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|.IlosicHuTE/ILHASI 3aNIMCKA
1.00mas xapakTepucTHKa y4eOHOro npeamera «®uznka»

dusuka Kak Hayka o HauOojee OoOIIMX 3aKOHAX MPHUPOIBI, BBICTYIAs B KayeCTBE y4eOHOTO MpeAMETa B IIKOJE, BHOCUT
CYILIECTBEHHBI BKJAJ B CHCTeMYy 3HaHHil 00 okpyxkatomem mupe. llkonbHblil Kype Pusuku — cucteMooOpasyrommil ams
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XuMueH, ounosnoruel, guznueckor reorpadueit m actpoHoMuei. lMcnonb3oBanue W aKTHBHOE MPUMEHEHHE (M3UYECKUX 3HAHUN
OTIpe/IeIsIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B chepe SHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOTYUYCHHS
HOBBIX MATE€pPHAJIOB C 3a/JlaHHBIMM CBOMCTBaMM W Jpyrux. l3yueHue (U3MKKM BHOCUT OCHOBHOM BKJIaJX B (hOpMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa OOy4YarolIMXcCs, B (POPMUPOBAHHWE YMEHHUU MPHUMEHSTh HAayYHbI METOJ IO3HAaHUS IpU
BBIMIOJTHEHUM MMUY4€OHBIX UCCIIEJOBAHUM.

B ocHoBY kypca (u3uKu 1Sl ypOBHS CPEIHEro 00IIero 00pa30BaHUs MOJIOKEH PSA UACH, KOTOPbIE MOKHO paccMaTpuBaTh
KaK IIPUHLIMIIBI €0 TOCTPOCHUS.

Nnes nenoctHOCTH. B COOTBETCTBUMM € HEW KypC SBISETCA JIOTMYECKH 3aBEPIIEHHBIM, OH COACPKUT Marepuan U3 BCeX
paznenoB (U3HMKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKU.

Wnes renepanusanuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (pu3uku 00beIMHEH BOKPYT (pU3nyeckux teopuil. Begymum B
Kypce siBisieTcst (GOpMUPOBAHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Wnes rymanurapuzauuu. E€ peanuzanus mpeanojaraet MCIoJb30BaHWE TYMAHUTAPHOTO MOTEHIUana (pPU3NYEeCKOl HAyKH,
OCMBICIIEHUE CBSI3W pa3BUTHS (U3MKA C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMH MPOOIEMaMHU.

WNnes npuxnaaHod HampaBieHHocTH. Kypc ¢u3uky mnpeamnosnaraer 3HaKOMCTBO C IIMPOKMM KPYIrOM TEXHUYECKUX U
TEXHOJIOTHYECKHUX IIPHIIOKEHUI H3yUYEHHBIX TEOPUN U 3aKOHOB.

WNnes sKojorusanyy peanu3yercs IMOCPEICTBOM BBEACHHUS JIIEMEHTOB COJIEP/KaHUs, MOCBAIIEHHBIX AKOJIOTUYECKUM
npobjieMaM  COBPEMEHHOCTH, KOTOpPBbIE  CBSI3aHBI  C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYXIeHHus Mmpoliem
palMOHAIBHOTO TPUPOIOTOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (PU3MKHN HA YPOBHE CPEIHETO OOIIero o0pa3oBaHusi  SBIAIOTCS  (U3UYECKHUE TEOpUU
(popmupoBanue MpEACTABICHUN O CTPYKTYpE MOCTPOEHUs (PU3NUECKOI TeOpHH, pOiau (GyHIaMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB
B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHULAX TPUMEHUMOCTH TEOPH, JUIsl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUU U

MIPOIIECCOB).
CHCTeMHO- e TEIPHOCTHBIN TTOAXO0/ B Kypce (DU3MKH Pean3yeTcs PEkKIE BCETo 3a CUET OpraHU3aIMK SKCIIEPUMEHTAITBHON
JesTeNbHOCTH oOydJarommxcsi. J[ms 6a3oBoro ypoBHsS Kypca (U3HKH — OTO UCIHOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX

KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U J1TAOOPATOPHBIX paboOT, KOTOPbIE B MporpaMmMme no (pusuke oObeIUHEHbl B OOIIMI CIIUCOK



YUCHHUYCCKUX IMPAKTHYCCKHUX pa60T. HpI/I 3TOM O0eCcIeUnBaETCS OBJIAACHHUC 06y‘{aIOH_II/IMI/IC}I YMCHUAMHU IIPOBOJHUTH KOCBCHHEIC
HU3MCPCHUA, UCCIICIOBAHHA 3aBUCUMOCTEH CI)I/I3I/I‘ICCKI/IX BCJIMYMH U ITOCTAHOBKY OIIBITOB ITO ITPOBCPKE IMPCAJIOKCHHBIX I'MIIOTC3.

bonpuroe BHUMaHME yIENAETCS PELICHHUIO PAcYETHBIX M KauyeCTBEHHBbIX 3axad. [lpm 3TomM s pacy€THbBIX 3a1a4

MPUOPUTETOM SIBIISIOTCS 3a/ladydl C SIBHO 3aJaHHON (PU3WYECKON MOENbI0, MO3BOJISIONINE MPUMEHSTh W3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3liefia Kypca, TaK U MHTErpUPYS 3HAHUS U3 Pa3HbIX paznenoB. JlJis KaueCTBEHHBIX 3ajay
MPUOPUTETOM SIBIITIOTCS 3a7aHUSl Ha OOBSCHEHHWE MPOTECKaHWS (PU3NYSCKUX SIBJICHUN W TPOIECCOB B OKPYKAMOIICH KU3HU,
TpeOyromure BpIOopa GU3NIEeCKOM MOCIH JUTsl CUTYaIliy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
2. KoppeKunoHHO-pa3BUBAIOIIMIA MOTEHUNAJ Y4eOHOro npeaMera « Puzuka»

o0ecreurBaeT Mpeo10AeHU 00YUaAIOIIMMUCS CIETYIONUX CIeU(PUISCKUX TPYAHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM:

OTCYTCTBHUE y TOJABJISAIONIETO OOJIBIIMHCTBA 00YYAIOIIUXCS BO3MOKHOCTH CaMOCTOSITESIbHO M OBICTPO BBISIBISTH IIPU3HAKU
(bU3nIECKUX 00HEKTOB;

yCTaHABJIMBATh PE3YJIBTATHl U OCOOEHHOCTH MPOTEKAHUS (PU3NUECKUX MPOIIECCOB C TTIOMOIIBIO 3PCHHS;

3aMeUICHHOCTh U ()parMEHTapHOCTh BOCIIPUSITHS, HEBO3MOKHOCTH I[€JI0CTHOTO BOCIIPUATHS Ppsijia OO BEKTOB.
HeCc(OPMHUPOBAHHOCTH MJIM UCKAKECHHOCTH Psijia MPeICTaBICHUN.

[Ipeononenne yka3zaHHBIX TPYJHOCTEH HEOOXOIUMO OCYIIECTBIIATH Ha KaXKIOM YpPOKE YUYHTEIEM B IPOIIECCE TPaMOTHO

OpraHU30BAHHON KOPPEKITMOHHOU PabOTHI.
3. leau u 3agaun ydyeOHOro npeamera «Ou3nka»
OCHOBHBIMM HeJSAMM M3y4€HHUs] PU3UKHU B 00LIEM 00pa30BaHUHU SBIISFOTCS:

(dbopMHpOBaHHUE MHTEpPECAa M CTPEMIICHHS OOYYaIOIIUXCS K HAYYHOMY U3YYEHHIO MIPUPOIBI;
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEH;

pPa3BHUTHUC HpeI[CTaBJICHI/Iﬁ O HAYYHOM MCTOJC ITIO3HAHUA 1 (bOpMHpOBaHI/Ie HCCICA0BATCIIbCKOI'O OTHOMICHUA K OKPYKAarOIIUM
SABJICHUAM,

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS, KaK pe3yjbTaTa U3Y4YEHHUSI OCHOB CTPOCHMSI MaTepuu U (yHIaMEHTaIbHBIX
3aKOHOB (PU3UKH;

(dbopMUpOBaHHE YMEHUI OOBACHATD SBJICHUS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUHN M HAYYHBIX JOKA3aTENIbCTB;
(dbopMUpOBaHKE MIPEICTABICHUNA O PO (DU3UKU AJISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTmkeHne HTHX Lefiel 00ecreuynBaeTCs pelIeHUEM CIeIYIONINX 3a4a4:

NpUOOpETEeHNE CUCTEMbI 3HAHMM 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHrE YMEHUIN MIPUMEHATh TEOPETUYECKUE 3HAHUA ATl OObACHEHUS (PU3MUECKUX SBJICHUH B TMpUpoAe H s
NPUHATUS NPAKTUYECKUX PELICHUI B MOBCEIHEBHOW KU3HU;



® OCBOGHHE CHOCOOOB pEUICHMs PAa3IMYHBIX 3a7ad C SIBHO 33JaHHON (DU3MUECKON MOAENbIo, 3a/1ay, MOJApa3yMEeBarOIINX
CaMOCTOSITENIFHOE CO3/JaHNe (PU3UIECKON MOJIEIH, aIeKBATHON yCIOBHUSIM 3aJ1auu;

® [OHUMaHUE (PU3NYECKUX OCHOB W MPUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX IPOLIECCOB, HX
BIIMSHUS HA OKPYKAIOLIYIO CPEY;

® OBJQJCHHE METOJJaMU CaMOCTOSITEILHOIO TUIAHUPOBAHUS U TPOBEACHUS (PUIMYECKUX HKCIEPUMEHTOB, aHaiu3a U
WHTEpHpeTaluu nHpOpMaIuu, ONpeAesIeHUs TOCTOBEPHOCTHU MOTYYEHHOTO Pe3yJbTara;

® CO3[IaHUE YCIIOBUM JUISl pa3BUTUSL YMEHUN IPOEKTHO - UCCIIEI0BATEIbCKON, TBOPUECKOU IEATETBHOCTH.

Koppexkunonnsblie 3agaum:

Pa3BuTHe 0CsI3aTEIBHOTO, 3PUTEIBHO-0CI3aTEIBHOTO (Y CJIETBIX C OCTATOUYHBIM 3PEHUEM) U CIIyXOBOT'O BOCIIPHUSITHS.

Pa3BuTHE MBICIUTEIBHON IESITENBHOCTH.

[Ipeononenue BepOamu3ma.

Pa3BuTre MOHOJIOTHYECKON PEYM.

Oo6orarieHre akTUBHOTO U TTACCUBHOTO CIIOBapsi, POPMUPOBAHUE HOBBIX TTOHITHIA.

dopMUpOBaHUE HABBIKOB OCS3aTEIBLHOTO, 3PUTEIBHO-OCA3ATENILHOTO (Y CIEMBIX C OCTATOYHBIM 3PEHHUEM) U CIYXOBOTO

aHaau3a.

e (OOyueHue mpaBwiIaM 3amucu (POpMYJI U CIEHUATBHBIX 3HAKOB MPHU HUCIHOJIb30BAaHUU peNbeHO-TOUCHHOU cuctembl JI.
bpaiis.

o @DopMHpPOBAHHE HABBIKOB OCS3aTEIBLHOTO OOCIIENOBAHUS M BOCHPHUATHS pebeHBIX M300pakeHUN (WILTIOCTpALUN, CXEM,
MAaKE€TOB, YEPTEKHBIX PUCYHKOB H T.II.).

o @dopMHpOBAHHWE YMEHHS BBINOJIHATh TMPOCThIE pelbePHbIE PUCYHKH U TIOCTPOCHUS TMPU TOMOIIU CHEIHATbHBIX

WHCTPYMEHTOB.

