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Pabouast mporpamma 1o (usuke Ha ypoOBHE CpellHEro oOIIero oopa3zoBaHus



(0a30BbIll YPOBEHb H3YUEHMSI MPEIMETa) COCTABIIEHA HAa OCHOBE MOJIOKEHUU U
TpeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOM MPOTPAMMBEI,
MpeacTaBiIeHHbBIX B DenepanbHOM TOCyJapCTBEHHOM 0O0pa3oBaTEIBbHOM CTaHIAPTE
cpennero obmero obpazoBanus (PI'OC COO), a Taxke ¢ yu€toMm (enepaabHON
paboueii mporpaMMbl BociuTaHus M KoHmenmuu npenomaaBaHus y4eOHOTO mpeaMeTa
«Duzuka» B oOpa3zoBaTenbHbIX  opranm3auusx Poccuiickoit ~ ®Depepaiiuu,
peaTn3yIIMX OCHOBHBIE 00IIc00pa3oBaTeIbHbIE TPOTPAMMBI.

MNOACHUTEJBHASA 3AIINCKA

Conepxxanne I[Iporpammbl HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAay4yHOW KapTUHBI MHupa yyammxcs 10—I11 kmaccoB mpu oOyueHun ux (pusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBbHOCTHOrO mnoaxoxaa. IIporpamma
cootBercTByeT TpeboBanusM @OI'OC COO x mnjIaHUpPyeMbIM JIMYHOCTHBIM,
MpPEAMETHBIM U METa- MPEAMETHBIM pe3yibTaTaM OOYYEHHS, a TAKXKE YUYUTHIBAET
HEOOXOJAMMOCTh pEaTU3alMN MEXIPEIMETHBIX CBA3€H (U3MKU C E€CTECTBEHHO-
Hay4YHbIMU Y4€OHBIMM IpeaMeTaMu. B Hell onpenensroTcss OCHOBHBIE LIETH U3YUEHUs
(¢uU3MKKM Ha YpPOBHE CpEAHEro OOIero oOpa3oBaHUs, IUIAHUPYEMBIE PpE3YJIbTaThl
OCBOEHUS Kypca (PU3UKU: JIUYHOCTHBIE, METANPEAMETHBIE, MIPeIMETHBIE (Ha Oa30BOM

YPOBHE).
[Iporpamma BKIIFOYAET:

. IUTAaHHpPYEMBbIE pe3yJbTaThl OCBOCHUA Kypca (PU3MKU HAa OA30BOM YpPOBHE,
B TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

. cojepkanue ydeOHoro mpeamera «®duszMkay MO  roaam
o0yueHus;

. IPUMEpPHOE TEMATHUYECKOE IJIAHUPOBAHME C YKa3aHUEM KOJIHMYE- CTBA
4acoB HA M3yYECHHE KaXIOM TEMbl M MPUMEPHOM XaApAKTEPUCTUKOW Yy4eOHOM
NEATEIBHOCTH YYAIIUXCsl, PEAUIN3YEMOM ITPU U3YUYEHNUH ITUX TEM.

[TporpaMMa MoOKeT OBITh HCIHOJB30BaHA YUYUTENISAMH KaK OCHOBa JUIs
COCTaBJICHHsI CBOMX pabouux mporpamm. [Ipu paspaboTke pa- Goueil mporpamMmbl B
TEMaTUYECKOM IUIAaHWPOBAHUU JIOJKHBI OBITh YUTEHBl BO3MOKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (IU(PPOBBIX) 00pa30BATENBHBIX PECYpPCOB, SBISIOMUXCA y4eOHO-
METOJIMYECKU- MU MaTepuajaMu (MyJIbTUMEAUUHBIE MPOrpPaMMBbl, 3JIEKTPOHHBIE
y4eOHUKM U 3aJaYHUKH, DJIEKTPOHHBIE OMOJIMOTEKH, BUPTyajbHbIE JabopaTopuw,
UTPOBbIE MPOrPaMMbI, KOJUIEKUMKM LHUQPPOBBIX 00pa3oBaTENbHBIX PECYPCOB),
peanmsyromuMu  quaaktTadeckue Bo3MoxkHocTm  MKT, comepkaHne KOTOPBIX
COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHUM.

Pabouas mporpamMma He CKOBBIBAET TBOPUYECKYI0 HHHIIMATUBY YUWUTENEH U
PEIOCTaBISET BO3MOKHOCTD ISl peaM3allii Pa3IMUYHbIX METOAMYECKUX MOAXO0/I0B
K opraHuzanuu o0yeHus (pu3uKe IpHU YCIOBUM COXpPAaHEHUsI 00sA3aTENbHONW YacTH CO-
aepxaHus Kypca. KomuuecTBo yacoB B TeMaTHUECKOM IJIAHUPOBAHUHU HA H3YUYCHHE
KaXXIOW TeMBbI SBIISIETCS OPUEHTUPOBOYHBIM U MOXKET OBITh U3MEHEHO KaK B CTOPOHY



YMCHBUICHUA, TAK U YBCJIHW- YCHHA B 3aBUCHUMOCTHU OT PCAIIM3YCMbIX MCTOAUYCCKUX
IMOAXO0A0B U YPOBHS IOATOTOBJICHHOCTH YUaIIUXCA.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

®dusuka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX NPUPOIBI, BbI- CTyHas B
KayecTBE YYEOHOIo IpeaMeTa B ILIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxatomiem mupe. HIkonbHbIN Kype (U3NKH — CUCTEMOOOPA3YIOLIHIA
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB U SIBICHUN, M3y4aeMbIX XUMHEH, OHO- JIOTHEH,
¢dusudeckoii reorpaduelt u actpoHomueil. Mcrmons30BaHne U aKTHBHOE MPUMEHEHUE
¢u3znyecKuX 3HAHUN OTpEAeNAeT XapakTep U Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUMN
B cdepe DSHEpPreTukd, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYyYEHHsS] HOBBIX
MaTepualoB C 33JaHHBIMH CBOMCTBaMH U Jp. M3yueHue (U3MKH BHOCUT OCHOBHOM
BKJIaJ B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa Y4YallUXCs, B
(opMHpOBaHHWE YMEHHI MPUMEHATHh HAyYHBI METOJ MO- 3HAHUSA IPHU BBITOJIHEHUH
UMU Y4eOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca (u3uku cpenHel HIKOJIbI MOJOXKEH psJl UACH, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLHUIIBI €T0 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCeX pasjie- JOB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEM Marepual Kypca (QU3UKU
00beMHEH BOKPYT (hu3myeckux Teopuil. Benymmm B Kypce siBisieTcst (GOpMUpOBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanvzanus TPEANonaracT HCIOJIb30BaHUEC
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKW, OCMBICIEHUE CBSI3U Pa3BUTHS
(U3HUKHU ¢ pa3BUTHEM OONIECTBA, & TAK- K€ C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKMM KPYrOM TEXHUYECKHUX M TEXHOJIOTMYECKUX NPHIIOKEHUI
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoea »3konocusayuu peanusyeTcss NOCPEACTBOM BBEICHHS JJIEMEHTOB
COJIepKaHusl, MOCBAUIEHHBIX AKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOphIE
CBSI3aHBI C Pa3BUTHMEM TEXHUKH M TEXHO- JIOTHH, a Takke OOCYXKIEHHs MpoOieM
paIoHaIbHOIO MIPUPOIO- TOIH30BAHUS U HKOJIOTHUECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (QU3MKM CpEeAHEH IIKOJIbI SBIISIFOTCS
¢usnueckue Tteopuu (hopmMupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHUS
du3nueckoil TEOpUHM, poaH (PYHIAMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAHULAX NMPUMEHUMOCTH TEOPUU, AJIA
OMMCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAXO0M B Kypce (PU3MKH peanu3yeTcsi Mpexiie
BCEro 3a CUET OpraHM3alMU HKCIEPUMEHTAIbHON AesITeNbHOCTH oOyuatomuxcs. s
0a30BOro ypoBHsI Kypca (U3MKH — 3TO HCIHOJB30BAaHUE CUCTEMbI (POHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U Ja0OpaTOPHBIX paboOT, KOTOpPHIE B MPOTpPaMMeE



oObeIMHEHbl B OOMIMI CHHCOK YYEHHYECKHX MpaKkTUuecKux padoT. Boiaenenue B
YKa3aHHOM IepeyHe JIaDOpaTOPHBIX paldOT, MPOBOJMUMBIX JUJISI KOHTPOJS M OLEHKH,
OCYUIECTBJISIETCS. ~ y4aCTHHKaMu  oOpa30BaTEIbHOTO  IpoLecca  HUCXOIsd U3
0COOCHHOCTEN TeMaTH4eCKOro TUIAHUPOBAHMS U OCHaleHus kabunera ¢usuku. [Ipu
3TOM o0ecleyuBaeT- Cs OBJAJCHUE OOYyYArOUIMMUCA YMEHUSMH MPOBOAUTH
KOCBEHHBIE HM3MEPEHHMsI, HCCIEAOBAHUSA 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yJeseTCsl PEIICHUIO paCUETHBIX U KaU€CTBEHHBIX 3a71a4.
[Ipu sTOM ISl pacU€THBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3a7a4d C SBHO 3aJaHHOM
(bu3nueckoil  MOJEbl0, IMO3BOJSIONIME TMPUMEHATh M3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieia Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. [l KadyecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIIOTCSA 3a- JaHUS Ha
0OBbsSICHEHUE TPOTEKaHUs (PU3MUECKUX SIBJICHUN W TMPO- IIECCOB B OKpYKArOUIEH
KU3HU, Tpelyromue BbIOOpa (U3MYECKOW MOAECNM JUIsi CHUTYyallMd MPaKTUKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B cootBercTBuu ¢ TpeboBanusimu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
oOecrieueHn0 y4eOHOro rmnpoiecca 0a30BbId ypOBEHb Kypca (UM3UKUA B CpEeAHEH
IIKOJIE JIOJDKEH M3y4daThbCsl B YCIOBHUSIX TMPEAMETHOro KaOuHeTra (PU3MKU WIH B
YCIIOBHSIX UHTETPUPOBAHHOIO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO UKIIA. B
kaOuHeTe (U3HMKU JIOJDKHO OBITh HEOOXoAauMmoe jabopaTopHoe 00O0pyJOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MPOrpaMMe YYCHUYECKUX TMPAKTUYECKUX paldoT H
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (POpPMHUpPYETCS B COOTBETCTBUH C
OPUHLMIIOM  MUHUMAJIbHOM  JIOCTATOYHOCTH W OOECIIEYUBAET  IOCTAHOBKY
HNEPEUYUCIIEHHbIX B MpOrpaMMe KIIOUEBbIX JEMOHCTPALMA Ui HUCCIIEJOBaHUS
M3yYaeMbIX SIBICHUN U MPOIIECCOB, IMIUPUICCKUX U PYHIAMEHTAILHBIX 3aKOHOB, UX
TEXHUYECKUX MTPUME- HEHUH.

