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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUM TpenojiaBaHus yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickon denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBaTelibHbIE IPOTrPaAMMBI.

Conmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PU3WKH: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojzepkaHue yuebHoro npenmMera «Pusnka» mo rojgaM oOyueHusl.

dusnka kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busndeckoit reorpadueir u actpoHommer. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (QU3MYECKMX 3HAHMM  ONpeAeNseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3a/JaHHBIMUA CBOMCTBAMHU M APYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPU BHINOJIHEHUU UMU YYE€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢Gu3uku [Js YpOBHSL CpeIHEro oOmiero oOpa3zoBaHuUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHHLMIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pPa3lieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr (¢u3nueckux Teopud. Bemymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEAnosiaraéT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIHMana (PU3MYECKONM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHHUYECKHUX M TEXHOJOTHMUECKHUX MPHIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (puznyeckue Teopuu (HopMUpOBaHHE MPEICTABICHUN O
CTPYKTYpE NOCTPOEHUSI (U3HUUECKON TeOpHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX TMPEIACTABICHUAX O TNPUPOAE, TpaHHUIax
OPUMEHUMOCTH TEOpUH, JMJIi ONHCAHUSA ECTECTBEHHO-HAYYHBIX SBJICHHM U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3MKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTATBHOU AESTENBHOCTH O0Yy4YaroIIUXCS.
Jis  6Ga3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpPaTOpHBIX padorT,
KOTOpbIE B IporpamMme 1o (pu3uke oObEeIMHEHbI B OOLIUN CHUCOK YUYEHHYECKHX
paKkTUYECKUX padoT. BoijeneHre B yka3aHHOM IepeyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU
o0pa3oBaTeNbHOTO TMpoIlecca HUCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera (¢usuku. Ilpu 53TOM oObOecmeunBaeTcss OBIAJCHHE
00yJarouMMucs yMEHUSIMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIIEOBaAHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
IPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHME yAeNseTCSs PEIICHUIO PAcCUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 IPUOPUTETOM SABIISIOTCA 33Ja4M C SIBHO
3aIaHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIIONIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W HUHTETPUPYS 3HAHUS U3
pasHbIX paszaenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
0o0BsICHEHHE TPOTEeKaHUs (U3MUECKUX SBICHUN M TIPOIECCOB B OKpY)KAIOIICH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIEIH AJil CHUTyallld MPaKkTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmMu DPI'OC COO k mMarepualibHO-
TEXHHMYECKOMY OOeCleueHn0 Y4eOHOro Tmporecca 0a3oBbI YpOBEHb Kypca
($bu3MKN Ha YpOBHE CpelHEro 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (U3MKU TODKHO OBITH
HeoOXxoauMoe JnabopaTopHoe O0O0OpYIOBaHHWE [JIsi BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMme Mo (U3MKe YICHHUYECKUX MPAKTUUECKUX pabdOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpalMoOHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIAIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NIEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 000pymOBaHHWE IS YYCHHUECKHX MPAKTUYCCKUX padoT
dbopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILJICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJI30BAHUU AaHAIOTOBBIX W HU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBBIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (dopMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYYHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PCHHSI KakK pe3ysibTaTa H3YYCHHSI
OCHOB CTPOEHHS MaTepuu M (PyHIaMEHTAIBLHBIX 3aKOHOB (PH3UKH;

o (¢opMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BAaHHEM
du3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opMupoBaHHE TPEACTABICHUN O ponu (U3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHHI.

JlocTxeHne 3TUX Lenel 00ecreuynBaeTCsl pelieHHeM CIeAYIOUINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMUS:



NpuoOpeTeHue  CUCTeMbl  3HaHMM 00  o0mux  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

dbopMupOBaHHE YMEHUN TNPUMEHATh TEOPETUUYECKHE 3HAHUA s
OObACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CMOCOOOB peUIeHHUs] pa3jMyYHbIX 3ajad C SIBHO 3aJaHHOU
¢usznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3fanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1auH;
NOHMMaHuE (U3MYECKUX OCHOB W MPHUHIUIIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILILYIO
cpeny;

OBJIaJICHUE METOJIaMU CAMOCTOSITENILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu MHGOpMaIH,
onpeeseHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3J]aHUE YCIIOBUU ISl Pa3BUTUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETo
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMMe Mo (U3MKE IMepeueHb JIabOpaTOPHBIX H
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JI€JdaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaTIbHBIX
0COOCHHOCTEH 00yJarOIUXCS.

