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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3ylbTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcs 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpeboBaHusiM GI'OC COO K nmuaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYUYHBIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1IN U3y4eHUs! GU3UKHU Ha YPOBHE CPEAHEro 0OILIEero o0pa3zoBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (u3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTHM B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHUs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(u3MKN BHOCUT OCHOBHOM BKJIaJl B (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHINIOJHEHUN UMHU YYE€OHBIX UCCIEIOBAaHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro o011ero o00pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopuu ((HhopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanmu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pad0T, KOTOPHIE B MPOrpaMMe
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBAHUS U OCHalleHus kaOuHera (usuku. Ilpu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bosnpioe BHUMaHuE yAENSeTCs PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPHOPUTETOM SIBJISIIOTCS 3aJJaHUS HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOAEIU Uil CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
obecrieueHUI0 yuyeOHOro mpoliiecca 0a30BbI YPOBEHb Kypca (PU3MKKW HA YpOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOuHeTe (GU3HKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM  JOCTATOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

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

e (opmupoBanue yMeHUW OOBSACHATH SBJICHHUSA C MCIHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU JIJS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTxeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIIEenyIoMMX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHue yMEHUA TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monenbplo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

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

e CO3JIaHWC YCJIIOBHM NJIsl Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPUYECKOH 1eATEITHHOCTH.

Ha usyuenue ¢usuku (6a30BBI YpOBEHb) Ha ypOBHE CPEIHEro OOIIero
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3xcriepuMenTa U TEOpUH B MPOLECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALs KWHEMAaTHYECKHX XapaKTEPUCTHUK
JBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

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

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1Sl MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. KoadduiumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHudeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaru.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIiynbC cuilbl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUS HUMIIYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHOM NpPYKUHBL. [loTeHIIManbHAas SHEPTUs Teaa BOJINU3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOJIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIINE YPABHEHWUE COCTOSHHS HACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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

HccenmenoBanre 3aBUCMMOCTH MEXAY MApAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEILIONPOBOJAHOCTb, KOHBEKIUS, U3JIydeHHUE. Y IeJIbHAs TEIUNIOEMKOCTD BELIECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



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

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue u amopdHbie Terna. AHU30TPOIHUS CBONUCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaAaMMKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tei. DISKTPUUECKU 3apsia. J[Ba BU1a 3I€KTPUUECKUX 3apsII0B.
[IpoBOIHWKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
Dnektpuueckoe tnone. Hampsok€HHOCTh  anekTpudeckoro moss.  [IpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUUECKOM ToJe. JlMdmeKkTpuueckas
IIPOHULIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTtkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wu3MepeHuEe HSIEKTpOABMKYIIEeH cuiabl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (pakT, rumore3a, (pusznueckas BeIUUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECCTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIOTIEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTHe), JIBUrareilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3JEKTPOHArPEBATEIIBHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

Me:xnpeaMeTHble CBS3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYroJIbHUKOB,
oTpejieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocus: snekrpuyeckue sBIECHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paauvaly Ha KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PeETKU, CIEKTPATIbHBIN aHaJHN3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEpPENAY, TEHEPATOP IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHASA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoBHE cpeaHero obmiero oopasoBanus (6a30BbIi ypOBEHb) TOJKHO
o0ecreunTh JOCTIKEHUE CIASAYIONMNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro mnpeamera « OU3nKa» JTOKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroImuxcsi PyKOBOJCTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHEHTAIlMi, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
00111eCTBa, paCIIMPEHUE >XU3HEHHOTO OMbITA U OMbITA ACATEILHOCTH B MPOIECCE peau3allid OCHOBHBIX HaIpaBlICHUN
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU 00YUYaIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOTO YJI€Ha POCCHUICKOTO
00IIIeCTBa;

MPUHATUE TPATUIIUOHHBIX 00IIEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATHYECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIHLHOCTh B UHTEPECAX TPAXKAAHCKOTO 00IIIECTBa, y4aCTBOBATh B CAMOYIIPABIICHUN
B 00pa3oBaTeIbHON OpraHU3AIINH;

YMEHHE B3aHMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHMCKOMN TPaXKIaHCKON MACHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTIKCHUSIM POCCUUCKUX YUEHBIX B 00J1acTH (DUBUKU U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;



