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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usmuke ©6a30BOr0 YpOBHS Ha YpOBHE CpPETHET0o OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUM K pe3ylbTaTamM
OCBOCHHMsI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B GI'OC
COQO, a Takxke c¢ yuéroM enepaibHOM pabodeil mporpaMMbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTNo/iaBanmsl yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIMINX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha GOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4varoniuxcst 10-11 kiaccoB npu oOydeHuu
X Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOTO IMOAXO/A.
[Iporpamma no ¢usuxe coorBeTcTByeT TpedboBanusamM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM OO0y4YeHHs, a TaKxKe
YUYUTHIBAET HEOOXOJUMOCTh peaU3alliid MEXIPEAMETHBIX CBA3ed (Qu3uku c
€CTECTBEHHO-HAYYHBIMH YUYCOHBIMH TIPEIMETaMH. B Hel onpeesnssroTcss OCHOBHBIC
e u3ydeHus (U3UKU Ha YPOBHE CPEHEro oOIIero o0pa3oBaHusl, INIAHUPYEMBbIC
pe3yibTaThl OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIC, METalpeIMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o (pu3uke BKIIIOYALT:

e TUIAHMPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3mky Ha 6a30BOM ypOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI IO T0J1aM O0YUYEHUS;

e cojepkaHue yueOHoro npeameta « Pusukay 1mo rojgaM o0yueHusl.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAxX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHHUM 00 oKpyskaroriemM Mupe. IIIKompHbIN Kypc QUMK — CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUECOHBIX MPEIMETOB, MTOCKOIBKY (PU3UUECKHE 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbuzmyeckoit reorpaduet u actpoHomuen. Vcmosb3oBaHME W aKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHUM  OMNpEAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe IHEPTeTUKU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJTYYCHHUS HOBBIX MaTEPHAJIOB C 3aJIaHHBIMH CBOWCTBaMH M Jpyrux. M3ydeHue
(U3UKH BHOCUT OCHOBHOM BKJIa/1 B ((OPMHUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydvaromuxcs, B (GOpMHUpPOBaAaHUE yMEHUW NPUMEHATh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YU€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca ¢pu3uku 1151 ypOBHS CpETHET0 00IIETo 00pa30BaHus MOJI0KEH
P Ui, KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 TOCTPOCHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBIIETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX paslenioB (U3MKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIIECTBE U
T0JIE.

Hoes eymanumapusayuu. EE€ peanuzanus mpeamnosiaraeT HCIOJb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaomnoii nanpasnennocmu. Kypc Gu3HNKu npeanosaracT 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMYECKUX MPUIOKEHUN U3YUEHHBIX
TEOPHUN U 3aKOHOB.

Hoes osxonocusayuu peamusyeTcss MOCPEACTBOM BBEJCHHUS 3JIEMEHTOB
COJIEp)KaHMsl, TIOCBAIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKM HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus SBISIOTCS (usudeckue teopun (hopMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX TPEICTABICHUSIX O PUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (U3MKH pealn3yercs Ipexie
BCEro 3a CYET OpPraHM3alMM 3KCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYarolUXCH.
J1y1st 6a30BOr0 ypOBHS Kypca (GU3HKH — 3TO UCIIOJIH30BAHNE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPATOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke 0ObEIMHEHBI B OOIIMI CIMHUCOK YUYEHUYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKa3aHHOM MepedyHe JaOopaTOpHBIX pPadOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTesIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHWPOBaHUSI W OCHaIIeHUs kKaOuHera (usuku. Ilpu
TOM OOecrneuynBaeTcsl OBJIAJeHUE OOYy4YaloIUMHCS YMEHUSIMH MPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIEOBAaHUSl 3aBUCHUMOCTEH (M3MUYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonpnioe BHUMaHUE yIEISETCS PELICHUIO PACUETHBIX U KAUECTBEHHBIX 33/1a4.
IIpu 3TOM 17151 pacUY€THBIX 3a7a4 IIPUOPUTETOM SIBJISAIOTCA 3a1a4U C SIBHO 33JaHHOU
bu3nueckol MOJEeNbl0, TMO3BOJSIONIME MPUMEHATh W3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasaena Kypca, TaKk W HUHTErpUpys 3HAHUSA M3
pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHHs Ha



OOBSICHEHHE TPOTEKaHUsl (U3NYECKUX SIBICHUN MU TPOLECCOB B OKpY KAroIIen
XKU3HU, TpeOyiomre BbIOOpa (U3MUYECKON MOAENTH JUIsl CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto yueOHoro mporecca 0a3oBbl ypOBeHb Kypca (UM3UKH HA YPOBHE
cpenHero oomiero oOpa3oBaHUs JOJDKEH M3Y4yaThCsl B YCIOBHUSIX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IMKJIa. B kaOuHeTe QU3UKU JOKHO OBITh HEOOXOAUMOE
JabopaTopHoe OOOpyJIOBaHUE ISl BBIMOJHEHHUS YKAa3aHHBIX B MpPOrpaMme IO
bu3HMKe yUSeHUYECKHUX MTPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHcTpalluoHHOE 00opy/I0oBaHue (opMUpPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMme 1o (U3MKE KITIOYEBBIX JEMOHCTpALUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUH.

JlabopatopHoe 00OpyIOBaHHE [JiI YYEHUYECKUX MPAKTHUYECKUX padoT
dbopMupyercss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsi. TeMaTHYeCKue KOMILIEKTHI
7a00paTOpHOTO OO0OPYIOBAHUS JOKHBI OBITH TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LIETAMH U3YUYEHUST HUBUKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanue wHHTEpeca W CTpeMJIeHUS OOyYaloUUMXCsl K HAYYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yUCHHsI OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUN O ponu (PU3UKK AN Pa3BUTHUS APYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTkeHne 3THX Lenei 00ecrednBaeTCsl pelieHueM CIeIyIoMMX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha YpPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

e MpUOOpETEHNE CUCTEMbI 3HAHUN 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKJIKOYAs MEXaHUKY, MOJEKYJISIPHYIO (PU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPOPU3HKHY;



e (opmupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
OoOBbsICHeHHUS (PU3NYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUs pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOM
busznyeckol MoJeNblo, 3a7ad, MO0JPa3yMEBAIONIMX CaMOCTOSITEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalN3a W HMHTEpIpeTanud uHbOopMaIu,
OTIpEAENIECHNS IOCTOBEPHOCTH MOTYyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIOBUH IJI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIIEI0BATENbCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro

oOpazoBaHus 0TBOAUTCA 68 yacoB (Mo 2 yaca B HEJEIIO).

