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NOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YPOBHE CpeHEro 001Iero oopa3zoBaHus pazpaboTaHa
Ha OCHOBE TOJIOKEHU 1 TpeOOBaHUI K pe3yIbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTebHOM IPOTpaMMEI,
npeacraBieHHBIX B @I'OC COO, a takke ¢ yu€ToMm (eaepaabHO paboueii mporpaMMbl BOCIIMTAHUS H
KOHIENIIINKA TpernoAaBanus ydeOHoro mpenvera «®Pusnka» B 00pa30BaTENbHBIX OpTaHHU3AIMIX
Poccuiickoii Deaepannu, peaqn3yomuXx OCHOBHBIE 00pa30BaTeIIbHBIE IIPOTPAMMEI.

Conepxanne TporpaMMbl TI0 (U3WKE HAIpPaBJICHO Ha (DOPMHUPOBAHHWE €CTECTBEHHO-HAYUHOM
KapTUHBI Mupa oOydatonmuxcs 10—11 xmaccoB mpu o0ydeHun nx (r3uke Ha 0A30BOM YPOBHE Ha OCHOBE
CHCTEMHO-JIEATENbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBarmsm OPI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METANpeAMETHBIM pe3ylbTaTaM OOy4YeHHs, a TakKe
YYHATHIBAET HEOOXOAMMOCTH DPEaTH3aI[il MEXIPEAMETHBIX CBs3el (PU3UKH C €CTECTBEHHO-HAYyYHBIMU
y4eOHBIMU TIpeMeTaMy. B Hell ompenensioTcss OCHOBHBIE IeNTi U3ydeHUs] (QU3UKH Ha YPOBHE CPEIHETO
olmero o0Opa3oBaHus, TIUIAHUPYEMBbIE pPe3yJbTaThl OCBOGHHS Kypca (HU3UKW: JHUYHOCTHBIE,
MeTanpeaMeTHbIE, TpeMeTHbIe (Ha 0a30BOM YPOBHE).

IIporpaMMariohu3uKEeBKIIIOYACT:

® IUIAaHUpYEMBIE pPE3yJbTaThl OCBOCHHA Kypca (m3mKu Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpEeIMETHBIE PE3YIIBTATHI M0 TOJaM O0YUICHHS;

e coaepxanue yaeOHoro npeamera «Dusnuka» 1o rogaM o0ydeHusl.

Ou3nka Kak Hayka O HamOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNas B KauecTBe Y4eOHOro
npeaMeTa B INKOJIE, BHOCHUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHHH 00 OKpYy>KalolleM MHpe.
[konpHBIH Kypc (DU3MKH — CHUCTEMOOOPA3YIOMIUI JJIsi €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEIMETOB,
MOCKOJIBKY (pU3HYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SABJICHUH, H3y4aeMbIX XUMHUEH, ONOIOTHEH,
¢uzndeckoii reorpadueit u actpoHomueii. Mcnons3oBanne u akTHBHOE MPUMEHEHNE (PU3MYECKUX 3HAHUN
OTIpeieNiieT XapakTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe IHEPreTHKH, TPAaHCIOPTa,
OCBOCHHSI KOCMOCa, TIOJNIyUYCHHS HOBBIX MaTE€pHANOB C 3aJaHHBIMU CBOMCTBAMH M JApYyrux. M3ydenue
(hM3UKM BHOCUT OCHOBHOH BKJIaJ B (JOPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUPa 00yJatOIIHuXCs,
B (QOpMHpOBaHHE YMEHUIH NPUMEHSTh HAYYHBIH METOJl IMO3HAHWS TPU BBIIONHEHUH WMH Y4eOHBIX
UCCJIEI0BaHUN.

B ocHOBY Kypca ¢pu3uKku At YPOBHS CpeIHETO 00IIero o0pa3oBaHus OJIOKEH P U, KOTOpBIS
MOJKHO pacCMaTpHBaTh KaK MPUHIIMITEI €TO MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEH Kypc SBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
CONICP)KUT MaTepuajl W3 BCEX pa3felioB (PHM3MKH, BKIFOYAET KaK BOMPOCHl KJIACCHYECKOW, TaK W
COBpEeMEHHO! (PU3HKH.

Hoesn cenepanuzayuu. B CcOOTBETCTBMM C HeW MaTepuan Kypca (U3HKH OOBEIMHEH BOKPYT
(msmuecknx Teopuil. Bemymum B Kypce sBIseTcss (OpMHpPOBAHHE NPEACTABICHHWA O CTPYKTYPHBIX
YPOBHSX MaTEPHH, BEIIECTBE H MOJIE.

Hoes eymanumapusayuu. BEE peanuzanmms TpEANONaraeT FWCIONb30BaHUE T'yMaHHUTAPHOTO
MOTeHITMaNa (U3NIECKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTHA (MU3UKH C Pa3BUTHEM OOIIECTBa, a TAKKE
C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U IKOJIOTHISCKIMH TTPOOIEMaMH.

Hoes npuxnaounoii nanpasiennocmu. Kype ¢Gm3nukn npenaronaraeT 3HaKOMCTBO € IMUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTUUECKHUX MPUIIOKCHNUH H3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peannzyeTcs TOCPEICTBOM BBEICHHS dJIEMEHTOB COICPIKaHMs, TTOCBIIIEHHBIX
HKOJIOTHYECKUM TPOOIIEMaM COBPEMEHHOCTH, KOTOPEIE CBS3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a
Takke 00CYXIeHHUS IPOoOIeM PaIlOHAIBHOTO MPUPOIOTIONH30BAHHS U IKOJIOTHIECKON 0€30ITacCHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpelHETo OOIIero 00pa3oBaHUs SIBISIOTCS
¢usnueckue Teopun (GopmMupoBaHUE TPEACTABICHUHA O CTPYKType MOCTPOCHUSI (PU3MUECKOW TEOPHH,
poin q)YHILaMCHTEUIBHLIX 3aKOHOB Y IMPUHOMUIIOB B COBPEMCHHBIX MPEACTABJICHUAX O MPUPOAC, 'PpaHHUIaX
IMPUMCHUMOCTHU TCOpHﬁ, AJId onnrMCaHusA €CTCCTBECHHO-HAYUYHBIX SIBJICHUM 1 HpO]_[CCCOB).



CHuCTeMHO-IeATENIFHOCTHBIM TIOAX0J B Kypce (HM3MKH pealn3yercss Mpexkae BCero 3a Ccyér
OpraHu3alMy SKCIEPUMEHTAIBHON AesTenbHOCTH oOyyaromuxcs. [t 6a30Boro ypoBHs Kypca QpU3NKH —
9TO WCHONb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTopHBIX padoT,
KOTOpbIe B MporpaMme no (gusuke oObeAMHEHBI B OOLIMI CIHMCOK YYEHHYECKUX MPAKTHYECKHX PadoT.
Brienenne B yka3aHHOM IiepedHe JaOOpaTOpHBIX PadOT, MPOBOJUMBIX I KOHTPOJIS W OLCHKH,
OCYILIECTBIISIETCSl YYaCTHHKaMHU 00pa30BaTeNIbHOTO MpoLecca UCXO0AS U3 OCOOCHHOCTEH INIaHUPOBAaHUS U
ocHamieHust kabOunera ¢(usuku. [Ipm sTOM oOecreumBaeTcss OBNajeHHE OOYYAIOIIMMHUCST YMEHHSIMHU
NPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEIIMYMH W MOCTAaHOBKY
OTIBITOB TI0 MTPOBEPKE MPEATI0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEHIeHUI0 pacyéTHBIX M KadecTBEHHBIX 3anad. [Ipu stom s
pacu€THBIX 3aJa4 NPUOPUTETOM SBISIOTCS 3aJayd C SIBHO 3aJaHHOW (U3UUECKOW MOAETbIO,
MO3BOJIAIONINE MPUMEHATh H3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak U
MHTETpUpYsI 3HAHUS U3 Pa3HBIX pas3faenoB. s KaUeCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIOTCS 3a1aHHS Ha
00BsICHEeHHE TPOTEKaHWS (QU3MUYECKUX SIBICHUHA M TMPOLECCOB B OKPYXKAIOWIEH >KHU3HHW, TpeOyromue
BbIOOpa (hU3NUECKON MOJETH I CUTYalHu MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmMu OI'OC COO k MarepHaabHO-TEXHUYECKOMY OOECIICUCHHIO
yuebHOoro nporecca 6a30BbIii YpOBEHb Kypca (PM3MKU Ha YPOBHE CPEJHEr0 00IIero o0pa3oBaHus JOJIKEH
U3y4yaThbCsl B YCIOBHUSX MPEIMETHOrO KaOMHeTa (U3MKU WM B YCIOBHSX WHTETPUPOBAHHOTO KaOWMHETa
NpeMETOB eCTECTBCHHO-HAYYHOTO M[HMKIa. B kaOuHeTe QU3MKH JODKHO OBITH HE00XOIUMOE
nabopatopHoe 00OpYIOBaHHME IJisi BBHIMOJHEHHS YKa3aHHBIX B TpOrpaMMe MO (PHU3HMKE YYECHHUUECKUX
MMPaKTHIECKUX paboT M JEMOHCTPAITMOHHOE 000pYIOBaHHE.

JemoncTpanmonHoe 00opyaoBaHue (POpPMUPYETCS B COOTBETCTBUM C INPUHIMIIOM MUHHMAaTIbHOM
JOCTaTOYHOCTH M O0ECHEeYMBAaeT IIOCTAHOBKY IIEPEUMCICHHBIX B IIporpaMMme HO (hHU3MKe KIIFOYEBBIX
JEMOHCTpAaUUi Ui WCCIEHNOBAaHMS M3y4aeMbIX SBICHUH M IPOLECCOB, OMIMPHYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe 0oOOpyIOBaHWE ISl YYEHHYECKHX IPAKTHYECKUX padoT ¢dopMHUpyeTcs B BHIE
TEMAaTU4YEeCKUX KOMIUIEKTOB U OOeclieurBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JIBYX OOy4YaroIIMXcs.
TemaTnueckue KOMIUIEKTHI JIAOOPaTOPHOTO 000pyIOBaHUS TOJKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
HCIOJIb30BAaHUH aHAJIOTOBBIX U U(POBHIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BUjIe (POBBIX JabOpaTOPHii.

OCHOBHBIMH LIEISIMH H3y4YeHUs (PU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

e (QopMupoBaHue HMHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K HAayYHOMY H3YUYEHHIO NPHPOIH,

PasBUTHE X UHTEIUIEKTYaJIbHbBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTaBJICHMA O  HAydYHOM  METOAE IMO3HaHUsI U (OpMHpPOBaHUE
MCCIIEIOBATENBCKOTO OTHOLICHHUS K OKPY KAIOLINM SIBICHUSIM;

e (QopMupoBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3ysIbTaTa U3yu4eHHs OCHOB CTPOCHUS MaTepUH
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKHU;

e (opMUpOBaHUE YMEHUH OOBACHATH SBJICHHUS C KCIIOJIb30BaHUEM (U3MYCCKUX 3HAHUU W
HaYYHBIX J10Ka3aTelbCTB;

e (QopMupoBaHHE NPEICTABICHUN O POJM (HUMKU [UIA Pa3BUTHS APYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JocTwkeHne 3TUX 1eiel obecreunBaeTcsl pelleHHeM CIeIyIOLUNX 3a1ad B MPoLecce M3Y4YEHUs!

