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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBITIOJTHEHUU UMH Y4€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasienoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOJIEMaMHU.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SIBISAIOTCS (hu3mdeckue Teopuu (hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecca WCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHIEHUIO PACYETHBIX M KAaue€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wMarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (QU3UKU JOJIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITATIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIeYMBAeT IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YUYCHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKWY;

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

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

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeAyIOUX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY 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 CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIBHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEAHETO 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 mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIacT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B MPOIECCE TO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C MMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHEMHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIMS KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenue ycKopeHusi CBOOOJHOTO MaieHUs.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['ammnes.  IlepBeid  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Hepruss MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHWsS dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM miporiecce. [lepBhii 3aKOH TEPMOJIWHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUST KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYECKWil 3apsn. JlBa BHIAa SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULIMKU IIEKTPUUECKUX Toieil. JIMHUKM HAnpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannstit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
norynpoBogHUKOB. CBocTBa P—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T1I07€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOlyJib ¥ HanpasiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKkTpuyeckoe ToJsie. DJIEKTPOJBIXKYIASA CUJa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWcTBa M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHunHble KOJ1€0aHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, TONSIpU3anus, AMPPaKIys, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKAa3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYeCKas cuia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus cBera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonydyeHune cnekTpa ¢ TOMOLIBIO ITPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Heprun HOTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBBIE cBOMCTBaA yacTul. BonnHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma  1mo  ompenesneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGaeMbl W TEPCIIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHu4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUHU M ACTPOPUNKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConnewyHass akTUBHOCTh. Mctounumk sHepruu ConHua M 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKICHUN U 3BoJoIun CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICNICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(hepax NedaTeTbHOCTH YEI0BEKa, POJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUpoOJE, KosieOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHTh JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESTEIILHOCTH B IMPOIIECCE pPeaiM3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pPa3lu4HbIM cdepaM MpodheccCHoHANIbHON eSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bu3MKYN Ha IPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyaIM3UpoBaTh  MpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HUCCIIEI0BATEIbCKON U MPOSKTHON JEATEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluY, MPEOOPa30BAHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP:)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE UJIEH, TIPeJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEILHO OCYLIECTBIIATh IOMUCK, aHAJIU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOmtoJieHneM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAIIUHU U LIEJICBON ayJUTOPUH, BEIOUPAsi ONTUMAIHHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKIOr0 4jieHA KOJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKJOrO0 YYACTHHMKA KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe i1 YpPOBHS CpeaHero ooOimero oOpa3oBaHusi y OO0Yy4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIUH, BKIIOUAIOIIECH CTpPEMJICHNE K JIOCTHKEHUIO LU U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOJIEICH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue ABJIEeHUs (TMPOIECChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHMS BEIIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoIeicTBue Ten, auddy3us, OPOYHOBCKOE ABMKEHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPBHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIHUAIbHAS SHEPIHs, MEeXaHW4YecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBAaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWHM TPABWIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICI HCIOIb3YEMBbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMILL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHENH KMHETUUYECKOW PHEPTUM TETUIOBOTO JBUKEHUSI MOJICKYJI C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1acCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYECHHOW 3aBUCHUMOCTU (PU3NYECKUX BEITUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMUYUHBI U (OPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy9aeMyl0 HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MaCHOCTH MPHU OO0paIIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpeeNsaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CIEKTpa aToma BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCHOJB3YSd (U3UYECKUE BEITUYUHBL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrusl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, MX O0O03HAYEHUS W EIUHUIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJLC (POTOHA, TEPUO/ TOJTypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUCHUs (PU3HUUECKON BEITMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOM MH(pOpMaLUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA WX O€30MACHOTO MCTOIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHWSA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pPAa3IMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM dyeKkTpoHHbIE (LM (pPOBbLIE)
Ne n/m Konrpoabnusie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Paznen 1. DU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
()
1.1 VISHTEA M MOTOJRL HAYHHOTO 2 1 https://m.edsoo.ru/AV1IAWVNQO
MO3HAHUS
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edso0.ru/86NRCXHA7

Hroro no paszneny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI MOHGKYHHPHO'KHHGTHHGCKOﬁ

3.1 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 ' PETATHbIE COCTORHI BEECTRA 5 https://m.eds00.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no paszneny 24

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DneKTpocTaTKa 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

TokH B pa3nuyHBIX Cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHHTHOE [OJle. DICKTPOMATHHTHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCRIE 1 STCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3STLNQKPG6
KoJIeOaHuUs
99 MexaHu4eckre 1 31eKTpOMarHuTHbIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJTHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIEIIUATIBHON TEOPUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTCIBHOCTH
Htoro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 S) https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOT'PAMME

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE 4 ‘ https://m.edso0.ru/0O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3uka — HayKa O PUPOJIE.
HaquHe METOAbI ITIO3HAHUA
OKPY’KaroILEero Mupa

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

Posb 1 MecTo ¢uzuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUDA, B
MPAKTUYECKON AESITETbHOCTU
mojen. BxoaHas KoHTpoiIbHas
pabora.

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

Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh
MEXaHUYECKOrO JBHIKCHHS.
ITepemenienue, CKOpoOCTh,
YCKOpEHHE

https://m.eds00.ru/RSOAQV5ZX

PaBHOMEpHOE ITpsAMONIMHEITHOE
JIBYDKEHUE

PaBHOyCKOpEeHHOE
IPSAMOJIMHEHHOE TBUKEHUE
CBobOoniHOe nmajeHne. Y ckopeHue
CBOOOJTHOTO Ma/ICHUS

https://m.edsoo0.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneliHoe 1BH>XEHUE.
JBrm>keHre MaTepraibHON TOUKU

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10 OKPYKHOCTH

10

[TprHIMI OTHOCUTEIBHOCTH
lNanuiesa. MaepuuanbHble

cucreMsl orcyera. [lepBelii 3aKkoH

Hrrotona

Macca tena. Cuna. [Ipunmun
cynepno3uiuu cui. Bropoit
3aKkoH HproToHa mis
MaTepUAIBHON TOYKHU

Tpetuii 3akoH HeroToHa niis
MaTepUAIbHBIX TOYEK

https://m.edsoo.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsoxectu. [lepas
KOCMHYECKasi CKOPOCThb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuta ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koapduunent
Tpenus. Cuiia CONpOTUBIICHUS

IMpU ABUKCHUU TEJIA B dKUAKOCTHU

HJIK Ta3¢

[ToctynarenbHoe u
BpaliaTelbHOE JBUKEHUE
a0COIOTHO TBEPIOTO Tena.
MowmenT cuisbl. [lnedo cumsl.
VYcnoBus paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,

CUCTCMbI MaTCPpHUAJIbHBIX TOYCK.

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Nmnynec cunbl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTnBHOE BMXKEHHE

16

Pabota u MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHUU KUHETUYECKOIT
JHEPruu

https://m.edsoo.ru/J1V59L28B

17

ITorennmansHas 3HEPrHUsl.
[ToTenuuanpHas 3HEprust ynpyro
e OPMHUPOBAHHON MTPY>KUHBL.
[loTeHumanpHas sHEPrus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

19

20

ITorennmanpHbIC 1
HETOTEHIHAJILHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHHEM MEXaHNYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUS MEXaHUYECKOUN
JHEpPrUU

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM PHEpIruu Teja Ha
pUMepe pacTsHKEHUS
PE3UHOBOTO JKI'yTa»
KonTtponsHas pabota o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/\W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

MCXAaHHUKE»

21

22

23

24

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABUKEHUE.
Auddysus

Xapakrep JBUKCHUS U
B3aMMOJEHCTBHS YaCTHL]
BelecTsa. Monenn cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

Macca monekyn. KonnuectBo
Betectsa. [locTossHHas
ABoranpo

TemoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIxana remneparyp Llenbcus

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneanpurniii ra3s B MKT.
OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
OHCPIrur ABMKCHUA MOJICKYJI.
YpaBHenue Menpeneena-
Knaneitpona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHUS
pa3peKEeHHOTO ra3a»

https://m.edsoo.ru/Y3WB6613A

https://m.edso0.ru/35DBLKT96



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

29

W3onporeccel B uaeanbHOM ra3e
U uX rpapuyeckoe
npeCcTaBICHUE

https://m.edso00.ru/0OZJ3KZNJ5

30

BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHHUS.
KonnyecTBo TemnoTsl u paboTa.
BuyrpenHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO ra3a

https://m.eds00.ru/9JQITVXI8

31

32

33

34

Bunae! renonepenaun

Y enpHas TEI0EMKOCTh
BemrecTBa. KojmyecTBoO TEIIOTHI
P TeIUIonepeaaye.
AnrabaTHBIN mporecc

IlepBblii 3aKOH TEPMOJIMHAMUKHU
Y €ro IPUMEHEHHUE K
u3omnpoleccaM

Heob6paTumocThb mporeccoB B
npupone. Bropoii 3akoH
TEPMOJAMHAMUKH

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

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

https://m.edsoo.ru/2HO6R3GAS

https://m.eds00.ru/S85LWDFT8

35

[Tpunmun nevicreust u KII1/]
TEMIOBOH MaITMHEI

https://m.edsoo.ru/DLCDEAAUC

36

37

[ukn Kapno u ero KIIJ{

DKosoruyeckue npoodaemMbl
TETUIO3HEPTEeTUKH

https://m.edsoo.ru/4AXPSAO0V7M

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

38

O06o0maromuii ypok
«MonekymnsapHas GpusmKa.
OCHOBBI TEPMOTUHAMHKH

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



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

39

KontponbHast pabora o Teme
«MounekysipHas hu3mKa.
OCHOBBI TEPMOAMHAMUKI

https://m.edsoo0.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHJeHcauus. Mcnapenue u
KHUIIEHUE

https://m.edso00.ru/X480Q078EE

41

42

43

44

AOGcCooTHas M OTHOCUTENbHAs
BJIQ)KHOCTb BO3/1yXa.
Haceiennsrii nap

Tépnoe Teno. Kpucraminueckue
u amopdHbIe Tena. AHU30TPOIHS
CBOMCTB KpUCTAJLIOB. JKujakue
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl

[TnaBneHMe ¥ KpUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

YPaBHeHI/IC TEILUIOBOro OalaHca

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

https://m.edsoo.ru/lJXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/0IJUXGN2I1

45

46

47

DneKkTpu3anus Ted.
DNeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUIECKUX 3aPSI0B

[IpoBOHMKH, AUDIIEKTPUKU U
MOJIYTIPOBOIHUKH. 3aKOH
COXPAHEHHUs dJEKTPUYECKOTO
3apsana

B3aumoneiictBue 3apsiioB. 3aKoH
Kynona. Toueunsrii
AEKTPUYECKUN 3aps

https://m.edso00.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH

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



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

48

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu
AJIEKTPUYECKUX ToJe. JInnuu
HANPSKEHHOCTH

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

49

Pa6ora cun
ANEKTPOCTATUYECKOTO IOJIS.
ITorenuman. Pa3znoctb
IMOTCHIIMAJIOB

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

50

[IpoBOAHMKY U TUAJNEKTPUKH B
JIEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas
IPOHUIIAEMOCTh

https://m.edso0.ru/12P2S3127

o1

52

OnekrpoéMkocTs. Konnencatop
ONEeKTPOEMKOCTH MIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHJIeHcaTopa

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnas pabota
"M3MepeHue 2IEKTPOEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMD AEHCTBUS U
NpUMEHEeHHEe KOHICHCATOPOB,
KOTIMPOBAJILHOTO arapara,
CTpYHWHOTO MIPUHTEPA.
DJeKTpocTaTHUeCcKas 3alluTa.
3azemyIeHHE SIEKTPONpPUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyILEeCTBOBAHUS.
[TocTosiHHbIM TOK. Cnita Toka.
Hamnpsokenne. ConpoTuBieHue.