OOyueHue TexHuKe npeodpa3zoBaHus (POPMYI U BbIPAKEHUN MTPU UCTIOJIb30BaHUM cucTeMbl JI. bpaiiss.

dopMUpOBaHUE CHIEITUATBHBIX IPUEMOB 00CIICIOBAHUS U N300PKEHHS H3y4aeMbIX 00BEKTOB JOCTYITHBIMH CTIOCOOaMHU.

dopMUpOBaHUE, YTOUHEHHUE WM KOPPEKLUS NIPEACTABICHUN O MPEIMETAX U MPOLECCaX OKPYKAOLIEH TEMCTBUTEIBHOCTH.
e CoBeplIEHCTBOBAHUE YMEHUSI OPUEHTUPOBATHCS

4.MecTo yueOHOro npeamera «Pu3uka» B yueOHOM IJIaHe
Jlannas mporpaMma npeaycMaTrpuBaeT uzydyenue Gusnku Ha 6azoBom ypoBHe B 10 kiacce B 00béMe 68 yvacoB mo 2 4daca B

Henemo. Pacnipenenenue nporpaMMHoro matepuania yueonoro npeamera «®duzuka» B8 DAOOIT OO0 cootercTByeT @OIT OOO.

I1.Conepxxanune yueoHoro npeamera «Dusukar»

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA



®u3uka — Hayka o mpupoje. HayuHble METOIBI MO3HAHUS OKPYXKAIOIIEro MHUpa. Ponb 3KCriepuMEHTa U TEOPUU B MPOLECCE
MO3HAHUS TTPUPOJIBI. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue GpU3NUECKUX SBICHUH U MpolieccoB. HaydHbie rUmoTessl.
duznyeckne 3aKOHBI U Teopud. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [I[pUHIMIT COOTBETCTBUSI.

Ponb u mecto ¢pusuku B HOpMUPOBAHUM COBPEMEHHOW HAay4HOH KapTHHBI MUpPA, B TPAKTHUECKON ACSITETbHOCTHU JIOACH.
JdemoHcTpanumn

AHanoroBsie 1 TU(PPOBEIC U3MEPHUTEIBbHBIE MPUOOPHI, KOMITBIOTEPHBIC TATUNKH.
Pasnen 2. Mexanuka
Tema 1. Kunematuka

Mexannueckoe aBuxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBMKEHUA. CrucTteMa oTcuéra. Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpEHsI CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHUE MATEPHAIBHON TOYKH, UX MPOCKIUU Ha
ocH cucTeMbl KoopauHat. ClioKeHUe NEPEMEIIEHNN U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE JBIKeHUe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
MyTH U IEPEMEILICHHS] MaTEPUATIbHON TOYKH OT BPEMEHH.

CBoOoiHOE TajzieHre. Y CKOpeHHe CBOOOTHOTO TTaICHUS.

KpuBonuneintnoe nBuxeHue. J[BMKEHHME MATEpPUATBbHOW TOYKH IO OKPYKHOCTH C MOCTOSIHHOM MO MOAYJIKO CKOPOCTEHIO.
VYrioBasi CKOPOCTb, JIMHEHAs CKOpOCTh. [lepron u yactora obpaiienus. [{eHTpocTpeMuTEIbHOE YCKOPEHHUE.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: CTUAOMET], IBHXKCHUE CHAPSAJIOB, LIEMTHBIC U peMEHHBIC TIEpeIayH.
JdemoncTpanumn

Mogenb cucTeMbl OTCUETA, MILTIOCTPAIUs KHHEMATUUYECKUX XapaKTEPUCTUK JBHXKCHUSI.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayX€ U B pa3peKEeHHOM ITPOCTPAHCTBE.

HaGnronenue aBmxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTy npu JBMKEHUH IO OKPYKHOCTH.
Y4eHU4eCcKuil IKCIIEPUMEHT, Ja00paTOpHbIe PadoThI

N3ydenne HepaBHOMEPHOIO JIBUKEHUS C LIEJIbIO ONIPEICIICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY IYyTSIMH, TPOUICHHBIMU TEJIO 3a MOCJEA0BaTEIbHBIE paBHBIC MPOMEXYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIB)KCHUHUC HaYaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBm>keHHs Teaa, OPOIIEHHOTO C TOPU30HTAIBLHON CKOPOCTHIO TPH JBUKEHUU MO OKPY>KHOCTH.



Tema 2. [Ilunamuka

[Ipraumn otHocutensHOCTH ['amunes. [lepsoiii 3akoH HeroTona. MlHepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unmu cwi. Bropoil 3akoH HbproToHa st MaTepuanbHOM TOUkW. Tperuil 3akoH
HeroToHa 17151 MaTepUAIBHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia Tsoxectd. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl TpeHus (mokosi, ckoyibkeHus, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuila TpeHHsI CKOJIbKEHUS U CHJIa
TpeHus nokosi. Koapduument tpenus. Cuna conpoTUBICHUS NIPU IBUKEHUU TeJla B )KUKOCTH MJTU Ta3e.

[ToctynaTenbHoe 1 BpalaTelabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalleHus. [lieyo cuiel. Y caoBus paBHOBECUS TBEPAOTO TENA.

TexHnuecKkue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: TTOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
JdemoHcTpanuu

SIBneHue HHEpUHUN.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(POpMalvu.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U MaJICHHH.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHHSI U CKOJIbKEHUS.

VYcaoBus paBHOBECHS TBEPIOTO TeEIA.

Bunbl paBHOBECHS.
Y4deHU4eCKuil IKCIIEPUMEHT, Ja00paTOpHbIe PadoThI

Nzydenue ABm>XeHUs OpycKa 110 HAKIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE UPE3UHOBOM 00paslie, OT ux aehopMaluu.

HccnenoBanue yciaoBUil paBHOBECHS TBEPJOTO TEJA, UMEIOLIETO OCh BPAILICHUS.
Tewma 3. 3aKOHBI COXpaHEHUSI B MEXAHUKE

NMiynbc MaTepuaibHOM TOYKH (Tesla), CHCTEMbI MaTEPUATIbHBIX TOYEK. IMITyIbC CHUJIBI M U3MEHEHHE UMITYJIbCa Teja. 3aKOH
COXpaHEHUs UMITyJbCca. PeakTuBHOE BUIKEHHE.

Pa6Gora cuiisl. MOIITHOCTH CHUJIBI.



Kunertuueckast sHeprus MatepuaibHOi TOUKU. TeopeMa 00 U3MEHEHUN KUHETHYECKOU SHEPIHH.

[TorenumanbHas sHeprus. [loTeHuanbHas 3HEprus ynpyro AepopMHUpOBaHHON mpykuHbl. [loTeHIManbHas 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3EMIIH.

[ToTeHumanbHbIE U HEMMOTEHUMAIbHBIE CHIIbL. CBA3b pa0OThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOW 3HEPrUuu
CUCTEMBI TeJ. 3aKOH COXPaHEHUS MEXaHUYECKON S HEPTHH.

Yrpyrue u HEyIpyTrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHHE: BOAOMET, IPYKUHHBIN IMHCTOJIET, IBUKECHUE PAKET.
JdeMoHcTpanuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexon noTeHIIMANBHON SHEPTUN B KWHETHUECKYIO U 00paTHO.

Y4eHu4ecKuil IKCIEPUMEHT, JJAa00paTOPpHbIe pad0ThI

N3yuyenune abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJTMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u padOThl CUJIbI C U3MEHEHMEM MEXAHMUYECKON SHEpPruu Tella Ha MPUMEPE PaCTSHKEHUS PE3UHOBOTO
KTyTa.

Paznen 3. MonekymnsipHas ¢pu3nka u TS pMOAMHAMHKA
Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUUYECKOM TEOpUM M WX ONBITHOE OOOCHOBaHHE. BpOyHOBCKOE ABMKEHHE.
Huddysus. Xapakrep IBHXKEHHS W B3aUMOCHCTBUS YacTHI] BeulecTBa. MoJienu CTpOEHUs ra3oB, KUIKOCTEH U TBEPABIX T U
00BsSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojeliei. Macca u pasmepsl Mosekyid. KomuuectBo BemiectBa. IloctosHHas
ABorazapo.

TertoBoe paBHoBecue. Temnieparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO - KMHETHUECKON TEOpHH HJIealbHOro raza. AOCOiroTHas
TeMIIepaTypa Kak Mepa CpeIHEW KMHETUYECKOW SHEPTHHM TEIUIOBOrO ABMKEHUs 4dacTul rasa. lllkama temmeparyp KenbBuna.
["a30BBIE 3aKOHBI.

VYpaBuenne MenpaeneeBa— Knamneiipona. 3akon JlanbToHa. M3omporiecchl B UAEaIbHOM Ta3e € MOCTOSIHHBIM KOJIWYECTBOM
BeniecTBa. ['paduueckoe npeacTapieHNe U30MPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHu4yeckue yCTponucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.

JdemoncTpanuu
OnbITh, AOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHE BellecTBa, PoTorpaduu MOJEKyIOPraHMYECKUX COSAMHEHUH.
OnbiTel 0 AUG Y3UH KUIKOCTEN U ra30B.



Mojens OpOyHOBCKOTO JIBUKEHMSL.

Mogens onbita [lTepHa.

OnbITHI, JOKa3bIBAIOIIME CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO B3aHUMOJEHCTBHA. MoJenb, WLTIOCTPUPYIOIIAs TPUPOLY
JABJICHUS I'a3a Ha CTCHKU COCY/a.

OnBITHI, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSTHUS HJI€ATIbHOTO Ta3a, U30IPOLECCHI.

YdeHnuyecKkui IKCIePUMEHT, JIa0opaTOpHbIe padoThI

OmnpeneneHrne Maccel BO3/yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN 00bEMA KOMHAThI, AABJICHHUS M TEMIIEPaTyphI
BO3/lyXa B HEM.

Hccenenoanne 3aBUCUMOCTH MEXKy ITApaMEeTPaMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. OcHOBBI TEPMOJUHAMUKHI

Tepmoannamuyeckast cuctema. BHyTpeHHs SHEprusi TEpMOAMHAMUYECKON CUCTEMBI U criocoObl €€ n3mMeHenus. KonuuectBo
TEIUIOTHI U paboTa. BHYTpeHHss sHeprus 0IHOATOMHOTO MJI€aIbHOIO ra3a. Buabl Temonepeaayun: TEIIONPOBOIHOCTb, KOHBEKIIHS,
U3IIydeHHe. Y IenbHas TEIUIOEMKOCTD BellecTBa. Koau4ecTBO TEIIOTHI IPU TEIUIONEpeIaye.

[Tonstue 06 ammabarHoMm mporecce. [lepBrlil 3akoH TepmMoauHamMuKu. [IpyuMeHeHne nepBOro 3aKoHa TEPMOJIMHAMUKU K
u3onpoueccam. ['papuueckas naTepnperanus padoThI ras3a.

Bropoii 3akoH TepmoarHamMuki. HeoOpaTuMOCTh MPOLECCOB B IPUPO/IE.

TeroBble MammHbl. [lpuHUUMIBI nEeWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusl 3HEPrUM B TEIJIOBBIX MAIIMHAX.
Koadpduument noneznoro aeictsus temnoBoil MamuHel. [{ukin KapHo u ero ko3@guuueHT nojiie3HOro nelcTBUs. DKOIOTHYECKUE
pOOIEMBbI TETIIOIHEPTETUKHU.

