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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢usuke 06a30BOrO YpOBHS Ha YPOBHE CpEIHEr0 OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXEHUW U TpeOOBaHHM K pe3ylnbTaTam
OCBOEHHUsI OCHOBHOW 00pa3zoBaTenbHO# mporpammel, npeacrasieHHbix B ®I'OC COO, a
Takke c y4y€ToMm denepaibHOl paboyeil mporpaMMmbl BOCIUTAHUA W KOHUENIUU
npenojgaBanus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTEIbHBIX OpraHU3ALUIX
Poccuiickoit @enepannn, peanu3yronx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

CopepxaHue mporpaMMbl 10  (U3MKE HaAmpaBieHO Ha  (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydvaromuxcs 10xmaccoB mpu oOy4eHHHM HX
¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESITEIbHOCTHOTO MOJIX0/a.
[Iporpamma mno ¢usuke coorBeTcTBYeT TpeboBanusiMm OGI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM M METalpeIMETHbIM pe3yibTaTaM OOyYeHHs, a TaKkKe
YUUTHIBAET HEOOXOAUMOCTh peali3alliil MEXIPEIMETHbIX CBA3ed (U3UKH ¢
€CTECTBEHHO-HAYYHBIMH Y4YE€OHBIMH TpenMeTamMu. B Hell omnpenenstorcs OCHOBHBIE
eau Mu3ydeHus: (PU3UKA Ha ypOBHE CpeaHero oOIiero oopa3oBaHusl, IMJIAHUPYEMBIC
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METAIIPEAMETHBIE, TPEAMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE pe3yJIbTaThl OCBOCHHUA Kypca (HU3MKU Ha 6a30BOM ypOBHE, B TOM

qclie IPeAMETHBIE PE3YNbTATHI MO roAaM 00yUeHNUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay» mo rojgam 00y4eHusl.

®du3rka Kak Hayka o0 HauOosiee OOLIMX 3aKOHAX MPHUPObI, BHICTyIAasi B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHMU 00
okpyxkatorieM wmupe. IIkonpHBIM Kypc (QuU3MKH — cHCTEMOOOpa3ywoIun s
€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TMpOIECCOB M SBJICHUH, U3y4YaeMbIX XUMHUEH, Ouojoruen, (HuU3NUIEecKout
reorpagueit u actpoHomuei. Mcnonab3oBaHWEe U aKTUBHOE NMPUMEHEHHE (PU3MUYECKHX
3HAHMM ONpeiessseT XapakTep W pa3BUTUE pPA3HOOOPa3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IIOJYYEHHUS HOBBIX MAaTEPHUANOB C
3aJlaHHBIMU CBOMCTBaMU M Apyrux. M3ydenue (u3uku BHOCUT OCHOBHOM BKIJIAJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydaroumxcs, B popMupoBaHue
YMEHUN NPUMEHSATh HAy4YHBI METOJ MO3HAHWS NpPHU BBINOJHEHHMH HMH Y4eOHBIX
HCCIIEIOBAHUM.

B ocHoBy Kypca (usuku ais ypoBHSA cpeqHero ooiiero oOopa3oBaHHs MOJIOXKEH
PSI UIeH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIHUIIBI €70 TOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH Kypc SIBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuan U3 BCeX pa3lenoB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKHU.



Hoes cenepanuszayuu. B cOOTBETCTBUU C HEW MaTepualn Kypca QU3MKU 00beTUHEH
BOKpYr ¢u3nueckux teopuil. Benymmm B Kypce sBisercs (popMmMupoBaHHe
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusaiusi TmpejamnoyiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMada (PU3NYECKON HAYKH, OCMBICIEHUE CBSI3U Pa3BUTUSA (HU3UKU
C pa3BUTHEM OOIIECTBAa, a TaKke C MHUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kype pusuku mpeamnosiaraet 3HaKOMCTBO €
HIUPOKUM KPYTrOM TEXHMUYECKHX M TEXHOJOTHYECKUX MPHUIIOKEHUH M3yYeHHBIX TEOpUi
Y 3aKOHOB.

Hoes sxonocuzayuu peannszyercs MocpeCcTBOM BBEICHUS 3JIEMEHTOB COJEpKaHUs,
MOCBSIUIEHHBIX JKOJIOTMUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYXJEeHUS IpoOJieM paluOHAIbHOIO
MPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON O€30aCHOCTH.

CrepXKHEBBIMM 3JIEMEHTaMU Kypca (QU3UKM Ha YpPOBHE CpPEIHEro OOIero
oOpa3zoBaHus SBIAIOTCS (usmyeckue Tteopu (HopMHpPOBAHUE MPEACTABICHUN O
CTPYKType NOCTPOEHUS (PU3NYECKOM TeOopHuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSIX O MPUPOJIEe, TPAHULAX MPUMEHUMOCTHU
TEOPUM, JUIsl ONMCAHUS €CTECTBEHHO-HAYUYHbIX SIBJICHUHN U MPOLECCOB).

CucTeMHO-AeSTENbHOCTHBIN MOJX0I B Kypce (PU3MKH peanmu3yeTcsl MpexJie BCEero
3a CU€T OpraHu3alK HKCIIEPUMEHTAIBHON AesTeIbHOCTH o0yyatomuxcs. g 6a30Boro
YpOBHS  Kypca (QU3MKM — OTO  HUCIOJIb30BaHUE  CHUCTEMBl  (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JaOOPaTOPHBIX padboOT, KOTOPhIE B MPOTpaMMe IO
¢bu3nKe 00BbeAMHEHBI B OOIINNA CIUCOK YYEHUUECKUX MPAKTUYECKUX paboT. Brinenenue
B YKa3aHHOM MepeyHe J1abopaTopHbIX padOT, MPOBOAUMBIX JJIsi KOHTPOJIS U OLIEHKH,
OCYUIECTBIISIETCS YYaCTHUKAMU 00pa30BaTEIbHOIO MPOLECca UCXO0d U3 OCOOEHHOCTEN
TUTAaHUPOBAHUS U OCHaleHus: kabuHeta ¢usuku. [Ipu sTomM obecrnieunBaeTcs oBiaeHNUE
OOy4YalOIMMHCS YMEHHMSIMU TPOBOAMTh KOCBEHHBIE HW3MEPEHHUsI, HCCIEAOBAHMS
3aBUCUMOCTEM  (PU3MYECKUX BEJIMYMH M IOCTAHOBKY ONBITOB MO IPOBEPKE
MPEIJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIENsA€TCs PELICHUIO PACUETHBIX M KaUeCTBEHHBIX 3aaa4. [1pu
TOM JUIsl PAacu€THBIX 3aJad NPUOPUTETOM SBISAIOTCS 3aJaud C SBHO 3aJaHHOMU
¢u3nueckol  MOJENbl0, MO3BOJSIONIME  MPUMEHSATh  HU3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIr0 pasjielsia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. [l KauecTBEHHBIX 3a/ay MPUOPUTETOM SIBIISIOTCS 3a/aHMsl HAa OOBICHEHHE
npoTeKaHusl (GU3NYECKUX SBJICHUHA W MPOLECCOB B OKPYXKAIOIIEH XKU3HU, TpeOyrolue
BbIOOpa (PM3HUECKONW MOJEIH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpedboBanusimu @I'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHuto y4yeOHOro mpouecca 0a30BbIi ypoBeHb Kypca (U3MKM Ha YPOBHE
cpenHero oO1ero o0pa3zoBaHusl T0JKEH U3ydaThCsl B YCIOBUSAX MPEAMETHOrO KabuHeTa
GU3UKM WM B YCIOBUSAX HWHTETPUPOBAHHOIO KaOWMHETa NPEIMETOB €CTECTBEHHO-



Hay4yHOro Imukia. B kaOuHere (Qu3MKU OMKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
o0opy/noBaHUE ISl BBHIMOJTHEHHUS YKa3aHHBIX B IporpamMme Mo (hU3WKe YYSHUIECKUX
MPAaKTHYECKUX pabOT U AEMOHCTPAIIMOHHOE 000pYyIOBaHUE.

