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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHbIX CBsA3€H (U3UKU C
€CTECTBEHHO-HAYYHbIMU yU4E€OHBIMU IIpeiMeTaMu. B Hell onpenensoTcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3nKku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKU — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib30oBaHME W aKTUBHOE
npUMeHeHne (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUs] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B (GOPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHET0 0011ero 00pa3oBaHUsI TOJIOKEH
pAI “ael, KOTOPbIE MOKHO PACCMAaTPHUBATh KaK IMPUHIIUIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO MOTEHIHala (U3MYECKONH HAyKH, OCMBICIEHHE CBS3M pa3BUTUSA
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TE€XHUYECKHUX M TEXHOJOTMYECKUX MPHWIOKEHUU HM3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOIOTIONIb30BAHMS U SKOJIOIMUECKO 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLINAIIOB B COBPEMEHHBIX MTPEACTABICHUAX O IPUPOJIE, TPAHNULIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YyYarOIIMXCS.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Boigenenue B yKa3aHHOM IepedHe J1a0OpaTOpHBIX padOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUS, HCCIEAOBAHUSA 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
duznyecKkoil MOAENbl0, MO3BOJIAIOIIME TNPUMEHATh UW3YYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna Kypca, TaK W MHTErpUpPYs 3HAHUA U3
Pa3HbBIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIOTCS 3a/1aHUs HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbpIOOpa (QU3MYECKOW MOJENM A CUTyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH M3y4daThbCid B YCIOBHUSAX IMPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSeHUYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000pY/I0BaHHUE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJIENOBAHMUS  M3Y4YaeMbIX SIBJICHMA M  IPOLECCOB, OMIIMPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIAMHU U3y4€HUs PU3UKHU B 001IEM O0OpPA30BAHUH SIBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
UCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYXKAIOLIUM SBICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBICHUS C  HMCIHOJb30BaAHHEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MpPEACTABICHUN O POiIM (PU3UKK AJI Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX Lenei oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monebplo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUUYECKHX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCIIOBHM JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb skcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusmke.

MopaenvpoBanue (uU3NYECKUX SBICHUM M mporeccoB. HayuHble TUmoTesbl.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOUYKH, MX MPOEKUMH HA OCH CUCTEMbI KOOpJHUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrkeHueE. J[BUKEHNE MaTEPUAIBHON TOYKH 110 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNUS IapUKa B BSI3KOU KUIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEeHUsS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPIOTO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOUYKM (Tena), CHUCTEMBl MaTEpHUAJIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs YIPYro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BelleCcTBA. MoJaenu CTPOEHHUsI Tra30B, KXUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30ompouecchl B WAealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTpUpYIOIIas IPUPOY AABJIEHHUS ra3a Ha CTEHKH COCYIa.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K Hu3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus temoBoil mamuHbl. [ukn KapHo u ero kosd@uimeHT mojie3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OmnbIT 10 a1MabaTHOMY PACHIUPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoowvl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHM30TPOIUS CBOMCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULUN AIEKTPUUYECKUX MoJel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHMUS JJIECKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIulaBax  JJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OAJIEKTPOHArpeBaTEIbHbBIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMIUHIAPHUYECKUX HPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHnne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KMBOW mpupojae, Aupdysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIAPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEN U ra3oB.,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nMKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHUE CIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOTro npeamera « OU3nka» JOJKHbBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAaIpaBJICHUH
BOCITUTATEJILHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIICYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COLMATIBHBIMA MHCTUTYTAMU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU W BOJOHTEPCKOU JESATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON I'PAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;



LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
npucymero pu3ndeckoil Hayke;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3iu4HbIM cdepaM MpodhecCUOHATBHOU NEATeIIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa KOJIOTUYECKHUX MPOOIeMm;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICMCTBUUA B OKPYKAOIIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacllupeHue OmbITa JEATCIbHOCTH SKOJOTHMYECKONW HampaBiIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IpOIECcCce
U3ydeHUs! GPUBHKHU OCYIIECTBIIATH MPOCKTHYIO M MCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aelcTBUA:
CaMOCTOSITeTbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LEIU ACATEIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JTOCTHOKECHUS,



BBISIBJIAIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHs B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOIHATH pabOTy B YCIOBUSAX PeaJIbHOTO, BAPTYAIHHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

ba3oBble uccienoBareibckue 1eiCTBUSL:

