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INOACHUTEJ/IbHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMbl MO (U3MKE HAMpaBiIeHO Ha (opMuUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJIAHUPYEMBIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI O T'0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype PU3NKU — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNeNseT XapakTep MW Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa oOydYaromuxcs, B (popMUpPOBaAaHWE YMEHUU MPUMEHSTH
HAyYHBIA METO]I O3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeUHEH BOKPYr (Qu3nueckux Teopud. Benymmm B Kypce sBiseTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpPUHM, JUIsi OINUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJS M OLIEHKH, OCYIIECTBIACTCS YYaCTHUKAMU
0o0pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasjeia Kypca, TaKk M MHTETPUPYS 3HAHUA U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS HA OKPYXKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPKAHUE OBYYEHHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DOKCrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MopnenupoBanue (uU3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®duszuveckre 3aKOHbI U TEOPHUH. [ paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m mMecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemelienne, CKOpoOCTh (CpeaHsiE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Hanpagienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHUS C LIEJBIO ONPEICIICHNUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKonpxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Koaddumuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMO/ICUCTBYIOIINUX TEJ.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.



HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeNa. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTHs YIpYro
nepopMmupoBaHHoil  mipykuHbl.  [loTeHIManpHass  dHEpruss Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHUIUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPruM CHUCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BONOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3BMEHEHUEM MEXaHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACATBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama



temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UJCAIBHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKI[US, U3TyYeHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXKATOTO BO3AyXa, HarpeBaHwe 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBbIA map. YaelbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenre OTHOCUTEILHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JDaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOJHUKH, IAUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apanoB. 3akoH Kynona. TodeuHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun

CYICpHnoO3UIUN SJICKTPHUICCKUX noaeu. Jlnauu HaHpH)KéHHOCTI/I QJICKTPHUICCKOI'O
I1OJIA.



PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOMHMKM M JUAINEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sakcnepumenm, nabopamopusie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUS SJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApPAIENBHOE, CMEIIAHHOE COEINHEHUE TTPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsl CUJAa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
pa3psa. Momuus. [Inazma.



TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN TUOI,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUS U MaTepuaIa.

CMeniaHHOE COETMHEHUE TPOBOJHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOAMMOCTB BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsieTCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OMEH KUBBIX OPraHU3MOB (BU[bI TEILJIONEPEIayH, TEIIOBOE paBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS UCCOLMALMA,
rajbBaHUKA.

l'eocpagpus: BaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWIHWKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJAHEI'O OBIIEIO ObPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOECIEYUTH MOCTHKCHHE CIIEAYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJ/IbTATbI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJKHBI
OTpaXkaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYarolUMXCsi PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTALIUN, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOLIeCTBa, pPaCIIMPEHUE >KU3HEHHOI'O
OINBITA U OMNBITA JAEATEIBHOCTHA B IIPOLIECCE PEATN3ALUU OCHOBHBIX HAIPABICHUU
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULMHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOr0 OOIIECTBA;

OPUHATHE  TPAJUIUOHHBIX  OOIIEUETOBEUYECKUX TI'YMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o011ecTBa, y4acTBOBaTh B CAaMOYTIPaBICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHHS;

CIIOCOOHOCTh OLIEHHMBAaTh CHUTYyallMI0 M MPUHMMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCIE B
NEATEIIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILEro;



4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4Ieckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEPEC K pa3IMyHbIM cdepaM MpodhecCHOHATBHON IESTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3MKYN Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJNbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

Cc()OPMUPOBAHHOCTH MMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUECKON HAYKH;

OCO3HAaHME LEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B IMpoOIlecce
u3ydeHus: (QU3MKA  OCYHIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IapaMeTPpbl U KPUTEPHUU HX
JIOCTHKECHHUS
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUSX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHUSIMU W METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPHIpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/auy,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOIUTh apryMEHThl HJi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayd B 0Opa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTb OpUruHAIbHBIC MTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TOJydeHUs] WHPOpMaAIuu (HU3HUUECKOTO COICPKaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh TOUCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (popm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusi, TMPaBOBbIX U  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
yu€TOM HazHadeHHs] HTHPOPMAIIUHU U LEJIEBON ayJUTOPHUH, BHIOMpPAas ONTUMAIBHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3alUu.



KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBHUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOHU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM KOH(JIMKTHBIX CHUTyallMd M cMsr4arhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOLIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO yYacTHUKAa KOMAaHABI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IPOEKTHI, OILEHUBAThb HAEH C TO3UIHMH HOBU3HBHI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISITh TMO3UTHUBHOE CTPATETHYECKOE TMOBEJACHHE B Pa3IHUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBUSA
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpPMyIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00JIacTU
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, IMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOEBPEMCHHO MPUHUMATH PEMICHUS TO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATDI

K xonmy obydyenuss B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;



YUUTBIBATh TPAHULbBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
NEKTPOJMHAMUKHK:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMozeicTBue Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
paBHOBECHE, UCIAPEHUE, KOHJEHCAILMs, IUIABJIIEHUE, KPUCTAJUIM3alUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, NOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZE, CBSI3b MEXKIAYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IPOLEcCcax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHMYECKOE JBHKEHUE, WCIONb3Yys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICH HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIb,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOr0 JBHIKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATeNsl; NpPU ONUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (PUBWYECKUH CMBICI HCHOJB3YEMbIX BEJIHYMH, HX
00O3HAUYEHHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
IIEKTPUYECKOE M0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJIMYMHAMY;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBICHHS, UCHONB3YS (U3MUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPIO3ULIMA CWJI, IPUHLUI DPABHONPABUS HHEPLHUAIBHBIX CHUCTEM



OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, NPOBOAUTH ONBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUYECKUMHU  BEIWYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUU HCCIIEIOBAaHUMN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiatb pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIbIO,
UCITIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1aun
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BbICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TPEJCTaBICHUs y4eOHOW W HAYyYHO-TIOMYJISPHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU peuieHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aMMOJECUCTBUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus W TONSpU3AIMsS CBETa, JUCIEPCHUS CBETA,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  AJEKTPUYECKYID  IMPOBOJUMOCTb  pPa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Yys (1)I/IBI/I‘ICCKI/IG BCINYHUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chja TOKa, JJICKTPHYCCKOC HAIIPSAXKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH
KaTyIIKHU, SHCPIUA ISJICKTPUYCCKOIO WM MAIrHUTHOI'O HOHeﬁ, nmepuoa M Yacrora
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe



TapMOHMYECKHX DJJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE H
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHI, HCIONb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYE€HUS M EIUHMIIbI, YKa3bIBaTb (OPMYJIBL,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCIOJB3YS (PU3NUYECKUE
3aKOHBI U NMPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCIEA0BATEIBHOIO U I1APAUIEIBHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAHEHMS HMITYJIbCA, 3aKOH COXpaHEHUS
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPH 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUMH C HCHOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU STOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3ynabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;



coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3HUCCKUE BEIHMYUHBI U (hOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHUH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOTYYaeMyI0 HH()OPMALHIO;

OOBSICHSITh TPUHLMIBI JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO UCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS U COOJIIOJEHUS] HOPM 3KOJOTUYECKOIrO
TOBEJICHUA B OKPYKAOUIEH Cpee;

paboTaTh B TpyNIe C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMNIBI, PAMOHAIBHO pACHpPENeNsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBaTHO OLICHMBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
. 1 1
21 Kitnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOAMHAMHIH 8 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 7 1 bu6mmorexa [IOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