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

3akon OMa 1 yyacTKa Lenu

56

ITocnenoBarensHOE,
[apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COETMHEHUS PE3UCTOPOB»

0.5

https://m.edso0.ru/SLKT3UPUR

57

58

Pabota u momHoOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. KopoTrkoe 3ambIKaHueE.
JlaGopaTtopHnast pabota
«3mepenune DJIC uctounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

59

PezepBHblit ypok. KonTponbHas
pabora 1o Teme
"DnexkTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFEM6EIE5SX

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/P86 MDYO07H

61

DIIeKTpOHHAs MPOBOJIUMOCTh
TBEPBIX METAJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

TEMIIEpaTypHI.
CBepXInpoBOAUMOCTh

62

63

64

65

66

67

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX
coOCTBEHHAs U MpUMeCHast
npoBoauMocTh. CBoiicTBa p—N-
nepexona. [lonmynpoBogHUKOBEIE
pUOOPHI

DIIEKTPUUYECKHI TOK B pacTBOpax
U pacIuiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHUECKAS
JTUCCOIUAIUSA. DIIEKTPOIIN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psi.
Monnus. [1mazma

DJeKTpUvecKue MprudOphI U
YCTPOMCTBA U X PAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKU
0€30IIacCHOCTH

O00011eHME 110 TEME
«Qnekrpocraruka. [loctosHHbIN
ANEKTpUYECKUN TOK. TOkH B
Pa3JIMYHBIX CpEdAX»

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

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

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

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

Peseprubriil ypok. O6o06maronuit
ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yUeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHM MarHuTHOM

UHIYKIUH

https://m.edsoo.ru/ADMOYI1IN6

MarauTHoO€e noJie MPOBOIHUKA C
TokOM. OnBIT DpcTeaa.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:y‘-IeHI/IC MAarHuTHOI'O I10JIsA
KaTylIKu C TOKOM>»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmepa. JlabopaTtopHas pabora
«Hccnenosanne neicTBUA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

JBIDKYIYIOCS 3apSHKEHHYIO
yactunty. Cuna Jlopenma. PaGora

cunel JlopeHia

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

DNIeKTPOMarHuTHasE MHYKIUSI.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BEKTOpa MarHUTHON
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo0.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIMOHHAs [1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe 10J1€.
aﬂeKTpOMaFHI/ITHaSI I/IH}IyKI_II/ISI»

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbhas pabota no teme
«MaruuTtHoe 1osne.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHUYECKHE
Konebanus. 'apMoHndeckue
KoJieOaHus. YpaBHECHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOIHBIC PJICKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
K0JIeOaTEIIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHNYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIEOAHUSIMH

®opmyna Tomcona. 3akoH
COXpAHEHHUsI SHEPTHH B
UJeaTHbHOM KOJIe0aTeIbHOM
KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHus.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0
TOKa. AMIUTUTYIHOE U
JICUCTBYIOIEE 3HAYECHUE CUITBI
TOKa U HANPSOKCHUS

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

18

Tpauncdopmarop. [Ipoussozactso,

https://m.edso0.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpedieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPaTOpa
MIEPEMEHHOT0 TOKA, JIMHUI
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE AIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JInvHA BoJIHbL. [lonepeynsie u
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DJeKTpOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
OJICKTPOMAariMTHBIX BOJIH
[TpuHIMTB PaAHOCBS3U U
TeneBueHus. Pa3Burue cpeacTs
cBs3u. Pagnonoxanus

KoHnTtponbHas padota
«Koiebanus u BoIHBDY

https://m.edso00.ru/Z827Q6V70

https://m.eds00.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURON8OB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHE CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
U300pa’keHHi B INIOCKOM
3epKaie

https://m.edsoo.ru/AMBKQM?22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPa’KEHUS

https://m.edso0.ru/V49RISTRN

29

30

31

32

JlaGopaTtopHnast pabota
«3mepenune nokaszarens
MPETOMIIEHUS CTEKIa»

JInnssl. IlocTpoenue
n300pakenuii B muHze. Popmyia
TOHKOU JIMH3BI. Y BEIIMYCHHE
JIMH3BI

JlaGopartopHas paboTa
«HMccnenoBanue CBONCTB
U300paXeHUH B TMH3AX»

Hucnepcus cera. CroXHbIM
coctaB Oenoro cBera. L[BeT.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

33

WnTepdepenmus ceera.
Judpaxuus ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUS

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

FpaHI/IIIBI MMPUMCHUMOCTHU
KJ1aCCUUYECKON MEXaHUKH.
HOCTy.]'IaTLI CHeHHaHLHOﬁ
TCOPHUU OTHOCUTCIbHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
OHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

40

Konrponbnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®otonsl. opmyia [1nanka.
DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddekra. OnbiTe A. T
CroeToBa

https://m.eds00.ru/PGL5XXSRO

42

3akonsl GpoTtordhdexra.
YpaBHeHue DUHINTEHA 1S
dotorpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorodaddexra

43

44

45

Jasnenne ceera. OnbrTel I1. H.
JleGeneBa. Xumuueckoe
JICICTBUE CBETA

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE:
dboTo31eMEHT, GOTOATUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenne 3aga4 mo teme
«2neMeHThI KBAHTOBON ONTHKM

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeinn atoma Tomcona. OmbITEL
Pesepdopna o paccesauro o-
yacTull. [[manerapHas mojenn
aToMa

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynarter bopa

WN3nydeHnne u norioumeHue
($hOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBbIe cBOMCTBA YaCcTHII.
Bomnsl ne bpoins.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYXJIEHHOE U3JTy4YCHHUE

OTKpbITHE PATMOAKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edso0.ru/TSJIFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CsaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnajn. ['amma-u3inydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, IKOJIOTHUECKUE
aCIEKThl AEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

55

DJIeMeHTapHbIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ peruCTpaliu
3jeMeHTapHbIX yacTull. Kpyrnbiii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
bu3HYECKO KapTUHBI MUPaY

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuxnagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMHH. Buj 3BE3aHOTO
HeOa. Co3Be3us, sipKue 3BE3/IbI,
TUTAaHETHI, UX BHIIMOE
nsrkenne. CoHeuHast cucTeMa

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

Comnnne. ConHeyHast akTUBHOCTb.
Ucrounuk suepruu CoiiHua u

https://m.edsoo0.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

S7

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENbHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS O
IPOMCXOXKACHUU U IBOJIIOLUH
CoJHia ¥ 3B€31

https://m.eds00.ru/GGD3W74Z0

58

Mineunsii [1yte — Hama
T'amakTuka. Ilomoxenne u

nemxenne Comuna B ['anakTuke.

lNanaktrku. Y€pHbIE IBIPHI B
A/ipax rajJjakTuk

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

Meraranaktuka

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

60

61

Hepemennsie nmpo6iembl
aCTPOHOMUHU

Hroropas KOHTpPOJIbHAaA pa60Ta.

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

62

63

O6o06maromuii ypok. Posb
(bU3UKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COITMATLHOM
U 3THUYECKOM chepax
JIeSITeIIbHOCTH YelIOBEKa
O6o06maromuii ypok. Ponb u

MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE

https://m.edsoo.ru/MWVNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF
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O6o06maromuii ypok. Posb
¢du3nueckoil Teopun B
(opMUPOBaHUY MTPECTABICHHIA
0 (hu3uYecKoi KapTUHE MUPA

O6o06maromuii ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHoe
1oJie. DJIEKTpOMarHuTHas
UHAYKLINS

PesepsHblil ypok. OnTHka.
OcHOBBI cIENMANIBHON TeopUn
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L
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Pesepnsit ypok. KBanToBas
¢u3uka. D1eMeHTbl aCTPOHOMHUU
U acTpopU3UKU
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4uTHIBaTh I'PAaHULBl IPUMEHEHUS] U3YUYEHHBIX (PU3UUYECKUX MOJENIEH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBate Qu3nueckue siBiaeHUsS (Ipolecchl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE MO OKPYXHOCTH, MHEpLHs, B3aUMOJEUCTBHE TEII,
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJIWHATA, MYTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIIMATbHAS DHEPrHs, MeXaHWdeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPHU OMUCAHUH MPABHIBLHO TPAKTOBATH (DU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(hopMyIibl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HWCHOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpPEIHEKBaJIpaTH4HAas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIUYHUHY C APYTUMH

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTD  I10JIs1, IIOTEHLMAJ, pPa3sHOCTh IIOTEHLMAJIOB; IIpU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL 3aKOH BCEMUPHOT0 TArotenus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BEILIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEOBAHHUIO (PU3UIECKHUX SBJICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (OopMYIHpOBaTh NpodiIeMy (3amady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IPU HTOM KOHCTPYMPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
HCCIIE0OBAaHUM B  paMKax Y4eOHOTrO JKCIIEpUMEHTa, Yy4yeOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl M TNPUHILMIIBI, HAa OCHOBE aHaIU3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HayYHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pELICHHE pacCMaTpUBaEMOM MPOOIeMbl




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OpMHpPOBAaHUN COBPEMEHHON HayyHOW KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUM 3apsl, AlepHas MOJENIb aTOMa, HyKJIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMO/ICICTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTD Pa3IMIHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMNHUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, UX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U HNPOLCCCHI, UCIIOJIb3Yd
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHHUS U CAWHUIIBI, YKAa3bIBATb q)OpMyJ]bI, CBA3BIBAOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCTIEPUMEHTHI IO HCCIEA0BAHUIO0 (PU3UUECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (bHSI/If-IeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsAIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




HCCIENOBaHUI B paMKax Y4eOHOro »JKCIepUMEHTa, ydeOHo-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEIb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCYDKI[eHI/Iﬁ C OHOpOI71 Ha N3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4yeOHOW U HAY4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIEI ACUCTBUS MalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsieMble 31eMeHTBHI COIePKAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunsie
11 METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunsle runote3sl. Ousnueckue
3aKOHBI U TEOpUU. ['paHUIBI MPUMEHHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cootBeTcTBUsl. Pomb u wmecto ¢Qusuku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4dHOMU

KapTHHBI MHpa, B IIPaKTUYECKON

JIeSTEILHOCTH TI0AeH

2 MEXAHHWKA

KMHEMATHKA

Mexanuueckoe nBuxenue. OTHOCUTEIBHOCTh
211 MeXaHuuecKkoro aBmxkeHusa. Crucrema oTcuéra.

