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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell NpOrpaMMmbl BOCIUTAHUSA U
KOHIIETIIIMK TIpernojiaBanus yuyeOoHoro mnpeamera «DPusuka» B 00pa3oBaTeIbHBIX
Opra”Hu3alusIx Poccuniickon denepanun, peATU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxkanue mnporpamMmbl 1Mo (U3MKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa obyvaronuxcst 10-11 kinaccoB npu o0yueHuu
ux (u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESATEIBHOCTHOIO MOJIXO/A.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusam GI'OC COO k miaHUpyeMbIM
JIUYHOCTHBIM, TIPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0YUYEHUsI, a TaKKe
YUUTBIBAET HEOOXOIMMOCTh peaM3allii MEXKIPEIMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUEOHBIMU TpeaAMeTamMu. B Heilonpenenstorcs OCHOBHbBIE
LEIU U3yYeHUs! (PU3UKHU Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHus, IIAHUPYEMBIE
pe3yabTaThl  OCBOCHHMS Kypca (DU3UKHU: JIMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHUS;

e cofiepkanue yaeOHoro npeamMera «dusuka» mo rogaM oOydeHHs.

®duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauecTBe y4eOHOro MmpeAameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. LlIkonbHbIN Kypce pU3uKn — cucTeMooOpa3yronmi
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3ydaeMbIX XWUMHUEH, OHMOJIOTHEH,
dbu3ndeckorr reorpadueii W actpoHomuel. lcmomp3oBaHME W AKTHBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUW  OMpeNesseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHM B c(hepe SIHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA,
MOJIyYeHHUsS] HOBBIX MAaTEPHAIOB C 3aJIaHHBIMU CBOWCTBaMH W Jpyrux. M3ydeHue
(bu3UKK BHOCUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTHUHBI
Mupa oOydJaromuxcs, B (GOpMHUpPOBAHWE YMEHHUU NPUMEHSITh HAYyYHBIH METOJ
MO3HAHUS TIPU BHITIOJTHEHUY UMU YYEOHBIX UCCIICIOBAHUIM.

B ocHOBY Kypca pu3uKH J1s1 ypOBHS CpETHEr0 OOLIEro 00pa3zoBaHus MOJO0KEH
pAI Uaeh, KOTOPhIE MOKHO pacCMaTpHUBATh KaK MPUHIIUIIBI €TOMOCTPOESHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBIIECTCS JIOTHUECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/eioB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopui. BenmymuM B Kypce sBIsieTCs
(opMupOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
HoJe.

Hoes eymanumapuzayuu. EE peanuzanus MNpeAnoiaracéT HCHOJIb30BAHHUE
F'YMaHUTAPHOTO NOTEHIHAIa (PU3NYECKONM HAyKH, OCMBICIECHUE CBSA3U PA3BUTHUSA
(U3MKH C pa3BUTHEM OOILECTBA, & TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusnku npejmnoaract 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUECKUX MPUIOKEHUN U3YYEHHBIX
TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyercs TMOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TaKXe OO0CYXIACHHS
po0JIeM pallOHATBHOTO MTPUPOJONOIB30BAHMS U IKOJIOTMYECKO 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOILIEro
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (popmMupoBaHHEe MPEACTABICHUNA O
CTPYKType MOCTpOoeHusi (pU3NUECKOil Teopuu, poiu (pyHAAMEHTaJIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXTTPUMEHUMOCTH
TEOPUM, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U TIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU pealiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAILHON AESTeNbHOCTH O0YyYaroUINXCs.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B IPOrPaMMe
no (usuke OObEIMHEHBI B OOIIMIA CHUCOK YYEHHYECKHX MPaKTUYECKUX padoT.
Boigenenue B yKa3aHHOM MepedyHe J1a00opaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISI U OIIEHKH, OCYILECTBIISIETCS] Y4aCTHUKaMH 00pa30BaTEIbHOTO Ipolecca
UCXOJl U3 OCOOEHHOCTEW IMJIAaHWPOBaHUSI U OCHalleHus kaOunera (usuku. Ilpu
ATOM O0OecrleuynBaeTCsl OBJIAJIeHuE OOYy4YaloIMMHUCS YMEHUSIMU TPOBOAMTH
KOCBEHHbIE M3MEPEHUS, HCCIEIOBAaHUS 3aBUCHUMOCTEW (U3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHue yaenseTcsl peleHUI0 PACUETHBIX U KaYeCTBEHHBIX 3a/1ay.
IIpu 3TOM 1711 pacUE€THBIX 3a7a4 IPUOPUTETOM SABJISIIOTCS 3aa4U C IBHO 3aJaHHOU
(duznyecKoil MOAEINbIO, TO3BOJISIONINE TPUMEHATh U3YyUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U HUHTErpupys 3HaHHUS U3
pasHbIX paszzaenoB. [Jig KauecTBEHHBIX 3a7a4 MPUOPUTETOM SBIISAIOTCS 3a/laHUs Ha
00OBsCHEHHE TMpPOTEeKaHUsl (U3UYECKUX SIBJICHUM U TPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyronme BbhIOOpa (U3MYECKONM MOJEHM ISl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHHUYECKOMY 00eCTieueHHnI0 Y4eOHOTO poliiecca 0a30BbIi YPOBEHb Kypca GU3HUKH
Ha YpOBHE CpeaHEero oO0uiero oOpa3oBaHUsl JOJDKEH HM3Yy4aThCsi B YCIOBHUSIX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (U3MKU TOIKHO OBITH
HEeoOXoIuMoe J1labopaTopHOe OO0OpYAOBAaHHME JJIS BBITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMOHCTpallMOHHOE  000pyJOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHUHHUMAJIBHOH JOCTATOYHOCTH M  O00ECTeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpPOrpaMMe 10 (HU3MKE KIFOUYEBBIX JEMOHCTpAIMi IS
WCCICAOBAHMS  M3yYaeMbIX SBJICHHA W  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHHE JUISI YUYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMITJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
nabopaTopHOrOo 000pYyNOBaHUS AOJDKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIC ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMHU HENIAMH W3y4YeHUs (GU3UKU B 00111eM 00pa30BaAHUU SBIISIOTCS:

e bopMupoBaHuEe WHTEpeca W CTPEMJICHHS OOYYalOMIMXCA K HAYIHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE YMEHUHN OOBSCHATH SBJICHUS C UCIIOIb30BaHUEM (PHU3UYECKHUX
3HAHWHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMHpOBaHUE TIPEACTABICHHA O PONHM (PU3MKU JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHue 3TuX 1efield 0OecrneurnBaeTcsl peleHueM CIeAYIOIMUX 3aad B

npolecce u3ydeHus Kypca U3k Ha YpOBHE CpeIHEro o01ero 0opa3oBaHus:



o IPUOOPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

o hopMupoBaHUE YMEHUI MPUMEHSATh TEOPETUYECKUE 3HAHUS JIISIO0BSICHEHHUS
buznyeCKuX SIBICHUN B IPUPOJIE U TSl IPUHATHUS IPAKTHUECKUX PEIICHUN
B MTOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3aJad C SBHO 3aJIaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaAMOCTOSTEIHHOE
co3zanue GU3NYECKON MOIeNH, aIeKBaTHON YCIOBUSAM 331a4H;

e MIOHMMAaHHE (PU3NYECKMX OCHOB U TMPHUHIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAJM3a U HWHTEpHpeTaluuu HH(opMaluu,
OIpEENICHUs IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JJaHUE YCIIOBUHM HJIsi Pa3BUTHS YMEHHUI NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otrBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MpOBEJCHUS J1a0OpaTOPHBIX PAOOT H OMBITOB C YYETOM HMHAMBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOIBI MO3HAHMS OKPYKAOLIETO
Mupa. Ponb skcriepuMeHTa 1 TEOpUU B IPOLIECCE MO3HAHUS TPUPObL. DKCIEPUMEHT
B (u3HKe.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
du3uvecKkue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJIMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nazeHue. Y CKopeHrue CBOOOHOTO NaieHusI.

KpuonuHeinHoe nBuxenne. J[BrkeHne MaTepruagIbHON TOUKH MOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAsi CKOPOCTb.
[Tepuon u yactora obpatieHus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue aBuxeHus tena, OPOMIEHHOTO O] YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHne yckopeHus: CBOOOIHOIO MaIeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomoi

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccemenoBanre COOTHOLICHHST MEXIAY NYyTSIMH, NPOMACHHBIMHA TEJIOM 3a
[IOCJIEIOBATENbHBIE PABHBIE IIPOMEXKYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3ydeHne nBUKEHUs Tea, OPOILIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipyammn  otHOocuTensHOCTH  ['ammnes.  IlepBelii  3akoH  HproToHa.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectn. IlepBas kocMmuueckas
CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (moxosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBWKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuJlbl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHu4eckue yCTpOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHUE Macc B3aUMOJECHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(pOPMALIUU.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS Y CKOJIbKEHUSI.

VY cioBus paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydenue nBmxeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

NmMmiynbc MaTepuaibHOM TOYKHM (Teda), CUCTEMbl MaTe€pUATIbHBIX TOYEK.
NMnynbec cHibl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHS] HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[TorennuanbHas DHEPrusl. ITorennuanbHas JHEprus yIpyro
nehopMUpPOBaHHOM MPY>KUHBL. [loTeHIIMaNbHAS SHEPT U TeJIa BOIM3U MOBEPXHOCTU
3eMIIN.

[loTeHnumanbHple W HEMOTCHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HETIOTCHIMAIBHBIX CUJI C ©3MEHEHUEM MEXaHNYECKOW YHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHMSI MEXAHUYECKON dHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4eCKUe YCTPOWCTBA U ITPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
IIPY>KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexoa NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OOpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3BMEHEHHEM MEXaHUYECKOW sHepruu
TeJla HA IPUMEPE PACTSIKEHHS PE3UHOBOIO XKTI'yTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka 4 TepMOIUHAMHKA
Tema 1. Ocnoébl MoneKynapHo-KuUHemu4ecKkol meopuu
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJIEIM CTPOCHUSA Ta30B, KUIKOCTEH H
TBEPJIBIX TEJT U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemectBa. [ToctosinHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHME  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HICaNbHOro rasa. AOCOJIOTHas TemIieparypa Kak Mepa
CpeIHEN KWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. Illkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BemlecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnbITel 10 AU GY3UH KUTKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOLIUE YPaBHEHHE COCTOSHHMSI HJICAJBbHOTO Tasa,
M30MPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopsvie pabomul

Onpenenenne Maccbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IABJIICHUS U TEMIIEPATypbl BO3/IyXa B HEW.

