

UCIIONIb30BAaTh MOHATHS: (U3MUeckMe U XHMMHUYECKUE SBIICHUS, HaOI0/IeHuE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYIA,
arperatHele COCTOSIHHS BemiecTBa (TBEpAOE, KHIKOE, Ta3000pa3HOe), MEXaHUIECKOe
JIBIDKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJICHCTBYIOIIAsA cuia, nedopmanus (ympyras, IUIacTUYecKasi), HEBECOMOCTD,
COOOILAOIINECS] COCY/IbI;

paznuuath siBieHus (auddys3us, TeIoBoe IBUKEHUE YacTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHUE, MHEPLHUs, B3aUMOJICHCTBHE TEJ, PABHOBECUE
TBEPABIX TEJN C 3aKPEIUIEHHOW OCBhK BpalCHHUs, Iepenada JaBJICHUS TBEPABIMHU
TeJTaMH, KUJAKOCTSIMH U ra3zaMu, aTMoc(hepHoe aBieHHe, JIaBaHUE Tell, TPEeBPAIICHUS
MEXaHUYECKOM HEPTuu) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMNX JaHHOE (U3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUI B OKPYKAIOIIEM MHpE, B
TOM Yucie (PU3NYECKUe SIBICHHUS B MPUPOJE: MPUMEPHl IBWKCHHS C Pa3TUIHBIMHU
CKOpPOCTSIMH B JKMBOM M HEKHUBOW IIPUPOJE, NEUCTBUE CWIBI TPEHHs B IPUPOJAE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO NaBJIEHUS Ha >KMBOM OpraHu3M, IUIABaHUE PBIO,
pbplYard B Teje YeloBEeKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBIICHUM;

OTKCHIBATh U3yYCHHBIC CBOWCTBA TeN U (PU3UUYECKUE SBIICHUS, UCIIONB3Ys (pU3NUecKue
BENMYUHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEHHSIS
CKOPOCTb, CHMJIa YIPYrOCTHU, CUJIA TSKECTH, BEC Teja, CHUJla TPEHHUs, JIaBJICHUE
(TBEpHOro Tema, KHUAKOCTH, Ta3a), BBITAJIKMBAIOIIAs CHUJIA, MEXaHHM4YecKas padora,
MOIIIHOCTh, IIJIEYO CHIIBI, MOMEHT CHJIbI, KOA()(UIIMEHT TMONe3HOT0 AeHCTBUS
MEXaHU3MOB, KMHETUYECKass M TOTCHIIMAJIbHAS DHEPTHsi), IPU OMHCAHUHN MPABUIHHO
TPaKTOBATh (PU3MUECKUIN CMBICI UCTIOIB3YEMbIX BEJIUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BEIMYWH, HAXOAUTHh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (DU3HMYECKYIO
BEJIMUMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpaUKU H3YUYEHHBIX 3aBHCHUMOCTEH
(bU3HYECKUX BEIHYNH;

XapaKTepu30BaTh CBOICTBa TelN, (U3MYECKUE SBIEHUS W TMPOLECCHl, HCIONb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBecUsl pblyara (0JI0Ka), «30J0TOE€ MPAaBUIIO» MEXaHHKH,
3aKOH COXpPAHEHUsI MEXAaHWYECKOM »HHEpPruuM, NpU 3TOM JaBaTh CJIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSACHATH (hU3MUYECKUE SBJICHMsSI, IMPOLIECCHI W CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUMHHO--
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYEeCKUX IIaroB ¢ Onmopou Ha 1—
2 W3YYCHHBIX CBOWCTBA (U3HUYSCKUX SBJICHHWHA, (HU3MYECKHX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3amadud B 1-2 JACWCTBHS, WCIOIB3Ys 3aKOHBI W (DOPMYIIHI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHaIM3a YCIOBHUS 3aJlaud
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3UYECKUE BETUYMHBI B (OPMYIBI U



NPOBOJIUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC Ui PELICHHUS
3ajjay, OLIEHUBATh PEAIUCTUYHOCTh MOTY4Y€HHON (PU3NYECKOM BETMUNHBI;
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh IPU HOMOLIM (U3NYECKUX
METO/JOB, B OIHCAHUM HCCIECNOBAHMUS BBIICIATh IIPOBEPSAEMOE IIPEIIIOIOKEHUE
(runotesy), pa3nuyaTh W HMHTEPHPETUPOBATH IIOJYYEHHBI pE3yJabTaT, HaXOAMTbH
OLIMOKH B XOJI€ OIIBITA, JIeJIaTh BBIBOJIBI 110 €r0 Pe3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH IPOBEPSiIEMble NPEANONIO0KEHUsA, COOUpaTh YCTAHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIMCHIBATH XOJ1 OIbITA U (POPMYIIUPOBATH BHIBOJIBI,
BBINOJIHATH IPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tella, 00b&éMa, CUIIbI U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus NpUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEIIHOCTH N3MEPEHHI;
MPOBOJIMTH WCCIICIOBAHUE 3aBUCHMOCTH OHOW (DM3MUYECKON BEIUYHHBI OT JAPYroM C
MCII0JIb30BAaHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Ted U HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOIIAIH
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YAJUHEHHUS NPY>KUHBI, BBITAJIKUBAIOIIEH
Cuibl OT O0OBbEMaA MNOrpyXKEHHOM YacTH Tela U OT IUIOTHOCTU JKHJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJda, OT IJIYOMHBI, Ha KOTOPYIO IOIPYXEHO Telo,
yCIOBUH IJIaBaHMs TeJ, YCJIOBUIl paBHOBecHs pbluara U OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM Y4€OHOrO HCCJENO0BaHUs, COOUpATh YCTAHOBKY U  BBINOJHSTH
U3MEpEHUs], Cclenys MpeIOKeHHOMY IIaHy, (PUKCHpPOBATh pe3yNbTaThl IMOTY4EHHOU
3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BHJIE IPEUIOKEHHBIX TaOIUI M IpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEJIMYMH (IUIOTHOCTH BEIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHs, JaBJICHHUE BO3yXa,
BBITAIKMBAIOIIAs CHJIA, JICWCTBYIOIIAss Ha TOTPYKEHHOE B JKUIAKOCTH TEO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MHPEIIOKEHHON
MHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE MCKOMOM BEIIMYUHBI,

coOmoiaTh MpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢  J1abopaTOpHBIM
o0opynoBaHuEM;

yKa3bplBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BeECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/IbI, OapOMETp, pblyar, NOJBUKHBIM U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPHUHLMUIIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX omucaHus (B TOM 4YHCIE: MOIIIUITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), MCHOJib3ysd 3HaHMUA O CBOMCTBaX (PM3UUECKUX SBICHUI U HEOOXOIUMBIE
¢buznyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAMTh HMH(POPMAIMIO O TMpUMepax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (PM3MUECKUX 3HAHUI B IOBCEJHEBHOW MKU3HU s oOecnedyeHus
0e30MacHOCTH TpH OOpallleHuH ¢ MpuOOpaMH M TEXHUYECKUMHU YCTpOICTBamH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TIOBEJCHUS B
OKpYXKarolleH cpee;



OCYILECTBIISATh OTOOP HMCTOYHHMKOB HMH(pOpMauuu B MHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Hd OCHOBE UMEIOIUXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pas3INYHBIX UCTOYHHUKOB BBIJEIATh HHPOPMALIMIO, KOTOpAs SABJSETCS POTUBOPEUNBOIL
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBITOJHEHUN y4EOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATypy
(¢u3MUecKoro conep)KaHus, CIpPAaBOYHBIE MaTepUaibl, pecypchl ceTh MHTepHerT,
BJIAJeTh NpUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, IpeoOpa3oBaHUs HHPOpPMaLUU U3
OJHOI 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpAaTKUE IMMCbMEHHBIE M YCTHBIE COOOLIEHUs HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaIK (pU3MYecKoro cofiepKaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKue COOOMICHUs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEIOBAHMMA, IPH ITOM
IpaMOTHO HWCHOJb30BaTh HW3YYCHHBI TOHATUHHBIA amnmapar Kypca (HU3UKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALEN;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIICAOBAHHUM pacrpenensaTh 00s3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/1adyaMH, CJICIUTH 3 BBIIIOJIHEHUEM IIJIaHa
NeMCcTBUM, aJeKBAaTHO OLCHMBATh COOCTBEHHBIH BKJIaJ B JEATEIbHOCTh T'PYIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMO/IEUCTBUE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

K koniy oOyuenus B 8 kJiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHUI:

MCIIOJIb30BaTh MOHSATHSA: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BELECTBA, KPUCTAUIMYECKHE U aMOopgHbIE Tena,
HACBIIIEHHBIN ¥ HEHACBILICHHBIN Nap, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEMJOBON JBUTATENb, dJIEMEHTAPHBIA ANEKTPUUECKUIN 3apsijl, FIEKTPUUECKOE
10Jie, IPOBOAHUKU U JUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKUI TOK, MarHMTHOE
noJe;

pa3nuuarh SBJIEHUS (TEIUIOBOE PACHIMPEHHE M C)KaThe, TeIlonepenada, TEIIOBOE
paBHOBECHE, CMauMBAaHME, KalWUIAPHBIE SBJICHUS, WCIApPEHHE, KOHJEHcAus,
IUIaBJICHHE,  KpUCTaulM3auus  (OTBEpJEBaHHE),  KHUIIEHUE,  TeIulonepeaada
(TEmIoNnpOBOJHOCTh, KOHBEKIUS, W3JIy4YE€HHUE), 3JIEKTpU3alMs Tel, B3aUMOJEHCTBHE
3aps0B, ACHCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbBIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, ACHCTBME MArHUTHOTIO IOJISI Ha NMPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs
UHAYKIMS) 10 ONHMCAHMIO HX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPY)KAlOIIEM MHpPE, B
TOM 4ucie (u3nMUecKkre sBJIEHUS B MPHUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJICHWsSI B TIPUPOJE, KPUCTAUIBI B Ipupone, udnydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, HWHEs, CHera,
JJIEKTpUYECKUE SBJIEHUS B arMocdepe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apedd MOoJII0COB, pOJib MAarHUTHOIO MOJIA JUIS KU3HU Ha
3emiie, MOJIIPHOE CHUSIHME, MIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUYECKUX SBICHUM;

OIKCHIBATh U3YYE€HHBIE CBOMCTBA TeN U (PU3MUECKUE SABJICHUS, UCIOIB3Ys (PU3UUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OHHEPrus, KOJIMYECTBO TEIUIOTHI, YyJelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, YJAEJIbHas TEIJIOTAa IUIABICHMS, YAEIbHas TEIUIOTa
napooOpa3zoBaHMs, yA€lbHAs TEIJIOTa CrOPaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOIO
JNENCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTENbHAsI BJIAXHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsii, CUJia TOKa, DSJIEKTPUUYECKOE HAIpsDKEHHUE, COMPOTHUBIICHHE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTD 3JIEKTPUIECKOTO TOKA), TIPH
OMKMCAHUN TPABWIBHO TPAKTOBATH (PU3UYECKUI CMBICT WCIONb3YEMbIX BEJIHYUH,
0003Ha4YeHHs] U €AMHULBI (PU3MUECKUX BEITUYHMH, HAXOJIUTH (POPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpauKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKIX BEITUYHH;