[Ipepyaraempiii B mporpaMMme Mo (U3HKE IMEpeuYeHb Ja0OpaTOPHBIX U
MPAKTUIECKUX pabOT SABISICTCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpoBeNCHUsST J1a0OpPaTOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHAYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COAEPKAHUE OBYYEHMUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI' O IO3HAHUS

@dusnka — Hayka o mpupone. HaydHble MeTOAbI NO3HAHHS OKPYIKAIOIIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUU B IPOLIECCE MMO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (u3nUeCKUX SIBICHUM U mpoueccoB. HayuHble rumoressl.
dusnyeckre 3aKOHbI U TEOpPUH. ['paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMAI COOTBETCTBUA.

Pons m Mecro ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U 1LUQPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHue. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBH/KCHHSL.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsIsi CKOPOCTh, MITHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTE€pUAIbHOW TOYKHM, UX MPOEKUMHM Ha OCH CUCTEMBI KOOPAMUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJMHEHHOe nBmwkKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS, IyTH H M[EpPEMENICHUS
MaTepUAIbHOW TOYKHA OT BPEMEHH.

CBobOosHOE nmajfieHue. Y CKOpeHue CBOOOHOTO MaICHHUS.

Kpusonuneininoe npmxenue. J[BuxeHrne MaTepruaaibHONM TOYKH 110 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUMHENHAsT CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHHE: CIUAOMETP,
JBH>KCHUE CHAPSAOB, UEITHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTePUCTUK
JIBU>KCHUSI.

[IpeoOpa3oBaHue ABMKEHUHN C UCTIOIB30BAaHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

Habmonenue ABMXeHUs Teda, OPOIIEHHOTO MOJ yIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagnenue ckopoctu npu JBUKEHHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

N3ydeHne HEPAaBHOMEPHOTO ABWKECHHS C LIEJIbIO OMNPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXAY IIyTAMHU, MPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHune NBMKEHHUS IAPUKA B BA3KOMN )KUIAKOCTH.

N3yuenue nBM>KEeHUS Teaa, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutensHOcTH  [aymies.  IlepBeii  3akoH  HproroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon Herotona st
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectn. llepBas kocmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl Tpenus (mokosi, ckoyibxkenus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXEHUsS U cuia TpeHus: nokos. Koadduiuent tperus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTymarenbHOE U BpanaTeibHOE IBI)KEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. llmeuo cumibl. YcnoBug
paBHOBECHUS TBEPIOTO TEIIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepLuum.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CiioxeHune Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUsI TBEPIOTO Telia. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzydenne nBmxeHust Opycka 1Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHE H
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

WccrnenoBanue ycloBH paBHOBECHsS TBEPJOrO Tejla, HMMEIOIIETO0 OCh
BpaIlcHUS.

Tema 3. 3akoHbl cCOXpaHeHUA 8 MeXAHUKE

HNmnynbc MartepuaibHOW TOUYKM (Telia), CHCTEMbl MAaTEPHUalbHBIX TOYEK.

NMIynbC CHIIbI U U3MEHEHHE HMITyJIbCa TeJa. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE BHKEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHOM TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEPrus YIIPYTO
nedopMupoBanHoii pykuHbl. [loTeHIIMaNbHAS SHEPTUS Teja BOJIU3U TOBEPXHOCTH
3emMu.

[loreHuuanbHple W HENOTEHUHWAIbHBIC  CHIIBL CBsi3b  paboOTHI
HEMOTEHINAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ypyrue v Heynpyrue CTOIKHOBEHUSL.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon mOTEHIIUATBHOM SHEPTUH B KHHETHYECKYIO 1 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3ydenune abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanne cBsizu pabOTHl CHIIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. Mogiekyasipaasi pu3uka v TEpMOJUHAMHUKA
Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU
OCHOBHBIE TIOJI0KEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBAa. MOJIENIN CTPOCHUS Ta30B, XUIKOCTEN U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pazmepsl Monekyl. KonuyectBo BeectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KHMHETHYECKOW TEOpUM HACAIBHOrO ras3a. AOCONIOTHAas TeMIlepaTrypa Kak Mepa
CpPEIHEN KWHETHMYECKON SHEpPruy TEIUIOBOrO NBWKEHUA dacTul rasza. Illkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHaeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mponecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe mpeacTaBICHUE H3O0MPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BElIeCTBa, (oTorpapuu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnpiTel 0 AUGPGY3UH KUAKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita [TepHa.

OnbITHI, JOKa3bIBaIOIIIE CYILIECTBOBaHHE MEKMOJIEKYJISIPHOTO
B3aNMO/ICHICTBHSL.

Mopnenp, HUIIOCTpUpYOLIas IPUPOAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIUE YpPaBHEHUE COCTOSHUS MJICAJIBHOIO Tasa,
M30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

OmnpeneneHne Maccel BO3lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HW3MEPEHMIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXLY TapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoOuHaMuKu

TepMmoauHaMuueckass cucreMa. BHYTpEHHsIST 3HEpPrus TEPMOAUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U pabora. BHyTpeHHsIs
DHEprus  OAHOATOMHOTO  WJACAJIbHOrO  rasza. Buuael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 006 aaumabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumMeHneHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoleccaMm. ['padpuueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpatuMocTh mpoieccoB B MPUPOJIE.