HccenenoBanne 3aBUCMMOCTH MEXKAY TapaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamMuKu

TepmoanHaMuueckass cUCTeMa. BHYTpPEHHSAS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEeMbI U criocoObl €€ n3meHeHust. KonnyecTBo TemnoTsl U padora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HJEANbHOrO  rasa. Buael  Temionepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y A€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonaudecTBO TEMIOTHI IPH TEILIONEPEaAYeE.

[lonsitue 006 aaumabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOTro 3aKOHA TEPMOJMHAMHMKHU K H3omponeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTumocTh TpoOIecCOB B MPHUPO/IE.

TennoBbie MaMHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIHH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaxX. Koad¢uiueHT mone3Horo
nerctBug TtemoBoil mamwmHbl. [Hukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXKATOTO BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHyTpEeHHEN S3HEPTuu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OnelT MO anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepeHune yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeutecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kKoHJeHcalus. VMcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBbIA mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUIU3anus. Y ieJibHas TerjoTa miasineHus. Cyomumarusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOlCTBa HACBHIILIEHHBIX MMAPOB.

Kunenue npu NoHM>XKEHHOM J1aBJICHUH.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus ¥ MIaBJICHUS KPUCTATMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

N3MepeHne OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpu3anus Tela. ODJEKTpUYECKHil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBONHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3aps/a.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTpUUECKUNA 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro moist. [Ipunmun



CYyNEPIO3ULNHN DJICKTPUUECKUX MOoJieh. JIMHNM HanpssKEHHOCTH JIEKTPUYECKOrO
HOJISL.

PaGoTa cun anekTpocratudeckoro mojs. [lorenuan. PasHocTh mOTEHIMAIOB.
[IpOBOOHUKM M HOHUAJIEKTPUKH B BJIEKTPOCTATHYECKOM IToje. JluanekTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DSJIEKTPOCTATHYECKass 3allUTa, 3a3€MIICHHE JJIEKTPONPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ IPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIONIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apspKEHHOI0 KOHIEHCATopa.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

N3mepeHnne 3neKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 ydyacTKa LEIu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIBHOE CONPOTHUBJIEHUE BEILIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akoH OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT  IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas 17§ MPUMECHAsT  MPOBOJUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBEIE TPUOOPHI.

OnexkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIIbHbIN
pa3psan. Monuus. [Inazma.

TexHUYecKue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne cruiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] IUJIUHIAPUYECKUX POBOJHUKOB OT JUIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIeH cuibl. KopoTkoe 3ambIKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IpOBOAMMOCTB BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne CMEMIaHHOI0 COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOAOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBl YpaBHEHUH, InHeNHHas QpyHKUus, mapadoa,
runepOonia, ux rpaukd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLUHMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe IBHKEHUE B )KUBOW mpupojae, Audy3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B KUBOIM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, KUIKOCTEN U



ra3oB, J3JIEKTPUYECKHE CBOICTBA METAJUIOB, AJEKTPOJIUTHUYECKAsh AUCCOLMALINS,
rajibBaHHKA.

I'eoepaghus: BIaxXxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIIOIB30BAHMEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YKCJI€ HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, ANEKTPOHArPEBATEIIbHbBIC 1110)2(00)0) 58
AJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, FTaTbBAHU



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHUSA

OcBoenue yueOHOro mnpenmera «Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpaszoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TIpenMeTa «Du3ukay TOKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalolmuXxcsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacHIMpeHUE >KU3HEHHOTO
OTBbITA U OMbBITA ACATEILHOCTA B MPOIIECCE peaii3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHON ESITEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBLHOCTh B MHTEpPECaX TI'PakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JTUYHOTO BKJIaJla B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpu3nueckoi Hayke;



5) Tpya0BOT0 BOCIUTAHUSI:

UHTEpEC K Pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu M peaaTnu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCIUCTBUI B OKPYIKAIOILIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HaIpPaBJICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUsl PU3UKU OCYLIECTBIIATH IPOEKTHYIO U UCCIIEOBATEIBCKYIO AESITEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE YUeOHbIe 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeIbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIOIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKU MOCIEACTBUMN IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  peaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMA U METOJIAMU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMU y4€OHO-HCCIEA0BATEIBCKON U MPOEKTHOMN AeSTENbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB peUIeHMs 3ahau (PU3MUECKOTO COJEp)KaHus, NPUMEHEHUIO Pa3INYHbIX
METOJI0B [TO3HAHUS;