Kypca ()M3UKH Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHus:

e TproOpeTeHNne CUCTEMBI 3HAHUH 00 00IMKX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOYAss MEXaHWKY, MOJICKYJSIPHYIO (HU3UKY, SJIEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKY H
3JIEMEHTHI acTPO(PHU3HUKH;

e (opMUPOBaHUE YMCHUH NPUMEHATh TCOPETUYCCKHE 3HAHMS ISl OOBSICHEHUS (DU3MYCCKUX
SIBJICHUM B IMpUpOAC U JJId NPUHATHA IPAKTUICCKUX pCHICHI/Iﬁ B HOBCCI[HCBHOI\/'I KU3HU,



® OCBOGHHME CIIOCOOOB pEIICHMS Pa3IMYHBIX 3aJad C SBHO 33JaHHON (PH3MYECKON MOJIENbIo,
3aja4, IMOJIPa3yMEBAIONINX CaMOCTOSATENIFHOE CO3laHue (U3UYECKOW MOJENH, aJleKBaTHOM
YCIIOBHSIM 3a/1a4H;
e [OHMMaHWe (HU3MYECKHX OCHOB W TIPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHUYECKHX MPOIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEY;
® OBJIAJICHHE METOJaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W TpPOBeleHHS (PH3HMISCKHX
9KCIIEPUMEHTOB, aHAJIN3a W MHTEpHpeTalud WHQOPMAIMM, ONpENENeHHUs] JOCTOBEPHOCTH
MOJYYEHHOTO pe3yJbTaTa;
® CO3J4aHME YCJIOBUHM JJsl DPa3BUTHS YMEHHH MNPOEKTHO-HCCIEAO0BATENbCKON, TBOPYECKON
JeSITeTbHOCTH.
Ha u3yuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpeAHEro oomiero o0pa3oBaHHsl OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 uaca B Henenro), B 11 kiacce — 68 yacoB (2 yaca B HEJICIIO).
[Mpeanaraemelii B mporpamMMe 1o (HU3UKE MEpPEeYeHb JIa0OPAaTOPHBIX M MPAKTUYECKUX padoT
ABTISIETCS. PEKOMEHIOBAHHBIM, YUYHUTENb JeflaeT BHIOOP MpOBeAeHUs 1ab0opaTOpHBIX paboT W OMBITOB C
y4ETOM HHIMBHIYaIbHBIX OCOOCHHOCTEH 00yYaromuxcsl.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOT0 MO3HAHUA
®uzuka — Hayka o mnpupojsie. HayuHble MeTojAbl TMO3HAHUS OKpy»Karoiero mupa. Poib
JKCIICPUMEHTA ¥ TEOPUU B MPOIIECCE MMO3HAHUS MPUPOIBI. DKCIEPUMEHT B (PHU3UKeE.
MopnenvpoBanue GpU3NIECKUX SABJICHUN U mpoieccoB. Haydnbie rumoTe3sl. Guznyeckue 3aK0HbI U
Teopuu. ['paHUIBI IPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [[pUHIIUI COOTBETCTBUS.

Pone 1 MecTo Pusuku B HOpMUPOBaHUHM COBPEMEHHOM HAy4YHOW KapTHHBI MHUpa, B MIPAKTUYECKOM
JIeSITENIBHOCTH JIIOJIEH.

Jemoncmpayuu

AHajoroBrle U I_II/I(i)pOBI)IC HU3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIbIOTCPHBIC JATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmwkeHHE. OTHOCHTENBPHOCTh MEXAaHHMYECKOro IBmkKeHHs. Cucrema oOTcyéra.
TpaekTopus.

[lepemerienue, CKOPOCTh (CpeaHsAs CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM
TOYKH, UX MIPOEKIMU Ha OCU CUCTeMbI KoopanHaT. ClojkeHne NepeMeLIeHNH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMPSMOJMHEWHOE JABIKeHWe. ['padukm 3aBucuMocTh
KOOPIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMELICHUS MATEPUAIbHOW TOUYKH OT BPEMEHH.

CBobOogHOE TTaieHne. Y CKOpeHrne CBOOOTHOTO MaACHHUS.

KpuBonuneliHoe aBmwxeHMe. [[BHykeHHE MaTepUaIbHOM TOYKH MO OKPY>KHOCTU € IOCTOSIHHOW I10
MOJIYJII0 CKOPOCTBIO. YTJOBasg CKOpPOCTb, IWHEHHas cKopocTb. llepmony m dactora oOparieHus.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.

TexHUueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP, IBUKEHHE CHApsIOB,
LIETIHbIE U pEMEHHBIE NepeJayu.

Jlemoncmpayuu

Mojienb cucTeMbl OTCUETa, MILUTIOCTPAIHS KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHMS.

[MpeoOpa3oBanue ABUKEHHUH C UCTIONB30BAHUEM MIPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

Habnronenue apmxeHus Tea, OpOIIEHHOTO O/ YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepeHne yckopeHusi CBOOOTHOTO MaeHUsI.

Hanpasnenue ckopocTH MpH JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomal

N3yueHne HepaBHOMEPHOIO ABMKEHUS C LIEJIBIO OMPEAEIeHNs MTHOBEHHON CKOPOCTH.

HCCJ’ICI{OB&HI/IC COOTHOIICHUA MCKIAY IIYTAMU, HpOI\/'II[eHHBIMI/I TCJIOM 3a II0CJICAO0BATCIIbHBIC
paBHBIE TPOMEXYTKH BPEMEHH IPU PaBHOYCKOPEHHOM JBHKEHHHM C HayalbHOM CKOPOCTBIO, paBHOU
HYIJIIO.

N3yuenue NBM>KEHUS IIAPUKA B BA3KOM XKUIKOCTH.
W3yuenne aBrxkeHus Teia, OpOIIEHHOTO TOPU30OHTAIBHO.
Tema 2. /lunamuxa

IIpuniun ortHocurensHOCTH ['anmunest. llepBelid 3akoH HbroToHa. MHepHUalbHBIE CHCTEMBL
oTcuéTa.

Macca Ttena. Cuna. [lpunnun cynepmosuniuu cui. Bropoit 3akoH HeloToHa misi mMaTepuanibHOM
Touku. Tperuii 3akoH Hpr0TOHA U1l MaTepuanbHBIX TOYEK.

3akoH BceMupHoro TsroreHus. Cuna tsoxectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec tena.



Tpenue. Buapl TpeHus (mokos, cKojibxkeHusi, kadeHus). Cuma tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJIKKEHUS U cHiia TpeHus mokos. Koaddurment tpenns. Cria COMpOTUBIICHUS TIPU JBUKCHUN
TeJa B )KUIKOCTU WJIH rase.

[MoctynaTensHoe U BpamareabHOE ABIKEHUE a0COTIOTHO TBEPOTO TEa.

MOMEHT CUJIBI OTHOCUTENBHO OCH BpaleHus. [lneuo cunel. YcnoBus paBHOBeCHs TBEPOTO Tea.

TexHuyeckue ycTpoilcTBa M IpPAKTHUUECKOE MPUMEHEHHWE: IOAIIMIHHUKH, JBH)KEHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenve nHepum.

CpaBHEHHME Macc B3aUMOJICHCTBYIONIUX TeEJI.

Bropoii 3akon HetoToHa.

Nsmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT JeOpMaLny.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

CpaBHeHME CUJI TPEHUS MTOKOS, KaUeHNS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Bunel paBHOBeCHs.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3zyuenne aBmxeHus: Opycka 1o HaKJIOHHOH IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YTIPYTOCTH, BOSHUKAIOIIMX B MPY)KHHE M PE3MHOBOM 00pasie, OT
ux nedopMarim.

HccnenoBanue yciaoBHil paBHOBeCHS TBEPAOTO TeJa, UMEIOIIET0 OCh BpalllCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

WNMmynbe MaTepwanbHONW TOUYKH (Tela), CHCTEMBl MaTepHalbHBIX TO4YeK. VIMIymsC CHIIBI U
M3MEHEHHNe NMITyJIbCa Tella. 3aKOH COXPAaHEHHUs UMITyJbca. PeakTHBHOE IBIKEHUE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunerndeckas sHeprusi MarepuanbHONU TOUKH. Teopema 00 N3MEHEHUH KHHETHYECKOW YHEPTHH.

Ilotennmanpaas sHeprus. lloTeHnmanpHast SHeprus ymnpyro naedOPMHUPOBAHHON TPy KHHBL.
[loTennmanpHast SHEPTHS TeIa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTennmanpHBIE ¥ HETTOTEHITHABHBIE CHTBI. CBS3b paOOTHI HEMOTEHITMAIFHBIX CHJI C H3MEHEHUEM
MEXaHWYEeCKOW YHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHIMUECKOH SHEPTHHL.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUUeCcKUe yCTPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, MPY>KUHHBIN MUCTOJIET,
JBUKECHUE PaKeT.

Lemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOE BUXKEHUE.

[lepexom MOTEHIIMATFHON YHEPTUN B KHHETHYECKYIO ¥ OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yueHune abCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX HUTSHBIX MasTHUKOR.

HccnenoBanne cBs3W pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHMYECKON DHEpPruM Tela Ha MpUMepe
pacTsHKEHUS] pe3MHOBOIO XKIyTa.

Pazpnen 3. MouiekynsipHasi pu3uKa M TEPMOIMHAMMKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHHS MOJCKYISIPHO-KHHETHYECKOW TEOPUH W WX OIBITHOE OOOCHOBAaHHE.
bpoynosckoe nmemxenue. Juddysusa. Xapaktep NBMXKEHHS W B3aWMOACWCTBHS YACTHI[ BEIIECTBA.
Mogenu CTpoeHHS T'a30B, )KHIKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOICTB BEUIECTBA HA OCHOBE DTHX
Mozeneld. Macca u pa3mepsl Mojeky. Koiandectso BemectBa. [loctosinnas ABoraapo.
TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. Lllkana remmeparyp Llenbcust.



Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOH TEOpHUHU
UeaNbHOrO Ta3a. AOCOMIOTHAas TeMIeparypa Kak Mepa CpelHedl KMHETHYECKOH SHEepruu TEIUIOBOTO
nBrkeHus dactul rasa. llkama temnepatyp KenbsBuna. I'a3oBble 3akoHbl. YpaBHeHHe MeHnpaeneeBa—
Knaneiipona. 3akon /lansrona. M3onporecchl B uaeaabHOM Ira3e ¢ MOCTOSHHBIM KOJIMUYECTBOM BEILECTBA.
I'paduueckoe npencTaBaeHrne H30MPOLECCOB: U30TEPMA, U30X0pa, n300apa.

TexHHUYecKHe yCTpOCTBa U IPaKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYJl OpraHu4ecKuX
COECIIHEHU.

OnbITe! 10 TUQPY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHXKEHUSL.

Mogens onsita LTepHa.

OnbIThI, JOKA3BIBAIOLIUE CYIIECTBOBAHUE MEKMOIEKYISIPHOTO B3aUMOJIEHCTBHUS.