TerutoBple  MammHbl.  [IpuHOMOBI  JEWCTBHS — TEIJIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHEpruv B TEIUIOBbIX MamuHax. KoadduimeHt mone3noro
nevctBus TemnoBoil mamuHbl. [Hukn KapHo u ero kosdduimeHT mnojie3HOro
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.



TexHnyeckue yCTpPOMCTBA H NPAKTUYECKOE MPUMEHEHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH HSHEpruy Teja MpU COBEPUIEHUH pPAOOTHI: BBUIET
npoOKM W3 OYTBUIKM IOJ JEWCTBUEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTpPEHHEN »HEpruu (TeMiiepaTypbl) Tella MpU TeIulonepeaaye.

OmnpIT 10 aAMabaTHOMY PaCIIMPEHHUIO BO3/1yXa (OTBIT C BO3YIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUs], PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne ynenbHON TEIII0OEMKOCTH.

Tema 3. Aepezammnuie cocmoanusa eeujecmea. Pazosvie nepexodvl

[TapooOpa3zoBanue u KoHaeHcauus. Mcnapenue u xkuneHue. AOCOIIOTHAs U
OTHOCUTEJbHAS BIIAXHOCTh BO3AyXa. HacelmeHHbId mMap. YjaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

TBépnoe Teno. Kpucraimnuueckue n amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakne xpuctaibel. CoBpeMeHHbIE Marepuainbl. [limaBieHune u
KpUcCTayuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHuUE TEMI0BOro OanaHca.

TexHuueckue yCTpPOHMCTBA W MPAKTHUECKOE NPUMEHEHHWE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOIYUYEHUsI COBPEMEHHBIX MaTEpHUaIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHWKeHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habuntoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHrie OTHOCUTETBHOM BIIa’KHOCTH BO3TyXa.

Pa3znen 4. DiekTpoauHaMHuKa
Tema 1. Dnekmpocmamuxa
DnekTpuzaius Ten. JIeKTpruIecKuil 3aps. J(Ba Buaa 3JIeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKK W  TMOJYHOPOBOJHHUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.
BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3JIEKTpUUECKUNA 3apsil.
OnekTpuyeckoe mnone. Hampsoxk€HHOCTh  3nekTpudeckoro mnojis. [IpuHnumn



CYHEPHO3ULIUNA AIEKTPUYECKUX IToser. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TOJIS.

Pabora cuin anekrpocrarnyeckoro noss. [Torennunan. Pa3HocTs noTEHIIMANIOB.
[IpoBOAHUKM W IHUAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tose. [luanexrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTh. KoHnaeHcarop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apspKEHHOIO KOHACHCATOPA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUSA IIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATopa OT IUIOIIAIn
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHLKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuil mox. Toxu é paznuunpix cpedax

ONEeKTPUYECKUd TOK. YCIIOBUSI CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. ITocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DNEKTPUYECKOE CONPOTHBIICHHE. YIEIBHOE COINPOTUBIEHUE BEIIECTBA.
ITocnenoBarenpHOE, MAPAITIENBHOE, CMEIIAHHOE COSAMHEHNE ITPOBOJIHUKOB.

PabGora osnektpuueckoro Toka. 3akoH Jlkoyns—Jlenma.  MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIASI CHJIA U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma Ju1st TOAHOM (3aMKHYTOM) 5iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

ONeKTpOHHas  NPOBOAMMOCTb  TBEPABIX  METAIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuYecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBOAHUKHY. CoOcTBeHHast 17§ IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKMd TOK B PAacTBOpax M pacIulaBax  AJIEKTPOJIATOB.
DNEKTPOIIUTUYECKAS] AUCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIepMeETp,
BOJITMETpP, pPEOCTaT, HMCTOYHUKH TOKA, BJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne cruiibl TOKa U HapsKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUS M MaTepuana.

CMelaHHOe COeIMHEHNE IPOBOIHUKOB.

[Ipsmoe w3MepeHue dSIeKTpoABMKyIIer cwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTB CONPOTUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBoi pa3ps ¥ MPOBOJIUMOCTB BO3AYXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne cMEmaHHOro COEAMHEHUS PE3UCTOPOB.

N3mepenne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIIEHUS.

Habmronenue snekrponmsa.

MeknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCyliecTBIsSETCS C
y4ETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTUKH,
OMoN0THU, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runote3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHMH, JMHEHHas (QyHKUus,
napaboma, runepbosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe ABHKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U T'a30B,



AIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAas  JIUCCOLMALUS,
raJlbBaHHKa.

l'eoepagus: B1aXXHOCTb BO3yXa, BETPbHI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHHUWA C HMCIOJb30BAaHUEM MEXAHH3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIWIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUIaTelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOM XOMOAUIBHUK, KOHAULINOHED, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHUCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE JIJIEKTPONpPHUOOPOB,
KCEPOKC, CTPYUVHBIH MIPUHTED, ANEKTPOHArpeBATEIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoernne ydeOHOro mpeamera «Duswka» Ha ypOBHE CpPEAHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHS YUeOHOTO TpenMeTa «Du3nKay AOHKHBI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIIUXCS PYKOBOJCTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJACHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOIECCE pEANM3alUh OCHOBHBIX HANpPABICHUN
BOCIIUTATENBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa;kIaHCcKOro BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOUN MO3UIIUU 00YYAIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBEUECKMX  TYMAaHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aMMOJEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESTENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaXKTaHCKON HIEHTUYHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CUMBOJIAM, JOCTHKEHHUIM
POCCHICKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMSI,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIEC B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHMUE JJUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OyaylIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npUCyIIEero pU3nyeckoi HayKe;

5) Tpya0BOr0 BOCIMTAHUSI:



MHTEpEC K Pa3nuyHbIM chepaMm MNpodeccuOHANbHON NeATeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3KUKHN Ha IPOTSKEHUU BCEU KU3HU;

6) IKOJIOrM4eCKOTr0 BOCIIHTAHHUS:

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IUTAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHue OIbITa JEATEIBHOCTH JKOJOTMYECKOW HaIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAY4YHOM JESATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs! (PU3UKU OCYLIECTBIIATh NPOEKTHYIO U UCCIIEI0BATEIBCKYIO AEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBeEpPCAIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITENIbHO  (hOopMyJIUpOBaTH W aKTyaJu3UpOBaTh  MPOOJieMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIIATh LENU JEATeIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS;
BBISBIIATH ~ 3aKOHOMEPHOCTH M TNPOTUBOPEUMST B  pacCMaTpUBaCMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH pElIeHUs MPoOJeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JIATEIHLHOCTH, OIIEHUBATH COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,
KOOPAUHUPOBATH U BBIMOJHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE IPH PEIICHUH YKU3HEHHBIX IIPOOJIEM.
ba3oBble uccienoBareibCKue AeiicTBHA.
BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJaMU
busznueckoil HayKu;



BJIa/IETh HABbIKAMHU Y4EOHO-MCCIEA0BATEIHCKON U MPOEKTHOM IeATEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOMCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHWs, NMPUMEHEHUIO Pa3IUYHbIX
METOJI0B IO3HAHUS;

BJIAJETh BHUAAMHM JI€ATEIBHOCTH II0 TMOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO U NPHUMEHEHUI0O B Pa3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIIATh [PUYMHHO-CJICCTBEHHBIE CBSA3M M aKTyaJlU3upoBaTh 3ajadvy,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PpELICHHs 3aJaud pe3yJIbTarThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMyiaHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YyMETh TNEPEHOCUTh 3HaHHUS MO0 (QU3MKE B MPAKTHUYECKYIO 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEH, MIPEIJIAraTh OPUTUHAIIBHBIE MOIX0/Ibl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUSI.

Pa6Gora c undgopmanmueii:

BJa/IeTh HaBBIKAMH MOJIy4E€HUs MHPOPMALMU (PU3NYECKOTO COJIEPIKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATh ITOMCK, AaHAaJu3,
CUCTEMAaTH3alMI0 U HHTEPIpPETalni0 MHPOPMALMU Pa3IMYHBIX BHUIOB U (POpM
Ipe/ICTaBJICHMUS;

OLIEHMBATH JIOCTOBEPHOCTh HH(POPMALINY;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAHUN SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHOU
0e30MacHOCTH;

co371aBaTh TEKCThl (PU3UYECKOrO0 COJEPKaHMUsS B Pa3IM4YHbIX (opmaTax c
y4€TOM Ha3HAYEHUs] UHPOPMaLUU U LEJIEBON ayAUTOPUH, BEIOMpPAs ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHuKATHBHBIE YHUBEpPCAJIbHbIE yueOHbIe eliCTBUA:
OCYILIECTBIIATH OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrio3HaBaTh  MPENNOCBUIKM  KOH(JIUKTHBIX CHTyallMd W  CMAr4aTh
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3pPEHHS C HCHOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

NOHUMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON WM WHIUBUILYAIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JACHUCTBUSA MO €€ JIOCTHKEHUIO: COCTABIISATH IUIAH JICWCTBHM,
pacmpeienarb poju ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KaXKJOT0 YYaCTHHUKA KOMaH/IbI B 001U
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE NPOEKThI, OLECHUBATH MAEU C TMO3ULIHU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO JESTENbHOCTh B 001acTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHUPOBAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSTENIBHO COCTaBJIATh IJIaH PELICHHMS PACUYETHBIX M KA4E€CTBEHHBIX
3a]a4, MJIaH BBIMOJHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciipsaTh paMKd y4eOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX MPENNOYTEeHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pelIeHNE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENbHBIX MPOLUECCOB, HMX PE3yJbTaTOB H
OCHOBAHMI;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM U1l OLIEHKH CUTyalH, BIOOpa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IMPUHUMATHh PEIIEHUS IO WX
CHIDKCHUIO;

NPUHAMATh MOTHUBBI W apryMEHThl JPYTHX TpPH aHalu3e pe3yJIbTaToB
TESITEIILHOCTH,

MPUHUMATH ceOsl, MOHUMAasi CBOM HEIOCTATKU U JIOCTOUHCTBA;

NPUHAMATh MOTHUBBI W apTryMEHTHl JPYTHX TP aHalKM3e pe3yJbTaToB
TESITEIILHOCTH,

MIPU3HABATh CBOE MIPABO M MIPABO APYTUX HA OIITHOKH.

B mporiecce mOCTHKEHUS TMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MTPOTPAMMBI T10
dbu3uKke I YPOBHS CpeIHEero ooOmero o0pa3oBaHMs Yy OOy4Yaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAITBHBIN WHTEJUICKT, MIPEATOIar afO A
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTHKEHUIO IeNIU U
ycrnexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIIEHOE COCTOsTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPSKHUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBHICTPANBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K kxonity o6yuenus B 10 ki1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax Pojb U MeCTO (PU3UKK B (POpMUpPOBaAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS W3YyYCHHBIX (U3UUYECKUX MOJIETIeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEO,
WJICAIBHBIN Ia3, MOJAEIHU CTPOCHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJI, TOUCUHBIN
AEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIeCKux 3aj1ad;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KMHETHUYECKON TEOPUM CTPOCHHUS BELIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSMOJIMHEUHOE IBUKEHUE,
CBOOOJHOE MaJEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIHS, B3aUMOJACICTBUE
Ten, Auddy3usi, OpOyHOBCKOE IBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TEJ,
U3MeHeHue o0bEMa Tell IpU HarpeBaHuU (OXJIAXKACHWH), TEIJIOBOE PaBHOBECHE,
UCllapeHue, KOHJCHCAlUA, IUIABICHUE, KPUCTAUIM3ALMA, KUIICHUE, BIIAXKHOCTH
BO3/yXa, MOBBILICHUE NABJICHUs Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CB3b MEXIY IlapamMeTpaMM COCTOSHUA Ta3a B U30MPOLEccax, DICKTPU3ALUA TEl,
B3aMMO/JICHCTBUE 3apsJI0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHUE, HCIOJIb3Yysl (PU3NYECKHUE BEIUYMHBIL:
KOOpAMHATa, IIyTh, IEPEMELIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
VMIIYJIbC T€JIa, KUHETUYECKas DHEPrus, MOTCHUHUAIbHAS DHEPIrus, MEXaHU4eCKas
paboTa, MexXaHW4YecKass MOIIHOCTh; MpPH OINHWCAHUM [PABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICH HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYEHHS U EIUHUIBL,
HaXOoAUTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTHUMHU
BEJIMYMHAMU;