Tpaexropus

[Tepemernenne, ckopocTh (CPEmHSSI CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
21 2.1.2 MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
- CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
2.1.3 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpeHHUH, yTH u MepEMELCHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.16

2.1.7

CBoOopgHoe masienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnHeliHoe nBukeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. V3ydyeHne ABUMKEHUs LIapHUKa B BSI3KOU
xuakoctu.  M3ydeHuwe  IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHUAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJBXKEHUS M  CWia TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABMXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTENIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIHUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3
234

2.3.5

2.3.6

3akoH coxpa”eHuss umnyiasca B HCO.
PeakTnBHOE ABIKEHIE

PaGoTa cuitbl

MomHocTh CHITEI

Kunernueckasi s3Heprus MaTepualbHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPrus yIpyro nepopMUPOBAHHOM
npykusbl. [loTeHIManpHass »dHEpPrus Tena

BOJIM3HU MOBEPXHOCTHU 3emim

2.3.7

HOTGHL{I/IELHLHBIG N HCIOTCHUHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HECIMMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUM

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKkne ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEXaHN4YeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aHMOHeﬁCTBHﬂ 4aCTul BCIICCTBa

3.1.2

Mopgenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUH UJEATBHOTO rasa

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW DHEPrMH TEIUIOBOIO JBUKCHUS
yactul ra3a. [llkxana remneparyp KensBuna
Ypasuenne Knanelipona — Mengeneesa.

3akoH /lanbTOHA

3.1.8

I'a30BBIC 3aKOHBI. I/ISOHpOI_IeCCBI B NACAJIbHOM
ra3c¢ ¢ INOCTOAHHBIM KOJIHYCCTBOM BE€HICCTBA.

U30TEepMa, U30X0pa, H300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U padborta. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHass TeEmIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs]

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL OElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
nmone3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue n koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenpHast TeIIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOconioTHAsE W OTHOCHTEIbHAs BIAXXHOCTH

Bo3ayxa. HacelmeHHsli nap

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTcpHrabl

334

3.35

3.3.6

3.3.7

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TerutoTa tiasienus. Cyomumanus

VYpaBHeHuUE TEIJIOBOTO OanaHca

TexHuueckue yCTpOHCTBA: THUTPOMETP H
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUM
MIOJTyYEHUs COBPEMEHHBIX MaTepUaloB, B TOM
Yrciie HAHOMAaTEepHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATHUKA

411

412

4.1.3
414

4.1.5

Onextpu3anus Tea. DNEeKTpUdYecKui 3apsia. Ba
BHJA JJIEKTPUYIECKUX 3apsI0B

[IpoBoaHMKY, TUBIIEKTPUKU u
MOJYIPOBOJHUKHA

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona
DneKTpryeckoe oJie. HanpsxénnocTs
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

4.1.6

PaGora cumnm 3MEKTPOCTATHYECKOTO  MOJS.

TTorennuan. PasHOCTE MOTEHIINAIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

JJeKTpuYeckoM  mone.  Jlundnekrpuyeckas




IIPOHUIAEMOCTDb

DIIEKTPOEMKOCT. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnueckne  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE CONPOTUBIIEHUE. Y AEIbHOE
o COITPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHNE TPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOoONIHOCTD 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COMPOTHBIICHUE MCTOYHHKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOW)
anekTprueckoi remn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAsS MIPOBOJIMMOCTh TBEPIBIX
428 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEMIIePaTypHhI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4211

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBEIE TPUOOPHI

DNEKTPUYECKHI  TOK B DJIEKTPOJUTAX.
DIEeKTPOMTHYECKAsS JIUCCOLUAIINSL.

DneKTpoaun3

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIIHLHOTO

pazpsana. Monuus. [1mazma

4.2.13

Texnuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEANHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HabmroneHnue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrossunble MarHuThl. B3aumoperncrsue
431 MOCTOSIHHBIX MAarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
4.3.2 Jlunun MmarnutHOM wuHAykuu. Kaptuna

JUHUM  MArHUTHOM  WHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB




MarauTHoOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

4.33 MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, e€ MOJyJIb M HAalpaBJIEHUE
Cuuia Jlopenua, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHre  3apsHKEHHOM — YacTHIBI B
433 OTHOPOJIHOM MAarHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
4.38 unaykuun Oapanes
BuxpeBoe anextpuueckoe mnone. IJIC
WHIYKIIAA B TIPOBOJHUKE, IBMKYIIEMCS
439 MOCTYNaTeNbHO B OJJHOPOJJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
43.11
O/1C camonHayKIIMU
DHeprus MarHUTHOTO TOJSI KaTylIIKd C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTpOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUTATETh, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. Nsyuenne
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 UccnenoBanme aeWcTBUS  IMOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIUHA




5 KOJIEBAHM: 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUs.

5.1.1
[lepuon, uwactora, ammumtyna u (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTudecKkui

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPIrUH pu
rapMoOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMIUTUTY/IBI KoseOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid e€

CKOPOCTH M YCKOpPEHUs

KoneOarenbubiit  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoseOaHus B
UJeaIbHOM  KOJeOaTeIbHOM  KOHTYpe.

>15 AHanoruss MeXAy MEXAHWYECKUMHU W
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyina TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIBHOM

5.1.6
KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOsieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7

BI)IHY)K}ICHHI)IG OJICKTPOMAardauTHLBIC

KOJICOAaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

5.1.8 §
NEPpCMCHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U TMOTpeOsieHne 3JIEKTPUUECKON HSHEpruu.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCHHCBHOfI KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUYECKUI 3BOHOK, JUHUU
aJIeKTpoIiepesay
[Ipaktuueckne paboTel. McciaenoBanue
3aBUCUMOCTH T€pUoAa MajbIX KoJieOaHUN
5110 rpy3a Ha HUTU OT JUIMHBI HUTH W MAacCChl

rpy3a. MccienoBanue mepeMeHHOTO TOKa B
e U3 TOCIE0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanudeckue BOJIHBI, YCIIOBUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHWss W JUIMHA  BOJIHBL.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepennus 51 TG paKIus

MCEXaHHNYCCKHUX BOJIH

5.2.3

524

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTa Tona. TemMOp 3Byka

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
W3JIYy4eHHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTaius BexktopoB E, B u v

B 3JICKTpoMar HUTHOI BOJIHE B BaKyyM¢€

5.25

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPEeIOMJICHHE, MOIIpH3anus,
mudpakuus, uHTepdepenuus. CropocTh

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3n U TCICBUIACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHUKE W MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300pKEHNUIA B TIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOTIOTHBIN Imoka3aTellb
TIpeTOMIICHUS

[omuoe BHYTpPEHHEE OTpa’KECHUE.
[IpenenbHblid yroy MOJHOTO BHYTPEHHETO
OTpaXKeHUs

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonie M paccerBarolIfe JUH3BI.
Tonkasg nunH3a. DOKYCHOE pACCTOSHHE U
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOTIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKOH JHWH3BL. YBEIHYCHHE, JaBacMoe

JIMH30H

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX UCTOYHUKOB




HMudpakuus  cBera.  JludpaxuuonHas
peméTka. YcinoBue HaOMIOJICHUS TIABHBIX
5.3.9 MaKCHUMYMOB npu NaJCHUN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAsI
ONTHKA, T paKIMOHHAS peéTKa,
MOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareiisd MPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
5.3.12 i} i
CBOUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

Hab6monenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl PUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCHUTEITHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEMEHM M COKpalleHue
JUTUHBI
6.3 DHeprus ¥ UMNyJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIHCOM
6.4 CBOOOJTHOM YaCTHUIIBl. ODHEPrus TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTUN
7.1 7.11 ¢doroHa ¢ ero yactoTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeriter - AL CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotordpdekra

Hasnenue ceera. Onbitel [1.H. Jlebenera
XHUMHUYECKOE JICVCTBUE CBETA
TexHuyeckue ycTpoicTBa: (POTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBCTOAHNO

CTPOEHUME ATOMA
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Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
NOMIOIIEHUE (OTOHOB MpHU  IEpexone
aTomMa C OJHOIO YPOBHSA DJHEPIrUU Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

7.2.3
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Bomnnosrle cBoiicTBa yactull. BOmHBI g€
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CronTafgHoe U BBIHY)XACHHOC H3JIYYCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBII
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaIMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo omnpexmeneHuro cocraBa
panmuoakTuUBHOTO  m3nydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BiusHue

PaaAnOaKTUBHOCTHU HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas mozens siapa ['eiizenbepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

siapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. lNamma-
7.3.4
U3JIy4EHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBA3M HYKIOHOB B  fJpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakuuu. JleleHHE U CHUHTE3

7.3.6
sep

Snepusiit peakTop. TepmosnepHbIit

cunte3. [IpoOnembl M  NEPCHEKTUBBHI
7.3.7

SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHONU DHEPIETUKU

OnemeHTapHble  4acTulbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHCTBUA

TexHuueckue  yCTpOKMCTBa:  JO3UMETP,
7.3.9 Kamepa BunbcoHa, dAIepHBI peakTop,

aToMHas 6om0a
[Mpaktnyeckne pabotel. McciaemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBLIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Bes3nmus, SpKHe

8.1
3BE31IBI, IUIAHETHI, UX BUAUMOE IBI)KCHHE

ConHeuHass cucreMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaneThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIMKOBBIC IIJIAHCTBI. W ENISE

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHUE 3BE3I.