XapaKTepU30BaTh CBONCTBA TeJ, (U3WYECKUE SIBICHUS W MPOIECCHI, HUCIOIb3YS
OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BEIIECTBA,
IOPUHILIMAIT CYNEPHO3UINKU ToJied (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHs
3apsiga, 3akoH OMma s ydyacTka menu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHEHHs
SHEpPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHAa W 3alUCHIBaTh €r0
MaTEeMaTU4YeCKOEe BBIPAXKECHHUE;

OOBSACHATh (PU3UYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUii  MPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1-2 Morndyeckux maroB ¢ onopoi Ha 1—
2 W3y4YCHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (UBMYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JACWCTBUS, HCHOJIB3Ys 3aKOHBI U  (HOPMYIIbI,
CBS3bIBAIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHajiu3a yCIOBUA 3aa4y
3aMKChIBaTh KPaTKOE YCJIOBUE, BBISBISATh HEJOCTATOK JAHHBIX JJISl PEIICHUS 3aauH,
BbIOUpaTh 3aKOHBI 1 GOPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTh PACUETHI U
CPaBHHBATh IMOJTYICHHOE 3HAYCHHE (DU3MUECKON BEIIMIMHBI C U3BECTHBIMU JIAHHBIMH,
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh TMpPU TMOMOIIU (UBUYECKUX
METO/IOB,  HCHOJIb3ys  ONHCAaHUE  HCCIENOBaHUS,  BBIACIATH  MPOBEPSEMOE
MIPEANOIOKEHHE, OLICHUBATh MPaBUJIBHOCTh IMOPSIKA MPOBEACHHUS HCCICAOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIUTH OIIBITHI IO HAOIIOAEHUIO (U3UYECKUX SIBICHUN MU (PU3NYECKUX CBOWCTB
Ten (KamwUIsipHBbIE SIBJICHUS, 3aBUCUMOCTb JaBIEHUS BO3AyXa OT ero o0Bnéma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HATPEBAHMS IIPU U3JIYYCHHUH OT IIBETa
U3NIydaronie (MOTJomaIie) TMOBEPXHOCTH, CKOPOCTh HCIMApPEHUs BOJBI  OT
TEMIIEpaTypbl JKUJAKOCTH M TUIOMIaAX €€ TOBEPXHOCTH, DJJICKTPU3aLMs Tel U
B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3aPSI0B, B3aUMOJECUCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MarHUTHBIX MOJIEW OCTOSHHBIX MAarHUTOB, J€HCTBUSI MArHUTHOTO TOJISI
Ha TPOBOJHHUK C TOKOM, CBOMCTBa SJEKTPOMArHUTa, CBOMCTBA AJIEKTPOJIBUTATEIS
MOCTOSTHHOTO TOKa): (opMylIupoBaTh MPOBEpPsSIEMbIE MPEIANOJIOKEHUS, COOUpaTh
YCTaHOBKY W3 TPEUIOKEHHOTO OOOpYIOBaHUS, OMUCHIBATH XOJ OMNBITa |
dbopMyITHUpOBaTH BHIBOJIBI;

BBINIOJIHATH MPSMbIE U3MEPEHUS] TEMIEPATYPbl, OTHOCUTEIBbHON BJIAXXHOCTHU BO3/yXa,
CWJIBI TOKA, HANpPSsDKEHUS C KCIOJh30BAaHUEM AaHAJIOTOBBIX MPHUOOPOB M JIATYMKOB
(GU3UYECKUX BEJIUYHMH, CPAaBHHUBATh PE3YJbTaThl W3MEPEHHH C YYETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BETMYHMHBI OT JIPYTOMl C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOLAAN MONEPEYHOTO CEYEHHUs M YJIETBbHOTO COMPOTHUBIIEHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIIETO Y€pe3 MPOBOIHUK, OT HAMPSIKEHUS HA TTPOBOTHUKE,
MCCJIEIOBAHME TTOCIICIOBATEIFHOTO U MApaJICIbBHOTO COCTUHEHUN MPOBOTHUKOB):



IUTAHUPOBATh UCCIIEI0OBaHUEe, cOOMpATh YCTAHOBKY M BBIIOJHATH U3MEPEHUS, CIEHys
IPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yIbTAThI MOJYYCHHON 3aBUCHMOCTH B BUJIE
TaOIMI U TpadUKOB, I€7aTh BBIBOAKI 110 pE3yIbTaTaM HCCICIOBAHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEpPEHMs (PU3MUYECKHX BEIUYMH (yA€IbHAs TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE ITPOBOJHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBATh M3MEpPEHHs, COOMpaTh HSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEHys
NPEIOKEHHON MHCTPYKIMH, ¥ BHIYUCIIATH 3HAUEHUE BETMUNHBL;

e coOmonaTh TmpaBWia TEXHUKM Oe3omacHocTH Tpu pabore ¢ JTabOpaTOpHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHIUIBI JCUCTBUS M3YYEHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOH Ha UX ONUCaHMs (B TOM 4YMCIE: CHUCTeMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUYETUYMK DICKTPUUYECKOH
OHEPTUHU, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUUYECKHE MPEIOXPAHUTENN, DJIEKTPOMArHHUT, 3JIEKTPOJBUTATEIb
IOCTOSIHHOTO TOKa), MCIOJb3ys 3HAaHUS O CBOMCTBaX (U3UYECKUX SIBICHUH U
Heo0XouMble PU3NUECKUEe 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOMCTBA U H3MEPHUTEIbHbIE HPUOOPHI 110
CXeMaM U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHETO CTOpPaHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPHUYECKUX IIeTIel C IMOCIEeNOBATEeIbHBIM U MapauICIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LIeTel;

® [IPpUBOAUTH MpHUMEphl (HAXOAUTh HH(OpPMALMIO O NpUMEpax) MPAKTHUYECKOTO
UCTOJIb30BaHUS (PU3MYECKUX 3HAHUM B IOBCEIHEBHON JKU3HU [UId oOecreyeHus
0e30macHOCTH Mpu oOpalleHud ¢ npubopaMM M TEXHMUYECKUMM YCTpOMcCTBamy,
COXpaHEHMsI 370pOBbsi U COOJIOACHHMS HOPM DKOJIOTMYECKOTO IIOBEIEHUS B
OKpYXKarolllei cpee;

® OCYIIECTBIIATH TMOWMCK HH(pOpManuu (U3NIECKOTO coaepkaHuss B VHTepHeTe, Ha
OCHOBE WMEIOIMXCSA 3HAHUH W TyTEM CpaBHEHUS JOMOJIHHUTEIBHBIX HCTOYHHKOB
BBIJICJIATE MH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOKET OBITh
HEJIOCTOBEPHON;

® UCHOJb30BATh NPU BBHIMOJHEHUH YYEOHBIX 33JaHUN HAYUHO-TIOMYJISPHYIO JUTEPAaTypy
(GU3NIeCKOT0 CcoNep)KaHMs, CHpPaBOYHBIE MaTepHalbl, pecypchl ceth HWHTepHerT,
BJIAJIETh NMPHUEMaMU KOHCIEKTUPOBAHHUSA TEKCTa, NpeoOpa3oBaHUs WHPOpPMAIUU W3
OJIHOW 3HAKOBOM CHCTEMBI B IPYT'YIO;

e co3JaBaTh COOCTBEHHbIE NHCHbMEHHBIE M KpPAaTKUE YCTHbIE COOOIIeHMs, 00001as
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHHMKOB (DU3MYECKOTrO COJEpKaHUs, B TOM UHUCIIE
nyoNIMYHO  NPEACTaBIATh  pe3yabTaTbl MPOEKTHOM  WJIM  HCCIeI0BaTEIbCKON
NEeSITeTTHHOCTH, TIPH 3TOM TPAMOTHO WCIIOJIB30BaTh W3YUEHHBINH MOHATUIHBIN ammapar
Kypca (HU3UKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAINCH;

® [IpU BHINOJHEHHWH YYEOHBIX TPOCKTOB M WCCIEAOBAHUH (DU3MUYECKHX IIPOIIECCOB
pacrpeneniaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABICHHBIMH 3aJadyaMH,
CIIEIUTh 32 BBHIMOJIHEHHEM IUIaHA JEHCTBMA M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TIPYMINbI,  BHICTPauBaTh
KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHL.

K koniy oOyuenus B 9 kJacce mnpeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypPOBHE JOJIKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHUI:



WCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCUY€Ta, MarepuaibHasi TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo IBMXKEeHUs, nedopManus (yrnpyras, miacTuueckas),
TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TEPErpy3KH, LIEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSAKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHWYECKHe KOoJIeOaHWUs H  BOJIHBI, 3BYK, HWH(QPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JAIIbHO30PKOCTh, CIEKTPbl HCIyCKaHUS M MOTJoLIeHHs, aibda, OeTa- U ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPTETHKA;

pa3iuuath SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE BH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JIBMKEHUE, CBOOOHOE MaICHHE TEJ, pABHOMEPHOE
JBWKEHHE 10 OKPY)XKHOCTH, B3aUMOJCHCTBHE TE€J, PEAKTUBHOE JIBUIKECHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXawolllie W BBIHYXKJEHHbIE KojeOaHWs), pe30HaHC,
BOJIHOBOE JIBMIXKEHHE, OTpPaXEHUE 3BYKa, MPSAMOJMHEHHOE pacnpocTpaHEHUE,
OTpaXEHUE U MPEJIOMIIEHHE CBETA, [I0JJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0enoro cBera B CHEKTP U CIOKEHUE CIEKTPalbHBIX IIBETOB, IUCIEPCHUS CBETa,
€CTeCTBEHHAsI PaJHMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa U3ITyYEHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PM3HUYECKOE SIBIICHUC;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpYXKarolieMm Mupe (B
TOM 4YHclie (PU3UYECKUE SIBJICHUS B MPHUPOJIC: MPWIMBBI U OTJIMBBI, JBUKCHHUE IUIAHET
ConHEeYHOM CUCTEMBI, PEaKTUBHOE JIBUXKEHHE KMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3€MIJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BE€Ta Tell,
ONTHUYECKHUE SIBJICHUS B  MPUPOJC, OUOJOTHYECKOE  JEHCTBUE  BUIUMOTO,
yIBTPapUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYYCHHN, CCTECTBEHHBIM PaJMOAKTUBHBIN
dboH, KOCMHUYECKHE JIy4YH, PaTUOAKTHBHOE U3Iy4CHHE MPHUPOJHBIX MHUHEPAJOB,
NEHCTBUE PaIMOAaKTUBHBIX U3JTYyYCHH HA OPraHu3M YeNOBEeKa), MPH STOM MEPEBOIAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJIEJSATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nYeCKuX SIBICHUN;