CIIOCOOHOCTH OIIEHUBATH CUTYAIUIO U TPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH, B TOM YHCJIE B JEATEIBLHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HUECKO HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEPEC K pa3InyHbIM chepaMm mpodhecCuoHATbHOM 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM M TEXHUKOMH,
YMEHHE COBEPIIIATH OCO3HAHHBIN BBHIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTb ¥ CIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTh (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

Cc(OPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00AJTBLHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHKUE U OCYILECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpe/ie Ha OCHOBE 3HAHU LEJIEW yCTOMYMBOTO Pa3BUTHUSA
YEJI0BEYECTBA;

pacUIMpeHHEe ONbITA IEATETbHOCTH KOJIOTUYECKON HAITPaBJIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUM 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKU;

OCO3HaHUE LIEHHOCTU HAyYHOU JeATeIbHOCTH, TOTOBHOCTD B MpOIecCe U3yueHUs! (PU3UKU OCYUIECTBIIATH MPOCKTHYIO
Y UCCJIeI0BATEIBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jlornueckue JaeicTBuA:
CaMOCTOATENFHO (POPMYIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIATH €U AEATCIIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX JOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B pACCMaTPUBAEMBIX (PU3MUECKUX SBIICHUSIX;



pa3pabatrbiBaTh IUIaH peEHIEHHUs NpPOOJIEMBbl ¢ YYETOM aHaiIM3a HUMEIOLIUXCS MaTepUalbHbIX M HEMaTepUaJIbHBIX
pecypcos;

BHOCHUTb KOPPEKTHBBI B JAESTEIBbHOCTD, OLIECHUBATH COOTBETCTBUE PE3YNIbTATOB LENSIM, OLICHUBATH PUCKHU MOCIIEICTBUN
NEeSATEIbHOCTH;

KOOPAMHHUPOBATH U BHIMIOIHITH padOTY B yCIOBUSAX peaIbHOr0, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

BJIAJ€Th HAYYHON TEPMUHOJIOTUEN, KIIOUEBBIMU MOHATUAMU U METOJIaMU (PU3NYECKON HAYKH;

BJIAJI€Th HAaBBIKAMHM y4E€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM NIEATEILHOCTH B 00JacTH (PU3UKH, CLIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIIEHUs 3a]1a4 (PU3HUECKOr0 COACPIKaHUSL, IPUMEHEHHUIO PA3TUUHBIX
METOJIOB [TO3HAHUSI,

BJIa/IETh BUJIaMU JIEATEIBHOCTH 1O MOJIYYEHUIO HOBOT'O 3HAHUS, €0 HHTEPIPETAIH, TPeoOpa30BaHUIO U IPUMEHEHHIO
B Pa3IUYHbIX YUEOHBIX CUTYaLMSIX, B TOM YHCIIE IPHU CO3/IaHUN YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJIAITh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3M U AKTYaJIM3UPOBATH 3a]1a4y, BBIIBUTAaTh THIOTE3Y €€ PEIICHUs], HAXOIUTh
apryMEHTBI JUIs I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJ€ PELICHHS 3aJaud PE3yJIbTAaThbl, KPUTUUYECKU OLIEHUBATh HMX JOCTOBEPHOCTH,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33a/layu B 0Opa30BaTEIbHOM JEATEIBHOCTH, B TOM YHUCJE MPU U3YYECHUU
bu3uKy;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTHUECKYIO 00J1aCTh KUZHEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC UJIEH, MPEIaraTb OpUruHAIbHBIEC MOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora c nnopmanueii:



BJA/J€Th HaBBIKAMHM IOJIy4€HUs HUHGPOpMauu (PU3UUYECKOrO COJEpKaHUs M3 MCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIISITh MOUCK, aHAJIW3, CUCTEMATU3alMI0 U UHTEPIPETALUIO0 HH(POPMALIMK PA3IMYHBIX BUAOB U
(dopM npeacTaBIeHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALIHH;

UCIIONb30BaTh CpEACTBAa WH(GOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHM B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKAaTHBHBIX M OpPraHU3allMOHHBIX 3aJady C COOJIOJACHHEM TpeOOBaHMN SPrOHOMMKHM, TEXHHUKH O€30MAaCHOCTH,
TMTUMEHBI, peCypcocOepeKeHUs, IPABOBBIX U AITUUECKUX HOPM, HOpM MH(OPMALIMOHHOW O€30MMaCHOCTH;