BJIAJAETh BHUAAMHM JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO 3HAHHUS, €ro
UHTEPIIPETALNY, MPEOOPA30BAHUIO W MPUMEHEHHIO B PpA3IUYHBIX YUYEOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3TaHUH YU€OHBIX MPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEeIICHUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEpXKACHUMN, 3aJaBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh IIOJyYEHHBIE B XOJAE pELICHHA 3aJa4d pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
JEeSATEIBbHOCTH, B TOM YKCIIE€ TPU U3YYEHUH (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHuA 10 (U3MKE B MPAKTUYECKYIO 00JIACTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE IOAXObI U PELIEHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOLIUE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MH(POPMaLUU (PU3NYECKOTO CONEPIKaHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYILIECTBIATH IIOMCK, AHAJIN3,
CUCTEMAaTHU3allMI0 M HHTEpIpeTaluio MH(OPMALKUK Pa3IUYHbIX BUAOB U (GopM
MPEICTABJICHHUS;

OLICHMBATh IOCTOBEPHOCTh UH(OPMAINH;

UCIIOJI30BaTh  CPEICTBAa  HMH(MPOPMALMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUHA B PELIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0eHHEM TPEOOBAHUN 3PTOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHPOPMALMOHHOU
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIEpKaHUsI B Pa3IMYHBIX (PopmaTax c
y4€TOM HazHa4yeHHs] HH(GOPMALIMU U LIEJIEBOM ayTuTOPUH, BEIOWpasi ONTUMAIBHYIO
(dopMy npecTaBICHNUS U BU3yaIU3al1U.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:
OCYUIECTBJISAThH OOIICHNE HAa YPOKaxX (PU3UKU U BO BHE-YPOUHOU AESATEIBHOCTH;



pacrmo3HaBaThb MPEANOCHUIKM  KOHQIMKTHBIX CHTyalldii M  CMSrdaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIb30BaTh IIPEUMYIECTBA KOMAHIHON W WHIMBHIYyaJIbHOU
paboThI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XOr0 YieHa KOJJICKTHBA,

IPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTHIKEHHUIO: COCTaBIAATH IUIaH JACUCTBUM,
pacupenensiatb pojad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHO pabOTHI;

OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJIa U KAXK/I0T'0 YUaCTHUKA KOMAH/Ibl B OOIINI
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIEHU C TO3MLUUNA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe y4eOHbIE NeliCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aj]1a4, MJIaH BBINOJIHEHUS TPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH y4eOHOIro IpelMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIULIMA B 00JacTu
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/JE€Th HABbIKAMU  IIO3HABAaTEJIbBHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHHII;



UCITIOJIH30BaTh MPUEMBI PeIICKCUU JIJIsT OTICHKH CHUTYaIlid, BEIOOpAa BEPHOTO
PEIICHMUS;

YMETh OIIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHHS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHThI JPYTHX IIPH aHAJM3E¢ pPe3y/IbTaToOB
NEATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKU U JTOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX INIPH aHajlu3e pe3yIbTaToB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

B niporiecce mocTHREHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHHS TTPOTPAMMBI IO
bu3uke 9 YpOBHA CcpelHero ooOmero oOpa3oBaHHS Y  OOydYaroIIuXcs
COBEPIIICHCTBYETCS AMOITUOHAJIbHBIN HUHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHATIHLHOC
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHKEHUIO IETH U
yCHexy, ONTUMU3M, WHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIICCTBICHUU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K konity ooyuenus B 10 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y O0YYAIOIINXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCTO (U3UKU B (POpMHpOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETIeH:
MarepualibHas TOYKa, MHEPILUAJIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEN M TBEPABIX TEJ, TOYEUYHBIH
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIeCcKuX 3a/1ay;



pacrno3HaBaTh (pu3nMUecKue sBICHUS (TPOLECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJACHCTBHE
ten, nuddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KUAKOCTEHU TBEPIBIX Tell,
U3MEHEHUE 00bEMa TeNl MpU HArpeBaHWM (OXJIAXKICHHH), TEIIOBOE paBHOBECHE,
UCIIApEHUE, KOHICHCALMs, IUIABICHUE, KPUCTAIUIM3AlUs, KUIIEHUE, BJIAKHOCTb
BO3/lyXa, IIOBBIIICHUE JABJICHUS Ta3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBs3b MEXIY ITapaMeTpaMH COCTOSIHUS ra3a B M30IPOLECCax, IEKTpU3aLus Tell,
B3aMMO/JICHCTBHUE 3aPsAJIOB;

OIKCHIBATh MEXAHWYECKOE JBHKEHHE, HUCIONb3Yysd (PU3NUECKHE BEIUYUHBIL:
KOOpAMHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
MMIIYJIbC T€Jla, KNHETUYEeCKas dHEPIus, MOTCHUHAIbHAA 3HEPIUsA, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAaHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCIIONB3ysl (DU3MYECKUE BEIMYMHBL: [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprusi, paboTa rasa,
KOA(pGUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTessl; IMpPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEeMbIX BEJIMYMH, UX
0003HAUEHUs W €JUHUIBI, HAaXOAUTh (OPMyYIIbI, CBS3BIBAIOIIME JIAHHYIO
Gu3HIECKyI0 BEIMYMHY C APYTHMH BEINYNHAM;