10 KJ/IACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
ara ugposbie
Nen/m  Tema ypoka Kontpox IIpakTHyeckue A wabp
Bcero bHbIE u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI
paﬁoTbl pecypcsl
| cemecTp
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHMUSA (2 v)
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnnoreka [JOK
METO/IbI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu
2 COBpPEMEHHOM i)a HOH K(z EI/IHII; MHpa, B 1 bubmorexa LIOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEILHOCTH JII0IeH
Pazpnen 2. MEXAHUKA (18 u)
MexaHudeckoe JBMKEHHE.
3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE PAMOIIMHENHOE TBUKEHUE.
4 PaBHOYCKOpEHHOE MPSIMOIMHENHOE 1 bubmmorexa LIOK
yeKop p https://m.edsoo.ru/ff0c3620
JIBIDKCHUE
5 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c372e
6 KpuBonunerinoe npmxenue. [[Brmxenue 1 bu6mmorexa [IOK
MaTepHaJIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c39cc
7 KonTpoasnas padora Nel mo teme 1 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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SHEPIHsl MaTepUAIbHON TOUKH. Teopema

«KunemMaTuka» https://m.edsoo.ru/ff0c3ada
[Tpuniun otHocuTenpHOCTH ["anues.
8 HueprmanbHble CHCTEMBI OTCUETA bubmorexa LHOK
Pl . ’ https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmorera [JOK
yuep ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepUaAIbHON TOYKH
Tperuii 3akon HproToHa 1151 bubnuorexa [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

1 3aKoH BceMUpHOTO TsrorteHus. Cuia bubnnoreka [JOK
TsKecTu. [lepBasg kocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

12 JladoparopHasi padora Ne 1 «M3yuenue bubnnoreka [JOK
JBH:KEHHUS TeJa Moj AeiicTBHEM CHJI https://m.edsoo.ru/ffOc3el18
YIPYTrOCTH U THAKECTH»

Cuna tpenus. Koagdumment Tpenus.
13 Cuna CI(:H OTI/IBJIeI({qu:{ pu BI/I)I:CCHI/II/I bubmorexa [JOK
P pua https://m.edso0.ru/ff0c3f76
TeJla B )KMJKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bu6mmorexa [IOK
MowmeHT cumebl. [lnedo cunsl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO TeNa
NMitynbsCc MaTepUaIbHONW TOYKH, CUCTEMBI

15 MaTepHaJIbHBIX TOYEK. MIMITyIbC CHIIBL. bubnnorexka [JOK
3aKOH COXpaHEHMsI UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE

16 PaGora m momHOCTH cuibl. KnaeTnueckast bu6mmoreka [IOK

https://m.edsoo.ru/ff0c4502
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00 M3MEHEHNU KHHETUYECKOH IHEPIUU

17

[ToreHuuanpHas SHEPTUs.
[TorennmansHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorenmanpHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHBIC M HEOTCHIIMAJIBHEIC
cuibl. CBsi3b pabOTHI HEMTOTEHIIMATBHBIX
CHJI C N'3MEHCHHEM MEXaHHISCKOMN
SHEPTUU CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHasi pa6ora Ne2
«McenenoBanue cBsi3u padboThbl CUJIBI €
H3MEHeHHeM MeXaHN4eCKOH IHepruu
TeJla Ha PUMepe pacTszKeHus!
PEe3UHOBOIO KIyTa»

20

KonTpoubHnasi padora Ne2 no reme
«Kunemartuka. lunamuka. 3aKoHbI
COXpaHEHHs B MEXaHHKEe»

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMMUKA (24 4)

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTep IBUKEHUS U B3AaUMOJICHCTBUS
yacTHUI BenecTa. Monenn cTpoeHust
ra3oB, )KUJAKOCTEW W TBEPABIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHnas ABoraapo



https://m.edsoo.ru/ff0c461a
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TermmoBoe paBHOBecue. Temneparypa u e€