JleMoHcTpanmoHHoe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIBHON JIOCTAaTOYHOCTH M OOECTEeUMBAaET TOCTAHOBKY IEPEYHUCICHHBIX B
nporpamMme 1Mo (DHU3WKE KITIOYEBBIX JIEMOHCTpAIMA MAJisi HCCICIOBAHUS H3Y4aeMbIX
SBIICHUI U TPOIIECCOB, SMIMUPUYECKUX M (DYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHYECKHUX
IIPUMEHEHUM.

JlabopatopHoe  o0OpyJoBaHHME JUISI  YYCHHYECKUX  MPAKTHUYECKUX  pabdoT
dbopMupyeTcs B BUJE TEMaTHIECKUX KOMIUIEKTOB U 00ECIIEUMBACTCSl B pacdére OJHOTO
KOMIUIEKTa Ha JABYX oOOydaromuxcs. Temarndeckne KOMIUIEKTHI JIaDOpaTOPHOTO
0o0Opy/nOBaHUSl JOJDKHBI OBITh TIOCTPOEHBI Ha KOMIUIEKCHOM  HCIIOJIb30BaHUU
aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAaKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BUJIe LU(DPOBBIX JabOpaTOpuil.

OCHOBHBIMHM LIEJIAMH U3y4€HUs] PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HHTEpECA M CTPEMJICHHS O0yUYaIOUINXCSA K HAYyYHOMY M3YYCHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEIOBATETLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3ysbTaTa W3YYCHHUS OCHOB
CTPOCHHUSI MaTepHH U (PYHIAMEHTATBHBIX 3aKOHOB (DH3HKHU;

e (dopMupoBaHHE YMEHHI OOBICHATH SIBICHUS C HCIIOJIBb30BaHHWEM (DH3MUECKHUX
3HAaHWW W HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TIPEACTaBICHUH O ponu GU3NKA AT Pa3BUTUS  IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHH.

JlocTkeHrne STuUX Iienell obOecreynBaeTcsl pelIeHHEeM CIEAYIIUX 3a7ad B

mpoiiecce n3yueHus Kypca (GU3MKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

e TmpuoOpeTeHue CcHUCTeMbl 3HaHUU 00 OOmMX (U3HMUECKHMX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsIX, BKJIIOYAas  MEXaHHWKY, MOJEKYIApHYI0  (H3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPO(PHU3UKY;

e (opMupoBaHHE YMEHUN MPUMEHITh TEOPETUYECKUE 3HAHMS AN OOBSICHEHUS
busznyecKkux SBICHUIN B MPHUPOJAE M JUIsl MPUHATHA MPAKTHUECKUX PEIICHUNA B
MMOBCEIHEBHOM JKU3HHU;

e OCBOEHHE CTIOCOOOB peIICHHs Pa3IMYHBIX 337a4 C SBHO 33/JaHHON (pu3HUecKoit
MOJIETIbIO, 3a7a4, TIOPa3yMEBAIOIINX CAMOCTOATEIbHOE COo3Aanne (pu3mueckoi
MOJIETIH, aJIeKBaTHOU YCIIOBUSM 3a/1a4H;

e TOHMMaHHWE (UBNYECKUX OCHOB ¥ TPUHIIUINOB JEHCTBUS TEXHHUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, MX BIHMSHHUS Ha OKPY>KAIOIIYIO

cpenay,



e OBJIAJICHUE METOJAMHU CaMOCTOSITEIILHOTO IUIAHUPOBAHHUS W  TPOBEICHUS
¢u3nYecKuX OKCIEPUMEHTOB, aHalW3a W HWHTEpIpeTanuu WHGOpMAaIUH,
OTIpeIeTICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIOBHH [JIsl Pa3BUTHS YMEHUW MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOM J1€ATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpPEAHEro OOIIEro
oOpazoBanus orBoautcs 136 yvacos: B 10 kimacce — 68 vacoB (2 yaca B Heneno), B 11
KJ1acce — 68 JacoB (2 yaca B HEACIO).

[Ipennaraembrii B mporpamMme TmoO (U3HKE TEpeYeHb JIA0OPaTOPHBIX W
OPaKTHUYECKUX paboT sABIAETCS PEKOMEHJOBAaHHBIM, Y4YUTENb JelaeT BbIOOD
OpoBeJeHUS JabopaTOpHBIX pabOT ¥ OMBITOB C YYETOM HWHAMBHAYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.

COIEPKAHUE OBYUEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®dusuka — Hayka o npupone. HayyHble METOABI IO3HAHUS OKPYKAIOUIEr0 MUpA.
Ponb 3kcriepuMeHTa v TEOpUH B IPOLIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (U3MUYECKUX sBIEHUH U TpoueccoB. HayuHble TUMOTE3BI.
®duznyeckre 3aKOHbI M TEOpUHU. ['paHULBI TPUMEHUMOCTH (U3HUECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u Mecto pu3uku B GpopMUPOBAaHUU COBPEMEHHOIN Hay4YHON KapTHHBI MHUpPA, B
IIPAKTUYECKON IESATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBblie U HUPPOBbIE U3MEPUTETBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKU.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBWKEHHE. (OTHOCUTENBHOCTh MEXAaHUYECKOTO  JIBHXKCHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CcKOpocTh (CpelHsisi CKOpOCTb, MTIHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTepUallbHOW TOYKM, HMX NPOECKIMH HAa OCH CHCTEMBI KOOpAHUHAT.
CroxeHue nepeMeleHuil U CI10KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TpsIMOJIMHEHHOE JABWXKeHue. ['paduxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IyTH U MEPEMEIIECHUS MATEPUAIBHON
TOYKH OT BPEMEHH.

CBoOoaHOe nazieHue. Y CKopeHre CBOOOTHOTO MaeHUs.

KpuBosmHeitHoe nBuxkeHue. [[BHKeHHE MaTEpUaIbHONM TOUYKH IO OKPYKHOCTH C
MOCTOSIHHOM T10 MOJAYJIKO CKOPOCTBIO. YTJOBAasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. [lepuon
1 yactoTta oOpauieHus. LleHTpocTpeMuTenbHOe yCKOpPEHHE.



TexHu4yeckne yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIUIAOMETP, JBUKECHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopens CcuUCTEMBI OTCUYETA, WIUIIOCTPALMS KHHEMAaTHYECKHX XapaKTEPUCTHUK
JBUKEHHS.

[IpeoOpa3zoBaHue IBUKEHUHN € UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnrogenne paBwkeHUs Tena, OpOIIEHHOrO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUsI.

HamnpaBiienne CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopnsie pabonvl

N3yueHne HEPABHOMEPHOTO JBHKEHHS C LEJIbI0 ONPEACICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLIEHMS MEXKIAYy NYTSIMH, MPONUIAEHHBIMUA TEJIOM 3a
MIOCJIEI0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS IIapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBUxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuaiun otHocurensHOCTH ['anmuies. Ilepsbii 3akoH HeroTona. MHepuuanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoil 3akoH HeroToHa s
MaTepUANbHOW TOYKH. Tperuit 3akoH HeroTOHA 111 MaTepraabHbIX TOUECK.

3akoH BceMUpPHOTO TAroteHus. Cuna Tsokectu. [lepBas kocMHu4YecKas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoibkeHus, kadeHus). Cuna Tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIBKEHHUs U cuiia TpeHus nokos. Koadgguuuent tpenus. Cuna
CONPOTHBIICHUS NIPU JBUKEHHUU TEJIA B )KUIKOCTH WJIHU Tase.

[TocTynarensHoe U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCU BpauieHus. [lmeuo cuiibl. YCnoBusi paBHOBECHS
TBEPAOTO Tea.

TexHuyecknue yCTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: IMOAIIMIIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBneHne nHepUUU.

CpaBHEHME MacC B3aUMOJICHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTHU OT JiepopmManuu.



HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

YcioBus paBHOBECHS TBEPAOTO TeNa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue aBumxeHus: Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CWJI YIPYIOCTH, BO3HUKAIOWIMX B IIPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue yciioBur paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynbc MaTepuaibHOM TOYKHM (Tesa), CUCTEMbl MaTepHalIbHBIX ToUYeK. MMITynbe
CWIbl M HW3MEHEHHE HMIIyJbCa TeJla. 3aKOH COXpPaHEHWs HMIlyJibca. PeakTuBHOE
JBUKEHHUE.

PaGota cusibl. MOUTHOCTD CHJIBI.

Kunernueckass »sHeprusi MarepuanbHOW TOUKU. Teopema 00 H3MEHEHUU
KUHETUYECKON DHEPTUM.

[lotenumanbuas sHeprus. [loTeHuumanbHas sHeprus ynpyro naedopMHUpPOBaHHON
npyxuHbl. [loTeHunanbHas sHeprus Tenaa BOJIU3U MOBEPXHOCTH 3EMIIU.

[ToTeHmanbHble W HENMOTEHUHMANIbHbIE CUIbl. CBsI3b paOOThl HEMOTEHIUATBHBIX
CUI C W3MEHEHUEM MEXAHUYECKOW DHHEPIMM CHCTEMBI TeEJ. 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPIUH.

YIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: BOIOMET, KOIEp,
MIPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTuBHOE NBUKEHUE.

[lepexon NOTEeHUHATLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenue aOCONIOTHO HEYNPYroro yaapa C TOMOIIBIO JABYX OJUHAKOBBIX
HUTSHBIX MAasITHUKOB.

HccnenoBanue cBA3U pabOTHI CUIIbI C U3MEHEHHEM MEXaHMYECKOW HHEpruu Tema
Ha [IpUMeEpe PaCTSHKEHUS] PE3UHOBOIO JKI'YTa.

Paznen 3. Monekyasipuast Gu3nKa 1 TEePMOIAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM W HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep ABUKEHUS U
B3aUMOJCHCTBUS YaCTHULl BellecTBa. Moaenu CTpoeHus ra3oB, KUIKOCTEH U TBEPABIX
Te1 U OOBSICHEHUE CBOMCTB BEIllECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pa3mepsl
monekyn. KonnuectBo Bemectsa. [loctosanas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkama temneparyp
Lenbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISPHO-KHHETUYECKON
TEOPUU UACANBHOIO ra3za. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeHe KUHETUYECKOn
DHEPIUM TEIUIOBOrO NBWXKEHUA yactul rasa. lllkama temneparyp KenbBuna. ['a3oBeie
3aKkOHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akon J[lanbrona. M3omponeccsl B
UjieaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe nmpencrapieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnbITHI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOEHUE BemiecTBa, ¢hoTorpaduu MOJIEKYI
OpPraHUYECKUX COECIUHEHUM.

OnpiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita llTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOIECUCTBUS.

Mogens, HIUTIOCTpUPYIOIIas NPUPOAY AABIEHUS ra3a Ha CTEHKH COCY/Ja.

OneITel, WUIIOCTPUPYIOIIUE  YPAaBHEHUE  COCTOSIHUS ~ HJEAIBHOIO  Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenue Macchbl BO3yXa B KIIaCCHOM KOMHATe€ Ha OCHOBE U3MEpPEHUN 00bEMa
KOMHATBI, JaBJICHHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXKIY MTapaMETPaMH COCTOSHUS Pa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckass cucremMa. BHYTpeHHsE DJHeprus TEPMOAMHAMUYECKON
cUCTEMBI U cnocoObl €€ u3MeHeHus. KonuuecTBo TemnoTsl u pabota. BHyTpeHHss
DHEPIusl OJHOATOMHOI'O MIEaJbHOIO raza. Buasl Tersonepenadn: TEIIONPOBOJAHOCTD,
KOHBEKIIMS, U3IyUYCHHE. Y AebHas TEIUIOEMKOCTh BelecTBa. KoinuecTBo TEMIOTH NpH
Temionepeaaye.

[lonstue 006 amuabatHom mpouecce. IlepBbli  3aKOH  TEPMOJMHAMUKH.
[IpumeHnenue mnepBOoro 3akoHa TEPMOJMHAMUKM K u3ompoueccam. ['paduueckas
MHTEpIpeTanns padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatuMocTh Mpo1eccoB B MPUPOJIE.

TernoBeie MamuHbl. [IpUHIUIBI qelcTBUS TEIUIOBBIX MaliuH. [IpeoOpazoBanust
PHEPruM B TEIJIOBBIX MamuHax. Kodap¢uuueHT mnoyie3HOoro MAecTBUS TEIIOBOU
MamuHbl. [ukn KapHo u ero xo3g¢uUMEHT MOJE3HOro AeHCTBUA. DKOJIOTHYECKUE
pOo0IEMBbI TEIIIOIHEPTETUKU.

TexHu4yeckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: JBUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOW XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



W3meHeHne BHYTpEHHEHW >HEPruu Tejna MpU COBEPUICHUH PabOThl: BbUIET MPOOKHU
n3 OyTBHUIKK MOJ JEUCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue 3(dupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUIEOAEMOHCTpALs).

W3meHeHnne BHYTpEeHHEN dHEPIuM (TEMIIepaTyphl) Tea Ipy Terionepeaaye.

OneIT M0 aAnabaTHOMY PACIIMPEHUIO BO3IyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENIs BHYTPEHHErO CrOpaHHs, pPEaKTHUBHOTO
JBUTATEIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaeabHOU TENI0EMKOCTH.

Tema 3. Acpecammuvie cocmosanun éewjecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHueHcarusi. McnmapeHue u kuneHwe. AOCOMIOTHas U
OTHOCUTENbHAs BIAXHOCTb BO3AyXa. Haceblmenusli mnap. VYjaenbHas TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucramnmueckue u amopdHbie Teina. AHHU30TPONUS CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBiaenue wu
KpUCTajuIM3anus. ¥ aenbHas Temiora miasieHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OajaHca.

TexHuueckre ycCTpoHCTBAa M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJOTHH TMOJIYYEHHS! COBPEMEHHBIX MAaTEpHUaNIOB, B TOM
Yuclie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Ha6nronenue HarpeBanus U MIaBJIeHUsI KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne OTHOCUTENbHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. DinekrpoauHamMuka

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tell. DIEKTpUUECKUW 3apsia. J[Ba BHA AIEKTPUYECKUX 3apsSI0B.
[IpoBOAHWKH, AUDIEKTPUKH U MOIYNPOBOJHUKH. 3aKOH COXPAHEHUs JJIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToyeyHbBI 3IEKTPUYECKHI 3aps.
Onekrpuueckoe  mone.  Hanpsok€HHOCTh — anekTpudeckoro  noisid.  IIpuHuun
CYyHEPHO3ULAN JIEKTPUUECKUX TTOJIeH. JINHUU HANIPSKEHHOCTH JIEKTPUUECKOTO TOJIS.

PabGora cun anektpocratudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIUAOB.

[IpoBOIHUKM M JUAJIEKTPUKU B DIIEKTPOCTATHUECKOM moje. Jluanexrpuueckas
MPOHULIAEMOCTb.



OnekTpoéMkocTb. KonaeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATOpA.

TexHuueckue YCTpPOWCTBA M NIPAKTUYECKOE IPUMEHEHHE:  DIIEKTPOCKOIL,
AIEKTPOMETP,  DJEKTpOCTaTHuYecKas  3aluTa,  3a3€MJICHHE  DJIEKTPOIpPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN aIapar, CTpyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHIUII IEUCTBUS IIEKTPOMETPA.

B3anmonelicTBrue Ha3JIEKTPU30BaHHBIX TE.

DIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuyecKas 3amuTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIaJAM IUIACTHH,
PACCTOSHUS MEXIAY HUMU U JUAIEKTPUUECKON POHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAHMS 3JEKTPUUECKOr0 TOKa. McTouHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsbxenne. 3akoH OMa 17151 y4acTKa LETH.