TexHuueckue yCTpoWcTBAa M MPAKTHYECKOE MPUMEHEHHUE: JBUTATEeNb BHYTPEHHErOo CropaHus, ObITOBOW XOJOJAMJIbHUK,
KOHJIULIMOHED.

JdemoHcTpanuu

W3MmeHeHre BHYTpEHHEH SHEpruM Tejla NMPHU COBEPILIEHUU PAOOTHI: BBUIET MPOOKU W3 OYTBHUIKM MOJ JEHCTBHEM CKaTOTO
BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTEM TpeHUs (BUI€0I€MOHCTPAIIHS).

N3meHeHnne BHYTpEHHEN dHEPTUH (TeMIIEpaTyphl) Tela IpH TEIIonepeaaye.

OmnsIT O aAMabaTHOMY PACIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTaTelIsl BHYTPEHHETO CrOPaHUsI, PEaKTUBHOTO JIBUTATEIs.

Y4eHn4ecKuil IKCIEPUMEHT, Ja00paToOpHbIe PadoThI

N3mepenue yaenpHON TeIIOEMKOCTH.

Tewma 3. ArperatHsle cOCTOsIHMSI BelecTBa. Pa3oBbIe EPEXOIbI



[TapooGpazoBanue u koHjaeHcanus. Mcmapenue u kuneHue. AOCONIOTHasT M OTHOCHUTENIbHAs BIIAXXHOCTh BO3yXa.
Hacepimennsiii nap. Y aenbHas TEIioTa mapooOpa3oBaHus. 3aBUICUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHHUS.

Teépmoe temo. Kpucrammmueckue u amopdHbIe Tena. AHHM30TPONHS CBOWCTB KPUCTALIOB. JKWUIKHE KPUCTAJUIBI.
CoBpeMeHnHble MaTepuanbl. [lmapnenne n kpucramumsanus. Y AelibHas TemioTa miasieHusd. Cyonumanus.

VYpaBHeHUe TETUIOBOTO OalaHca.

TexHuyeckue ycTpoicTBa W MPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U MCHUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
JdeMoHcTpanuu

CBolicTBa HAaCHIICHHBIX 1APOB.

Kunenue npy nOHMXKEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Hab6utoienue HarpeBaHus U IJIaBJICHUS KPUCTAIIMYECKOTO BellecTBa. [leMoHCcTpalys KpUucTasioB.
Y4eHn4ecKuil IKCIIEPUMEHT, Ja00paTOpHbIe PadOThI

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
Paznen 4. DnexkTpoauHaMuKa
Tema 1. DnexrpocraTnka

OneKkTpu3aums Tell. OJIEKTpUYEeCKH 3apsia. JlBa BuAa DdNEKTPUYECKUX 3apAnoB. [IpOBOAHMKH, HIMDIIEKTPUKH U
NOJIYIPOBOJHUKH. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3apsja.

B3anmopneiictBue 3apsnoB. 3akoH Kynona. TouyeuyHbll aneKkTpuyecKuid 3apsia. OieKkTpuueckoe motie. Hanpsk€HHOCTB
ANEKTPUUECKOTO moJid. [ [puHIMN Cynepno3uMu3IeKTPUYECKUX NoJiel. JIMHMN Hanps>KEHHOCTU AIEKTPUYECKOTO TOJIS.

PaGota cun »snexrpocrarnueckoro mois. llorenmman. PasHocth mnoreHnuanoB. IIpoBOgHUKM U UPJICKTPUKUA B
IIEKTPOCTATUYECKOM TT0JIE. JIM3IIeKTpUYecKasi IPOHULAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTPOEMKOCTh TNIOCKOI0 KOHIEHCATOPA. DHEPTHUs 3apsSKEHHOT0 KOHJIEHCATOPA.

TexHUuecKHe YCTPOICTBA M MPAKTHUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHUE DJICKTPOIPUOOPOB, KOHICHCATOP, KOMUPOBAILHBIN anmapar, CTPYWHBIN TPUHTED.
JdemoHcTpanuu

Y CTpOUCTBO M MPUHLIKI AEHUCTBUS AJIEKTPOMETPa. B3auMo1ecTBUE HAJIEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[IpoBOIHUKH B 31EKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3AILUTA.

JIMBAEKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTb  AJIEKTPOEMKOCTH IUIOCKOIO  KOHJEHCAaTopa OT IUIOAAW IUIACTHH, PAcCTOSIHUS MEXAY HUMH W
JTVBJIEKTPAYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOT0 KOHJEHCATOopa.
YdeHnuyecKkuil IKCIEPUMEHT, JIa0opaTOpPHbIe padoThI

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.
Tewma 2. [TocTosHHBIH 37eKTpUUecKUi TOK. TOKHM B pa3IuyHBIX cpeaax

DIIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS dIEKTPUUECKOTO ToKa. Mcrounuku Toka. Cuiia Toka. ITocTosTHHBIN TOK.

Hanpsixenue. 3akon OMa [uisl y9acTKa LEnu.

DNEeKTPUYECKOE CONPOTUBIIEHUE. Y IEJIBHOE CONPOTUBJICHUE BEIIECTBA.
IlocnenoBarenpHOE, MAPAIIIEIBHOE, CMELIAHHOE COCIUMHEHUE ITPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHOCTb 3J1€KTPUYECKOTrOTOKA.

DNEeKTPOABMKYIIAsl CHUJla U BHYTPEHHEE CONpPOTUBJICHME HCTOYHMKA TOKa. 3akoH Owa uid MOJIHOM (3aMKHYTON)
NIEKTpUUYecKor nenu. KopoTkoe 3aMbIKaHue.

OneKTpoHHass MPOBOAMMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTUBICHHS METALUIOB OT TEMIIEPATypBI.
CBepXITPOBOIUMOCT.

OnexkTpuyeckuid TOK B Bakyyme. CBoiicTBa 31eKTpOoHHbIX IydkoB. [lomynpoBomnuku. CoOCTBEHHass W TNPUMECHAs
POBOJMMOCTH MOJIYIIPOBOJHUKOB. CBoiicTBa p—N-niepexoa. I1omynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKHN TOK B PACTBOPAaX M PACIUIABAX JEKTPOIUTOB. DIEKTPOIUTHUECKASI AUCCOLUALINS. DIEKTPOIIU3.

DJIEKTPUYECKANM TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSATENbHBIN paspsan. Monnus. [lnazma

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, HMCTOYHHUKM TOKa,
3JIEKTPOHArpeBaTeNbHbIE TMPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIA THO[,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AHO]], TaIbBaHHUKA.
JdemoHcTpanuu

W3mepenne cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LUWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUTOIIAIA IONIEPEYHOTO CEUEHHSI U MaTeprala.

CMelaHHOe COeIMHEHNE IPOBOJHUKOB.

[Ipsimoe n3MepeHune FNEKTPOIBUKYIIEN CHUIIBI.

KopoTkoe 3ambIkaHne ralbBaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCHUMOCTB CONPOTUBIICHUS] METAJIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoi paspsii 1 IpOBOAUMOCTB BO3AYXa.



OIHOCTOPOHHSISI TPOBOJAMMOCTH AUO/IA.

YdeHnuyecKkui IKCIePUMEHT, JIa0opaTOpPHbIe padoThI

H3yueHue cMEmanHOTro COSTMHEHHS PE3UCTOPOB.
H3mepenue 3JeKTPOABMKYIICH CHITBI HICTOYHHKA TOKA M €T0 BHYTPEHHETO CONPOTHBIICHHUS.
HabGnronenue snextposusa.

Cnenuduyeckne yHuBepcajibHble YueOHbIe 1elCTBUSA
B npornecce o0yuenust neteil, MMEIOMKUX HApyIICHUs 3peHHs], POPMUPYIOTCS HE TOJBKO CTaHIApTHBIC, HO U crenuduyeckue
yHUBEpCalbHbIe yueOHbIE NecTBUS. B pe3ynbrare 00y4yaromuics CMOXKET:

UCII0JIb30BaTh COXPAHHBIC aHATU3ATOPhl B PA3IUYHBIX BHUJIAX JEATEIHLHOCTH (Y4eOHO-TIO3HABATEIHHOM, OPUEHTUPOBOYHOM,
TPYIOBOW);

MIPUMEHSITH OCSI3aTEIbHBIN U CIIyXOBOM CITIOCOOBI BOCIIPUATHS MaTepHUana;

MPUMEHSITH COBPEMEHHBIE CPEJICTBA KOMMYHUKAIIUUA U TUPIOTEXHUUECKUE CPECTBA;

OCYILIECTBJISITh IPOCTPAHCTBEHHYIO OPUEHTHUPOBKY;

MPUMEHSTH TPUEMBI 0TOOpA U CUCTEeMaTH3alluK MaTepuaia Ha ONPeIeNICHHYIO TEMY;

BECTH CaMOCTOSITEIbHBIN OUCK UH(GOPMAIUH;

peo0pa3oBbIBATh, COXPAHATh U MepelaBaTh MHPOPMAIIUIO, MOTYUYEHHYIO B PE3yJIbTaTe YTCHUS;

MPUHUMATh y4acTHEe B PEYEBOM OOIICHHUH, COOTIOAasi HOPMbI pEYEBOTO ATHKETA;

OCYILECTBIISITH PEUEBOM CAMOKOHTPOJIb B MpoIlecce yUeOHOM EeITeIbHOCTH U B TTIOBCETHEBHON KOMMYHHUKAIIUH;

OIICHUBATh CBOIO PEUb C TOUKHU 3PEHUS €€ COJICP>KaHMUs, I3bIKOBOTO 0(OPMIICHUS;

HAXOJIUTh TPAMMaTHYECKUE U PEUYEBbIC OMTUOKHU, HEOUYEThI, UCIIPABIISTh UX;

IJIAHUPOBATh, KOHTPOJIUPOBATH M OIICHUBATH YUCOHBIC ACHCTBUS B COOTBETCTBUU C MOCTABIICHHOM 3a/1aueil U yCIOBUSMH €€
peanu3aiuu.