CoBpeMeHHbIE Ipe/ICTaBIECHUs 0
HPOUCXO0XkIeHnH U 3Bomonuu ConHia u 3BE31.

OTaIbl KU3HHU 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpyktypa  [amaktukw,
pacmpeneinieHue 3BE31, rasa M IIBUIM.
[lonoxxenne wu paBwxkenne ConHLa B
lanaktuke. Ilnockas u cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn XaOb6ma. Pa3z0eranue ranakTuK.
Bospact u pamuyc BceneHHoul, Teopus
bonpmioro B3peiBa. Mogenp  «ropsuen

Bcenennoi». PenukroBoe usnyuyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménubsie mpoOiemsl

aACTPOHOMHHU




CUCTEMA OIEHKH JOCTHXEHUA OB YYAIOIIUMUCH IIVIAHUPYEMBIX
PE3YJIbTATOB OCBOEHUA OBPA30OBATEJIBHBIX ITPOI'PAMM HA
YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O OBIIEI'O OBPA3OBAHUA
YUYEBHBIA TPEIMET «®HU3UKA»

B cootBercTBUY ¢ TpeOOBaHUAMU (peepanbHbBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJapTOB 00IIer0 00pa30BaHMs OI[CHKA YUeOHBIX JOCTHXKEHHA 10 (PU3MKE, KaK U 10
JAPYTUM Y4E€OHBIM MpeIMeTaM, PeaTn3yeT CUCTEMHO/ICATEIbHOCTHBIN, YPOBHEBBIN U
KOMIUIEKCHBIN ITOIXO/BI.

[1nanupyemsble pe3yabTaThl MO (PU3UKE MOKHO OOBEAUHUTH B HECKOJIBKO IPYIII:

1) ocBOCHHME MOHATHITHOTO amnmapata (KUCIoJIb30BaHKE MOHATU, paclio3HABaHUE SIBJIICHUIA,
OIMCAHKE SABJICHUHN TPU MOMOIIH (PU3NYESCKUX BEITUYMH, UCIIOIB30BAHUE 3aKOHOB JIJIS
XapaKTEPUCTUKHU MPOIIECCOB, pab0Ta C MOACIISIMH );

2) bopMHpOBaHKE METOI0JIOTHYECKUX YMEHUH (OCBOGHUE METO/IOB HAyYHOI'O IIO3HAHUS,
IIPOBE/ICHUE OIBITOB M0 HAOIIOAECHUIO (PU3NYECKUX SIBIICHUH, IPOBEIEHUE MIPSIMBIX U
KOCBEHHBIX U3MEPEHUI, UCCIIEIOBAaHUN 3aBUCUMOCTEN (PM3NIECKUX BEJIMYMH, COOTI0ICHHE
MpaBWII OE30MACHOTO TPYy/Ia IPH padboTe ¢ 1abOPaTOPHBIM 000PYIOBAaHUEM);

3) pelieHNe KaueCTBEHHBIX U PACYETHBIX 3a/1a4 (00bsICHEHUE SBJICHUI U TIPOIIECCOB,
MIPUMEHEHUE TEOPETUUECKOT0 MaTepuana JJis PEIIeHUs 3a/1ay);

4) noHMMaHKe NPUKJIIAJHOTO 3HAYEHUS TOJTYYEeHHBIX 3HAHUN (YMEHHUS IPUBOIUTH IPUMEPHI
MIPaKTUYECKOr0 UCIOJIb30BaHus (PU3MUECKUX 3HAHUI B TOBCEIHEBHON KU3HU,
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJIOTUYECKHUX ITPOLECCOB, PACTIO3HABATH (PU3MUECKUE SBJICHUS B OKPY>KaIOIIEH )KU3HH);

5) ymenue padotaTh ¢ nHGoOpMaIeil Gu3nIecKoro coaepkanus (KpUTHIECKH
aHATM3UPOBATH HHPOPMAIIHIO, ITOTYIaeMYIO U3 Pa3HbIX UICTOYHUKOB, ((OPMYITHPOBATH U
apryMEHTHPOBATH COOCTBEHHYIO ITO3HIIHIO).

Yuutento Ha OCHOBaHMM IpeuioxkeHHoro B @PII nepeuyns npeaMeTHBIX pe3yabTaToOB
Heo0xouMo chopMHpPOBATh TEMAaTUYECKHE INITAHUPYEMbIE PE3YIIbTAThI IS KaXA0H TEMbI U
BHYTPH KaXJ0T0 pe3yJbTaTa COCTaBUTh I€peUYeHb YMEHUH, (HOPMUPOBaHHE KOTOPHIX B
COBOKYITHOCTU 00€CIIEUMBAET TOCTUKEHNE TNIAHUPYEMOTO PE3yIbTaTa U CIIY>KUT OCHOBOM
U1 T0100pa 3a1aHNH OLEHOYHBIX TPOLETY.

1 Buapl BHYTPUIIKOIBHOTO OLIEHUBAHUS
Ha Bcex ypoBHsx 001iero o0pa3oBaHus BBIJCISIIOT ABE OOJBIITNE TPYIIBI OIEHUBAHMUS:

BHYTpPEHHEE (BHYTPUILIKOJIBHOE) OLIEHUBAHUE U BHEILIHEE OLIEHUBAHUE (TOCY1apCTBEHHAS
UTOTOBasi aTTECTAINsI, BCEPOCCHIICKHE MTPOBEPOUHBIC PA0OTHI, MOHUTOPHHTOBEIC
uccaeaoBanus GeaepalbHOr0, PETHOHAILHOTO YPOBHEH).



BHyTpuiikonbsHOe OlleHUBaHUE MpeHa3HAYAETCs Ui OpraHu3aluy mpoliecca 00yueHus B
KJIacce 1Mo y4eOHBIM MpeMETaM U PEryIUpyeTcs JOKaIbHBIMU aKTaMU 00pa30BaTeNIbHOM
OpraHu3aluH.

K BHJaM BHYTPHUIIKOJBHOI'O ONCHHUBAHUA IMIPECAMETHBIX PE3YJIbTAaTOB OCBOCHUA
06paSOBaTCJIBHBIX ImporpamMm OTHOCATCA:

— CTapTOBasi IMAarHOCTHKA, HAMPaBJICHHAs Ha OLICHKY OOIIei TOTOBHOCTH 00y4aroIierocs K
00y4YeHHIO Ha JJAaHHOM YpOBHE 00pa30oBaHUs;

— TEKYHIEC OLICHUBAHUEC, OTPAXKAIOIICC MHANBHUAYAJIbHOC ITPOABUKCHUC o6yqa}01ueroc;1 B
OCBOCHHH IIPOIrpaMMBbI yqe6Hor0 npeaMEeTa; — TCMaTH4YCCKOC OLICHHBAHHC, HAIIPABJICHHOC Ha
BBISIBJICHUC U OLICHKY NOCTHIKCHUS O6pa3OBaTCJ'ILHBIX PpeE3yiIbTAaTOB, CBA3AaHHBIX C H3YUCHUCM
OTACIBbHBIX TCM 06p830BaTeJ'IBHOI71 IIporpaMmal;

— IPOMEXKYTOYHOE OIICHHBAHHE 110 UTOTaM U3y4YeHHS KPYIHBIX OJIOKOB 00pa30BaTEIbHOMN
MIPOrpaMMbl, BKJIIOUYAIOIIEH HECKOJIBKO TeM, WU 10 (POPMUPOBAHUIO KOMILIEKCHOTO OJI0Ka
y4eOHBIX IeUCTBUN;

— UTOT'OBOC OLICHUBAHHUC PE3YJIbTATOB OCBOCHUSL 06p330BaTeJ'IBHOI7I nporpamMmesl 3a y‘le6HbII>i
rona. O,Z[Ha N3 CYIICCTBCHHBIX 3aJ1a4 TCKYLICTO U TCMATUYCCKOI'O KOHTPOJIA

— [IOJArOTOBKA O6y‘laIOH_II/IXCH K HpOMe)KYTOqHOﬁ 1 UTOTOBOM OILICHKE (38. YCTBCPTD,
nmoJryroaue, B KOHIIC y‘Ie6HOFO rona). B manHbIX PEKOMEHAAIUAX peYb UJCT O TCKYIICM
OIICHWBAHHH.

Tekylee oLleHUBaHUE

TCKYHIafl OLCHKA BKIOYACT NNEPHOANICCKUC TPOUCAYPhI OLICHKW HHANBUAYAJIIBHOT'O
MIPOJIBMKEHHS 00YJaroIIerocss B OCBOCHUH MPOTrpaMMBbI yueOHOTo npeameta «Dusukay.
Pe3ynbTathl TeKyIIEH OleHKH SBISAIOTCA OCHOBOM 20 [JIs1 MHAMBUyalH3alluu y4eOHOTO
nporecca. Tekyrasi oreHKa MOKeT ObITh (OPMUPYIOLIEH, MOAIEPKUBAOIIEH 1
HAMPAaBIIAIONIEH YCHUITHS 00y4aroerocsi, BKIFYAOIIEH ero B CaMOCTOATEIbHYIO OIEHOUHYIO
NEeSATEIbHOCTD, U JMATHOCTUYCCKOM, CITOCOOCTBYIONIEH BBISIBIICHUIO U OCO3HAHUIO YUUTEIIEM
1 00yJaronmMcs CYIIECTBYIOIINX MPOOJIeM B 00yUEHHUH.

Texy1iee oLleHUBaHUE MOKET IIPOBOAUTHCS HA KaXKJAOM YPOKE U BBISBIIATH JOCTHKECHUS
OTJIENIbHBIX 00YYAIOIIKXCs B MpOIlecce U3ydeHUs yueOHoro Marepuana. B Texyiei olenke
HCIOJIb3YIOTCS pa3InyHble (POPMBI U METO bl MPOBEPKH (YCTHBIE U MHCbMEHHBIE OMPOCHI Ha
ypOKax, KpaTKOBPEMEHHbBIE CAMOCTOSITENIbHBIE PabOThI, JOMAIIHUE PadOTHI,
WHIUBUAYaAJIbHbBIE U TPYNIIOBBIE IPOEKTHBIE U UCCIIEIOBATEIbCKHE PA0OTHI, CaMO- U
B3aMMOOIIEHKA, pe(IIEeKCHs], OLICHOUHBIE JIUCTHI U JPYTUE) C yIETOM OCOOCHHOCTEN y4eOHOTro
npeamera «Pu3nKa» U METOIUKH PENOJAaBaAHUS, PEAIU3YEMOU YUUTEIIEM.