Monens, WITIOCTpUPYIONIAs MPUPOAY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnBITHL, WILTIOCTPUPYIOLIUE YPABHEHNE COCTOSIHUS UAEATIBHOIO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

OmnpeneneHne Macchl BO3IyXa B KIACCHOM KOMHATE€ Ha OCHOBE M3MepeHHH 0ObEMa KOMHATEHI,
JIABJICHUS U TEMIIEpaTypbl BO3IyXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEX]y TTapaMeTpaMH COCTOSIHUSI pa3pesKeHHOI o rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmoauHamuueckasi cucteMa. BHyTpeHHS SHEPrusl TEpMOJUMHAMUYECKOW CUCTEMBI M CIIOCOOBI
e¢ m3MmeHeHus. KommuecTBo TeioTsl U padota. BHyTpeHHSS 3HEPrusi OAHOATOMHOI'O MAEAIBHOIO Tas3a.
Bunsl Tennonepenayun: TEIIONPOBOAHOCTh, KOHBEKLNUS, U3JIyUCHHE. Y IebHas TeJI0EMKOCTh BEILIECTBA.
KonngecTBo TennoTs! IpH TeIIonepeaaye.

[lonsatne o6 ammabatHOoM mpomecce. [lepBrili 3akoH TepMonuHamMuKu. [IprMeHeHWe mMepBOro
3aKOHa TEPMOJUHAMUKY K H30mpoueccaM. I'padudeckas nHTepuperanus padoThl rasa.

Bropoii 3akoH TepmoanHaMukn. HeoGpaTuMocTh poIieccoB B IPUPOJIE.

TernmoBele Mamuebl. [lpuHIMTIBL IEeHCTBUS TeIUIOBBIX MammH. [IpeoOpa3oBaHusi SHEpruMl B
TeIUIOBbIX MamnHax. KoaddumnueHt mome3Horo neictBus TerwioBoil mammebl. [luknm KapHo u ero
KOA(PGHUITUEHT TIONIE3HOTO EHCTBHS. DKOJIOTHUECKHE TIPOOIEMBI TETIIOIHEPTETHKH.

TexHuueckre YCTpOMCTBA M NPAKTHUYECKOE INPHMEHEHHE: [IBUTaTelb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJIONWIIBHUK, KOHAUIOHED.

Lemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEPIUu Tella IPU COBEPLICHUH paOOThI: BBIIET MPOOKH U3 OYTHIJIKU HOA
JeHCTBMEM  CXKAaTOro BO3AyXa, HarpeBaHue dSQupa B JaTyHHOH TpyOke myTéM  TpeHHSA
(BumEeogeMoHCTpAaIHs).

V3MeHeHne BHYTpEHHEH SHEPrUH (TeMIepaTypsl) Tela Ipyu TeIulonepeaaye.

OmnbIT 110 aAMabaTHOMY PACIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoii TypOHHBI, ABUraTeNsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOT'O JBUIaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aecpezamnvie cocmoanusn eeuwjecmea. Pazoevie nepexoovt

ITapooOpa3oBanue W KoHAcHcanus. McmapeHue u KumneHue. AOCOJIOTHAas M OTHOCHUTEIIbHAS
BIXXHOCTh BO3Myxa. HacellieHHBIH map. YjaenbHas TemioTa MNapooOpa3oBaHUs. 3aBHUCHMOCTH
TEMICPATYPhI KUIICHUA OT AaBJICHUA.

TeEpmoe teno. Kpucrammudeckue u amopdHbIe Tela. AHU30TPOIUS CBOUCTB KPpUCTALIOB. JKukue
kpuctayuibl. CoBpeMeHHble MaTepuaibl. [InaBnenne u kpucramiu3anus. Y IenbHas TEIUIoTa MJIaBICHHUS.
CyOnumariyst.

YpaBHeHHe TEIIOBOTO OanaHca.



TexHuueckue yCTpONUCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KATIOPUMETP,
TEXHOJIOTUH MOJYYCHHUS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Lemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TAPOB.

Kunenue npu noHMXEHHOM JaBICHUU.

Crioco0bl U3MEPEHUs BIKHOCTH.

HaGuroienue HarpeBaHus U IIABJICHUS KPUCTAJUIMYSCKOTO BEIIECTBA.

JeMoHCTpanus KpUcTaioB.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomol

M3mepenne OTHOCUTENHHOM BIaXKHOCTH BO3yXa.

Pa3znen 4. DnekTpoauHaMuKa

Tema 1. Fnexmpocmamuxa

OnexTpu3anusg Tel. DIeKTpudecKuil 3apsan. JBa Buma smexTpuyeckux 3apsaoB. lIpoBomxukw,
JTUDIIEKTPUKH U TTOMYTIPOBOAHHUKH. 3aKOH COXPAaHEHUS dJIEKTPUUIECKOTO 3apsiaa.

Bzaumogpeiicteue 3apsamos. 3akoH Kymona. TodedHBI 3JEKTpUYECKHH 3apsim. DIEKTpUUECKOe
nosie. Hanpsk€HHOCTH 3yieKTprdyecKoro mnois. IIpuHiun cyneprno3uuuu 3JeKTpUUecKuX nojiei. Jlnauu
HANPHKEHHOCTH JIEKTPUIECKOTO TOJIS.

Pabora cun snektpocrarndeckoro moisi. [lorennman. Pasnocts morenmumanoB. [IpoBogaukum n
JIUDIIEKTPUKH B DJICKTPOCTaTHIECKOM TioJie. JmanexTpudaeckas MpOHAIIAEMOCTb.

Onektpoémkocte. KoHmeHcartop. DNeKTpo€MKOCTh  INIOCKOTO  KOHAEHcaropa. DHeprus
3apsHKEHHOTO KOHIEHCATOPA.

TexHn4yeckne yCTpOWCTBA W TNPAKTUYECKOE TPUMEHEHHE: DIEKTPOCKOIN, JIEKTPOMETP,
9JIEKTPOCTATHUECKAs 3allUTa, 3a3eMIICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYHHBII IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI IEHCTBHS DIEKTPOMETPA.

B3aumoneiicTBrE Ha3JIEKTPU30BaHHBIX TEJ.

ONEKTPUUYECKOE TTOJIE 3aPSKEHHBIX TEJ.

IIpoBOHMKHM B AJIEKTPOCTATHUECKOM TIOJIE.

OnekTpocTaTuyeckas 3amuTa.

JMdneKTpuKH B 3JIEKTPOCTATUYECKOM TIOJI€.

3aBUCUMOCTb JIEKTPOEMKOCTH IITIOCKOTO KOHAEHCATOpa OT MJIOLIAAN TUIACTHH, PACCTOSHUS MEXKIY
HUMH U JUBJEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOT0 KOHAGHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstit Inekmpuueckuii moxk. Toxku é paznuunwvix cpedax

DNEeKTPUYECKUNA TOK. YCIIOBUS CYIECTBOBAHHUS JJIEKTPUUIECKOTO TOoKa. Mctounmku toka. Cuna
TOoKa. [IoCTOsIHHBIN TOK.

Hampsixenue. 3akon OMa Aj1 ydacTKa IerH.

ONEeKTpUYECKOe CONPOTHUBIEHHE. YJENbHOE COMpOTHUBIEHHE BemlecTBa. IlociemoBaTenbHoe,
napanieabHOe, CMEIIaHHOE COSMHEHNE TPOBOAHHUKOB.

Pabora anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenma. MOITHOCTh SIEKTPUIECKOTO TOKA.

DNEeKTPOIBIKYIIAsl CHIa U BHYTPEHHEE CONMPOTHUBIIEHHE HCTOYHMKA TOKA. 3akoH OMa A5l OJTHOM
(3aMKHYTOH) 3neKTpu4eckoi renu. KopoTkoe 3aMbIKaHuE.

OJEeKTpOHHAasT MPOBOIUMOCTD TBEPIABIX METAJUIOB. 3aBUCHMOCTH COINPOTUBIICHUS METAIJIOB OT
Temrneparypsl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUYECKUH TOK B BakyyMe. CBOMCTBA AIIEKTPOHHBIX ITyYKOB.



[onynpoBoguuku. CoOCTBEHHAS! U IPUMECHAs MPOBOAMMOCTD MOJIYIPOBOAHUKOB. CBOWCTBA p—n-
nepexoza. [lonynpoBoJHUKOBEIE TPUOOPHI.

ONEeKTpUUYECKUI TOK B pacTBOpPax M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOMALINS.
ONeKTponu3.

OnekTpuueckuil TOK B raszax. CaMOCTOATENBbHBII M HECAMOCTOSATENBHBIN pa3psi. MonHus.
Ilnazma.

TexHudyeckue ycTpoiicTBa M MNPAKTUYECKOE IPHUMEHEHHE: aMIIepMeTp, BOJBTMETP, pPEocTar,
WCTOYHUKH TOKA, JIIEKTPOHArpeBaTelbHbIE NPUOOPHI, 3JEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBI{ JAHOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOIYNPOBOJAHUKOBBIN AMO,
rajbBaHHKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCUMOCTH CONPOTUBIIEHHS IMINHAPUIECKUX MPOBOJHUKOB OT JJIMHBI, IJIOLIAN ONEPEYHOTr0
CEYEHHUs U MaTepHana.

CMelaHHOe COeIMHEHUE POBOJHUKOB.

IIpsimoe u3MepeHue 3neKTpoABIKYIIEH cuibl. KopoTkoe 3aMblkaHME TajbBaHUUECKOTO 3JIEMEHTa
1 OLIEHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COIPOTHUBIIEHHS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3EKTPOSTUTOB.

HckpoBoii paspsi ¥ IPOBOAUMOCTD BO3yXa.

ORHOCTOPOHHSIS TPOBOIUMOCTD AMOJA.

Yuenuueckuii sxcnepumenm, nrabopamopivie pabomsi

N3ydyeHne cMEMaHHOTO COETUHEHNSI PE3UCTOPOB.

M3mepenne 3neKTpoABHKYINEHN CHIIBI HCTOYHHKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHHUS.

Habmronenue snextponmsa.

MexnpeaMeTHbIe CBA3M

Wzyuenne kypca ¢wmsuku 0azoBoro ypoBHa B 10 Kiacce OCYyIIECTBIAETCS C y4ETOM
COJEPKATEIIBHBIX MEXIPEIMETHBIX CBSI3€l C KypcamMH MaTreMaTuKd, OWOJIOrMH, XUMHH, reorpadguu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOrO IIO3HAHUS: SIBIICHHE,
Hay4yHbI (akT, rumoresa, (uU3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIICPUMEHT,
MOJIEINPOBAHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpPaBHEHMH, NHHeHHas (yHKuus, nmapabona, runepbona, ux
rpauKu U CBOMCTBA, TPUTOHOMETPHUYECKUE (DYHKIMU: CHHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOMKAECTBO, BEKTOPHI M X NMPOEKIIUN Ha OCH KOOPIWHAT, CII0KEHNUE BEKTOPOB.

buonoeus: Mexanudeckoe IBIKEHHE B KUBOH mpupone, nuddysus, ocMoc, TEII000MEH KHUBBIX
OpraHu3MoB (BHIIbI TEIJIONEPEIaUH, TEIUIOBOE PAaBHOBECHE), NEKTPUICCKUE SIBICHHUS B )KUBOW IPUPOJIE.

Xumusi: IHACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJd, MOJIb BEIIECTBA,
MOJISIpDHAsl Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TeJ, KUAKOCTEH W Ta3oB, DICKTPHUYECKHE CBOWCTBA
METAaJIJIOB, JIEKTPOJIUTUYECKAs TUCCOLIMAIINS, TaJIbBaHUKA.