COJEP)XAHUE OBYUYEHUA

10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA
®usuka — Hayka o mnpupone. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO

Mupa.

Poipb OKCIICpUMEHTAa W TCOPHHM B IIPOLHECCC IIO3HAHWA IIPUPOABLI.

OKCHEpUMEHT B (PU3UKE.
MonenupoBanue (u3MUeCKUX SBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.

[IpyHIMT COOTBETCTBUA.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Llemoncmpayuu



AHanoroBble M LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOpPOCTH) M
YCKOPEHUE MATEPUAIBHOW TOYKH, UX IPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
Clio)keHue NnepemMenIeHUil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, NYyTH H© NEPEMEIICHUS
MAaTE€PUAJILHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre cBOOOHOTO MaIeHuUS.

KpuBonuHeitHoe  aBvkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH IO
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAs
ckopoctb. [lepuon n yactora obpareHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4eckrue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHAOMETD,
JBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MIEPEIavn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGmionenue aBuxkeHusi Tejaa, OpPOIIEHHOrO MOJ YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaCHUSI.

Hamnpasnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, NPOWUJICHHBIMUA TEJIOM 3a
MOCJIEAOBATEIBHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHM IPU PAaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3ydeHne nBUKEHNUs MIApUKa B BA3KOM )KUIKOCTH.

W3y4yenune nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuunn ~ otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
HNHepruanbHble CUCTEMBI OTCYETA.



Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUI MaTepUualibHON TOUKU. Tperuit 3akoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cusa TpeHus: CKOJbXKEHUsl U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUU TEJIA B dKUJIKOCTH WIIH rase.

[ToctynaTensHoe U BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPAOTO TeEa.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. [limedo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHue nuHepumm.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanumu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS .

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccenenoBanne yciioBUM paBHOBECUS TBEPAOIO TeEJd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

WUmiynbc MarepuagbHOM TOUYKHM (T€da), CUCTEMbl MaTE€pUANbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMIYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[TorenuuanbpHas SHEprusl. [TorenuuanbHas SHEPrus YIpPyTO
nedhopMupoBaHHOW  mpykuHBL.  [loTeHIManpHas  JHEpPrusi Tela  BOJU3H
MTOBEPXHOCTH 3EMJIH.



[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEIMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DHEPIMM CHCTEMBI TElL
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUM.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHIMATbHON YHEPTUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsa3M pabOTHl CUIIBI C U3MEHEHUEM MEXaHWYECKOW 3HEPrHH
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKI'yTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHS U
B3aHUMOJECUCTBUSA 4YaCTUIl BemlecTBa. MoJenum CTpOEHHsI Tra30B, XKHIAKOCTEH U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.

Mopens  upeanmpHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpeaHENd KHWHETHUYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATbHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.



OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUSL.

Mopenb, WUIIOCTpUpYOIIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/Ia.

OneIThl, WUTIOCTPUPYIOIINE YPaBHEHHWE COCTOSHHS HJICATHLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHIt
00bEMa KOMHATBHI, TABJICHHUS M TEMIIEPATYPHI BO3IyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmonuHamuueckas cucremMa. BHyTpeHHsst SHEprusi TepMOIMHAMUYECKON
CUCTEMBI U crioco0bI e€ m3MeHeHus. KonmdecTBo TernoTel U paboTta. BHyTpeHHs s
DPHEPrus  OAHOATOMHOTO  HJACAIBHOIO  raza. Bwuuabl  Teruionepemayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AelbHas TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBO TEMI0TH U TEIIoNepeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBbili 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3aKOHAa TEPMOJIMHAMHUKHU K u3ompoieccam. ['paduaeckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoguHamMuki. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TeroBble  MamuHbl.  [IpuHIUOBL ~ JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHT momae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTo
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpoWcTBA U MPAKTUYECKOE NPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIMOHED.

Llemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruu Tella MPHU COBEPIICHWH PAaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALINS ).

W3meHeHue BHYTpEHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anauabaTHOMYy pACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuecmea. Dazoevie nepexoovl



[TapooOpazoBanue n koHaeHcauus. Mcnapenue u xkuneHue. AOCOIIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3ayxa. HacelieHHbIM mnap. YaenpHas TeIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucramiueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpUCTaJIM3anus. Y ienbHast Teriora miasiaeHus. CyOaumanust.

VYpaBHeHME TEII0BOTO OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TUTPOMETp U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU ITOJYyYECHUSI COBPEMEHHBIX MAaTEpPHaJOB, B
TOM YHUCJIE HAHOMAaTEpHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX IIAPOB.

Kunenne npy noHM>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHUs BIAXKHOCTH.

Habiroienue HarpeBaHusl U MJIaBJIEHNUS KPUCTAIIIMYECKOIO BELECTBA.

JleMOHCTpanus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMKUKA

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tel. OJEKTpUYECKUil 3apsan. JlBa BHIA 3JIEKTPUUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodeyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hanpsok€HHOCTh  3yekTpuueckoro moiis.  [IpuHoun
CYHEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

PaGora cun  osnekrpocratmueckoro  mousis.  [lorenuman.  PasHocThb
NOTEHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexrpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DIJIEKTPOCKOII,
AIIEKTPOMETP, DBJEKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE ODJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNmapar, CTpyMHbBINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT  IUIOIIAIN
IIJJACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUYECKONU MPOHNUILIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapauIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoyns—JleHma. MonrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILIAsl CUJa UM BHYTPEHHEE COIPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) AJIeKTpHUYecKor nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJIEHUS METAILIOB OT TeMIIEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TomynpOBOIHHKHY. CobcTBeHHas u IIpUMECHAst IIPOBOAUMOCTD
noJynpoBoIHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONeKTpuYecKuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.

OJNeKTpU4ecKuii TOK B ra3zax. CaMOCTOSATENIbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Llemoncmpayuu

M3mepeHne Cuitbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUJIOIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpoTKoe 3ambIKaHue
rajJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAILUIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii pa3psa M IPOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydeHne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHBJIECHUS.

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBSA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kiacce oCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHU, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JIMHEHHas (QyHKIuUs,
napa6osa, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLUH HA OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHU npupoje, nuddysus, ocMoc,
TEIMJI000MEH >KMBBIX OPraHUW3MOB (BUIbI TEILIONEPEaAUH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS AUCCOLMALNS,
raJbBaHHKA.

I'eoepaghus: BAaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodOpa3oBaHUE JABHKEHUN C HCHOJIB30BAHMEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIUITHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPyrue), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHsI COBPEMEHHBIX MATEPUANIOB, B TOM YHMCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIH IPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenue yueOHoro mnpenmera «@Pu3Mka» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHIEYUTH JOCTHXKCHHUE CICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBIJInuHOCTHBIE pe3yJIbTaThl OCBOCHUS
yueOHoro npeameTa « Ou3nKay JT0KHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh
00y4aromuxcsi pyKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEN O3UIIHEH
JMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIIUNA, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
00111eCTBa, pacIIMPEHUE KUZHEHHOTO ONBITA U ONBITA JEATEILHOCTH B MPOIECCEe
peanu3anuy OCHOBHBIX HAIlPaBJIECHU BOCIIUTATENBLHOM AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATUE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAaHHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU MUHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSCHNUE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCylero (pu3nyeckoil HayKe;

S) TPy10BOr0 BOCIIMTAHMS:

WHTEpPEC K pa3muuHbIM cdepam npodhecCHOHATBLHOW NEATebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyiuel npodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIaHBI;



TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3KMKYN Ha IPOTSAKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IUTAHUPOBAHME U OCYLIECTBIICHUE AEUCTBUI B OKPYXKAIOLIEH cpejie Ha OCHOBE
3HAHHUS LEJIeN YCTOWYMBOrO pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 1O (DU3HKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS PU3NUECKON HAYKU;