BJa/J€Th HAYYHOM TEPMHMHOJOIHEH, KIIOUYEBBIMU IMOHATHSMU U METOJAMHU
bu3nUecKoil HayKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKON U MPOSKTHOW ACSITENIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHUs 3a7ad (PU3UYECKOTO COJAEpKaHUsS, MPUMEHEHHUIO pPa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAQJE€Th BUAAMU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETalliY, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIOTE3Y €€ PEIIeHNUs, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOM
JESITEIbHOCTH, B TOM YHUCJIC TIPH U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO OOJIACTh
KU3HEICSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs MHPOpMAIUU (PU3UUIECKOTO COAEPIKAHUS U3
MCTOYHUKOB PA3HBIX THUIOB, CaAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJM3,
CUCTEMATHU3ALMIO U HMHTEpIpeTanuio MHGOpMAIMK Pa3Iu4HbIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;



UCITOJIB30BaTh  CPEJACTBA  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHMHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3allMOHHBIX
3aJ1a4 ¢ COOTFOICHUEM TPEOOBAaHMIA 3PTOHOMHKH, TEXHUKH 0€30ITaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30ITacCHOCTH;

co3JaBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B Pa3IUYHBIX (opMarax cC
y4€éTOM Ha3HAYCHUS MH(POPMAIIUU | IICJICBOM ayIUTOPHH, BEIOUpas ONTUMAIbLHYIO
dbopMy TIpEICTABICHUS I BU3yJTH3aIUH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe TelCTBHS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
SI3IKOBBIX CPE/ICTB;

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

MpUHUMATh 1EJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHW30BbIBaTH U
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUN
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIATh MO3HABATENIbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOATEJIbHO COCTABJIAITh IUIAH PELICHHUS PACYETHBIX M KAYECTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciIupsATh paMKH y4eOHOTO NPEeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;



7enaTh OCO3HAHHBIM BBHIOOP, apryMEeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 32 PEUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO W TMPOSIBICHUIO S3PYIUIMU B 001acTU
(U3UKH, TOCTOSHHO TOBKIMIATH CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJa/JeTh HABbIKAMH  TO3HABAaTEJIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JCHCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAaHUI;

UCTIOJIb30BaTh MPUEMBI peQIIeKCUU ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pCIICHHS;

yMETh OIICHUBAaTh PUCKA U CBOCBPEMECHHO INPUHHUMATH DPEUICHHS M0 HX
CHIDKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPU aHaju3e pe3yIbTaToB
NeSITeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAasi CBOU HEJJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apTYMEHTBl JPYTUX TPHU aHajdu3e pe3yJIbTaToB
NeSITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporiecce mocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MMPOTPAMMBI TI0
bu3uke g ypOBHS cpeaHero oOmero o0pa3oBaHHMs Yy  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIJICKT, Ipenoararomni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHNUS, BKIIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHHAMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
IMOITUOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCIleXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHUE JCHCTBOBATh MCXOJS U3 CBOUX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
IpyTruX, YYUTBIBaTh €ro MpHU OCYIIECTBICHUM OOUIeHHs, CHOCOOHOCTh K
COYYBCTBUIO U COTMIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOILICHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCSI, IPOSIBIISITh UHTEPEC U pa3pemiaTh KOHOIUKTHI.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kiacce mpeMeTHBIE PE3yJIbTaThl HAa 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MOJIeei:
MaTepuagbHas TOUKa, MHEpLUUaIbHas CUCTeMa OTCUYETA, a0COJIIOTHO TBEPAOE TENO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEN M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsij pU PEelIeHNH (PU3NYECKUX 3a/1aY;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
IEKTPOAUHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLIMS, B3aUMOJICUCTBHE
ten, nud@y3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX Tell,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUM (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHACHCAIUs, IUIaBICHUE, KPUCTAJLIM3ALMS, KHUIIEHHE, BIAXKHOCTH
BO3/lyXa, MOBBIIICHUE J1aBJICHUs ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXIy NapaMeTpaMH COCTOSIHUS ra3a B M30IMpOoLEeccax, dJIEKTPU3aLHUs Tedl,
B3aUMOJICHCTBUE 3aPS/I0B;