JlaGopatopHoe o0O0OOpyIOBaHUE MJiI YYCHUYECKUX MPAKTHYECKUX padboT
(dopmupyeTcss B BUIE TEMAaTHYECKUX KOMIUIEKTOB M OOecnedyuBaeTcss B pacuére
OIHOTO KOMIUIEKTa Ha JBYyX oOyvaromuxcsi. TemaTHuecKue KOMIUIEKTHI
nabopatopHOro 000pyAOBaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
WCIIOJIb30BaHNN AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

HEJU U3YUYEHUSA YYEBHOTI'O ITPEJMETA «®U3UKA»

OCHOBHBIMHU 1EJIIMHU U3y4YEHUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

— (¢opMupoBaHHWE HMHTEpPECa W CTPEMJICHUS OOYYArONIMXCS K HAydYHOMY
M3YYEHUIO IPUPObI, Pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTME TMPEACTAaBICHUM O HAy4yHOM METOAE I[O3HAaHUS U
(opMHpOBaHKE UCCIIEIOBATENHCKOTO OTHOILICHUS K OKPYKAIOIUM SIBJICHUSM;

— (opMHpOBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (QopMupoBaHHME YyMEHUH OOBACHATH SBIEHUS C MCIOJIb30BAHUEM



(bI/IBI/I‘-IeCKI/IX 3HAHUU U HAayYHBIX JTOKa3aTCJIbCTB,

— (¢opMupoBaHWE TPEICTABICHUNA O PO (DU3UKH IJIST Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JocTuxeHre 3THX Liejied 00ecreunBaeTcs PelICHUEM CIEAYIOMMX 3a1ay B
mpoIiecce u3ydeHus Kypca U3k Ha ypOBHE CPEIHE- IO O0IIET0 00pa30BaHUs:

— TpUOOpEeTeHHE  CHUCTeMbl  3HaHUW 00  0o0mMX  (U3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX, BKIIOYAsT MEXaHHUKY, MOJCKYJISIPHYIO (PU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPO(DU3UKHU;

— ¢dopMUpOBaHME YMEHUM TPUMEHATh TEOPETUUYCCKHE 3HAHUSA IS
00bsICHEHUS (U3NYECKUX SBJICHUNW B MPUPOJE M JUI NPUHATHS TPAKTHUCCKUX
pPELIEHNI B TOBCEHEBHOM KU3HU;

— OCBOEHHE CIIOCOOOB PEIICHHS Pa3IWYHBIX 3a7a4 C SIBHO 3aJlaHHOMU
bu3uYecKod MOJIENbI0, 3a/ad, MOJPa3yMEBAIOIIUX CAaMOCTOSITEIBHOE CO3/IaHUE
dbu3uYecKoi MOJIeNH, aJeKBAaTHON yCIIOBUSIM 3aa4H;

— TIOHUMaHWE (PU3NYECKUX OCHOB U TMPUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

—  OBJIQJICHUE METOJAaMH CaMOCTOSITEJIbHOTO IIAHUPOBAHUS U TIPOBEICHUSA
(bU3UYECKUX SKCIIEPUMEHTOB, aHAJIN3a U UHTEPIPETALIMU UHPOPMAITUU, OTIPEICIICHUS
JIOCTOBEPHOCTH IMOJYYEHHOI'O PE3yiIbTaTa;

— CO3JaHHME YCJIOBUM JJIsi Pa3BUTHS YMEHUM IPOEKTHO-UCCIIEI0BA-
TEJIbCKOW, TBOPUECKOU JI€SITETBHOCTH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBum ¢ ®I'OC COO ¢usuka sBisieTcss 0053aTeIbHbIM PEAMETOM
Ha ypoBHE cpeaHero ooOiero odpazoBanus. [lanHas mpo- rpamMma mpeaycMaTpuBaeT
n3yueHnue (pusznku Ha 6a30BOM ypoBHE B 00bEMe 136 4 3a nBa rojia oOydeHus mo 2 4
B Henemo B 10 m 11 xnmaccax. B tematnueckom mranupoBanuum mig 10 n 11 ximaccos
MPEANOAratoTcsl pe3epB BPEMEHH, KOTOPBIM YYMTENIbh MOXKET MCHOJb30BaTh II0
CBOEMY YCMOTPEHHIO, U IIOBTOPUTEIILHO-0000IIAIOIINE YPOKH.

Jrobass pabouas mporpaMma JOJDKHA TOJHOCTHIO BKJIIOYaTh B ceOs
COZEpKAaHNUE TaHHOU MMPOrPaMMBbl.

B oTmenbHbIX ciydasx Kypc ¢u3MKH 0a30BOTO0 YPOBHSI MOXKET U3y4aThCs B
o0béMe 204 u 3a nBa rojma oOydenus (3 u B Hemento B 10 u 11 kmaccax). B atom
Cllyyae yBEIMYMBAeTCsd HE MeHee 4eM 10 20 4 pe3epBHOE BpeMs, KOTOPOE
UCTIONB3YETCSl yUUTENEM JJIsl M3YYCHHsI BOTIPOCOB, TECHO CBS3aHHBIX C BHIOpAHHBIM
npoduieM oO0ydeHUs, U yBEIUYUBACTCS yueOHas Harpys3ka, OTBOJAMMAs Ha W3YYCHHE
MEXaHUKH, MOJICKYJIIPHOU (PU3UKH U AJIEKTPOJANHAMUKH, 32 CUET paCHIMPEHUS YUCIIa
7a00paTOPHBIX PabOT UCCIENOBATENBLCKOIO XapakTepa M YPOKOB  pEHICHUS
Ka4yeCTBEHHBIX U PACUETHBIX 3a/1a4.

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI YYEBHOI'O IPEMETA
«®U3UKA» HA YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUSI
(FA30BBIf YPOBEHD)



OcBoenue yuebHOro mnpeamera «dusuka» Ha ypOBHE CpEIHEro OOIIEro
oOpa3zoBaHus (0a30BbIi ypOBEHB) JOJKHO OOECIEUUBATH JAOCTHXKCHHUE CIEAYIOITUX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATDBI

I'pasicoanckoe eocnumanue:
—  ¢hopMUPOBAHHOCTD IPaXKTAHCKON TTO3UITUN oOyyarorerocs Kak

AKTHUBHOI'O 1 OTBCTCTBCHHOI'O YICHA pOCCHﬁCKOI‘O 06HI€CTB8,;
—  HPHUHATHUC TPAIUIHUOHHBIX O6I].[€‘-I€JIOB€‘-I€CKI/IX TF'YMaHUCTUYCCKUX U

ACMOKPATHYCCKHX HCHHOCTCﬁ;

— T'OTOBHOCTbH BCCTH COBMCCTHYIO ACATCIBHOCTD B HHTCpCCAX
I'pa’XIaHCKOI'O 06IH€CTBa, Y4aCTBOBATh B CAMOYIIPpABJICHHHN B HIKOJIC M ACTCKO-
IOHOIICCKUX OpraHu3anusiax;

— YMCHHC BSaHMOHCﬁCTBOBaTB C coMaJIbHbIMH WHCTUTYTaMU B
COOTBCTCTBUHU C UX (1)YHKI_[I/I$IMI/I N HAa3HAYCHHUECM,

— I'OTOBHOCTDB K FYMaHHTapHOﬁ )51 BOHOHTépCKOI;’I JACATCIBHOCTH.

Ilampuomuueckoe eocnumanue:
—  ¢chOpMHUPOBAHHOCTh  POCCHUUCKOM IpaKIaHCKON MACHTUYHOCTH,

NaTPUOTU3MA;
—  [IEHHOCTHOE OTHOILIEHHE K FOCYJIapCTBEHHBIM CHMBOJIAM; JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

— JlyxoeHno-upasecmeennoe eocnumanue:

— c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHYCCKOTO TIO
BEJICHUS,

—  CHOCOOHOCTH OIICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,

OPUEHTUPYSACH HAa MOpPaAJIbHO-HPABCTBEHHBIC HOPMBI M ILIEHHOCTH, B TOM YMCIIE B
NESTEeIIbHOCTU YYEHOTO;

— OCO3HAHHUC JIMYHOI'O BKJIaJa B IIOCTPOCHHUC YCTOﬁqHBOFO

Oymy1ero.

Icmemuueckoe ocnumanue:

— DCTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYLIETO (PUZNIUECKON HayKe.

Tpyoosoe socnumanue:

—  HWHTEpEC K pa3anvHbIM chepaM mpodecCHOHATBHON AeSITEIIBHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpIUIaTh OCO3HAHHBIM BHIOOD
Oynyiel mpo¢eCcCuu 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30OBaHHMIO M CaMOOOPa30BaHUIO B
obnacTu GU3UKY HA IPOTSHKEHUN BCEH KU3HH.



