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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 06a30BOr0 YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—-11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh pEaJU3alUu MEXIPEAMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO-HAYUYHBIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (u3mke BKIIOYAET:

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

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB W SBIICHHH, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHHUs] HOBBIX MAaTEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(u3MKN BHOCUT OCHOBHOM BKJIaJl B (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku i1 ypoBHS CpeHEro o01iero o00pa3oBaHusi MOJIOKEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3/esioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

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

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopur (HopMHpOBaHHE NMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0A B Kypce (PM3UMKH peallu3yeTcsl MPEexe
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObENMHEHBI B OOIIMI CHUCOK YYEHWYECKUX MPAKTHUYECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS W OCHallleHHs KabuHeTta ¢usuku. Ilpu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENISIeTCs PeIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU ISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
obecrnieyeHn0 y4eOHOro mponecca 0a30BbIil YpOBEHb Kypca (DU3MKUM HA YpPOBHE
CpeqHero ooumero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
1abopaTtopHOe O0OpYJOBaHUE [JIs1 BBHINOJIHEHHS YKa3aHHBIX B IMpOrpamMme IO
(¢u3KKe yUeHUUECKUX NMPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JeMoHcTpaniioHHOEe  00Opy/0oBaHue (HOopMHUpyeTCs B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH U  IMPOLECCOB, OMIUPUUYECKUX U
($yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O000OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO TNPUPOJBI, PA3BUTHE WX HHTEIUIEKTyAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

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

JlocTxeHne 3TUX Lenel oOecreuyrBaeTCsl pelieHUeM CIeIyoMMX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

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



e OCBOEHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIUSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TMPOBEICHUS
¢u3MYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu HHpopmammu,
ONPENEIICHUS JOCTOBEPHOCTH MOJYyYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCIIOBHMM JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

OcCHOBHBIC KOPPEKIMOHHBbIE 3a1a4H

1. PazBuTHE MBICIUTENBHBIX ONEPAlNA U YMCTBEHHOM AEATEIBHOCTH:
dopmupoBaHue MPUEMOB YMCTBEHHON pabOThl. YUUTh aHAIM3UPOBATH UCXOIHBIC
JAHHBIE 3a/1a4H1, INTAHUPOBATH X0 PEIICHUS, OCYIIECTBIISITh TOITAITHBIN U
WUTOTOBBI CAMOKOHTPOJIb.

Pa3BuTrEe OCHOBHBIX MBICIMTEIBHBIX ONEPALMN: aHAIN3a, CUHTE3d, CPABHEHU,
000011IeHHS.

Hopmanu3anus B3auMOCBs31 MbIIJIEHNS U peun. [loMoraTe mpaBHIIbBHO
yHOTPeONISITh PU3NUECKYIO TEPMUHOJIOTHIO, YCTAHABIMBATH JIOTHUYECKUE CBS3H B
V3JI0’KEHUU MaTepuala.

2. Koppekuus 1BUTaTelIbHbIX HAPYIICHU:

Apnanranys NpakTHYECKON JEATENbHOCTH. Y YUThIBaTh UHAUBUAYAIbHbIE
BO3MOKHOCTH peO€HKA MPU OpraHu3aluy Jab0paTOPHBIX PabOT U MPAKTUYECKUX
3aJaHUN

UYepenosanue BUAOB AeATENbHOCTU. [IpegoTBpalars yromneHue 3a C4ET CMEHBI
YMCTBEHHOU U MPAKTUYECKON pabOThI, 103UPOBAHUS

MecTo yueOHOTro npeamera B yueOHOM ILIAHE.
KonuuectBo yacoB juist u3yueHus: pu3nku Ha 6a30BoM ypoBHE B 10 kiacce —
68 gacos.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE nBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJ YIioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

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

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3y4yeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

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

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

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

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



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

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

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

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C ”3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW DHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Llenbcus.



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

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ nu3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnosne3noro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

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

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphl) Teja Ipu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIIECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

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



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

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

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

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

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

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

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 OTHOM (3aMKHYTOM) AyieKTpuueckoi tenu. KopoTtkoe 3aMmbIkaHue.