DIEKTPUYECKOE  CONPOTUBICHHE.  YIEIbHOE  CONPOTUBIEHHUE  BEIECTBA.
ITocnenoBaTenbHOE, TapaIENbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora  snekrpuueckoro  Toka.  3akoH  Jlxoyns—Jlenma.  MouHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYIAsA CHJIA U BHYTPEHHEE CONPOTUBICHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM) AeKkTpuueckoit 1enu. KopoTkoe 3ambIkaHue.

DNEeKTpOHHAs MPOBOAUMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTUBIIEHHUS
METAIJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U IPUMECHAS] MPOBOJIUMOCTD MOJTYTPOBOIHHUKOB.
CaoiicTBa p—n-niepexoza. [lonynpoBogHUKOBEIE TPUOOPHI.

ONeKTpu4ecKnd  TOK B pacTBOpax M paciulaBax  JJIEKTPOJIUTOB.
DNEKTpOIUTUYECKas: QUCCOLUALNS. DIEKTPOIIH3.

DneKkTpuuecKknid TOK B razax. CaMOCTOSITENBHBIM U HECAMOCTOSITENBHBIN pa3ps.
Monnus. 11na3ma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UICTOYHUKU TOKa, 3JEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIIbHbIE
npuOOpbl, TEPMOMETP  CONPOTHUBJICHUS, BAKYYMHBIH JHOJ, TEPMHUCTOPHl U
(boTOpE3UCTOPHI, MOJIYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu



N3mepeHne cuiibl TOKa M HaNPSIKEHUS.

3aBUCUMOCTh  CONPOTUBIICHUS IWIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAH TIOTIEPEYHOT0 CEUEHUs U MaTepuaa.

CMmeliaHHOe COeIMHEHNUE MTPOBOJHUKOB.

[Ipsmoe  u3MepeHHe  AIEKTPOJBWXKYyIIeH  cuibl. KopoTkoe  3aMbIkaHue
raJIbBAaHUYECKOTO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBICHHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIUMOCTE AJEKTPOIUTOB.

HckpoBoii pasps U IPOBOAUMOCTD BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yyenuueckuii sxcnepumenm, nabopamopnsle pabonul

N3yyeHnue cMemaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3IEKTPOJABMKYIIEH CHUIIbI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

HaOmronenue aiexrposusa.

MexknpeaMeTHbie CBA3H

N3yuyenue kypca ¢pusuku 6a30Boro yposHs B 10 kinacce ocyliecTBIisieTcs ¢ y4EToM
coJiep KaTesIbHbIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvlie nowsimusi, CBSI3AHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHbIN (DAKT, TMNOTE3a, PU3NYECKasl BEIUUYMHA, 3aKOH, TEOpHs,
Ha0JII0IeHNE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl ypaBHEHMH, JMHeWHas QyHKius, napabona,
runepOosia, X rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPbl M HX
MPOEKIIMU Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanuyeckoe IBM)XEHUE B JKUBOM mpupone, auddysus, ocmoc,
TEIJIO00OMEH JKUBBIX OpPraHU3MOB (BUABI TEIUIONEPEIayu, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOUW IPUPOJIE.

Xumus: ACKPETHOE CTPOEHUE BEIECTBAa, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb
BEIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEU U Tra3oB,
AIEKTPUYECKHE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLMALIMS, TaJbBaHUKA.

T'eoepaghus: BnaxKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeodOpa3zoBaHUE IBUKEHUN C HCIONB30BAHUEM MEXAHHU3MOB, YUET
TPEHUs] B TEXHUKE, MOJIIMIHUKU, KCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMITyJbCa B
TEeXHUKE (pakera, BOJOMET W JpYrue), JABUTaTelb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHHUK, KOHAUIMOHEpP, TEXHOJOTUHU  TOIYYEHUs
COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HAHOMATEpUajoB, M HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3allluTa, 3a3€MIICHHE JIIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHArpeBaTelIbHbIE NPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MNPUOOPHI,
raJibBaHUKa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mpeamera «®Pus3mkay Ha YPOBHE CPEAHETO OOIIETO
oOpazoBaHus (0a30BBIM YpPOBEHb) JOJDKHO OOECHEYUTh JOCTIKEHHE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpenmera «DU3UKA» TOJKHBI
OoTpakaTb  T'OTOBHOCTh W  CIIOCOOHOCTh  OOYYalOLIUMXCSl ~ PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTALNM, MMO3UTUBHBIX BHYTPEHHUX yOeKICHUH, COOTBETCTBYIOLINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTro 0OIIEeCTBA, paCIIMPEHUE KU3ZHEHHOTO OIbITa
W OmbITa JEATEIBbHOCTA B IIPOLIECCE pEalr3aluyd OCHOBHBIX  HaIPABICHUU
BOCIIUTATEIIbHOM JIEATEIILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa’KaaHCKOro BOCIMTAHUA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULMU OO0YyYarolmerocss Kak akTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOLIECTBA;

MIPUHATHE TPaaULIMOHHBIX 0011eYeI0BEYECKUX T'YMaHUCTUYECKUX u
JEMOKPAaTHYECKUX LEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO JE€ATEJIBHOCTh B HMHTEPECAX TPa)XAaHCKOTrO
oOlL1ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJECHCTBOBATh C COLUUAIBHBIMM MHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMAMY ¥ HA3HAYECHHUEM;

TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKJaHCKON UACHTUYHOCTH, TaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JTOCTHKEHUSIM
pOCCHMCKUX YUYEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh  OIIEHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIE pelIeHUS,
OPHUEHTHUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
NEATEIIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs 3CTETHUKY HAy4YHOIO TBOPYECTBA,
npucyuero pu3n4eckoil Hayke;

5) TpyaA0BOT0 BOCIIMTAHMS :



MHTEPEC K pa3nyHbIM cepam mpodeccHOHaTbHON NeSITeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UMKON M TEXHUKOM, yMEHHE COBEpILATh OCO3HAHHBIN BHIOOp Oymymieit
npodeccun u peaan3oBbIBaTh COOCTBEHHbBIE KU3HEHHbIE IJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(GU3HUKY HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, OCO3HAHHE  IJIO0AIBHOIO
XapaKkTepa dKOJOTUYECKUX POoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JEHUCTBUM B OKPYKAIOIIEHW Cpelle Ha OCHOBE
3HAHMS 1leJIeld YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHUe OMbITa JAESITENIbHOCTH 3KOJOTMYECKOW HANpaBIEHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HAHME LEHHOCTH HAay4YHOM N1€ATEebHOCTH, TOTOBHOCTh B MPOLIECCE M3YyUEHUS
GU3UKKM  OCYHIECTBISTh  MNPOEKTHYIO W HUCCIENOBATEIbCKYI0  J€ATEIbHOCTb
WHJVMBHUAYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBEpPCAJIbHBIE YUeOHbIe AeiicTBHUSA
ba3oBble 1oruyeckue AeMcTBUA:
CaMOCTOSITENTFHO (OPMYITUPOBATH U AKTYaTH3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;
ONpEeNeNsATh IIeNM JCeSATeNbHOCTH, 3a/aBaTh MapaMeTpbl W KPUTEpUU UX
TOCTHKCHHUSI;
BBISIBJISITH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHsI B pacCMaTpUBAEMbIX (U3MUYECKUX
SBIICHUSX;
pa3pabaTeiBaTh IUTAH pEMICHUS NpPoOIeMBbl C YYE€TOM aHajdn3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepHUaIbHBIX PECypCOB;
BHOCHTHh KOPPEKTHUBBI B JESITEIHHOCTH, OLIEHUBATH COOTBETCTBHE pPE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TOCTIEACTBUN ACSITEIbHOCTH;
KOOPAMHHUPOBATh U BBIMOJHATH PadOTy B YCIOBHUSX PEallbHOTO, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBYS;
pa3BUBaTh KPEATHBHOE MBIIIJICHHUE NP PEIICHUH KU3HEHHBIX TIPOOIIEM.
Bba3oBble uccienoBareabcKue 1eiCTBUS:
BJIaJIeTh HAy4YHOH TEPMHHOJIOTHEH, KIIOUEBHIMU TMOHATHAMH ¥ METOJaMHU
(bu3NYecKol HayKH;
BJIa/ICTh HaBBHIKAMU YYE€OHO-HCCIEIOBATENIbCKOW U TMPOEKTHON JesTeNTbHOCTH B
0o0nacTH (QU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHMCKY



METOJIOB peleHuss 3aJad (U3UYECKOTO COACpPKAHUS, MNPUMEHEHUIO pa3InYHBIX
METO/I0B IMO3HAHMS;

BJIAJE€Th BUAAMHU JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HaHUS, €ro
UHTEpIpEeTaly, TPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3UYHBIX YUCOHBIX CHUTYaIUAX,
B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (HU3UKU;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIC CBSI3U U aKTyaIN3UpPOBATh 3a/1ady, BBIIBUTATh
TUNoTe3y €€ pelleHrs, HaXOAUTh apTyMEHTHI JJI 10Ka3aTeNbCTBA CBOUX YTBEPKICHUH,
3aaBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATHh MOJYYECHHbIE B XOJE PELIEHUs 3aJaud pe3yibTaThl, KPUTUUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTh M  (OpMyIupoBaTh COOCTBEHHbIE 3aJauyl B  00pa3oBaTEIbHOU
AESTebHOCTH, B TOM YHCIIE TIPU U3YYCHUH (DU3HKU;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh NEPeHOCUTh 3HaHUs 10 (U3MKE B  MPAKTHYECKYI0  0OJacTh
KU3ZHEEATEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXOBI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 331a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU TNOJy4YeHHs] HHPOpMauuu (DUIUYECKOTO COJEpPKAHUS U3
HMCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOATENBHO OCYUIECTBISATh IMOHUCK, aHaIM3,
CHUCTEMAaTH3allMI0 W WHTEPIpeTalnnio HWHOOpPMAUK pA3IWYHBIX BHIOB U (popm
MIpe/ICTaBIICHNUS;

OLICHMBATh JOCTOBEPHOCTh HH(POPMALINU;

UCTIONb30BaTh CPeACTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX H OpPTaHM3AalMOHHBIX 3a1ad C
cobmoeHueM TpeOOBaHUN  JPrOHOMHUKH, TEXHUKH  O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M ATHUYECKUX HOPM, HOPM HUH(OPMAIMOHHON
0e30I1aCHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOTO COJEpKaHHUs B paziIMyHbIX (opmaTax ¢ y4ETOM
Ha3HaueHus HMHPOPMALMM M ILEJNEBOW ayJuTOpUHU, BBHIOUpPAs ONTUMAJIbHYIO (GopMy
MPEICTABIICHUS U BU3yaJIU3al1u.

KoMMyHnKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE eliCTBUS:
OCYIIECTBIIATH OOIICHNE Ha YPOKaxX (PU3UKH M BO BHE-YPOUHOU JEATEIbHOCTH;
pacmo3HaBaTh MPEANOCHIIKM KOHPIUKTHBIX CUTYallui U CMATYATh KOH(JIUKTHI;
pa3BEPHYTO H JIOTMYHO U3Jarath CBOIO TOYKY 3pEHHUS C HCIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB;
NOHMMAaTh ¥ WCIOJNIb30BaTh MPEUMYIIECTBA KOMAaHAHONH W WHANBUAYaIbHON
paboThI;



BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOLIuX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YICHA KOJIJIEKTUBA;

IIPUHUMATh LIEJIA COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
NEUCTBUA N0 €€ NOCTW)KEHUIO: COCTABJIATH IUIAH ACHUCTBUM, PACIPENENSTh POJIU C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYK/1aTh PE3yabTaTbl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa M KaXXIOr0 yYaCTHHKA KOMaHJbl B OOIIMIA
pe3yNbTatT Mo pazpadboTaHHBIM KPUTEPUSIM;

[peajaratb HOBBIE IIPOCKTBI, OLIEHMBATh MUIAEU C IIO3ULUUH HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATH IIO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMUHBIX CUTyalUsIX,
MPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIC YHUBepCaJbHbIC YUeOHbBIC 1eiiCTBHUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIISITh TO3HABATEIbHYIO JACSATENBHOCTh B 00JacTH
(GU3UKY U aCTPOHOMMH, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJATH IUIAH PELIEHUS PACYETHBIX M KAYECTBEHHBIX 3a]ad,
IJIaH BBIMOJHEHUS TPAKTUYECKOM paboThl € Yy4€TOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacMpATh paMKH Y4EOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTUpoOBaTh e€ro, OpaTh Ha ceOsd
OTBETCTBEHHOCTb 3a PEILECHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO J3PYAUIMU B 00JacTH (DU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIMOHAJIbHBIH HHTEJJIEKT:

JaBaTb OLEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTHBBI B JIESITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIBTATOB LEISAM;

BJIAJ€Th HAaBbIKAMU IMO3HABATENBbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JENUCTBHUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MNPUEMBI pedIeKCUU Il OLEHKH CHUTyallud, BBIOOpa BEPHOTO
peneHns;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS IO UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M ApPryMEHThl JAPYIMX IIpU AaHAJINW3E Ppe3yJIbTATOB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M ApPryMEHThl JAPYIMX IIPpU AHAIW3E PE3yJIbTATOB
NEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKH.



B mporiecce HOCTMKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI IO
¢u3uke IS ypOBHS  CcpelHero oOmiero  oOpasoBaHMsS Yy 0Oydarouiuxcs
COBEPIIICHCTBYETCS AMOILIMOHATIEHBIN WUHTEIUICKT, MpemoararoIni
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAONIETO CIMOCOOHOCTh TOHUMAaTh CBOE 3MOIMOHAIBLHOE
COCTOSIHH€, BHJIETh HAMIPABICHUS Pa3BUTHUSI COOCTBEHHOI IMOIIMOHATBHON CEphl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJHPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEACHHE, CITIOCOOHOCTH aJanTUPOBATHCA K IMOIMOHATLHBIM
M3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKCHHIO LEIH U
yCrexy, ONTUMH3M, WHHUIMATUBHOCTh, yMEHHE JCHCTBOBATh HCXOAS W3 CBOUX
BO3MO>XHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TMOHUMATh AMOIMOHAIBLHOE COCTOSHUE
APYTUX, YIUTHIBATh €TO MPH OCYIIECTBICHUN OOLICHUS, CIOCOOHOCTh K COYYBCTBHIO H
COTIEePEKUBAHMUIO;

COLIMATbHBIX HABHIKOB, BKIIOUAIONIUX CIMOCOOHOCTh BBICTPAMBATH OTHOIICHUS C
APYTUMU JTIOABMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U pa3periaTs KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kiaacce mpeaMeTHble pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTpUPOBAaTh HAa MpPUMEPAX poiab U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOI'UH, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH;

VUYUTBIBATh  TPAHUIBl MNPUMEHEHUS  W3YUYCHHBIX  (PUBHUECKUX  MOJICIICH:
MaTepualibHas TOYKA, WHEpIHUalbHas CUCTEMa OTcuéra, aOCOJIOTHO TBEPAOE TEIO,
WJIea’bHbIM a3, MOJEIW CTPOEHHUS Ta30B, JKUIAKOCTEW M TBEPABIX TeEJ, TOYECUYHBIN
AIEKTPUUECKUH 3aps]] NpU pelieHnH PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (TPOILEeCChl) U OOBSACHITH WX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
JJIEKTPOJAVHAMUKUA: PABHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE IBUKECHUE,
CBOOOJIHOE MaJeHUE TeJl, ABM)KCHHE MO0 OKPY>KHOCTH, MHEPLMS, B3aUMOJCHCTBUE TeT,
muddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHHE JKUJIKOCTEN U TBEPIBIX TEJ, U3MEHEHHUE
o0ObéMa Ten NpH HArpeBaHUM (OXJIAXKIEHUU), TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAlUA, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIEHHWE, BIAXHOCTb  BO34yXa,
IIOBBILICHUE JAaBJICHMS Ia3a IPU €r0 HAarpeBaHUU B 3aKPBITOM COCYIE, CBI3b MEXAY
[apamMeTpaMH COCTOSIHUS ra3a B M3OIPOLIECCaX, DJIEKTPU3ALMs TeEJ, B3aUMOACHCTBUE
3apsa0B;