OTHUCHIBATh U3YUYCHHBIE CBOMCTBA TeN M (DU3NUYECKUE SBICHUS, UCTIONIBb3Ys (PU3nUecKue
BEITMYUHBI (CPEeHsST U MTHOBEHHas CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBH)KCHHH,
YCKOpEHHE, MEepEeMEIIEeHNE, MyTh, YIIoBas CKOPOCTb, CUJa TPEHHMs, CHJIa yIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIbI, MEXaHUYECKasi padoTa U MOIIHOCTh, MOTEHIIHATbHAS YHEPTUS TeJa, MOJIHITOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, MMOTEHIIMATBHAS SHEPTHS CXKATON MPYKUHBI, KHHETUYECKAas
DHEprusi, MOJHas MeXaHWdecKas JHEpPrus, MepHoJ U YacToTa KolebaHwii, IIruHa
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHUS
cpenpl), TIPU ONUCAHUM TPABUIIBHO TPAKTOBATh (DM3HMYECKUN CMBICT HMCIOIb3YEeMbIX
BEITMYMH, O0OO3HAYEHUS W CAWHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYUHY C JAPYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKHUE SIBICHUS U MPOLIECCHI, UCMONB3Ys 3aKOH
COXpPAHEHHUs HPHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTENLHOCTH [ "anmuies:, 3akonbl HploTOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXEHUS W TPETOMIICHHMs] CBETa, 3aKOHBI COXpaHEHHUs 3apsjoBOr0 M
MaccoBOTO YHCEN TMpU SAEPHBIX pEAKUMsIX, NpH OSTOM JaBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;



OOBSICHATH (PU3MUECKUE TPOLECCHl W CBOMCTBAa TeJN, B TOM YHCIE MU B KOHTEKCTE
CUTyallUd  IPaKTUKOOPHMEHTUPOBAHHOTO  XapakTepa:  BBIIBIATh  NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX LI1aroB ¢ ONOpOoil Ha 2—
3 W3YYEHHBIX CBOMCTBa (U3MYECKMX SBICHUH, (PU3MUYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3aJja4M (OMUPAIOIIUECT Ha CUCTEMY U3 2—3 ypaBHEHHIN), UCTIOIb3YS
3aKOHBl ¥ (DOpPMyJibl, CBSI3bIBalOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIOBMS 3a/laud 3alMChlBaTh KPATKOE YCIOBHE, BBIABIATH HEAOCTAIOLINE WU
U30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOJUMBIE JUIS PEIICHHUS,
OPOBOIUTH PACUYETBl W OICHMBATH PEATUCTHYHOCTH IOJIYYCHHOTO 3HAYCHHS
(Gu3M4ecKOil BEITUUNHBL;

pacrio3HaBaTh NPOOJIEMbI, KOTOPHIE MOXXHO pPEIIUTh NpPU TMOMOUIM (PUIUIECKUX
METO/0B,  WCIOJb3ysl  OMNMCAaHUE  HCCIEJOBAaHUS,  BbUIEIATH  IPOBEpsAEMOE
IPEINONI0KEHNEe, OLEHUBAaTh IPABUIBHOCTh IMOpsAAKA IPOBEICHUS HCCIICIOBaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIOICHUI U OIIBITOB;

IPOBOJUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBJICHUNA WIM (PU3MUECKUX CBOMCTB
Ten (M3ydeHHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUS SHEPIUH, 3aBUCUMOCTD
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MaJbIX KOJeOaHUH, MPAMOIMHENHOE paclpoCTpaHeHHE
CBETa, pPa3lioKeHUe OeNoro cBeTa B CIEKTP, HU3Y4YEHUE CBOWCTB H300paKEHUs B
IUIOCKOM 3€pKaje M CBOWCTB H300paKeHUS NpeaMeTa B COOUpaOIIel JIHMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB U3JIIYyYEHHS): CAMOCTOSITEIBHO
coOMpaTh YCTAHOBKY U3 H30BITOUHOrO HabOpa 000PYA0BaHUs, ONMCHIBATh X0/ OIbITAa U
€ro pe3yiabTaThl, GOPMYIUPOBATH BBIBOIbI;

OPOBOJIUTHh IPU HEOOXOAMMOCTH CEPHUI0O HPSAMBIX HM3MEPEHUH, ONpejaesss cpeaHee
3HAYeHUE M3MepsieMON BeNUYMHBI ((OKYCHOE pacCTOsSHUE COOMpAOLICH JIHMH3BI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEpPUTENHHOTO PUOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIIOJIb30BAaHUEM
NpSMBIX HW3MEPEHHH (3aBUCHUMOCTh IYTH OT BpPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM ©Oe3 HavyaabHOM CKOpOCTH, MepHoAa KojebaHui MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaXKEHUs CBETa OT yIJa MajJeHus U
yria npejJoMJIeHUsl OT yria HaJeHus): IJIaHUPOBATh HUCCIIEI0OBAaHUE, CAMOCTOSITEILHO
coOuparb yCTaHOBKY, (DUKCHUpOBaTb pE3yJbTaThl IOJYYEHHOW 3aBHUCHMOCTH
¢u3nuecKkux BEIMYMH B BHJE TAOMUI U rpaduKoB, JeIaTh BBIBOABI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHUs (U3NYECKUX BEIWYMH (CpeAHssI CKOPOCTh H
YCKOpEHHUE Teja MU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOpEHHE CBOOOHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAP(GUIMEHT TPEHHsI CKOJIbKEHHUS, MeXaHuueckas paboTa u
MOIIIHOCTh, YacTOTa M NEepUoa KojeOaHWH MaTeMaTH4eCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas cuja coOuparomel JUH3bL, pagHoOaKTUBHBIA  (OH):
IUITAHUPOBATh M3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIOJHSATH
U3MEpeHUs], CIeqys NMPEIOKEHHOW HHCTPYKIUH, BBIYUCISATh 3HAYCHHE BEIIMYMHBI U
AQHAIN3UPOBATh IMOJIyUEHHBIE pe3yNbTaThl C Y4YETOM 33JaHHOM MOTPEIIHOCTH
U3MEPEHHU;

coOnrofaTh TMpaBuja TEXHUKU O€30IacHOCTH Tpu padbore ¢ J1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC TPU3HAKK H3YYCHHBIX (PU3UYECKUX MOJENei: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYEUHBI HMCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO S/1pa;

XapaKTepu30BaTh MNPUHLMUIBI JACUCTBUS H3YYCHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUs (B TOM YUCIE: CIIUIOMETP, JATYUKH MOJIOKECHUS,
pacCcTOSTHUS U YCKOPEHHMSI, paKeTa, X0JI0T, OUYKH, IEPHUCKOII, (hOTOANIapar, ONTHICCKUE
CBETOBOJIbl, CIIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHHUS O
CBOICTBax (hM3MUECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKIE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-
MPaKTUYECKUX 3aJ]]a4, ONTHYECKUE CXEMBI ISl TTOCTPOCHUSI M300paXKEHUN B IJIOCKOM
3epKajie U coOMparouiei JuH3e;

OPUBOJIUTh TPUMEPHl (HAXOAUTh WHQPOPMAIMIO O TMPUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (DM3MUECKUX 3HAHUN B TOBCEIHEBHOW JKU3HU s OOecredeHus
0e30MacHOCTH TpHU OOpalleHUH C MpUOOpaMH M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMsI 370pPOBbSi U COOJIOACHHS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIISITh TMOUCK UHpOpManuu (Qu3ndeckoro conepxkanus B VIHTepHeTe,
CaMOCTOSITENIbHO (OPMYJUPYS TOUCKOBBIA 3aMpoC, HAXOAUTH IYTH OIPEICICHUS
JIOCTOBEPHOCTH TMOJIYyUYCHHONM HH(OpPMAllMM HA OCHOBE HMEIOIIMXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIH30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJIaHU HAYYHO-TIOMYJISIPHYIO JIMTEPATYPY
busznyecKoro cojepxKaHus, CIpPaBOUHbIE MaTepHalbl, pecypchbl cetu VIHTepHeT,
BIAJCTh TpUEMAMU KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU U3
OJHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBCHHBIC MMMCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE MH(pOpMamu
W3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO COJCP)KAHHS, IMYyOJUYHO TMPEACTABISTH
pe3ynbTaThl IPOEKTHOM WM HCCIEAOBATENIbCKON AEATENbHOCTH, MIPU 3TOM IPAMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUWHBIM ammapar H3y4yaeMoro pasjena (QU3UKH |
COIMpPOBOXKAATh BBICTYIUIEHHE Npe3eHTalueld C y4€TOM OCOOEHHOCTEH ayAuTOpHUH
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Kourpousbnbie | IIpakTuyeckue
n/n MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYZKAIOIIEr0 MUPa
OI'AOY AI1O
"AKameMus
1.1 du3uka - Hayka 0 IPUPOIE 2
K prpoa MuHnpocBeeHus
Poccun"
OI'AOY AI1O
"AxkagemMus
1.2 dusnueckre BETUINHEI 2 1
MuHIpocBeeHus
Poccun"
OI'AOY AI1O
. "AxkagemMus
1.3 EcTecTBeHHOHAyUHBIN METO]1 TO3HAHUS 2 1
MuHnpocBeeHus
Poccun"
Hroro no pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
OI'AOY AI1O
"AxanemMusa
2.1 CtpoeHue BemiecTBa 1 8
MuHInpocBeleHus
Poccun"
2.2 JIBi>KeHUE 1 B3aMMOICUCTBUE YACTHUII 2 1 Or'AOY AI1O




BEIECTBA "AxanemMusa
MuHnpocBeleHus
Poccun"
OI'AOY AI1O
"AxanemMus
2.3 ArperaTHbple COCTOSIHUS BEIIECTBA 2
MuHnpocBeleHus
Poccun"
Uroro no pazueny )
Paznen 3. /IBu:keHHe U B3aUMOAECTBHE TeJl
OI'AOY AIIO
"AxkagemMus
3.1 MexaHH4ecKOe IBUKEHIE 3
MuHnpocBeleHus
Poccun"
OI'AOY AI1O
"AxkageMus
3.2 WNueprus, macca, IIIOTHOCTh 4 A
MuHIpocBeeHus
Poccun"
OI'AOY AI1O
"AxagemMus
3.3 Cwta. Bunsr cun 14 A
MuHnpocBeeHus
Poccun"
Hroro no pazmeny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, KUAKOCTEH U ra3oB
OI'AOY AI1O
41 [asnenue. Ilepenava naBneHus TBEpABIMU 3 "AxanemMusa
' TEJIaMU, JKUJIKOCTSIMH U ra3aMH MuHIpocBeleHus

Poccun"




4.2 JlaBlieHHE )KUIKOCTH

OI'AOY AIIO
"AxkagemMus
MuHnpocBeleHus
Poccun"

4.3 AtmocdepHoe naBieHne

OI'AOY AIIO
"AxkagemMus
MuHnpocBeleHus
Poccun"