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

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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



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

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

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

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

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe >IEKTPOJBIXKYIIEH cuibl. KOpOTKOe 3aMbIKaHHE
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢uznku 0a30Boro ypoBHsa B 10 kjacce OCylIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (usznyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

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



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOro npeamera « OU3uKay AOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICMCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W TPOTHUBOPEYMsT B  paccMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JAESTEIHHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHSATHUSIMH W METOJaMU
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTHUYECKYIO O00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpMauu (U3HYECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILIECTBIAThH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOI JI€ATEIBHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKONW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIBbHOCTh B 00JacTu
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pYAHUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh pEIICHHA MO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJUIEKT, IIPEAOIararo M
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIEHOE COCTOSTHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKCHHE,
cBOOO/IHOE TAJICHHUE TEJl, JTBMKCHHUE TI0 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBHEC
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAIUIM3AIUS, KHUIICHHE, BIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IC,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (DU3NYECKUE BEITMYWHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMbIX BEIMYHMH, WX O0O3HAUCHUS W CIUHHIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasT SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYMH, HX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSHXKEHHOCTD TOJISA, MOTEHIMAN, PAa3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBAaTh (PU3MUYECKHUE TPOIECCHI U SIBJICHUS, UCIIONb3Yys (PU3MUECKHE
3aKOHBI M NIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS HWHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KylloHa, TpuH 3TOM pas3jvdarh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HH,

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0AKEHHOTO 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH
BEIBOJIBL;

OCYILECTBISATH MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThI MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BEJTUYMH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0uro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7jauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTHYECKU HEMPOTUBOPECUUBYIO
LENOYKY pPAacCyKICHUH C ONMOpOH Ha M3Y4YEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHONW ¥ HAy4YHO-TIOMYJISAPHOW WHGOPMAIMK, TOJIYYSCHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYNIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10b KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/m Kourpoubnble IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
o
11 VISHIE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 Ocosbl MOHevaMpHO- 9 1 https://m.edsoo.ru/HRGV8NOPE
KMHETUYECKOU Teopuun
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHbIC COCTOAHILT BEMecTra 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no paszneny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edso0.ru/LSRP72QLI
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Ha3Banue moayJist
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®usuka — HayKa O PUPOJE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaroIEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Poie 1 MecTo du3uku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOH 1eATETLHOCTH
Ioaen

https://m.edsoo.ru/8HSXWFFVO

MexaHnndecKkoe JBIKCHHE.
OTHOCUTENBHOCTh
MEXaHHYECKOT'O JIBUIKCHHS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

https://m.edso0.ru/RSOAQV5ZX

PaBHOMEpHOE NIpsIMOJIMHEWHOE
JBUKECHUE

PaBHOyCKOpEeHHOE
MIPSAAMOJIMHENHOE IBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TaJeHHE.
Y ckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/MXPLZI1X8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuBosnHelHOE ABUXKEHUE.
JIBr>keHHEe MaTepualibHOM
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

IIpuHLKII OTHOCUTEIBHOCTH
lNanmnes. MaepuuansHble
cucreMsl orcyera. [lepBbii
3akoH HeproToHa

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HprotoHa s
MaTepHaIbHON TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

11

Tperuii 3akon HerotoHa s
MaTepHAIbHBIX TOUEK

3akoH BCCMHPHOI'O TATOTCHUS.