OMHUCHIBATh MEXaHUYECKOE [IBIXKCHHE, UCIONb3ysd (U3UUYECKUE BEIUYUHBI:
KOOpJMHATA, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUiia, UMITYJIbC
Tena, KUHETHUYECKas »JHEprusi, IOTEHIMAJIbHAs »JHEpPrusi, MeXaHuueckas pabora,
MEXaHU4YeCKasi MOIIHOCTh; MPU ONMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUM CMBICT
UCIIOIb3YEMbIX BEIWYWH, WX OOO3HAYeHUS] W EJUHUIIBI, HaXOIUTh (OPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIUYMHAMU;

ONUCHIBaTh U3YUYEHHbIC TETUIOBBIE CBOMCTBA TEJ W TEIJIOBBIC SIBICHHMS, UCTIOIb3YS
(u3myecKkre BEIUYUHBI: JaBICHUE ra3a, TEMIIepaTypa, CPeAHssT KUHETUYECKasi IHEPTUsl
XA0TUYECKOTO JIBMKCHUS MOJIEKYJ, CpEIHEKBaJpaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsSSI 3HEprusi, padbora rasza, K03(PQUIIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JIBUTATENS; MPU ONMHUCAHUU TMPABHIHHO TPAKTOBATh (DU3UUYECKUI
CMBICJI HCTIOJB3YEMBIX BEIWYMH, UX O0O3HAUCHUS] W €IUHHUIIBI, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIUUUHAM;

ONUCHIBAaTh M3YUYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEHIECTBA M JJIEKTPUUYECKHUE
ABJCHUST (TIPOILIECCHI), HUCIONB3Ysd (PU3MUECKUE BEIUYUHBI: JJICKTPUUYECKUN 3aps,
AIEKTPUYECKOE MOJIE, HANPSXKEHHOCTD MMOJIs, MOTEHIINAJ, Pa3HOCTh MOTEHIMAIOB; MPU
OMHUCAaHWUU MPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOIb3YEMbIX BEJIMYMH, HX
0003Ha4YeHUsI ¥ €IUHUIIBI; YKAa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIUE JNAHHYIO (PU3HUUYECKYIO
BEJIMYMHY C JPYTUMU BEIUYUHAMMU;

aHAJTU3UPOBATh (HU3UUYECKHE TIPOLIECChl M SIBJICHUS, MCHOJb3ys (HU3UUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, II u Il 3akonsl HeroTOHA, 3aK0H
COXPAHEHUSI MEXAaHUYECKON DJHEPruM, 3aKOH COXPAHEHUS UMILYJIbCa, MPUHIIUI
CyNEpIO3UIUA CUJ, NPUHLUMI PABHONPABUS HWHEPUHAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMSI BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeHEH KHHETHMUYECKONW DSHEPruu TEIJIOBOTO JABMIXKEHUS MOJIEKYJl C aOCONIOTHOM
TeMIIEpaTypoi, MEpPBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHECHUS SIIECKTPUUECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pasinyaTh CIOBECHYI0 (OpPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTH4YECKOEe BHIPAXKEHUE U YCIIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIIMIIBI JCHCTBUS MAaIIWH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iauvaTh YCJIOBUS HX O€30MACHOrO HCIOJIb30BaHHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHATh AKCIIEPUMEHTHI 10 UCCIETOBAHUIO (PM3UYECKUX SIBICHUM U MPOIIECCOB
C WCIOJIb30BAaHUEM TMIPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpPU ITOM (POPMYIUPOBATH
npoOsieMy/3aauyy M THUIOTE3y Y4eOHOro SKCIEpPUMEHTa, CcOOUpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYILECTBIISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUYECKUX BEIUUYUH, MPU ITOM
BBHIOMpaTh ONTUMAaJbHBI CHOCO0 M3MEpPEHUs] U UCIOIb30BaTh W3BECTHBIC METOIBI
OLICHKH ITOTPELIHOCTEN U3MEPEHU;

HCCIIeIOBATh 3aBUCUMOCTH MEXIYy (GU3NYECKUMHU BETUYMHAMU C UCIIOJIh30BaHUEM
MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThI



MOJIYYEHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJE TAOJUIl U rpaduKOB, AeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOmogaTh mpaBuwia O€30MacHOr0 TpyJa MpU NPOBEAECHUU HCCIEIOBAHUN B
paMKax ydyeOHOro HSKCIEpUMEHTa, Y4YeOHO-UCCIEeNOBATENbCKOM W IPOEKTHOU
JESATENbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U JaOOPaTOPHOTO
000py10BaHUS;

pemarh pacy€THbIE 3a/1auyu C SIBHO 3aJaHHOW (pU3MUYECKONW MOJEINbI0, MCIOIb3Ys
¢u3nyueckre 3aKOHbl M TNPUHLMIBI, Ha OCHOBE aHalu3a YCIOBHUS 3aJadyd BBIOUpATh
(GU3UYECKYI0 MOJElb, BbIACIATHh (HU3MUYECKUE BEIUYUHBI U (HOPMYJbI, HEOOXOIUMBIE
ISl €€ peleHus, MPOBOIUTh PACYEThl U OLIEHUBATh PEATIBHOCTD MOTYYEHHOTO 3HAUEHUS
(bu3nYecKor BEIMUUHBI;

pemarb KayeCTBEHHBbIE 3aJauyM: BBICTPAUBATH JIOTMUYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpol Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nuecKue SBIEHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUM [IJIl TIOMCKA, CTPYKTYPUPOBAaHUS, HMHTEPHPETALMU U TPEJICTABICHUS
y4eOHOH U Hay4yHO-TIONYyJApHOH UWHGOpMALMK, TMOJNYYEHHOM M3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJy4yaeMyl0 HHPOpMaLHUIO;

INPUBOJMUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIMIETO MUpPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KHU3HHU JIA
oOecrieyeHusi 0O€30MACHOCTH MpU OOpallleHuH C [OpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, JUIsl COXPAHEHHUS 3J0pPOBbS M COOJIIOJICHHS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B IPyMIE C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBATh
paboTy TIpynmbl, paNUOHAIBHO pacHpelnessiTh OO0s3aHHOCTH W IUIAaHUPOBATH
JEeSTENbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJl€KBATHO OLEHUBATH BKJAJ KaXXIOro U3
YYaCTHUKOB T'PYNIIbI B pEIEHUE pacCMaTpUBAEMON MPOOIEMBI.
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®usuka — Hayka o npupoae. Hayunsie MeTos!
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Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTD bubmuoreka [JOK
MEXaHUYECKOTro IBMkeHus. [lepemenienue, 1 05.09 https://m.edsoo.ru/ff0c350
CKOPOCTh, YCKOPEHHE 8
bubmuorexa [JOK
PaBHOMEpHOE NPSIMOJIMHENHOE JBUKEHUE 1 08.09 https://m.edsoo.ru/ff0c362
0
bubmuoreka [JOK
PaBHOyCKOpEHHOE NPAMOIMHENHOE ABUKECHHE 1 09.09 https://m.edsoo.ru/ff0c372
e
bubmuoreka [JOK
CBo0O .Y 001HOTO
BODOAHOC MALCHAE. ¥ CKOPEHHIE CBODOAHOT 1 12.09 https://m.edsoo.rw/ff0c39c
najieHus
c
KpuBonuneiitHoe nBuxenue. /[puxenne bubmmorexa [IOK
P A ) 1 15.09 https://m.edsoo.rw/ff0c3ad

MaTepUaIbHON TOYKHU 10 OKPYKHOCTH

a



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

Hunamuxa (7 1)