CO37aBaTh TEKCTHI (PU3MUECKOTO COAEPKAaHUS B pA3JIMUHBIX (hopMaTax ¢ yu€TOM Ha3HaYeHUs MH(DOpMALUU U 1IEJIeBOU
ayJIMTOPHUH, BBIOMPAsI ONTUMAIIbHYIO (DOPMY MPEACTABICHHS U BU3yAIH3aLUU.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaxX (PU3NKK U BO BHEYPOUHOU JESATEILHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYallUM U CMSTYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW ¥ UHIMBUIYAIbHOU PabOTHI;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JACHCTBUM C yUETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEHN Ka)KI0ro YjieHa
KOJIJICKTHBA;

MPUHUMATH LI€IM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JICHCTBUS MO €€ JOCTUKECHUIO:
COCTaBJIAThH IUIAH JCUCTBHM, paclpencssTh poiu C Y4ETOM MHEHUN yYaCTHMKOB, OOCYXXJaTh pe3yjbTaThl COBMECTHOU
paboTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIAJa M KaXXJOTO y4aCTHHKA KOMaHAbl B OOIIMM pe3yabTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

Mpeiaratb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTHY;

OCYILECTBIISITh TMO3UTHBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTyalHsX, IPOSBISATH TBOPYECTBO U
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATENIBbHYIO JEATEIBHOCTh B 00JacTH (PU3UKK U aCTPOHOMHH, BBISBISATH
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTABJIATH IJIaH PELICHUs] PACUETHBIX M KaYECTBEHHBIX 3a]a4, IUIaH BBINOJHEHUS MPAKTHYECKON
paboThHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIT;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacupsATh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUIH;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILIECHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIMU B 00JacTH (PU3HMKH, MOCTOSHHO IIOBBIIIATH CBOM
00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LENSIM;

BJIAJICTh HAaBBIKAMU TIO3HABATENHHON pe(diIeKCHr Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBUIM W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI pe(IeKCUU IS OLIEHKU CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIEHUS IO UX CHUKEHUIO;

NPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ Pe3yJIbTaTOB JACSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B nponecce qocTHKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MTPOrpaMMbl IO (PU3MKE AJI YPOBHS CPEIHETO OOLIErO
0o0pa3oBaHus y 00y4arouuXxcsi COBEPIICHCTBYETCS AMOLIMOHAIbHBIN UHTEIJIEKT, IPeAoiaralomuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHUMAaTh CBOE HMOLIMOHAIBHOE COCTOSIHHE, BUAETH HANpaBICHUS
pa3BUTHS COOCTBEHHON AMOIMOHAIILHOM Cepbl, ObITh yBEPEHHBIM B ce0e;



CaMOpETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE IMOBEJICHME,
CITIOCOOHOCTH 1Al TUPOBATHCS K AMOITMOHAIBLHBIM U3MEHEHHSIM U MIPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIIOYAIOIICH CTPEMIJICHHE K JOCTHKEHHIO IIE€IU U yCIEXy, ONTUMHU3M, UHUIIUATUBHOCTD,
YMEHUE JEUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTE;

OMIIATUH, BKIIOYAIONMICH CIIOCOOHOCTh TIOHMMATh 3MOIMOHAIBHOE COCTOSIHHUE JPYTUX, YYUTBIBaTh €r0 TIpHU
OCYIIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUSI C JAPYTUMHU JIIOJBMH, 3a00THUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xoH1y 00yuenus B 10 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTh C(POPMUPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (U3UKU B (DOPMUPOBAHUHM COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJENel: MaTepualibHas TOYKa, MHEpIUaIbHas CUCTEMA
oTcu€Ta, aOCOJIIOTHO TBEPJIOE TEJNO, UACATBHBIN ra3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IpU pelIeHuH PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHHS BEUIECTBA M JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJMHENHOE
JBUKEHUE, CBOOOIHOE Ma/IeHUE T, IBMXKEHHE 110 OKPY>KHOCTH, MHEpLIUs, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHHUE KHUAKOCTEH M TBEPABIX Tel, U3MEHEHHE oObEMa TeJ MpU HarpeBaHUU (OXJIAKICHHM), TEIUIOBOE
paBHOBECHE, UCTIAPEHUE, KOHJICHCAIIUS, IABJICHUE, KPUCTAIUIN3AIUs, KUTIEHUE, BIAXKHOCTh BO3/1yXa, OBBIIIICHUE JABJICHHS
rasa py €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXK/y IIapaMeTpaMy COCTOSHUS Ia3a B U30MPOLIECCaX, dJIEKTPU3ALINS
TEJI, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE [IBI)KEHHUE, HMCIOJIb3yd (U3MYECKHE BEIUYMHBI: KOOpJMHATA, MYTh, MNEpEMEIlCHUE,
CKOpOCTb, YCKOPEHHE, Macca TeJla, CUIIA, UMITYJIbC TeJla, KHHETUYECKAs! DHEPTUs, NOTCHIMAIbHAs YHEPIUA, MEXAHUYECKAs