44 JleficTBHE KUAKOCTH U ra3a Ha NOTPYKEHHOE

B HUX TCJIO

OI'AOY AIIO
"AxkagemMus
MUHIIPOCBEIICHUS
Poccun"

Htoro no pasaceiny

21

Pa3pea S. PaboTa m MoOIHOCTH. JHeprust

51 Pabora u Mo1HOCTH

OI'AOY AI1O
"AxkageMus
MuHnpocBeeHus
Poccun"

5.2 [TpocThie MEXaHU3MBI

OI'AOY AI1O
"AkageMus
MuHnpocBemeHus
Poccun"

5.3 MexaHuueckast SHEpIrHs

OI'AOY AI1O
"AxkageMus
MuHnpocBemeHus
Poccun"

Hroro no pazneny

12




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68

12




8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM (nudpossbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pasgea 1. TenjioBhIe AIBJIeHUSA
OI'AOY JI10
. "AxanemMusa
11 CtpoeHue 1 CBOMCTBA BEIIECTBA 7
MuHnpocBeneHus
Poccun"
OI'AOY JI10
"Akangemus
1.2 TennoBbie porecchl 21 1 5 a
MuHnpocBemeHus
Poccun"
Wroro o pazneny 28
Pa3nen 2. JinekTpuyecKue U MAarHUTHbIE SIBJICHUSI
OI'AOY JI10
21 DneKTpuUecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 "Akanemus
' 1 UX B3aUMO/ICHCTBUE MuHIpOCBEIEeHUS
Poccun"
OI'AOY AI10
. . "Akagemus
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 8
MuHnpocBemeHus
Poccun"
OI'AOY AI10
2.3 MarauTHsI€ ABIECHUS 6 1 15 " o
AxagemMus




MuHnpocBeneHus
Poccun"

OI'AOY AI10
2.4 DneKTpoMarHuTHas MHITYKIIHS 4 ;?;;gﬁrgs}lemmnﬂ
Poccun"
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5




9 KJIACC

KoandyecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM (nudpossbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJIeHUSA
Or'AOY AIIO
11 MexaHH4eCcKOe IBMKEHNE U CHOCOOBI €ro 10 1 "AxanemMusa
' OIMCAHUS MUHIIPOCBEIICHUS
Poccun"
Or'AOY AIIO
"AxkageMus
1.2 Bsaumoneiictue el 20 1 3 a
MuHnpocBemeHus
Poccun"
OI'AOY AI1O
"AkageMus
13 3aKOHBI COXpaHEHUs 10 3 8
MuHnpocBeneHus
Poccun"
Wroro mo pazneny 40
Pasznen 2. MexaHu4yeckne K0J1€0aHUA U BOJIHBI
OI'AOY AI1O
"AxkageMus
2.1 Mexanndeckue KojieOaHus 7 3 A
MuHnpocBemeHus
Poccun"
OI'AOY AITO
2.2 MexaHnuecKkue BOJIHBI. 3BYK 8 1 3 A

"AKkageMus




MuHnpocBeneHus
Poccun"

Hroro no pazgeny

15

Paznes 3. DJ1eKTPOMArHUTHOE 110J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI

OI'AOY AIIO
31 DNIEeKTPOMArHuTHOE IMOoJe U 6 "Akagemus
' 3JIEKTPOMArHUTHBIC BOJIHBI MUHIIPOCBEIICHUS
Poccun"
Wroro mo pazneny 6
Pa3nexa 4. CBeroBble SIBJEHUS
OI'AOY AIIO
"AxkagemMus
4.1 3aKOHbBI paCIPOCTPaHEHUs CBETa 6
MuHnpocBeeHus
Poccun"
OI'AOY AI1O
"Axkagemus
4.2 JIMH3BI U ONITUYECKUE MPUOOPHI 6 8
MuHnpocBeeHus
Poccun"
OI'AOY AI1O
"AxanemMusa
4.3 PasnoxxeHne 6emoro cBera B CIIEKTP 3 A
MuHnpocBemeHus
Poccum"
Hroro no pazmeny 15
Pa3nea 5. KBanToBble siBJICHUA
51 HcnyckaHnne v morjaomneHue cBeta aToMOM 4 OI'AOY AI1O




"AxanemMus

MuHnpocBeleHus
Poccun"
OI'AOY AI10
IIA
5.2 CtpoeHue aTOMHOTO sjipa 6 1 KaAeMIA
MuHnpocBeleHus
Poccun"
OI'AOY JI10
HA
5.3 SnepHble peakuu 7 1 KaIeMuA
MuHnpocBeneHus
Poccun"
Uroro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-0000AIOIIUI MOAYJ/Ib
OI'AOY JI10
6.1 [ToBTOpeHune u 0600IIEHUE COEPIKAHUS 9 9 "Axkagemus
' Kypca ¢pu3uku 3a 7-9 kiace MuHIpocBeeHus
Poccun"
Uroro o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KounvecTBO 4acoB Jara JJIeKTPOHHbIE
T
Ne uudgposbie
Tema ypoka KonrTpoabubie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI s
pecypcsl
OI'AOY AIIO
1 duznka — Hayka o npupoze. SABineHus 1 "Akanemus
MIPUPOJIbI MuHIpocBeleHus
Poccun"
Or'AOY AIIO
"AxkagemMus
2 dusnueckue sIBICHUS 1
MuHnpocBemeHus
Poccun"
OI'AOY AI1O
"AkageMus
3 dusnuecKue BEIMUYUHBI U UX U3MEPEHUE 1
MuHIpocBeeHus
Poccun"
" OI'AOY AI1O
Ypok-uccnenosanue "HM3mepenune "
AxagemMus
4 TEeMIIEpaTypsl IIPHU ITOMOIIH KHJIKOCTHOT'O 1 1
TEpPMOMETPA U TaTYUKA TEMIIEPATYphI" Murmpocaerieris
P paunn paTyp Poccri”
Or'AOY AI1O
Mertobl Hay4HOrO To3HaHuA. OnucaHue "
. Axanemus
5 (hbU3UYECKUX SBJICHUH C TTIOMOIIBIO 1
N MuHnpocBeneHus
MOACIEN "
Poccun
6 VYpok-uccnenosanue "lIposepka 1 1




THITOTE3bI: JaJIBHOCTb MOJETA MIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
yeM OoJbIle BeIcOTa Imycka'

OI'AOY AI10
Crpoenue Bemectsa. OnbITHI, "
Axanemus
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
MuHnpocBeleHus
BeIIECTBa "
Poccun
Or'AOY AIIO
"AxkagemMus
8 JIBU>KeHME YacTHUIl BEIIeCTBa
MuHnpocBemeHus
Poccun"
Ypoxk-uccnenoBanue «ONBITHI 10
9 HaOIII0IEHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSTHUS BEIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN Or'AOY AI1O
11 Bozbl. O000IIEHNE 110 pa3ieny "Akanemust
«[lepBoHauUaNbHBIEC CBECHUS O CTPOCHUHU MuHIIpOCBEIEeHUS
BEILIECTBA» Poccun"
Or'AOY AI1O
12 Mexannueckoe BH>keHHe. PaBHOMepHOE "Akanemus
Y HEpaBHOMEPHOE JIBUIKEHHE MuHIIpOCBEIIECHUS
Poccun"
Or'AOY AI1O
"AkageMus
13 Cxopocts. Enunaniisl ckopoctu
MuHnpocBemeHus
Poccun"
14 Pacuer nmytu u BpeMeHU JBUKEHUS Or'AOY AI1O




"AxanemMus

MuHnpocBeneHus
Poccun"
OI'AOY AIIO
"AxanemMus
15 Nueprusa. Macca — Mepa HHEPTHOCTH T
MuHnpocBeleHus
Poccun"
OI'AOY AIIO
16 IImotHOCTE BemecTBa. PacueT Maccel 1 "AxkagemMus
o0BbeMa Tea 10 €ro MIOTHOCTH MUHIIPOCBEIICHUS
Poccun"
17 JlaGopaTopHas pabota «OnpenencHue
IJIOTHOCTU TBEPIOIO TEJIA»
OI'AOY AI1O
18 Pemenue 3amay mo teMme "IImoTHOCTE "AkageMus
BeniecTsa” MuHIpocBelleHus
Poccun"
Cuna xak XxapakTepuCTHKa
19 B3auMoeicTBus Ten. Cuiia ynpyrocTu.
3akoH 'yka
JlabopaTtopHas paborta «3y4ueHue
20 3aBUCUMOCTH pacTskKeHus (aepopMarun)
MIPY>KUHBI OT MPUIIOKEHHON CHITBD)
21 SIBnenne taroreHus. Cuiia TSKECTH
. . OI'AOY AI1O
CBsi3b MEXy CHIION TSKECTH U Maccou "
AxagemMus
22 Tena. Bec Tena. Pemenune 3amay mo reme
MuHIpocBeleHus

"Cuna Tsokectu"”

Poccun"




OI'AOY II10

93 Cuia TsSKeCTH Ha APYTrHX IJIaHeTax. "Akagemus
dusnuecKue XapaKTepUCTUKH IJIAHET MuHIpocBeleHus
Poccun"
OI'AOY AI1O
"Akagemus
24 N3mepenue cuit. Jlunamomerp
MuHnpocBeleHus
Poccun"
Or'AOY AIIO
"Akangemus
25 Bec Tena. HeBecomocTh
MuHIpocBeleHus
Poccun"
Or'AOY AIIO
26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 "Akangemus
OJIHOM MpsiMOil. PaBHOIEHCTBYIOIIAS CHIT MuHnpocBemeHus
Poccun"
97 Pemenue 3agau o reme
"PaBHOzEMCTBYIOIAs CUT"
Or'AOY AI1O
28 Cuna TpeHus u e€ Bubl. TpeHue B "Akagemus
MIPUPOJIC U TEXHUKE MuHIIpOCBEIEeHUS
Poccun"
JlabopaTtopHas paborta «3ydeHue Or'AOY AI1O
29 3aBUCUMOCTH CUJIbI TPEHUS CKOIbKEHUS "Akagemus
OT CUJIbI IaBJICHUSI U XapaKTepa MuHInpocBeeHus
COIIPUKACAIOLIUXCS TIOBEPXHOCTEN» Poccun"
30 Pemenue 3agad Ha onpeneneHue