Cuna tsoxectu. [lepBas
KOCMMYECKasi CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoTUBICHUS
MIpH ABMOKEHUH TEJla B
AKHUJIKOCTHU WIN ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe u
BpalaTeJIbHOE JBUKECHUE
a0COIIOTHO TBEPOTO TENa.
MowmenT cuitsl. Ilnedo crsl.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

15

16

17

18

19

NMnynsc maTepuaibHON
TOYKH, CUCTEMbI MAaTEPUATbHBIX
Touek. Mmmynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeakTtuBHOC NBHKECHHIE

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sHeprust
MarepuaibHON TOUKU. Teopema
00 U3MEHEHUU KUHETHYEeCKOW
SHEPTUHU

[TorenimanpHas 3HEPTHSL.
[loTeHuunanpHas sHEprust
ynpyro nehopMUpOBaHHON
npyxuHbl. [loTennmansHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMITH

IloTeHunanbHBIE U
HENoTEeHUUaIbHbIE CHIIbL. CBA3b
pabOoThI HEMOTEHIMATIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPrUu

JlaGopatopHnas pabora
«MccnenoBanue cBs3u pabOThI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHHU Tela
Ha MPUMEPE PaCTHKCHUS
PE3MHOBOTO KTyTa»

https://m.edso0.ru/M5JOTKNWC

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KonrponsHas pabora o Teme
«Kunematuka. JlmHamuka.
3aKOHBI COXpPaHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
newkenue. dubdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUA U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUIKOCTEH U TBEPIBIX
Te

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosaHHas
ABorazipo

https://m.edsoo.ru/FL1BAQD13

24

25

26

27

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHnue.
[Ikana remnepatyp Llenbcus

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcomtoTHas TemnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPTUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

3akoH J/lampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

28

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
MEKIy MapameTpaMu
COCTOSIHHSI Pa3pPEKESHHOTO ra3a

https://m.eds00.ru/35DBLKT96

29

N3onporeccel B ueanbHOM
rase u ux rpaguueckoe
Mpe/ICTaBJICHHE

https://m.eds00.ru/0OZJ3KZNJ5

30

Buytpennss sHeprus
TEPMOJTUHAMHUYECKON CUCTEMBI
1 CIIOCOOBI €€ U3MEHEHHUS.
KomnmgecTBo TerioTel u paboTa.
BuyTpennss sneprus
OJTHOATOMHOTO HJI€ATbHOTO
rasa

https://m.eds00.ru/9JOITVXI8

31

32

33

34

Bugel Terionepenaun

VY neapHas TEMI0EMKOCTD
BemecTBa. KommuecTBo
TEIUIOTHI [P TEIIONEepeaaye.
AmabaTHBIN MpoIecc

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €r0 IPUMEHEHUE K
n3ompoleccam

Heo6paTumocTs nporeccoB B
npupoze. Bropoit 3akoH
TEPMOANHAMUKHI

https://m.edso00.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2H06R3GAS8

https://m.edso0.ru/S85LWDFT8

35

[Tpunun nevictBus u KI1/]
TEIIOBOM MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ{

https://m.edsoo.ru/4XPSAQ0V7M



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M

37

DKoornyeckue mpoodIeMbl
TETUIOPHEPTEeTUKU

https://m.edsoo.ru/P07ZMY MS8I

38

39

40

Oo6o06maromuii ypox
«MonexynspHas pu3uKa.
OCHOBBI TEPMOIUHAMUKI

KontpospHas paboTa o Teme
«MomnekynspHas ¢uzuka.
OCHOBBI TEPMOIUHAMUKH

[TapooOpazoBanue u

KOHACHCA M. I/IcnapeHHe u
KHIICHUC

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo.ru/RCARYE6ZX

https://m.edso0.ru/X48Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTb BO31yXa.
HacelmeHuslii map

https://m.edsoo.ru/98HVAEBMM

42

TBépaoe Teno.
Kpucrannmaeckue u amopdusie
Tena. AHU30TPOIHS CBOMCTB
Kpuctayos. XKuakue
kpuctayiasl. CoOBpeMEHHbIE
Marepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue n KpUCTATUTU3ALIMSL.
VY enapHas TEIIOTA IDIABICHUS.
Cybnumarus

https://m.eds00.ru/OX117G6MR

44

45

VYpaBHeHHE TEIJIOBOTO OaaHca
DnekTpu3anus Teul.
Dnektpuueckuii 3apsia. [[Ba
BH/JIA AIIEKTPUUYECKUX 3aPsI0B