paboTa, MexaHM4YEeCKasi MOILIHOCTb; IIPY ONKMCAHUU NTPABUIBHO TPAKTOBATh (PU3NUECKUI CMBICIT UCIIOJIb3YEMbIX BEIUUYHH, UX
0003Ha4YEeHNS U €AMHUILIBI, HAXOIUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUNUHY C JPYTUMH BEITUUMHAMU;

OIKCHIBaTh U3YUYEHHBIE TEIUIOBbIE CBOWCTBA TEJ U TEIUIOBBIEC SIBJICHUS, UCIIOIb3Ys (PU3UUECKUE BEIIUUUHBI: JaBJICHUE
rasa, TEMIIEpaTypa, CpeAHsAsl KUHETUUYECKasl SHEPrUsl XaOTUYECKOro JBM)KEHHUS MOJIEKYJI, CPEAHEKBAApaTUYHAS CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KO3QGUIUEHT MOJE3HOTO ACUCTBUS TEILIOBOTO
JBUTATENs; TPU ONKUCAHUU INPABUIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIOJB3YEMBIX BEIMYMH, UX O00O0O3HAUECHUS U
€IMHULIbI, HAXOIUTb (POPMYJIbI, CBA3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEIMUNHAM;

ONKCHIBATh H3YYECHHBIE 3JEKTPUUYECKUE CBOWCTBA BELIECTBA M AJIEKTPUUYECKUE SABJICHHS (IMPOLECCHI), HCIONb3YS
(u3nYecKrue BEIUYMHBL: BJIEKTPUUYECKUN 3apsll, JJIEKTPUUECKOE I0JIe, HANpPsHKEHHOCTh IMOJISA, MOTEHUHWal, pPa3HOCThb
NOTEHIMAJIOB; NIPU ONMUCAHUMU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCHOJB3YEMbIX BEJIUYUH, UX OOO3HAUYECHHS U
€IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMU;

aHaAJIM3UPOBATh (PUZNUECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIMIIBL: 3aKOH BCEMUPHOTO
tarotenus, |, |1 u |11 3akonb1 HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, TPUHIIMIT
CYNEpNO3ULMKA CHUJI, MPUHLMI PABHONPABUS WHEPIHUAIBHBIX CHCTEM OTCYETA, MOJEKYISPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHs BEILECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEJAHEM KUHETHMYECKOW HSHEPTMM TEIUIOBOIO JBMXKEHUS MOJIEKYJT C
abCOJIIOTHOM TeMIlepaTypoH, EePBhIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUs dJIEKTPUUYECKOTo 3apsiaa, 3akoH KyioHa,
IIPU ATOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BhIpAXKEHUE U YCIOBUS (TpaHUIlbl, 001acTH)
NPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLIMIIBI IEUCTBHUS MAalllMH, MPUOOPOB U TEXHHUUYECKUX YCTPOMCTB; paszjinyaTh YCJIOBHS UX
0€30I1acCHOT0 UCII0JIb30BAHUS B TOBCEAHEBHOM KU3HH;

BBITMOJHATh 3KCIEPUMEHTHI MO0 HMCCIEA0BAaHUI0 (PU3MUECKHUX SBJICHHM U MPOLIECCOB C HCIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUM, MpU 3TOM (POpMYyJIHpOBaTh MpoOJeMy/3aady U TUIIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO0 000PYy10BaHMUS, IPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJISTh MPSAMbIE M1 KOCBEHHbIE U3MEPEHUS (DU3UYECKUX BEJIIMYUH, MPU ITOM BBIOMPATH ONTUMAJIBHBIN CIIOCO0
U3MEPEHHUS U UCII0JIb30BaTh U3BECTHBIE METOBI OLIEHKH MTOTPELTHOCTEN N3MEPEHMIA;