OCO3HaHUE LIEHHOCTUM HAYYHOU JESTENbHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHus  (QU3MKH  OCYLIECTBIATh HPOEKTHYID M HCCIEI0BATENIbCKYIO
NEeSATENIbHOCTh UHAUBUYaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJoruyeckue aelicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaThH  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS;
BBISIBJISAITH  3aKOHOMEPHOCTM W INPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAaH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHI JEATEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KM3HEHHBIX MTPOOJIEM.
ba3oBble nccienoBareibCKHe AeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHATUAMU U METOJAMU
(bu3nYeCcKO HAYKH;
BJIaJICTh HaBBIKAMH Y4€OHO-MCCIIEI0BATEIBCKOW U MPOEKTHOU JEATCIIbHOCTH
B o0iactu (pU3UKHU, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pemieHusl 3a/ad (HU3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/OB IMO3HAHMUS,



BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHUN YUEOHBIX MPOEKTOB B 00JaCTH (PUBUKH;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ pEelICHUs, HAXOAUTh apryMEHTHI ISl JO0Ka3aTesIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBATh IOJyYECHHBIE B XOJ€ pEIHICHUs 3a7auyd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JesITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OJIacTh
KU3HECSATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJXO/bI U PEIICHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.
Pabora ¢ nunopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4eHUS UHGOPMAIMU (PU3NUECKOTO COAEPIKAHUS U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, aHaJH3,
CHUCTEMAaTH3alMI0 M HMHTEpIpeTalrio MHGOOPMAIMK pPa3INYHBIX BUAOB U (Gopm
IpE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3ama4 Cc coOMoeHMeM TpeOOBaHUI APrOHOMHKH, TEXHHKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPAaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJACPKAaHUS B PA3JIMYHBIX (opmarax ¢
y4€TOM Ha3Ha4YeHUs UHGOPMAIMH U 1IeJIEBOW ayAUTOPUH, BBIOMpAs ONTUMAIIbHYIO
dbopMy npeacTaBIeHUS U BU3yaTH3aLIH.

KoMMyHUKATHBHbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:

OCYIECTBJIATh OOLIEHHE Ha Yypokax (U3MKHM ¥ BO BHE-ypOUHOH
JeSITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pPEHHsI C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;



IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIAMBHYaJTbHON
paboThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBHM ¢ yu€TOoM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaX/I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh [ETd  COBMECTHOW  JIEATENbHOCTH, OpPraHU30BBIBATH H
KOOPJAMHUPOBATh JEHCTBHUSA MO €€ JIOCTUIKEHUIO: COCTaBJIATh IUIAH JACWCTBUMA,
pacmpeneisaTh poju ¢ y4E€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKIaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
00wt pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE NPOEKTHI, OLIGHWBATh HJEU C TO3UIMUA HOBHU3HBI,
OPUTUHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, IPOSIBJIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NMHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE NelCTBHA
Camoopranusanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATEIBHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOAITEJIBHO COCTABJIATH IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEATNIOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  IIO3HABATEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpIIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;

YMETb OLEHUBATH PUCKH U CBOECBPEMEHHO IIPUHUMATh PELICHUSA IO HX
CHIKEHHIO;



OpPUHUMATh MOTUBBI M apryMEHTHl JPYT'MX IpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

IPUHUMATD ceOsl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMATh MOTUBBI M apTryMEHTHl JPYTHX IIPH aHAIU3e pe3yJbTaToB
JeSITeTbHOCTH,

NpU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporecce nocTuKeHUs! JIMYHOCTHBIX PE3YyJIbTaATOB OCBOCHHS IMPOrPaMMBbI
no ¢Qusuke AnIs YpPOBHS CpeAHero ooOmero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILICHCTBYETCS IMOIUOHATBHBIH UHTEJUICKT, Ipe/IIoIararoIui
c(OpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIIBHOE
COCTOSIHWE, BUJICTh HAINPaBJICHUS Pa3BUTHsI COOCTBEHHOIN AMOLIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHS, BKJIFOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
HMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpEMIIEHHE K TOCTHKECHUIO LIEIH U
ycIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JCWCTBOBATh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpyTruX, YYUTBIBaTh €ro MpHU OCYIIECTBICHUM OOILIEHUS, CHOCOOHOCTh K
COYYBCTBUIO U CONIEPEIKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3800 TUTKCS, TPOSIBIISTh MHTEPEC U Pa3peniaTh KOH(PIUKTHL.