Teoepaghus: BNaxXHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHUEe IBWKCHHUH C WCIONb30BAHUEM MEXaHM3MOB, YYET TpEHUS B
TCXHUKE, MOAIINITHUKH, UCIIOJIB30BAHUEC 3aKOHA COXpPaHCHUSA HMMITYJIbCa B TCXHHUKC (paKeTa, BO}IOMéT n
JIpyTHE), ABUTATEIb BHYTPEHHETO CrOpaHUs, MapoBasi TypOWHA, OBITOBON XOJOMWILHUK, KOHJUIIMOHED,
TCXHOJIOTUH TTOJTYYCHUA COBPECMCHHBIX MAaTCpUalioB, B TOM YUCJIIC HAHOMATCPpHUAJI0B, © HAHOTCXHOJIOTUH,
JJIEKTPOCTATHYUECKAs  3all[UTa, 3a3eMJICHHE OJEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH TpPUHTED,
3JICKTpOHArpeBaTeIbHbIC MPUOOPHI, 3JICKTPOOCBETUTEILHBIC IPUOOPHI, rajIbBAaHHUKA.

11 KJIACC



Pa3nen 4. DnekTpoaHAMHKA

Tema 3. Maznummnoe none. IneKmpomazHumnas UHOYKUus

[locrosiHHBIE MarHWTHL. B3auMoneicTBHE MOCTOSHHBIX MarHuToB. MarHuTHoe moje. Bekrop
MarHUTHOW WHAYKUMH. [IpUHOMI CynepHno3WiuM MAarHWTHBIX ToJed. JIMHMKM MarHUTHOW WHIYKLHH.
KapTtuna nuanii MarHUTHOM MHAYKLMH MOJISl TIOCTOSTHHBIX MAarHUTOB.

MarnuTHOe 1oJje MPOBOJHHUKA ¢ TOKOM. KapTHHa NHHWIA MHIYKIMA MarHUTHOTO TOJS JJIMHHOTO
OpsSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO IMPOBOJHMKA, KAaTyIIKH ¢ TokoM. OmbIT Dpcrena.
BsaunmoselicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, e€ MOyJb U HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHue. J[BIKEHHE 3apsDKEHHOM YacTHLBI B OJHOPOAHOM
MarHuTHOM noje. Pabota cuiel Jlopenua.

SIBneHWe  JJCKTPOMArHUTHOM  WHAYKUMH. [lOTOK  BeKTopa  MarHUTHOW  WHAYKIHH.
DNEeKTPOABIKYIIAs CHJIa MHAYKIUH. 3aKOH 3JIEKTPOMarHUTHON MHAYKUuK Dapanest.

Buxpesoe anextpuieckoe moje. DIeKTPOABIKYIIAs CHila MHIYKIMK B IPOBOAHUKE, IBIKYILIEMCS
MOCTYMaTeIbHO B OTHOPOAHOM MarHUTHOM MOJIE.

ITpaBuno Jlenna.

WHIyKTHBHOCTD. SIBIIeHHE CAMOMHIYKINHU. DICKTPOJABIKYIIAs CHUIIa CAMOUHAYKIIHH.

DHeprust MarHUTHOTO MOJISI KATYIIKH C TOKOM.

ONeKTpOMarHuTHOE MoJe.

TexHuueckne  yCTPOHMCTBA W TPAKTHUECKOE  NPUMEHEHHWE:  TOCTOSIHHbIE  MAarHUTEHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTaTENb, YCKOPUTEIH IEMEHTAPHBIX YaCTUL], UHAYKIMOHHAS TI€Yb.

Lemoncmpayuu

OmnsiT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIUY MarHUTHOTO TOJISL.

B3aumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cribl JlopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3IeKTPOMarHuTHON MHAYKIIMH.

[IpaBuio Jlenna.

3aBHCUMOCTb JIEKTPOABIDKYILEH CUIIbI HHAYKIMH OT CKOPOCTH U3MEHEHUS] MAarHUTHOT'O ITOTOKA.

SBneHue caMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi

N3yueHre MarHuTHOTO MOJS KaTYLIKH C TOKOM.

HccnenoBanne neicTBUS IOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS HJIEKTPOMAarHUTHON HHAYKIUH.

Pazpen 5. Kosne0anusi 1 BOJHBI

Tema 1. Mexanuueckue u 371eKmpoMazHUmMHbIE KOJ1€DAHUA

KonebarenpHast cucrema. CBoOOIHBIE MeXaHWYecKHe KojeOaHus. [apMoHWUYecKHe KoyeOaHus.
[lepuon, yacrora, amruutyna u (aza konebanuit. [IpykMHHBIA MasTHUK. MaTeMaTUYCCKUI MasTHUK.
YpaBHeHHe rapMOHHYEeCcKHX KoneObanui. [IpeBpalienre sHepruy Ipu rapMOHUIECKUX KOJECOaHMSIX.

Konebarenpublii  kOoHTYp. CBOOOAHBIE  BJIEKTPOMAarHUTHBIE  KoJeOaHHS B  HICAIBHOM
KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKHMH M 3JEKTPOMAarHUTHBIMU KOJICOAHUSIMH.
®opmyna Tomcona. 3akoH COXpaHEHUs SHEPTUH B UACATHHOM KOJIEOATEIIEHOM KOHTYPE.

IlpencraBienue o 3aTyxalMUX KoyeOaHUsX. BbIHYXAEHHBIE MeXaHMYECKHE KOJeOaHUs.
Pe3onanc. BeIHyXI€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUSL.

IlepemenHblii TOK. CHHyCOMZAIBHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEMCTBYIONIEE 3HAUCHNE CHIIBI TOKA U HAIIPSKEHUS.



Tpancdopmatop. IlpomsBoxncTBo, mepedaya ©  MOTPeOJCHUE  DIIEKTPUUECKOH  DHEPrum.
OKOJIOTUYECKHE PUCKH IPU MPOU3BOJCTBE IEKTPOIHEpIuH. KylbTypa HCIIONB30BaHUs JIEKTPOIHEPTUN
B IIOBCE/ITHEBHOM KHU3HU.

TexHn4yeckrue ycTpoWCTBa M IMPAKTHUECKOE INPUMEHEHHUE: 3JEKTPUUYECKUII 3BOHOK, TE€HEPaTop
MEPEMEHHOT0 TOKa, TMHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoseOaTeNbHOW CUCTEMBbl (NPYKUHHBIH WM MaTeMaTHYECKHUi
MasITHUK).

Habmionenue 3atyxarommx KojaeOaHui.

HccnenoBanne cBOMCTB BBIHYKACHHBIX KOJICOaHUIA.

Habmonenue pe3oHanca.

CBOOOTHBIC 3JICKTPOMArHUTHBIC KOJICOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHHUS OT BPEMEHM) JUISI DJIEKTPOMATrHUTHBIX
KoJIeOaHuil.

Pe3onanc mnpu mocnesoBaTENIbHOM COEAMHEHWH pPE3UCTOpa, KaTyIIKW WHAYKTUBHOCTH U
KOHJeHCaTopa.

Mogenb TuHUY 3JIEKTPONEpEIayn.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HccnenoBanne 3aBUCUMOCTH MEpUOa MaIbIX KoJieOaHUi Ipy3a Ha HUTH OT AJUHBI HUTH U MacChl
rpy3a.

HccnenoBanue MepeMEHHOr0 TOKa B LIENM W3 IOCIEIOBAaTEIbHO COCAMHEHHBIX KOHJIIEHCATOPA,
KaTYLIK{ U PE3UCTOpA.

Tema 2. MexanuuecKkue u 371eKMPOMACHUNIHBIE G0JIHbL

Mexaanueckue BOJHBI, ycloBwsi pacmpoctpaHeHus. [lepwmoa. CKopocTb pacmpocTpaHEHHS W
JutHA BONHEL [lomepedunsie 1 mpomonsHbie BOMHBL. VHTEphepeHnns u mudpakips MEXaHHIeCKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJHBI. YCJIOBHS M3IY4YeHHS OJIEKTPOMATHUTHBIX BOJH. B3anMHas
opueHTanua BekTopoB E, B, V B snextpomarauTHON BOdHE. CBOICTBAa AIEKTPOMArHUTHBIX BOIH:
OTpakeHHe, MPEIOMIICHHUE, TOJApU3aIus, Tudpaknus, uaTepdepeHius. CKOpocTh AIEKTPOMAarHUTHBIX
BOJIH.

[[Ikana 3meKTpOMarHuTHBIX BOJH. [I[prMeHeHe 2IeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI pagAUOCBsI3U U TeNEeBUICHNA. Paguonokanys.

DNEKTPOMarHUTHOE 3arPA3HEHNE OKPYKAIOIIEH CpelIbl.

TexHuueckue yCTpPOWCTBAa UM MOPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE M MEAMLMHE, pajap, paauONpUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO0pazoBaHue U pacIpoCTpaHEHUE MMONIEPEYHBIX U MPOIOIBHBIX BOJH.

KoneGmromeecs Teno kak HICTOYHUK 3BYKA.

Habnronenve oTpaxeHUs: ¥ IPETOMIICHHSI MEXaHHYECKHX BOJIH.

Hab6nronenue unrepdepeHnn u tuppakiini MEXaHUIECKUX BOJIH.

3BYKOBOH pe30oHaHC.

HaOimroieHue cBsi3u IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U 4acTOTOH KoJieOaHuH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaK€HHE, NpENOMIICHHE, MOJSpU3alus,
Iudpakiys, nHTepdepeHIns.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. IIpsmonnHeliHOE pacpoCTpaHEHUE CBETAa B OJHOPOAHOM cpene. Jlyu
cBeTa. ToueuHblil ICTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsI cBeTa. [locTpoeHre n300pakeHUH B IJIOCKOM 3epKaJie.



[Ipenomnenue cBera. 3aKOHBI TpeNOMIICHHS CBeTa. AOCONIOTHBIM MOKa3aTeslb MPEIOMIICHUSI.
[HonmHoe BHyTpeHHEE OTpaskeHHe. [IpenenbHbIN Yrol NOJTHOTO BHYTPEHHETO OTPayKEHHSI.

Hucniepcus cBera. CioxHbli cocTaB 6enoro csera. L{BeT.

CoOupatoniye U paccenBarolue JUH3bl. ToHKas nuH3a. POKyCHOE pacCTOSIHUE M ONITUYECKAs CHJla
TOHKOH nmH3bL. [locTpoeHne n300pakeHi B COOMPAIOIINX M PacCeMBaIOUINX JHH3aX. DopMysa TOHKON
JIUH3BL. Y BEJINYEHHE, 1aBaeMOE JTMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPHYECKON ONTHKH.

BonnoBas ontuka. MuTepdepeHuus cBera. KorepeHTHbIE HMCTOYHUKW. YCIOBUS HaOIIOAEHUS
MakCUMyMOB M MHHUMYMOB B HHTep(EpEeHIHOHHOH KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TNIABHBIX MAaKCUMYMOB TPH
najieHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckne ycTpoHcTBa M MpakTHYECKOe MNPUMEHEHHWEe: OYKH, Jymna, (oToamnmapar,
NPOCKIMOHHBIA amnmapar, MHKpPOCKOIN, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(pakIHOHHAs pEHIETKa,
MOJIAPOU.

Jlemoncmpayuu

[IpsMonuHeliHOE pacpocTpaHeHUE, OTPasKeHHE U MpejoMiieHre cBeTa. ONTHYECKUE MPUOOPHI.

ITonHoe BHyTpeHHEE OTpakeHHe. MoJesb CBETOBOA.

HccnenoBanue cBOMCTB M300paKEHUH B JINH3AX.

Mogenu MUKpOCKOIIa, TEIECKOIA.

HaGmronenue naTEepdepeHnny creta.

HabGmronenune mudpaxum cera.

HaGmronenue mucnepcuu cBera.