IKonozuueckoe socnumanue:
— c(hOPMHUPOBAHHOCTH IKOJIOTUUECKOMN KYJIbTYPHI, OCO3HaHHE

IJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;
— IUJIAaHUPOBAHHME M OCYIIECTBJICHHUE ICHCTBUN B OKpyXKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUEC- CTBA;

— pacmmpCHHC OIIbITa ACATCIIbBHOCTHU AKOJIOTUUYECKOM HarpaBJICHHOCTH Ha
OCHOBC NMCIOIIIUXCsL 3HAHUU 110 (1)I/ISI/IK€.

lleuuocmu HAY4YHO20 NO3HARUA:

— C(i)OpMI/IpOBaHHOCTI) MHUPOBO33PCHUA, COOTBCTCTBYIOLICTO

COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3NYECKON HAYKHU;

— OCO3HaHWE IIEHHOCTH HAYYHOW JESTENbHOCTH, TOTOBHOCTH B IPOIIECCE
U3y4eHus: (U3UKH OCYLIECTBIIATH IMPOEKTHYIO U HCCIIEIOBATENbCKYIO ACSITEIbHOCTD
WH/IMBHUIYQJILHO W B TPYIIIIE.

B mpouecce nocTukKeHUs] JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS IPOrPaMMBI
cpenHero oOmero oopa3oBaHus Mo (PU3MKE y 00ydaro- IIUXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIN UHMELIeKN, TIPEITOIaT oI ¢(hOPMHUPOBAHHOCTE:

—  camoco3HaHusi,  BKIIOYAIOIIET0  CIIOCOOHOCTh  IMOHUMAaTh  CBOE
SMOLIMOHAJIIBHOE  COCTOSIHUE, BHJETh HAIPaBICHUS Pa3BUTHS  COOCTBEHHOM
AMOIIMOHAJIEHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

— camopezyiuposanusi, BKIIOYAIOIIETO0 CAMOKOHTPOIb, YMEHHUE
NPUHUMATH OTBETCTBEHHOCTH 32 CBOE MOBENEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K
HMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

—  GHYympeHHel MOmueayuu, BKIIIOYAIONIEH CTpEMJICHHE K JOCTH- >KEHHUIO
[EJH U yCTIeXy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXO/IS U3 CBOUX
BO3MOKHOCTEH;

— omnamuu, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHUMATh 3SMOLMOHAIbHOE
COCTOSIHME JPYTUX, YUUTHIBATh €0 IMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

—  COYUQNbHLIX HABLIKOG, BKIIOYAIOIIMX CIOCOOHOCTh  BBICTPaMBATH
OTHONICHUS C JPYTHMMH JIFOJbMH, 3a00THUTHCS, MPOSBIATh WHTEPEC W pas3periarhb
KOH(MITUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

YHuBepcaJibHbIe 03HABATEIbHbIE eiiCTBUS

bazoevie nozuueckue oeiicmeus:

—  CaMOCTOSITENIbHO  (OPMYJIMPOBATh W  aKTyaIM3UPOBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

—  ONpEenensATh LENU ICATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUHU HUX
JOCTHKECHUS,

—  BBIBJATH 3aKOHOMEPHOCTH M MNPOTHUBOPEYUS B PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;

—  pazpabaThIBaTh IJIaH pelieHus npooJieMbl ¢ YIETOM aHaIU3a



HMMEIOLIUXCSI MATEPUATIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

—  BHOCHUTb KOPPEKTHUBHI B JI€ATEIBHOCTh, OLICHUBATH COOTBETCTBUE
PEe3yJbTATOB LIEJISIM, OLICHUBATH PUCKH MOCJEACTBUN JIEATENIb- HOCTH;

— KOOPIAMHHPOBAaTH ¥ BBINONHATH pabOTy B YCIOBHUSX peajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIILUICHUE MPU PEUICHUM >KU3HECHHBIX
poOJIeM.

ba3zoevie uccnedosamenvckue oeiicmeus:

— BIAQJETh HAY4YHOW TEPMUHOJOTUEH, KJIIOYEBBIMU  TOHSITHUSIMU U
METO/IaMH (PU3NYECKON HAYKU;

— BIAQJETh HaBbIKAMU  y4e€OHO-HCCIIEIOBATEIbCKOM UM MPOEKTHOMN
JesTeIbHOCTH B OONAcTH  (PU3MKH; CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pEIIeHMs 3ajay (u3hYe- CKOTO COJepKaHus,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B NTO3HAHUS;

— BJAJETh BHUJIAMH JICSITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
HMHTEpIIpeTalii, NpeoOpa3oBaHUI0 UM TPUMEHEHUI0O B pa3- JIMYHBIX YYEOHBIX
CUTYaLIMsIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

—  BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UpPOBATH 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ PEIICHUS, HAXOJIUTh apTyMEHTHI JJIsl 10Ka3aTelIbCTBA CBOUX
YTBEPKJICHUMN, 33a]1aBaTh IMapaMe- TPbl U KPUTEPUH PEIICHUS;

—  aHaJIM3WpOBaTh TOJIYYEHHBIE B XOJI€ PELICHUS 3aJa4d pPE3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATHh M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

— cTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auu B 00pa3oBa- TEIbHOMN
NeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

— JlaBaTh OIEHKY HOBBIM CUTYallMsIM, OLEHUBATh MPUOOPETEHHBIN
OTIBIT;

— yYMETh NEpPEeHOCUTh 3HaHUA MO0 (U3UKE B MPAKTUYECKYHO O0JIacTh
KUZHEACATEITLHOCTH;

— yMETh UWHTETPUPOBATh 3HAHMS W3 Pa3HbIX MPEAMETHBIX
oOJacrei;

— BBIJBUTaTh HOBBIC UJEU, TpeajiaraTb OpPUTHMHAJIBHBIE TOAXOAbl U
pElIeHus; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Paboma c ungpopmanuei:

—  BJIaJIETh HABBIKAMH TOJIYYCHUSI HH(POpMAIUK (HU3UIECKOTO COJICPKAHUS
M3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBISATh MOWCK, AHAIIN3,
CUCTEMATH3AIMI0 W WHTEPIpETauio HHPOpMAIMK pa3IUYHBIX BUAOB U (opMm
MIPEJCTABIICHHUS;

—  OLIEHMBATh JIOCTOBEPHOCTh HH(DOpMAIUY;

—  HCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA B PCENICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOJIIOICHHEM TPeOOBaHUN SPrOHOMMKHU, TEXHUKH O€30I1aCHOCTH, TMTHEHBI,
pecypcocOepeeHusi, TPaBOBBIX M OITUYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

—  CcOo37aBaTh TEKCTHI (PU3WYECKOTO COACPIKAHKS B pA3IUIHBIX (pop- MaTax ¢
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yu€TOM Ha3zHaueHHUd MH(DOpPMAIMM U LIETIEBOW ayAUTOPHUH, BBHIOMpAs ONTUMAJIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaTU3allnu.

YHuBepcajJbHble KOMMYHUKATUBHBIE 1eHCTBUA

Oowenue:

—  OCYHUIECTBIIATh OOIIEHHME HAa Yypokax (U3MKK W BO BHEYPOUHOMH
NEeATEIIbHOCTH;

—  pacmo3HaBaTh TMPEANOCHUIKA KOH(MIMKTHBIX CHUTyallud M CMsT4aTh
KOH(JIUKTBI;

—  Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

Coeémecmnasn 0eamenbHOCHb:

— TIOHMMAaTb U  WCHOJIB30BAaThb  I[PEUMYIIECTBA  KOMAaHIHOW U
UH/IMBUIyaJIbHOHN paboThI;

—  BbIOMpaATh TEMAaTUKY U METOJbl COBMECTHBIX JIEHCTBUH C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)KJI0I'0 YJI€Ha KOJUICKTUBA;

— [pUHUMATHh LEIU COBMECTHOW JEATECIBHOCTH, OPraHU30BbIBATH WU
KOOPAUHUPOBATh JEHUCTBUA II0 €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JEHUCTBUH,
pacupenensaTb poJM C YyY4ETOM MHEHMM YYaCTHHKOB, OOCYXJAaTh pE3yJIbTaThbl
COBMECTHOU padoThI;

—  OLICHMBATHh Ka4e€CTBO CBOETO BKJIAJA M KaXJOr0 YYaCTHHKAa KOMAaH[bI B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— §OpemlaraTb HOBBIE NIPOEKTHI, OLEHHUBATh HAEU C IO3ULUUNA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

—  OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

YHuBepcajbHble peryJjsiTUBHbIE el CTBUS

Camoopzanuzayusn:

—  CaMOCTOSITEJIBHO OCYIIECTBJISTh TO3HABATENBbHYIO JESATEIBHOCTh B
o0nacTu GU3UKU U aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTa- BUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

—  CaMOCTOSITEJIBHO COCTABJISITH TUIAH PEIICHUS PACUETHBIX U KaU€CTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUH;

— AaBaTb OLICHKY HOBBIM CUTYAIIUAM,

—  pacHmpsATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPE]T
IIOYTCHUM;

—  JieraTh OCO3HAHHBIN BBHIOOP, apTyMEHTHPOBATH €ro, Opath Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHNUE;

— OLICHHUBATb MTPUOOPETEHHBIN OMIbIT;
— cnoco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO 3PYIULIMU B 00JacTH

(U3HKH, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.
Camoxkonmpons:



— J1aBaTh OIEHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTHUBHI B
NEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

— BIIQJETh HaBBIKAMH TIO3HABATEILHON pedIeKCHH KaK OCO3HAHHUS
COBEpIIAEMbIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, HUX pPE3yJIbTaTOB U
OCHOBAHWI; WMCIOJIb30BaTh NPHUEMBI pedICKCUU IS OLEHKH CHUTYyaluH, BhIOOpa
BEPHOIO PEIICHHUS;

—  yMETh OLICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHHUIO;

— [PUHUMATh MOTHBBI U apTyMEHTHI APYTHX MpPU aHAIU3€ Pe3yJib- TaTOB
NEeSITEbHOCTH.

Ilpunamue cebda u opyzux:

— IPUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

— NOpUHUMATh MOTHUBBI M apTyMEHTHl APYTUX MNpPHU aHAIN3€ PE3yJIbTAaTOB
NeATEIIbHOCTH;

— MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIMIMOKH.