JIst ycTaHOBIIEHUS YPOBHS OCBOCHHS 00YJAIOMIMMUCS KaXKI0W TEMBI Kypca IPOBOANUTCS
TeMaTU4ecKas AMarHOCTHKa (OLeHKa). /InarHocTHKa — Croco0 MoyydyeHus U3MepsieMbIX
nokasaresneil 00yueHust, 00ecreynBaroInuX 0OBEKTUBHOE  BCECTOPOHHEE N3YUEHHE YCIOBUN



U pe3y/bTaToOB y4eOHOrO Ipoliecca, Croco0 NpOosSICHEHUS BCEX U3MEHEHU, KOTOphIe
MPOUCXOJAT B NMO3HABATEILHOM Tpoiiecce. OuennBanue yctHoro onpoca B ®PII o
yueOHOMY npeameTy «Du3uka» nepeurciaeHbl Bce IPeIMETHbIE Pe3yIbTaThl, KOTOPbIE
JIOJKHBI OBITH OCBOEHBI M KOTOPBIC BEIHOCSATCSI HA TEMAaTUYECKUI M UTOTOBBI KOHTPOJIb, B
TOM YHCJIE U HA TOCYIapCTBEHHYIO UTOTOBYIO aTTecTaluio. Vcrnonb30BaHne HayqHbIX
MOHATHIA, U3YYCHHBIX (DU3MUECKUX BEIIMYUH M 3aKOHOB OIICHUBACTCS B MTPOIIECCE OMUCAHUS U
XapaKTePUCTHKU CBOMCTB TN U (PU3MUECKUX SIBJICHUU.

B pamMkax Teky1ei mpoBepKku 11eecoo0pa3Ho s BCEX BHOBb BBOJUMBIX (DOPMYIT 1 3aKOHOB
oOpamiate BHUMaHKE Ha: — IOHUMaHue (PU3MYECKOro CMBICIIA UCTIOJIb3YEMbIX BETHYUH, UX
0003HAYCHHS U eTUHUIIBI (PU3HMUECKUX BEIWYHMH; — IOHUMaHUE CJIOBECHON (POPMYITHPOBKH
3aKOHAa, CyTH 3aKOHOMEPHOCTH, BBIPaXKEHHOU (hopMyIIoit;

21 — 3HaHWE MAaTEMATHYECKOTO BBIPAKCHHS 3aKOHA, (DOPMYJI, CBS3BIBAIOIINX JTAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMHU BETMUMHAMU; — YMEHHE CTPOUTD IpadUKH U3yUCHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BETUUHH.

B paMkax ycTHOTO ompoca B MpaKTHKE yUUTeNs (PU3UKU IUPOKO MPHUMEHSIOTCS «KapPTOUKH
¢bu3nuecKoil BeNnYnHbl, PU3NIECKOro 3aK0Ha, (prusudeckoro mpudopa uiM ycTpoicTsa u T.1.,
KOTOpBIE ABIISAIOTCA JUIsl 00YYaroIIerocs CBOEro poAa UHCTPYKIUEH (TIIaHOM) IS
IIOCTPOEHHS MTOJIHOTO OTBETA.

KpI/ITepI/IeM OLICHKHU U MEPEBOJAa B OTMCTKY YCTHOI'O OTBETA MOKET CIYXUTh HAJIUMYUC U
MPpaBHUIIBHOCTL 3TUX 3JICMCHTOB, 0003HAYCHHBIX B ILJIAHE.

OtMmeTKa «5» BBEICTABIIICTCS 3a BEPHOC MPEACTABICHUEC BCCX 3JICMCHTOB, BXOAAIIUX B IIJIaH
oTBeTa. OTMETKA «4» BBICTABJIAICTCSA, COOTBECTCTBCHHO, ITPU HAJIMYUU HCTOYHOCTHU B OTHOM M3
9JICMCHTOB OTBETA HUJIU IPU OTCYTCTBUH OJHOT'O U3 3JICMCHTOB.

HuxHsist rpanuiia oTMETKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npeacTaBieHo He MeHee 60% 371eMEHTOB OT MOJIHOTO OTBETA.

OTMeTKa «2)» BBICTABIIACTCS, €CITM 00YJAIONIUICS HE PACKPBIBAET OCHOBHOE COJIEpKAHUE
Marepuania (rnpeacraBieHo MeHee 60% 31eMEHTOB OT MOJTHOTO OTBETA). AHAJIOTUYHBIE
KPUTEPUHU MO>KHO HCIIONb30BATH /ISl OLIEHUBAHUSI KPATKOBPEMEHHBIX KOHKPETHBIX
MMCEMEHHBIX 33JaHUI TIPH OpraHU3aluu paboThl C MaTEPUATIOM YYEOHHUKA.

OnennBanue MUCbLMEHHOTO orpoca Ha 6a3e 0CBOCHHBIX 3HaHMI (BeMUYUH, POopMyI,
3aKOHOB) IIeNIECO00PA3HO MPEUIOKHUTh MMUCHMEHHBIC 3a/IaHUS C KPATKUM OTBETOM Ha
OIMHCaHNE U XapaKTEPUCTUKY CBOUCTB TeN U (PU3HUYECKUX siBIeHUN. Takux 3amanuit 6a3o0Boro
Y TIOBBIIIICHHOTO YPOBHEH CII0KHOCTH B UMEIOIIEMCS apceHalle AUIaKTHUECKUX CPECTB
JOCTaTOYHO MHOTO (331aHUs C KPAaTKUM OTBETOM B BHJIE U(PHI WK YKCIIA, HA
MHOYKECTBEHHBIN BBIOOD, HA COOTBETCTBHE DJIEMEHTOB JIBYX MHOKECTB, Ha 3aIIOJTHCHHE
MIPOITYCKOB).

Haubonee pacnpocTpaHeHHBIMHU SABIISIOTCS 33/IaHUSI HA BBIYMCIICHUE BEJIMYUHBI B Pa3IMUHBIX
CUTYaIUsX, KOTOPBIE IPOBEPSIOT YMEHHUS UCIIOJIb30BATh Pa3IMYHbIe (YOPMYIIbI U 3aKOHBI B



CTaHAAPTHBIX y‘IC6HBIX CUTyallusaX. B kaugecTtBe CICOAYIOLICTO Mara yadyuTeIro HCO6XOI[I/IMO
l'IOI[O6paTB 3agaHusl, IIOCTPOCHHBIC HA KOHTEKCTE JKM3HEHHOM CUTYyalluH.

PexoMenayeTcs UCONb30BaTh KOHTEKCTHBIE 33JaHUA 110 paboTe ¢ rpadukom, Tadbauiei uim
CXEMOM, KOTOpBIE MapaIEIbHO C MPEAMETHBIMU YMEHUSIMU Npenoaraiot GopMupoBaHue u
OIICHKY YHHUBEPCAIbHBIX YUeOHBIX AciicTBui (VY ]]) mo padote ¢ nHpopManueii: ureHue u
MOHMMaHKe nHpopMaluyu (HanpuMep, HaXOXKACHUE 3HAUCHUI BETMYHMH 10 TpaduKy),
MOHMMAaHKE U UHTEpIIpeTanus nHdopMaluu (HarpuMep, COOTHECEHHE YIaCTKOB Ipa)uKoB C
(U3NIECKUMU TPOLIECCAMH, KOTOPhIE OHU OTPAXKAIOT, OTPE/ICTICHNE XapaKTepa N3MEHEHHS
BEJIMYMH Ha OTAEIBHBIX y4acTKax rpaduka, npeodpasoBanue nHpOpMaIUU U3 TaOJIUIBI B
rpaduK ¥ T. JI.) U IpUMEeHEeHne rpaduyeckoil HHGOpMAIK B N3MEHEHHOHN M HOBOK
CUTYaIUH.

I[JI?I OLCHUBAaHUA yMCHPIfI BBIITOJIHATD 3aaHHA Ha OITMCAHNUEC U XapPaAKTCPUCTUKY CBOMCTB Tel
n (1)H31/IIICCKI/IX SIBJICHHI uenecoo6pa3Ho IpOBOAUTH KPATKOBPEMCHHBIC ITPOBCPOUHBIC
TCCTOBBIC pa6OTI>I, COoACPIKaue 0a30BOro U MOBBIIIEHHOTO ypOBHGfI CJIOKHOCTH.

KonnuecTBo 3a1anuii B paboTe 3aBUCUT OT THUIIAa BKJIFOUEHHBIX 33JJaHUM U OT BPEMEHH,
OTBOJIMMOMY Ha BbIIIOJIHEHHE TecTa. Hampumep, 11 paboThl Ha 15 MUHYT 3TO MOT'YT OBIThH
3—4 3anaHus 6a30BOT0 YPOBHS CJIOXKHOCTH C KPATKUM OTBETOM B BUJIE YHCIIA WIIM HA
COOTBETCTBHE U 2 3aJJaHNs IIOBBIILIEHHOT'O YPOBHS CJI0KHOCTH Ha MHOXKECTBEHHBIN BBIOOD.

ITpumepHas 1mikana nepeBoja 6ajia B OTMETKY (pa3pabaThiBaeTcsi B 00pa30BaTEIbHOM
OpraHu3alMK): HIKHUI TOPOT OTMETKH «5» COOTBETCTBYET MoJydeHuto He MeHee 80% ot
MaKCHUMaJIbHO BO3MOYKHOT'O 0ajlia; HU>KHHUM OPOT OTMETKH «4» COOTBETCTBYET MOJTYUYSHHIO
He MeHee 60% 0T MaKCUMaJIbHO BO3MOYKHOI'0 0ajlia; HU’KHUM MOPOT IIKOJIBHOW OTMETKH «3»
orpeensieTcs: 0aIoM, COOTBETCTBYIOIIMM BBIITOJIHEHHUIO 3a/IaHUI 0a30BOTO YPOBHS
CII0)KHOCTH He MeHee ueM Ha 60%; oTMeTKa «2» COOTBETCTBYET BBINOJIHEHUIO MEHEE YEM
60% 3aganuit 6a30BOTO YPOBHS CI0KHOCTH.