OINKCHIBATh MEXAHUYECKOE JBMKEHHE, UCIOJIb3Yys (PU3MUECKUE BEITUYMHBI:
KOOpAMHATA, IyTh, IEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(bu3MYeCKuil CMBICT MCIHOJb3YEMbIX BEJIMYMH, WX OOO3HAUYECHHS] W €IMHMUIIbI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMHU
BEJINYMHAMU;

ONMMUCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIIONBb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAs DHEPIUs XaOTHYECKOrO JABMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padbora rasa,
KOA(p(UIIMEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JBUraTeNs; NpPHU ONHUCAHUU
NpPaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHIOJIb3YEMbIX BEJIWYUH, HUX
00O3HAaYeHUsT W EAUHMIIBI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BEIHUUYMHAM;

ONMCBHIBATH U3YYEHHBIE MIEKTPUUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
SBIIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUYMHBL: DJIEKTPUUECKUNA 3apsij,



AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TOTEHIIMAJ, PAa3HOCTh MOTEHIUAJIOB,;
NP OINMCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKHM CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMUS W EIUHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTUMH BEIHYNHAMH,

aHAMM3UPOBATh (PU3UUYECKHUE MPOIECCHl W SBICHUS, UCIONIB3YysI (PU3HUCCKHEC
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHUsS] MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHCHHUS MMITYJIhCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKY C
aOCOJIFOTHOM TeMIepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC PUHITUIIBI JEHCTBHUS MAIIIH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3InyaTh YCIOBHUS WX 0€30MaCHOI0 MCIIOJIb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (DU3WYCCKUX SBICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUS, IIPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBO/IBI;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh  3aBUCUMOCTH  MEXJy  (U3WYSCKUMH  BEIMYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3HUECKUX BEJTUUYMH B BUIC
Tabnuil 1 rpauKOB, ACJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

COOMI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIIOJTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a9d
BBIOMpaTh (DU3NUECKYI0 MOJEIb, BBIACIATh (YU3NUECKUE BEIUYHUHBI U (HOPMYIIBI,
HEOOXOMMbIC JJIsI €€ pEeIICHHs, MPOBOJIUTh PAcdy€Thl U OLICHUBATHh PEaTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelIaTh Ka4€CTBEHHBIC 3a1a4M: BICTPAUBATh JIOTUUECKHU HENMPOTUBOPEUUBYIO
LIETIOYKY PACCYXKICHUM C OMOpPOMl HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndYecKue SABICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOM H HAy4YHO-TIONMYJSIpHOW HHGOPMAIUU, TOJYYeHHOM W3 Pa3IuYHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATTM3UPOBATH MOJydaeMyt0 HH(POpMAITHUIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHU;

HCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3UKE B MOBCEHEBHOM KU3HU IS
obecricueHUs: 0€30MaCHOCTH IIPU OOpaIllleHHH C TpUOOpaMH M TEXHUYCCKUMHU
YCTPOUCTBAMHM, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTe B Tpynme C BBIIOJHEHUEM pa3IMYHBIX COITMAJIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPaAIMOHAIBLHO pacHpeacsTh O0O0S3aHHOCTH U
IJIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21 Kitnematitica 16 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
. 1
22 Huraniica 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 9 1 1 https://m.edsoo.ru/7f41bf72
2.4 CraTtuka 7 1
Hroro no pazneny 42
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [HOK
3.1 9 1 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 9 1 bu6nmoreka [JOK

®dazoBbIE IEPEXOBI

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

Wroro mo pazneny 28
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

4.1 IICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 17 bubnnoreka HOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Utoro no pazneny 27