ONMUCBHIBATh W3YyYECHHBIE TEIUJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHMS,
UCIIONIb3ysl (DU3UYECKUE BEJIWYMHBL: JaBJICHUE ra3a, TeMIleparypa, CpeaHss
KUHETUYECKash DHEPrus XaOTHUYECKOr0 JIBVIKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs JHEprus, pabora rasa,
KOA(p(QUIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOIO JABUTaTeisl; MpPH OMHCAHUU
NpaBUIbHO TPaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIMYUH, HX
00O3HAaUeHUsT W E€AUHULBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(PU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

OIMCBIBATh U3YUYECHHBIE IJIEKTPUUECKUE CBOMCTBA BELIECTBA U IJIEKTPUUECKUE
sBJIeHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: HJIEKTPUUYECKHUM 3aps,
IEKTPUYECKOE T10JIe, HAIPSKEHHOCTD I10JIA, IMOTEHIIMA, Pa3HOCTh ITOTEHIIMAJIOB;
IpU ONHMCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKH CMBICI HCHOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EIMHMIIbI; YKa3blBaThb (OPMYJIbl, CBS3bIBAIOIINE
JaHHYI0 (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BETMUMHAMU;

aHAJIM3UPOBaATh (PU3UUYECKHE MPOILIECCH U SABIICHUS, UCIONb3Ys (pU3nUecKue
3aKOHBI U IIPUHIMUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXpaHECHUS MEXAHUYECKOM JHEPruM, 3aKOH COXPAaHEHHUS MMILYJIbCa,
INPUHLNIN CYNEPHO3ULNANA CHUJ, HPUHUMUII PAaBHONPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW DHEPIUU TEIUIOBOIO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
NIEKTPUYECKOr0 3apsna, 3akoH KylloHa, Hpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAILIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCIOBHS MX 0€30IaCHOr0 MCMOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 110 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUNA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmyupoBaTh MpobIeMy/3a1ady U TUIIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEI0KEHHOTO 000pY10BaHUS, IPOBOJUTH OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYULIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpEHUsl GU3NUECKUX BEJIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIENOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKMMU  BEJIIMYMHAMU  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
($uKcHpOBaTh PE3yJIbTATHI [TOJYYEHHOMN 3aBUCUMOCTH (DU3HUECKUX BEIMYUH B BUJEC
TabuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 Pe3yJIbTaTaM UCCIEIOBAHMS;

cobJiroaTh npaBuia 0€30MacHOTO TPyJla IMPHU MPOBEICHUHN UCCIICIOBAHUN B
paMKax ydeOHOIro OSKCIIEpUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOM U MPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJlaHHOW (DU3WYECKON MOJEINbIO,
UCIIOJIb3Ys (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a4a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3UUYECKUE BEIUYHMHBI U (HOPMYJIBI,
HEoOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOAUTH Pacué€Thl U OICHUBATh PEATBLHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEYUBYIO
LEMOYKY PAaCCYXKIEHUH C OMOpOl Ha M3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

MCIOJIb30BaTh IPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIHOHHbIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMNA U TPEACTABICHHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIpHON WHGOPMAIMK, TOJTYYEHHOM W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

OPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOM KU3HU JISI
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 3J0POBbS U COOJIOJEHUS HOPM JKOJOTUYECKOIO
MOBEACHUS B OKPYKAIOLIEH CpeaE;



paboTath B TpPYIIE C BHIIIOJHCHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIEI, PalMOHAIBHO pACHPEACNATh OOS3aHHOCTH U
IJIAHUPOBATH JEATEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoauuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHnoBanue
Ne (uudpossbie)
pa3fe/ioB U TeM Kourposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThI
pecypchbl
Pa3znen 1. DU3UKA U METO/1bl HAYYHOTI'O TIO3HAHUSA
Komrmbrotep, MUKpOCKOIT
OMOJIOTHYCCKUH,
nabopaTopHOE U
11 ®usmka 1 MCTOZE 2 bubmmorexa [IOK €MOHCTPAIIMOHHOE
' HAy4YHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72 A That
o0opyaoBaHuUE.
DNeKTPOHHBIE TAOTUIIBI U
TUTAKATHI
Hroro o pazneiry 2
Pasznen 2. MEXAHUKA
KommsroTep,
n1abopaTtopHoe U
JIEMOHCTPAIIHOHHOE
51 KyHeMaTIKA 5 bubmmoreka [JOK obopynoBanue. llItaTus,
https://m.edsoo.ru/7f41bf72 rpy3bl, OJ0KH, OpYCKH,
JTUHAMOMETD.
DNIeKTPOHHBIE TAOIHIIBI 1
TITaKATHI
DJeKTpOHHBIE TA0
2.2 Junamuka 7 bubmmorexa [IOK HJJIIaKeTfHHIIZIM;L}(?TIZHH ’
' https://m.eds00.ru/7f41bf72 ' P,
nabopaTopHOe U



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

JIEMOHCTPAI[MOHHOE
o0opyIoBaHUE.