https://m.edsoo.ru/0lUXGN2I1

https://m.edso0.ru/QJ2S7WSBM



https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOHUKHU, TUBTIEKTPUKHU U
MOJYMPOBOIHUKH. 3aKOH
COXpAHEHUS JICKTPUUYECKOTO
3apsiia

https://m.edsoo.ru/F3YVPQUYH

47

B3anmozeicTeue 3apsa10B.
3akon Kynona. Toueunsrit
JIEKTPUUYECKUIL 3apsiz

https://m.edsoo.ru/5U3BUOTHH

48

HanpsoxkénnocTth
JIEKTPUYECKOTO ITOJIA.
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX MoJe. JInnun
HaANPsHKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

Pabora cui
AJIEKTPOCTATHYECKOTO TOJISI.
ITorenmman. Pazaocts
IIOTCHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

51

52

ITpoBOTHUKY U TUDTEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD.
Konpaencarop
ONeKTPOEMKOCTD MIOCKOTO
KOH/IeHcaTopa. DHeprus
3apsKEHHOr0 KOHJIeHCaTopa

https://m.edso0.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHnast pabota
"U3mepenue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

55

56

57

58

59

[Tpuniun nercTBus u
MIPUMEHEHHUE KOHJICHCATOPOB,
KOIMMPOBAJILHOTO amapara,
CTPYHHOTO TIPUHTEPA.
DneKTpocTaTUYECKas 3allHuTa.
3azemiIeHHE AIIEKTPOIPUOOPOB

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIIEeCTBOBAHHUS.
[TocTostHHBIM TOK. Cunia ToKa.
Hanpsokenue. ConpoTHBieHuUe.
3axon OMa JJis yyacTKa Lenu

[TocnenoBarenbHOE,
napajuielIbHOe, CMEIIIAHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGoparopHnas pabora
«M3yueHne cMenaHHOro
COCMHEHUS PE3UCTOPOB

PaboTa 1 MOITHOCTb
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa 171 OJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOMH
nenu. Koporkoe 3aMbIkaHue.
JlaGopatopHnas pabora
«M13mepenue I/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

PesepBHblit ypok. KonTposbHas
pabota o Teme

0.5

0.5

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMG6EIE5X



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

"DnexkTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
paborta

60

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepocculickas npoBepodHas
paborta

https://m.edsoo.ru/P86 MDY07H

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/WMNNBQL9H

62

63

64

65

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX
IIy4KOB

[TonynpoBOIHUKH, UX
CcOOCTBEHHAs U IIpUMeECHasI
npoBoauMocTs. CBoiicTBa p—
n-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIrcconnanus. JIeKTPOIN3

DNEeKTpUYECKHU TOK B raszax.
CaMOCTOSITENbHBIN U
HECaMOCTOSITENIbHBIA pa3psI.
Momnuams. [1na3ma

https://m.edso0.ru/4CCYCJ785

https://m.edsoo0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo0.ru/2VX2KLFQA



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

66

DneKkTpudeckue npudopsl U
YCTPOMCTBA U MX MPAKTHIECKOE
npumenenue. [IpaBuia
TEXHUKH 0€30MacCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonrponsHas pabora o teme
«DJIEKTPOCTATHUKA.
[TocTOAHHBIN ANIEKTPUUECKUI
TOK. TOKH B pa3inuHbIX
cpemax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIii ypOK.
Oo6o0uIaromuii ypox mo remMam
10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJN, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUn

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUU
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE, CBOOOAHOE NaJieHHe
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

IUIaBJ€HUE, KPUCTAINIM3alusl, KHUIIEHHE, BJIaXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H30IIponeccax; JICKTpU3ausa T, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BH)KEHUE, HCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
- MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHHIIbI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHss KHHETHYECKas OSHEPrusi XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYCHHS W CIUHMIIbI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKUH  3apsf,  DJIEKTPUYECKoe  IIoJIe,
HaNpspKEHHOCTh I0JI, MOTEHLMAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaTU3UPOBaTh (U3UYECKUE TPOLECChl U SBJICHUS, HCIONb3YS
(¢u3nyecKkre 3aKOHbl U MPUHIUIIBL: 3aKOH BCEMUPHOI'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsna, 3akoH Kynona; mpu 3Tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCTIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