PesepBHoe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
ara uugpoBbIe
Ne i/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero H3y4eHHusi  oOpa3zoBaTebHbIE
padoTshI padoThI
pecypcesbl
®du3uka — HayKa 0 IpHPOL.
1 Hayunsie MGTZK Bl HOCE)HEI:HI/IFI 1 bubsmorexa [IOK
' v A https://m.edsoo.ru/ff0c32e2
OKPYKaroIIIero Mupa
Ponb 1 MecTo (hu3HKHU B
OPMHPOBaHUU COBPEMCHHOM
2 Eap HOI;I KapTHUHBI nfn a, B 1 bubmotexa [JOK
' i - ba, https://m.edsoo.ru/ff0c33e6
MIPAKTUIECCKOU JCSITEILHOCTH
JII0JIe
MexaHn4eCKOe JBHKCHUE.
OTHOCUTENBHOCTh
3 MEXaHHUYECKOTO JIBUKEHHUS 1 bubmotexa [JOK
' a1 ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
YCKOpEHUe
4 PaBHOMepHOE npsMONIMHENHOE 1 bubmuoteka [IOK
' NBUYKEHUE https://m.edso00.ru/ff0c3620
5 CpenHsisi CKOpOCTh 1 bubmorexa HOK
' pet P https://m.edso00.ru/ff0c3620
5 OTHOCHTENEHOCTh MEXAHUUECKOIO 1 bubnunorexa LIOK
' JIBUKEHHSI https://m.edsoo.ru/ff0c3620
7 OTHOCHTEIIbHAsS CKOPOCTh 1 bubnnorexa [IOK
' P https://m.edso00.ru/ff0c3620
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PaBHOyCKOpeHHOE

8 NPAMOJIMHEHHOE JBUKECHUE bubmorexa LIOK
' P A ' https://m.edsoo.ru/ff0c372e
Yckopenue
9 [lepemenienue npu bubnuoreka [JOK
' PaBHOYCKOPEHHOM JIBHKEHHHU https://m.edsoo.ru/ff0c372e
10 CoBMeCTHOE JIBM)KEHHUE Tl bubamorexa LIOK
' A https://m.edsoo.ru/ff0c372e
bubnuoreka [{OK
11. n-
Alemietiite 3a N-cekyray https://m.edsoo.ru/ff0c372e
12 CBobOoHOE mafeHue. Y CKopeHue bubnnorexa [JOK
' CBOOOIHOIO IaIeHUs https://m.edsoo.ru/ff0c39cc
13 JIBrokeHue Tena, OpOIIeHHOTO bubmuoreka [IOK
' 1O/, YIJIOM K TOPU30HTY https://m.edsoo.ru/ff0c39cc
bubnunoreka LIOK
14, r i O
OPHSOHTAIILHBII DPOCOR https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUKEHUE.
P 8 . bubmuoreka [JOK
15. JIBr>KeHUEe MaTepUaIbHOW TOYKU

10 OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

16. Pemenue 3amaa mo reme bu6mmoteka IIOK
Kunemaruka https://m.edsoo.ru/ffOc3ada
17 [ToaroroBka Kk KOHTPOJIBLHOM
pabore
18. Kontponsnas padora Nel -
[IpyuHOKTT OTHOCUTENBHOCTH
19 lNanunes. MuepunanbHbie bubnuotexa [JOK

cucrteMsl orcyera. [lepBsiii
3akoH HeroToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [lpunnun

20 cynepro3unuu cuii. Bropoi 1 bubmmoreka [JOK
' 3akoH HeroToHa mis https://m.edsoo.ru/ffOc3be8
MaTepuaIbHON TOYKH
21 Tperuii 3akon HeroTona 11 1 Bu6mumoteka [JOK
' MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHHS.
22 Cuna tsoxectu. [lepBas 1 bubmorexa LOK
' P https://m.edsoo.ru/ffoc3d00
KOCMHYECKasi CKOPOCTh
Cuna ynpyrocru. 3akoH ['yka. Bu6motreka [JOK
23. 1
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument
” TpeHus. Cuiia COnpOTUBIICHUS 1 bubmmoreka [JOK
' MpY JBU>KEHUU TEJIa B )KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIY Ta3e
25 Pemenue 3agau nmo reme
' Jlnnamuka
26 Pemrenue 3agau o reme
' Jlnnamuka
27 [ToaroroBka Kk KOHTPOJIBHOU
' pabore
28. KonTponbnas padota Ne2
NMnynbsc MmaTepualbHONM TOYKH,
29 CUCTEMBI MaTEpUAJIbHBIX TOYEK 1 bubmorexa HOK
' P ' https://m.edsoo.ru/ff0c43d6
Nmnynse cuisl
30. PeakTrBHOE IBUKEHUE
31. 3aKOH COXpaHEHHs UMITYJIbCA.
32. Pewenue 3anay no teme Ummynsc
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33.

34.

35.

36.

37.

38.