PaBHOJICHCTBYIONIEH CHITBI




Pemenne 3agad mo remaMm: «Bec Tenay,

OI'AOY II10

"AxkagemMus
31 «['padmueckoe n3odpakeHNe CUID»,
. MuHnpocBeleHus
«Cunbly, «PaBHOACHCTBYIOIIAS CHIT» "
Poccumn
KontponbHas paboTta 1mo Temam:
32 «MexaHn4yecKkoe ABHKEeHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay, «I"paduueckoe
n300paxeHue cuiy, «CUIbD)
OI'AOY AIIO
aBiene. CriocoObl YMEHBIIIEHNS 1 "AxkagemMus
33 ™
YBEITUYCHUS JaBICHUS MuHnpocBeneHus
Poccun"
OI'AOY AIIO
34 JlaBrienue raza. 3aBUCHMOCTD JIaBJICHUS "AkameMus
rasa ot 00bEma, TeMIepaTypbl MuHnpocBemeHus
Poccun"
OI'AOY AI1O
35 [Tepenaya naBneHus TBEPALIMU TEIAMU, "AxagemMus
KHUJKOCTAMHU U razamu. 3akoH [lackamns MuHIpocBelleHus
Poccun"
OI'AOY AI1O
36 JlaBiieHHEe B )KMAKOCTH U T'a3e, BRI3BAHHOE "AxanemMusa
JNIEUCTBUEM CUJIBI TSKECTH MuHnpocBemeHus
Poccun"
OI'AOY AI1O
37 Pemenne 3agad no teme «/lapienne B "AxanemMusa
JKHUIKOCTH U rasze. 3akoH ITackams» MuHIIpOCBEIEeHUS

Poccun"




OI'AOY II10

"AxkagemMus
38 CooOmmarommecs: Cocyabl
MuHnpocBeleHus
Poccun"
OI'AOY AI10
. "Akagemus
39 [M'uapaBnuueckuii mpecc
MuHnpocBeleHus
Poccun"
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
OI'AOY AI1O
41 ATMmocdepa 3eMiau U TPUYUHBI €€ "AkagemMus
CYILIECTBOBAHUS MuHnpocBemneHus
Poccun"
Or'AOY AI1O
"AkageMus
42 Bec Bo3nyxa. ATMocdepHoe naBieHHe
MuHnpocBeleHus
Poccun"
Or'AOY AI1O
43 N3mepenue aTMochepHOro AaBJICHUS. "Akanemus
Omneit Toppuuernm MuHnpocBemeHus
Poccun"
Or'AOY AI1O
m 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT "Akagemus
BBICOTHI HaJl YpPOBHEM MOPS MuHInpocBeeHus
Poccun"
45 bapomerp-anepoun. ATmocdepHoe OI'AOY AI1O
JTABJICHHUE HA PA3JIMYHBIX BBICOTAX "AxkagemMus




MuHnpocBeleHus
Poccun"

Pemenwue 3anad mo reme "' Atmocdeproe

46 "
JTaBJICHUE
. OI'AOY AI1O
JelicTBue ®KUIKOCTH U ra3a Ha "
Axangemus
47 IIOTPYKEHHOE B HUX T€JI0. ApXUMeEN0Ba
MuHnpocBemeHus
cuiia "
Poccun
Or'AOY AIIO
JlaboparopHas pabota «OnpenencHue "
. . 5 AxaneMus
48 BBITAJIKUBAIOIICH CUIIBI, IEHCTBYIOIEH Ha
WHITPOCBEILICHUS
M
TEJ0, IOTPY>KEHHOE B )KUJIKOCTh "
Poccun
JlaboparopHast paboTta 1o Teme Or'AOY AIIO
«HMccnenoBanue 3aBUCUMOCTH Beca Tena B "Akanemust
49
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh MuHIIpOCBEIEeHUS
YacTH TeJay Poccun"
Or'AOY AI1O
"AxagemMus
50 [TnaBanue Ten
MuHIpocBeleHus
Poccun"
JlaGoparopHas padora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeesieHue €€ Tpy30MoIbEMHOCTH "
Or'AOY AI1O
Pemenne 3amau no remam: «IlnaBanue "
Axanemus
52 cynoB. BoznyxonnaBanue», «JlaBienue
N MuHnpocBeeHus
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B» "
Poccun
53 KontponbHas padota o reme «JlaBnenue




TBEPABIX TEII, )KI/I,I[KOCTCI\/'I Hu ra3oB»

OI'AOY AI1O
"Akagemus
o4 Mexanunueckas padbora 8
MuHnpocBeleHus
Poccun"
Or'AOY AI1O
"Akagemus
55 Momnocts. Equauier MoniHocTu g
MuHnpocBemeHus
Poccun"
56 VYpok-uccnenoBanue "Pacy€T MoIHOCTH, 1
pa3BUBaEMOM IIPH MOIBEME 110 JeCTHUIE"
57 [Ipocteie Mmexanu3msl. Peruar. PaBHoBecue
CHUJI Ha pblUare
OI'AOY AI1O
Pbruaru B TexHuke, OBITY U IPUPO/IE. "
AxkagemMus
58 JlabopaTtopHas pabota «MccnenoBanue 0.5
N MuHnpocBeleHus
CJIOBHI paBHOBECHS pblyara
y P P Poccun"
OI'AOY AI1O
59 Pemtenue 3agad mmo treMe «Y CI0BHUA "AkageMus
paBHOBECHSI pbIdara MuHIpocBeeHus
Poccun"
KoaddutmenT nonesHoro aeicTus
50 MexanusMa. JlabopatopHas pabota 05
«H3mepenne KI1/] HaknoHHOM '
TIJIOCKOCTH
Or'AOY AI1O
Pemenne 3agau mo teme "Pabora, A
61 "AxkageMus

MomHocTh, KIT/"

MuHnpocBeleHus




Poccun"

Or'AOY AI1O
62 Mexanunyeckas sHeprusi. Kunernueckas u 1 "AxanemMusa
MOTEHITUATIbHAS YHEPTUS MUHITpOCBEIICHUS
Poccun"
OI'AOY AI1O
63 3aKOH COXpaHEHUSI MEXaHUYECKOM 1 "AxanemMusa
SHEPTHU MUHIIPOCBEIICHUS
Poccun"
YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE
64 H3MEHEHHU KNHETHYECKON U 1 1
MOTEHIIMATBLHON SHEPTUH TIPU CKATHIBAHUHU
TeJa M0 HAKJIOHHOM IIOCKOCTH"
65 KonTponbnas padota no reme «Pabota u 1
MOIIHOCTb. DHEPTHUS»
OI'AOY AI1O
66 PezepBHblil ypok. Pabota ¢ Tekctamu no 1 "Akanemus
TeMe "MexaHn4ecKkoe IBIKeHue" MuHnpocBeleHus
Poccun"
N OI'AOY AI1O
PesepBHblit ypok. Pabora ¢ TekcTamu 1o " AKaeMHs
67 teme "JlaBneHue TBEPABIX Tell, KUIKOCTEH 1
N MuHInpocBeleHus
M ra3oB Pocer”
68 PezepBHblit ypok. PaboTa ¢ TekcTamu no 1
teme "Pabota. MoutHocTs. DHeprus”
OBIIEE KOJIMYECTBO HACOBIIO 68 12

I[TPOTPAMME




8 KJIACC

KoanuecTBo yacoB I DJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoxka Konrtpoabnble | Ilpakruueckne | H3y4eHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI s
pecypcsbl
OI'AOY AI10
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHO- "
. Axanemus
1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1
S — MuHnpocBemeHus
Poccun"
2 Macca u pa3mep aTOMOB U MOJIEKYJ 1
Or'AOY AI1O
3 Mopaenu TBEPAOro, JKUAKOTO U 1 "AxanemMusa
ra3000pa3HOro COCTOSHUI BEIIeCTBA MuHIpocBeeHus
Poccun"
OObsicHEeHHE CBOICTB TBEPAOIO, KHUIKOTO
4 ¥ Ta3000pa3HOTO COCTOSIHHMM BEIeCTBa HA 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KHMHETHUYECKON TeOpUHn
OI'AOY AI1O
"AxagemMus
5 Kpucrannnueckue u amop¢Hble Tena 1
MuHnpocBeeHus
Poccun"
Or'AOY AI1O
5 CMmauuBaHue Y KaWUISIPHOCTb. 1 "AkageMus
[ToBepXHOCTHOE HATSIKEHUE MuHIIpOCBEIEeHUS
Poccun"
7 TennoBoe paclIupeHue U CKaTHe 1 OI'AOY 110




"AxanemMus

MuHnpocBeneHus
Poccun"
8 Temneparypa. CB43b TeMIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO JBUKEHUS YaCTHI]
Or'AOY AI1O
9 Buytpennss sneprus. CriocoOsr "Akanemus
W3MEHEHHUs BHYTPEHHEH SHEPTruu MuHnpocBemeHus
Poccun"
Or'AOY AIIO
"AxanemMusa
10 Bune! teronepenaun
MuHnpocBemeHus
Poccun"
VYpoxk-koupepennus "lIpakTudyeckoe Or'AOY AI1O
11 HCIIOJIb30BAHUE TEIUIOBBIX CBOMCTB "Akagemus
BEIIECTB U MAaTEPHAJIOB B LIEJIAX MuHIpocBeeHus
sHeprocOepexeHus" Poccun"
Or'AOY AI1O
12 KonnuecTBo TemIoTel. Y neabpHas "AxagemMus
TETJIOEMKOCTh MuHIpocBeeHus
Poccun"
Or'AOY AI1O
13 YpaBHEeHHE TETIOBOTO OanaHca. "AkagemMus
TemooOMeH 1 TEMIOBOE PaBHOBECHE MuHInpocBeeHus
Poccun"
JlaGopaTtopnast pabota "VccnenoBanue Or'AOY AI1O
14 SIBJICHUS TETJIO0OMEHa IPU CMELINBaHUN "Akanemus

XOJIOIHOW U ropsideit BOJbI"

MuHnpocBemeHus




Poccun"

Pacuer konuuecTBa TEIIOTHI,

15 HEO0OXOIMMOT0 JJIsl HarpEeBaHUs Teja U
BBIJICTISIEMOTO UM TIPU OXJIAKICHUU
Or'AOY AIIO
16 JlaboparopHnas padora "OmnpeneneHue "Akagemus
yAEIbHOM TEIJIOEMKOCTH BelecTna " MuHnpocBemeHus
Poccun"
OI'AOY AIIO
DOHeprus TorMBa. Y 1eabHas TenaoTa "AxanemMusa
17 CrOpaHus MuHIIpOoCBeEeHUS
Poccun"
OI'AOY AIIO
IInaBneHue u OTBEpIEBAHUE "
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAsl TeIUIoTa Akazemus
MuHnpocBeeHus
IJIaBJICHHS Pocerm”
OI'AOY AI1O
19 JlabopaTtopHas pabota "OmnpeneneHue "Akagemus
yeJIbHON TEIIOTHI MIaBJICHU Jbaa" MuHIpocBeleHus
Poccun"
OI'AOY AI1O
20 [TapooOpa3oBanre U KOHICHCAIIHS. "AxanemMusa
Ucnapenue MuHnpocBeneHus
Poccun"
Kunenue. Y aenpHas temnora OIr'AOY AI1O
21 napooOpa3zoBaHMs U KOH/IEHCAIIUH. "Akanemus
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT MuHInpocBeleHus
aTMOC(EpHOTO AABICHUS Poccun"