OpnHUM U3 BaKHEHUIINX PE3yabTaTOB 00ydeHUs (PU3MKE SBISETCS pelleHne KaYeCTBEHHbIX U
pacueTHBIX 3a7a4. Perennst kauecTBEHHBIX 3aj1a4u MPEJICTaBISIOT CO00M pacCyKIeHuUs,
COCTOSIIME U3 PsAZIa CBA3AHHBIX IPYT C IPYyrOM NPUYUHHO-CIEACTBEHHBIMU CBSA3SIMU
YTBEPKACHHM, KOTOpPbIE MOAKPEIIISIOTCS CChUIKAMHU Ha CBOMCTBA SIBJICHUM, (POPMYJIIbI U
3aKOHBI. PellleHne pacueTHBIX 3a/1a4 — TaK)KE 3aIUCh JIOTUYECKU CBA3AHHBIX YTBEPKICHUM,
HO MPEJCTABICHHBIX B BUE (OPMYII, MAaTEMaTHUECKUX MTPe0Opa30BaHUi U BEIUUCIICHUH.

KpI/ITepI/II/I OLICHMBaHHUA Ka4YC€CTBCHHBIX 3a1a4 JOJIXKHBI 62131/IpOBaTI)C$I Ha BBIACICHUU
CJICAYIOMIUX 3JICMCHTOB PCIICHUSA:

1) o0ocHOBaHKE OTBETA, COCTOSIIEE U3 HECKOJIBKUX JJOTHYECKHX IIaroB ¢ yKa3aHWeM Ha
CBOICTBa ABJICHUH, POPMYJIIBI WM 3aKOHBI, KOTOPbIE TIOATBEPKIAIOT BHICKa3aHHOE
YTBEPKJICHHUE;

2) yka3aHue Ha CBOMCTBA SBJICHHM, OPMYIIBI HJIH 3aKOHBI, KOTOPBIE MTOATBEPIKIAIOT
BBICKa3aHHOE YTBEPKICHUE;



3) oTBeT Ha MOCTaBJIEHHBIN B 3a7aue Bonpoc. [1ocKonbKy MmojiHOe 0OBSICHEHHE MTPEIoJiaraet
MOCTPOEHUE HE MEHEe 2—3 JIOTMYECKHX I1aroB ¢ ONOPOM Ha HE MEHee 2—3 U3yUEHHBIX
CBOMCTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH, TO IIPH
OIICHUBAHHH 11€I€CO00PA3HO BBIACIATH B PEIICHUN KAaY€CTBEHHBIX 33]1a4 MMOJIHOCTHIO BEPHOE
pelIeHre, KOTOPOEe COJEPKUT BCE HEOOXOAMMBIE JIEMEHTHI, 1 YACTHYHO BEPHOE PEIICHHE,
KOTOPOE OIIEHUBAETCS 110 MPUHIIUIY BBIYUTAHUS 0AJIOB 32 OTCYTCTBYIOIINE HEOOXOIUMbIE
3JIEMEHTBHI ITOJIHOTO 0OOCHOBAHHS.

[Tpu oleHMBaHUM pELICHNS Ka4eCTBEHHBIX 3a/1a4 PEKOMEH/IYETCSsl HCII0JIb30BaTh
000011IeHHbIE KpUTEPUHN OLleHUBaHUA TakuXx 3aaanuii B KUM OI'D (Ha ypoBHE OCHOBHOTO
obmiero oopaszosanus) 1 KM EI'D (Ha ypoBHE cpenHero oomiero oopazoBanusi) mo Gu3mKe.

Kputepuu onieHuBaHMS paCYETHBIX 337a4 OCHOBBIBAIOTCS Ha OOIIETIPUHATOM B METOTUKE
o0y4yeHus (hU3MKe TUTaHe pEIIeHUs PACUETHBIX 33]a4, KOTOPBIA BKIIOYAET CICAYIOIINE
3JIEMEHTBI:

1) pabota ¢ ycioBueM 3a1a4u: 3anuch «J{ano», BKIItoUas JaHHBIC U3 YCIOBUS 3a/1a4H U
CIIPaBOYHBIC BETUYMHBI, HEOOXOAUMBIE /ISl PEIICHUS 3aa4H;

2) obocHOBaHME (HPU3MUECKON MOJICIH: MIPEICTABICHIE PUCYHKA, €CIIA ITO HEOOXOIUMO IS
IIOHUMAaHUs (I)HSHHGCKOﬁ CUTyalluH, YKa3aHUC HAa TO, KaKUC ABJICHUS WJIW NPOUCCChL
paccMaTpuBarOTCs, KaKHe 3aKOHOMEPHOCTH MOYKHO HCITOJIB30BATh IS PEIICHUS 33a]]a9d U
4eM MO>KHO TIpeHeOpeyb, 4TOObI CUTYyallHs OTBEYaia BRBIOPAaHHON MOJIENH;

3)3anuch Bcex HEOOXOAUMBIX Ul PEIlIeHUs 3a]]aul 3aKOHOB U OpMYJT;
4) nmpoBe/ieHNE MaTeMaTUYECKUX MTPEOOPa30BaAHNUN U PacUETOB, IIOJyYEHUE OTBETA;

5) npoBepKa OTBETa OJTHUM U3 BHIOPAHHBIX CIIOCOOOB (HAIIPUMEp, C YUETOM MTPOBEPKH
€IMHUIL] U3MEPEHUS BEJINYMH).

Perenne pacueTHoii 3a/1a4M OIEHUBAETCS 110 MTUCbMEHHOMY OTBeTY. Kak mpaBuiio, Bce
MYHKTBI, KpOMe 000CHOBAHUS MOJIETH, BXO/ST B MUCbMEHHOE PEIIEHUE U 00s13aTeIhbHO
TPEOYIOTCS OT 00YUAIONIUXCS TP PEIISHUH JTIO0BIX 3a/1a4u. A aHalIU3 yCIOBUS 3a/1auu, BEIOOD
MOJIETI U HEOOXOIMMBIX YpaBHEHUI OOBIYHO MTPOrOBAPUBAETCS TOJIBKO YCTHO. [Ipu aTOM
IIpH MOBTOPCHWHU OAHOTHUITHBIX 3a/la4 €TI0 MHOT'OKPATHO HE O3BY4YHBAKOT, U Y 06y‘-IaIOH_[I/IXC$I
He BbIpabaThIBAETCs] YMEHUE IPOBOINUTH MOJIHBINA aHAINU3 PU3NYECKUX MTPOLECCOB U
000CHOBBIBAThH BBIOOP 3aKOHOB U popmyi. [ToaToMy IS TEKYIIIETO OIEHUBAHUS
11e1ecoo0pa3Ho U ATOT MYHKT BKIIIOUATh B TUCHbMEHHBINA OTBET XOTs OBl B BUE HEOOIBIIINX
KOMMEHTapHEB.

[pu orleHMBaHNUY MMCHMEHHBIX PEIICHHI PACUETHBIX 3a/1a4 PEKOMEH TyeTCs 10
BO3MOXKHOCTH Ha BCEX ATalax MCIOJIb30BaTh 000OIICHHBIC KPUTCPHH OLICHUBAHHS TAKHX
3agaauii B KUM OI'D (Ha ypoBHE ocHOBHOTO 00111eT0 o0pa3oBanusi) u KUM EI'D (na
ypOBHE cpefHero odriero oopasoBanus) nmo ¢uzuke. Ciexyer oOpaTUTh BHUMAHHE, YTO
corjacHo 0000meHHbIM KpuTepusMm [ A pacueTHas 3aj1aya HE CUATACTCS PEIICHHOM, eClTn
OTCYTCTBYET 3aIlMCh BCEX HEOOXOAMMBIX JUISl PEIICHUS 33/1a41 3aKOHOB U (popMyi1. YPOBEHb



CJIOKHOCTH PacC4eTHBIX 3a/1a4 3aBUCUT OT TOTO, IIPEIIIOJIAraeT JIM PEIICHUE UCTI0Ib30BaHUE
(GbopMyI1 1 3aKOHOB U3 OJTHON WJIM HECKOJIBKMX TEM JIaHHOTO Pa3Jiena, U3 OAHOI0 MIIH IBYX
pa3zesnoB HIKOJIBHOIO Kypca (PU3HMKH, OT UCIIOJIb30BaHM SIBHO WM HESBHO 3aJJaHHOMN
Mojienu. [t onpenenenus ypoBHs COOPMHUPOBAHHOCTH Y O0YJAIOIIUXCs YMEHHUH pemaTh
pacueTHbIE 3a/1a4M NIPU U3YUYEHUH KaX10H TEMbl pEKOMEHIYETCsl IIPOBOIUTH
CaMOCTOSTENIbHBIE PAOOTHI, 3aJaHNsI KOTOPOH BKJIOYAIOT pacUETHBIE 3a/1a4l Pa3HOTO YPOBHS
CJIOKHOCTH.

CamocrosTenbHble padOThl MOTYT CIIYKUTh YAOOHBIM HHCTPYMEHTOM TEKYIIETO
OLICHUBAHMSL: PE3Yy/IbTAThI BHIMOJIHEHUS 3a1aHII pabOThI MO3BOJIAT MPOAHATU3UPOBATH IS
KaXX/I0TO 00y4Jaronierocs TeKyIIHii YpOBEHb OCBOSHHSI TOTO MJIM MHOTO IMPEIMETHOTO
pesynbrara. Temarnueckast KOHTPOJIbHAs pad0Ta MOXKET OJJHOBPEMEHHO BKJIFOUATh 3aaHUs
Ha ONMCAaHNE U XapaKTEPUCTUKY CBOUCTB Tell U (PU3NYECKUX SIBJICHUH, KAYECTBCHHBIC U
pacdeTHbIE 33J]a4 Pa3HOTO YPOBHS CJIOKHOCTH, U OLIEHUBATh 110 COBOKYITHOCTH YPOBEHb
OCBOGHHUSI TPYIIIBI IIPEIMETHBIX PE3YJIBTATOB Ha COJICPKAHUH N3y4aeMOU TEMBI.