06opy110BaH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IPIpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HMUYECKUMHU BEIMYUHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0Oe30macHOro TpyAa TMpH  MPOBEICHHU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKONM M IPOSKTHOM JIESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3UYECKON MOJAEIBIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YCHUs (PU3NIECKON BETHUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUI C OIIOPON HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMU ISl IOMCKA, CTPYKTYpHUPOBAHMA,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOCKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOILETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaMH, JJs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




CUTyalludX, aJICKBATHO OLICHWBATH BKJIAJ] KaKAOIr'0 U3 YUYACTHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI



INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®dusnka — Hayka o mnpupoje. Hayunbie
METOJIbl TO3HAHUS OKPYXKAIOIIero MHpa.
1.1 Posb 3kcniepuMenTa u Teopuu B Mpouecce
MO3HAHMUS NPUPOIABI. ODKCIEPUMEHT B

¢busnke

MopenupoBanue (GpHU3MYECKUX SBICHUH H
MPOLIECCOB. Hayunrblie TUIIOTE3BI.
®dusnyeckue 3aKOHBI U TEOPHH. | paHHIBI
1o MPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
' [Mpuammn cootBercTBUs. Pone m mecto
¢u3ukn B (HOPMHUPOBAHUK COBPEMEHHOM
HAy4YHOU KapTUHBI MHpa, B MPAKTUYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

KMHEMATHUKA

MexaHn4geckoe JBHKCHHUE.
21.1 OTHOCHUTEIBHOCTH MEXaHUYECKOT'0

nBuxeHust. Cucrema orcuéra. TpaekTopus

2.1

[Iepememenue, CKOPOCTb (cpenuss
CKOpOCTb, ~MT'HOBEHHas CKOpPOCTb) H
919 YCKOpPEHHE MaTepUaIbHOW TOYKH, UX
o MIPOEKIIMM Ha OCH CHCTEMBI KOOpIMHAT.
Cio)keHHe TEepeMEIICHUH W CIIOKEHHE

CKOpOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
2.1.3 npsMosiiHeiiHoe  aBwkeHue. [ 'paduku

3aBUCHUMOCTH KOOpJAWHAT, CKOpPOCTH,




2.2

214

YCKOpEHHs, TNyTH U  I[EepEeMELICHUs
MaTepuaibHON TOYKHA OT BPEMEHU

CBoOoaHoe majieHue. Y CKopeHue

CBOOOIHOTO IaJECHUSA

2.15

2.16

2.1.7

221

KpuBonuneiinoe nBuxenue. PaBHomepHOE
NBIDKEHUE  MaTepUalbHOM  TOYKH IO
OKPY>KHOCTH. YrnoBas CKOPOCTB,
AuHeWHas ckopocthb. Ilepuox u yactora.

LleHTpocTpeMuUTEIbHOE YCKOPEHHE

TexHuueckue yCTpOHCTBa: CIHAOMETD,
NBIKEHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIE
nepegadu

IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM ckopoctu. HccnegoBanue
COOTHOUIEHUS MEXIY NyTSIMU,
PO ICHHBIMA TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKHU
BpEMEHU npu PaBHOYCKOPEHHOM
JNBWKEHUM C HAYaJlbHOM  CKOPOCTHIO,
paBHON Hym0. HM3ydeHune [BUKEHUS
[IapyuKa B BS3KOM XUIKOCTH. M3yueHue
TIBIOKEHUSA Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO
JTIMHAMUKA
HpI/IHHI/IH OTHOCUTCIIBHOCTHU Tanumnes.