BnaxuocTs Bo3ayxa. JlTabopaTopHas

OI'AOY II10

" . "Akagemus
22 pabota "OnpezeneHre OTHOCUTEIBHOM
" MuHnpocBeleHus
BJIQ)KHOCTH BO3/1yXa
yx Poccun"
93 Pemenue 3anau Ha ornpeneeHue
BJIQXKHOCTH BO3/1yXa
[TpuHIMITBI paOOTHI TETIJIOBBIX JBUTATEICH.
24 [TapoBas TypOuna. JIBuUrarenn
BHYTPEHHETO CrOpaHus
OI'AOY 110
o5 KIIJI TenyioBoro asuraresns. TerioBbie "AxanemMusa
JBUTATEU U 3alllUTa OKpYKaroueil cpeabl MuHnpocBemeHus
Poccun"
26 3aKOH COXpaHEHHUs U MpeBpalleHus
SHEPTUHU B TEIIOBBIX MPOIIECcCcax
. OI'AOY 110
[TonroroBka Kk KOHTPOJIBHOU padoTe MO nA
KaJIeMust
27 teme "TemioBele siBneHus. M3MeHeHne
o " MuHnpocBemeHus
arperaTHbhIX COCTOSTHUI BelllecTBa "
Poccun
" OI'AOY 110
KonTponbhas padota no teme "TernoBbie "
AxagemMus
28 ABJIeHUs. MI3MeHeHne arperaTHbIX
o " MuHnpocBemeHus
COCTOSIHMI BellecTBa .
Poccun
29 Onektpusanus Tein. [[Ba pona
JEKTPUUYECKUX 3apsI0B
30 VYpok-uccrnenoBanue "IneKTpusaius Teml
WHAYKIIUEW U MPU COMTPUKOCHOBEHUN"
31 B3aumopeiicTBre 3apsyKeHHBIX Tell. 3aKOH OI'AOY AI1O




Kynona "AxanemMus
MuHnpocBeneHus
Poccun"
OI'AOY AIIO
Onexrpuueckoe nose. HanpsxeHHOCTh "
Axanemus
32 anekTprudeckoro moss. [Tpunnmmn
. MuHnpocBeleHus
CYIIEPIIO3HUIINH DJIEKTPUUYECKHUX T10JIEH
yrep p Poccun"
33 Hocurenu anekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHue aToma
OI'AOY AIIO
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH "AxkageMus
COXpaHEHHUS ICKTPUICCKOTO 3apsiaa MUHIIPOCBEIICHUS
Poccun"
OI'AOY AI1O
35 Pemenue 3a1a4 Ha IPUMEHEHHUE CBOVICTB "Akanemus
ANEKTPUUECKUX 3apsAI0B MuHnpocBeneHus
Poccun"
. OI'AOY AI1O
DIIEKTPUUECKHUI TOK, YCIIOBUSI €T0 "
AxangemMus
36 cyiecTBoBaHus. IcTOUHUKH
MuHnpocBemeHus
ANEKTPUUYECKOTO TOKA .
Poccum
OI'AOY AI1O
o "AxanemMus
37 JlecTBYS 2IEKTPUUECKOTO TOKA
MuHInpocBeeHus
Poccun"
VYpok-uccnenoanue "Jlelicteue
38 AIEKTPUYECKOTO TTOJISI Ha IIPOBOTHUKA U

JUDJIEKTPUKH"




DJIIEKTPUUYECKHUM TOK B METAJLJIaX,

OI'AOY AIIO
"AkanemMusa

39
JKUJIKOCTSX U Ta3ax MuHnpocBeleHus
Poccun"
40 DnekTpuyueckas 1enb U e€ COCTaBHbIC
4acTH
Or'AOY AI1O
41 Cuna toka. JlabopatopHas pabota 05 "AkagemMus
"UsmepeHue u peryampoBaHue CHIIbI TOKA" ' MuHnpocBemeHus
Poccun"
OI'AOY AI1O
DneKTpuuecKoe HarpsbkeHue. BonbTmeTp. "
" Axanemus
42 JlaGopaTtopHas padota "M3mepenue u 0.5
| MuHnpocBemneHus
peryaupoBaHue HaPsHKCHUS .
Poccun
Or'AOY AI1O
43 ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE "Akagemus
COTIPOTHBIICHUE BEIIECTBA MuHIIpOoCBeIEeHUS
Poccun"
JlabopaTtopHas paboTta "3aBUCUMOCTh Or'AOY AI1O
m AIEKTPUUECKOTO COITPOTUBIICHUS 1 "Akagemus
MIPOBOJIHUKA OT €T0 AJIUHBI, IIJI0IIAI1 MuHIIpOCBEIEeHUS
MONIEPEYHOr0 CEUEHUs U Marepuana” Poccun"
Or'AOY AI1O
45 3aBHUCUMOCTD CHJIBI TOKA OT HaNPSKCHUS. "AxkagemMus
3akoH OMa I y4acTKa LEenn MuHIpocBelleHus
Poccun"
46 JlaGopaTtopnast pabota "HccnenoBanue 1 Or'AOY AI1O
3aBUCHUMOCTH CHJIbI TOKA, HIAYIIETO Yepes "Akagemus




PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U

HanpspKeHUs Ha pe3ucrope”

MuHnpocBeleHus
Poccun"

ITocaemoBareabHOE U napaujiCJIibHOC

47
COCIMHEHUS TIPOBOTHUKOB
JlabGopaTtopHast pabora "I[IpoBepka OI'AOY AI1O
48 MpaBUJIA CIOKEHUS HAMIPSKEHUN TTPU "Akagemus
MOCIeI0BATEILHOM COSIMHEHUH JABYX MuHIpocBeleHus
pe3uctopos" Poccun"
Or'AOY AIIO
JlaGopaTtopHast pabota "I[IpoBepka " A
KaJleMust
49 MpaBuJIa JJIs CUIIBI TOKA MIPH
" MuHnpocBeeHus
napauieIbHOM COeTUHEHUH PE3UCTOPOB "
Poccun
Or'AOY AIIO
Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
"AkageMus
50 OmMa 111 pa3IMuyHOTO COeAMHEHUS
MuHnpocBeeHus
MIPOBOJIHUKOB
POBOA Poccun"
Or'AOY AI1O
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO "AxagemMus
ToKa. 3akoH Jlxoynsa-Jlenua MuHnpocBeleHus
Poccun"
Or'AOY AI1O
JlaGopaTtopHas pabota "Onpenenenue A
"AxanemMus
52 paboThI ¥ MOITHOCTH HJIEKTPHUECKOTO
Toxa" MuHInpocBeleHus
Poccun"
Or'AOY AI1O
DneKTpUYecKHe Lenu 1 MoTpeouTenu
. "AxanemMus
53 AIIEKTPUUYECKON SHEPTUH B OBITY.
MuHInpocBeleHus

KOpOTKOC 3aMbIKaHHUEC

Poccun"




[ToaroToBKa K KOHTPOJIBHOM paboTe MO OI'AOY AIIO
54 TeMe "DIEeKTPUUYECKUE 3apsJibl. "AxkagemMus
3apsoKeHHbIE Tella U UX B3aUMOJICHCTBHSL. MuHIpocBeleHus
[TocTosIHHBIM MEKTpUUYECKUi TOK" Poccun"
KoHnTtponbHas pabota 1o teme OI'AOY AIIO
55 "DneKTpruuecKue 3apsabl. 3apsSKEHHbIC "Akagemus
Tella U uX B3auMoaeucTBus. I1ocTOSHHBIN MuHnpocBeleHus
AJIEKTPUUYCCKUMA TOK" Poccun"
56 [TocTostHHBIE MATHUTBI, UX
B3aUMO/ICCTBUE
OI'AOY AI1O
57 VYpok-uccnenosanue "M3yuenue nomuei 1 "AxanemMusa
IIOCTOSIHHBIX MarHuToB" MuHnpocBeneHus
Poccun"
Or'AOY AI1O
58 MarnuTHoe nosie. MarautHoe nosie 3emiu "AkaneMus
Y €ro 3HaUCHHUE ISl )KU3HU Ha 3emMIie MuHIIpOoCBeIEeHUS
Poccun"
Or'AOY AI1O
OmnbiT OpcTena. MaruutHoe moJie " A
AxkagemMus
59 ANEKTPUUECKOT0 TOKa MarHutHoe nojue
MuHnpocBemeHus
KaTYIIKUA C TOKOM "
Poccun
WMEHEHHE JJICKTPOMarHUTOB B
IT Or'AOY AI1O
60 TexHuke. JlJabopaTopHas pabora 05 "Akanemus
"N3yueHue AeiCTBUS MarHUTHOTO TOJIS Ha ' MuHInpocBeeHus
MPOBOJIHUK C TOKOM" Poccun"
61 DJIEKTPOABUTATEIH TOCTOSTHHOTO TOKA. Or'AOY AI1O
Hcnonp3oBanue 35eKTpoiBUTaTENEeH B "AxkagemMus




TCXHUYCCKUX YCTPOﬁCTBaX Hn Ha

MuHnpocBeleHus

tpancnopre. JlabopaTopHas pabora Poccun"
"KoHCcTpynpoBaHue U u3ydyeHue padoThl
3NeKTpoaBUraTess"
OnbiTel Papajes. 3aKoH
62 3JIEKTPOMAarHUTHOM MHAYKIMH. [IpaBuio
Jlenna
Onekrporerepatop. CriocoOb! MOTyICHHS
63 AIIEKTPUYECKON IHEPIUU. DINEKTPOCTAHIINU
Ha BO300OHOBIIIEMBIX UCTOYHHKAX SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
64 TeMe "DJIEKTPUYECKNE U MAarHUTHBIE
ABJICHUS"
OI'AOY 110
65 KonrtponbHas padora no reme "Akanemus
"DeKTpuYecKnue U MarHUTHBIC SIBJICHUA" MunnpocseleHus
Poccun"
OI'AOY 110
66 PesepBHblit ypok. Pabora ¢ TekcTamu o "Akanemus
teMme "TermnoBele ssBieHUS" MuHnpocBeleHus
Poccun"
OI'AOY AI1O
67 Pe3epBHblit ypok. PaboTa ¢ Tekctamu o "Akanemus
teMe "[locTOsIHHBIN 2JIeKTpUUECKHl TOK" MuHnpocBeneHus
Poccun"
68 Pe3epBHbIii ypok. PaboTa ¢ Tekctamu no

TeMme "MaraurtHele sBiaeHusd"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

KosaunuyectBo yacos I DJIEeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoka Kourpoabnbie | Ilpakruueckue | H3y4YeHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI s
pecypcsbl
1 Mexanunueckoe Br>xeHre. MarepuaibHas 1
TOYKa
OI'AOY AI1O
5 Cucrema otcuera. OTHOCUTEIBLHOCTD 1 "Akanemus
MEXaHUYECKOT'O JABM)KEHUS MuHIpocBeleHus
Poccun"
OI'AOY AI1O
. "AxanemMusa
3 PaBHOMEpPHOE NPAMOJIMHENHOE ABUKEHHE 1
MuHIpocBeeHns
Poccun"
HepasHOoMepHOE NpsAMOIUHENHOE
4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh
OI'AOY 110
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 "Akanemus
JBUKEHHE. Y CKOpEHUE MuHIpocBemeHus
Poccun"
CxopocThb NpSIMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOpPOCTH
7 JlabopaTtopHas pabota "OnpeneneHue 1 1 Or'AOY AI1O
YCKOPEHMS TeJla IIPU PaBHOYCKOPEHHOM "Akanemus