I11. Ilnanupyembie pe3yjibTaThbl 0CBOCHUSI IPOTPAMMbI

OcBoenune yuebHoro mpeamera «®du3uka» Ha ypOBHE CpeAaHEro o0mero ooOpasoBaHus (0a30BBIA YPOBEHB) ITOJKHO

00ecneunTh JOCTHKEHHUE CIEAYIOINX JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
1. JInuHOCTHBIE Pe3yJIbTAThI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro mpeameTa «Du3nka» J0JKHBI OTPaKaTh:

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEH MO3HUITMEH JWYHOCTH,
CUCTEMOU IIEHHOCTHBIX OPUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIONTUX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OO0IIECTBA; PACUIMPEHHUE XKU3HEHHOI'O OIbITA U OIbITa NEATEeIbHOCTH B MPOILIECCE peain3aliid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATEIILHON I€SITEIbHOCTH, B TOM YHUCJIE B YaCTH:



IPaKIaHCKOTO BOCTIUTAHUS:

e Cc(hHOpMUPOBAHHOCTDh TPAXKIAHCKOW TMO3MIMKM OOYYaIOIMIeTOCs KaK aKTUBHOTO W OTBETCTBEHHOTO WJICHA POCCHICKOTO
00111eCTBa;

® [IPUHATHE TPAJAUIIMOHHBIX OOIIEUETIOBEUESCKUX TYMAHUCTHYCCKUX U IEMOKPATHYECKUX 1IEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JICSATEIBLHOCTh B MHTEpECcaxX TI'pakJIaHCKOrO0 OOIIECTBA, y4aCTBOBATh B CAMOYIIPAaBJICHUU B
oOpa3zoBaTeILHON OpraHu3alliu;

® yMCHHUE B3aMMOJICHCTBOBATH C COIMATHPHBIMA HHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIIMSAMU U Ha3HAYECHUEM;

® TOTOBHOCTH K T'YMAaHUTAPHOU U BOJIOHTEPCKOMN JEATECIbHOCTH,

MaTPUOTUIECKOTO BOCITUTAHUS:

¢ copMHUPOBAHHOCTH POCCUICKON IpakTIaHCKONW UJICHTUYHOCTH, TATPUOTHU3MA;

® I[[EHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CUMBOJIaM, TOCTIKCHHUSIM POCCUUCKHUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHHUKE,

JyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBEICHNS;
CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O M TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh HAa MOpPAIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH, B TOM YHCJIC BJCITCILHOCTH YUYEHOTO;

® 0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOSCHHUE YCTOMYHNBOTO OYAYIIETO;

ACTETUYECKOTO BOCTTUTAHUS

® OCTETUYCCKOE OTHOIICHHWE K MHPY, BKIIOUYAs ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

TPYJIOBOTO BOCTIMTAHMS:

® HHTEPEC K Pa3IMUHbIM cepam MpodheCCHOHATBHOM ICITEIFHOCTH, B TOM YUCJIE CBSA3aHHBIM C (DU3UKON M TEXHUKOU, YMCHHE
COBepIIaTh OCO3HAHHBINM BRIOODP OyayIIeH mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

® TOTOBHOCTH M CHIOCOOHOCTH K 00Opa30BaHUIO U CAMOOOPa30BAHMIO B 001acT (M3UKUHA TPOTSKEHUU BCEH KU3HM;

HKOJIOTHYECKOTO BOCITUTAHHMS:

¢ Cc(HOpMHUPOBAHHOCTH FKOJIOTHIECKOU KYJIBTYPhI, 0CO3HAHUE III00ATBHOTO XapaKTEePadKOJIOTHUSCKUX MTPOOIeM;

® [UIAHUPOBAHUE U OCYIIECTBJICHHUE JICMCTBUM B OKPYXAKOUIECH Cpelle Ha OCHOBE 3HAHMUS LEJIEH YCTOMYMBOIO PA3BUTHS
YeJI0BEUYCCTBA,

® paCIIMPEHHE OMNbBITA JICITSILHOCTH SKOJIOTMYCCKOW HAIpPaBJISHHOCTH HA OCHOBE MMEIOIIHUXCS 3HAHHMM 10 (PU3HKE;

[IEHHOCTH HAYYHOTO MTO3HAHMS:

¢ cpopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKH,



OCO3HAaHUE ILIEHHOCTH HAy4YHOW MAEATEeTbHOCTH, TOTOBHOCTH B MpoOIECCe M3YyYEHUS (PU3UKH OCYIIECTBISATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO JEATEIbHOCTh MHANBHIYAJIbHO U B TPYIIIIE.

CHeHI/IaJIl)HbIe JUYHOCTHBIC PE3yJbTaThI.

YMCHHUC COIIOCTABJIATH 3PUTCIIBHBIC BIICYATICHUA C YUCTOM IIOJYYCHHBIX 3HaHUH 00 OCOOCHHOCTSAX CBOETO 3PpUTCIIBHOTO
BOCIIpUATHA, HA OCHOBAHUU C(i)OpMI/IpOBaHHBIX HpeI[CTaBJIeHI/Iﬁ O MMpCaAMCTaxX U ABJICHUAX Oprmanmeﬁ HGﬁCTBHTGHBHOCTH;
C(bOpMI/IpOBaHHOCTI) MOTHBAIIUH K 06y‘IeHI/II-O )41 HCHeHaHpaBHGHHOﬁ MO3HABATEILHOU ACATCIIBHOCTH,

CITOCOOHOCTH OCO3HaABaTh Ce0s YaCThIO coonyma;

CITOCOOHOCTH K OCMBICIICHHIO U ,ZII/I(b(l)epeHI_[HaHI/II/I KapTHUHBI MHpa, €€ BpeMCHHO-HpOCTpaHCTBCHHOﬁ OpraHu3alu;
IMPUHATHUC COOTBCTCTBYIOIIUX BO3PACTY HGHHOCTeﬁ H COMHUAJIbHBIX poneﬁ;

YMCHHC OLICHMUBATD C HO3HL[PII>1 CoOMaJIbHBIX HOPM cOOCTBEHHEIC IOCTYIIKH U IOCTYIIKH APYTUX J'IIOI[GI\/'I;
OMOIIMOHAJIBbHO-ICHHOCTHOC OTHOHNICHUEC K Oprxcafomeﬁ cpeac, HCO6XOI[I/IMOCTI/I €C COXpaHCHHUA W PpPalMOHAJIBHOI'O
HUCIIOJIB30BaHUA,

YMCHHUC (bOpMI/IpOBaTb 9CTCTUYCCKUC YYBCTBA, BIICHATIICHUA OT BOCIIPHUATHUSA IIPCAMCTOB U SIBJICHUM OKPYZKaromero Mmupa,
IOTOBHOCTb K OCO3HAHHOMY BI)I60py I[EUIBHCI?IIHGﬁ HpO(bGCCI/IOHaJIBHOI?I TPACKTOPHUHU B COOTBCTCTBHH C COOCTBEHHBIMU
HHTCPCCaMU 1 BO3MOKHOCTAMMU.

2.MeTanpeaMeTHble pe3yJabTaThl

B pesynbrare ocBOoeHHs MporpaMmbl 1Mo (H3MKE HAa yPOBHE CpeIHEro oOiiero oOpa3oBaHMs y OOydaromierocs OymyT

chopMHUpOBaHBI ~ METAaNpPEJAMETHBIC PE3yJbTaThl, BKIIOYAIOIINE ITO3HABATEIbHBIC YHHBEpCAJIbHbIE Y4YEOHBIC JICHCTBUA,
KOMMYHHMKATHBHbBIC YHUBEPCATIbHBIE YUECOHBIC ICHCTBUS, PETYJISITUBHBIE YHUBEPCAIbHBIE yueOHbIC ACHCTBUS.

Ilo3HaBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUSA

ba3oBrle nornueckue IeUCTBUS:

CaMOCTOSITENILHO (DOPMYIHPOBATh U aKTyaJM3UpPOBaTh NMPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIPEAEIIATH LIEJIN AESITEIbHOCTH, 331aBaTh [IAPAMETPbI U KPUTEPHUH UX TOCTHIKECHHS;

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEYMS B PAaCCMATPUBAEMBIX (DU3NUYECKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOoOJIeMbl CYYETOM aHaIN3a UMEIOLIUNXCSI MAaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LEISAM, OLUEHUBATH PUCKH MOCIEICTBUN
NEeATEIbHOCTH;

KOOPAMHHUPOBATh M BBIMOJHATH pab0OTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOIO UKOMOWHHUPOBAHHOTO B3aUMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IIPU PEILICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBbIe nuccieq0BaTeIbCKUE ICHCTBUS:



BJIa/IeTh HAYYHOU TEPMMHOJIOTHEN, KIIOYEBBIMH MOHITUAMH U METOAaMH (pU3HMUECKON HAYKH;

BJIQ/IETh HaBBIKAMH y4eOHO-MCCIIEIOBATEIbCKOM M MPOEKTHON JesATeNbHOCTH B 00JacTh (PHU3UKH, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOWCKY METOOB PEIICHUS 33734 (PU3NYECKOTO COJIEP:KaHUs, MPUMEHEHHUIO Pa3TUYHbIX
METO/IOBIIO3HAHHS,

BJIA/IETh BUJAMHU JIEATEIBHOCTHU I10 MOJIYYEHHUIO HOBOI'O 3HAHUS, €r0 MHTEPHpETaluH, PeoOpa3oBaHUI0 U NPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX CUTYyalUsX, B TOM YMCIIE IIPU CO3JaHUMU YUEOHBIX IPOEKTOB B 00JIaCTU (PU3UKH;

BBIBJISITh NPUYMHHO-CIICICTBEHHBIE CBS3M M AKTYyAJIM3UPOBATh 3a/ady, BBIIABUIaTb THUIOTE3y €€ PEIICHUs, HAXOIWUTh
apryMEHTBI JUIsl JOKA3aTENbCTBA CBOMX YTBEPIKIACHNN,3a1aBaTh IapaMeTPbl U KPUTEPUU PELICHNS;

aHaJIU3UPOBATh IIOJYYEHHBIE B XOJIE PEIICHUA 3aJayd pe3yJbTaTbl, KPUTHUYECKHM OLICHUBATh HX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a]]a4l B 00pa30BaTEIIbHOM 1€ATEILHOCTH, B TOM YHCIIE NPU U3YUYE€HUU (QUBUKH;
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS N0 (PU3HUKE B IPAKTUUYECKYIO 00JIACTh KUZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC UJIEH, [IPEJIaraTh OPUTHHAIIBHBIE ITOAXO0/IbI U PELICHNS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIKE aTbTePHATUBHBIC PEILICHHUS.

Pabota c undopmarnueii:

BJIAJCTh HAaBBIKAMHU MOJY4YeHHUS MHPOpMaUu (HU3MIECKOTO COJEPIKAHMS U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBJISATh TOUCK, aHaJIW3, CUCTEMATH3AIMI0 M UWHTEPHpeTalnuio HWH(OpMaAIuu paslIuyHBIX BHAOB U (opm
IIPEJCTaBIICHHUS;

OLICHMBATh I0OCTOBEPHOCTH MH(OpMALUY;

UCIIOJIB30BaTh  CPeACTBa MH(POPMAIIMOHHBIX W KOMMYHHUKAlIMOHHBIX TEXHOJOTMH B PEHIEHHMH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3alMOHHBIX 3a7ad C COOJIIOJICHUEM TPEeOOBAHUM SPrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeH ], MPAaBOBbIX U 3TUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUYECKOTO COACpNAaHHS B PA3NUUYHBIX (QopmaTax ¢ yu€TOM Ha3HaueHUs MHPOpPMAIUU U LEIEBON
ayJIMTOPHUH, BRIOMPAsi ONTUMAIIbHYIO (DOPMY MPECTABICHUS U BU3yaTU3aIl1H.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe IeiCTBHUA:

OCYUIECTBJISATH OOLIEHUE HA YPOKAX (PU3UKHU U BO BHEYPOUHOU JESATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyallMil U CMATYaTh KOH(QIUKTHL;
pPa3BEPHYTO U JJOTUYHO U3JaraTb CBOK TOUKY 3PEHHS C UCIIOIb30BAHNUEM SI3BIKOBBIX CPEJICTB;



MOHKUMATh U UCIIOJIb30BaTh MPEUMYILECTBAa KOMAaHIHOM U HHANBUAYAIbHOMN paboThI;

BBIOMpAaTh TEMATUKY M METOJbl COBMECTHBIX ICHCTBHMIA C y4€TOM OOLIMX HHTEPECOB, M BO3MOXKHOCTEH KaKJIOTO YJIeHa
KOJIJIEKTHUBA;

MIPUHUMATh L€ COBMECTHOM AESATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBHS 1O €€ JOCTHKEHUIO: COCTABIIATh
IUTaH ACUCTBUM, pacpeieNsiTh PO ¢ Y4ETOM MHEHUI YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU pabOThI;

OLICHMBATh KaY€CTBO CBOET0 BKJIAJa U KaXXAOr0 Y4aCTHUKA KOMaH/Ibl B OOLIMI pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
npeaiaraTb HOBbIE ITPOEKTHI, OLIEHUBATH UJIEU C IO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYHICCTBIIATE ITIOBUTHUBHOC CTPATCIHYCCKOC IIOBCACHHUC B PA3JIMYHBIX CUTYALHAX, IIPOABIIATH TBOPUYUCCTBO U Boo6pa>1<eHHe,
OBITH NHHUIIUAaTUBHBIM.