HNPE/IMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTo (UMK B (OPMHUPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS T'a30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pellieHnH PU3NUECKUX 3a/1ay;

pacro3HaBath (GU3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHIThL UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBIKEHHUE TIO0 OKPYXHOCTH, HWHEPIIHS,



B3auMoJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TEJl MPU HarpeBaHuU (OXJIAXKIEHUH ), TETUIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, MOBBIICHHUE JABJIICHUA T'a3a IIPU €r0 HArPEBAHUU B 3aKPHITOM
cocyZe, CBSI3b MEXAY NapaMeTpaMH COCTOSIHHSI Tra3a B  HM30IPOLECCax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

ONHUCHIBAaTh MEXAHWYECKOE JBMIKEHHUE, HCIOJIB3Ys (PU3MUECKHE BEIUUYMHBI:
KOOpJMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC TE€Jla, KNHETUYECKAas JHEPrus, MOTCHUUAIbHAS JHEPIUsl, MEXAHUYECKAS
paboTa, MexaHWYecKass MOIIMHOCTh; TPH ONMWUCAHWW TPABUIBLHO TPAKTOBATH
(GU3NYECKUIT CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W EIUHMUIIBI,
HaxO0JUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUYHMHY C JAPYTUMU
BEJIMYUHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHHS,
UCIIONB3Yad (U3WUYECKUE BEIMYMHBI: JABJIGHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIrUsl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAS
CKOpPOCTh MOJICKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 2HEprus, padbora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; MPH OMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUN CMBICT WCHOJIB3YEMBIX BEIIMYWH, WX
0003HAaYEHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C APYTUMU BEJIMYMHAM;

OIMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SIBJICHUS (IIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYUHBI: SJICKTPUUYCCKUN 3apsij,
AIEKTPUYECKOE TTOJIE, HANPSIKEHHOCTD IOJIs1, MOTEHIHAN, PA3HOCTh ITOTCHIMAJIOB;
IpU OINHCAHUHM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCHOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAUCHUsS W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO (U3UYECKYIO BEJTMYHNHY C APYTHMH BEIMYUHAMU,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChI U SIBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI Y TIPUHUMIIBL: 3aKOH BceMHUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHCHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPaHECHUS MMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIHUII PABHOINPABUS HHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKECHUS MOJICKYJ C
aOCOJIFOTHOM TeMmIepaTypoi, NMEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 5TOM pasinyarh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAaHMIIBI,
o0JyacT) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIMIBI JEHCTBUS MalllMH, TNPUOOPOB W
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HH,

BBIMOJHATh HKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUU, MPU HTOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(dbopMynupOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHHs (PU3NUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHMS] W HUCIOJIb30BaTh H3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIY  (QU3NYCCKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢uKcHpoBaTh PE3yNbTaThl IMOJYUYEHHON 3aBUCUMOCTU (DU3HUECKUX BEJIMYUH B
BUJIE TaONHIl U TpadUKOB, ACNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHHS,

coOrofaTh MpaBmia 0€30MacHOTO TPyJia MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W MPOSKTHOM
JESITEIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIO,
UCTIONB3YS (hM3UUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa9u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIe 171 €€ pElICHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUYCHHUS (PU3HUUECKON BEITUYUHBL;

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PACCYXICHHI C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
¥ TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHPOpPMAIIH, MMOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyl0 HH()OPMAIIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTHH;,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOPAIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IOBEJACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TpyHIE€ C BBIIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3uKu B (HopMHpPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKOU NESITENbHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
($u3nYECKOi KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUUYECKUIN 3apsil, Jy4Y CBETa, TOYEUYHbI HCTOYHHUK CBETA, sIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIICHUU (PUIUIECKUX
3ajJ1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU M KBAaHTOBOM (DU3UKU: JEKTpUUECKas IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMHCS 3apsl, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, IPSIMOJIMHEWHOE PAaCIpOCTPAaHEHUE CBETa, OTPAXKCHHUE, INPEIOMIICHHUE,
uHTepdepeHus, audpakuus W HOJApU3aLUs  CBETa, JUCHEPCUs  CBETA,
dotornexkrpudeckuii 3ddext (PpororddhexT), cBeToBOE NaBlICeHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaAOaKTUBHOCTD;

ONMCHIBATh W3YUYEHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYIO  IPOBOAUMOCTh  DPA3IMYHBIX  Cpel) U
3IIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIIEKTPHYECKOE
COIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, dJIEKTPOABMKYIIAsl cUjla, paboTa TOKa,
VMHIYKIUS MarHATHOIO MOJsA, cuna Amrepa, cuna JlopeHna, HMHIYKTHBHOCTH
KATyIIKH, DHEPrusl JJEKTPUYECKOIO M MAarHUTHOTO IIOJI€H, NEPUOJ M YacToTa
Koie0aHuN B KoJeOaTenbHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHYECKAs CWUJIA JIMH3bI, IPU OINUCAHUU MPaBUWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICII MCHOJb3YEMBIX BEJIWYMH, HMX OOO3HAUYEHHUS U EIAUHMIBI, YKa3bIBaTh
(GopMyIibl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHbIE KBAHTOBBIC SIBJIECHUA W NPOLECCHI, HCHOJIb3YS
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUOJ IIOJTypacaad, SHEPTUs CBSI3U
aTOMHBIX SJE€p, IpPU OINHUCAHUU IPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M E€IUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SBIECHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapalieIbHOIO
COCMHEHHs] TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeHa 11 (oTorddekra,
3aKOH COXPAHEHMsI 3HEPIUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MaccoBOrO 4Mciia, mocTynarel bopa,
3aKOH paJMOAKTUBHOTO pacmaja, pu 3TOM pa3inyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOPA UHAYKLIUNA MarHUTHOI'O 10JIS IPOBOJIHUKA
C TOKOM, CHJIbl AMIiepa u cuibsl JIopeHna;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBa€MO€ ILJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINOJHATh HKCHEPUMEHTHl IO MCCIEJA0BAHUIO (PU3NYECKUX SIBICHUH U
IPOLIECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUU: IPU ITOM
dbopmynupoBath MpobiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BUIE TaOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHNUS;

cobmro1aTh MpaBmiia 0€30MacHOTO TPyJla MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMICTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbBIC 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (PHU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,



HEOOXOAUMBbIEC I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UUYECKOUN BEIIMYUHBI,

peuiaTh KaueCTBEHHbIE 3aa41: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LENOYKY PacCyXICHUH C OMOpOM Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  PEIIeHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(OPMAIMOHHbIE TEXHOJIOTMH JJIsl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIINE C BBHIIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy TPYIIIbl, PALUOHAIBHO paACHpEAeNiATh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
Bbubnuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiia 7 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 0 1 bubanorexka [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 0 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bubanorexka [JOK

®da3oBbI€ MEPEXOIBI

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




Hroro o pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
Bbu6nuoreka [JOK
4.1 IICKTPOCTATHIA 10 0 ! https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3N1eKTpUYeCKHil TOK. TOKH B bubmmoreka [JOK
4.2 12 1 0
Pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 3
IMOYPOYHOE IINTAHUPOBAHUE
10 KJTIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
dusuka — Hayka o oxe.
1 H: I/IHHe MI;T(}),K bl HEEIT;)HI/?H 1 0 bubmmorexa [OK
v A https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlero Mupa
Poxw u mecTo pusuku B
) (hopMUPOBAHUHN COBPEMEHHOU 1 0 bubnnorexa [HOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.
3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 0 bubmmorexa [TOK
https://m.edsoo.ru/ff0c3508
nsuxenus. [lepemenienue, ckopocTsb,