HPEAMETHBIE PE3YJIbTATDBI

B mpouecce u3yuenus kypca ¢pusnku 06a30Boro ypoBHs B 10 kiacce yueHUK
HAy4UTCH:

—  JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTHUHBI MHpPAa, B Pa3BUTUU COBPEMEHHOU TEXHUKH H
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOJIEH;

—  YUYUTHIBaTh TPAaHULIBI MPUMEHEHUs WU3YYEHHBIX (PU3NYECKHX MOJEIECH:
MarepuaibHas TOYKa, MHEpIMaIbHAs CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
WJICAUTbHBIN Ta3; MOJAEIU CTPOEHUS Ta30B, KUAKOCTEW W TBEPJIBIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NpU PEIICHUH (PU3NYECKUX 3a]1ay;

— pacrno3HaBaTh (PU3MYECKHE SBJICHMS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJIAPHO-KUHETUYECKOW TEOPUM CTPOCHUS
BEILECTBA U JJIEKTPOJUHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPAMOJMHENHOE
JIBUKEHHE, CBOOOJHOE TaJCHHUE Tel, JBMKEHHE 110 OKPYXHOCTH, WHEpIHs,
B3auMojielicTBre Tel; Tuddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIAKOCTEH U
TBEPABIX TEJI, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUM (OXJAXKIECHUH), TEIIOBOE
paBHOBECHE, WCIAPEHUE, KOHICHCALMs, IUIABJICHWE, KPUCTALIM3ALUs, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, IOBBILICHUE JABJICHUS Ta3a INPU €r0 HarpeBaHUU B 3aKPBITOM
COCyJie, CBSI3b MEXKIY MapamMeTpaMu CO- CTOSTHUA ra3a B H30IPOLECcCax; JICKTPU3ALMS
TE€JI, B3aUMOJEHUCTBUE 3apANIOB, JIEKTPUUECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE IEVCTBUS TOKA;

—  OINHKCHIBaTh  MEXAaHWYECKOE JBWKEHUE, MCHOJb3yd  (QU3NUeCcKue
BEJIMYMHBI: KOOpPAWHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CUja, MMIIYJIbC TeJla, KHHETHYECKas JHEPIus, NOTCHUUAIbHAS  JHEPIus,
MexaHu4yeckas paboTa, MeXaHH4YecKas MOIIHOCTb; IMpPU ONUCAHUM TMPAaBUIBHO
TPAKTOBAaTh (DUBUYECKUN CMBICI HCHOJb3YEMbIX BEJIUYMH, HUX OOO3HAYEHUS U
€IMHULIbI, HAXOAUTHh (HOPMYIIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYHUHY C
OPYTUMU BEIUYHHAMY;

—  ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJN U TEIUJIOBBIE SIBICHUS,
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UCTIONB3ysl (DU3WYECKUE BEIWYMHBL: JIaBJIGHWE Ta3a, TeMIeparypa, CpeIHss
KHHETHYECKasi JHEPTrus XaOTHYECKOTO JBM)KCHHS MOJICKYJ, CPEIHEKBaIpaTHIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSS DHEpPrus, pabora Trasa,
KOO(D(PUITMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENA, TPU OINHUCAHUH
MPaBUILHO TPAKTOBAaTh (DU3UYECKUNA CMBICI HUCIOJB3YyeMBIX BEIMYHMH, WX
0003HAaUEHUsS W EAUHUIBI, HAXOAUTh (OPMY- JIBI, CBS3BIBAIOIINAC JTAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

— ONHUCBHIBAaTh  M3YYCHHBIC  DJICKTPUUYECKHE  CBOMCTBa  BEIIECTBA,
AJIEKTpUUYECKUe SBJICHUS (IIPOIIECCHI) U DJICKTPUYECKYIO MPOBOJUMOCTh Pa3IUYHBIX
cpen, UCTIOJIb3Ys (PU3UUYECKHUE BETUIMHBI:

ANEKTPUYECKUN  3apsij, OJJCKTPUUYECKOe ToJie, HaNmpsHKEHHOCTh — IIOJI,
MOTEHIIMAJI, Pa3HOCTh IIOTEHIIMAJIOB, CHJIA TOKa, SJEKTPHUUYECKOE HampsHKeHUE,
anekTpuueckoe comnporusienue, IJC, pabora TOKa; MpU OMUCAHUU MPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbIX BEIWYUH, WX OO0O3HAUCHUS W
SIVHUITBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE AAHHYIO (DU3MYECKYIO0 BEIUYHHY C
JIPYTUMH BETUIMHAMU,

—  aHauM3WpoBaTh (HU3WYECKHE TIPOIECChl M SBJICHHS, HCIIOIb3Ys
(dbu3uYecKre 3aKOHBI U MPUHIIMIBL: 3aKOH BceMupHoro tarotenus, |, 1l u 1l 3akoHbI
HproToHa, 3ak0oH coxpaHeHHUs] MEXaHUUECKON dHEPIruH, 3aKOH COXpaHEHUs UMITYJIbCa,
NPUHIIAIT CYNEPHO3UIIMA CHJI, TPHUHIMII PAaBHOMPABUS HWHEPIUAIBHBIX CHCTEM
OTCU€Ta; MOJEKYJIIPHO-KMHETHYCCKYIO TEOPHI0 CTPOCHHS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEW KHMHETHYCCKOW YHEPTHUU TEIUIOBOTO JBIDKCHHS MOJICKYJ C
aOCOJIIOTHON TeMIepaTypoi, MEepBBIH 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPaHCHHUS
AIEKTPUYECKOTO 3apsna, 3akoH KymoHa, 3akoH Oma, 3aKOHBI TIOCIEAOBATEIIBHOTO |
MapajuieIbHOTO COCIMHEHMSI TPOBOJHUKOB, 3akoH Jlkoymsi—IJlenna; mpu sTom
pasnuyaTh CIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE U
yclioBuUs (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTH;

—  OOBSCHATH OCHOBHBIC TPUHIIMIBI JEHCTBHUS MAalIWH, TMPUOOPOB W
TeXHUYECKUX YCTPOMCTB; pa3iaudaTh YCIOBHUS WX O€30MacHOTO HCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

—  BBINIOJHATH AKCIIEPUMEHTHI 10 HMCCIEOBaHNIO (DU3UUYCCKHUX SBJIC- HUM H
IIPOIIECCOB C HCIOJB30BAHHEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHUH: TIPU STOM
dbopmynupoBaTh npodIeMy/3aaady U THIOTE3y y4eOHOro SKCIEpUMEHTa; COOMpaTh
YCTaHOBKY U3 TMPEMJIOKEHHOTO 000PYI0BaHUS; MPOBOAUTH OMBIT M (HOPMYIUPOBATH
BBIBO/IBI;

—  OCYHIECTBJISTH MPSMbIE M KOCBEHHBIC M3MEPECHHS (PU3NUSCKUX BEIMYHH,
IIPY 3TOM BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHHS W HCIIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

—  HCCIICIOBATh 3aBUCUMOCTH MEXIYy (GU3HMYECKUMU BEIUYMHAMHU C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUN: TPH OTOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCHpPOBaTh PE3yJbTATHI MOJYYEHHON 3aBUCHUMOCTH (PU3MUYCCKHX BEIUYHH B BHJIC
TaOJMIl U TPaPUKOB, J€JIaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS;

— coOmopate  mOpaBuia  0€30MacHOro0  TpyAa MNpU  TPOBEIACHUU
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MCCIICIOBaHNI B paMKaX y4eOHOTO SKCIEPUMEHTa, y4eOHO-MCCIEeNOBATEILCKOW |
MPOCKTHOW JEATEIILHOCTH C HCIOJBb30BAaHHEM HW3MEPUTEIBHBIX YCTPOWCTB WU
71a060paToOpHOTO 000PYTOBAHUS;

— pemaTh pacu€THBIE 3a/ladyd C SBHO 3aJaHHONW (PU3WYECKON MOCIBIO,
UCIIONB3Ys (pU3MYecKre 3aKOHBI M MPUHITUIIEI; HA OCHOBE aHAIM3a YCJOBUS 3aaud
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (HU3UYECKHUE BEIUYHHBI U (POPMYIIHI,
HEOOXOJIUMBbIC ISl €€ pelIeHUs, TPOBOJAUTh PACUEThl U OLEHUBATh PEATbHOCTH MO-
Jy4YEHHOTO 3HA4YCHUS (DU3NYECKOU BEJTMUHHBI,

— peiaTb KA4CCTBCHHBIC 3a1a491: BBICTPANBATDb JIOTHYCCKU HEC

IPOTUBOPEUYMBYIO IIEMOYKY PACCY>KJIEHUH C OMNOpOM Ha H3y4YeH- HbIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHUS;

— HCIOJIb30BaTh IMPU PEUICHUM YYEOHBbIX 3aJady COBPEMEHHBbIE HH-
(OpMAaLIMOHHBIE TEXHOJIOTMM [JIsl TOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALUU U
NOpPEICTaBICHUA Y4YeOHOM M Hay4yHO-TIONYJISPHONW HHPOpMAIMM, NOJYyYEHHOU U3
Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATh NOJIy4aeMyto HH(OpMALINIO;

— TOPUBOAUTH MPUMEPHI BKJIajJa POCCUMCKUX W 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOIIETO0 MHpa, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

—  UCIOJB30BaTh TEOPETHYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM
KU3HU I8 oOecrieueHus: O€30MacHOCTHM Mpu  oOpallleHuH ¢ nOpubopamMu U
TEXHUYECKUMU YCTPOMCTBAMHM, JJIsi COXpAHEHUS 3JI0POBbS M COOJIOJECHUS HOPM
AKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEH Cpelie;

— paboTtarth B TPYIIE C BBITOJHCHHEM PA3JIMYHBIX COIMATBHBIX POJICH,
IUTAaHUPOBATh pabOTy TPYNIbl, palMOHAIBHO paCHpeneNiarTh OO0S3aHHOCTH U
IJIAHUPOBATh JAESATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJl€KBATHO OILICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIEMBI.

COJIEP)KAHUE YYEBHOT'O IPEJMETA «®W3UKA» (BA30BBII1
YPOBEHD)

PA3JIEJI 1. DU3UKA 1 METOJIbI HAYUYHOTI'O ITO3HAHUA

dusnka — Hayka o npupone. HaydHsle METOIBI ITO3HAHUSA OKPYKAIOLIETO
Mupa. Poip 3KkCcriepuMeHTa U TEOPUH B NIPOLIECCE MO3HAHUS MPUPOABL. DKCIEPUMEHT
B (husmke.