PeryasiTuBHbIe YHUBepcajibHbIe Y4eOHbIE NeilCTBUA

Camoopranusanus:

CaMOCTOATENbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIE€SATEIBHOCTh B 00JIaCTU (DPM3MKU U aCTPOHOMUU, BBISBISATH IMPOOIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITENIEHO COCTaBJISITh IJIaH PELEHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TUIaH BBIIOJHEHUS PAaKTUUECKON paboThI C
y4€TOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaIIUSIM;

pacIMpATh PAMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JIeaTh OCO3HAHHBII BEIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh3a PEILICHHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIMU B o0mactTh (U3UKH, TIOCTOSIHHO TIOBBINIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBINA UHTEIUICKT:

J1aBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIIBHOCTD,0LICHUBATH COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HABBIKAMU MO3HABATEIHLHOW pe(IIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX ACUCTBUN M MBICIUTEIBHBIX MPOILIECCOB, X
pEe3yIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pedieKCun ISl OIIEHKU CUTYyallMH, BbIOOpa BEPHOIO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

IIPUHUMATHh MOTHUBBI M ApTYMEHTBI APYTUX IIPU aHAJIN3E PE3YIIbTATOB JAEATEIbHOCTH;

IPUHUMATH ce0sl, MTOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA,

IIPUHUMAaTh MOTHUBBI M apTyMEHTBI IPYTUX [P aHAJIA3E PE3YJIBTATOB AEATEIBHOCTH;



IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKH.

B mpomecce mocTmkeHUS JMYHOCTHBIX PE3YIHTATOB OCBOCHHS TMPOTPpaMMbI MO (U3HWKE IJIi YPOBHS CPEIHETO OOIIEro
00pa3oBaHms y 00yJarONUXCsl COBEPIICHCTBYETCSI YMOITMOHAIBHBIN MHTEIUICKT, MIPEANOIaralomuiich)OpMHUPOBAHHOCTS:

CaMOCO3HaHMSl, BKIIIOYAIOIIETO CMOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSIHUE, BUICTh HANpPABICHUS Pa3BUTHUS
COOCTBEHHOM SMOITMOHATILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHMMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE,
CIIOCOOHOCTH aJIallITUPOBATHCS K SMOIIMOHAIBHBIM U3BMEHEHUSIM U TIPOSBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHHIO TIEJIM U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE
JIEVCTBOBATh, UCXO/I U3 CBOMX BO3MOXHOCTEM;

AMIIATUH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATH €r0 MPHU OCYIIECCTBICHUU
OOIIEHUsI, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAJTBHBIX HAaBBIKOB, BKJIFOYAIOINIUX CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMU JFOABMH, 3a00TUTHCS, TIPOSBIISATH
MHTEPEC U pa3peniaTb KOH(QIUKTHI.

Cneunanbﬂme METaANPEeAMETHLIC PE3YJ/IbTAaThI:

yYMEHHE TUIAaHUPOBATh MPEIMETHO-TPAKTUYECKHUE ACHUCTBUS C YUETOM UMEIOIIETOCS 3pPUTEIBLHOIO IMarHo3a B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1a4uei;

YMEHHE MPOSBIATH B KOMMYHUKATUBHOM JISATEIIBHOCTH, aJICKBaTHBIC CUTYAIlMH, HEBEpOaIbHbIC ()OPMBI OOIIICHHS,

YMEHHE BECTU CaMOCTOATENIbHBIN MOUCK WH(POpMALINHY;

CIIOCOOHOCTh y4acTBOBAaTh B PEUEBOM OOIIEHUH, COOJIIOZas HOPMbl PEUEBOr0 ATUKETA, aJ€KBATHO HUCIOJb30BATh JKECThI U
MHMHKY

yMEHHE IUIAHUPOBATh, KOHTPOJUPOBATh U OIEHWBATh yU4eOHBIC ACHCTBHS C YUETOM, HMEIOIIETOCS 3PUTEIIBHOTO JHAarHo3a B
COOTBETCTBHHM C MOCTABJICHHOM 3a/1aueil U YCIOBUSIMU €€ peaIU3allUH.

3.JIpeameTHbIC pe3yJIbTATHI
K xonmy obyuenuss B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy
00y4aromuxcsi yMEHUH:

JIEMOHCTPUPOBATh Ha ITpUMEpax poJib U MeCTO (PU3UKH B POPMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOM JIEATEIIBHOCTH JIOIEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (DU3NYECKUX MOJENel: MaTephalibHas TOYKa, WHEPIMaJbHAs CHUCTEMa
oTcu€Ta, aOCOJIOTHO TBEPAOE TENO, WICAIBHBIM ra3, MOJEIN CTPOCHUS Ta30B, JKUIKOCTEW U TBEPABIX TN, TOUCUHBIN
AIEKTPUYECKUH 3apsij] Ipu perieHn GU3NIeCKIX 3a/1a4;



pacmo3HaBaTh (U3NYECKUE SBICHUS (MPOLIECChI) M OOBSCHATH KX HA OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUU CTPOCHHSI BELIECTBA M BJEKTPOJMHAMHUKU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
JBW)KEHUE, CBOOOJHOE TMAJeHWE TeJ, JIBW)KCHHE TIO0 OKPYXXHOCTH), WHEpIus, B3auMmojeiictBue Tten, auddysus,
OpOYHOBCKOE JBMKEHHE, CTPOCHHE XHUAKOCTEH M TBEPABIX Tell, U3MEHEHHEe 00bEMa TeN MpU HArpeBaHUM (OXJIXKICHHUH),
TEIJIOBOE PaBHOBECUE, HCIIAPEHUE, KOHACHCAIIMS, IIJIABJICHUE, KPUCTAIUIN3alKs, KUIIEHUE, BIAXXHOCTh BO3/1yXa, TOBBIILICHHUE
JaBJIEHUS raza MpU €ro HarpeBaHMM B 3aKPBITOM COCYJZE, CBSA3b MEXIY MapaMeTpaMy COCTOSHUS ra3a B H30Ipoleccax,
3JIEKTpU3aLUsA TEN, B3aUMOJCHCTBUE 3apsi/I0B;

OINKCHIBATh MEXAHUUYECKOE [BWKEHHUE, UCIOJB3Ys (PU3NUYECKHE BEIUYMHBI: KOOpJIWHATA, MYyTh, MEPEMEIIEHHUE, CKOPOCTH,
YCKOpEHHUe, Macca Tella, CHJIa, UMITYJIbC Tejla, KUHETUYecKas SHEeprusi, NOTeHUUalIbHAsl HHEpPrusi, MexaHudyeckas padora,
MEXaHU4€eCKasi MOIIHOCTb;

P ONKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIONb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €AMHUIIbI, HAXOIUTh
(GopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUHUHY C JPYTUMU BEITMYNHAMU;

OIKCHIBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SBJICHUS, UCIIOJIb3Ys (PU3MUECKHE BEJIMYMHBL: JABJICHHUE rasa,
TEMIIepaTypa, CPEAHsS KHHETHUECKAsl JHEPTUsl Xa0TUUYECKOr0 ABUKEHUS MOJIEKYJI, CPEAHEKBAIpATUYHAS. CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEILIOThI, BHYTPEHHSS SHEPTUs, padoTa ra3a, Ko3(p(GULIHEHT NOJIE3HOT0 1eUCTBUS TEIIOBOTO JIBUTATENIs;

IIPY ONKUCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICI HCTIOIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €AMHUIIbI, HAXOIUTh
(bopMyIIbl, CBS3bIBAIOIIME JAaHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMU BETUYMHAM;

OMKCHIBATh U3YUYEHHBIE HJIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKHUE ABJICHUS (IIPOLECCHI), UCIOJb3Ys (U3NUECKUE
BEJIMYMHBIL: SJIEKTPUUECKUIN 3aps]l, JIEKTPUUECKOE M0JIe, HANMPsHKEHHOCTh MMOJISI, MOTEHIMAN, Pa3HOCTh MOTEHLUAJIOB;

[P OMHUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, NX 0003HAYCHUS U €IUHUILIbI;
YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIMUHUHY C JPYTUMHU BETUUMHAMMU;

aHANIM3UPOBaTh (PU3UUYECKUE TPOIECChl U SIBJICHHUSA, HMCMIOJB3YyS (PU3MUYECKHE 3aKOHbl M MPUHILMIBL: 3aKOH BCEMHUPHOTO
tarotenus, |, Il u 111 3akonsl HpioTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLIUIT
CYNEpIO3ULIMA CHJI, TPUHUMUIT PABHONpPABUS MHEPLHUATBHBIX CHCTEM OTCUYETA, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHMSI BEILIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEH KHHETHUECKON YHEPTHH TEIJIOBOTO JBMKEHHS MOJIEKYJ C a0COIIOTHON
TEMIIEpaTypoOi, MEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsaa, 3akoH KyiioHa, mpu 3ToM
pa3iauuaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHMYeCKOEe BBbIpaXEHHE M YyCIOBHUS (TpaHUIIbI, OOJACTH)
PUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MNPUHLMIIBI JEHCTBUS MAIWH, MNPUOOPOB M TEXHUYECKUX YCTPOMCTB, pas3inyaTh YCIOBUS HX
0€30I1aCHOr0 MCII0JIb30BaHMsI B IOBCEHEBHON KU3HU;



® BBINOJHATH SKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NYECKUX SIBICHUN U MPOLIECCOB C UCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX
U3MEpEHH, Mpu 3ToM (POpMYIHpPOBaTh MpobiieMy/3aady U TUIOTE3Y y4eOHOrO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0AKEHHOTO 000PYI0BaHUS, MPOBOIUTH OIBIT U (HOPMYJIUPOBATH BHIBOBI;

® OCYIIECTBIATh MPSMbIE U KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEJIMYMH, IPU ATOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO
U3MEPEHMS U UCII0JIb30BATh N3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN U3MEPEHU;

® JCCIIEJIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMHU C HCIIOJIB30BAHMEM MPSAMBIX H3MEpPEHUll, NpU 3ITOM
KOHCTPYMPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTATHI MOJYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIIMYMH B BUJE TaOJIUL U
rpaduKoB, enaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

e coOMOaTh MpaBWiIa 0€30MacHOrO TPyJa MpHU MPOBEACHUU HCCICIOBAHUN B pamMKax y4eOHOro 3KCIEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATENICKOM W TPOEKTHON JESITeNbHOCTH C HCIOJh30BAaHHEM H3MEPHUTENBHBIX YCTPOWCTB M JTaOOPATOPHOTO
000opy1I0BaHUS;

e pelaTh pacyETHBIC 3a/1a4U C IBHO 33JJaHHOU (PU3MUYECKON MOJEIbIO, UCIOJIB3YS (PU3NUECKHe 3aKOHBI U IPUHIIUIIBI,

¢ Ha OCHOBE aHajgM3a YCJIOBHUS 3aJaud BbIOMpaTh (PU3UUECKYI0 MOJEIb, BBIACHATh (PU3UUYECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOJUMBIC il €€ peIIeHHUs, MPOBOAUTH PAcUYEThl W OICHMBATH PEATHHOCTH MOJYYEHHOTO 3HAUYCHUS (PU3NUECKON
BEJIMYMHBI,