[Ipunuun oTHOCUTENBbHOCTH ["anumest. bubmuoreka [JOK
8 NuepuunaneHble cuctemsl oTcyera. [lepBbiil 3aK0H 19.09 https://m.edsoo.ru/ff0c3be
Herotona 8
Macca tena. Cuna. [IpuHIIUIT Cyneprio3 i Cril. bubmmoreka [JOK
9 Bropoii 3akon HeroroHa 1151 MaTepranbHON 22.09 https://m.edsoo.ru/ff0c3be
TOYKHU 8
Tperuii 3akoH HproTOHA JUIs MaTeprabHbIX bubmorexa HOK
10 P P 26.09 https://m. edsoo.ru/ffc3be
TOYEK
8
Tperuii 3akoH HproTOHA JUIs MaTepraibHbIX bubmorexa HOK
11 P P 29.09 https://m. edsoo.ru/ff0c3d0
TOYEK
0
bubmuoreka [JOK
12 Cuna ynpyroctu. 3akoH 'yka. Bec tena 03.10 https://m.edsoo.ru/ff0c3el
8
Cuna tpenus. Koadpdunuent tpenns. Cuna bubmmoreka [JOK
13 COIIPOTUBIICHHUS IIPU JABYIKEHUH TeJa B KUIKOCTU 06.10 https://m.edsoo.ru/ff0c3{7
WJIK ra3e 6
[loctynaTtenbHoe U BpalllaTENbHOE JBUKEHNE bubmmoreka [JOK
14 abcoroTHO TBEPAOTO Tena. MomeHT cwitbl. [lmeuo 10.10 https://m.edsoo.ru/ff0c41a
CUJIbl. YCIIOBUSI paBHOBECHS TBEPAOI O TeJla 6
3akonsl coxpanenus é mexanuke (6 u)
Nmiynbc MaTepuaabHOM TOUKH, CUCTEMBI bu6mmoreka [IOK
15 MaTepUaJIbHBIX TOYEK. IMIynbC cuiibl. 3aKOH 13.10 https://m.edsoo.ru/ff0c43d
COXPaHEHHUs UMITyJIbca. PeakTUBHOE BUKEHUE 6
16 PaboTa u MomrHOCTh criibl. Kunetndeckas 17.10 bubmmoreka [JOK



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

SHEPrus MaTepuasibHOI ToukH. Teopema 00
M3MCHCHNH KHMHETHUY eCKOM OHEpPrun

https://m.edsoo.ru/ff0c450
2

[ToreHumanphas 3ueprud. [lorennnanbHas
SHEPrust YIpyro 1eGopMUPOBAHHON TPYIKUHBI.

bubmunoreka [JOK

17 20.10 https://m.edsoo.ru/ff0c461
[ToTeHnmanpHas 3HEPTHS TeNa BOIM3U
a
MIOBEPXHOCTU 3eMJIU
[loTeHuanpHpIC U HEMTOTEHIMAJIbHBIE CUJTIBI.
bubmuorexa [JOK
CBs13b pabOTHI HETTOTCHITUAILHBIX CHII C
18 . 24.10 https://m.edsoo.ru/ff0c478
W3MEHEHUEM MEX aHUYECKOW IHEPTUH CUCTEMBI
c
TeJ. 3aKOH COXPaHEHUS MEXaHH4eCKOW dHEPTun
JladopaTopnas padora «/ccienoBanue cBsi3u
19 paboThI CHITBI C ©3MEHEHHEM MEXaHHYECKON 1 2710
SHEPTUH TeJla Ha IPUMEPE PACTIKEHUS ’
PE3UHOBOTO KI'yTa»
bubmuoreka [JOK
KounrtpoJabnas padora no reme «Kunemaruka.
20 07,11 https://m.edsoo.ru/ff0c4b7

I_II/IHaMI/IKa. 3aKkoHbI COXpaHCHUS B MCXAHUKE»

4

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMUKA. Ocrogs

I MOIEKYIAPHO-KUHemuueckoil meopuu (9 u)

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

bubmuoreka [JOK

21 KMHETHUYECKON TEOpUU. BpOyHOBCKOE ABUKEHHE. 10,11 https://m.edsoo.ru/ff0c4dc
Hubdysus 2
Xapakrep JBUKECHHS U B3aUMOICHCTBUS YaCTHULL
22 BelecTsa. MoJeln CTpOeHUs Ta30B, )KUIKOCTEH U 11,11
TBEPJBIX TEI
” Macca monekyn. KonuuecTBo BelecTsa. 1411
[TocTostHHAs ABOTaaPO ’
24 Tennosoe paBHOBecue. Temmeparypa u e€ 17,11



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

n3mepenue. [llkana remneparyp Llenscus

Wneansusiii raz B MKT. OcHoBHOE ypaBHEHHE

bubmuoreka [JOK

25 21,11 https://m.edsoo.ru/ff0c4fd
MKT b
e
AOcomoTHas TeMIiepaTypa Kak Mepa cpeIHei bubmmoreka [JOK
26 KMHETUYECKON SHEPIUU ABUKEHUSA MOJIEKYJL. 24,11 https://m.edsoo.ru/ff0c511
VYpaBuenue MenaeneeBa-Knanelipona e
27 3akoH JlanpToHa. ["a30BbIC 3aKOHBI 28,11
JlabopaTopuas padora «/ccrnenoBanue
28 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSHUSA 01,12
pa3peKEHHOT0 raza»
N3onponeccel B MACaIbHOM raze U ux bubmorexa HOK
29 P 05,12 https:/m.edsoo.rw/ff0e570
rpadudecKoe mpeacTaBIeHIe .
Ochoevt mepmoounamuxu (10 u)
BryTpenHss 3HEprus TepMOIMHAMUY €CKON
cnc};ZpMm " CHOC(I))6I)I e E?;MGHGHI/I?[ KommgectBo bubmorexa [IOK
30 ' 08,11 https://m.edsoo.ruw/ff0c595
TEIUIOTHI U paboTa. BHyTpeHH:s sHEprius )
OJIHOATOMHOTO UACAIIBHOIO ra3a a
bubmuorexa [JOK
31 Buns! Tennonepenaun 12,12 https://m.edsoo.ru/ff0c5c3
6
VY nenpHas TemnoéMKocTh BelecTBa. Konnuectso bu6mmoreka [JOK
32 TETUTIOTHI MPH TeTuIonepeaayue. AauadbaTHbIHI 15,12 https://m.edsoo.ru/ff0c5¢c3
poIece 6
1 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 19.12 bubmmoreka [IOK

IMPUMCHCHUC K U30IIponecccamMm

https://m.edsoo.ru/ff0c5ef



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

C

HeoOGpatumocTs nporeccoB B mpupojae. Bropoii

bubmuorexa [JOK

34 1 22,12 https://m.edsoo.ru/ff0c623
3aKOH TEPMOJHMHAMUKHI 0
bubmuoreka [JOK
35 [Ipunnun aeiictusa u KIIL TemioBoi MamuHel 1 26,12 https://m.edsoo.ru/ff0c600
a
36 Huxn Kapuo u ero KITJI 1 09,01
37 DKOJIOTUYECKHE TIPOOIEMBI TEIUIOOHEPTEeTHKH 1 12,01
bubmuoreka [JOK
Oo6o6maromuii ypok «MoJekymsipHas (pu3nka.
38 waiomiii ypox «Moureicynspiast ¢ 1 16,01 https://m_eds0o.r/f0c693
OCHOBBI TEPMOAMHAMUKI g
KonTpouabnas padora no reme bu6mmorexa [JOK
39 «Moaexyasipas puznka. OcHOBBI 1 19,01 https://m.edsoo.ru/ff0c6as
TepMOANHAMUKID) 0
Azpezammubie cocmoanusn eeuecmea. Daszoevie nepexoowt (5 u)
[TapooOpazoBanue u koHaeHcanus. Vicnapenue u bubmorexa [IOK
40 Pooop A T p 1 23,01 https://m.edsoo.ru/ff0c63b
KUTICHHE
6
AOGCOIOTHAS U OTHOCHTENBbHAS BIAKHOCTD bubmmorexa [IOK
41 N 1 26,01 https://m.edsoo.ru/ff0c64d
BO3ayxa. HacelmeHHsbIi nap 2
TeEpnoe teno. Kpucrammmaeckue u amopdHbie bubmuoreka [JOK
42 Tena. AHU3OTPOIUS CBOMCTB KPUCTAJUIOB. 1 30,01 https://m.edsoo.ru/ff0c65f
XKunkue kpucraiuisl. CoBpeMeHHbIE MaTepUabl 0
13 [InaBnenue u Kkpucramum3anus. Y geibHast 1 02,02 bubmmoreka [JOK