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MarepuaibHON TOUKU. Teopema
00 U3MEHEHUU KUHETHYEeCKOW
SHEPrUU

IToTrenumanpHas SHEPTHUsL.
[ToTeHumanpHas 3HEPIrus ynpyro
ne(GOopMUPOBAHHON NPYKUHBI.
IloTeHunanpHas 3Heprus rtena
BOJIN3M IOBEPXHOCTHU 3eMIIU

[TorenumanpHbIe U
HEMOTeHUUaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHUIUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUM CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEpPruu

JlaGopatopHnas pabora
«MccnenoBanue cBa3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
pUMepe PACTHKEHUS
PE3MHOBOTO KTyTa»

KonrtponbHas pabora Ne3
«3aKOHBI COXpPAHEHHUS B
MEXaHHUKE»

HOCTyTIaTeJ'IBHOC n

BpalIaTeIbHOE TBUKECHHE
abCOIOTHO TBEPOTO Tena.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6
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Mowmenrt cuibl. [lneyo cuibl.
VYcnoBus paBHOBECHS TBEPIOTO
Tena

IIpaBuio peryara. IIpocteie

39.
MEXaHU3MBI
JlaBneHue TBEpAOro TENa,
40. XKUJKOCTHU U Ta3a. 3aKOH
[Tackains
AL CooOmiaromumecs CoCybl.
ATMocdepHOoe aBIeHHE
42, 3akoH Apxumena
BOXJYXOIUIaBaHUE.
43. [ToaroroBka Kk KOHTPOJIKEHOU padoTe
44, KonTponbnas pabora Ned
OcCHOBHBIE TIOJIOKEHUS
45, MOJIEKYJISIPHO-KUHETHYECKON bubmuoreka [IOK
Teopun. bpoyHoBCKOE https://m.edsoo.ru/ffOc4dc2
neuxenue. Juddysus
Macca monekyin. Konmnuectso
46, BemiecTBa. [locTosgHaas
ABoraapo
TemuoBoe paBHOBECHE.
47. Temneparypa u e€ usMepeHue.
[Ixana remneparyp Llenscus
18 Wneanbasriii raz B MKT. but6mmoreka [IOK
OcHoBHoe ypaBHeHnne MKT https://m.edsoo.ru/ffOc4fde
49, AOcoiroTHas TeMIiepaTypa Kak bubnmnorexa [JOK

Mepa CpeIHEN KUHETUYECKOM

https://m.edsoo.ru/ff0c511e
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SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

50.

N3omporieccs! B UealbHOM Iase
U UX Tpaduueckoe
IpeCTaBICHNE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

51.

52.

53.

54.

55.

56.

57.

3akoH [lanpTona. ['a30BEIe
3aKOHBI

JlaGoparopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO Ta3a
KonTponbHas pabdora

BHyTpeHHsist sHEprUs
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ M3MEHCHUS.
KonnuecTBo TemnoTel u paboTa.
BnyTtpennss sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTO Ta3a

Bunsl Tennonepenaun

VY aennHas TEII0EMKOCTh
BemrecTBa. KoJimuecTBO TEINIOTEI
NP TEIUIoNepeaaye.
AmabaTHBIN MpoIecc

[IepBrlii 3aKOH TEPMOAMHAMUKHU
U €Tr0 IPUMEHEHUE K
n3omnpoleccam

bubnmorexa LIOK
https://m.edsoo.ru/ff0c5952

bubnmorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunorexa LIOK
https://m.edsoo.ru/ffOc5efc
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Heo6paTumocTs nporeccoB B

58 npupojae. Bropoii 3akoH bubmorexa HOK
' PHpOAS. S10P https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKH
59 [punuun nevicteus u KITJ bubmuorexa [IOK
' TEII0OBOM MALIMHBI https://m.edsoo.ru/ff0c600a
60. [ukn Kapno u ero KIT/]
61 DKosornyeckue mpoodIeMbl
' TEIIOPHEPTreTHKU
O6o0maromuii ypok
62 «MOJII:K JIISIII Ha;}:p ¢dusnka bubmmorexa LIOK
' yAp ' https://m.eds00.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI
KonTponbHas padoTa 1mo Teme
63 «MonexkynsapHas Gpuzrka bubmmorexa [JOK
' yp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKH
[Tapoo6pa3oBanue u
64 KOI-IIO era us. Mcrapenue u bubmorexa [TOK
' AICHCALITL. P https://m.edso0.ru/ff0c63b6
KUIICHUE
AOcomoTHAS 1 OTHOCHUTEIIbHAS
65 BJIQYKHOCTh BO3/TyXa bubmmorexa [OK
' _ Ayxa. https://m.eds00.ru/ff0c64d8
Haceprennsiii map
TBépnoe Temno.
66. Kpucranmmaeckue u amopdubie
Tena
AHH30TPOIHUS CBOMCTB
67 Kpuctaios. XKuakue bubmuorexa [IOK

Kkpuctaiibl. COBpeMEHHbIE
MaTrepHuabl

https://m.edsoo0.ru/ffOc65f0
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[naBnenue u KpUCTATUIU3ALIMSL.