® pelaTh KauyeCTBEHHBbIE 3a/layM: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY pACCYXIEHUH C OMOpoil Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

® JCIOJb30BaTh IPU PEIICHUU YUYEOHBIX 33/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH JIs IOUMCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETAlNY U MPeACTaBICHUs y4eOHOW U HAYYHO-TIOMYJIAPHON MH(pOpPMAIMK, TIOJYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBAThH MOJTy4yaeMyr0 HHPOPMAIHIO;

® TPUBOJUTH NMPUMEPHI BKIAJa POCCUUCKHX U 3apyOekKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKpY’KaloIIero MUpa, B pa3BUTHE TEXHUKH UTEXHOJOTHH;

® JCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON KU3HU JUIs 0OecrieueHus: 6€30MacHOCTH MPU O0paIlieHun
C IpubopaMu U TEXHUYECKUMHU YCTPONCTBAMM, JIJIsl COXPAHEHUS 30POBbsI M COOIIOACHNUS HOPM 3KOJIOTUYECKOTO TTOBEICHUS
B OKpYXKalollleH cpene;

e paboTaTh B TPYNIE C BBIMOJHCHHWEM pA3IMYHBIX COLMAJIBHBIX POJICH, TUTAHUPOBATh pabOTy TPYIIBI, paloHAIBHO
pacipenensaTh OO0S3aHHOCTH W IIAHUPOBAThH JEATEIHHOCTh B HECTAHMAPTHBIX CUTYAIMAX, aJeKBaTHO OILIEHWBATh BKIIA]
Ka)XI0TO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE PacCMaTPUBAEMON TTPOOIIEMBI.

CnenmnajbHble IpeIMeTHbIE Pe3yJIbTaThl:

e BraneHue mpaBwiaMu 3anmucu QOpMyN M CIEUUAIbHBIX 3HAKOB MPU HCMHOJIb30BAaHUHM pelbe(HO-TOUeYHOU cuctemsl JI.

bpaiis.



Bnagenue ocs3aTenbHbIM CHOCOOOM OOCIENOBaHHUS W BOCTIPHUSATHS peNbePHBIX H300paxeHH (WLIIOCTpaLUl, CXeM,
MaKEeTOB, YEPTEIKHBIX PUCYHKOB U T.II.).

YMeHUe BBIOIHATH MPOCThIE peibeHbIE PUCYHKU U TOCTPOEHUS MTPU MOMOIIIH CHEeIUATbHBIX HHCTPYMEHTOB.

Bnanenne Texuukoi npeodpazoBanusi GopMysl U BeIpaKEHUN MPU UCTIOIB30BaHUU cUcTeMbI JI. bpaiis.



IV.TemaTnueckoe mianupoBanme

Haumenosaunue
pa3aeaoB U TEM

[IporpammHoe cojepkanue

OCHOBHBIE BUJIBI AE€ITEILHOCTH
00yJarommxcsl

Paznen 1. Pusuka n
METO/Ibl HAyYHOTO
MMO3HAHUS - 24

dusnka- Hayka o npupoje. Hayunbsie MeTO b
MO3HAHUS OKpYKaroiiero mupa. (1)

Posb 1 MecTo Gu3nku B HOpMUPOBAHUH COBPEMCHHOM
HAYYHOH KapTUHBI MHPa U B MPAKTUUECKON JCATCIIBHOCTH
monei. (14)

N3yyenune HayyHbIX (AIMIUPUUECKUX U
TEOPETUUYECKHUX) METO/IOB MTO3HAHUS
okpyxatoiero mupa. OocyxaeHue
IpaHUIl MPUMEHUMOCTHU (HU3HUUECKUX
3aKOHOB U Teopuii. PaboTa B rpymie 1o
MOATOTOBKE KOPOTKUX COOOIIEHUM O
poJii 1 MecTe (PU3UKHU B HAyKE U B
MPAKTUYECKON JEATEIbHOCTH JIIOICH.
JleMoHCTpanus aHAJIOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX MPUOOPOB,
KOMIIBIOTEPHBIX AaTYMKOB. OCBOEHUE
OCHOBHBIX IPUEMOB pabOTHI C
1udpoBoit 1aboparopueii Mo Gpusuke.

Pasnen 2. Mexanuka -
18 g

Mexannueckoe aprmxeHrne. OTHOCUTENBHOCTD
MEXaHUYECKOro nBumxkeHus. [lepemenienune, CKopocTb,
yckopenue.( 14)

PaBHOMepHOE mpsiMonnHelHOe aBmKeHHE. (14)
PaBHOyCKOpEeHHOE TIpsMOSTMHEHHOE ABMKEeHHE. (19)
CBobOosiHOE TIasieHne. Y CKOpeHue CBOOOJHOTO
nagenus.(14)

KpuBonmHeiHoe agBrkeHue. J[BH>KeHE MaTepUaIbHON
TOYKH 10 OKPY>KHOCTH C MOCTOSIHHOU 110 MOJTYJIIO
ckopocThio. (1)

[Ipuauun otHocutensHOCcTH [anunes. MuepunanbHbie
cucremsl orcuéra. Ilepsbiii 3akon Herotona. Macca
tena. Cuna. [Tpunnmn cyneprnosuiuu cu.( 149)

Bropoii 3akon Herotona a1 MmaTepuaabHOi ToukH. (1)

[IpoBeneHue FIKCIEpUMEHTA: U3yUCHHE
HEPABHOMEPHOTO JIBUKEHUS C 1IEJIbIO
ONPEAECTICHUS] MTHOBEHHOW CKOPOCTH.
N3yueHue NBMKEHUS IIAPUKA B BA3ZKOU
KuJakocTu. M3ydueHue ABMKEHUS Tena,
OpOIIEHHOTO TOPU3OHTATILHO.
HccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B MPYKHUHE
1 PE3MHOBOM 00pasIie, OT UX
nedopmariu. M3ydeHne qBIKEHUS
Opycka 1Mo HaKJIOHHOU TIJIOCKOCTH.
HccenenoBanne yCiaoBUi paBHOBECHS
TBEPJIOTO TEJIa, UMEIOIIEr0 OCh
BpaieHus. Mzydenue adbcoaoTHO




Tperuii 3akoH HeroToHa [1st MaTepHaibHBIX ToUeK. (149)
3aKOH BCEMUPHOTO TATOTEHHS.

Cuna tsoxectu. [lepBas kocmuueckass ckopoctb.(149)
Cuna ynpyroctu. 3akon ['yka.Bec Tema.(1q)

Cuna tpenus. Koapdunuent tpenus. Cuna
COIIPOTHUBJICHUS TPU IBUKCHUU TeJa B KUIKOCTH WU
raze.(24)

Kunemaruka abcosiroTHO TBepaoro Tena.(14)
Hmnynbe MaTepuanbHOM TOYKU, CUCTEMBI
MaTepHaIbHBIX TOUeK. MIMITyIIbC cuiibl. 3aKOH
coxpaHeHUs uMnyJbca. PeaktuBHoe nrkeHue. (14)
Pa6ora 1 moutHOCTh critbl.(14)

Kunerndeckas sHeprus MatepuanbHol Touku. (19)
[TorenunaneHas 3Heprus. [loTreHnManbHas SHEprus
yopyro aAe(opMupoOBaHHON MPYKUHBI.
[ToTeHumabHast SHEPTHSI TeJIa BOJIM3U MOBEPXHOCTH
3emun. (14)

3aK0oH COXpaHCeHHS MexaHu4deckoi dHepruun (1)

HEYTPYToro yaapa ¢ MOMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.
HccnenoBanue CBsA3M pabOTHI CUIIBI €
N3MCHCHUEM MEXaHUYECKOW SHEPTHH
TeJa Ha MPUMEPE PACTIKEHUS
pe3uHoBoro Xryra. O0ObsicHEeHUE
OCHOBHBIX TPUHIIUTIOBJCHCTBUS
TEXHUYECKUX YCTPOUCTB,TAKUX KaK:
CIUJOMETP, IIEMHbIC U PEMEHHBIC
nepeaayun ABUKEHUS U YCIOBUN UX
0e30MacHOro UCTOIb30BAHUS B
MOBCETHEBHOM JKU3HHU.

[TocTpoenue u aHanus3 rpagukoB
3aBUCUMOCTEH KHHEMaTHYECKHUX
BEJIMYMH OT BPEMEHH JIJIsI
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSAMOJIMHEHHOT O IBMYKCHHUSI.

Onucanre MeXaHUIECKOTO ABUKCHUS C
WCITOJTB30BaHUEM (DU3UICCKUX BEITMYHH:
KOOpJIMHATA, My Th, IEpPEMEIIECHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC Tea,
KHUHETHYECKasi DHEPTrusl, MOTCHIIUAIbHAS
DHEPTUs, MEXaHn4eckas padoTa,
MexaHu4ecKas MOITHOCTh. CpaBHEHUE
MacC B3aMMO/ICHCTBYIOIIUX TEJL.
N3yuenne 3aBUCUMOCTH CHJIBI
YOPYrocTH OT AedopMariuu.

CpaBHEHHE CHII TPCHHSI TIOKOSI, KAUCHUS
U CKOJIBKCHHUS.

OO0ObsicHenue HeBecoMocTH. OOBsICHEHNE
0COOEHHOCTEN paBHOMEPHOTO U




PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JIBIDKEHUS, CBOOOTHOIO MaJCHUS TEI,
JIBUKECHHSTIO OKPYKHOCTH HA OCHOBE
3akOHOB HbIOTOHA, 3aKOHAa BCEMUPHOTO
TATOTSHUS.

OOBsicCHEHUE IBUKEHUSI UCKYCCTBEHHBIX
CITyTHHKOB.

Pacno3naBanue ¢hpu3n4YECKUX SBICHUIB
Y4eOHBIX OTBITaX U OKPY>KaIOIICH
KU3HU: UHEPLIMS, B3AUMOJICVCTBUE TEIL.
AHann3 GU3NIECKHUX MIPOIIECCOB U
SIBJICHUM C MCII0Jb30BAHUEM 3aKOHOB U
MIPUHIMIIOB: 3aKOH BCEMUPHOTO
tsarotenus, I, II u III 3akonsl HeroTOHa,
MPUHIINI CYTEPIIO3UIUN CUJT, TPUHITUTT
PaBHONIPABHOCTH MHEPIIMATIBHBIX
CHUCTEM OTCYETA, 3aKOHA COXPAHEHHUS
MEXaHMYECKON IHEPTHUH, 3aKOHA
COXpaHEHHUS UMITYJIbCA.

OrneHka aOCOJIIOTHBIX M OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUM (PU3NUECKHUX
BCJIUYHH.

Pemienue pacu€THbIX 3a1a4 ¢ SBHO
3QTaHHOM (PU3UYECKON MOICIBIO C
HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMysT TMHAMHUKY U 3aKOHOB
COXpaHEHHS.

Pemenue kauecTBEHHBIX 3a1a4 C
ONOPO HAa U3YUYEHHBIC B Pa3/ieiie
«MexaHMKa» 3aKOHbI, 3aKOHOMEPHOCTH
1 pu3znyuecKue sBICHUS.




OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS M PAKTHYECKOTO
MPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TAKUX KaK: BOJOMET, KONIEP,
NPY>KUHHBIN MUCTOJIET, MOJIIUITHUK.
OOBbsiCHEHUE IBMKEHHS PAKET C OMTOPOM
Ha U3y4YeHHbIEC (PU3NYECKUE BEIINYNHBI U
3aKOHBI MEXAHUKH.