24 m3mepenue. [lkana remnepatyp Lenbcus
o5 Wneanbnsiii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEel KHHETHYECKOM SHEPrUuun bubnuorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
28 Jladoparopnasi padora Ne3 «OnbITHAs
nposepka 3akona I'eii-JIroccakay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
KonTposbnas padora Ne3 no reme
30 «MoJuexkynsipaas ¢pusuka. OCHOBBI bubnmorexa LIOK
https://m.edso0.ru/ff0c5952
TePMOAMHAMHUKI)
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI
31 €€ n3MeHeHus1. KoimmuecTBo TeNIoThl U bubnuoteka [JOK
pabota. BHyTpeHHss sHeprus https://m.edsoo.ru/ff0c5c36
OJIHOATOMHOTO UJEaJIbHOIO raza. Buabl
Terjonepeayn
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauabaTHeIi mpoiecc
Il cemecTp
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK

IMPUMCHCHHUC K U30IIponecccaM

https://m.edsoo.ru/ffOc5efc
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34 HeobGpatumocTth npo1ieccoB B NpUpOJE. 1 bubnmoreka [JOK
BTtopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII1/I TermoBoi 1 bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI 1
37 DKoJIOrHu4YecKre mpooIeMbl 1
TEIJIOOHEPTETUKU
38 [TapooGpa3oBaHre U KOHICHCAITUS. 1 bubnmnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c6938
39 AOCONIOTHAS 1 OTHOCHUTEIIbHAS 1 bu6mmoreka [IOK
BIIQXKHOCTh BO3yxa. HacklleHuslii nap https://m.edsoo.ru/ff0c6a50
TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnnorexa [HOK
40 1
KpUCTALIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c63b6
CoBpeMeHHbIE MaTepUaIIbI
41 [1naBnenue u KpuctaymMzanus. Y ienbHas 1 bubnuoreka [IOK
TertoTa rasnieHus. Cyomumanus https://m.edsoo.ru/ff0c64d8
bu6nmoreka [JOK
42 VYpaBHeHHe TEI0BOro OanaHca 1 https://m.edsoo.ru/FfOcE5f0
43 O6o6maromuit ypok «MomnekynsipHas 1 bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6708
Kontpoabsnas padora Ned mo teme
44 «MO.]II;KyJISIpH:ﬂ ¢puzuxa. OcHOBBI 1 bubmmorexa [OK
https://m.edso0.ru/ff0c6820
TEePMOAMHAMHUKI
Paznen 4. JIEKTPOJANHAMMUKA (24 1)
45 DneKTpu3zanus Tei. INeKTPUIECKUu 1 bubnmnorexa [JOK
3apsia. JBa BUa SJEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOgHMKY, TUANEKTPUKH U 1 bubnuorexa [IOK
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MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0c6bcc

B3aumoneiictBue 3apsiioB. 3aKOH

bu6mmoreka [IOK

47
Kynona. Toyeunslii 211eKTpUYECKUI 3aps]T https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
48 [TpuHIIUTT CYMEPIIO3UITUH IISKTPUUSCKUX bubmorexa LHOK
p . yrep . p https://m.edsoo.ru/ffOc6df2
nosieit. JIunuu HanpsHKEHHOCTH
49 PaGota cuit 31eKTpoCcTaTHueCcKoro moJsl. bubnuorexa [JOK
[Morennuain. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKY U AUDIIEKTPUKH B
50 3J1peKT OCTaTUYCCKOM HOIJ)IG bubmmorexa [JOK
P ’ https://m.edso00.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
OnektpoéMkocTb. Konnencarop
51 DNEeKTPOEMKOCTD IIJIOCKOTO bubmmorexa [JOK
P https://m.edsoo.ru/ff0c7126
KOH/JIEHCATOpA.
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa
59 JlabopaTopnast paGora Ne4 bubnuoreka [IOK
"U3mepenne 3J1eKTPOEMKOCTH https://m.edsoo.ru/ff0c72c0
KOHJIeHcaTopa'
IIprHIMIT NENCTBUSA U IPUMEHEHUE
53 KOHJIEHCATOPOB, KOIMUPOBAIBHOTO
amnrmnapara, CTpyMHOro npuHTepa.
54 DJIEKTpOCTAaTUYECKas 3alUTa.
3azeMyIeHHE SIEKTPONpUOOPOB
DJIEKTPUYECKUI TOK, YCIOBHS €TI0
55 cymiectBoBanus. [Tocrosaunslil Tok. Crita

toka. Hanpsixenue. COnpoTUBIICHHE.
3akon Oma aJ1g y9acTka 1enu
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56