WCCIICIOBATh 3aBHCHUMOCTH MEXAY (PU3NYECKUMHU BEIUYMHAMU C WCIOJB30BAaHHUEM MPSMBIX U3MEPEHUM, MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PHKCUPOBATH PE3yIbTATHl MOJTYUYSHHOW 3aBUCUMOCTH (DH3UYECKHUX BEJTMYMH B BHJIC TAOIUI] U
rpadrKoB, AeNaTh BBIBOBI IO Pe3yJbTaTaM HCCIEIOBAHNUS;

co0Jr01aTh MpaBuiia 6€30MacHOro Tpy/ia MPH MPOBEICHUH UCCIIEI0OBAaHUI B paMKaX Y4eOHOTO SKCIIEpUMEHTA, YI4EOHO-
WCCJICOBATEILCKOW W TPOCKTHOM JESITEIHHOCTH C HCIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M J1a0OPATOPHOTO
000pyT0BaHUS;

pemaTh pacy€THBIC 3a/1a4U C SIBHO 3aJaHHON (DU3UYECKOIN MOJIENbIO, UCTIONb3YA (PU3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3aJa4d BBIOMPATh (PU3MUYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI W (DOPMYIIHI,
HEOOXoMMMBIC I e€ pemeHus, MPOBOAUTh PACUEThl M OICHHUBATH PEATBHOCTH IMOIYYECHHOTO 3HAYCHHUS (PU3HUECKOU
BCITUIMHBL;

peraTh KaueCTBEHHbIC 3aJ[a4M: BBHICTPAMBATh JIOTUYECKU HEMPOTHBOPEUUBYIO IEMOYKY PACCYXKICHUN C OMOpOU Ha
U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

WCIIOJIB30BaTh MPU PEIICHWH YYEOHBIX 3a7ad COBPEMEHHBIC HWH(GOPMAIMOHHBIE TEXHOJIOTHH IS IIOWCKa,
CTPYKTYPUPOBAHUS, WHTEPIIPETAIIMN W TPEACTABJICHHUS YUCOHOW M HAYYHO-TIOMYJSIPHOW WH(OpMAIuu, TMOJTyYeHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOESKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKU, 00BSICHEHHUE MTPOIIECCOB
OKPY’KaIOIIeT0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCITOJI30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM XW3HHM A oOecrieueHus O€30MacHOCTH TPH
obOpamieHM ¢ TpuOOpaMM W TEXHUYECKHMMH YCTPOWCTBAMH, IS COXPAaHCHHsI 370POBbS M COONIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIEH Cpelie;

paboTaTh B TPYIIE C BBHITOJHCHHEM PA3IUYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATH Pa0dOTy TPYIIIHI, PAIMOHAIBHO
pacnpenenaTh 00S3aHHOCTH W TUTAHHPOBAThH JCATEIHLHOCTh B HECTAHJAAPTHBIX CHUTYyAIUSAX, aJICKBATHO OICHWBATH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB TPYIIHI B PEIICHHE pacCMaTPUBAEMOM TIPOOICMBI.
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53 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnorexka [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 3. JIEKTPOJANHAMHUKA
bu6mmorexa [IOK
A 1 1 1
3 DEKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM 31eKkTpUyecKuit ToK. Toku B bubnuoreka [IOK
3.2 12 1 1
pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22

Pazgen 4. MEXAHUKA
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bubmuorexa [JOK

41 Kunemaruka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
4.2 Aunamua ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
4.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 https://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoabubie IIpakruyeckue Aata
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoTshI usyyeHus
pecypcnl
®du3nka — HaykKa o IpUpoJie.
bubnuoreka [IOK
1 HayuHnble MeTOo1b1 TO3HAHUS 1 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponb 1 mecTo usuku B
5 (hopMUPOBaHUHM COBPEMEHHOM 1 bubnnorexa [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- BuG 110K
3 nonmoTexa
3 KMHETHYECKOM Teopuu. bpoyHoBCcKOe 1
T https://m.edsoo.ru/ffOc4dc2
neuwxenue. dupdysus
XapakTep ABUKECHUS U
4 B3aMOJICUCTBHUS YaCTHI] BEIICCTBA. 1
Mogenu cTpoeHus ra3os, XKUIAKOCTEN
U TBEPIBIX TEN
5 Macca monekyn. Konuuecto 1
BemiecTBa. [locrosHHas ABoraapo
TennoBoe paBHoBecue. Temneparypa
6 u e€ namepenue. lllkana remmneparyp 1
Henscus
7 Uneanpusriii raz 8 MKT. OcHoBHOE 1 but6mmoreka [IOK