teruioTa tiasienus. Cyonmumanus

https://m.edsoo.ru/ff0c670



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

8

bubmuorexa [JOK

44 VYpaBHeHHE TEIUIOBOTrO OanaHca 1 06,02 https://m.edsoo.ru/ff0c682
0
Paznen 4. DQJIEKTPOAUHAMMUKA Inekmpocmamuka (10 u)
DneKkTpu3anuys Teja. DIeKTpUIecKui 3apsas. [[Ba bubmorexa [IOK
45 P ' P A 1 09,02 https://m.edsoo.ru/ff0c6be
BUJIA DJICKTPHY ECKUX 3apsIOB .
[TpoBOIHWKH, TUAIEKTPUKH U TIOTYIIPOBOTHUKH bubmorexa HOK
46 poBoa > A p yip ' 1 13,02 https://m.edsoo.ru/ff0c6bc
3aK0H COXpaHCHHMS ICKTPUIECKOTO 3apsiia .
BzaummoneiictBue 3apsaoB. 3akon Kymona bubmmorexa [IOK
47 HU P N ¥ ) 1 16,02 https://m.edsoo.ru/ff0c6ece
ToveuHbIA SJIEKTPUY €CKUH 3apsi]T 4
Hanpsox€anocts aekTpuyeckoro noss. [Ipuniun bubmmoreka [JOK
48 CYNEPIO3 UL UK 3JIEKTPUYECKUX noJiel. JInHum 1 20,02 https://m.edsoo.ru/ff0c6df
HATPSHKEHHOCTH 2
PaboTa cuit 3IeKTpOCTaTHYECKOTO OIS bubmorexa HOK
49 P ' 1 27,02 https://m.edso0.rw/ff0c6f0
[Toreniman. Pa3HOCTh MOTEHIIMATIOB 0
[IpoBOAHMKYN U AUDIIEKTPUKH B bubmunoreka [JOK
50 3NEKTPOCTATHYECKOM IoJie. JIudieKkTpuyeckas 1 01,03 https://m.edsoo.ru/ff0c701
MPOHUIIAEMOCTh 8
bubmuoreka [JOK
51 Onexrpoémkocts. Konaencatop 1 05,03 https://m.edsoo.ru/ff0c712
6
bub OK
52 DIEKTPOEMKOCTH TUIOCKOT O KOHIEHCATOPA. 1 12,03 nomorexa I

https://m.edsoo.ru/ff0c72¢



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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OHeprus 3apsyKeHHOT 0 KOHJIEHCaTopa

53

JlaGopaTopHas padora "M3mepenue
ANIEKTPOEMKOCTH KOHIeHcaTopa"

15,03

54

[TpuHIMIT AEHCTBUS U IPUMEHEHHE
KOHJEHCATOPOB, KOMMMUPOBAJIIBHOIO amnapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPOTIPHOOPOB

26,03

Ilocmosannvwiii 3J1e1<mpullecmu? mok. Toku 6 PA3/IHYHbIX

cpeoax (12 u)

55

DNEeKTPUYECKUI TOK, YCIOBUS €T0
cymectBoBanus. [locTostHabINi TOK. CHila TOKa.
Hanpsoxkenue. Conpotusiienue. 3akoH Oma Juist
ydJacTKa Ienu

29,03

56

[TocnenoBaTenbHOE, MapaIeNbHOE, CMEIIaHHOE
COeIIMHEHUE MPOBOAHUKOB. JlabopaTopHas pabora
«M3yyeHne CMEIIaHHOTO COCANHCHHUS
PE3UCTOPOBY

02,04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f
0

57

PaboTa 1 MOUTHOCTB AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

05,04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3axoH OMa 115 [TOJIHOH (3aMKHYTO)
neKTpudeckon nenu. Koporkoe 3aMbIkaHue.
Jlaboparopras padota «M3mepenue D/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS)

09,04

bubmunoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DNeKTpOoHHA sl NPOBOJUMOCTD TBEP/IBIX METAJUIOB.
3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT
TemnepaTypbl. CBEpXIPOBOJUMOCTD

12,04



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

DJexkTpudecKkuil ToK B Bakyyme. CBoiiCTBa

60 16,04
AJIEKTPOHHBIX ITyYKOB
[onynpoBOTHUKH, HX COOCTBEHHAS U IPUMECHAS bu6mmoreka [IOK
61 poBoIUMOCTh. CBOMCTBAa p—n-Iepexo/ia. 19,04 https://m.edsoo.ru/ff0c84a
[TosryrpoBOAHUKOBBIE TIPUOOPEI e
DJEKTPUYECKUN TOK B paCTBOPAX U pacruiaBax bubmmoreka [JOK
62 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS 23,04 https://m.edsoo.ru/ff0c82b
Jrccoluanus. JIEeKTPOIIN3 a
. . bubmmoreka [JOK
DnekTpudeckuid ToK B razax. CaMoOCTOSITENbHbIH
63 . 26,04 https://m.edsoo.ru/ff0c84a
Y HECAMOCTOSITENIbHBIN pa3pan. Moisnus. [1nazma .
DneKTpudecKrue NpUOOPHI H yCTPOMCTBA U UX bubmmoreka [JOK
64 IIpaKTHYECKOe ITpuMeHeHue. [IpaBuina TeXHuKu 30,04 https://m.edsoo.ru/ff0c86f
0€301acCHOCTH c
bubmuoreka [JOK
65 Oo6o06maromuit ypok «IEKTPOANHAMHUKA 07,05 https://m.edsoo.ru/ff0c88b
e
KounTtpoJsbHas padora no reme
«uexrTpocraTuka. [locTrosiHHBIN bubmorexa HOK
66 . 14,05 https://m.edsoo.ru/ff0c8a8
djeKTpuYeckuii Tok. Toku B pa3jimyHbIX .
cpexax» a
PesepBHblil ypok. KonTposabHasi pa6oTa no reme bubmorexa HOK
67 P YPOK. P P 17,05 https://m.edsoo.ru/ff0c8c5
"JnekTpoanHaMuka' 6
PesepBHeIit ypok. O600MaroNmii ypok Mo TeMam bubmorexa [IOK
68 PBHBIH yPOte 24,05 https://m.edsoo.r/fOC8f6

10 xmmacca

C



https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




PesepBHbIil ypok. MarautHoe noie.

66 1 17,05
DneKTpOMarHuTHas UHAYKLIHS
67 PesepBHblil ypok. Ontuka. OCHOBBI CIELIMATIBHOM | 23.05
TEOPUU OTHOCUTEIIBHOCTH
68 Pesepusiit ypok. KBantoBast ¢pusuka. DneMeHTHI | 24.05 bubmmorexa [IOK
aCTPOHOMHH U aCTPOPHU3IUKU ’ https://m.edsoo.ru/ff0d 1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. BuneoonsITel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas komnekuus nudpoBbIX 00pa30BaTeIbHBIX PECypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

3. UaTepecHble MaTepuaibl K ypokaM (PU3HKH TI0 TeMaM; TeCTHI 110 TeMaM;
HarJIIHbIe TOcoOus K ypokam. — Pexum gocryna: http://class-fizika.narod.ru

4. [ludpoBsie oOpa3oBaTeIbHbIE pecypchl. — Pexum noctyna:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 ¢usuke. — Pexxum noctyna: http://www.fizika.ru
6./luctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CeteBoe oOpa3zoBaTeabHOE cooliecTBo. http://www.openclass.ru/node/109715
7. Enunas xoyutekius nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP HHHOPMAIITMOHHO-00Pa30BaTEIBFHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs16ps» Marepuainsl o pusuke. http://archive.1september.ru/fiz
11. Auumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. Kusas puzuka: odyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/