NBIKECHUHU IO HAKJIOHHOM ITIOCKOCTH"

MuHnpocBeleHus
Poccun"

8 Cso0Ooanoe nmageune ten. Onerre! [aauies
OI'AOY AI1O
PaBHOMEpHOE ABMKEHUE 11O OKPYKHOCTH. "
. Axangemus
9 [Tepuona u yactora obOpaimenus. JInnelinas
MuHnpocBeleHus
U YIJI0Basi CKOPOCTH
yr p Poccun"
10 LleHTpoCcTpeMHUTEIEHOE YCKOPEHHE
OI'AOY AI1O
"AxkageMus
11 IlepBoiii 3akoH HeroToHA. BekTop cuibl g
MuHnpocBeeHus
Poccun"
OI'AOY AI1O
12 Bropoii 3akon HeroToHa. "AkageMus
PaBHoOzelicTByrOIIAs crta MuHnpocBemeHus
Poccun"
OI'AOY AI1O
13 Tperuii 3akon Herorona. Cynepnosunus "Akanemus
cHuil MuHIpocBeeHus
Poccun"
OI'AOY AI1O
14 Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB "AxkagemMus
Hrrotona MuHnpocBeneHus
Poccun"
OI'AOY AI1O
"AkageMus
15 Cuia ocTH. 3akoH ['yka
yHpyr YK MuHIpocBeleHus

Poccun"




Pemrenue 3agaud mo teme «Cuiia

16
YIOPYTOCTH
Or'AOY AI1O
17 JlaGopaTopHas pabota «OnpeneneHue "Akagemus
KECTKOCTHU MPYKUHBI MuHnpocBeleHus
Poccun"
Or'AOY AI1O
"Akanemus
18 Cuna TpeHus g
MuHnpocBemeHus
Poccun"
OI'AOY AI1O
"AxanemMusa
19 Pewrenue 3anau no reme «Cuiia TpeHUs»
MuHIpocBeleHus
Poccun"
Or'AOY AI1O
20 JIaGopartopHas pabota "OmnpeneneHue "Akanemus
Kod(purmenTa TpeHus CKOJIbXKEHUS " MuHnpocBeleHus
Poccun"
Or'AOY AI1O
21 Pemrenue 3amay mo reme "3aKOHEI "AkageMus
Hrrorona. Cuna ynpyroctu. Cuna tpenus” MuHnpocBemeHus
Poccun"
Or'AOY AI1O
Cuia TSOKeCTH M 3aKOH BCEMHUPHOTO
"AxkagemMus
22 TATOTEHUA. Y CKOpEeHHE CBOOOHOTO
MuHInpocBeeHus
MaJIeHUs
A Poccun"
93 VYpok-koHpepenuus "J{Buxenue ten

BOKPYT IPaBUTALIMOHHOTO LIEHTPa




(Conneunas cucrema). ['amakTuku"

Or'AOY AI1O
24 Pemrenue 3amgad mo teme "Cuiia TSDKECTU U "AxanemMusa
3aKOH BCEMUPHOTO TATOTCHUS" MuHnpocBeleHus
Poccun"
OI'AOY AI1O
o5 IIepBas kocMHu4eCKask CKOPOCTb. "Akanemus
HesecomocTs u neperpy3ku MUHIIPOCBEIICHUS
Poccun"
PaBHOBeCHe MaTepUAIIBHONW TOYKHU. OI'AOY 110
26 AGconoTHO TBEp0E Teo. PaBHOBecHe "AxanemMusa
TBEPJIOTO TeJa C 3aKPETUIEHHON OChIO MUHIIPOCBEIICHUS
BpALLICHUS Poccun"
27 Mowment cuisl. LlenTp TskecTn
OI'AOY AI1O
28 Pemenue 3amad mo teMe "MOMEHT CHIIBL. "AxkagemMus
Hentp TsixecTn" MuHnpocBemeHus
Poccun"
. OI'AOY AI1O
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO "
" AxagemMus
29 TeMe "MexaHN4ecKOoe JBUKEHUE.
. " MuHnpocBeneHus
BsaumogeiictBue Ten .
Poccun
OI'AOY AI1O
KonTponpHas pabota rmo teme "
" AxagemMus
30 MexaHHU4YeCKO€E OBIKEHUE.
. " MuHnpocBeneHus
BsaumogeiictBue Ten .
Poccun
31 Nmnynec Tena. UMmmynbe cubl. 3akoH OI'AOY 110
COXpAaHEHUS UMIYJIbca. YIIPYyroe u "Akagemus




HEYIPYyroe B3auMOJICICTBHE

MuHnpocBeleHus
Poccun"

OI'AOY 110
39 Pemrenue 3amau no reme "3akoH "AxanemMusa
COXpaHEHUs UMITyJIbca" MuHIpocBeleHus
Poccun"
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
OI'AOY 110
"AxanemMusa
34 Mexanunueckas paboTa U MOILTHOCTb
MuHnpocBeeHus
Poccun"
OI'AOY 110
35 PaboTa cuiibl TsDKECTH, CUITBI YIPYTOCTH U "Akagemus
CHJIBI TPEHUS MunnpocBeneHus
Poccun"
JlabopaTtopHas pabora «OnpeneneHue
36 paloThI CUIIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TEJIa IO TOPU30HTAILHOU
MTOBEPXHOCTH»
37 Cas3b sHepruu u padotsl. [loTeHmanpHas
JHEprus
OI'AOY 110
38 Kunernueckas sneprus. Teopema o "Akanemus
KMHETUYECKON 3HEpruu MuHIpocBelleHus
Poccun"
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JIaGopartophas pabota «/3ydeHune 3aKoHa OI'AOY 110




COXpPaHCHUS SHEPIrUum»

"AxanemMus

MuHnpocBeneHus
Poccun"
OI'AOY AIIO
41 KonebarennrHoe IBUKEHHUE U €T0 "AxanemMus
XapaKTePUCTHKU MUHITpOCBEIICHUS
Poccun"
OI'AOY AIIO
42 3aryxatomue Kojaeoanus. BeiHyXeHHbIC "Akangemus
KkoJiebanus. Pesonanc MUHIIPOCBEIICHUS
Poccun"
43 MatemaTuuecKkuii ¥ NPy>KUHHBIA MasSTHUKA
OI'AOY AIIO
Vpok-uccnenroBanue «3aBUCHMOCTD "
. KaJleMHUs
44 nepuoja KonebaHui 0T KECTKOCTU M
WHIIPOCBEIICHUS
MPYKUHBI U MacChl Tpy3a»
Poccun"
45 [IpeBpareHne YHEPTUU MPU MEXAHUIESCKIX
KOJIe0aHUIX
OI'AOY AI1O
JlabopaTtopHas pabota «OmnpeneneHue A
N KaJleMHUs
46 94acTOTHI U TIEpro/ia KoeOaHui MuHmpocBeIe s
MPYKUHHOTO MasiTHUKa» Poccit”
OI'AOY AI1O
JlaboparopHas padora «IIpoBepka A
. KaJieMHUs
47 HE3aBHCHMOCTH Ieproja KonebaHuit rpysa, MuHmpoCBeIeHs
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a» Poccrn”
48 Mexanndeckue BoHbI. CBOHCTBa OI'AOY AI1O
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE U "AxkagemMus




IOIIEPCYHBIC BOJIHEBI

MuHnpocBeleHus
Poccun"

Ypok-koHpepeHus "MexaHndeckue

49 BOJIHBI B TBEPIOM Tese. CeilicMuueckue
BOJIHBI"
50 3ByK. Pacripoctpanenue u oTpakeHue
3ByKa
51 VYpok-uccnenosanue "Habmogenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI PE30HAHC
OI'AOY AI10
53 Ypok-koHpepeHus Y npTpa3ByK U "AkanemMus
uHOPa3BYK B IPUPOJIE U TEXHUKE" MuHIpocBeeHns
Poccun"
. OI'AOY AI1O
[ToaroroBka Kk KOHTPOILHOM paboTe MO "
" Axanemus
54 TeMe "3aKOoHbI COXpaHeHUs. MexaHnuyeckue
" MuHIpocBemeHus
KOJIeOaHUs U BOJTHBI .
Poccun
Kontponbhas pabota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKre KoaeOaHus u
BOJIHBI"
Or'AOY AI1O
56 DNEeKTPOMarHuTHOE TOJIe. "AkageMus
DNEeKTPOMArHUTHHIE BOJHBI MuHIIpOCBEIEeHUS
Poccun"
S7 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH
58 Ypok-koupepenmus "llkana Or'AOY AIIO




3JIEKTPOMAarHUTHBIX BOJH. Mcrionbs3oBanue "Akanemus
AIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM MuHnpocBemeHus
cBs3u" Poccun"
| . OI'AOY AI10
Ypok-uccnenosanue "M3ydyenue cBONCTB "
Axanemus
59 AJIEKTPOMAarHUTHBIX BOJIH C [IOMOILBIO
| MuHnpocBeleHus
MOOUITBEHOTO TenedoHa "
Poccun
50 Pemrenue 3amau Ha onpeziesieHre 4acTOThl U
JUTMHBI 3JICKTPOMArHUTHON BOJIHBI
Or'AOY AIIO
61 DneKTpoMarHuTHasi Ipupoaa CBETa. "AkagemMus
Ckopoctb cBeTa. BoiHOBBIE CBOHCTBA CBETA MuHnpocBemeHus
Poccun"
. Or'AOY AI1O
Hcrounuku ceera. [IpsmonuneitHoe "
AxkagemMus
62 pacnpoctpaHeHue cera. 3atMeHus: ConHua
T MuHIpocBeeHus
u BI
i Poccun"
Or'AOY AI1O
3aKoH OTpa)kK€HHUs CBETa. 3epKaia. "
AxaneMust
63 Pemrenue 3a1au Ha IpUMEHEHUE 3aKOHA
MuHIpocBeeHus
OTpa)K€HUs CBETA .
Poccun
Or'AOY AI1O
64 [Ipenomnenue cBera. 3aKOH MPEITOMIICHUS "AkagemMus
cBeTa MuHInpocBeeHus
Poccun"
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. OI'AOY AI10
65 Hcnons3oBanme MOJTHOTO BHYTPEHHETO "Akagemus

OTpaXXCHUA B OITUYCCKUX CBCTOBOAaxX

MuHnpocBemeHus




Poccun"

JlaboparopHas padota "Hccrnenoanmne
3aBUCHMOCTH YIJIa MPEJIOMIICHHSI CBETOBOT'O

66
Jy4a OT yIJia aJIeHus Ha TpaHulle "BO3ayX-
crexso""
Ypok-koHpepennus "Micnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Or'AOY AIIO
"AxanemMusa
nH3bl. ONITHYECKAast CUJIa JIMH3bI
68 JI O
MuHIpocBeeHus
Poccun"
Or'AOY AIIO
. "Akagemus
69 [TocTpoeHne n300paKeHMIA B JTMH3AX
MuHIpocBeleHns
Poccun"
Or'AOY AI1O
JlabopaTtopHas paborta "Omnpezaenenue "
. Axanemus
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI
. " MuHnpocBeleHus
CHJIBI COOMpPATOIIEH THH3BI .
Poccun
Or'AOY AI1O
71 Ypok-koupepenius "OnTudeckue "AkagemMus
JIUH30BBIC TIPHOOPHI" MuHnpocBeneHus
Poccun"
Or'AOY AI1O
"AxanemMus
72 I'ma3 xak ontuyeckas cucrema. 3peHne
MuHInpocBeleHus

Poccun"




Ypok-kouhepenius "JlepexTo 3peHusl.