YCKOpeHHe

4 PaBHOMEpHOE NIpsAMOJIUHEITHOE bubanorexka [HOK
IBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE NpSIMOJIMHEWHOE bubmmoreka [JOK
IBWKCHUE https://m.edsoo.ru/ff0c372¢e
6 CBobOoaHOe mageHue. Y CKopeHue bubmmoreka [JOK
cBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHHUE.
7 JBr>KeHrE MaTEpUAIbHON TOUYKH I10 bubmmorexa [TOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpuniun oTHocuTenbHOCTH ["anumnes.
8 WueprmansHbBIC CHCTEMBI OTCUETA bubmorexa LHOK
pit N ) https://m.edsoo.ru/ff0c3be8
[TepssIii 3akoH HproTOHA
Macca tena. Cuna. [Ipunnun
9 CYIIEPIIO3UIINM cHl. BTopoii 3aKoH bubmorexa [IOK
yrep H ) p . https://m.edsoo.ru/ff0c3be8
HprotoHa i1 MatepranbHON TOUKH
10 Tpernii 3akoH HetoToHa 11t bubmmoreka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroTeHus. Cumna
11 TsoxecTu. IlepBas kocMuyeckas bubmorexa LOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuia ynpyrocru. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuita tpenus. Koadduiment TpeHus.
13 Cuita CEH OTI/IBJIGI?I/I({)I r? )it BI/IE(GHI/II/I buGnnorexa LIOK
p pH A https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH HJIU ra3e
14 IlocTynarenbHOE U BpallaTeIbHOE bubnuoreka [IOK

JIBIKEHHUE a0COOTHO TBEPAOTO TEINA.

https://m.edsoo.ru/ff0c41a6




Mowmenrt cuibl. [neyo cuibl. Y ciaoBus
paBHOBECHS TBEPIOTO TEJIa

15

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYECK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE IBUKEHHE

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

16

PaboTa 1 MOIIIHOCTE CHJIBL.
Kunernyeckasi HEprusi MaTepHaTbHON
ToukH. Teopema 00 H3MEHEHUHN
KMHETUYECKOU SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenimanpHas YHEPTHS.
[ToTenunanpHas SHEPIUs yIpyro
nepopMUpPOBaHHON NPYKUHBIL.
[TorennmansHas SHEpPrUsi TeNa BOIU3U
MMOBEPXHOCTU 3eMIIU

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

18

[ToreHanpHbIEe ¥ HEMOTEHIIHATHHBIC
cuibl. CBSI3b pabOTHI
HEMMOTCHUHNAJIbHBIX CUJI C U3MCHCHUEM
MEXaHUYECKOHU OHCPTHUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnenoBanue cBsi3u pabOTHI CHUJIBI C
U3MEHEHUEM MEXaHUUECKOU OHCPIrun
TeJa Ha MPUMEPE PACTIKCHHUS
PE3UHOBOTO KI'yTa»

20

KonrponsHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74




21

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
newkenue. dubdysus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3osB, KUIKOCTEU
W TBEPJIBIX TEI

23

Macca monekyin. KonuuectBo
BeulectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp
Henscus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SJHEPTUn
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kinaneiipona

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlabopaTopnas pabota
«MccrenoBanue 3aBHCUMOCTH MEKITY
napaMeTpamMH COCTOSTHHS
Pa3peKEHHOTO ra3a

29

W3omporieccrl B MICATBHOM ra3e U UX
rpaduvecKoe mpeacTaBIeHNe

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyrtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crocoOsbl eé msMmenenust. Kommuecrso

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952




TEIUIOTHI U paboTa. BHyTpeHHs s
JHEPIUs OAHOATOMHOIO UI€aTbHOTO
rasa

31 Bunpl Tenonepenayun bubmorexa HOK
A et https://m.edsoo.ru/ff0c5¢c36
VY enpHas TEMIOEMKOCTh BELIECTBA.
32 KonuuaecTBo TenioTe! npu bubmorexa HOK
p . https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AnunabaTHBINA MPoIIece

13 IlepBbIil 3aKOH TEPMOAMHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
HeobOpatumocThb nporieccoB B

34 npupoze. Bropoii 3akoH bubmorexa HOK

pupoae. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Tpunmun nevicreus u KII/ TenmoBoi Bbubnuoreka [JOK
MAalIuHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII{