[TonmyuyeHue criekTpa ¢ MOMOILBIO IPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habmronenue momnsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomsi

M3mepeHne nokaszaresns NpesIoMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB NM300pakeHUH B TMH3AX.

HabGmronenue mucnepcuu ceera.

Pa3znen 6. OcHOBBI cCieNMAJIbHON TEOPUH OTHOCUTEIHLHOCTH
I'paHnIBI  PUMEHUMOCTH  KJIACCUYECKOW MexaHuku. llocTymarel crnenuanbHOW — TEOpUHU
OTHOCHUTENIbHOCTH: MHBAapHAaHTHOCTh MOJAYJSI CKOPOCTH CBETa B BaKyyMe, MPHUHIHUI OTHOCHUTEIBHOCTU
OMHIITeHHa.
OTHOCUTENIBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH 1 COKpAIeHUE ITHHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p Macchl C 3HEPrUel 1 UMITYJIbCOM PEISITUBUCTCKOMN YaCTHUIIBI. DHEPIHs MOKOA.

Pazpnen 7. KBanroBasi pusznka

Tema 1. Dnemenmot K6AHMOGOI ONMUKU

®oronsl. Dopmyna [lranka cBsa3u 3Heprun (HOTOHA C €ro YaCTOTON. DHEPTUs U UMITYIIbC (OTOHA.

OtkpeiTne u uccienoBanne (oroddpdexra. Ombitel A. I'. CronmeroBa. 3akoHBl (hoTOd(deKTa.
Ypasaenne DinmTeiHa st potordderra. «KpacHas rparumna» dhotodddexra.

Hasnenue ceeta. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHMUECKHE yCTPOHCTBA U MPaKTHYECKOe MPUMEHEHHe: (OTOIIeMEHT, (OTOATYUK, COTHEUHAs
GaTapesi, CBeTOUOI.

Jlemoncmpayuu



®DoT03PPeKT HAa yCTAaHOBKE C IMHKOBOM TIACTUHOM.

HUccnenoBanue 3akoHOB BHeIIHETO poToaddekra.

Cseroauon.

ConneuHas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesinuio o -yactuu. [lnanerapHas mopaenb
atoma. [loctynatel bopa. M3nyuenune u nornomeHne GpoTOHOB MpH MEpPexoJe aroMa ¢ OAHOTO YPOBHS
sHepruu Ha Apyroi. Bugpl criektpoB. CrieKTp ypoBHEH SHEpruu aTroMa BOJOPOAa.

BonnoBele cBoiicTBa yactuil. Bomusl e Bpoiins. KopnyckynsipHo-BoTHOBOM Ayan3m.

CIHOHTaHHOE W BBIHYXJIEHHOE U3Ty4YEHHE.

TexHUUYecKre YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHEKTpalbHBIN aHaau3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIH KOMIIBIOTED.

Jemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenesnenue JUIMHBI BOJHEI Ja3epa.

Habntonenue nuHEHYATHIX CIIEKTPOB U3ITYy4EHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HaGuroienue muHeHyaToro CexKTpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTHI, JOKAa3bIBAIOLINE CIOKHOCTh CTPOEHHs supa. OTKpeITHE PaAHOAKTHBHOCTH.
OmnswiTel Pezepdopaa mo ompeneneHnio coctaBa pagroakTUBHOTO minydeHus. CBoiictBa anbgda-, Geta-,
raMMa-u3iaydyeHus. BiusHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTkpriTHE TIPOTOHA W HeWTpoHa. HykmonHas moznens siapa [eiizenOepra—Banenko. 3apsya gapa.
MaccoBoe uuncio spa. M30Tonsl.

Annda-pacnian. DNEKTPOHHBIH W TO3UTPOHHBIM Oera-pacman. ['amma-m3mydenue. 3akoH
PaluoaKTUBHOIO pacnaja.

OHeprus CBA3M HyKJIOHOB B sizipe. Snepubie cuibl. JledexT maccsl sapa.

Snepuble peakuuu. JleneHue u cUHTE3 saEp.

Snepusiii peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl W TEPCHEKTHBHI SAEPHON SHEPTETHKH.
OKOJIOTHYECKUE aCHEKThI SEePHON SHEPIeTUKH.

OnemeHTapHbIe 9acTHIBI. OTKPBITHE TIO3UTPOHA.

MeToapl HabIIOAECHUS U PErUCTPALMK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHBIE B3auMOeicTBrsL. ENMHCTBO (hr3mueckoil KapTHHBI MUpA.

TexHUYeCcKUe YCTPOKWCTBA U MPAKTUYECKOE IMPUMEHEHUE: TO3UMETpP, Kamepa BunbcoHa, siaepHblil
peakTop, aToMHast boMOa.

Lemoncmpayuu

CYETYMK HOHM3UPYIOIIKX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanne TpeKOB YaCTHII (1I0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DneMeHTHI ACTPOHOMHUM M ACTPO(PU3NKHU

Oramnbl pa3BUTUSA acTpoHOMUH. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHHUE aCTPOHOMUMU.

Bun 3Bé3mHOTO Heba. Co3Be3nus, sipKue 3BE3MbI, INIAHETHI, UX BHIUMOE ABIKCHHUE.

ComHeuHas cucTeMa.

Connne. ConHeuHas akTUBHOCTb. McTouHuk 3Heprun CoiHua W 3BE3N. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTHKU. JluarpamMma  «CHEKTpaJbHBIA  KJacC —  CBETUMOCTBY». 3BE3ABl  TIJIABHOM
MTOCJIEIOBATEILHOCTH. 3aBHCHMOCTE «Macca — CBETHMOCTEY I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH.
Buytpennee ctpoenue 3BE31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botonu CojiHIA U
3BE3]1. DTanbl )KU3HHU 3BE3I.



Mneunsiii Ilyte — nHama [amakTtuka. [lomoxenue u newxkenue Conuua B [Manmaktuxe. Tumsl
rajlakTuk. PaguoranakTuku u kBazapsl. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66na. Pas6eranue ranaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUeHHe.

MacmrabHast crpykrypa Beenennoii. Meraranakruka.

Hepeménnsie npobiemMbl aCTpOHOMHHU.

Yuenuueckue nabmooenus

Habmionenust HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH JUIs
OTIpeJIeJICHHsI TIOJIOKEHHSI HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3auss CeBepHOro
MOJTyIIApHS U SIPKUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Oodo0maromee MOBTOpeHHe

Ponb ¢usukm u acTpoHOMHH B 3KOHOMHYECKOH, TEXHOJOTHMYECKOH, COLHUAIBHON M 3TUYECKOM
cdepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHUH B COBPEMEHHOW HAYYHOUH KapTHHE
MUpa, PoJib (HU3NIECKOH Teopur B (HOPMUPOBAHUH NPEACTABICHUN O (PU3NUECKONW KapTHHE MUPA, MECTO
(u3nveckoil KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX MPEICTABICHUH O
TIPUPO/IE.

Me:xnpeaMeTHbIe CBA3U

Uzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 11 Kkjacce ocymiecTBIseTCs € yYETOM
COJEepKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcamMH MaTeMaTWKd, OWOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBICHHE,
Hay4HbI (akT, rumoresa, (u3MYecKas BEIMYMHA, 3aKOH, Teopus, HaOJIOJCHHE, SKCICPUMEHT,
MOJEINPOBAHNE, MOJEIb, U3MEPEHHE.

Mamemamuxka: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKUE (QYHKLIUU: CHUHYC, KOCHHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl M HMX HPOEKIUH Ha OCH
KOOpJIMHAT, CIJIOXKEHWE BEKTOPOB, IPOW3BOJIHBIC JJIEMEHTapHBIX (DyHKIMHA, NPU3HAKK MON00US
TPEYroJbHUKOB, OIPEAEIEHUE IUIOIAAN INIOCKUX (GUryp u oobéma Ted.

buonozus: snekTpuuecKue SBICHUS B JKMBOM Npupole, KojeOaTelbHbIE ABWXECHUS B JKUBOU
MIPUPOJIE, ONITUIECKHE SIBJICHUA B )KMBOU IIPUPOJE, NEMCTBHE Paualliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIETKY, CIIEKTPaIbHbIA aHAJIH3.

l'eoepachua: marHuTHBIE TOMIOCa 3€MIIM, 3QJIEKH MAarHUTHBIX Py, (GOTOCHEMKA 3€MHON
MTOBEPXHOCTH, NTPEICKA3aHNE 3EMIIETPSICCHHN.

Texnonozus: JWHUM DIEKTpOIEpenad, TIEHEpaTOp IIEPEMEHHOr0 TOKa, JJIEKTPOJBUIATENb,
WHAYKLOUOHHAs Ieyb, pajgap, paadoNpUEMHHK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-neus,
MIPOCKIIMOHHBIH anmapar, BOJOKOHHAsS! OITHKA, COJIHEUHast Oarapes.



NNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30BAHUSA

OcBoenune yueOHOro mpenmera «Du3mka» Ha ypoBHE cpemHero olmero oopasoaHus (0a30BEIi
YPOBEHB) JOJDKHO 00ECIIEUHUTh JOCTIKEHHE CIEAYIONINX JIMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJILTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMyHOCTHBIE pe3yJbTaThl OCBOCHUSI ydyeOHOro mnpeaMera «®u3nKa» NOKHBI OTpakaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaromuxcs PyKOBOACTBOBATHCS cHOPMUPOBAHHON BHYTPEHHEH MO3UIMEN
JUYHOCTH, CHUCTEMOM  I[IEHHOCTHBIX  OpHCHTAlM{, TMO3UTHBHBIX  BHYTPEHHHUX  YOEXKICHHIA,
COOTBETCTBYIOIIMX TPAAULIHUOHHBIM LEHHOCTAM POCCHICKOro oOLIecTBa, paclIUpeHUe >KU3HEHHOTO
OMbITa M OMBITA JEATEIBLHOCTH B MpOLECcCe pealu3aldyd OCHOBHBIX HAampaBieHHH BOCHHTATEIHLHON
JIeATENIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:KIaHCKOr0 BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAXAAHCKOW MO3WIHMH OOYYaIOMIerocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00ILECTBa;

NPUHATHE TPAAUIHOHHBIX 00IEUETOBEUECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [JESTEIBbHOCTh B HWHTEpPecax TIpakIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHOMN OpraHu3alui;

YMEHHE B3aUMOJAEHCTBOBATh C COLMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUH C MX (YHKIUSAMHU H
Ha3HaYEeHHUEM;

TOTOBHOCTh K TYMaHUTApHOM M BOJIOHTEPCKOM €ATENbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHMS

c(hopMHUPOBAHHOCTH POCCHICKOHN TPAKIAHCKONW UACHTUIHOCTH, TATPHOTHU3MA;

LICHHOCTHOE OTHOULICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, NOCTIHKCHHAM POCCHUICKHX YYEHBIX B
obnactu (U3HUKH U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOr0 OBEICHNS;

CIOCOOHOCTh OLIEHUBATh CHUTYaLUI0 M TNPUHUMATh OCO3HAHHBIC PEIIEHHs, OPHEHTHPYACh Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B JESTEINBHOCTH YUEHOTO;

0CO3HaHHE JIMYHOIO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO Oy IyIIero;

4)3cTEeTHYECKOT0 BOCITUTAHMS:

JCTETUUYECKOE OTHOUIEHHWE K MHpY, BKJIIOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, IPHUCYLIETO
(hn3mueckoil HayKe;

5)TpynoBoro BocnuTaHMUs:

MHTEpEC K pas3inyHbIM cepaM HpodeccHOHATBHON AEATENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(hM3UKOW W TEXHWKOHW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymieil mpodeccnn u pearTn30BBIBATh
COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30OBaHMI0O W camMooOpa3oBaHHWi0O B oOnmacth (HM3WKH Ha
MPOTSKEHUU BCEH KU3HU;

6)3K0J1I0rMYeCKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh  HKOJOTMYECKOH  KYJbTYphl, OCO3HAaHHE  IJIOOAIBHOIO  Xapakrepa
HKOJIOTHIECKUX TIPoOIIEM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JEHUCTBUH B OKPYXaIOIIEH Cpele Ha OCHOBE 3HAHUS LieJIeH
YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA;

pacinpeHUC OIbITa ACATCIbHOCTU 9KOJIOTUUECKOMN HaIlpaBJICHHOCTH Ha OCHOBC HMCIOIIUXCHA
3HAHWI TI0 PU3HKE;

7)IIeHHOCTH HAYYHOT 0 TO3HAHMA:



Cc(pOPMHUPOBAHHOCTH MHPOBO33PECHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(uznveckoil HayKu;

OCO3HaHHME IICHHOCTH HAy4YHOW JEATECIbHOCTH, TOTOBHOCTh B MpOLECCEe H3YYCHHs (PH3HKU
OCYLIECTBIISTB MPOSKTHYIO M UCCIICI0BATEIBCKYIO ISSTEIbHOCTh HHANBUIYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeJbHbIe YHHBepcaJbHbIe Y4eOHbIe AeiicTBUS
ba3oBble JIorHyecKkue AeicTBUA:

CaMOCTOATEIBHO (POPMYIIHPOBATh U aKTYaJIH3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEAEIATH LENN NEeATeIbHOCTH, 3a/1aBaTh MMapaMeTPhl M KPUTEPUH UX TOCTHKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IPOTHBOPEYHS B PACCMAaTPUBAEMBbIX (PU3NUECKUX SBICHHAX;

pa3pabaTeIBaTh IIaH pEIICHHS HPOOJIEMBI C YYETOM aHalM3a HMMEIOLIMXCS MaTepUalbHBIX H
HEMaTepHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBHI B JEATEIILHOCTh, OIIEHUBATh COOTBETCTBHE PE3yJIHTATOB LIEINSM, OLICHUBAThH
PHCKH MIOCIIEICTBUI IEATEILHOCTH;

KOODIMHHPOBAaTH M  BBIIOJNHATH pPabOTy B  YCIOBUSIX pEaJbHOTO, BHUPTYyalbHOIO H
KOMOWHHPOBAaHHOTO B3aHMOJICHCTBUS;

pa3BUBaTh KPeaTUBHOE MBIIICHHE TPH PEILICHUHU KU3HEHHBIX POOIIEM.

Ba3oBble ncciienoBarte/bCKue 1eHCTBUS:

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATHAMHU M METOIaMH (PH3MYECKOM HAYKH;

BJIaJIeTh HABBIKAMU y4eOHO-HMCCIIEI0BATEILCKON U MPOEKTHON AEATENILHOCTH B 00JacTh (U3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOHMCKY METOJAOB pEICHHs 3aaad (H3HYECKOro
coJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMUS,;

BIaJeTh BHUAAMH JEATSIFHOCTH 1O TOJYYEeHHIO HOBOTO 3HAHMS, €r0 HHTEpPIpETaluH,
npeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CUTyalMsX, B TOM 4YHCIE NPH CO3AaHUHU
Y4E€OHBIX MPOCKTOB B 00JIACTU (PU3UKU;

BBISIBIISITh MIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYaIW3UPOBaTh 3a7ady, BBLABHTATh THUIOTE3y €&
peleHns, HaXOIUTh apryMEHTHl IJIsl JOKa3aTelbCTBa CBOMX YTBEP)KACHUH, 3aJaBaTh MapaMeTpsl H
KPUTEPHU PEIICHIS;

aHAM3UPOBATh TOJYYEHHBIE B XOJI€ PEIHICHUS 3alauyd Pe3yJbTaThl, KpUTHYECKH OLICHUBATH WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH NM3MEHEHHE B HOBBIX YCIIOBHUSIX;

CTaBHUTh U (POPMYyITHPOBATH COOCTBEHHBIE 3aJ]aUl B 00pa30BaTENILHON JESITENBHOCTH, B TOM YHCIIe
NpY U3y4YeHUH PU3UKH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OLIEHUBATh IPHOOPETEHHBI OIIBIT;

YMETb EPEHOCUTD 3HAHUS MO (PU3HKE B IPAKTHYECKYIO 00JIACTh KU3HEACATEITBHOCTH;

YMETh UHTETPUPOBATH 3HAHHS M3 PA3HBIX MPEJAMETHBIX 00JIacTe;

BBIZIBUTaTh HOBBIE HJIEH, NIPEJIaraTb OpUTHHAIBHBIE TTOXO/IbI M PEIICHNS;

CTaBUTbH POOJIEMBI U 331a4H, TOIYCKAIONIHE aJbTePHATUBHBIE PEIICHNSI.

Pabora ¢ unopmanueii:

BJIaJIeTh HAaBBIKAMH TOJTyYeHHs MH(OpMAIK (HU3MUECKOTO COJCPKaHUS M3 MCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITETIBHO OCYHIECTBISATH TIOMCK, aHAJIN3, CHUCTEMATH3AaLUI0O W HHTEPIPETAIHIO
MH(pOpMALUK Pa3INIHBIX BUIOB U (HOPM MPEICTABICHHS;

OLICHNBATh JIOCTOBEPHOCTH MH()OPMALIH;

UCIIONIb30BaTh CpPEACTBa MH(OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B pPELICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHM3AlMOHHBIX 33/7a4 C CcOOMIOZeHHEeM TpeOOBaHMI
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, TMTHEHBI, pecypcocOepeKeHHMs, TPABOBBIX M ITHYECKUX HOPM,
HOpPM MH(POPMAITHOHHON 0€30MTacHOCTH;

CO371aBaTh TEKCTHI (PM3MYECKOTO CONEpKaHHS B PA3IMUHBIX (opMaTax ¢ Y4E€TOM Ha3HAYCHHS
UH(pOpMALIUH U LIENIeBOI ayAUTOPHH, BEIOMPAst ONTUMAIBHYIO ()OPMY IPEJICTABICHHS M BU3YJIN3aIINH.



KoMMyHnKaTHBHBIE YHUBepcaJIbHbIe y4eOHbIe JeHCTBHSA:

OCYILIECTBIIATH OOIIEHNE HAa YpOKax (PM3UKH U BO BHE-YPOUHOU JESTENbHOCTH;

pacmo3HaBaTh NPEANOCHITKNA KOHQIUKTHBIX CUTYAIHid U CMTYaTh KOH(IUKTEHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCMOIB30BAaHNEM S3BIKOBBIX CPEZICTB;

MMOHUMATh M UCITOJIb30BaTh MPEUMYIIIECTBa KOMaHIHON W MHINBUAYaIbHON paOOTHI;

BBIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX NEHCTBHH € y4ETOM OONIMX WHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YeHa KOJJIEKTUBA;

MIPUHAMATH TeJTH COBMECTHOM JESATEIHHOCTH, OPTaHU30BEIBATh ¥ KOOPAMHUPOBATH AEHCTBUSA 1O €&
JMOCTHKEHHIO: COCTAaBISITh IUIAaH JEHCTBUH, paclpeiensiTs pPOIH C Y4ETOM MHEHHH YYaCTHHKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OIIEHWBATh Ka4eCTBO CBOETO BKJIaJa M KAXKIOTO YJYacTHWKAa KOMAaHIBI B OOIIMI pe3yabTaT 1O
pa3pabOTaHHBIM KPUTEPHSIM;

mpeyiaraTh HOBbIE TIPOEKTHI, OIEHUBATh HWJEH C T[O3WIUN HOBU3HBI, OPHUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISTh TMO3UTHBHOE CTPATETHUECKOE IMOBEICHHUE B PA3IWYHBIX CHUTYAIMSIX, MPOSBISATH
TBOPYECTBO ¥ BOOOpaKeHNE, OBITh HHUITMATHBHBIM.

PeryasiTuBHbIe yHUBepcAIbHbIE yUeOHbIE AeficTBUS
Camoopranu3auus:

CaMOCTOSITETIbHO ~ OCYLIECTBIATh TO3HABATEIbHYIO JEATSIBHOCTH B 00JMacTH (QU3UKH H
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBL, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH peIleHWS pacyéTHBIX M KAYeCTBEHHBIX 3a/1ad, IUIaH
BBITIOJTHEHUSI TIPAKTHYECKOH PalbOTHl ¢ YYETOM MMEIOLIMXCSI PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

pacLIMpsATh PaMKU y4eOHOI'0 IpeIMeTa Ha OCHOBE JINYHBIX MPENIOYTECHUIH;

JieNlaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYIUIMHA B 00JacTH (U3NKHA, MOCTOSHHO
TIOBBIIIIATE CBOM 00pa30BaTeNbHBIN M KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOLMOHAJILHBIN NHTE/JIEKT:

JaBaTb OLIEHKY HOBBIM CHTYyalHsM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTh, OLICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIaJCTh HaBBIKAMH I103HABATEJIBHOW pe(QIEKCHH KaK OCO3HAHHMS COBEPILAEMBbIX AEHCTBUH H
MBICIIUTENIEHBIX MIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUH;

UCIIOJIB30BaTh NPUEMBI peIICKCHH AJISl OLICHKU CUTyaluH, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEILICHUS [0 UX CHUKEHUIO;

NPUHUMAaTh MOTHUBBI U apI'yMEHTHI APYTHUX NIPH aHAJIM3€E PE3YIbTATOB AEATEIBHOCTH;

NPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMAaTh MOTHUBBI K apI'yMEHTBI APYTHX IIPH aHAJIM3€E PE3YIbTAaTOB ACATEIBHOCTH;

NpU3HAaBaTh CBOE MPaBO U MPABO IPYTrUX Ha OIIUOKH.

B mponecce oCTHREHUS IMYHOCTHBIX PE3YIbTATOB OCBOCHUS IPOTPaMMBbl IO (DU3HUKE ISl YPOBHS
cpeaHero ooOmero o0pa3oBaHHS Yy OOYYaIOIIMXCS COBEPLICHCTBYETCS 3MOLIMOHANBHBIA WHTEIUICKT,
npearnoaralomui copMUpOBaHHOCTE:

CaMOCO3HaHMUsI, BKIIFOYAIOMIEr0 CIIOCOOHOCTh TIOHMMATh CBOE SMOLIMOHAILHOE COCTOSTHHE, BHIIETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHAIILHOM C(ephl, OBITH YBEPEHHBIM B ceOe;

CaMOPEryJIMPOBaHMs, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE NPHUHUMATH OTBETCTBEHHOCTH 32
CBOE MOBEJICHHUE, CIIOCOOHOCTh aJAaNTHPOBATHCS K YMOIMOHAIBEHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTB,
OBITH OTKPBITBIM HOBOMY;;



BHyTpeHHeﬁ MOTHUBAaIuH, BKJ'IIO‘laIOH.IefI CTPECMJICHUEC K JOCTHIKCHUIO LICIIU U YCICXY, OITUMU3M,
WHUIHUATUBHOCTh, YMCHUC ﬂeﬁCTBOBaTB HCXOOA U3 CBOUX BOSMO)KHOCTeﬁ;

OMIIaTHuu, BKJ'IIO'laIOIJ.ICfI CIIOCOOHOCTh MOHHUMATh OMOIMOHAJIBHOC COCTOAHUC APYTUX, YUUTHIBATH
€TI0 IMpH OCYHICCTBIICHUHU 06H_[CHI/I$I, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHULIO,

COMaJIbHBIX HAaBBIKOB, BKJIFOYAIOIMINX CIIOCOOHOCTH BBICTpAMBATh OTHOIICHHA C JPYT'MMU JIFOAbMU,
3a6OTI/ITI>C$I, IMPOABJIATH UHTCPEC U pa3pClIaTh KOH(i)J'II/IKTI:I.