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde
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AOcomoTHas TeMIieparypa Kak Mepa
cpeaHel KHHETUYECKON SHEPTUHU

bubnunorexa LIOK

8 JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona

9 3akon Jlanbrona. ['a30BbIe 3aKOHBI
JlaGopaTopHas paboTta

10 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rapaMeTpamu COCTOSIHUS
pa3peKEHHOT0 Tra3a»

1 W3omporieccsl B ueanbHOM raze u ux Bu6motreka [JOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
Bnyrtpenuss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

12 cnocoObl €€ n3meHnenus. KonnuecTBo bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
JHEPrUsl OJHOATOMHOTO UJEAIBHOTO
rasa

bu6nmorexa LIOK

13 Buet renonepenatii https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIUIOEMKOCTD BEILIECTBA.

14 KonunuecTBo TennoTsl npu bubmuoteka [IOK
Teruionepenade. AanadbaTHbIiA https://m.edsoo.ru/ff0c5c36
rpotecc

15 IIepBbIil 3aKOH TEPMOAMHAMUKH U €TI0 bu6muoreka [JOK
IIPUMEHEHHUE K U30IpolLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccos B

. bubnuotexa [JOK

16 npupojie. Bropoit 3axoH

TEPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230
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[Tpunun pevicreus u KII/ TenmoBoi

bubnunorexa LIOK

17
MAIIIHHBI https://m.edsoo.ru/ff0c600a

18 Hukn Kapno u ero KIT{

19 DKOJIOTHYECKHUE TIPOOIEMBI
TETUIOHEPTEeTUKH

20 O6o06matomuii ypok «MoekysipHas bubmmoreka [JOK
¢usnuka. OCHOBBI TEPMOIMTHAMUIKI https://m.edso00.ru/ff0c6938
KontponbHas paboTa mo teme

21 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LIOK

yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI»

99 [TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAS U OTHOCUTEIbHAS

23 BJIIQYXHOCTH BO3/1yXa. HacklmeHHbIi buGnuorexa [IOK

yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHEIe Teaa. AHH30TPOIIHS
24 CBOI?II)j)rB KPHUCTAJIOB )K;p KUe€ bubmorexa HOK
P F /A https://m.edso00.ru/ff0c65f0
Kkpuctaabsl. CoBpeMEHHbIE
MaTepuaibl
[InaBneHue n KpUCTATUIU3ALIMSL.
25 VY nenbHas TEma0Ta MIaBICHUS bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmmmartust
bubnunorexa LIOK
2
6 YpasHeHHe TeI0Boro bananca https://m.edsoo.ru/ff0c6820
DIIeKTpHU3aIs Tell. DIICKTPUICCKUH
PHsat P bubnuorexa [JOK
27 3apsn. /[Ba BUA SJCKTPHUSCKAX

3apsIoB

https://m.edsoo.ru/ffOc6bcc
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[IpoBOHUKHU, TUBTIEKTPUKHU U

28 MOJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS buGnuorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOcébcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiicTBue 3aps10B. 3aKOH
29 Kyiona. TodyeyHbIi 3IEKTPUUECKUIA Bubmorexa HOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB AIIEKTPUYECKOTO
30 noss. [IpuHIMn cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cwit ajeKkTpocTaTH4ecKoro
31 nond. [Torenuuan. Pasaocts Bubmiorexa OK
’ Hait. https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAJIOB
ITpOBOIHUKY U QUIIEKTPUKHU B
32 3J'IpeKT OCTATHYECKOM HOIJ)'IG bubnmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlpnexkTpudeckas MPOHUIIAEMOCTh
bubmmoteka IIOK
33 OnexkTpoéMKocTh. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
34 KOHIEHCATOpa. DHEPrUs 3apHKEHHOTO bubnmorexa [IOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
35 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIEHOTO
36 ammapara, CTpyWHOTO IPUHTEPA.