37 DKOJIOTHYECKHUE TIPOOTIEMBI
TETUTOHEPTETUKH

18 Oo6o06matomuii ypok «MomekymsipHas bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora o Teme

39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LHOK

YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooGpa3oBaHue U KOHICHCAIIHSI. bubanorexa [HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNOTHAS 1 OTHOCHTEIbHAS

. bubmuorexa [JOK

41 BJIAJKHOCTh BO3/1yxa. HachlleHHbIN

nap

https://m.edsoo.ru/ff0c64d8




TBépnoe teno. Kpucramimueckue u
amopdHbIe TeIa. AHU3O0TPOIIHS

Bbu6nmuoreka [JOK

42 N
CBOWCTB KpHUCTaJLIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctajuibl. COBpeMEHHbBIE MaTEPHAITBI
[InaBieHre U KPUCTATUTH3AIIHSL.
43 V aennHas TEINIOTA IJIaBJIEHUS buGnnorexa LIOK
’ https://m.edsoo.ru/ff0c6708
CyOmmmariust
Bbu6nmuoreka [JOK
44 VYpaBHEHME TEIUIOBOroO OataHca
p https://m.edsoo.ru/ff0c6820
OnexTpuszanus Tea. DIEKTPUIECKUI
45 3apsa. J{Ba BUIa dJEKTPUIECKUX buGnnorexa LIOK
AL p https://m.edsoo.ru/ff0c6bec
3apsIoB
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(I))JI OBOJJHUKH 3aK(I:H COXpaHCHUS bubmmorexa [IOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bee
ANEKTPUYIECKOTO 3apsaa
B3anmoneiicTBue 3apsa10B. 3aKoH
47 Kymona. ToueuHBIH 3IeKTPUIECKUN bubmmorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsok€HHOCTB AIEKTPUIECKOTO
43 nosist. [IpuHImn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 nonad. ITorennuan. PasHocTh bubmorexa LIOK
’ At https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
IIpOBOMHUKA U TUDIEKTPUKU B
P P bubmuorexa [JOK
50 AIEKTPOCTATUUECKOM II0JI€.

ILI/IBJIGKTPI/I‘IGCKaSI MPOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018




51

DnekTpoémMkocTh. KoHnencarop

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSyKEeHHOTO
KOHJIEHCAaTopa

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMTT NEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO
anmnapara, CTpyHHOI0 IPUHTEPA.
DneKTpocTaTUYecKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB

55

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[MocnenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO COITPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0




DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METAJLIOB. 3aBUCUMOCTD

59 CONPOTHUBIIEHUS METAJIIIOB OT
Temreparypsl. CBEpXIIPOBOIUMOCTh

60 DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U

61 IIpUMecHas MpoBoAuMOcTh. CBOMCTBA bubnuoreka [IOK
p—n-nepexoza. [loaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubopsI
DJIEKTPUYECKUI TOK B pacTBOpaX U

2 paciuiaBax 3JIEKTPOJIUTOB. bubanorexka [HOK
DNEeKTPONUTHYECKAs JUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DJIEKTPUYECKUH TOK B ra3ax.

63 CaMocCTOSITEeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuYecKre mpuodopsl U

64 YCTPOMCTBA M X MPAKTUYECKOE bubanorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 O6o0maromuii ypok Bbu6nmuoreka [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme

66 «Qnekrpocraruka. [TocTosHHBIM bubmmoreka [IOK

3JEKTpUYECKU TOK. TokH B
Pa3INYHBIX cpeaax»

https://m.edsoo.ru/ff0c8a8a




67 PesepBHblii ypok. KonTponbHast 1 bubmmoreka [IOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O600a0mui ypok 1 bubanorexa [HOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
69 1
70 1
OBUIEE KOJIMYECTBO YACOB I10 70

ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumies I'.41., bByxosues b.b., Corckuit H.H. non
penaxiueii [TapdenteeBoit H.A., AknimonepHoe o6miecTBo «M3marenscTBo

«IIpocsemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeToAMYEecKoe rocodue K yueHuky ¢usuka 10 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



JIucr BHeceHUsI N3MEHEHU M U TONOJHEHUM

Hara Conep:xxanue HopmaTuBHbIii aKT, IIpumeuanue
H3MeHEHU I 3aKpenIsg oMl H3MEeHeHus