Hcnonbs3oBaHue MPpU MOATOTOBKE
COOOILIEHUI O NPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHH 151
IIOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALNN U IPEICTABICHUS
nH(pOpMauKU, KpUTHYECKUN aHATHU3
noJiy4aeMoi HHpOpMaluu.

Pasznen 3.
MounekynsipHas ¢pusnka

U TEPMOJIMHAMUKA
-24 4

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU U UX ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
newkenue. Juddysus. (14)

XapakTep JIBUKCHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTsa.Moaenu CTpoeHus ra3oB, KUIKOCTEN U
TBEPABIX Te. (1)

Macca monekyi. KonnuectBo Bemectsa. [loctosiHHas
Asorazpo.(14)

TerutoBoe paBHOBecue. Temneparypa u €€ u3MEpeHue.
[IIkana temnepatyp Llenbeuns. (14)

Nneanenbiii ra3 B MKT. OcHoBHOeypaBHeHne MKT.
(1)

AOcoI0THas TemMIepaTypa Kak Mepa cpeHein
KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYI.
VYpaeuenne MenjeneeBa—Kianetipona. (249)

IIpoBeneHue 3KCIEPUMEHTA:
ONPEAEICHUE MacChl BO3/1yXa B
KJIaCCHOM KOMHATE Ha OCHOBE
U3MepeHni 00bEMa KOMHATHI, JIABJIICHHS
Y TEMIIEPATYPHI BO3/1yXa B HEM;
HCCJIEIOBAHUE 3aBUCUMOCTH MEXKIY
rmapaMeTpaMH COCTOSIHUS Pa3peKEeHHOTO
rasa, U3MepeHue yAeIbHON
TEIIOEMKOCTH BEIIECTBA.

Pemienune pacu€THbIX 3a7a4 € ABHO
3aIaHHOM (PU3UYECKON MOJENBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBH
dbopmys1 MOJEKYIIpHON (DU3UKHU U
TEPMOJIUHAMUKH.

Pemenue kaueCTBEHHBIX 3a1a4




3akoH JlanbToHa. ["a30BbIC 3aKOHEI. (19)
HccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpaMu
COCTOSTHUS pa3peskeHHOro rasza. (14)

Nzonpoueccel. ['paduueckoe npencraBieHue
n3onporieccos. (1)

KonmuecTBoTeruioTsl 1 padbota. BHyTpeHHSS SHEPTUs
OJTHOATOMHOTO HJealibHOTrO ra3a.(14)

Buael remtonepenaun. (14)

VY nenbHas TEIIIOEMKOCTD BetmecTBa. KomnuecTBo
TEIUIOTHI TIPU TeIlIonepeaaye. AnuabdaTHBIN TpoIiecc.
(1)

[TepBblii 3aKOH TEPMOJIUHAMUKH U €TOTIPUMECHEHUE K
usornpoiieccam. (1)

HeobOpatumocTs mpoueccoB Brpupojae. Bropoii 3akoH.

TepMouHaMUKH. (149)

[Mpuaiun aeiicteus u K11 reroBoriMamuasl. (14)
Hwukn Kapuo u ero KII/I. Okonornyeckue npoOaemMsl
TEIUIOPHEPreTUKH. (29)

[TapooOpa3oBanue u KoHAeH Caus. Viciapenue u
kunenue. (14)

AOCONIOTHAS M OTHOCHTEIbHAS BJIAXKHOCTH BO3/yXa.
Haceimennsriimnap. (1)

Teépnoe Teno. Kpucrammueckue u amopgHbIE Tea.
AHM30TpOMNHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctamisl. CoBpeMeHHbIeMaTepuabl. (14)
[TnaBnenwue. Y aenbHas TertoramtasicHus. (19)
YpaBHeHUE TeIoBoro cananca.(24)

C OIIOPOM HA U3YYEHHBIE B pa3/eie
«MonekynsipHas pu3mKa u
TEPMOIMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHUS.

OneHka adCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUMN PU3NUYECKUX
BEJINYHMH.

OObsicHEHUE OCHOBHBIX MPUHIIAIIOB
JEUCTBUI TEpPMOMETpa U OapoMeTpa u
YCIIOBHUH WX 0€3011aCHOTO
UCITIOJIB30BAHUS B IIOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3nyeckux siBJICHUI B
Y4EOHBIX ONBITaX U OKPYkKaIOIICH
KU3HU: TUPy3usi, O pOyHOBCKOE
JIBIOKCHUE.

OnucaHue TEIIOBbIX SIBICHUH C
UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JJABJICHHUE ra3za, TEMIIepaTypa,
CpeaHsisi KHHETUYEeCKasi SHEprus
Xa0TUYECKOTO JBUKEHUSI MOJIEKYJI,
CpeIHEKBaApaTUYHASI CKOPOCTh
MOJIEKYI.

AHanu3 pu3nYecKux mpoIeccoB u
SIBJICHUM ¢ ucnojibzoBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHEN
KUHETUYECKOU SHEPTUU TETUIOBOTO
JIBMXKCHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMIIEPATYPOH.

N3yuenne mojienel mapoBoil TYpOUHBI,




JIBUTATENS] BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATETIS.

OOBbsicCHEHUE NPUHLIUIIOB ACHCTBUS U
yCJI0BUI 0€30I1aCHOT'0 UCIIOIb30BAHUS
B MIOBCETHEBHOM KU3HU JIBUTATEIIS
BHYTPEHHET0 CrOpaHus, ObITOBOTO
XOJIOAUIILHUKA, KOHAUIIUOHEPA.
OmnucaHue CBOICTB TN U TEMIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(bu3NYECKUX BEJTMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
[TpoBeneHune sKCrIepUMEHTa: U3MEPEHNE
OTHOCHUTEJIbHOW BJIa)KHOCTHU BO3/IyXa.

Pa3nen 4.
DJIEKTPOAMHAMHUKA -
2249

DJeKTpu3anums Tell. DNeKTpuueckun3apsaa. J(Ba Buna
DIIEKTPUUYECKUX 3apsiioB.(14)

[TpoBOHUKY, TUAJIEKTPUKH U MOTYIPOBOIHUKU. 3aKOH
COXpPaHEHUs JeKTpuaeckoro3apsa. (1)
B3aumoneiictBue 3apsanoB 3akod Kynona. Toueunsrit
anekTpuueckuii 3aps. (1)

Hanpsxkénnocts anexrpuueckoro noss. [IpuHiun
CYIIEPIIO3UIINH IJICKTPUYECKUX MoJiek. JInauun
HaNPsHKEHHOCTH dJieKkTpryeckoromos. (14)

Pabora cui anexkrpocratrueckoro moss. Iloreniumarn.
Pasnocts moreniuanos. (1u)

[TpoBOIHUKY U AUAIEKTPUKH B DJIEKTPOCTATUUECKOM
noJje. Jluaaekrpudeckas mpoHuIaeMocTsb. (1 1)
Konaencarop. DJIeKTpOEMKOCTh MIIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOTO KoHeHcaTopa. (19
"U3mepenue 3aeKTpoéMKocTr KoHaeHcaTopa'. (1q)
[TpuHuun nelcTBrs U1 NPUMEHEHHEKOHJIEHCATOPOB,




KOMUPOBAJILHOTO anmnapara, CTpyHHOTro mpUHTEpa.
DJeKTpocTaTuyecKas 3alnTa. 3a3eMJIeHUE
aJIeKTporprOopoB. (14)

DNeKTpUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS
anekTpudeckoro Toka. [locrosHabIN TOK. CHila ToKa.
Hanpsixenue. Conporupienue. 3akod OMa Jiis
ydacTka remu. (19)

[TocnenoBarensHOE, TapaUIETLHOE, CMEIIAHHOE
COEIMHEHHE MTPOBOJHUKOB.

M3y4yeHne CMEIIaHHOTO COeIMHEHUST pe3ucTOPOB. (11)
PaboTa 1 MOIIHOCTB 3JIEKTPUUECKOIO TOKA.

3akoH Ixoymns—Jlenna. (14)

3akoH OMais noiaHoM anekTpuueckoi nenu. Koporkoe
3ambikanue. (19)

N3mepenne D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpotusiieHus.(19)

DNeKTpOHHAs MPOBOJIUMOCTH TBEPBIX METAILIOB.
3aBUCHUMOCTBCOMTPOTUBIICHHUS METAJJIOB OT
temreparypbl. CBepXIpoBOAUMOCTS. (14)
DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
my4KoB. (1)

[TonynpoBonuuku. CoOCTBEHHAs UITPUMECHAS
MIPOBOAMMOCTH MOJTYNPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [TonynpoBoaaukoBbie mprOopsl. (1)
DNEKTPUYECKUN TOK B paCTBOpaxX MpacIiaBax
AJIEKTPOJIUTOB. DIIEKTPOJIIMTUUECKAS] TUCCOLIMALIUS.
Onexrpoinus.( 14)

DJIEKTPUUECKHM TOK B razax.CamMoCTOSATENIbHBIN U
HECaMOCTOSTENbHBIN pa3psa. Monaus. [Inazma. (14)
DIIEKTPUUECKHUE MPUOOPHI U YCTPOUCTBA B UX
NpakTHYeCKoe MpuMeHeHne. llpaBuna TeXHUKH




6e3omacHoct. (39)

IHoBTOpPUTEIBHO- CucremaTu3aius ¥ 0000IIeHHE TPEAMETHOTO

0000A0IIUI MOTYJIb
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npu u3ydeHun Kypca pusuku 10 xiacca.

BrinonHeHne yuyeOHbIX 3a/laHHM,

COJIep KaHUs U OIbITA AESITEIBHOCTH, TPUOOPETEHHOTO TPEOYIOIIUX IEMOHCTPALIMH

KOMITETEHTHOCTEM, XapaKTEPU3YIOIIAX
€CTECTBEHHOHAYYHYIOTPAMOTHOCTb:
MIPUMEHEHUS NTOJTYYEHHBIX 3HAHUU TS
HAy4YHOT'O OOBICHEHHS (PU3NYECKUX
SIBJICHUW B OKPY’KAIOIIEH IPUPOJEC U B
ITIOBCEJHEBHOM KU3HU.

V. KajiengapHo-TreMaTHueckoe MJiaHMPOBaHHe

KomnuectBo yacos
Ne /| Tema ypoxa KonTponbsHbie [pakTuueckue| Jara U3ydeHus
Bceero paboThI paboThI
®dusuka — Hayka o npupoje. Hayunsie
1 METO/Ibl MO3HAHUS OKPYKAIOIIETO 1
MHDA.
Posib u MecTo (pusuku B hopMUpOBaAHUH
2 COBPEMEHHOMHAYYHOU KapTUHBI MUpa, | 1
B MIPAKTUYECKOU JIESATEIILHOCTH JIFOJICH.
MexaHnueckoe JBUKEHUE.
3 OTHOCUTEILHOCTh MEXAaHUYECKOTO 1
nBwkeHus. IlepemMenienne, CKOpOCTb,
YCKOpEHHUE.
4 PaBHOMEpHOE TTpAMOIIMHEWHOE 1
JIBMKEHHUE.
5 PaBHOYCKOpEHHOE TTPSMOJIUHEHHOE 1
JIBUYKEHHUE.




CBoOomHOE TIafieHue. Y CKOpEeHHE
CBOOOIHOTO MAaJICHUS.

