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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro O0IIero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBareNbHbIX — opranuzauusax Poccuiickoir  ®Denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH KapTUHBI Mupa oOydarommxcs 10 kmacca mpu oOydeHUM HX (HU3UKE HA 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNIbTaThl OCBOCHUS Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (GU3HKM — CHCTEMOOOpA3YIOIUN [l €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XuMmHel, ounonorue, ¢usudeckoir reorpadueir u acrpoHomueit. Mcnonap3oBaHue M akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku Uit ypOBHS CpeHEro o01ero o0pa3oBaHus MOJIOKEH PsJl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnosiaraeT UCIOIb30BaHUE TYMAaHUTAPHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0IeM pallioOHAIBLHOTO MPUPOAOIIONIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
¢buznueckoit Teopuu, poiu GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHUYECKHX paboT. Beinenenue B ykazaHHOM IepedyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJAZCHHE OOYUYAIONIMMHUCS YMEHHSMH IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SBIISIFOTCS 33/1a4H C SIBHO 3a/laHHON (PU3MUYECKON MOJIENbIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHH M MPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieyeHnI0 ydyeOHOro mnpoiiecca 0a30BbIM YpOBEHb Kypca (PU3MKM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTab0paTOpHOE 000PYIOBAHUE JUISI BHITIOIHEHUS YKa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIEOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecredyuBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(PPOBBIX TaOOPAaTOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEJCTaBICHUM O HAayyHOM MeTOoJie TO3HaHUS U (HOPMHUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
W3YYCHHUS Kypca (PU3UKU HA YPOBHE CPETHETr0 O0IIero 00pa3oBaHus:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U UIA TNPUHATHS NPAKTHUECKUX pELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHalM3a M  UHTEpHpeTanuu  HUHpOpMalMH,  ONpEeICHUS
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
OTBOJIUTCS B 10 KJiacce — 68 4acoB (2 gaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunesie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUH. |'paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOJIECH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHSAsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. CliokeHue nepeMenieHuil u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHNS MaTePUAIbHON TOUKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW II0 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHHas CKOpocThb. llepumon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE NPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[Tpeobpa3zoBanne ABMXKEHUN € UCIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hampasnenne ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Tema 2. /lunamuxa

[Tpuaimn otHocutenbHOCTH ['anmuiies. [lepsoiit 3akoH HetoTona. HepLmanbHble CHCTEMBI
OTCU€Ta.

Macca tema. Cwuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTepuanbHOU ToUKU. Tpernii 3akoH HprOTOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBIIEHUS
MIPU ABUKEHUH TeJla B )KUJKOCTH WM rase.



[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOMIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YcCIIOBUSL paBHOBECHS
TBEPAOTO TEIIA.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NIPUMEHEHHWE: MOAIIMIHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NIaJACHUU.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMBI MaTepUATbHBIX TOYeK. IMITybC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepualibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HEMOTEHIMAIbHBIE CUJIbl. CBs3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON SHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBa M NMPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
MHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwkenme. [quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOEHHs Ta30B, >KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPHH
uaeanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu



TEIUIOBOrO JBWXKEHHMs dactul Tra3a. [llkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kunanelipona. 3akon JlanpToHa. M3o0mpouecchl B HI€aIbHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLECcCOB: U30TEpMa,
u30xopa, nzobapa.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BeliecTBa, (oTorpaduu MOJIEKYI
OpPraHMYECKUX COCIUHECHUM.

OnbIThl 0 AU(PY3uH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHSL.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTY MEXy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
UJCAIBHOTO raza. Buasl Teruionepenadyu: TeIONPOBOAHOCTh, KOHBEKLUS, U3Iy4CHHE. Y AeIbHask
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEIIOTHI IPU TEIUIONEPEIaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. [ padudeckas naTepnperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh MpoLEeccoB B IPUPOJE.

Tennobie MamuHbl. [IpuHIuUne! 1efcTBUs TEMI0BbIX MaliuH. [IpeobpazoBanus sHEprun B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [{ukin Kaphao u
€ro K03 QUIUEHT MMOJIE3HOTO AEHCTBUS. DKOJIOTHYECKHE MPOOIEMbl TEMIOIHEPTETUKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJI JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALUs).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Tema 3. Azpecammuvie cocmonanusn éewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenme u  kumneHue. AOCOTIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HaceimeHHbId map. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lmaBieHne W KpucTaM3auus. Y AelbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHeHUE TEIIIOBOro OaaHca.