[lITaTuB, TMHAMOMETP,
nabopaTopHOE U

53 3aKOHbBI COXpAaHEHHUS B 5 bu6mmoreka [IOK JIEMOHCTPALMOHHOE
' MEXaHUKe https://m.edsoo.ru/7f41bf72 o0opyoBaHue.
DNEKTPOHHBIC TAOIHUIIBI 1
IJIAKATEI
Htoro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA
JlaboparopHsbrit
TEPMOMETP, JTATIHK
TEMIIepaTyphl,
OCHOBLL naboparopHoe
o0opyoBaHue,
31 MOJIEKYJISIPHO- 9 bu6mmoreka [IOK CMOHCTDALOHHO
' KMHETUYECKOU https://m.edsoo.ru/7f41bf72 a patl
o0opyI0BaHuE.
TEOpPHH
DNEeKTPOHHBIE MIIAKAThI 1
Ta0uIEl. Monenu
CTPOCHHS Ta30B,
KUJIKOCTEH U TBEPIBIX TEI
JlaTauk naBieHus,
71a00paTOPHBIA TEPMOMETP,
39 OCHOBBI 10 but6mmoreka [IOK aTqEK TepMne an o P
' TEPMOJIUHAMUKHU https://m.edsoo.ru/7f41bf72 . PaTYpHL.

DNIeKTPOHHBIE TAOIHIIBI 1
MJTaKaThL.



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

Jlatauk gaBieHus,

ArperarHblie
33 COCTOAHIS BELLICCTEA 5 bu6mmoreka [IOK nabopaTopHOE U
' B ' https://m.edsoo.ru/7f41bf72 JIEMOHCTPALMOHHOE
dazoBbIe IEPEeXOIbl
000pyI0BaHNE, KOMITBIOTED
Hroro no pazaemy 24

Paznea 4. JIEKTPOANHAMMUKA

YACOB 110 ITPOI'PAMME

41 A EKTDOCTATIE 10 bubmmorexa LIOK DIeKTPOHHBIE TaOIULIBI U
' P https:/m.edso0.ru/7f41bf72 |  rmurakaTsl
JIByXKkaHanpHas
MPUCTaBKa-OCIIILIOrpad,
R T—— 3BYKOBOI T€HEpATop,
. HabOp MPOBOJIOB.
42 AIIEKTPUYECKUH TOK. 12 bu6nuoreka LIOK JIATAHK HATSKEHUS
' ToKM B pa3sIuYHBIX https://m.edso00.ru/7f41bf72 vp .
MIOCTOSTHHBIN MTOJIOCOBOM
cpenax
MarHur, JJ1abopaTopHOe 1
JIEMOHCTPAIIMOHHOE
o0opyoBaHue
Hroro no paznery 22
PeszepBHOE Bpemst 2
OBLIEE KOJIMYECTBO 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo 4yacoB DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Kontpoabusie | IIpakTtnyeckue bp
n/n Bcero U3yuyeHusi | oOpa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
®usnka — HayKa O PUpPO/IE.
1 Hayunbie MeTZ BbI no:i{alzmﬂ 1 bubmmorexa LOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Pousb 1 MecTo ¢uzuku B
($hopMHUPOBAHUH COBPEMEHHOM

9 Hay4YHOU KapTHUHBI MUDPA, B 1 bubnnorexa [HOK
MPAKTUYECKOU AEATEIbHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
(Bxnag oTeuecTBEHHBIX YUEHBIX B
pa3BUTHE HAYKH)

Mexannueckoe IBUKEHUE.

3 OTHOCHTEIHLHOCTh MEXaHUYECKOTO 1 bu6mmorexa [IOK
neuxkenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTB, yckopenue (MI')

4 PaBHOMEpHOE IpSIMOTMHEWHOE 1 bu6mumoreka LIOK
neuxenne (MI) https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIMHENHOE 1 bubnnoreka [HOK
newkenue  (MI) https://m.edsoo.ru/ff0c372e
CBoOonHOe maieHue. Y CKOpeHue

A A P bubmuorexa [JOK
6 CBOOOIHOTO MAJACHUS 1
https://m.edsoo.ru/ff0c39cc
(Kuznb u gestenpHOCTD . ["anmumest)



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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KpuBonuneliHoe 1BUKEHUE.

N bu6mmoreka [IOK
7 JBr>keHue MaTepUaibHON TOUYKH 110
https://m.edsoo.ru/ff0c3ada
okpyxkHoctu (MI'; KM)
[TpuHIMIT OTHOCUTENBHOCTH

8 lanunes. MnepuumanbHble CHCTEMBI bubnnorexa [HOK
orcyeta. IlepBblii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
(Ul'; MIN)

Macca Tena. Cuina. [Ipuniun

9 cynepno3uiuu cuil. Bropoit 3akox bubnuotexa [JOK
HprotoHa aj1st MatepualibHOM TOUKU https://m.edsoo.ru/ff0c3be8
(Ul MI)

10 Tpernii 3akoH HproToHa 111 bubnuoreka [IOK
MarepuanbHbIX Touek (KM) https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

bu6mmoreka [IOK
11 TsbkecTu. IlepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
ckopocth (UI'; KM)

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnunoreka [IOK
tena (KM; MI) https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuunent

13 TpeHust. Cuia COnpOTUBIEHUS TPU bubnnoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
raze (KM)

[ToctynaTenbHoOe U BpalaTeIbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Bu6 OK
14 tena. MoMeHT cuibl. [1nedo cubl. nosmoreka L1

Ycnopus paBHOBECUA TBépZ[OI‘O TCIIa
(KM)

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

15

Nmnynbc MaTepualibHOM TOUKH,
CUCTEMbI MaTEpUAIbHBIX TOYECK.
Nmnynbce cuibl. 3aKOH COXpaHEHHS
UMIyJbca. PeakTuBHOE IBMKEHUE
(Kusnsb u nestenbHocTh K. O.
[{noskoBCKOTO)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CUJIBI.
Kunerndeckas sneprus
MaTepuaibHOUW Touku. Teopema 00
M3MCHEHUU KMHETHYCCKON SHEPTHH
(UI'; KM; MI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

ITorenuumanbHas 3HEeprus.
[MorennmanpHast 3HEPTUS YIIPYTO
ne(OpMUPOBAHHON NMPYKUHBI.
[ToreHunanpHas SHEPTUS TENa
BOM3M noBepxHoctu 3emnu  (KM)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IToTeHnmanbHbIE U
HEMOTEHIMaIbHbIE CUJIbI. CBS3b
paboThl HETTOTEHIIMATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOUN 3HEprun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
Mexanuuyeckoit snepruun (KM; MI')