ONMCBHIBATH U3YUYECHHBIEC HIEKTPUYECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIb3Ysl (PU3NYECKUE BEJIMUYMHBL: JICKTPUUECKUN 3apsil,
JIEKTPUYECKOE T10JI€, HANPSHKEHHOCTD 11011, TOTEHIUAJI, PA3HOCTh MOTEHIUAJIOB,;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M EIUHHIIBI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpAaHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPaHEHUS UMITYJIbCa,
IIPUHLNIN CYNEPHO3ULUNA CHUJ, NPUHLMUII PABHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ia30BBIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON DHEPIrUU TEIUIOBOIO ABUKEHHS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpu 3TOM pa3nnyars CIOBECHYIO



(OpMyIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHHIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICUCTBHUS MAIIIMH, PUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anuyarh yCJIOBUs UX O€30MaCHOr0 MCIOJIb30BaHUS B NMOBCEIHEBHOM
KU3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, MpH 3TOM
dbopmynupoBaTh MpodIIeMy/3a1auy ¥ TUIIOTE3y YIEOHOTO AKCIIEPUMEHTA, COOUPATh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, MPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IPU
ATOM BBIOMpaATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh W3BECTHHIC
METO/Ibl OLICHKHU MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy (U3NYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BaHUEM TPSAMBIX H3MEPEHMI, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcHpOBaTh PE3yIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIC
TabuIl U TPaQUKOB, JA€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIeI0BaHNUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBaHUM B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W MPOEKTHOM
AESTEILHOCTH C WCIIOJIb30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHhIE 3a7a4d C SBHO 3aJlaHHOM (DU3MYECKON MOJEIbIO,
UCTIONB3YS (PM3MUECKHe 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HeoOXOoauMBbIe NIl € pEeIIeHHUs, MPOBOAUTH PACUEThl M OLIEHWBATH PEATBHOCTD
MOJy4YEHHOT0 3HauUeHUs (PU3NUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIC 3a/1aUM: BHICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
[IETIOYKY PACCYXICHUH C OMOpOH Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U OpeJICTaBlieHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJTy4aeMyto HH(pOopMaIuio;

MPUBOIUTH TIPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOEKHBIX YIEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOLIEro0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU JJIs1

obecrnieyeHus: 6€30MacHOCTH IPU OOpaleHuu ¢ MPUOOpPaMu U TEXHUUYECKUMU



YCTPOWCTBAMH, JIJII COXPAHEHUS 37J0OPOBbsI M COOJIOICHUS HOPM DKOJIOTHIECKOTO
MOBECHUS B OKPYXKaIOIEH Cpesie;

paboTaTh B TpYINNE C BBIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAaHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO paCHpeneNsiTh OO0sI3aHHOCTU U
IUTAHUPOBATDH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJ€KBATHO OIEHUBATH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.

K koniry o0yuenus B 11 kiaacce mpeamMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH IFOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (PU3NUECKUX MOJIETIeH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIEh aTOMa, HYKJIOHHAasi MOJEJIb aTOMHOTO sipa MPHU PEIICHUH (PU3NMUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJMApU3AlMs CBETa, JUCIEPCHUS CBETaA,
doToanekTpuaeckuit 3pdext (poTodrddeKT), CBeTOBOE AaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

ONMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUUYECKUE, MArHUTHBHIE,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3IMYHBIX  Cpel) W
AJICKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIONB3Ysl (U3NUECKUE BEIUUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmnepa, cuiia JlopeHua, WHAYKTUBHOCTh
KaTyIlIKU, SHEPrusl 3JEKTPUUECKOTO M MArHUTHOTO TMOJICH, MEepUoJ M YacTtoTa
KoJebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKasl CHWJA JIMH3BI, TIPH ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUINHY C APYTUMH BETMINHAMU;



ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCH, HCHOJB3YS
¢usnyecKkue BEIUYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUCHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCTOIB3Ys (PU3NUECKHUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COEAMHEHUs TPOBOJHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
UHAYKIUY, 3aKOH MPSIMOJIUHENHOTO PAaCHpPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODWHIITEHA A PoTtorddexra,
3aKOH COXPaHEHWs JHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOrO 3apsA/ia, 3aKOH COXPAHEHHMS MAaCCOBOIO 4YMCIIa, IMocTysatsl bopa,
3aKOH paJMOaKTUBHOIO pacraa, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIlbI, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJII TPOBOIHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOMTh UM OIHCHIBaTh H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl MO MCCIEAOBAHUIO (PU3UUECKUX SIBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU: MPU HTOM
dbopmynupoBath NpoodieMy/3a1auy v TUIIOTE3y YYEOHOTO AKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 NPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYUIECTBJISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYMH, MPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYHMH C MCIIOIb30BAHUEM MIPSIMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl
NOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaOMUIl U rpaduKoB,
JIeN1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUHM UCCIIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHOM
JEeSATEIBHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOIO
000py10BaHUS;

pemarh pacy€THBIE 3a7a4ud C SIBHO 3aJaHHOW (U3MYECKOW MOJEINbIO,
UCIOJNB3YS (PM3MUECKUE 3aKOHBI M PUHITUIIBI, HA OCHOBE aHANIN3a YCIIOBUS 3a/1a4uu



BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUMHBI U (HOPMYIIHI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PACUEThl M OLICHUBATH PEAJIbHOCTb
MOJIyYEeHHOT'0 3HAaUeHUS (PU3UUECKON BEIIMYNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPH  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TpECTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUHU, MOTYyYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH()OPMALINIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX O0€30MaCHOI0 UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 0 (PU3UKE B MOBCEAHEBHOM >KU3HU IS
oOecrieueHnss 0€30MacCHOCTH MpU OOpaleHuu ¢ IpudopamMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3[I0POBbS U COOJIFOICHHS] HOPM 3KOJOTHYECKOIrO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TIpyHIe C BBINOJHEHHUEM pa3jIMYHBIX COLHMAIbHBIX pOJIEeH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
MJIAHUPOBATH JESITENILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHUBAThH
BKJIaJl KayKJJOTO U3 YYACTHUKOB I'PYIIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeM (mudposbie)
Ne n/m Konrpoabubie | IIpakrTudeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypcsl
Paznen 1. ®PUUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
bubnuoreka IJOK
11 o 2
W3WKa ¥ METOJIbl HAYyYHOTO MTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
2.2 7
Awnamika https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AICOHRT COXPATICHITT B MEXATHIC https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASL ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU 9 1 bubnuoreka LHOK
' TEOpHUU https://m.edso0.ru/7f41bf72
bub6nuoreka IJOK
3.2 o 10 1
CHOBDL TEPMOHAMIIN https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUA BEILIECTBA. 5 bubnunoreka [IOK

®a30BbIE NEPEXOIBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. DJIEKTPOJAUHAMUKA

41 MIEKTPOCTATHKA 10 ﬁéﬁ?ﬁ&f@igﬁﬁlelbf7z
49 [locTosIHHBINA 37€KTpUUYEeCKU TOK. TOKH B 12 bubnunoreka [IOK
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72







ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo uacoB A D®AKT JJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka KonTpoanHubie IIpakTuyeckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypchl
Beoausnii nHcTpykTax no OT u Th. ®usuka u

1 [O3HAHUE MHUPA. 1 butmuoreka LIOK
https://m.edsoo.ru/ff0c32
e2

MexaHndgeckoe JBHIXKCHHC. CucrteMa oTcUerTa.

) 1 butmuoreka LIOK
https://m.edsoo.ru/ff0c33
e6

CriocoObI omMcaHus IBIKEHUS. TpaekTopusl.
[IyTs. [lepemelenue.

3 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0c35
08

A gaBHOMepHOC IPSIMOJIMHENHOE IBUYKEHUE. L Bu6anoreka [JOK

KOPOCTb.
P https://m.edsoo.ru/ff0c36
20
Y ckopenne. CkopocTh P JBUKEHUU C Bu6nnorexa [[OK

5 [TOCTOSTHHBIM YCKOPEHHEM. 1
https://m.edsoo.ru/ff0c37
2e

5 Pewennie 3ata4 1 bu6nunorexa [JOK
https://m.edsoo.ru/ff0c39
cc

CBoOOHOE MaieHKe Teil. JIBuKeHUe ¢

; [YCKOpEHHEM CBOOOIHOTO MaICHHS. 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3a
da

8 PaBHOMepHOC JABUXKCHUC MaTepHaﬂLHOﬁ TOYKH I10 1 BI/I6HI/IOTeKa HOK

OKPY>KHOCTH.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

https://m.edsoo.ru/ffOc3be8

KnHemaTnka abCcoJIIOTHO TBEpAOTo Tena. Pemenue
3amad.

bubnnorexa [IOK

9
https://m.edsoo.ru/ff0c3be8
KonTposabHas padoraNe 1 mo reme «OCHOBBI BuGmuorexa [JOK
10
CHHENATHID https://m.edsoo.ru/ff0c3be8
AHanu3 K/p. [IpUHIUIT IPUYUHHOCTH B MEXaHHKE.
Mueprwst. [eproiii 3akon Herotona. bubnuoreka [{OK
11
https://m.edsoo.ru/ff0c3d00
Cuna. Macca. Bropoii 3akon HetoTona. BuGmuorexa [JOK
12
https://m.edsoo.ru/ff0c3el8
Tpetuii 3akoH HelotoHa. ['eonenTpuyeckas
13 crcTeMa oTcuerTa. bubnuoreka [{OK
https://m.edsoo.ru/ff0c3f76
Peienue 3anau
14 Bbutmuoreka LIOK
https://m.edsoo.ru/ff0c41a6
Cunsl B mpupoje. Cuna TskecTH. 3aKoH
BCEMHUPHOTO TATOTEHHUSL.
15 bubnuoreka [JOK
https://m.edsoo.ru/ff0c43d6
Bec Tena. Cunbl ynpyroctu.
16 Bbubnuoreka LIOK
https://m.edso0.ru/ff0c4502
17 JIaGopaTopuas pa6ora Ne 1 «U3y4yeHue Bu6moreka IJOK

PABHKCHHUSA TEJIA 10 OKPYKHOCTH»



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

https://m.edsoo.ru/ff0c461a

Cuna TpeHwus..