TexHU4YecKne YCTpPONCTBA M NPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpaus KpUCTAIIIOB.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

ONeKTpu3anusa Tell. OJEeKTpUYecKHil 3apsan. JlBa BHAa BJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUDTEKTPUKH U MOJTYIPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO0 3apsijia.

Bzaumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid  3apsia.
Onektpuueckoe mnojie. Hampsx€HHocTh 3nexkTpuyeckoro mnois. [lpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanekrpocratudyeckoro modisi.  [lorenuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATHYECKOM T10Jie. JluaieKkTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsAyKEHHOI'0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AJIIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE AJICKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIM
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTa.

JWdNEeKTPUKU B SJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  DJIGKTPOEMKOCTH  IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

H3mepenue 31eKTpoEMKOCTH KOH/IEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna toka. [TocTosIHHBII TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Henu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VnenbHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENMIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoynsa—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma 1yist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoit nenu. KopoTkoe 3amMbIkaHue.



DJIEKTPOHHAs MPOBOJAUMOCTbD TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NPUMECHAas I[POBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psaa. MoiHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelaHHOe COeIUHEHUE MPOBOIHUKOB.

IIpsiMoe M3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# pa3psaa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIEPXKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMd MaTeMaTUKH, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKOus, mapadona,
runepOona, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKUE (HYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0ocMOC, TEII000MEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), dJICKTPUUECKHE SBIICHUS B
KUBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TeJN, XUIKOCTEH W Ta30B, AJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAs AUCCOLUALINS, TaJlbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABMKEHHUI C UCIONB30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCca B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHIULIMOHEP, TEXHOIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTepUaJIOB, B TOM UYHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbBII  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yJIbTaThl OCBOCHMs yueOHOro mnpeamera «DHU3MKa» JODKHBI OTPaXXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW ILIEHHOCTHBIX OpHEHTAIMi, TIMO3UTHBHBIX BHYTPEHHUX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOMN eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MIMK  OOYdYaIOUIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUE]IOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEFHOCTh B HMHTEpECaX TI'Pa)KIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3aluy;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTapPHOH W BOJIOHTEPCKOH IEATEITHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ICSTEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 3CcTeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUS:



WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATLHON JesATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymien
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSDKCHUH BCEH JKHU3HU;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYpPBI, OCO3HAHHE TJIOOATBHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

IJJAHUPOBAHUE U OCYIIECTBICHUE NEUCTBUI B OKPYKAIOIICH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH OKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHu3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYyYHOU NIeATENbHOCTH, TOTOBHOCTh B IpoOIecce M3y4eHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHANBHUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OMNPEACIIATD SN ASATCILHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIOJHATH pPAadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciaenoBarebCckue AeHCTBYSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W MeTOoAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOMCKY METOJIOB PEIICHHUs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUIOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIXKJICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,



aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIeHMs 3aJaud pe3yiabTaThbl, KPUTHUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMyYIHpPOBATH COOCTBEHHBIC 3aJadd B 0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJI€H, MpeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIEC PEILICHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (HU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJSATh IMOWMCK, aHaIMW3, CHUCTEeMATHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBa HMH()OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
pEIIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJACPKAaHUS B pPa3UYHBIX (opMmarax ¢ y4EToM
Ha3HaYeHus WHGOpPMAlMM U UEJIEeBOM ayAUTOpPHUM, BBIOUpas ONTUMAaJIbHYIO (GopMy
MPEJICTABICHUS U BU3YyATH3aI1H.

KoMMmyHukaTuBHbBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCMOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHW30BBIBaTH M KOOPIAWHUPOBATH
JIEUCTBUSA MO €€ ITOCTHUIKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, PACHPENCNSTh POIU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOTO YJaCTHHKA KOMaHIbl B OOIIUN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PA3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITEIIBHOCTh B o0OjacTu (pu3uku u
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSTENIBHO COCTABJIATh IUIAH PELICHUs] PACUETHBIX M Kauye€CTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUSI TMPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelLIcHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TMPOSBICHUIO OJPYIULUHA B 00JacTH (PU3MKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTENBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPUHUMATH ce0sl, IOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YIbTaTOB OCBOECHHUS IIPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeAHEro oomiero oopa3oBaHusi y 0OydarOMIMXCsl COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSI, BKJIFOYAIOIIETO CaMOKOHTPOIIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K S3MOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHWE K JOCTHIKEHHIO LEeNId MU YCIexy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOMH
HAay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTHM, B IIPAKTUYECKOU
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNel: MaTepHuajbHas
TOYKa, MHEepLHUalbHas cucTeMa OTcuéra, abCONIOTHO TBEPIOE TEO, WIACATbHBIN Ta3, MOJAEIH



CTPOCHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBIA DJICKTPUYECKHUM 3apsAl IPU PEIICHUU
buznyecKkux 3a1ad;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE IaJieHue Tell,
JIBUKCHHE 10 OKPY)XHOCTH, WHEpLUs, B3aumMmozeicTBue Ten, auddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TN, M3MEHEHHE 00bEMa Tell NMpU HarpeBaHHUH
(oxJaXKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHCHCAIMs, TUIaBJIeHHEe, KpUCTAJUIN3aLu,
KHUIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHUE IABJICHUA ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpOLieccax, JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAHUYECKOE JBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; MHpHU
ONHCAaHWM TPABWIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOIB3YEMbIX BEIHYUH, WX
0003HaUeHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMHU BEJIMYUHAMY;

ONMCHIBATh HM3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XaOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, pabdora rasa, Ko3GQUIMEHT MOJE3HOro NEHCTBHS TEMJIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMII, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh HU3Y4YCHHBIE JJICKTPUUECKHUE CBOWCTBA BEILECTBA M IJIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (GU3NYECKUE BEIWYUHBL: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOe MOoJe,
HAnpsDKEHHOCTh  TOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IpPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIOJIB3YEMbIX BEIMYUH, UX O0O3HAueHHs M €AMHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

aHAIN3UPOBATh (U3NYECKUE MPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenusd, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coxpaHeHus
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KWHETUYECKOW HHEPrHUH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOIb30BAHMS B TIOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX H3MEpPEHUH, Mpu 3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (PHU3UUYECKUX BEJIWYHMH, INPH STOM
BBIOMpPATh ONTHUMAJBHBII CIIOCOO W3MEPEHUsT M HCHOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MOTPELIHOCTEN U3MEPEHU;



UCCIIEIOBaTh 3aBHCUMOCTH MEXIy (U3MUECKUMHM BEIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYUPOBATh YCTaHOBKY, (DPHKCHpPOBaTh pE3yJIbTaThl
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEIMYHMH B BHJE TaOJHIl U rpadUKOB, J1EIaTh BHIBOIBI
II0 pe3yJIbTaTaM MCCIIEIOBaHNUS;

coOuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOTO 000PYIOBAHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (puU3MUEeCKOW MOJENbI0, HCIOJIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (PU3NYECKHE BEIUYMHBI M (POPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHEI,

pelaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMYECKU HENPOTHUBOPEYMBYIO LEHNOYKY
paccyKIeHUI C OIIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBIICHMS;

UCTOJIB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIIPETAMH U TPEICTAaBICHHUS y4eOHOH W
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHaAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIUIO;

IIPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YyUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MaCHOCTH TP OOpALEHUH C TPHUOOpaMH U TEXHUYECKUMH YCTPOHCTBAMM, JJIS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpPY KaloLEel cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PAa3TUYHBIX COIUABHBIX POJIEH, MIIAHUPOBATh padboTy
IPYyNIbl, palMOHAIBHO paclpenesisiTh OO0S3aHHOCTM U IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYaLMsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXJI0rO M3 yYaCTHUKOB T'PYIIIBI B
pemenue paccMaTpuBaeMoun poOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe majieHne. Y cKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hprotona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlabopaTtopHnast pabota Nel mo teme
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTtponsnast padora Nel mo teme

«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlabopaTtopHnast pabota Ne2 mo teme
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOPHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paborta N2 o teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHEHHE TCIIIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
' HaiL. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT OCTaTHYECKOM HOIJ)IG bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaboparopHas pabota Ne3 o Teme
53 "N3mepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.