MonenupoBanue (U3NYECKUX SBICHUNM W TIpoiieccoB. HaydHble THMOTE3HI.
®dusznyeckue 3aKOHbl U TEOpUU. ['paHUIBI MPUMEHUMO- CTH (U3MYECKUX 3aKOHOB.
[IpuHIMTT COOTBETCTBUA.

Ponb m Mecto ¢uszuku B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIIBHOCTH JIFOACH.

Hemoncmpauuu

1. AmnanoroBsie ¥ MUGPOBBIC U3MEPUTEIBHBIE TPHUOOPHI, KOM- MHIOTEPHBIC

JATYUKH.
PA3JIEJI 2. MEXAHUKA
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Tema 1. Kunemaruka

Mexanuueckoe ABMKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHIKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeHSs CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTEpHAIbHOM TOYKH, HMX IPOECKLIUUM HA OCH CHCTEMBI KOOPJMHAT.
CrnoxxeHue nepeMeIleHni U CI0XKEHUE CKOpocTeld. PaBHOMEpHOE M paBHOYCKOPEHHOE
OPSMOJIMHENHOE JIBUKEHUE.

I'padukn  3aBUCHMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHMs, NYTU H
HEpEMELICHHS MaTepUaJIbHON TOUKU OT BPEMEHH.

CBobOogHOE nazieHue. Y CKkopeHue CBOOOIHOTO MaICHUsI.

KpuBosnuHeiiHoe  nBwxkeHue. JIBI)KEHHWE  MaTepUaIbHOM  TOYKU IO
OKPY>KHOCTH C IOCTOSTHHOW IO MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIUHEHHAs
ckopocTb. [lepuon 1 yactora obpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

Texnuueckue ycmpoiicmeéa U npakmuieckoe npumeHeHue: CIUAOMETP,
JIBUYKEHUE CHAPSII0B, LIEMTHbIE U pEMEHHBIE TIEpelayu.

Hemoncmpayuu

2. MOI[@JIB CHCTCMBI OTCqéTa, HILUTIOCTpanus KHMHEMATH4YCCKUX

XapaKTCPUCTUK ABUKCHUS.

3. Hpeo6pa3013aHHe ,Z[BH)I(GHI/II;'I C HCIIOJIb30BAHHMCM  IIPOCTBIX
MCXaHH3MOB.
4, HaﬂeHI/IG TCJI B BO3AYXC U B PA3PCIKCHHOM IIPOCTPAHCTBC.

5. HaOmronenue nBMkeHUs Tena, OPOIIEHHOIO MOJ YIJOM K T'O PU3OHTY U
TOPU30HTAJIBHO.

6. N3mepenrie ycKopeHusi CBOOOIHOTO NaJAeHUS.

7. Hanpasnenue CKOpOCTH IPU IBUKEHUHN 110 OKPYKHOCTH.

Yuenuueckuii 3kcnepumenm, nadopamopmusvie pavbom bt

1. HM3ydyeHume HEpaBHOMEPHOTO JBW)XXEHHA C LEJIBI0  ONPEAECICHUS
MTHOBEHHOW CKOPOCTH.

2. HccnenoBanue COOTHOLIEHHSI MEXAY IMyTAMH, MPOUAECHHBIMU TEJIOM 3a
MOCJEAOBATEIbHBIE PaBHBIE IPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

3. N3ydeHne NBMKEHUS IApUKa B BA3KOU )KUIKOCTH.

4. N3ydenue aBm>XeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. luHamMuka

[Tpuanun otHocuTenpbHOCTH | anmuiies. [lepBsiii 3akoH HeroToHa.

HMHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3uniuu cuil. Bropoii 3akon HeroTona
IUI MaTepuaabHOU Touku. Tpetnit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Ttsokectu. IlepBas kocMu- yeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckoJyibkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUsI CKOJBXKEHUS M cujia TpeHus nokos. KoadduuueHt Tpenus.
Cuia conpoTUBIEHUS IPU IBH)KE- HUU TENA B )KUJIKOCTU WJIM rase.
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[ToctynatensHoe 1 BpaliaTeabHOE ABMKEHNE aOCOTIOTHO TBEPIO- IO Teja.

MoOMEHT cHIIbI OTHOCHUTENBHO OCH BpaumieHus. Ilmewo cwiibl.  YcnoBus
paBHOBECUSA TBEPAOTO TEIIA.

Texnuueckue ycmpoucmea u npakmuieckoe npumeneHue: TOJ- IIAIHUKH,
JNBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu

1. SIBiieHME HHCPIIHNH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX TE.
Bropoi 3akon HeroToHa.

4. H3mepenue cui.
5. ClloXeHue CHIL

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT Jiepopmanuu.
HesecomocTs. Bec Tena npu yCKOpEeHHOM IOABEME U MTAICHUH.
CpaBHEHHE CHUJI TPEHHMSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

VYcnoBus PpaBHOBECHA TBépI[OFO Teaa. Buasl PaBHOBECHAI.
31ech U Jajee NPUBOANTCS PACIIUPEHHBIH IepeueHb 1a00paTOPHBIX paboT U OIBITOB, U3 KOTOPOTO

© ® N o

YYUTENb AENaeT BEIOOP MO CBOEMY YCMOTpPEHHIO ¢ yuéToM BeiOpanHoro YMK n umeromerocs 060pyoBaHus .
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Yuenuueckuii sxcnepumenm, nadbopamopnuie padomul

1. W3yueHue nBukeHusa Opycka MO HaKJIOHHOM IMIIOCKOCTH.

2. HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MIPY>KUHE
U PE3WHOBOM 00pasiie, OT Ux JAePOpMAaIInH.

3. HccnenoBanue ycnoBHil paBHOBECHUS TBEPAOTO Teja, UMEIOIIE- TO OCh
BpaIlCHUS.

Tema 3. 3akoHBI COXpaHEeHHUs] B MEXaHUKE

NMmnynbc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUalIbHBIX TOYEK.
NMnynbec CHJIBI M U3MEHEHHE HMMITyJIbca TeNa. 3aKOH COXpa- HEHHsI HMITyJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuaibHO Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN SHEPTUMU.

[lorenunanbHass  sHeprusa. lloTeHiuansHas  2Heprus  ymnpyro  je-
dbopmupoBaHHOW NpPYKUHBL. [loTeHIManbHAsE SHEpPrusi Tena BOJM3UM TOBEPXHOCTH
3eMJIH.

[loTeHunanbHble U HEMOTEHIMaIbHbIE Ccwibl. CBs3b  pabOTBl  He-
MOTEHIIUAJIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTruU CUCTEMBbI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

Texnuyeckue ycmpoticmea u npakmuieckoe npumeneHue . Bo- JOMET, KONEp,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jemoncmpavyuu

1. 3aKOH COXpPaHEHUS UMITYJIbCA.
2. PeakTuBHOE nBUXKEHME.

3. Ilepexon moTeHIMANbHOW SHEPTUH B KHHETUYECKYIO U 00paT- HO.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. M3ydeHne aOCOIIOTHO HEYIPYTOro yJapa ¢ MOMOIIBIO JBYX OJNHAKOBBIX
HUTSHBIX MAsITHUKOB.

2. HccnenoBanue cBsi3M pabOThl CHUJIBI C U3MEHEHHEM MEXaHUYECKOM
HHEPIUU Tela Ha IPUMEPE PACTKEHNS PE3UHOBOIO JKIyTa.

PA3JIEJI 3. MOJIEKVYJIAPHASA ®U3UKA U TEPMOJNHAMUKA

Tema 1. OCHOBBI MOJIEKYJISPHO-KMHETHYECKOM TEOPUH

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJECUCTBUS YaCTUIl BewlectBa. Moje- 1M CTpOEHHS Ta30B, KUIAKOCTEH U
TBEPJBIX TeI U OOBICHCHHE CBOMCTB BEIECTBA HAa OCHOBE ATHUX Mojeinei. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [locTtosiHHas ABoraapo.

TermtoBoe paBHoOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mogens wupeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOM TEOpUU HJeaIbHOro ras3a. AOCOJIIOTHas TemIepaTypa Kak Mepa
CpeoHEeW KUHETHUYECKOW OHHEpPruyd TEIUIOBOrO JBMKEHMS dvactul rasza. [llkana
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temneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHne Menaeneesa—Kiranenpona.
3akon [lanbroHa. M3ompoiecchl B HI€ATBHOM Ta3€e C IMOCTOSHHBIM KOJWYECTBOM
BemlecTBa. [ 'paduueckoe TMpeACTaBICHHWE M30IMPOLIECCOB: H30TEpPMa, HM30X0pa,
n3obapa.

Texnuueckue ycmpoucmea u NpaKkmuieckoe npumeHeHue: TEPMOMET,
OapomeTp.

Jlemoncmpayuu

1. OmnpIThl, I0Ka3bIBAIONINE AUCKPETHOE CTPOCHUE BEIECTBA, oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

2 OnbIThl 110 U PY3UHN KUAKOCTEN U ra30B.
3. Mopenb GpOyHOBCKOTO JBUKEHUS.

4. Mogens onbita LlTepHa.

5.  OIBITBI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

6. Mojienb, WILTFOCTPUPYIOLIAsl MPUPOAY AABICHUS ra3a HA CTCHKH
cocyaa.

7. OneIThl, WUTIOCTPUPYIOIIME YPaBHEHHUE COCTOSHHS HJI€AJbHOTO Tas3a,
U30ITPOLIECCHI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. OmnpeneneHue Maccel BO3ayxa B KJJACCHOM KOMHATE Ha OCHOBE

U3MEpeHUil 00bEMa KOMHATBI, JaBJICHUS U TEMIEPATypbl BO3 yXa B HEW.
2. Hccnenosanue 3aBUCUMOCTH MEXy napamerpaMmu COCTOSIHUSA

Pa3pekKEHHOrO rasa.