KpHBOHHHGﬁHOﬁ JABHUKCHUC. I[BI/I)KGHI/IC
MaTepHaHBHOﬁ TOYKH IIO OKPYKHOCTH.

NHepunaibHble CUCTEMBI OTCUETA.
[1epBriii 3akoH HproToHa. Macca tena.
Cuna. [IpyuHIUN Cynepro3uiuu CHUI.

Bropoii 3akon HeroToHa 11151
MaTEpUaJIbHON TOYKH.

10

Tpernii 3axkoH HproToHa 1111
MaTEepHUAIIbHBIX TOYEK.

11

3akOH BCEMUPHOTro TAroreHus. Cuia
TskecTU. [lepBas kocmuueckas
CKOPOCTB.

12

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

13

Cuna tpenus. Koapduuument tpenus.
Cusna conpoTUBIEHUS TPU IBHKEHUH
TeJIa B KUJIKOCTH WJIH rase.

14

[TocTtynarenbHOE U BpamaTeibHOE
JBIDKEHUE a0COJIFOTHO TBEPAOTO TeJa.
MowmeHnT cunbl. I1nedo cuibl. Y cnoBus
paBHOBECHS TBEPIOTO TEJIA.

15

NMnynibec MmaTepualibHOM TOYKHU,
CUCTEMBI MaTE€PUAJIbHBIX TOUYEK.
NMmynbc cuibl. 3aKOH COXpPaHEHUs
HMITyJIbCa. PeakTuBHOE IBH)KEHME.




16

PaGoTta 1 MOILIIHOCTH CHUJIBI.
Kunernueckas sHeprus MaTepuaibHOU
Touku. TeopeMa 00 UBMEHEHUHN
KWHETUYECKOU YHEPTUM.

17

[TorenuuanbHas YHEPrusl.
[ToTeHunanbpHast 3HEPTUs yIpyro
ne(opMUpPOBAHHON NPYKUHBI.
[TorennumanbHas sHEprus Teja BOIU3u
IMOBEPXHOCTHU 3EMJIH.

18

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPIHUH.

19

Jlaboparopnas paboTa
«ccnenoBanue cBsA3U pabOThI CHIIBI C
U3MEHEHHEM MEXaHUYECKOM SHEPTUH
TeJla Ha TIPUMEPE PACTSHKEHUS
PE3MHOBOTO KIYTay.

20

Kontponbnas padora o teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKEY.

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KHHETUYECKOU Teopruu. bpoyHOBCKOE
neuxenue. uddyzus.

22

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECCTBA.
Mojenu CTpOeHHUs Ta30B KUJIKOCTEM,
U TBEPBIX TEI.

23

Macca monekyn. KonnuectBo
BeniecTBa. [locrosnnas ABoranpo.

24

TennoBoe paBHOBecue. Temmneparypa.




u e€ n3mepenue. lllkana temneparyp
Lenbcus.

25

Uneansubiii raz B8 MKT. OcHOoBHOE
ypaBHenne MKT.

26

AOGcoitoTHas Temreparypa Kak mepa
CpeIHEH KMHETUYECKOU SHEPTUU
JBMKEHUS MOJIEKYJl. Y paBHEHUE
MenneneeBa-KnaneiipoHa.

27

3akoH JlanbTOHA. I'a30BbIE€ 3aKOHBI.

28

JlaGoparopnas paboTa

«HMccnenoBanre 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSIHUSIPAa3pEKEHHOTO
razay.

29

M3omnporiecchl B UACATLHOM Ta3e U UX
rpa¢guaecKoe MpeacTaBICHHE.

30

BHyTpeHHss sHEeprus
TEPMOJIUHAMHUYECKOU CUCTEMBI U
cnocoObl €€ n3meHeHus. Konnuectro
TEMIOTHI U padoTa. BHyTpeHHs s
DHEPrusl OJHOATOMHOIO HUJECAIBHOIO
rasa.

31

Buabl Tennonepenayn.

32

VYV nenapHas TEINIOEMKOCTD BEIIECTBA.
KonnyecTBo TEIUIOTHI IpU
Terionepeaade. AnuabaTHbIA MpoIece.

33

[1epBbli1 3aKOH TEPMOAUHAMUKHU U €TI0
IIPUMEHEHME K U30IIPOLIECCaM.

34

HeoOpaTuMOCTh MpoLEeccoB BIPUPOIE.
BTopoii 3aKk0H TEpMOJIMHAMHUKH.




35

[Tpunuun nevicteus u KII/I reruiosou
MaIIVHBbI.

36 uxn Kapuo u ero KITJI.

37 DKOJIOTHYECKHE TPOOIEMBI
TETJI09HEPTreTUKHU.

38 Ob6o6maromuit ypok «MosekynspHas
¢bu3nka. OCHOBBI TEPMOIMHAMUKI.
KonTtponbnas padorta no teme

39 «Monekynspras ¢puzuka. OCHOBBI
TEPMOJIUHAMUKI.

40 [Tapoobpa3oBaHue 1 KOHACHCAIIHS.
Hcnapenue u kumneHue.

AOCOIIOTHAs M1 OTHOCUTEJIbHAS

41 BJIAKHOCTH BO3yxa. Hacelmennsiinap.
TBépnoe Teno. Kpucraiuimueckue u

42 amopdHbIe Teaa. AHU30TPOMUS
CBOMCTB KpucTawioB. XKuakue
kpuctauibl. COBpeMEHHbIE MaTepUaIbI.
[lnaBneHne u KpUCTALIA3ALMSL.

43 VYenpHas TemioTa IUIaBJICHUS.

44 YpaBHEHHUE TEIJIOBOTO OalaHca.
DneKTpu3anus Tei. IIEKTPUIECCKUn

45 3apsia. /IBa BuIa SJIIEKTPUYECKUX
3apsiJiOB.

[TpoBOAHUKH, TUDJIEKTPUKHU U
46 MOJIYNPOBOJHUKHU. 3aKOH COXPaHEHUS

QJIICKTPHUYCCKOI'O 3apsaaa.




47

B3aunmMogeiicTBue 3apsaoB. 3aKOH
Kynona. TodeuHbIN 3JIEKTPUYECKHAN
3apsm.

48

Hanpssk€HHOCTB 3JIEKTPUUECKOTO OIS
[TpuHuMnO cynepno3uiuu
AJIEKTPUYECKUX NOJIEU. JIMHUMN
HaIPsSHKEHHOCTH.

49

Pabota cun QJICKTPOCTATHUYCCKOI'O ITOJIA.
HOTCHHH&J’I.P&BHOCTB IIOTCHOHNAJIOB.

50

[IpoBOOHHUKH U JUDIIEKTPUKH B
AIEKTPOCTATUUECKOM IT0JIE.
JlusnexkTpuyeckas MPOHUIIAEMOCTh

o1

OnekTpoémkocTs. KongeHcarop

52

DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPrHUsl 3apsSyKEHHOTO
KOHJIEHCATOPA.

53

Jlaboparopnas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHAEHcaTopa'.

o4

[IpyuHIMIT NEUCTBUSA U TIPUMECHEHHE
KOHJEHCATOPOB, KOMUPOBAIBLHOTO
amnmapara, CTpyHHOro puHTEpa.
DJeKTpocTaTuyecKas 3aliuTa.
3azeMiieHuE 3JIEKTPONpHOOpPOB.

95

DNEeKTPUUECKUHN TOK, YCIOBUS €r0
cymiectBoBanus. [ToctossHubIN TOK. Criia
toka. Hanpsbxenue. ConpoTUBIICHUE.
3akoH OMa 1Sl y4acTKa LEIH.




56

[TocnenoBarenpHOE, TAPATIICITHLHOE,
CMEIIIAaHHOE COSIMHEHUE IMPOBOTHUKOB.
JlabopaTopHas pabota «M3yueHue

CMEIIIAHHOTO COCTUHCHHS PE3UCTOPOBY

o7

PaGoTta u MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH J[>xoynsa-JIenua.

58

3akon OMa /115t HOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3aMmbIkaHue. JlabopaTtopHas pabota
«3mepenne 3/]C ncrouynnka Toka u
€ro BHYTPEHHEI0 CONPOTUBIICHUS.

59

DJIEKTPOHHAsT MPOBOJAMMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCThH
CONPOTHUBJICHUS METAJIJIOB OT
temneparypbl. CBEpXIPOBOJAMMOCTb.

60

DNEeKTPUYECKHUI TOK B BAKyyMe.
CBOIICTBA AJEKTPOHHBIX MYYKOB.

61

[TonynpoBOIHUKH, UX COOCTBEHHAs U
MpUMECHAs1 NPOBOAUMOCTH. CBOMCTBA
p—~n-nepexona. [lomynpoBOgHUKOBEIE
pUOOPHI.

62

DJIEKTPUYECKUI TOK B paCTBOpaxX U
pacriiaBax JIEKTPOJIUTOB.
DNEKTPOIIUTAYECKAS] TUCCOIUAITHS.
DNEKTPOIn3.

63

DJEeKTPUUECKUN TOK B ra3ax.
CamocTOATEeNbHBIA U
HECAMOCTOATENbHBIN pa3psaa. MoHus.
[Tnazma.




DIIeKTpUUECKHUE NPUOOPHI U YCTPOHUCTBA
64 U UX IPAKTUYECKOETIPUMEHEHHE. 1
ITpaBuia TexHUKH O€30TTACHOCTH.
65 OO6o0maromuii ypox 1
«DIEKTPOIMHAMUKA .

KonTposnbHas paboTa 1o teme
66 «Inektpocratuka. [locTosSHHBIN 1 1
AJIEKTPUUYECKUN TOK. TOKH B pa3IMIHbIX
cpemaxy.

67-68 | [TloBTOpenue n o000IIEHIE Kypca 2
¢u3uku 11 kacca.

OO61Iee KOJTUYECTBO YACOB TI0 MPOTPaMMe 68 3 3

V1. YuebHo-MeTOoAN4YEeCKOE 00ecniedeHne 00pa30BaTeJILHOI0 Mpolecca
1.®uzuka. Paboune nporpammsl. 10—-11 knacc. bazossiii u yriyonéuunsiii ypoau. llatanuna A.B.
2.®Ou3suka. [loypounsie pa3padotku. 10 kmacc. Caypos I0.A.
3.®usuka. 10 knacc. (6a3oBsiit ypoBens). Mskures [.5., byxosies b.b., Corckuit H.H. (nox pen. [lappentreBoit H.A.)
4. duzuka. 10 knacc. Dnexrponnoe npunoxenue (DVD) k yueOnuky Msikumesa I'.5., byxosuesa b.b., Corckoro H.H. (rox
pen. [Tapdentrenoit H.A.)
5.®@uzuka. 10 kinacc. Junaktuyeckue marepuansl - Mapon A.E., Mapon E.A.
Ludpossie 00pa3zoBaTebHbIE PECYPChl H PeCYPChI B CETH HHTEPHET
1. http://nsportal.ru - cormansHas ceTh paOOTHUKOB 0OpA30BAHMSI.
2. http://markx.narod.ru/pic/ - ¢pusuka B mkose.
3.http://festival.1september.ru/articles/ - hectuBans negarorndeckux uaei «OTKPBITBIA YPOK».
4.http:/fwww fizika.ru/ - caiiT muis yuuteneit GU3NKH U UX YUCHUKOB.
5.http://www.physics.ru/ - matepuansl 0 pU3UKE.
6.www . ege .edu.ru - uadopmartmonnsiii mopran EI'D.
7.http :// school - collection . edu . ru / - equnast komutekmus [{OPoB
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