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

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHOE, NapauIEIbHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoAHKUKOB. JlaboparopHas pabota
Ned 1o Teme «M3yueHue cMeIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

bu6mmoreka [IOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
No5 o Teme «M3mepenune IJ1C
WUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJuIoB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIIIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U

MMpuMECHasA NpOBOAUMOCTE. CBolicTBa
p—n-nepexona. HOHYHpOBOI[HI/IKOBLIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

npudopHI

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITeIIbHBIN U bubmuorexa [JOK

63 . 1
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
O06o06maromuit ypok bubnnorexa [HOK

65 1
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ffOc88be
Kontponpnast padora Ne3 mo reme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PezepBHbiil ypok. KonTposibHas

67 abota Ne4 o Teme 1 bubmorexa HOK
%') } " https://m.edso0.ru/ff0c8c56

DNeKTpoANHAMHUKA

68 PesepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK

o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10
i 68 5(4nq)

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.

I'.4. Maxues, b. b. byxosues, H.H. Corckuii ®usuka 10 ki. ®uzuka 10 knacc. bazobiii
U yriyOseHHbI ypoBeHb. YueOHuK. Mockaa. [Ipocemenue, 2020

. I'.5l. Msxumes, b.b. Byxosues, B.M. Uapyrun ®@u3suka 11 xinacc. ba3oBslii u yrimyOneHHbINH

ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

COopnuk 3anad o ¢usuke. 10-11 kmacerr: yued.mocodue ams o0eoopa3oBar.
opranuzanuii / H.A.IlapdentreBa. — 11-e u3a. — M.: IIpocsemenne, 2020. — 208 c. —
(Knaccuueckuii Kypc)

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

I'.4. Mskuwes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k1. @usuka 10 xknacc. bazobiit
U yriyOneHHbli ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020

I'.A. Msakuues, b.b. byxosues, B.M. Yapyrun ®@usuka 11 knacc. ba3oblit 1 yrinyOneHHbIN
ypoBeHb. Yuebuuk. Mocksa. [Ipocsemenue. 2020

®dwusuka. [loypounsie pazpadorku. 10 kiacc: mocodue st 001eo0pa3oBar. opraHu3armii/
FO.A.Caypos. — 3-e uzn., nepepad. — M.: I[Ipocsemenue, 2015. — 272 c. — (Knaccuueckuit
Kypc)

COopnuk 3anay no ¢usuke. 10-11 kmacesl: yued.mocobue ans obuieo6pas3onar.
opranuzanuii / H.A.IlapdpentreBa. — 11-e u3a. — M.: IIpoceemenne, 2020. — 208 c. —
(Knaccuueckuii Kypc)

®uznka. CaMoCcTOsTENbHBIE U KOHTPOJIbHBIE paboThI. 10 Kitacc: yuebHoe mocoOue st
o0meo0Opa3oBart. opranuzanuii: 6a3oBelii u yriayos. yposuu / E.C.Eptotkun, C.I'.EproTkuHa.
— 2-e m3a. — M.: Ilpocsemienne, 2019. — 95 c.: un. — (Knaccuueckuit kypce)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

DJEeKTPOHHOE MPUIIOKEHHE K yIeOHUKY WWW.Prosv.ru

. XKusas ¢usmka: odyuaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

1
2
3. VYpoku ¢pusmku ¢ ucnoip3oBanueM MuTteprera. http://www.phizinter.chat.ru/
4.
5
6
7

®uzuka.ru. http://www.fizika.ru/

®dusnka: komekus onbToB. http://experiment.edu.ru/

du3smKka: 37eKTpOHHAs KoJuTleKIus onbiToB. http://www.school.edu.ru/projects/physicexp

. JIabopatopnsle pabotsl no ¢usuke. BupTyansHbie 1a00paTopHbIe

pa6otsl. http://phdep.ifmo.ru

dusnueckas >nnukinonenusa http://www.elmagn.chalmers.se/%7eigor
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