IIepBbiit 3akoH Hbrorona. MHepunansHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuna. [puHnun

CYNEpIIO3UIUN CUIT

Bropoi 3aKOH Hrrotona s
MaTepualbHOM TOYKM B HHEPLUHAIBHOU
cucrteMe orcuéra (MCO). Tperuil 3akoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK




2.3

224

3akoH BceMUpHOro TaroteHusa. Cuia
TshKecTH. IlepBas kocMudeckass CKOpPOCTb.

Bec Tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJBXKEHUSI W CHUJIa TPEHHUS IIOKOS.
Koadduruent TPEHUS. Cuia
CONPOTHUBIICHUS TMpPU JIBKCHUHM Tella B

KHUIKOCTHU UJIM I'a3€

HOCTyrIaTeJ'IBHoe u BpaiaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPAOTO Tella

2.2.8

Moment CUJIBI OTHOCHUTEIILHO ocH
BpamieHusi. Ilmedo  cunbl.  YcinoBus

paBHoBecust TBEpAoro Tena B UCO

2.29

2.2.10

TexHuueckue yCTpOWCTBA: MOJIIUITHUKH,

ABUIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

IIpakTueckue paboTHI. N3yuenue
IBIDKEHUS  Opycka 1O  HaKJIOHHOH
IJIOCKOCTH TIOJI JEHCTBUEM HECKOJIBKUX
cun. MHcecnenoBaHue 3aBUCHUMOCTH — CHII
YIPYIOCTH, BO3HUKAIOIINX B
nepopMupyeMoil TpyKMHE M PE3UHOBOM
oOpasie, OT BEIWYMHBI UX JeQOopMaluu.
HccnenoBanne  ycinoBUM — paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIIECTO OCh BpalllCHUSA

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MaTepualbHOW TOYKH, CHCTEMBI

231 MaTepHUaIbHBIX ToueK. VMmynbc cuisl u
M3MEHEHHE UMITYIIbCA TeJla
932 3akoH coxpaHeHusa wmiynsca B HCO.
o PeakTuBHOE IBHKEHHE
2.3.3 Pabora cuibl
2.34 MOIIHOCTE CHIBI




2.3.5

2.3.6

Kunernueckass »Hepruss MaTepuanbHOU

TOYKH. TeopeMa 0 KHHETHYECKOU OHEPIrun

[TorenunaneHas sHeprus. IlorenunanbHas
9HEprusi  ynpyro  nedopMHpOBaHHON
npyxuHbl. [loTeHnManbHas sHeprust tena

BOJIM3M IOBEPXHOCTHU 3eMITN

2.3.7

2.3.8

2.3.9

2.3.10

[loreHnmanpHple ¥  HENOTCHIMAJIbHBIC
cwibl. CBs3b pabOTHl HEMOTEHIMAIBHBIX
CHJI C U3MEHCHUEM MEXaHUYECKON SHEPTHH
CUCTEMBl  Tel. 3aKOH  COXpPaHEHHUs

MEXaHUYeCKOM OHCPI'ur
anyrne " HECYIIPYTHUEC CTOJIKHOBCHU

TexHnueckue  ycTpoWcTBa:  JIBUJKEHHE
paker, BOAOMET, KOIEp, IPYKUHHBIN

IIMCTOJICT

[Ipaktuueckue padotbl. M3ydeHue cBsi3u
CKOpOCTEH TENn Tpu HEYNpyroMm yaape.
UccnenoBanue cBsi3u pabOThl CHIIBI €

H3MCHCHHEM MEXaHHMYISCKOM OHCPIruu TCjia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSIPHO-
KUHETHUYECKON  Teopud. bBpoyHOBCKOE
3.11 JBUKCHHUE. Huddysus. Xapakrep
JBIDKEHUS. W B3aWMOJICHCTBHUS YaCTHII
BEIlIeCTBA
3.1 Mogenu CTpoeHus Tra3oB, >KMIKOCTEH U
3.1.2 TBEPABIX Tl U OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE 3TUX MoJIesei
313 Macca monekyn. KommuuecTBo BeriecTsa.
[TocTostHHast ABoraapo
314 TenmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [llkana remneparyp Lienscus




3.2

3.15

Monens wuneanpHoro rasza. OCHOBHOE
ypaBHEHHE  MOJICKY/ISIPHO-KHHETHICCKOU

TCOpPHU UACAIBHOI'O ra3a

3.1.6

3.1.7

3.18

AOcomroTHass TeMIeparypa Kak —Mmepa
cpeaHen KUHETUYECKON SHEPruu
TEIUIOBOrO JBM>KEHUA YyacTull ra3a. [llkana

temneparyp KenbBuna

VpaBuenue Knaneiipona — MeHueneesa.