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHast pabota
«WccnenoBanue CBsI3M pabOTHI CHITBI
C U3MCHCHHEM MEXaHUYCCKOU
SHEPruM Tela Ha IpUMepe

PaCTsKEHUs PE3UHOBOIO XKIyTa»
(KM)

C ucnosnp30BaHUEM

1 poBOTO
obopynoBanus « Touka
pocTay



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

KonTponbhas pabota 1o reme

bu6mmoreka [IOK

20 «Kunemaruka. Jlunamuka. 3aKkoHbI
A https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOI
21 Teopun. BpoyHOBCKOE IBMKEHNE Bubmorexa IOK
DEiL- BpOY ' https://m.edsoo.ru/ff0c4dc2
Huddy3us
(Pabotsr M. B. JlomonOCOBa)
XapakTep ABIKEHUS U C ucnonb3oBaHHEM
99 B3aMMOJICHCTBHSI YACTHI] BEILIECTBA. 1 poOBOTO
Mopnenu cTpoeHHs ra30B, JKUIKOCTEH obopymoBanus «Touka
u TBEPABIX Ten1 (KM) pocTa
23 Macca monexyn. KonnuectBo
BemectBa. [locrosnnas ABoraapo
C ucnosnb30BaHUEM
TemnmoBoe paBHOBecue. Temneparypa
i urdpoBoro
24 u e€¢ uzmepenue. lllkana remneparyp
obopynoBanus «Touka
Henscus (Pabots! Llenbcus)
pocTay
WNneansusiii raz B MKT. OcHoBHOE
o5 ypaBHeHue MKT bubnnoreka [HOK
(Kuzsb u aestenpHOCTH []. U. https://m.edsoo.ru/ffOc4fde
Menneneena)
AOcoroTHas TeMIIepaTypa Kak Mmepa
26 CpeIHE KHHETUYECKON YHEPTUHU bubnmnoreka [IOK
JIBUJKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona ( MI)
97 3akon JlanpToHa. I'a30BbIC 3aKOHEI

( KM; MI)



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaGopaTtopHast pabota
«HccnenoBaHue 3aBUCUMOCTH

C ucnosp30BaHuEM
urdpoBoro

28 MEX]ly IapaMeTpaMu COCTOSTHUS obopynoBanus «Touka
pazpexxenHoro raza» ( KM; MI') pocTa»
H3omnporeccsl B uaeanbHOM ra3e u

29 uX rpapuuecKoe MpeCTaBICHUE bubmmorexa LIOK

https://m.edsoo.ru/ff0c570e
(MI')
BuyTtpennsist sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crioco0OnI e€ n3MeHeHus. KoanuectBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
DHEPTHUsI OJHOATOMHOTO UACATHHOTO
raza

bu6mmoreka [IOK

81 Bunpt rennonepenatn (KM) https://m.edso0.ru/ff0c5c36
VY nenbHast TEMI0EMKOCTh BEIIECTBA.

32 KonuuecTBo TeniaoTel npu bubnuoreka LIOK
Teronepenaye. AnnadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

33 [lepBrlii 3aK0H TEPMOAVMHAMUKH U bu6mumoreka LIOK
€ro MpUMEHEHNE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporeccos B

34 npupoze. Bropoii 3akoH bubmmorexa LIOK

https://m.edso0.ru/ff0c6230
tepmoauHamuku (KM; UI)

35 [Tpuntun nevicreus u KIT/] Bbu6nmuoreka [IOK
TerioBoi MamuHel (KM) https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ]
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DKoJ0oru4ecKue npooIeMbl

37
terosHepretuku (YI'; KM)
O06o0maromuii ypox
38 «MOJ‘II:K ;: HazIII()bHSI/IKa OcHOBBI bubmmorexa [IOK
yP ' https://m.eds00.ru/ff0c6938
TEPMOTUHAMUKI
KonTposabhas padora no reme
39 «Monexynsipaas puszuka. OCHOBBI bubamorexa HOK
YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3zoBaHue U KOHJEHCALIUSL. bubnmoreka LIOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIOTHAsI U OTHOCUTEIbHAS

41 BJIAKHOCTh BO3ayxa. HachlleHHBII bubmmorexa LOK

AR B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
amop(HbIe Tena. AHU30TPONUS
42 CBOIEg;B KPUCTAJJIOB }KTI}) KHe Buomorexa LIOK
P AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepHabl
[TnaBneHre U KPUCTAILITU3AITHS.
Bbu6nmmoreka [JOK
43 VienbHas TemioTa IUIaBlIeHUS.
https://m.edso0.ru/ff0c6708
Cybnumanus

44 YpaBHeH#He TermnoBoro dananca bubnmnoreka [JOK
(KM; 4I) https://m.edso0.ru/ff0c6820
OnexTpu3anus TeN. JIEeKTPUIECKUN

45 3apsn. JIBa BUa SJIEKTPUUECKUX bubmorexa TIOK

P A P https://m.edsoo.ru/ffOc6bcc
3apsI0B

46 [IpoBogHMKY, AUBIEKTPUKHU U bubmmoreka [LIOK

MOJTYIPOBOTHUKH. 3aKOH

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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COXpPaHCHUA DJICKTPUUCCKOTI'0 3apsaaa
(KM; UI)