Tema 2. OCHOBBI TEPMOJAMHAMHUKH

TepMmoanHamMuueckass cucrema. BHYTpEeHHsISI SHEpPruss TEPMOJAUHAMUYECKOU
CUCTEMBI U criocoObl e€ m3MeHeHnus. KomuyecTBo TemnoTel U paborta. BHyTpeHHss
DHEprus OJIHOQTOMHOI'0 UJICATBHOTO rasa. Buner TEIUIONEPEAAUH:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, W3- JIYYCHHUE. YIeNIbHAA TEINIOEMKOCTHh BEIIECTBA.
KosmuecTBo Temno- Tl Mpu TEeIIonepeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBelii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMUKH K H3ompoueccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TennoBble  mamwmHbl.  [IpuHOUIBI  OEHCTBUS  TEIUIOBBIX  MalllWH.
[IpeoOpazoBanus ’Heprur B TemaoBbIX MammHaxX. KIIJ[ TermoBoit mMammubl. [{ukm
Kapno u ero KII/I. Oxonornyeckue nmpoOaeMbl TEIIIOIHEPTETHKH.

Texnuueckue ycmpoucmeéa U NpaKmuyeckoe npumeHeHue: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

JHemoncmpayuu

1. V3MeHeHMe BHYTPEHHEU PHEPruu Teja MPU COBEPIIEHUH PabOThI: BBUIET
npoOku u3 OyTBUIKM TMOJA JEHCTBHEM CXAaTOro BO3/yXa, HarpeBaHue s@upa B

16



JATyHHOU TpyOKe MyTEéM TpeHUs (BUIECOAEMOHCTPALINS).

2. H3meHeHwe BHYTpEeHHEH SHepruv  (TeMIepaTypbl) Tena  IpHU
TerJIonepeaaye.

3. OnwIT mo aguabaTHOMY PacCHIMPEHHUIO BO3JyXa (OMBIT C BO3- JAYIIHBIM
OTHHBOM).

4. Mogenu mnapoBol TypOWHBI, JBUTATENs BHYTPEHHErO CropaHus,

PCAaKTHUBHOI'O ABHUI'aTCJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut

1. M3MepeHue yaenbHON TEMIIOEMKOCTH.

Tema 3. ArperaTHblie cocTOsiHMS BelecTBa. @a3oBblie Mepexo/abl

[Tapoo6pa3oBanue u KoHmeHcanus. Vcrmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXxa. HacelmeHHslidi map. VYjaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpa- Typbl KUTIEHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue xpucraiuibl. CoBpemeHHble Martepuansl. [limaBneHue u
KpUCTayuIM3anus. Y ejibHas TerioTa mias- JeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpoiicmeéa U HnpaKkmuyeckoe npumMeHeHue: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

2. CBoiICTBa HACBHILLICHHBIX TAPOB.

3. Kunenue npu NnOHWKEHHOM JIaBJIICHUHU.

4. CnocoObl U3MEPEHUS BIAXKHOCTH.

5. HaOmronenue HarpeBaHus U IJIaBICHUS KPUCTAILUTMYECKOTO BELIECTBA.

6. JleMOHCTpanusa KpucTaJlIoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. M3mepeHune OTHOCUTENbHON BIaXKHOCTH BO3/1yXa.

PA3JIEJI 4. SJIEKTPOAUHAMUKA

Tema 1. DuekTpocTarnka

OneKkTpu3aums Tel. OJIEKTPUYECKHM 3apsna. JBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHMKH, JUAJEKTPUKKA W TOJYNPOBOJHUKU. 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia.

BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. TodyeuHbli 3JIEKTPpUUECKUNA 3apsil.
Onektpuueckoe 1nosie.  Hampsbk€HHOCTH  ayiekTpuyeckoro  mojia.  [lpuHuun
CYyNEPHO3ULIUA DJICKTPUUECKUX TMoyiel. JIMHMU HanpssKEHHOCTH SJIEKTPUYECKOTO
OJISl.

Pabora cun  snekrpocratmdyeckoro  mons.  [lorenmman.  PasHocTh
noTeHUUaIoB. [IpOBOJHUKM W  JUABJEKTPUKUM B  DJIEKTPOCTATHUYECKOM  IOJIE.
Jusnexktpuueckas MPOHUILIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DmeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprust 3apsHKEHHOr0 KOHEHCATopa.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue. >SIEKTPOCKOIL,
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AIIEKTPOMETpP,  OJEKTPOCTaTHUECKas  3alluTa, 3a3e€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Hemoncmpayuu

2. YCTpPOWCTBO M IPUHLMII JEUCTBUS IJIEKTPOMETPA.

3. B3amMozencTBue HaIEeKTPU30BAHHBIX TEIL.

4. DJEKTPUYECKOE I0JI€ 3apsHKEHHBIX TElL.

5. 1IpOBOJHUKH B 2JIEKTPOCTATHYECKOM IIOJIE.

6. OJEKTPOCTATUYECKAsl 3aLIUTA.

7. JIM2IEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

8. 3aBHCHUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAU
IUIACTUH, PACCTOSIHUA MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

9. OHeprus 3apsLKEHHOIO KOHJIEHCATopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. W3mepenHue 371€KTPOEMKOCTH KOHAEHCATOPA.

Tema 2. ITOCTOSTHHBIN DJIEKTPUYECKUH TOK. TOKHM B pa3nuyuHbIX cpeaax

OJIEKTPUYECKHM TOK. YCIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuita Toka. [locTossHHBIN TOK.

Hanpspxkenune. 3akon OMa 71 y9acTKa LEeTH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBbHOE CONPOTHUBICHUE BE- IIECTBA.
IlocnenoBarensHOE, NapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora anmektpuyeckoro Toka. 3akoH JDxoymsi—IJlenma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

O/JIC m BHyYTpEeHHEe COIPOTHUBIICHHE HCTOYHMKA TOKa. 3akoH Owma i
MOJHOM (3aMKHYTO#) anekTpudeckoi nenu. KopoTkoe 3aMbIKaHUE.

ONeKTpoHHass  NPOBOAUMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHHKMY. CobOcTBeHHas 17§ IIpUMECHAs IPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoza. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUN TOK B PACTBOPaXxX M pacIuiaBax JIEKTPOJIUTOB.

DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DJIEKTpUYECKH TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIIBbHBIN
pazpsaa. Monuus. [lna3zma.

Texnuueckue ycmpoiucmea U npakmuyeckoe nNpuMeHeHue. aMIepMETp,
BOJIbTMETP, PEOCTaT, WCTOYHUKHU TOKA, DJIEKTPOHArpEBaTENbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIM IHO,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII TMO0/1, TAJIbBAHUKA.

Jemoncmpayuu

1.  HM3mepeHue cuibl TOKa U HAIIPSKECHHUS.

2. 3aBHCHMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX HPOBOJHHUKOB OT
JUTUHBI, TUIOIAAM IOTIEPEYHOTO CEYEHUS U MaTEpH- aJla.

3. CMelanHoe COeIMHEHNE MPOBOJHUKOB.

4. IIpsmoe nzmepenue IJC. KopoTkoe 3aMbIKaHUE TATbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

5. 3aBHUCHUMOCTb CONPOTHUBJICHUS METAIIOB OT TEMIIEPATYPBL.
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6. IIpoBOAMMOCTB IIEKTPOIUTOB.
7. MckpoBoii paspsi M IpOBOJAUMOCTb BO3yXa.
8.  OIHOCTOPOHHSA MPOBOJAUMOCTb JUO/IA.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot
1. M3yuyeHne cMEMIaHHOTO COCIMHEHHUS PE3UCTOPOB.
2. M3mepenune DJIC uCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.
3. HabGmronenue snekrpoinusa.
MEKIIPEJIMETHBIE CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIECTBISIETCS ¢
yu4€TOM COJEp)KATENbHBIX MEXIPEIMETHBIX CBs3€M C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnoie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHOZ0
no3HanuA: SBICHUE, HAy4yHbIH (akT, runores3a, (uU3MYecKas BEJIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peELICHUE CUCTEMbl YPAaBHEHUI; TUHENHAS PyHKLINA,
napaboiia, runepOona, uX rpa@uKd M CBOWCTBA; TPUTOHOMETpUUYECKHE (YHKIUU:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO;
BEKTOPBI M X MPOEK- [IMM HAa OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: Mmexannueckoe ABUKEHHUE B )KUBOU mpupoe, nud- dy3us, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEpENadyH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEN, KUAKOCTEH U
ra3oB, D3JIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOJIUTHYECKAs IUCCOLMALUS,
raJibBaHUKa.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeobpa3oBaHre ABMKEHUN C MCHOJIb30BAaHUEM MEXaHU3MOB,
yu€T TpeHUsT B TEXHUKE, IMOALIMIHUKN, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMIyJbCa B TEXHUKE (pakeTra, BOJOMET U T. I.), ABUTaTE]Ib BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJOTHUH TOTYyYCHUS
CO- BPEMEHHBIX MaTepHaJIOB, B TOM YHCIIE HAHOMATepUaIOB,  HAHO- TEXHOJIOTHUH,
DIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, JJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, AIEKTPOOCBETUTENBHBIE MPUOOPHI,
raJibBaHUKA.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC ba30Bblii ypOBeHb