3akoH JlaapTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
HIeaIbHOM rase C MOCTOSHHBIM
KOJIMYECTBOM BELECTBA: n30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

3.21

TexHudeckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp

[IpakTuyeckue pabotsl. I3MepeHne Macchl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXKIY
rapaMeTpamMHl COCTOSIHUSI Pa3peKEHHOI0

rasa
OCHOBbI TEPMOJIMHAMUKN

TepmoanHamMuueckas cucrema.
BuyTtpenHssa sHEprus TepMOAMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ N3MEHEHUS

3.2.2

KomuuectBo ~ temotet  u pabora.
BHyTpeHHsAs  dHeprusi  OJHOATOMHOTO

NCAJIBbHOIO ra3a

3.2.3

Bunnl TETJIONEPEIAYH:
TEIJIONPOBOAHOCTb, KOHBEKIIHS,
n3nydeHue. TermtoéMKOCTh Tena. Y aeapHast
TEIUIOEMKOCTD BEIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TEILJIOIIEpEaaUC

3.24

[IepBbIit 3aKOH TEPMOANHAMUKH.

HpI/IMeHCHI/IC nepBoro 3aKOHa




3.3

3.25

TCPMOANHAMUKN K nusomnponeccam.

I'paduueckas unTepnperanus paboThl ra3a

Tennossle MamuHbl. [IpuHIUIBL NEelicTBUS
TEIIOBbIX ~ MamuH.  IIpeoOpasoBanus
SHEPrud B TEIUIOBBIX  MalllMHAaX.
Koadduument nonesnoro neiictsus (nanee
— KII[) TermoBoit mammunsl. [{ukn Kapuo u
ero KIIJI

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTuMOCTh MpOLIECCOB B TMPHUPOJE.
TenoBble  ABUTaTeNnd. OKOJOTMUECKHE

POOIEMBI TETUIOHEPTETHKU

3.2.7

TexHudeckue  yCTpPOMCTBA:  JBUTATEIlb
BHYTPEHHETO Cropasus, OBbITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[Ipaktnyeckne  pabotel.  M3mepenue

yIeIbHOU TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

3.3.2

3.3.3

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenne u kumeHue. YaenbHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

AOcCoIoTHAs ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

Bo3ayxa. HacelleHHbIN niap

Teépnoe Ttemo. Kpucrammueckue u
aMmop(dHbIe Tema. AHU30TPONMHS CBOWMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

3.35

3.3.6

[InaBnenue u KpuctaymM3anus. Y AeIbHAs

TCIIJIOTA IIJIaBJICHH . CY6J'II/IMaI_[I/I$I
ypaBHeHI/IC TEILIOBOro OajlaHca

TexHnueckue ycTpoiicTBa: TMTPOMETP U

IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHN




MOJIYUYCHHUSA COBPCMCHHBIX MATCpPUAJIOB, B
TOM YHUCJIIC HaHOMATECpHaJIOB, u

HaAHOTCXHOJIOIT'NH

3.3.7

[Ipaktuyeckne  pabotel.  M3mepenue

BJIAKHOCTH BO31yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

41.2

OnekTpuzauysi Tel. DNEKTPUYECKUI 3aps.
JIBa BUa IIEKTPHYECKHX 3apsi/I0B
[TpoBoxHUKH, TMJICKTPUKU u

IIOJTYITPOBOTHUKHU

4.1.3

3aKOH COXpaHEHHUS ICKTPUIECKOT0 3apsiia

414

B3aumopeiictBue 3apsanoB. 3akon Kynona

415

Onexrpuueckoe none. HanpskénHocts
3JIEKTPUYECKOIO IOJIAL. [TpuHnmn
cynepno3uuuu. JIMHMKM HanpsKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

4.1.6

4.1.7

4.1.8

419

4.1.10

PaGota cui 3JEeKTPOCTATHYECKOTO MOJISL.