[TocnenoBarenbHOE, TapauIEIbHOE,
CMEIIIaHHOE COEAMHEHNE TPOBOHHUKOB.
JlaGoparopnas padora NeS «M3yuenue
CMENIAHHOI0 COeJUHEHHS] Pe3UCTOPOB»

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

S7

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. Jlaboparopuasi pa6ora Ne6
«M3mepenne I/IC ucTouyHnKa ToKa 1
€ro BHyTPeHHEro cOnpoTUBJIEHU»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB COIPOTHBIICHUS
METAJIJIOB OT TEMITEPaTYPHI.
CBepXInpoBOAUMOCTh

OneKkTpudecKkuil TOk B Bakyyme. CBolicTBa
JJIEKTPOHHBIX MTyYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
npUMecHas MpoBouMocTh. CBolcTBa P—
n-nepexona. [lonynpoBogHUKOBBIE
npudopbI

DNEKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3JIeKTPOJIUTOB.
DIEeKTpOTUTHYECKAs TUCCOIHALINS.
DneKTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH TOK B Ta3ax.
CamocCTOsATETbHBIN 1 HECAMOCTOSATEIbHBII
paspsia. Mouaus. [1nazma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae
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DJeKTpudecKrue IpudOpbl U yCTPOICTBA U

bubmuorexa [JOK

64 WX MpaKTH4YecKoe nmpuMeHenue. [IpaBuia 1 https://m.edsoo.ru/FOc86fc
TEXHHUKHU 0€3011acCHOCTU

65 O06o0marmuii ypok 1 bubnnoreka [HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpoasHnas padora Ne So treme

66 «Jaekrpocratuka. [locTostHHBINI 1 bubnnoreka [HOK
3JieKTpu4eckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIHYHBIX Cpeaax»

67 Pesepruriit ypok. Kontponbhas pabota 1 bubnuorexa [JOK
o Teme "DyeKkTpoaruHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprHblit ypok. O600maronmii ypox mo 1 bubnnorexa [HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOTI'O
INTPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®wusuka 10 Msxumes I'.4., bByxosues b.b., Corckuit H.H. mox penakmueit
[TapdenrpeBoii H.A. ba3oBsiii ypoBeHB

2. ®wusuka 11 Msaxumes I'.41., byxosues b.b., Corckuit H.H. mox penakmueit
[TapdenrpeBoii H.A. ba3oBbiii ypoBeHB

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Anekcammua U.}HO. @opmupoBanue u orieHKa (yHKIIMOHATLHOW IPaMOTHOCTH
ydamumxcs: YueoHo-meroaudeckoe nocodue / M.1O. Anekcamuna, O.A. AGaynaesa,
FO.I1. Kucenes; nayu. pea. M.YO. Anekcamuna. — CII16.: KAPO, 2019. - 160 c.

2. . BocnuTanue Ha ypoke: METOAMKA paOOThI YUUTEIs: METOIUYECKOE ITOcoOue /
Crenanos I1.B., Kpyrnos B.B., Crenanosa 1.B. u np.; nox pexn. I1.B. Crenanosa. — M.:
OI'BHY «MuctutyT ctpareruu pa3Butus oopazoBanus PAO». 2021. — 94 c.

3. Ocobennoctr peamzanuu 00HOBICHHBIX PI'OC COO: aceKThI AeATSILHOCTH
pyKoBoauTeNs 001e00pa3oBaTeIbHOM OpraHU3alui: METOINYECKHE PEKOMEHIAIUH /
Cocrt. H.B. Beukanosa. — IOxuno-Caxanunck: U3g-so UPOCO, 2023. — 28 c.