Ne i/mn

HaumMmeHoBaHue pa3acjgoB U TEM IPOrpaMmmal

KoauuecTBo

qJacoB
Bcero

JIeKTPOHHBIE (IU(PPOBHIE)
o0pa3oBaTesibHbIE pecypchl

PA3JIEJ 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA

bubmuorexa [JOK
1.1 ) 2
VISHIE T METOABT HAYHHOTO HOSHAHMA https://m.edso0.ru/7f413034
Wroro no pazneny 2
PA3JIEJI 2. MEXAHUKA
bubmuorexa [JOK
2.1 K
HHEMATHIA > https://m.edso00.ru/7f413034
bu6mmoteka [IOK
22 Huraniica ! https://m.edsoo.ru/7f413034
53 3aKOHBI COXPaHEHUsI B MEXaHUKE 5 Bu6mmorexa LIOK
' https://m.edso0.ru/7f413034
Hroro no paszneny 18
PA3JIEJI 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOM Teopuun 9 Bbu6mmoteka IIOK
' https://m.edso0.ru/7f413034
but6mmoreka [IOK
32 OCHOBEI TEPMOAHHAMHKIL 10 https://m.edso0.ru/7f413034
3.3 ArperatHpie cocTosiHHS BemecTBa. Da3oBbie mepexo bt 5 brbmorexa LIOK
https://m.edso00.ru/7f413034
Toro no pasneny 24
PA3EJI 4. 9JIEKTPOAUHAMUKA (22 u)
4.1 DJeKTpocTaTHKa 10 Bubmorexa LJOK

https://m.edso00.ru/7f413034
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42 [TocTosAHHBIN JIEKTPUYECKUI TOK. TOKHM B pa3jIMUHbIX Cpeaax 12 bu6anorexa [IOK
' https://m.edsoo.ru/7f413034
bubmuoreka [JOK
Hroro o paszery 22 https://m.edsoo.ru/7f413034
PE3EPB 2

OBILIEE KOJIMYECTBO YACOB 110 IPOTPAMME
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HOYPOYHOE INVTAHUPOBAHME 10 KJIACC ba3oBblii ypoOBeHb

KosmmuecTBo
Nen/m | Tema ypoka JacoB JIeKTPOHHBbIE HU(POBHIE

) y Bcero o0pa3oBaTe/bHbIE PeCypChl
®uznka — Hayka o npupoje. HayuHnble METObI O3HAHUS OKPYXKAIOLIEr0 MUPA. Bu6morexa LIOK

1 Ponpb skcnieprMeHTa U TEOpUU B 1T MO3HAHUS TIPUPOJIBI. DKCIEPUMEHT B 1
o P P porecce HosHa PHPOJIBL. JKCHICpuME https://m.edsoo.ru/fa251ffa

U3HKE.
MonenupoBanue GU3NUYECKUX SBIEHUH U mpoiieccoB. HaydHble runoTessl. Bu6morexa LIOK
2 duznyeckue 3aK0Hbl U TEOpUU. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB 1
h P, I'paHiIEl NPHMEHIMOCTH (DHSHIECKIX 38KOHOB. https://m.edsoo.ru/fa251ffa

PUHLMUIT COOTBETCTBUS

3 Mexannueckoe JBuKeHUE. OTHOCUTEIIBHOCTh MEXAaHMUYECKOTO  JBHXKEHUS. 1 bubmnoreka IIOK
Cucrema orcuéra. TpaekTopusi. https://m.edsoo.ru/fa252126
Ilepememienne, CckopocTh (CpenHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U Bu6morexa LIOK

4 YCKOpEHHE MaTepualbHONM TOYKU, UX IMPOEKIMH HAa OCH CUCTEMBbI KOOpPJUHAT. 1 https://m.eds00.ru/fa252252
CiioskeHue NepeMenieHni U CII0KEHHE CKOPOCTEH. O '
PaBHOMEpHOE M PAaBHOYCKOpEHHOE NpsAMOJIMHEHHoe JBuxkeHue. ['paduxy 1 brbimoreka [IOK

5 3aBUCHMOCTH KOODJHMHAT, CKOPOCTH, YCKOPEHUS, NYyTH W IepeMEIeHUs https:/m.edsoo.ru/fa251ffa
MaTEpHUaIbHOU TOUYKH OT BPEMEHH.
PaBHOMEpHOE M PAaBHOYCKOpPEHHOE NpsAMOJMHEHHoe JBuxkeHue. ['paduxy 1 bu6mmorexa [IOK

6 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TIyTH U [EPEeMEIICHUS https://m.edsoo.ru/fa251ffa
MaTEpUAIbHOU TOUYKH OT BPEMEHH.
CBobGosmHOE TajeHHe. YCKOpeHHWe CBOOOMHOTO TajeHus. KpusommHeitHOE 1 bu6morexa IIOK

v JBMOKEHUE. J[BIKEHHE MaTepUalbHON TOYKU MO OKPYKHOCTHU C MOCTOSIHHOM MO https://m.edsoo.ru/fa251ffa
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsE CKOpocTh. [leprnon u yacrora
obparnieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE

8 [Ipunnnn otHocutensHOcTH ["anmmites. Ilepsoiit 3akoH HeroTona. MHepuunanbHabie 1 bubnuorexa IIOK
CUCTEMBI OTCYETA. https://m.edsoo.ru/fa251ffa

9 Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoi 3akoH HeroToHa aiisy| 1 bubnuorexa IIOK

MaTepuanabHON TOYKU. Tpernii 3akoH HbI0TOHA [U1s1 MATEpUAIIBHBIX TOYEK.

https://m.edsoo.ru/fa251ffa
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10 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb. buomuorexa [{OK
https://m.edsoo.ru/fa251ffa
Cuna ynpyroctu. 3akoH ['yka. Bec Ttenma. Tpenwe. Buasl Tpenus (mokos, bubanorexa LIOK

11 cKoJIbKeHus1, kadenusi). Cuna tpenus. Cyxoe tperue. Cuiia TpEHHS CKOJIBXEHUS https://m.edsoo.ru/fa251ffa
u cwia tpenus nokos. Kosdduument tpenus.

12 Cuiia conpoTUBIICHUS NPU ABUKEHUU TeJA B )KUJIKOCTH WJIHU Tas3e. bubmnoreka LIOK

https://m.edsoo.ru/fa251ffa

13 [TocTynaTensHOE M BpaIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEIA. bubanorexa [OK

https://m.edsoo.ru/fa251ffa

14 MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHusd. [1euo cumel. Y CiioBUS paBHOBECHUS bubnunorexa LIOK

TBEPAOTO Tea https://m.edsoo.ru/fa251ffa
NMnynbc MaTepranbHOM TOUKH (TeJa), CUCTEMBl MaTepUAbHBIX TOYeK. IMITynbe bubnuorexa [IOK

15 CHJIBI M M3MEHCHHE HMITYJIbCa Tea. 3aKOH COXPaHCHHs HMITYJIbca. PeakTHBHOE https://m.edsoo.ru/fa251ffa
JIBUYKEHUE.

16 Pabota cuibl. MomHoOCTh cuiibl. KuHetndeckas sHEprus MaTepuagibHON TOYKH. bubanoreka LIOK
Teopema 06 H3MEHEHNH KMHETHUECKOW YHEPIUU. https://m.edsoo.ru/fa251ffa

17 [Torennmaneuas 3Heprus. lloTeHnuanbHas sHEprus ynpyro aehopMHPOBAHHON bubnmorexa [IOK
npyxuHsl. [loTeHnManbpHas YHEPrus Teaa BOIM3U MOBEPXHOCTH 3eMIIH. https://m.edsoo.ru/fa251ffa

18 [ToTennuanpHble W HEMOTEHIIMATbHBIE CHIIBL. CBs3b PabOTHI HEMOTEHIIMATBHBIX bubomuorexa IIOK
CUJI C UBMEHEHUEM MEXAHUYECKOW DYHEPTUU CUCTEMBI TEL. https://m.edsoo.ru/fa251ffa

19 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH. buomorexa IIOK

https://m.edsoo.ru/fa251ffa

20 Yrpyrue u Heynpyrue CTOJTKHOBEHUS Butmoreka [TOK

https://m.edsoo.ru/fa251ffa
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. bpoyHOBCKOE brbimoreka [IOK

21 npwxenne. Juddysus. Xapaktep JABMKCHHS U B3aMMOJCHCTBUS  YaCTHUIL https://m.edsoo.ru/fa251ffa
BELIECTBA.

29 Mopenu cTpo€HHS Ta30B, KUIKOCTEH W TBEPABIX TEN U OOBSICHEHHUE CBOWMCTB bubnuorexa IIOK
BEIIleCTBa HAa OCHOBE PTHUX MOJICIIEH. https://m.edsoo.ru/fa251ffa
OCHOBHBIE TOJOKEHUS MOJIEKYJIPHO-KUHETUYECKOW Teopuu. bpoyHOBCKOE br6norexa [JOK

23 nmxkenue. Juddysus. Xapakrep IBMXKEHMS U B3aMMOAEHCTBHUS YaCTHIL https://m.edsoo.ru/fa251ffa

BCIICCTBA.
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.Mopenu cTpoeHUs Ta30B, JKUIAKOCTEH U TBEPBIX TET U 0OBSICHEHNE CBONCTB

bubnunorexa LIOK

24 BEIECTBA Ha OCHOBE 3TUX Mojeseil. Macca Moiekyst. KomruecTBo BeliecTsa. https://m.edsoo.ru/fa251ffa
[TocrossuHast ABorajpo.

o5 TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remmeparyp bubnanorexka [JOK
[lenbcusi. Mogens uaeanbHOro rasa. https://m.edsoo.ru/fa251ffa

26 OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUHU UJICATBHOTO Ta3a. bubmnoreka LIOK
https://m.edsoo.ru/fa251ffa

27 AbGcouoTHas TeMIiepaTypa Kak Mepa CpeJHe KHHETHUECKOW YHEPTUU TETIOBOTO bubmnoreka IIOK
IBWKECHUSA YacTUI] ra3a. [ 'a30BbIe 3aKOHEL. https://m.edsoo.ru/fa251ffa

28 VYpasuenue MenneneeBa— Knaneiipona. 3akon JlansToHa. Bbubnoreka LIOK
https://m.edsoo.ru/fa251ffa

29 l3011poLeccel B HACAIIBHOM I'a3€ ¢ IOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA. bubnnoreka [JOK
['padpuaeckoe npeacTaBiIeHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, H300apa https://m.edsoo.ru/fa251ffa

30 TepmoanHaMuueckas cucteMa. BHyTpeHHSA S3HEPTUs TEPMOAMHAMUYECKON bubanoreka [JOK
CHCTEMBI U CTIOCOOBI €€ U3MEHEHUs https://m.edsoo.ru/fa251ffa

bubanoreka LJOK
31 KonuuecTBo TemnoTs! u padora. https://m.edsoo.ru/fa251fa

32 BryTpeHHss dHEeprus 0THOATOMHOI'O UAEAIBHOIO ra3a. Buabl Teruionepenayun: bubanoreka LJOK
TEILIONPOBOJHOCTh, KOHBEKLIHS, U3IyYCHUE https://m.edsoo.ru/fa251ffa