18 bubmuoreka LIOK
https://m.edsoo.ru/ff0c478c
Perienue 3anau
19
MImiysibe. 3aKOH COXpaHEHHUS UMITYJIbCA.
20 PeakTHBHOE JIBIKEHHE. bubnuoreka [[OK
https://m.edsoo.ru/ff0c4b74
Peienue 3anay.
21 bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2
MexaHnuueckass paboTa ¥ MOITHOCTB CHJIBL.
(DHeprus.
22
B3akoH COXpaHCHHA DHEPTUH B MCXAHUKE.
23
24 JIaGopaTtopHas pa6ora Ne 2 «M3y4yeHue 3aK0Ha

COXPAHCHUSA JHEPTUN)).



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Permenue 3anau

o5 bubnnoreka [IOK
https://m.edsoo.ru/ffOc4fde
KonTpoabHasi padora Ne 2 no Teme «3aKOHBI
IMUHAMHUKHA. 3aKOHBI COXPAHEHHUS B MEXaHHKE»
26 bubnuoreka [IOK
https://m.edsoo.ru/ff0c511e
27 PaBHOBecue Ten. YClI0BUsI paBHOBECHS TEN.
AHanu3 K/p.
(OcuoBHbIe noNoxkeHnss MKT. bpoyHoBckoe
[IBHKCHUE
28
B3zanmonelicTBre MOJIEKYJI. BuGorexa [JOK
29 CTpoeHHe TBEP/IBIX, KUIKUX ¥ Ta3000pa3HBIX TEL.
P P P https://m.edsoo.ru/ff0c570e
OcHoBHoe ypaBHeHue MKT s uneansHoro rasa.
30 bubnuoreka [JOK
https://m.edso0.ru/ff0c5952
Temneparypa. TemmoBoe paBHOBeCHE. JHEPTHS Bu6anoreka [JOK
31 :
[ CIIIOBOTO ABIDCHIL MOTICIY T https://m.edsoo.ru/ff0c5c36
Y paBHEHHsI COCTOSIHUSI HACATBHOTO ra3a. ['a30BbIe
32 3aKOHBI. bubnuoreka [JOK
https://m.edsoo.ru/ff0c5c36
JIaGopaTopuas paGora Ne 3 Bu6nmorexa [[OK
33 «JKCIepUMeHTAIbHAS NPOoBepKa 3akoHa [eit —

UIroccaka».

https://m.edsoo.ru/ffOc5efc

Pemenue 3amau



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

ypaBHeHI/Iﬂ COCTOSIHUS H€aIbHOro ra3a. ['a3oBnie
3aKOHBI.

bubnnoreka [IOK

34
https://m.edsoo.ru/ff0c6230
JIaGopaTopuas pa6ora Ne 3 Bu6aunoreka LIOK
35 «IKCIepUMeHTATbHAsI TPoBepKa 3akoHa I'eif — _
roccaxa. https://m.edsoo.ru/ff0c600a
36 Permenue 3anau
Hacsimennsit nap. Kunenue. BiaxHocTb
37 BO3IYyXa.
CTpoeHHe 1 CBOMCTBA KPUCTAIUTMICCKUX H Bu6nuoreka I[OK
38 aMOp(HBIX TeIL.
https://m.edsoo.ru/ff0c6938
KonTposabHasi padora Ne 3 o teme
39 "MoJuiexyasipHas GpuznKa» bubnuoreka [IOK
https://m.edsoo.ru/ff0c6a50
BuyTpeHHAq 2HEprus u paboTa B TEPMOAUHAMUKE. Bubanoreka [JOK
40 Ananus x/p.
https://m.edsoo.ru/ff0c63b6
Konn4ecTBO TEIIOTHL. Y paBHEHHE TETITIOBOTO
41 OanmaHca. Bbutmuoreka LIOK
https://m.edsoo.ru/ff0c64d8
[IepBblii 3aKOH TEPMOJMHAMUKHU.
42 bubnuoreka [JOK
https://m.edso00.ru/ff0c65f0
BTopoii 3aKOH TEpPMOAMHAMUKH.
43 Bbutnuoreka LIOK
https://m.edsoo.ru/ff0c6708
Terutoeie apurarenu. KI1J[ TermmoBbix Bubmnorexa ]_IOK
44 i,
peaTeen https://m.edsoo.ru/ff0c6820
[KoHTposbHas padora Ne 4 o Teme
45 «TepMoaMHAMHUKA