B3aumosaeiicTBre 3apsi0B. 3aKOH
Kyinona. ToueuHbIi 371€KTpUYECKHI

Bu6mmoreka [JOK

47
3apsin https://m.edsoo.ru/ffOc6ce4
(PKuznb u gestenbHocts L. Kynona)
Hanpssk€HHOCTB 271EKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunuu bubnuoreka [IOK
ANEKTPUYECKUX MoJeH. JInHnK https://m.edsoo.ru/ff0c6df2
Hanpsok€aHocTH (M)
Pabora cun anekTpocTaTnyeckoro Bt OK
49 noiia. ITorennman. PasHocts nosmmorexa 11
(M) https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpoBOTHUKY 1 TUDTIEKTPUKH B
bub6 OK
50 JEKTPOCTATUYECKOM I10JIE. h tI;IpSJII/I;I;T: di?)(i_[ru 07018
JlndnekTpudeckast IPOHUIIAEMOCTh T '
51 OnektpoéMkocTb. Konaencarop bubnunoreka [IOK
(KM; 4I) https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTB IIIIOCKOTO BuG OK
52 KOHJIEHCAaTopa. JHEPTus nomorexa L
SAPEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
C ucrnonb3oBaHHEM
JlaGopaTtopHas padota "M3mepenue (poBoro
ndpoBor
53 AJIEKTPOEMKOCTH KOHeHCcaTopa" Haep
(KM) obopynoBanus «Touka
pocta»
ITpuHIMIT 1eHCTBYUS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

ammapara, CTpyHHOTo IpUHTepa.
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DNeKTpOCTaTHYECKAs! 3aIIUTA.
3a3eMIIeHHE AIEKTPOIIPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUSA €0
cyuectBoBaHusl. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusinenue. 3akoH Oma yis
yuactka nenu (YI'; KM; MI)

C ucnosap30BaHuEM
nrudpoBoro
obopymoBanus «Touka
pocTa

56

[TocnenoBarenbHOE, NapajuieabHOE,
CMEIIaHHOE COeIUHEHHE
npoBoIHUKOB. JlabopaTtopHas
pabora «M3yueHnue cMenaHHoro
coenuHeHus pe3uctopoB» (KM)

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua
( Pabots! X. Jlenua)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 171 OJTHOM (3aMKHYTOM )
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C uctouHrka Toka u
€ro BHYTPEHHEIr0 CONPOTUBIICHUS
(KM; MI')

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

SJICKTpOHHaH MMPOBOANMOCTD
TBép,Z[BIX METaJI0B. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTL

60

DIIEKTPUYECKHI TOK B BAKYYME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TorynpoBOIHUKH, UX COOCTBEHHAs
Y IIPUMECHAsl IPOBOAUMOCTb.

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

CaolicTBa p—N-niepexoa.
[MomynpoBoaHUKOBBIE TIPUOOPHI(
PaboThl 0TEUECTBEHHBIX YUEHBIX )

DJIEKTPUUYECKUI TOK B paCTBOPAX U

paciaBax 3JIEKTPOJIUTOB. bubnnorexa [HOK

62 1
DNEKTPOIUTHYECKAS IUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
Onexrpoan3 (KM; MI)
DIIEKTPUUYECKUI TOK B rasax.

63 CamMocToATenbHBINA U 1 bubnuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma (KM)
DnexTpuyeckue Npudopsl U

64 YCTPOWCTBA U UX MPAKTHUUECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHoctu (KM)
O6o0maromuii ypox bubnuoteka [IOK

65 1
«INEeKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padota no reme

66 «Inextpocraruka. [TocTosTHHBIIH 1 bubnmnoreka [JOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo0.ru/ff0c8a8a
Pa3IMYHBIX CPEaax»

67 KonTponpsHas pabora o treme 1 bu6mmoreka [LIOK
"OnekTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 O6o06maromuii ypok mo temam 10 1 bubmuoteka [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. T'.A. Msxumes, M. A. [lerpoBa ®@usuka 10 k. @usuka 10 knacc. ba3obrit
ypoBeHb. Mockga. JIpoda, 2020 r.
2. A.Il. PeimkeBud. COopHUK 3as1a4 10 pusuke. Mocksa, JIpoda, 2005 - 2019 1.
3. Coopnuk 3amay no pusuke st 9 — 11 kmaccos. CocraButens [.H.
CremanoBa. M.: «IIpocBemnienuey, 1996 r.
4.3ananus obpazoBarenbHOro noprana Pemry EI'D

METOJIUYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
1. IS Msaxkumes, M. A. Ilerpoa ®usuka 10 k. ®usuka 10 kiacc.
bazoBsiit ypoBenb. Mocksa. [Ipoda, 2020 r.
2. . Al PeimkeBuu. COopHuK 33124 1o ¢pusmnke. Mocksa, JIpoda, 2005 -
2019 .
3. Coopnuk 3amay mo ¢puszuke st 9 — 11 kmaccos. CoctaBurens [.H.
CrenanoBa.  M.: «lIpocsemenue», 1996 r.
4.10.A. Caypos. ®uszuka. [Toypounsie pazpaborku. 10 kiacc. [locobue ans
ob1eoOpa3oBareNbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015
5. COOpHUK TECTOBBIX 3aJaHUH JIJI1 TEMAaTUYECKOTO U UTOTOBOTO KOHTPOJISI.
®usuka 10 knacc. M.: «utemnext-Lentp», 2004 T.
6. C.M. Auapromeukut, A.C. CryxaeBckuid. ®usznka. «KOHCTpyKTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccsl.
7.Tlocobue mst yunreneit. M.: IIpocsemenue, 2010

HUDPOBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1.7KuBas pusuka: ody4aromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoxu usuku ¢ ucrons3oBanueM Muarepuera. http://www.phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/

4, dusuka: KoJuteKIus onbIToB. http://experiment.edu.ru/

5.Dwu3MKa: IEKTPOHHAS KOJUJIEKIIUS OTIBITOB.
http://www.school.edu.ru/projects/physicexp

6.Karanor ccputok Ha pecypcesl o ¢usuke http://www.ivanovo.ac.ru/phys
7.becrutatHpie 00ydaroIKe MPorpamMmsbI o (pu3nKe
http://www.history.ru/freeph.htm

8.JIaGopaTopHbie paboThI O pusnke. BupTyanbHbie 1a00paTOpHbIE paOOTHI.
http://phdep.ifmo.ru

9. AHuMarIs (pu3nIecKux mporeccoB oobscHeHusMu. http://physics.nad.ru

10. ®usnueckas sunukioneaus http://mww.elmagn.chalmers.se/%7eigor


http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