HpI/I OLICHUBAHWU PC3YJIbTATOB BBIIIOJHCHHUA CAMOCTOATCIBHBIX HIIN TCMATHYCCKUX pa60T
PEKOMCHAYCTCA UCIIOJIB30BATH CICAYIOMUE TOAXOABI IIPHU IIEPEBOAC IICPBUIHOI'O baina 3a
BBIITOJIHCHHEC pa6OTbI B OTMCTKY:

HIKHUN mopor OTMETKHU «5» COOTBCTCTBYCT BBIIIOJITHCHUIO BCEH pa60TBI HC MCHEC UCM Ha
80%;

HIKHUN mopor OTMETKU «4 COOTBCTCTBYCT BBIIIOJIHCHUIO BCEH pa60TBI HC MCHEC UCM Ha
60%;

HIDKHUH IOPOT OTMETKH «3» onpezensercs 6aioM, COOTBETCTBYIOIIUM BBIITOJTHEHHIO
3aJJaHUI 6a30BOTO YPOBHSI CJIOKHOCTH HE MeHee yeM Ha 60%;

OTMETKa «2» COOTBETCTBYET BBINOIHEHUIO MeHee ueM 60% 3aianuii 6a30BOro ypoBHs
CIIOKHOCTHU.

Kputepuu onienuBanust chopMHUpOBaHHOCTH METOJOJIOTUYECKUX YMEHUM

B 6s10ke mpeIMeTHBIX pe3ynbTaToB, CBI3aHHOM C (POPMHUPOBAHUEM METOA0JIOTHUECKUX
YMEHU, MOKHO BBIJICJIUTh JIBE YACTH:

TEOPETUUYECKOE OCBOEHUE METOJ0B HAYyYHOTO MO3HAHUS U (POPMUPOBaAHHE
AKCIIEPUMEHTAJIbHBIX YMEHUH.

Teopernueckoe 0cBOEHHE METOI0B HAYYHOT'O IIO3HAHMS IIpeAnoaaraeT (OpMUPOBAHUE
YMCHHM:

— pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIMTh MPU IOMOLTH (PU3HMUECKIX METO/I0B; —
(GbopMyIMpOBATE TUIIOTE3Y UJIH L€ OMUCAHHOIO UCCIIEIOBAHNUS;

— JIAaHUPOBATH OIBIT C YUCTOM U3MCPCHUS U3MCHACMBIX BCIIMYHUH U obecrieueHus
HCU3MCHHOCTU OCTAJIbHBIX MMAPaMCTPOB;



— BBIOMpATh 000PYZ0BaHUE U U3MEPUTEIbHBIE TPUOOPHI, — OLICHUBATDH MIPABUIBHOCTh
MOPSAJIKA IPOBEICHUS UCCIICI0BAHUS;

— OLICHHUBATb NOCTOBCPHOCTL PC3YJIbTATOB H3MepeHHI>'I; — UHTCPIPECTUPOBATDL PE3YJIbTAThI
OIlbITaA, TPEACTABJIICHHBIC B BUAC Ta6J'II/ILIBI nim Fpa(l)I/IKOB;

- (bOpMy.]'II/IpOBaTB 000CHOBaHHBIE BBIBOJIbI HA OCHOBEC MPECACTABICHHBIX PE3YJIbTAaTOB.
OHGHI/IBaHI/Ie JOCTHIKCHUSA 3TOr0 peE3yjbTaTra IIPOBOAUTCS IIPU ITOMOIIU paSHOO6paSHBIX
SaHaHI/Iﬁ TECOPECTUUCCKOI'O XapaKTepa, KOTOPbIC CTPOATCA HA OIMMCAHUHN Pa3JIMYHBIX
I/I3MepeHI/II\/'I U OIIBITOB.

JInst mpoBepKU OCBOSHHS TEOPETUYECKUX 3HAHUK 00 IMITMPUYECKUX METOJaX HAyYHOTO
MO3HaHHS PEKOMEHIYETCs B TEKyIllee OI[CHUBAHUE M TEMaTHYECKHE IIPOBEPOYHBIC PaOOTHI
BKJIFOUATh OJIOKM 33/1aHMi U3 OAHKOB TI0 OIICHKE €CTECTBEHHO-HAYYHOI ITpaMOTHOCTH. B
JAaHHOM CIIy4ae CleAyeT OTOMpaTh T OJIOKH 3aaHui (MU TPYIIIBI 3a1aHUi U3 OJIOKOB),
KOTOPBIE OPUEHTHPOBAHKI HA MIPOBEPKY MOHUMAHUS OCOOCHHOCTEH €CTECTBEHHO-HAyYHOTO
HUCCIICAOBaHUA. SaZIaHI/ISI B OTHX OaHKax CTPOATCA Ha CUTyallUAX JXU3HCHHOT'O XapaKTepa, HE
MOBTOPSAIOT MaTepHrall y4eOHHKA U MO3BOJISIOT OLICHUTH CPOPMHPOBAHHOCTH
COOTBETCTBYIOLIMX YMEHUI Ha YPOBHE MEPEeHOCa 3HAHUI B HE3HAKOMYIO CUTYAIIHUIO.

Jlnist oueHNBaHUs C(HOPMHPOBAHHOCTH YMEHUH BBIIOJIHATH 33JaHHSI HA TEOPETHUECKOE
OCBOCHHE METO/I0B HAYYHOI'0 MTO3HAHHUS 1eJ1eCO00Pa3HO MPOBOAUTE KPATKOBPEMEHHBIE
IIPOBEPOYHBIE TECTOBBIE PaOOTHI, CO/IEPIKAIINE 3aaHNsl 6a30BOr0 U MOBBILICHHOTO YPOBHEH
cinoxkHocTu. KonnuecTBo 3a1anuii B paboTe 3aBUCHT OT THIA BKIIOYEHHBIX 3a/laHU, 00beMa
KOHTEKCTa U BpEMEHHU, OTBOJJUMOMY Ha BBIIIOJIHEHHUE PaOOTHI.

[TpumepHas 1mikana nepeBoja 6aiia B OTMETKY (pa3pabaThiBaeTcsi B 00pa3oBaTeIbHOM
OpraHU3alMK): HIKHUI TOPOT OTMETKH «5» COOTBETCTBYET MoJydeHuto He MeHee 80% ot
MaKCHUMaJIbHO BO3MOXHOT0 0aa;

HUKHHH TOPOT OTMETKH «4» COOTBETCTBYET MONMyueHuIo He MeHee 60% OT MaKCHMalbHO
BO3MOXKHOI0 0ajia;

HIDKHUH TOPOT MIKOJBHOM OTMETKH «3) orpeensercs: 0amioM, COOTBETCTBYIOLIIM
BBITOJIHEHUIO 33/1aHUI 0a30BOTr0 YPOBHS CJIOXKHOCTH HE MeHee ueM Ha 60%;

OTMETKa «2» COOTBETCTBYET BBINOJIHEHUIO MeHee ueM 60% 3aanuii 6a30BOro ypoBHs
cinoxkHocTH. [Ipu n3ydeHuu GU3NKM 0COOYIO pOJIb UTPAIOT JTA00PAaTOPHBIE U PAKTUYECKHE
paloTBhI, BHIMOJIHAEMBIE Ha PeabHOM 000PYAOBaHUH.

[IpenMeTHbIe pe3ynbTaThl 0 PU3UKE B YacTU (YOPMUPOBAHMSI SKCIIEPUMEHTAIBHBIX YMEHUN
IpeycCMaTpUBAIOT OCBOGHUE 00YJaIOUIMMHUCS 0000IIEHHBIX Mpe/ICTaBIeHUH 00
HCI0JIb30BAaHUU METOJ0B HAYYHOI'O MIO3HAHUS B CAMOCTOSATEIbHON JAESITEIbHOCTHU:

— HaOI0IeHHE SIBJIEHUHN U IIOCTAHOBKA OMBITOB IO OOHApYXEHHUIO ()aKTOPOB, BIUSIOMIUX HA
MpOTeKaHUEe JaHHOTO (PM3NYECKOTO SIBIICHUS/TpoLIiecca;

— IPOBEACHHE MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;



— HCCclieIOBaHNE 3aBUCUMOCTH OHON (PU3MUECKOM BEIMYUHBI OT IPYroi C MpPeACTaBICHUEM
pe3yNbTaToB B BUAE Ipaduka Uiy TaOIHUIIbL;

— MpOBEpKa 33JaHHBIX MPEIOJIOKEHUN (IpAMbIE U3MEPEHUs (PU3UUECKUX BEIIMYUH U
CpaBHEHHUE 33JJaHHBIX COOTHOIICHUI MEX1y HUMH).

Bo TJ1aBy yrijia CTaBUTCS OCBOCHHUEC O6y‘IaIOH_II/IMI/IC${ O606I_HCHHBIX IIJIAaHOB ITPOBCACHUSA
HCCICA0BAaHMA: ITOCTAHOBKA LEJIN OKCIIEPUMEHTAJIBHOI'O UCCIICAOBAHNA, BI)I60p crnocoba
HU3MEPCHH, aICKBATHOI'O ITOCTaBJICHHOU 3aaa4e; onpeaAcICHUC TOCTOBEPHOCTH ITOJIYYCHHOI'O
pE3yjibTaTa HAa OCHOBAHHUHU HpOCTGfIH.IHX METOJ0B OLICHKH HOFpCI.HHOCTCfI HBMCPCHHﬁ.

B y‘le6HOM Ipouecce OUCHUBAHUEC BBIITOJIHCHHA 06y‘laI-OH_II/IMI/IC$I na6opaT0prlx pa60T
CKJIQAbIBACTCS U3 ABYX COCTABJIAIOIIUX:

— COOCTBEHHBIX HAOIIOCHHUM YUUTENs 32 XO0M pabOThI; — IPOBEPKU 3aMOTHEHUS
MMCBMEHHOT0 0TYeTa 0 JabopaTopHOil paboTe.

B pamMkax HaOro1eHus 32 X0JJ0M paOOThI OLICHUBAKOTCS MIPOIEAYPHBIC YMEHUS: cOOpKa
IKCIEPUMEHTAIBHON YCTaHOBKH, COOJFO/ICHHUE TIJIaHA TIPOBEICHHSI U3MEPCHUS OIIbITA,
MPAaBUIBLHOCTh CHATHS MMOKa3aHU U3MEPUTEIIbHBIX MPUOOPOB, COOITFOICHHUE MTPABHIT
6e30MmacHOro Tpyaa npu padboTe ¢ 1ad0paTOPHBIM 000PYIOBAHHUEM.