4. TlpenonaBaHue €CTECTBEHHO-HAYYHBIX IPEIMETOB B YCIOBUSX OOHOBICHUS
coJiepkanus o0Iero oopasoBanus: Meroandeckoe mocoodue / [leatun A.1O.,
3arpannunas H.A., Hukumosa E.A. u ap.; nox pea. A.YO. [lentuna. — M.: ®I'bHY
«MHCcTHTYT cTpaTeruu pa3Butus oopaszoBanus PAO». 2021.— 184 ¢

5. ®wusuka. Peammmzanus tpedboBannit ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUS:
Metoamueckoe nocodue st yautens / AJO. Ilentun; mox pen. I'.C. KoBaneBoii. — M.:
OI'BHY «MHcTuTyT cTpareruu pa3Butus oopasoBanus PAO», 2022. — 53 ¢

6. dopmupoBaHUE U OllEHKA PYHKIIMOHAIBHON IPaMOTHOCTH O0YJArOIIIXCSI:
yuebHOMeToanueckoe nocodue / aBt.-coct.: H.H. CabenpuukoBa-beramsumnu, E.B.
HNamuanoBa. — CraBponons: CKUPO IIK u ITPO, 2022. — 33 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

1. bubnmoTeka BUACOYPOKOB IO MIKOJIBHOU Mporpamme. @usnka [ IJIeKTpOHHBINA pecypc].
Pexxum moctyma: https://interneturok.ru.

2. bubnmmoreka mudpoBoro oopazoaTesibHOr0 KoHTeHTa. DU3uKa [ DIEeKTPOHHBIHN pecypc].
Pexxum noctyma: https://lesson.edu.ru/03/07.

3. Enunoe conepkanne oopa3zoBanue» [ DNEeKTpOHHBIN pecypc]. Pexxum moctyma:
https://edsoo.ru.

4. Pexomennaruu it yautenei. @usuka [ DnekTpoHHBIH pecypc]. Pexum gocryna:
https://uchitel.club/fpu858/fizika.

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

6. https:/fipi.ru/

7. https://ege.sdamgia.ru/

8. https://oge.sdamgia.ru/

9. https://learningapps.org/register.php

10.https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%B
A%D0%B0
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https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

11.https://www.uchportal.ru/load/38

12.http://nauka.mosmetod.ru/

13.http://seninvg07.narod.ru/004 fiz_lab.htm

14 https://ffizclass.ru/ 10

15.https://vznaniya.ru/

16.Tlonurexunueckuii myseii https://polymus.ru/

17. T'ocynapcTBennslii My3eii kocMonapTHkd UM. K. D. I{nonkoBckoro. BupryansHble
nporyik#u https://gmik.ru/fotovideo3d/virtualnyiy-tur/

18. Myzeii kocmonaBTHKK. BupTyansHas skckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. buopusuka
https://postnauka.org/themes/biofizika

19.Hexommepueckuii HaydHO-TIONYJSAPHBIHA IPOEKT «DIEMEHTHI OOIBLION HAYKH
https://elementy.ru/

20.bubn1oTexa KHUT 110 TIOMY/IAPHOMN SIeMEHTAPHOMN (pU3HKE
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

21.2nexTpoHHbI yueOHHUK 110 QHU3HUKeE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%B
A%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D
1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7
%D0%B8%D0%BA%D0%B8

22.®usuka B mkone. Pucynku no ¢usuxe http://markx.narod.ru/pic/

23. Apxus xypHana «Hayka u sxu3Hb» https://www.nkj.ru/archive/ 20.

24 .http://www.all-fizika.com/article/index.php?id_article=110

25.BupryanbHelil My3eii pH3M4ECKOro 000PYI0BAHUS My3€HHO-TIEIarOrHYECKOTro
komiuiekca «Dennke» https://fiz-muz-spb.ucoz.net/

26.Csepxszanaua. Caiit qns yuureneidusuxu. http://sverh-zadacha.ucoz.ru/index/0-

«D®U3TEX perunonam» https://os.mipt.ru/#/
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