HNPEJIMETHBIE PE3YJIbTATDBI

K xonity o6yderus B 10 kiacce mpeMEeTHBIE PE3YIBTaTh HA 0230BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hopMHUPOBAHHOCTH y 00YUAIOITUXCS YMEHUIA:

JIEMOHCTPHPOBATh Ha MPUMEpaxX pPojb U MeCTO GU3MKH B (OPMUPOBAHUH COBPEMEHHOW HAyYHOU
KapTHUHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTWH, B TMPAKTUIECKOU IEeATEIHHOCTH
JIFOJICH;

YYATHIBATh TPAHWIBI TPUMEHEHHs HW3yYeHHBIX (M3WYECKUX MOeNeil: MaTepuaibHas TOYKa,
MHeplHajbHas CHCTeMa OTcuéTa, abCONIOTHO TBEPIOE TENO, WACANBHBINA ra3, MOAEIH CTPOEHHS Ta30B,
JKUAKOCTEH ¥ TBEPMBIX TeJl, TOUCUHBIN JICKTPUUCSCKUH 3apsi]] IPU pelieHnH QU3NYSCKUX 33j1ad;

pacno3HaBath (pu3MUecKue ABICHUS (MPOIECCHI) U OOBSCHATh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KUHETUUYECKOW TEOPUM CTPOCHHUS BEHIECTBA U JJCKTPOJUHAMHUKU: PABHOMEPHOE U
PaBHOYCKOpEHHOE MPSIMOJIUHEHHOE IBM)KEHHE, CBOOOIHOE MaJeHUE Tell, JBIKEHHE IO OKPY>KHOCTH,
WHEepLUs, B3auMoeicTeue Ten, nuddysus, OpOYHOBCKOE JBIKEHUE, CTPOCHUE XKHUIAKOCTEH U TBEPIBIX
TeJ, U3MEHEeHHWEe 00BEMa Ten MpH HarpeBaHuu (OXJaKACHUH), TEIUIOBOE PaBHOBECHE, HCIIApEHUE,
KOHJICHCAIsl, TUTABJICHHUE, KPUCTAJUIU3AIlUs, KUIICHHUE, BIAKHOCTh BO3/yXa, MOBHIIIICHUE JABICHUS raza
IIPU €ro HarpeBaHWU B 3aKPBITOM COCYE, CBA3b MEXy MapaMeTpaMH COCTOSHHS raza B M30Ipoleccax,
3JIEKTpU3aLus Tell, B3aUMOJEICTBHE 3apsAa0B;

OIKCHIBATh MEXAaHUYECKOE JIBIDKEHUE, WCIIONIb3Ys (DM3MUYCCKUE BEIHYUHBL KOOPIWHATA, MYTh,
nepeMelieHne, CKOpOCTh, YCKOpEHHE, Macca Tena, CHjla, HUMIYJbC Teja, KHHETHYecKas OJHEprusd,
MOTCHITUAJIbHASL SHEPrUsi, MEXaHU4ecKasi paboTa, MeXaHU4eCKasi MOILTHOCTh; MPH ONMUCAHUH TPABUIBHO
TPAKTOBAaTh (PU3NYECCKHIA CMBICT HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAYCHHUS W CIUHMIIBI, HAXOJUTh
(hopMyJIBI, CBS3BIBAIONINE TAHHYIO (PU3UYCCKYIO BEITUYMHY C APYTUMU BEIIMIMHAMMU;

ONKCHIBATh M3yUYCHHBIC TCILIOBBIC CBOWCTBA TEN M TEIUIOBHIC SIBJICHUS, UCIONB3Ys (pu3mueckue
BCJIMYMUHBL: OABJICHUC Ta3a, TCMIICpATypa, CPCAHAd KHUHCTHUYCCKAA SHEPIUd XAaOTHUYCCKOI'O ABUIKCHUS
MOJIEKYJI, CpEIHEKBAAPATUYHAS CKOPOCTb MOJIEKYJI, KOJIUYECTBO TEIJIOTHI, BHYTPEHHSS SHeprus, pabora
raza, Ko3(QQUIUEHT TONEe3HOT0 JAEHCTBUS TEIUIOBOTO JIBUTATENsS; TIPH OMMCAHUH MPAaBUIBHO TPAKTOBAThH
(hM3MUeCKU CMBICT HCIIONB3YEMBIX BEJIMYWH, MX OOO3HAYECHWS W EIUHHIBI, HaXOTUTh (HOPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BETMYHHY C JPYTUMHU BEIIMIHHAM;

OTHCHIBATh HW3YYCHHBIE JIIEKTPUUECKWE CBOWCTBA BEIIECTBA W DIEKTPHUYECKUE SIBIICHUS
(mporiecchbl), WCMONB3ysl (PU3WUECKWE BENUYMHBL: DIEKTPUUECKUN 3apsia, OSIEKTPUUECKOE IIOJIe,
HANPsHKEHHOCTh TIOJSI, TOTEHIMANl, Pa3HOCTh ITOTEHIIMAIOB; TPH OIMCAHUH MPABHIBHO TPAaKTOBATh
(M3MYECKUIT CMBICTT HCIIONB3YEMBIX BEIHYMH, WX OOO3HAYEHHWS W EIUHHIBI; YKa3bIBaTh (POPMYIIHL,
CBSI3BIBAIONINE AHHYIO (DM3UUYECKYIO BETMIHHY C JPYTUMHU BEIIMIHMHAMU;

aHANM3UPOBATh (PU3NIECKHIE TIPOIECCHl U SIBICHUS, UCIONB3Ys (pr3ruecKkre 3aKOHBI U MPUHIIHIIHL:
3aKkoH BcemupHoro Tsarotenus, I, I u III 3akonbl HetoTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW YHEPTUH,
3aKOH COXPAaHEHWS WMITYJbCa, MPHUHIMUI CYIEPIIO3UINH CUJ, MPUHINAI PAaBHOMNPABUS WHEPIHATBHBIX
CHUCTEM OTCUYETa, MOJEKYISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIE 3aKOHBI, CBS3b
cpenHell KHHeTHYECKOH SHEPTHUHU TEIUIOBOTO IBMXKEHUS MOJIEKYJ ¢ aOCONIOTHOM TeMrepaTypou, MepBbIid
3aKOH TePMOJMHAMHUKH, 3aKOH COXPAHEHHUS IEKTPUIECKOTo 3apsiaa, 3akoH KynoHa, mpu 3ToM pa3nndars
CJIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPRXKEHWE W YCIOBHS (TPaHUIIBI, 0OJIACTH)
MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC NPHUHLMWIBI OCHCTBUS MAallWH, TPUOOPOB M TEXHHUUYECKHX YCTPOMCTB;
pasnuyath yCIOBHs X O€30IaCHOTO UCTIONIF30BAHMUS B TOBCEJHEBHOM KHU3HU;

BBIMOJIHATh  OKCHEPUMEHTHl MO HWCCICNOBAHUIO (U3MYECKMX SIBJICHUH M IPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpEHHid, MpU 3TOM (HOpMYIHpoBaTh Hpoliemy/3anady U
TUIOTE3Y yu4eOHOTo SKCIIEpUMEHTa, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYAOBaHMs, TPOBOJUTH
OIIBIT U ()OPMYJIMPOBATH BBIBOJIBL;

OCYILIECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEpEHHs (U3MUECKUX BEIMYMH, MPU 3TOM BBIOMpAThH
ONTUMAJIBHBI CHOCO0 WM3MEPEHUS! M UCIOJIb30BaTh HM3BECTHBIE METOIBl OLIEHKM IOTPEUIHOCTEH
WU3MEpEHNH;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (U3UUECKUMH BEIMYMHAMHM C HCIHOJIB30BAHHEM TPSMBIX
W3MEPEHHH, IPY 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yIbTAThl OJTYYEHHON 3aBUCHMOCTH
(u3nUecKrX BENWYHH B BUJE TaOIHI U TPpa)MKOB, AeTaTh BHIBOJBI IO PE3yJIbTATAM HCCIICAOBAHMUS;

coOmoaarh npaBuia 0e30MacHOro TpyAa MpH MPOBEACHUH HCCICAOBAHWHA B paMKax y4eOHOTro
JKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOW W MPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BAaHHEM
U3MEPUTENBHBIX YCTPOMCTB U Ta00OPaTOPHOTrO 000py10BaHUS;

pemaTh pacyéTHBIC 3aJa4d C SIBHO 3aJaHHON (PU3MYECKOH MOMENbBIO, MCIONB3Yys (hHU3NUYecKue
3aKOHBl M TPUHLUIBI, HA OCHOBE aHAJIM3a yCJOBHUS 3aJaud BHIOMpATh (PU3UUECKYIO MOJAEIb, BBLACIATH
(usnveckre BETMYUHBI U HOPMYIIBI, HEOOXOAUMBIC AJs €€ pelleHus], IPOBOAUTH Pacu€Thl U OLCHUBATH
PpeaTbHOCTD MOMYYEHHOTO 3HaUeHHS (PU3NUECKOH BEIUYHHBL;

pelmaTh KadecTBEHHbIE 3aJayd: BBICTPaWBaTh JIOTHYECKH HEMPOTHBOPEUYMBYIO LETOYKY
pacCyXIeHHUH C OIIOpO HA N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (pU3NYECKHE SIBICHUS,;

UCTIOJIB30BaTh NPH PEUICHHH YYeOHBIX 3a/ad COBPEMEHHBbIC MH()OPMAMOHHBIE TEXHOJIOTHH JUIS
MOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETaluH ¥ NPEICTABICHHS YYeOHOH W HAy4HO-TIONYJSPHOM
UH(OpPMALNH, TONYYCHHOH W3 pa3lNYHBIX HCTOYHWKOB, KPUTHUYCCKH AHAJIM3UPOBATH II0JydaeMYyIO
WH(POPMAITHIO;

NPUBOANTHG NPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3sBHTHE HAYKH,
00BSCHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS 1O (HU3MKE B TOBCEIHEBHOHN JKM3HM IS OOecTiedeHHs
0e3omacHOCTH TpW OOpalleHnH C NPUOOpaMH M TEXHHUYECKUMH YCTPOWCTBAMH, ISl COXPaHEHUS
3JI0POBBSI U COOJTIOICHHST HOPM SKOJIOTMYECKOTO ITOBEACHHS B OKpY KaroIIel cpere;

paboTaTte B TpyIIE C BBHINOJHEHHEM pAa3lIMUHBIX COIMAIBHBIX pOJeH, IUIAHWPOBAaTh paboTy
TPYIIIBI, PAIMOHAIBHO paclpeaeiiaTh OOS3aHHOCTH M IUIAHHPOBATH JESTENFHOCTh B HECTaHIAPTHBIX
CHUTYaIlsX, aJeKBaTHO OIIEHHBATh BKJIAJl KAKIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTpuBacMon
MPOOIIEMBI.