68 N bubnunorexa LIOK
' ACHBHAA TEILIOTA TUIABICHILL https://m.eds00.ru/ff0c6708
CyOmumariust
bubnunorexa LIOK
69. YpaBHEHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6708
70 p " 4 1O TeM bubnunorexa LIOK
' CIICHHE ST TO Teve https://m.eds00.ru/ff0c6820
7 bubnunoreka LIOK
' https://m.edsoo.ru/ff0c6820
72. KontponbHas pabora
One 3a ell.
73 3H Kip HI/MUT 8 i bubmuoreka [{OK
' JICHIPHACCKHH 3P AABa BIAA https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKUX 3aPSI0B
[IpoBOAHMKY, TUINEKTPUKU U
24 MOJIYIPOBOTHUKH. 3aKOH bubmuoteka [IOK
' COXPAHEHUS JIEKTPUUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
B3aumopeiicTBue 3aps/10B. 3aK0OH
75 K HT N e bubnuoreka [{OK
' yirond. OqufHHH https://m.edsoo.ru/ffOc6ce4
AICKTPUIECKUI 3apsT
HanpsoxkéaaocTs
JIEKTPUYECKOro noJis. IIpuHiun bubmmnoreka HOK
76.
CYIIEPIIO3ULIMHN JIIEKTPUIECKUX https://m.edsoo.ru/ffOc6df2
nosiel. JInHuM HanpsKEHHOCTH
PaGora cun
77 3JIEKTPOCTATUYECKOTO MOJIA. bu6muoreka [JOK

Ilorenuuan. Paznocts
HOTEHIINATIOB

https://m.edsoo0.ru/ffOc6f00
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HpOBOI[HI/IKI/I " IUSJICKTPUKHU B

18 3JEKTPOCTATUYECKOM II0JIE. bubmmoreka [JOK
JusnekTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh

N bubnuorexa [IOK

79. OnekrpoémkocTh. KonaeHncaTop https://m.edsoo.ru/f0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO

80. KOHJIEeHCaTopa. DHEeprus bubmmorexa [JOK

https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHAEHCATOpa
Jlaboparopnas pabora bubmmoreka [JOK

81. "3MepeHue 21eKTPOEMKOCTH 1 https://m.edso0.ru/ff0c72c0
KOHJieHcaTopa"

[Ipunnun nexcTBus u bubnunoreka LIOK

IIPUMEHEHHE KOHJIEHCATOPOB, https://m.edsoo.ru/ff0c72c0
82 KOIMPOBAJIBHOTO ammnapara,

CTPYHMHOT'O IIPUHTEPA.

DneKTpocTaTUYeCKas 3alluTa.

3a3eMJIeHHE AIIEKTPOIPUOOPOB

83. KonTponbhas padota
DNEeKTPUYECKHI TOK, YCIOBHS bubnmnorexa [JOK

84. €ro CyILECTBOBaHUS. https://m.edsoo.ru/ff0c74f0
[TocTostHHBIN TOK. Cuna ToKa.

g5, Hanpsioxenne. ConpoTuBieHue. bu6muoreka [JOK
3akoH OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0c74f0
IlocnenmoBarensHOE,