DNeKTpoCTaTUYECKas 3allHTa.
3azeMiIeHHE AIIEKTPONPUOOPOB



https://m.edsoo.ru/ff0c6bcc
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37

38

39

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma it
y4acTKa Ienu

[TocnenoBarenvHOE, MapaIebHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

40

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTtouHnka ToKa u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

41

DneKTpOHHAas IPOBOJIUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
teMieparypbl. CBEpXIPOBOJUMOCTh

42

43

44

DNeKTpUUECKUN TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B pacTBOpPax U
pacrmiaBax 3J€KTPOJIUTOB.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
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DNEKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

DNEeKTPpUYECKHU TOK B razax.
CamocTosiTenbHbIN 1

bub6nmmoreka [IOK

45 HECaMOCTOSTENbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue nprudopsl U

46 YCTPOMCTBA M X MPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

47 O6o06maromuit ypok bubnmnorexa [JOK
«INEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo teme

48 «Qnekrpocraruka. [locTosHHbIN bubmmoreka [JOK
JIEKTPUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IM4YHBIX Cpeaax»

Mexannyeckoe 1BUKEHUE.

49 OTHOCUTENBHOCTh MEXaHUYECKOTO bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

50 PaBHOMEpHOE IpsIMOJIMHEWHOE bu6muoreka [JOK
NIBYKEHHE https://m.edsoo.ru/ff0c3620

51 PaBHOyCKOpEHHOE IPSIMOIMHEITHOE bubmuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

59 CBobosiHOe najieHue. Y CKopeHue bu6muoreka [JOK

CBOOOIHOTO IMaJCHUSA

https://m.edsoo.ru/ff0c39cc
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KpuBosmHelHOE ABUXKEHUE.

bubnunorexa LIOK

53 BIDKEHHUE MaTEPUAILHON TOYKH I10
A P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Ipunuun otHocuTenbHOCTH ["anumest.
54 WnueprmanbHble CHCTEMEI OTCUETA buGnuorexa [IOK
pit N ' https://m.edsoo.ru/ff0c3be8
IlepBb1it 3ak0oH HbroToHA
Macca tena. Cuna. [Ipuniun
55 CYHEPHO3UINHU CUJI. BTOpoii 3aK0H bubnnorexa [JOK
yrep . ' p . https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanibHOM TOUKH
56 Tpernii 3akoH HproTOHa 1151 bubmmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoOro taroreHus. Cumna
57 TspKecTd. [lepBast kocMudeckast bubmorexa HIOK
- 1P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
58 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunuent tpenus.
59 Cuna czn OTI/IBJIeI({bI/Iq:I IpH BI/I)P;(CHI/II/I bubnuorexa [JOK
p P https://m.edsoo.ru/ffOc3f76
TeJa B )KUAKOCTH WJIH Ta3e
[TocTynarenbHOE U BpalaTesibHOE
60 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. but6mmoreka [IOK
MowmeHT cunbl. I1nedo cuisl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUsI TBEPIOTO Tela
NMnynbsc MmaTepralbHONM TOYKH,
61 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnuotexa [JOK

Nmnynbce cuitbl. 3aKOH COXpaHEHUs
HMITyJIbca. PeakTuBHOE BHKEHNE

https://m.edsoo.ru/ff0c43d6
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62

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MarepuaibHOi Touku. Teopema 00
W3MEHEHUU KUHETUYECKO SHEPTruu

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

63

[ToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yIpyro
ne(popMHUPOBaHHON NPYKUHBI.
[TorennuanbHast sHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

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

64

65

66

IloTeHumanbHble U HENOTEHIMAIbHBIE
cuiibl. CBsA3b paboTHI
HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUU

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHITHI C
M3MEHEHHEM MEXaHUYECKOH dHepTun
TeJa Ha IPUMEepe PaCTSKEHHS
PE3UHOBOTO KI'yTa

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4b74

67

68

Pesepnblii ypok. KonTponsHas

pabota no Teme "DIEKTPOAMHAMHKA

PesepBHbIit ypok. O600mIaromuii
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmacc: yue0. s o01eoopa3oBar. OpraHu3alnii: 6a30BbIN U
yrayout. ypoBuu / Mskumies I'.4., Byxosines b.b., Corckuit H.H. oz
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocsemenuey, 2019.

I'engenmnreiin JI. O. @u3uka. 10 knace. B 2 4. U.1. 3agauHuk s

00111€00pa30BaTeNIbHBIX YUpekAeHUM (0a30BbIi ypoBeHb) - M. MHeMo31Ha,

2009.

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
Vuebnuk. I'.5. Mskumes, b.b. byxosies, H.H. Corckuit , ®uszuka-10, M:

[Ipocsemenue, 2020r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nmoreka [IOK
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