33 VY enpHas TEMIOEMKOCTH BellecTBa. KOIMYECTBO TEIUIOTHI TP TEILTIONEpEaaye. bu6morexa ITOK
https://m.edsoo.ru/fa251ffa

34 [Tonsitue 06 anuabaTHOM mporecce. [1epBrIif 3aKOH TEPMOIMHAMUKH. buomorexa IIOK
https://m.edsoo.ru/fa251ffa

35 [IpuMeHeHue mepBoro 3aK0Ha TEPMOJUHAMUKH K u3orpoieccam. ['padguueckas but6mmoreka [IOK
MHTepIpeTanus padoThl ra3a https://m.edsoo.ru/fa251ffa

36 Bropoii 3akoH TepMoarnHaMuKku. HeoOpaTHMOCTh MPOIIECCOB B IPUPOIE. bubmmnoreka IJOK
https://m.edsoo.ru/fa251ffa

37 TennoBble MamuHbL. [IpUHIUINBL AEHCTBUS TEMJIOBBIX MAIIUH. bu6mmoteka IJOK
https://m.edsoo.ru/fa251ffa

38 [IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX MAIIMHAX. bu6mmoteka IJOK
https://m.edsoo.ru/fa251ffa

39 KII/] rennoBoii mamunsbl. Hukn Kapro u ero KI1JI. Dxonoruueckue npodiemsl bu6mmoreka [JOK
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TEIUIOOHEPTEeTUKHU https://m.edsoo.ru/fa251ffa
40 [Tapoo6pa3oBaHue M KOHAeHCays. VicapeHue U KUIeHue. bubsmorexa [IOK
https://m.edsoo.ru/fa251ffa
a1 AOCOIIOTHAS U OTHOCHTEIbHAS BIAKHOCTH BO3/lyXa. HackIeHHbIH map. bubnuorexa LIOK
https://m.edsoo.ru/fa251ffa
42 VY aenbHas TETUIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT bubnmoreka [JOK
aBJICHUS. https://m.edsoo.ru/fa251ffa
Teépnoe Teno. Kpucrammueckue u aMopdHbIe Tena. AHH30TPOIHS CBONCTB bubanoreka LOK
43 [Kpucramios. Xunkue kpucramisl. CoBpemennbie Matepuansl. [Liasnenne u https://m.edsoo.ru/fa251ffa
KpUCTalTU3amus. Y aenabpHas Teriora miasineHus. Cyonumanus. Y paBHEHHE
TEIJIOBOro OanaHca
TsEpnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
44  |KPHCTaIOB. XKunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [lnaBienue u bubnuoreka [IOK
KpucTammM3anuys. Y aenbHas temiora miasienus. Cyonumanus .Y paBHeHre https://m.edsoo.ru/fa251ffa
TEIJIOBOTO OanaHca
OnexTpuszanus Tea. JIEeKTpUIecKuil 3aps. J(Ba BU1a 2JIEKTPUUECKHUX 3apsI0B. br6mmorexa [IOK
45 [MpoBOAHWKHK, JUAJICKTPUKH W  TMOJYNPOBOJAHUKH. 3aKOH  COXPaHEHUSI https://m.edsoo.ru/fa251ffa
NIEKTPUYECKOTO 3apsa.
BsaumoseiicTaue 3apa0B. 3akoH Kynona. ToueuHslii snekTpudeckuii 3apsi. brbimoreka [IOK
46 Onektpudeckoe noie. Hanpsok€HHOCTH anekTpudeckoro mosst. [Tpuammmn https://m.edsoo.ru/fa251ffa
CYNEPHO3UILNH NEKTPUUYECKUX Mosiel. JINHUN HanpsyKEHHOCTHU AIIEKTPUUYECKOTO
TOJIS.
47 Pabota cwi sanexktpocrarudeckoro most. [loTenman. Pa3HocTs moTeHIIHAIOB. Butmoreka [TOK
https://m.edsoo.ru/fa251ffa
48 [IpoBOTHUKYM M AMDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. JIMdIIeKTprIecKas but6mmoreka [IOK
IIPOHULIAEMOCTb. https://m.edsoo.ru/fa251ffa
49 DIeKTpoEMKOCTh. KoHIeHCcaTOp. DIIEKTPOEMKOCTh IIIIOCKOTO KOHAEHCATOPa. bubnuorexa IIOK
OHEeprus 3apsHKEHHOr0 KOHAEHCATOpa https://m.edsoo.ru/fa251ffa
OnexTpu3anus Tea. JIEeKTpudIecKuil 3apsa. J(Ba BU1a 3JIEKTPUUECKUX 3apsI0B. br6mmorexa [IOK
50 [IpoBOAHMKHN, JUAJIEKTPUKA W TOJYINPOBOJAHMKH. 3aKOH  COXPaHCHHS https://m.edsoo.ru/fa251ffa
JIEKTPUYECKOTO 3apsa.
o1 B3aumopeiicteue 3aps10B. 3akoH Kynona. TouedHblN 3JIEKTpUUECKUN 3apsi. bu6mmoreka [JOK
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Onekrtpruueckoe mnosie. Hanpspk€HHOCTh  3nekTpuyeckoro noisid.  I[TpuHiun
CYNEPHO3ULIUU BJEKTPUUECKUX MOJeh. JIMHUM HAnpsSKEHHOCTH 3JIEKTPUUYECKOTO
T1OJIS1.

https://m.edsoo.ru/fa251ffa

59 PaGora cui anekTpoctaruueckoro nois. [ToreHmnuan. Pa3HOCTh MOTEHIIMATIOB. buomuorexa [{OK
https://m.edsoo.ru/fa251ffa
53 [IpoBOOHHUKM M JHUAJIEKTPUKH B BJEKTPOCTATHYECKOM Tnoisie. Jludnexkrpuueckas bubnunoreka LIOK
MIPOHHUIIAEMOCTb. https://m.edsoo.ru/fa251ffa
54 DIEKTPOEMKOCTh. KOHIEHCATOP. DIIEKTPOEMKOCTD MIIOCKOTO BuGnnoreka [IOK
KOHJICHCATOpA. DHEPrHs 3apsyKEHHOT0 KOHJICHCATOPA https://m.edsoo.ru/faz51ffa
o bubnnorexa LIOK
55 .
DJIEKTPUYECKUM TOK. Y CJIIOBUS CYILIECTBOBAHUS DJIEKTPUUECKOTO TOKA https://m.ecs00. ru/fa251ffa
56 HUcrounukn Toka. Cuna Toka. I1IoCTOSHHBIN TOK. bubnmoreka [JOK
https://m.edsoo.ru/fa251ffa
bubnnorexa LIOK
57 . .
Hanpsikenue. 3akon OMa 114 yyacTka 1enu https://m.edsoo.ru/fa251fa
58 .JJEKTPUYECKOE  COMPOTUBIICHUE.  YIEIbHOE  CONPOTHUBIICHUE Bubnnoreka [[OK
BeEIEeCTBA https://m.edsoo.ru/fa251ffa
59 [TocnenoBarenbHOE, TapaIEIbHOE, CMENIAHHOE COCAWHECHUE but6mmoreka [IOK
IPOBOJHUKOB https.//m.edsoo.ru/fa251ffa
OJIC u BHYTpeHHEE COIPOTHUBJIICHHWE HMCTOYHMKA TOKa. 3akoH Owma budmiorexa [HOK
o o o https://m.edsoo.ru/fa251ffa
60 |mms  monHOM  (3aMKHYTOM)  anekTpuyeckod 1enu. KopoTkoe
3aMBIKAHHUE
61 DJIeKTpOHHAs TIPOBOJUMMOCTh TBEPJABIX META/UIOB. 3aBUCUMOCTD bubmuoreka [JOK
CONPOTUBJIEHUS METAILIOB OT TeMIeparypbl. CBEPXIIPOBOIUMOCTb. https://m.edsoo.ru/faz51ffa
. o bubnunorexa LIOK
62
DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX MTYYKOB. https://m.edsoo.ru/fa251fa
63 [TomynpoBOHUKH. CoOcTBeHHasT W TIIPUMECHAs IPOBOIUMOCTD bubnuotexa [JOK
l'IOJIyrlpOBO,ZIHI/IKOB. httDS://m.edSOO.ru/fa251ffa
o bubnunorexa LIOK
64 CaoiicTBa p—Nn-nepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

https://m.edsoo.ru/fa251ffa
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65 DNEeKTPUUECKUN TOK B paCTBOpaxX MU paciiyiaBaxX dJIEKTPOIUTOB. bubnanoreka LIOK
DIIEKTPONUTUYECKAS JUCCOLUALUS. DIEKTPOIIH3. https://m.edsoo.ru/faz51ffa
66 DJNeKTpUYeCcKUil TOK B razax. CaMOCTOSITENbHBIN 1 ButGnmoreka [[OK
HECAMOCTOSATENBHEIN paspsa. Monuus. [Inazma https://m.edsoo.ru/faz51ffa
bu6mmoteka [JOK
67 Peseps https://m.edsog ru/fa251ffa
68 Peseps bubnnorexa IIOK
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

®dwusuka, 10 xkmace/ Mskumes I'.51., bByxosues b.b., Corckuiit H.H. mox penaxmueii [lapdentseBoit H.A., AknronepHoe
obmectBo «M3narensctBo «IIpocBeiienne

METOANYECKHUE MATEPHUAJIBI JIJISI YYUTEJIA
Bonkos B.A. YHuBepcanbHble noypounsie pazpadoTku no ¢usuke - 10 kimacc , M: BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET

Enunas xoyuteknus mudpoBbIx 00pazoBaTenbHBIX pecypcon Nitps://rosuchebnik.ru/material/elektronnye-obrazovatelnye-
resursy-po-fizike/

DIIEKTPOHHBIE y4eOHUKHU u OecruiaTHbIe CEpBHUCHI LECTA TUISt yUUTENEN
yaeHHKOB. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
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