[Tpu hpoHTATEHOM BBIOIHEHUH JIAOOPATOPHON pabOThI yUUTETh MOKET PUKCHPOBATH
HE/I0YETHI B IEATEIIbHOCTH 00YJaIOIUXCsl, KOTOPBIE 3aTeM BIHSIOT Ha OLEHKY PaOOTHI.
Kpome 3Tux nmpeaMeTHbIX YMEHHH 11e51eco00pa3HO MPOBOJUTh OLIEHKY PEryIsTHBHBIX
YHUBEPCAIBHBIX YU€OHBIX JIEUCTBUM (IJTaHUPOBaHUE PaOOTHI, CIIEAOBAHHUE TUTAHY U
KOppEeKLHMsl JeHCTBUH U T. I1.), @ TAK’K€ KOMMYHUKATUBHBIX YMEHHUH B 4aCTH
MEXJINYHOCTHOTO OOIIIEHNUS, TOCKOJIBKY JJabopaTopHble padOoThl, KaK MPaBUIIO, BHIIOIHSIIOTCS
B I1apax.

31ecr MOXKHO 0OpaiaTh BHUMaHHE Ha OCOOCHHOCTH BO3HUKHOBEHUS KOH(MIMKTOB M UX
paszpelleHne, KOppeKTHOCTh OOIIEHHS 00YJaroIIUXCs APYT C IPYTOM.

B nmucsmMeHHOM O0TYeTE OCHOBHBIC AJIEMEHTHI OIIEHUBAHMS — 9TO PUCYHOK WJIM OTMCAaHUE
AKCTIEPUMEHTAILHON YCTAHOBKH, 3aIMUCh MPSIMBIX H3MEPEHUH C y4eTOM abCOTIOTHON
MIOTPEITHOCTH, TpaduK, €CIIU OH MPETyCMOTPEH XapaKTepoM paboThl, 1 GopMyIHpOBKA
BBIBOJIA TIO PE3YJIbTaTaM OMBITOB. TakuM 00pa3oM, UTOrOBasi OTMETKA 32 BBHITTOJTHCHUE
nabopaTopHOi pabOTHI CKIIAIBIBACTCS U3 PE3YNIHTATOB HAOIIOACHHIA 3a MPOILIECCOM €€
BBITIOJTHEHUS, a TAK)KE OLIEHKH MMCbMEHHOTO OTYeTa, B KOTOPOM JIOJKHEI OBITH
MPEACTABJICHBI JaHHbIE U3MEPEHUN U CEJIaHbl BHIBOJIBI.

Kpurepuu onieHuBaHMs MMCBMEHHOTO 0TYETa (POPMYIHPYIOTCS YUUTEIEM CTPOTO B
COOTBETCTBUHU C MpeyIaraéMOi HHCTPYKIUEH 110 BBIIIOJIHEHUIO dKCIIEPUMEHTAIIBHOTO
3aganud. [lpu 3ToM «OanabHBIN Bec» KpUTEPUAIBHOM MO3UIINH, CBSI3aHHOM C
MPABUIILHOCTHIO MPSIMBIX U3MEPEHUH, TOKEH OBITh CYIIIECTBEHHO BhIIIe. Takum oOpa3oM,
IIPY OLICHUBAHUM DKCIIEPUMEHTAIIBHBIX 33JaHUH, BBIIIOJIHAEMBIX Ha PEAJIbBHOM



000py1I0BaHUM, OCHOBHOM aKIIEHT AefiaeTcs Ha (GOpMHUpPOBaHHE YMEHUSI IPOBOUTH MPSIMbIE
U3MEepeHusl.

[Tpu olleHUBaHHUM BBIMTOJIHEHHSI SKCIIEPUMEHTAIBHBIX 3aJJaHUH Ha MTPOBEJICHUE KOCBEHHBIX
W3MEPEHUH U UCCIICIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKHUX BEIIMYHH 11eJIeCO00pa3HO
HCII0NB30BaTh 00001eHHbIe kpuTepun KM OI'D no ¢usuke.

Kputepuu onieHnBaHus MPOEKTHOM U HCCieI0BaTENbCKON AesitenbHocTu [IporpamMma
Pa3BUTHS YHUBEPCAIbHBIX YUEOHBIX JEHCTBHI JOKHA OBITh HAIIpPaBJIeHA B TOM YHCIIE Ha
(dhopMupoBaHHe y 00YJarOIIMXCSl CUCTEMHBIX MPEICTABICHUM U ONbITa IPUMEHEHUS
METOOB, TEXHOJIOTHN U (POPM OpraHU3aINH TPOSKTHON M y4eOHO-HCCIEeI0BATEIbCKON
TESITeBbHOCTH ISl IOCTHKECHUS IPAaKTUKOOPHEHTUPOBAHHBIX PE3YJIbTaTOB 00pa30BaHUsl.

Bo3moxkHas cuctemMa olieHUBaHUS (y‘II/ITCHeM WK 4JICHaAMU )KIOpI/I) WHAUBUAYAJIIBHOT'O
IMPOCKTAa WM UCCIICAOBAHUA MTPCACTABJICHA B Ta6JII/III€ (O — ACATCIBHOCTD OLICHCHA
HCYOOBJICTBOPHUTCIIBHO, 1- JACATCIIBHOCTh OLICHUBACTCA KaK YaCTUYHO BBIIIOJIHCHHAS, 2 -
JACATCIIBHOCTDh OLICHUBACTCA KaK BI)IHOJIHCHHaSI).

Otmerka «2» «3» «4» «5» bamiel meree 6 0auioB 6—11 12-17 18-24 HabGnronenue 3a Xo010M
BBITIOJTHEHUS TPYIITIOBOTO MPOEKTA MO3BOJISIET JOTIOJHUTEIBHO BBIICTUTh JIsI OLICHUBAHUS
aAKTUBHOCTH/MHHUIIMATUBHOCTh YUCHHKA IPU padOTe B TPYIINE HA BCEX TANax MPOBEICHUS
MPOEKTa, yMEHUE pa3peniaTh KOH(PIMKTHBIE CUTYallHH, a TAK)KE CAMOOIIEHKY CBOETO BKJIaa
B pa0oTy rpynmnsl. OOpa3oBaTenbHas OpraHu3alis MOXKET KOHKPETU3UPOBATh KPUTEPUU
OIICHUBAHUS YUCOHBIX MCCIICTOBAHUHN U IIPOCKTOB.

MOFYT OBITH HCIIOJIH30BAHEI AOMOJHHUTECIBHBIC KPUTCPUHN, KaCAIOIUECCA JOCTUKCHUA
MPEAMETHBIX MJIM METANPEIMETHBIX Pe3yIbTaTOB OOYUYEHHS B MIPOIIECCE PeaTH3allun
WCCIJICTIOBAHUS HITH TIPOEKTA: KPEATHBHOCTD, IETATBHOCTh M PEATUCTUIHOCTD
pa3paboTaHHOTO crocoba pemieHus MPooIeMbl U T. TI. DTH JOMOJTHUTEIbHbIE KPUTEPUU
JIOJKHBI OBITh 3apaHee U3BECTHBI 00YYAIOIIUMCS, UMETh BBIPAKEHHE B JOTIOJIHUTEIHHBIX
Oartax, TakKe JOJKHO OBITh CKOPPEKTUPOBAHO COOTBETCTBUE OTMETKe. Pedexcus,
camoorieHka OCHOBHas 3a/1a4a (OPMHUPYIOIIETO OIEHUBAHUS — pa3BUTHE pediekcuu u
CaMOOIICHKH 00yJaronuxcsl.

VYuurens, obecrieunBas Ha ypoKax perysipHYIO U IOCTOSHHYIO 00paTHYIO CBA3b,
MOTHBHPYET 00YUaIOIIMXCs COBEPIICHCTBOBATH CBOE 00yUYeHHE, OCO3HABATh KPUTEPUU
OLICHUBAHMUsI, BOBJIEKAThCSI B CAMOOLIEHKY U pediekcrio. DPPeKTUBHBIMU TPHEMaMU
Pa3BUTHS CAMOOLIEHKH SIBJISIOTCS UCIOJIB30BaHUE YEK-TTUCTOB (WM JTUCTOB CAMOOIICHKH )
MPAKTUYECKH Ha KaXKJ0OM YPOKE M OTUETOB 110 CAMOOIEHKE [0 UTOTaM HECKOJIBKHX YPOKOB
WJIA UTOr'aM U3ydeHHsl TeMbl. YeK-JTUCThI MOTYT IIpeuIaraTthCsl B pa3auuHon popMme B
3aBHCUMOCTH OT (POPMBI ypOKa U XapakTepa U3y4aeMoro MaTepuania.

Cawmas nipocras popma — 3710 TabnuIa, B KOTOPOH 1Mo 00IMM HazBaHueM «UTo y3HAIU U
yeMy HaydmInuch» 31 mepednciiensl 3aauu ypoka, KOTopble (POpMYIHPYIOTCS B
NesITeIbHOCTHOH (popme: 3HaI0 GOPMYITY MITH 3aKOH, TOHUMAIO (PU3MUYECKHUI CMBICI BETHYHH,



MOTY pa3iin4yarh, MOTY paclo3HaTh, MOTY MPUBECTH MPUMEPHI, MOTY O0BICHUTH, MOTY
peumTh 3a1a4y, MOTY COCTaBUTh IUJIaH OMbITAa U T. I1. [Ipy 3TOM B KaXX10M ciiyyae yMEHHUE
«TIPUBSI3bIBACTCSA» K KOHKPETHBIM 3JIEMEHTaM COJIepKaHus ypoka. Pe3ynbrarsl aHanu3a 4ek-
JIMCTOB TO3BOJISAIOT BBIABUTH 3aTPYIHEHHUS 00YUAIOUINXCS U 3aIUTAHUPOBATh
VH/IMBUYAIbHYIO KOPPEKLMOHHYIO paboTy Ha MOCIEIYIOINX YPOKAaX, a TAK)KE BBIJICIUTh
pe3yabTaThl (yMEHUs ), KOTOPhIE OCTAINCH HE OCBOGHHBIMH MHOTUMH 00Y4atOLTIMHCS
KJ1acca, M 3aIJIaHUPOBATh OTIOJHUTENBHBIC 33aHus A1 OPMUPOBAHUS STUX YMEHUH MpH
paboTe Ha CAeNYIONINX YPOKaX.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

®usuka (0a3oBblil 1 yrayoneHnHslii yposenb) KacesanoB B.A. «IIpocemnienue » 2025
METOJINYECKHUE MATEPHAJIBI JIJISI YUUTEJIA

®dusnka (6a30Bbli U yriayoseHHbIH ypoBeHb) KacksinoB B.A. «IIpocsemenne » 2025

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET https://m.edsoo.ru/7f41c97¢c
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