86, napajuiesIbHOe, CMEIIaHHOE 05 bubmuorexa [IOK

COCTMHEHHE IMPOBOTHUKOB.
JlabopaTopHas pabota

https://m.edsoo.ru/ff0c74f0
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«M3y4yeHne CMEIanHoro
COCUHEHUS PE3UCTOPOB

bubnunorexa LIOK

87. P
CIICHHE ST TO Teve https://m.edso0.ru/ffOc74£0
PaboTa 1 MOITHOCTB
88 ANEKTPUYECKOT0 TOKA. 3aKOH bubmmorexa LIOK
' P ' https://m.eds00.ru/ff0c7838
Jxoynsa-Jlenna
89. Pemenwne 3agad mo teme
3akoH OMa 11 OJTHOM
90 (3aMKH 0171? 3JIEKTPUUYECKON bubmorexa LIOK
' YT P https://m.edsoo.ru/ff0c7ae0
uenu. Kopotkoe 3aMbikanue.»
Jlaboparopnas pabora
o1 «U3mepenne D/1C uctounuka Bbu6mmoteka [JOK
' TOKA U €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
CONPOTHUBIICHUS
92 KonTponbhas padbota no teme bubmuoreka [IOK
' "DneKTpoarHaAMHUKa" https://m.eds00.ru/ff0c8c56
DNeKTpOHHAas MPOBOIUMOCTh bubnnorexa [JOK
TBEPABIX METAJLJIOB. https://m.edsoo.ru/ffOc8c56
93. 3aBUCUMOCTh COIIPOTUBIICHUS
METaJUIOB OT TEMIIEPaTypHI.
CBepXIpoBOIUMOCTH
o4 DNEeKTPUUYECKUI TOK B BaKyyMe. bubnmnorexa [JOK
' CBolicTBa 3JIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c8c56
IlonynpoBogHHMKH, UX
YHPOBOA but6mmorexa [IOK
95. COOCTBEHHAs M MPUMECHAs

npoBoauMocTb. CBoiicTBa p—N-

https://m.edsoo.ru/ffOc84ae
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nepexona. [lonmynpoBogHUKOBBIE

PUOOPHI
DNEeKTPUUECKU TOK B pacTBOpax 1

9. U pacIuiaBax dJEKTPOJIUTOB. bubnuoreka [JOK
DNeKTpoNIUTHYECKAast https://m.edsoo.ru/ff0c82ba
JTUccoIanus. DIEeKTPOIIn3
DJIEKTPUYECKUH TOK B Ta3ax. 1

97 CamMoCTOSTEIbHBIN U bubmuoreka [IOK
HECaMOCTOSTENBHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue mprudopsl U 1

0. YCTPOMCTBA U UX MPAKTHIECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

99 O6o06maromuit ypok 1 bubnnorexa [JOK
«INEeKTPOIUHAMMKA» https://m.edsoo.ru/ffOc88be
Kontponbnas paboTa mo teme 1

100. «Quekrpocratuka. [TocTosHHBIM bubmmnoreka HOK
3JEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

101, PesepBHbIitl ypok. O6001maromui 1 bubmmnoreka HOK
ypok o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c

102, PezepBHblit ypok. OGo0maronmii 1 bubmuoreka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
e ®usuka, 10 ximacc/ Msakumes [.5., byxosues b.b., Corckuit H.H. mox pemakiueit
[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
e Coopuuk 3aga4 o pusuke: 10-11 xraccer / O.U. I'pomueBa — M. Dx3ameHn, 2022.-208c.

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL
e [Haranuna A.B. ®usuka. Paboune nporpammsl. [lpeamerHas mMHUS Y9€OHHKOB CEPUH
«Knmaccuueckuii kype». 10—11 kmaccbr : yueb. mocobue s 00meoOpas3oBart.
opranuzanuii : 6a30Bblii ¥ yrnyon. yposau / A. B. lllatanuna. — 3-e m3n. — M. :
[Ipocsemenue, 2021. — 91 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Enunas KOJUICKITUS U HPOBBIX 00pa3zoBaTeNbHBIX pecypcoB.
http://schoolcollection.edu.ru/catalog/
2. ®denepanbHbIA LEHTP nH(pOpMaAIIMOHHO-00pa30BaTEIbLHBIX pecypcoB.

http://www.fcior.edu.ru/

3. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

4. I'azera «1 cenTsa0ps» Marepuainsl o ¢usmke. http://archive.lseptember.ru/fiz

5. Auumanuu dusndeckux oobekTos. http://physics.nad.ru/

6. XKupas dusuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

7. ®usuka.ru. http://www.fizika.ru/

8. dusuka: xomwiexug onslToB. http://experiment.edu.ru/

9. IMopran LIOP "Mos mkona. ®usuka" https://lesson.academy-content.myschool.edu.ru/03/10
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