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnexTpudeckuit 3apsi. DIeKTpU3aIys Tel. 3aKoH
COXpaHEHH SIEKTPUIECKOTO 3apana. AHAIN3 K/p

bubnnoreka [IOK

46
https://m.edsoo.ru/ff0c6bcc
3akon Kysona.
47 bubnnorexa [IOK
https://m.edsoo.ru/ff0c6bcc
QHGKTPI/I‘IG)CKO@ I10JIC. HaHpFDKCHHOCTB
48 BIEKTPUIECKOTO TIOJIA. bubnunoreka [IOK
https://m.edsoo.ru/ff0c6ce4
[Tosne Toueynoro 3apsaa u mwapa. Ipuanun
CYNIEpIIO3ULIUH MOJIEH.
49 bubmmoreka LIOK
https://m.edso0.ru/ff0c6df2
HpOBOJj[HI/IKI/I " JUDJICKTPUKHU B DJICKTPOCTATUYECKOM
50 moJIe. bubnuoreka [[OK
https://m.edso0.ru/ff0c6f00
HOTCHL[I/IaJ'I DJICKTPOCTATUYCCKOIO IMOJIA. PasnocTtn
51 MOTEHIUAJIOB. Bbutmuorexa LIOK
https://m.edsoo.ru/ff0c7018
DnexkTpoeMkocTh. KonneHcarop. Bubanoreka [JOK
52
https://m.edso0.ru/ff0c7126
Pemienue 3agau
53 bubnuoreka [JOK
https://m.edsoo.ru/ff0c72c0
KonTponbnas padora Ne 5 mo teme
54 (DJIEKTPOCTATHKA
(DNEKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBaHUS
55  prextpuyeckoro Toka. bubnuoreka [{OK

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c6f00

Baxon OMa yis1 yuacTtka nenu. ConpoTuBieHUE.

56
UlaGopaTopHas padoTa Ne 4 «3yuyeHue
MapajieJIbHOTO H NOCJIe10BaTeILHOTO COeTMHEHHS
&7 POBO/IHIKOB Bu6mnuoreka IIOK
https://m.edsoo.ru/ff0c74f0
- IPabGoTa 11 MOIITHOCTH MOCTOSTHHOTO TOKA. Pemmenue 3az Bu6nuoreka LIOK
https://m.edsoo.ru/ff0c7838
(DIeKTpOABMKYIIas cuiia. 3akoH Oma Ji1sl TOHOM
[erny.
59 bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0
UlabopaTopHast pabora Ne 5 «U3mepenne IAC u
BHYTPEHHEr0 CONPOTHBJIEHUSI HCTOYHHKA TOKA»
60
KontpoabHas padora Ne 6 mo Teme
61 [DuexTpoauHaMuKa»
(DJIeKTPOHHAsI TPOBOANMOCTD METAJLIOB. 3aBUCHMOCTD
62 [CONPOTHBIICHHS OT TEMIIEPATYPBL. bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae
63  [P7exTpuyecKuii TOK B MOJYNPOBOJAHUKAX.
[ToynpOBOIHUKOBBIE TPUOOPHI.
64  [DmexTpuyeckuil TOK B BAKyyMe.

bubnnoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

65  [P7eKTpuueCKuil TOK B KMIKOCTSX. 3aKOH
PIIEKTPOIH3a.
bubnnoreka [IOK
https://m.edsoo.ru/ff0c84ae
66  [PmexTpuyeckuil TOK B rasax. [lnasma.
bubnnoreka [IOK
https://m.edsoo.ru/ff0c86fc
67 |Konrpoanuas paGora Ne 7 mo Teme Bu6mnuoreka IIOK
«DJIEKTPUYECKHMI TOK B Pa3JIMYHbIX LeJIAX»
https://m.edsoo.ru/ff0c88be
68 [[loBTOpenme n 0600mIEHHE H3YIEHHOTO MaTEpHAIA.

[TonBeneHne UTOTOB PabOTHI 3a TOJ.

butmoreka LIOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a




YYEBHO-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiecTBo «M3narenscTBo
«IIpocemenue»

» ®usuka, 11 knacce/ Kacesanos B.A., O011ecTBO ¢ OrpaHUUYeHHOM
0oTBeTCTBEHHOCTHIO «IPODAY»; AxkuionepHoe 061iecTBo «31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
[Tporpamma kypca duszuku st 10—11 kmaccoB. bazoselit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacesiHoB).

2. ®uswuka. 10 kiacc. ba3osiii ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usnka. 10—11 knaccel. ba3oBsiii ypoBenb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBuHn).

4, ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIUIeKT TeTpaaet ais



KOHTPOJBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Ymiakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 2JIEKTPOHHBIM
npuioxxeHueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiacc. ba3obiii ypoBeHb. Metoauueckoe mocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBeHb. TeTpab ist 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4, ®duzuka. 10—11 xmaccel. ba3zoBsiil ypoBenb. KommuiekT TeTpaneit as
KOHTPOJIBHBIX padoT (aBTophl B. A. Kacesnos, 1. B. UrpsmioB).

5. ®usuka. 11 xmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Yiakosn).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBans nemarorudeckux uuei

«OTKPBITBII YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caiit aius yuurenei GU3MKU ¥ UX YYCHUKOB.D
http://www.physics.ru/ - matepuaibl o Gpusuke.
6 www . ege .edu.ru - uadopmarnmonHslid moptanx EI'D.

http :// school - collection . edu . ru / - eauHas KOJUTEKIHS


http://www.fizika.ru/
http://www.physics.ru/
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