Ilorennuan. Pa3HocTh MOTEHIINAIOB

HpOBOI[HI/IKI/I n JAUSJICKTPUKU B
ITOCTOSIHHOM QJICKTPUYICCKOM TI0JIC.

I[I/ISJ'ICKTPI/ILIGCKa}I MMPOHUTTACMOCTDb

ONneKTpOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa.

3HeprI/I${ 3apsAKCHHOT'O KOHACHCATOpa

TexHudeckue ycTpoWcTBa: DIEKTPOCKOIL,
JIIEKTPOMETD, AIIEKTPOCTATUYCCKAS
3allUTa, 3a3eMIICHHE DIIEKTPOIPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

[IpakTuyeckne  pabOTHI. H3mepenne

ANMEKTPOEMKOCTH KOHIEHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBIX CPEJJAX




421

Ycaopus CYIICCTBOBAHUA TMOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HWcTtouHukm TOKA.

Cuia Toka. I[locTOSSHHBINH TOK

4.2.2

4.2.3

4.2.4

Hanpsokenne. 3akoH Oma a1 yyacTka
Lenu

DneKTpuuecKoe COIPOTHBIICHUE.
VY nenpHOe CONPOTUBIICHHUE BEILIECTBA

HOCJ’ICI[OB&TGJ'IBHOC, napajjiCJIbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

Pabora »onexTpuyeckoro TOKa. 3aKOH
Jxoyinsa — Jlenna

MoIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (nanee — 2JC) u
BHYTPEHHEE COINPOTUBJICHHEC HWCTOYHUKA
ToKa. 3akoH OMa /7151 TOJTHOM (3aMKHYTO )
JIEKTPUIECKON LEIIN. Kopotkoe

3aMBbIKaHHC

DONeKTpOHHAasT MPOBOAUMOCTh  TBEPIBIX
METAJJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJIOB oT TEMIIEPaTypBHI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

[TonynpoBoAHUKH. CobcTBenHas u
MIpUMeECHas MIPOBOIMMOCTD
MOJYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoza. I[loaynpoBogHIKOBBIE TPUOOPEI

DNEeKTpUYECKH TOK B  3JEKTPOJIUTAX.
DNEeKTpONUTHYECKas JTMCCOITHAITHA.
DIeKTponn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSITENEHEIN U HECAMOCTOSATEIILHBIN

paspdn. Pazauunsie THUIIBI




4.2.13

4.2.14

CaMOCTOATENIBHOrO  paspsaa. MouHus.

IImazma

TexHuueckue yCTpOMCTBA: aMIIEPMETD,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
3NEKTpOHArpeBaTeibHbIe puoopsI,
3JIEKTPOOCBETUTEIIbHBIE npudopHI,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMHUCTOPbI U  (OTOPE3UCTOPHI,

HOJ'Iyr[pOBO,I[HI/IKOBHﬁ JAU0J, raJlbBaHHKa

[IpakTnueckue paboThI. N3zyuenue
CMELIAaHHOTO COEeIMHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTouHMKA TOKa M €ro
BHYTPEHHET 0 COIIPOTHUBIICHUS.

HaGmronenue anexrponuza




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Msxkumies I'. 5., Byxosnes b. b., Corckuit H. H. / TIlox pen. [TapdentseBoii H. A.
®usuka. 10 kinacc. bazoslit yposens.: [Ipocsemenue 2024.

METOAUYECKHUE MATEPUAJIBI 1J1 YYUTEJI S

I'.41. Msakumes, b. b. byxosnes, H.H. Corckuit ®uznka 10 k1. @usuka 10 xnacc. bazoBsiit u
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