73 |
Kak coxpanuts 3peHue
Or'AOY AI1O
Paznoxenue 6e10ro cBeTa B CIIEKTP.
"AxanemMusa
74 OmnsiTel HetoToHa. Coxenue
Jlcnepens crera MuHnpocBeleHus
CHEKTpaJIbHBIX I[BETOB. (1
P i P Poccun"
JlaboparopHast pabota "OnbITHI 11O OI'AOY JI10
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIICKTP H "AkagemMus
BOCIIPUSATHUIO LIBETA PEIMETOB IIPHU UX MuHIIpOCBeIEeHUS
HaOJII0JICHUH Yepe3 IBETOBbIC (UIBTPHI" Poccun"
Ypok-npaktukyM "BosiHOBBIE CBOMCTBa
76 CBeTa: Iucnepcus, uHTepdepeHIus u
mudpakius"
Or'AOY AI1O
77 OmnbiThl Pesepdopaa u nnanerapHas "Akanemus
MOJEJIb aTOMa MuHIpocBeeHus
Poccun"
78 [Toctrynater bopa. Monens atoma bopa
OI'AOY AI1O
79 HcnyckaHne v moriomneHue CBeTa aTOMOM. "Akagemus
KBanTsl. JIuneltuaTeie CrieKTpbl MuHInpocBeeHus
Poccun"
Or'AOY AI1O
80 Ypoxk-nipaktuky™m "HabrogeHue criekTpoB "Akagemus
ucmyckanus" MuHnpocBeneHus
Poccun"
N OI'AOY AI1O
81 PannoakTuBHOCTH M €€ BUIBI

"AxkagemMus




MuHnpocBeleHus
Poccun"

Or'AOY AI1O
82 Crtpoenune atomHoro siapa. Hykinonnas "Akagemus
MOJEIb MUHITPOCBEIICHUS
Poccun"
Or'AOY AI10
"AxanemMusa
83 PannoaktuBHBIC TpeBpanicHus. M3oTomsl
MuHnpocBemeHus
Poccun"
OI'AOY AI1O
84 Permtenne 3agaud mo treMe: "PagmnoakTUBHBIE "AxanemMusa
npespanieHus" MuHIIpOoCBEIEHUS
Poccun"
85 [Tepwon moypacmana
PI'AOY II1O
VYpok-koHpepennus "PagnoakTuBHbIE " A
86 HU3JIYYEHHS B IPUPOIE, MEIUIINHE Akazemus
yi | PHPOJIE, MEIHIITHE, MuHIpOCBEIEeHUS
TCXHHUKCEC "
Poccun
OI'AOY AI1O
87 SAnepHble peakiuu. 3aKOHBI COXPaHEHUS "Akanemus
3aps/10BOrO U MacCOBOTO YHCE MuHIIpOCBEIIECHUS
Poccun"
OI'AOY AI1O
88 OHeprus cBsA3M aTOMHBIX A1ep. CBs3b "Akanemus
MacChl U SHEPTUu MuHIIpOCBEIEeHUS
Poccun"
89 Pemenue 3amau o teme "SnepHbie




peakuun"

Or'AOY AI1O
Peaxnuu cunTe3a U geleHus Aaep. "AxkanemMus
90 H A Aep 1
Ucrounnku sHeprun CosHia U 3BE37 MuHnpocBeleHus
Poccun"
VYpoxk-koHdepeHius "SnepHast sHEPreTHKA.
p p p p
91 JleiicTBYSI paAMOAKTUBHBIX U3JIy4€HUH Ha
JKHBBIE OPTaHU3MBI"
[loaroroBka Kk KOHTPOJIBHOU paboTe MO OI'AOY 110
92 Teme "DJIEKTPOMArHUTHOE MOJIe. "AxanemMusa
DJIeKTpOMarHuTHbIC BOIHBI. KBaHTOBBIE MuHnpocBeeHus
SIBJICHUS" Poccun"
KonTponbhas padota 1o teme
93 "DIeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbI€ BOJIHBL. KBaHTOBBIE
SBJICHHS"
OI'AOY AI1O
94 [ToBTopenue, 0606menue. JlabopaTopHbie "Akagemus
paboTsl 1o kypcy "B3aumoneiictue Ten" MuHnpocBeleHus
Poccun"
OI'AOY AI1O
[ToBTOpenue, o6o0menue. Pemenue "
Axanemus
95 pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 M0 TEME
" " MuHInpocBeleHus
TernoBbIe TPOLECCHI "
Poccun
OI'AOY AI1O
[ToBTOpenue, 06o6meHue. Pemenue "
Axanemus
96 pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 M0 TEME
MuHInpocBeleHus

"KIIJI TermoBeIX ABUTaTencii'”

Poccun"




[ToBTOpenue, o6o0menue. Pemenue

OI'AOY II10

97 pacUYeTHBIX ¥ KAYECTBEHHBIX 33/1a4 10 TEME 1 "Axanemus
"KILJI anexkTpoycTaHoOBOK" Murnpockereris
Poccun"
OI'AOY AI10
08 [ToBTOpenue, o606meHune. JlaboparopHeie 1 1 "Akagemus
paboTs 1o Kypcy "CBeToBbIe SBICHHS" MuHIpocBeleHus
Poccun"
[ToBTOpenue, o600meHue. Padora ¢ ?FAOV Alo
99 TEKCTaMU 10 TeMe ""3aKOHbI COXPAHEHUS B 1 AKaZIEMIL
| MuHnpocBemneHus
MEXaHHUKE Pocci”
OI'AOY JI10
100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 "Akangemus
TekcTamu 110 teMme "Kosebanns v BoiHb!" MuHnpocBemeHus
Poccun"
OI'AOY AI10
101 [ToBTOopenue, 0600meHne. Pabora ¢ 1 "Akagemus
TekcTaMH 110 TeMe "CBETOBEIE SIBICHUS" MuHnpocBeleHus
Poccun"
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U siiepHas 1
¢buzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

1.

2.

3.

®dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHUK, / kiacc/ [lepeimkua .M., iBanoB
A.N., Akiimoneproe obmectBo «M3marensctBo «IIpocBerienne»;

®dusuka: 8-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 8§ kiacc/ [leprimkua M. M., IBaHoB A.
H., Akmoneproe obmiectBo «M3marenscTBo «IIpocBemnieHme;

®dusuka: 9-i kitacc: 6a30BbIN ypoBeHb: yueOHuK, 9 kiacc/ [lepeimkun 1. M., 'yrHuk E.
M., UBanoB A. U., IlerpoBa M. A., Akuroneproe o6miectBo «M31aTeascTBo
«IIpocBemieHuey;

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

1.

B.N. Jlykammk. COopHUK BOTIPOCOB U 3aa4 1o ¢usuke. 7-9 xi. — M.: [Ipocsemenue,
2010.

JLA. Kupuk ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOATENbHBIC U KOHTPOJIbHBIC
pabotel. —5-¢ m3ganue,- M.MJIEKCA, 2013.

A.E. Mapon, E.A. Mapon [Iunakrrueckue matepuansl 2023 M. Tlpocserienne

A.E. Mapown, E.A. Mapon, C.B. ITo3oiickuii. Coopauk Bonpocos u 3amau 2023 M.
[Ipocsenienue

O.U. I'pomiieBa. KoHTpoIbHBIE U cCAMOCTOATEIbHBIE paOOTHI 110 Pu3nke. 9 Kiacc: K

yuebHuky A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 knace»— M.: MznatenbcTBo
«3JKk3ameny, 2014.

O.1. I'pomreBa. Tectol o pusuke. 9 knace: k yueonuky A.B. leprimkuna, E.M.
I'ytauk «®usnka 9 kimace» /— M.: U3narensctBo «Ok3ameny, 2010.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1.

®usuka : 7-i kiacc : 0a30BbI ypOBEHB : METOAMYECKOE Tocodue Kk yueOHuky M. M.
[Mepoimkuna, A. Y. UBanosa / O. A. Uepnukosa, C. H. 'nagenkosa, B. B. Kynpssiies.
— 3-¢ u3n., mepepadb. — Mockaa : [Ipocemnienue, 2023.

®usuka : 8-if kiacc : 0a30BbI YPOBEHB : METOAMYECKOE ocodue Kk yueOHuky M. M.
[Mepormkuna, A. W. MBanosa / O. A. Uepnukosa, C. H. I'manenkosa, B. B. Kynpsiiies.
— 3-e u3n., mepepab. — Mocksa : [Ipocsemienne, 2023

®usuka : 9-ii kiacc : 0a30BbIM YpOBEHB : METOANYECKOE ITocodue K yueoHuky 1. M.
[Mepoimkuna, A. Y. UBanosa / O. A. Uepnuxkosa, C. H. I'magenkosa, B. B. Kynpsisies.
— 3-e u3n., mepepadb. — Mockaa : [Ipocemnienne, 2023.

OUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1
2
3
4
5.
6.
;
8
9.
1

0.

. Anumarmu ¢uznyeckux o0bekToB. hitp://physics.nad.ru/
. Ypoku ¢pusuku ¢ ucrnonszoBanuem Muarepuera.http://www.phizinter.chat.ru/
. Poccwmiickas anexrponnas mkona — https://resh.edu.ru

bubnunoreka marepuanoB ®I'MC «Mos mkomna — https://myschool.edu.ru

dusuka: komekus onbIToB. hitp://experiment.edu.ru/

dusuka: 3JeKTPOHHAs KOJUIeKIHs onbIToB. http://www.school.edu.ru/projects/physicexp
OopazoBarenbHbii mopran. Conam [HA. Penry OI'D : https://oge.sdamgia.ru

doxcdopa: hitps://foxford.ru

Buneoypoku u tectsl o pusuke: https://videouroki.net

®dwusnka, 7-9 kmacc, PI'AOY IO «Axanemus MunnpocpemeHus: Poccuny;
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