K konmy o0y4enus B 11 ki1acce nmpeaMeTHBIE pe3yIbTaThl Ha 0A30BOM ypOBHE JIOJDKHBI OTpaKaTh
c(hopMHUPOBaHHOCTh y OOYYAIONUXCS YMEHHUH:

JIEMOHCTPHPOBATh Ha NPUMEpax poib U MeCcTO (GH3MKU B ()OPMUPOBAHUH COBPEMEHHOW HAy4YHOI
KapTHHBl MHpa, B Pa3BUTHH COBPEMCHHOW TEXHUKH W TEXHOJOTHH, B TPAKTUUECKOH NEeSTEIBHOCTH
JFOJIEH, IEIIOCTHOCTh M €IMHCTBO (PU3NYECKOI KapTUHBI MUPAa;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS M3YYCHHBIX (PU3MYECKHX MOAEJel: TOUCUHBIH dIEKTPUICCKUI
3apsa, J1y4 CBCTa, TOYEUHBIM MCTOYHUK CBCTa, AAC€pHas1 MOJCJIb aToOMa, HYKJIOHHas1 MOJCJb aTOMHOI'O
Apa TP pelieHHH PU3NUECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKUE sBICHHUS (NIPOIECCh) U OOBSACHATH KX HAa OCHOBE 3aKOHOB
JJIEKTPOJAMHAMHUKA ¥ KBAaHTOBOW (M3WKW: dJEKTpHYecKas MpPOBOAMMOCTh, TEIIOBOE, CBETOBOC,
XUMHUYCCKOC, MAarHuTHOC HeﬁCTBHH TOKa, B3aI/IMOI[eI\/'ICTBI/IC MAarauToOB, JJICKTPOMArHuTHasd WHIYKOWA,
):[eﬁCTBHC MAardovuTHOroO I10Jid Ha IPOBOJHHUK C TOKOM H ILBI/DKyHlI/II\/'ICH 3apAaq, SJICKTPOMArHUTHEBIC
KoJIeOaHUsI H  BOJHBI, MPSIMOJIMHEHHOE pPAClpOCTpaHEHHE CBETa, OTPaXKEHHE, NpeIOMIICHHE,
uHTEepPepeHnns, TUPpaKiys W TONApPU3ANUs CBETa, TUCIEPCHs CBeTa, (QPOTOdNEKTpuuecKuil 3¢ ekt
(boroaddexr), cBeTOBOC MaBicHHE, BO3HUKHOBCHHME JIMHEWYATOro CIEKTpa aToMa BOJOPOJA,
€CTEeCTBEHHAsI 1 UICKYCCTBEHHAs PaIHOaKTUBHOCTD;



ONKCHIBATh HW3yYCHHBIC CBOWMCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
3EKTPUYECKYIO TIPOBOANMOCTD Pa3INYHbIX CPENl) U DJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCTIOTB3YS
(u3nUeckre BEMUYHMHBL: SJIEKTPUUECKUH 3apsfl, CHia TOKa, SIEKTPHYECKOEe HANPSHKEHUE, SIEKTPHYECKOEe
COIIPOTHBIICHNE, Pa3HOCTh TOTCHLUANIOB, YJIEKTPOABIKYIIAs CUla, padoTa TOKA, HHAYKLUS MAarHUTHOTO
noJjs, cuina Amnepa, cuia JlopeHna, MHIYKTUBHOCTDb KaTYLIKH, YHEPTHsl DJIEKTPUYECKOTO U MAarHUTHOTO
NoJeid, MepruoA MW YacToTa Koie0aHWH B KojeOaTelbHOM KOHTYpE, 3apsij W CHja TOKa B Ipolecce
TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuil, OKYCHOE PacCTOSHHE M ONTHYECKAas CHia JIMH3BI, IIPU
ONMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3MYECKUH CMBICT HCHONB3YEMBIX BEJIWYMH, MX 00O03HaueHHS W
€IMHUIIBI, YKa3blBaTh (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (PH3MYECKYI0 BEIMYHHY C JAPYTHMH
BEIMYMHAMY;

ONMCHIBATh M3YyYEHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, MCMOJb3Ys (U3NUECKUE BEITHMYMHBIL:
CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTa CBETa, SHEPTUS U UMITYJIbC (OTOHA, IEPUO]
noJypacmnana, HEPrusl CBsI3M aTOMHBIX SIAEP, PH ONMUCAHUH MPABHIBHO TPAKTOBATh (PU3UUECKUI CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAuUCHHS W CIUHMILBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE NAHHYIO
(hu3HMUecKyr0 BEIMYNHY C APYTHMH BEITUUYMHAMU, BEIYUCIIATH 3HaUCHUE (PU3NYECKOI BEIMYHHBI,

aHaTM3UPOBATh (pU3MUYECKHE MPOLECCH U SBICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIIHIIBL:
3akoH OMa, 3aKOHBI MTOCJIEJOBATENFHOIO M MapajyieIbHOrO COSAWHEHHST IPOBOAHUKOB, 3aKOH JKoyist—
Jlenua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKIWH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPaHEHHS CBETa, 3aKOHBI
OTpPa)KEHHsI CBETAa, 3aKOHbI MPEIOMICHHS CBETa, ypaBHEHHWE OWHINTEeHHa it QoTod(derTa, 3aKoH
COXPAHEHHUs PHEPTUH, 3aKOH COXPAHEHHs UMITyJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsija, 3aKOH
COXPAHEHHUsI MacCOBOr'0 YMCIIA, IIOCTyNIaThl bopa, 3aK0OH pafinoakTUBHOIO paclajna, MpH 3TOM pa3jindaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAXKEHWE W yCIOBHS (TpaHUIIBI, 0OIACTH)
IPUMEHUMOCTH;

OIIpeNIeNIATh HANpPAaBICHUE BEKTOPAa MHIAYKLUH MAarHUTHOTO IOJII IPOBOAHUKA C TOKOM, CHUJIBI
Awmnepa u cuibl JIopeHua;

CTPOUTH U ONIUCHIBATh N300paKEHNE, CO3/1aBAEMOE IIIIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMOJIHATh  JKCHEPUMEHTHl 10 HCCIENOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
UCIIOJI30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHMH: IpH 3ToM (popMynupoBaTh mpolsemy/3azady U
TUIIOTE3Y y4eOHOro 3KCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pyAOBaHMS, IPOBOIUTH
OIIBIT ¥ (POPMYIIMPOBATEH BBHIBOIBI;

OCYILECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEpEHMsA (U3MUECKUX BEJIMYMH, NIPU 3TOM BBIOHpATh
ONTUMAJBHBIM CHOCO0 WM3MEPEHUS M UCIOJIb30BaTh HM3BECTHBIE METOIbl OLIEHKM IOTPELIHOCTEH
U3MEpPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKHX BEJIMYMH C HCIHOJIB30BAHHEM HPSAMBIX W3MEPEHUH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJE TAOIHI U rpauKOB, AETATh BBIBOJBI 10 Pe3yIbTaTaM UCCIICAOBAHMUS;

coOiromath mpaBwia 0€30MacHOTO TpyJa IMpH MPOBENESHUH HWCCIEAOBAaHWN B paMKax y9eOHOTO
IKCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM W  IMPOEKTHOH AEATENIBHOCTH C  WCIIOJIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOPHOTro 000py10BaHus;

pemaTth pacyéTHbIC 3aJa4d C SIBHO 3aJlaHHON (PU3MYECKOH MOJENBIO, MCIOINB3Yys (hU3ndecKue
3aKOHbI W MNPWHIUIIBI, HA OCHOBE aHalin3a YyCJIOBUA 3ada4du BI)I6I/IpaTI) (I)I/I3I/I‘IGCKyIO MOACIb, BBIACIATH
(huzruecKkre BEIMYUHBI U (DOPMYJIbI, HEOOXOAUMBIE IS €€ PElIeHUs, MPOBOJAUTh PACYEThl M OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYCHUsT (PU3NUSCKON BETUUMHBI;

peumiatb KAa4Y€CTBCHHLIC 3aaydu: BBICTpanMBaThb JIOTUYECKHU  HCIPOTUBOPCUHMBYIO ICIIOYKY
paccykaeHui ¢ onopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NYECKUE SBICHUS;

HCIIOJIB30BaTh IMPU PCUHICHUUN y‘IC6HBIX 3aga4 COBPEMCHHBIC I/IH(bOpMa]_[I/IOHHI)IG TEXHOJOTun 1A
MOMCKa, CTPYKTYpUPOBAHMs, WHTEPIPETAllMd M IMPEJICTaBICHUS Y4eOHON M HAy4YHO-TIOIyJSpHON
I/IH(I)OpMaHI/II/I, HOHy‘IeHHOfI M3 PA3JIUMYHbBIX HUCTOYHHUKOB, KPUTHYCCKH AaHAJIMU3HUPOBATH IIOJIYYaACMYIO
UHQOPMAIHIO;



OOBSICHATh TPUHIMIIBI JEHCTBUS MAalllH, NPHUOOPOB M TEXHUYECKHX YCTPOWCTB, pPa3anyaTh
yCIOBHS MX 0€30MacHOT0 HCIIOIB30BaHUS B TOBCEAHEBHON JKU3HHU;

MIPUBOJUTH MPUMEPHI BKIIAa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-QHU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHWA IO (PU3MKE B IMOBCEIHEBHOH >KM3HU IJIsl 00eCreueHHs
Oe3omacHOCTM MpH OOpallleHMH C NpuOOpaMd W TEXHWYECKUMH YCTPOMCTBaMH, JUISI COXpaHEHUS
3]I0pOBbS M COOMIOJICHHUS HOPM DKOJIOTHYECKOTO MOBEJICHHUS B OKPYXKAIOILEH Cpeae;

paboTaTte B Tpylme C BBIOJHEHHWEM pAa3JIMYHBIX COIMAJIBHBIX POJIEH, IUIAHHUPOBaTh padboTy
TPYMIIBl, PAaOHATBHO PaCIpeneNiaTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAAPTHBIX
CUTYyalusX, aeKBaTHO OLIEHUBATDH BKJIAJ Ka)KAOTO M3 YYaCTHUKOB TPYIIIBI B PELICHUE PACCMAaTPUBAEMOMN
npoOIeMBl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyecTBouacoB DJ1eKTPOHHBIE
HaunmeHoBaHnepasneoB U
Ne ni/m (uudpoBrbie)
TEeMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | [IpakTuueckuepadoThl
o0pa3oBaTeJIbHbIEPeCyPChI
Pazgen 1.ON3UKA U METOJAbI HAYYHOI'O IO3HAHUASA
1.1 dusnka U METOALI HAYYHOTO ITO3HAHUS 2 bubmorexa HOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroronopasneny 2
Paznen 2.MEXAHUKA
2.1 Kunemartuka 5 bubmorexa [OK
) https://m.edsoo.ru/7f41bf72
bubnunorexa [JOK
2.2 7
Jluanika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHHS B MEXaHUKE 6 1 1 buGmmorera IOK
’ p https://m.edsoo.ru/7f41bf72
Hroronopasneny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBIMOJICKYJISIPHO- 9 | bubnunoreka [{OK
' KMHETHYECKOHTCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBITEPMOAHHAMHIH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEILECTBA. 5 Bbu6mmoreka LIOK
’ ®dazoBbIe IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroromopazaery 24
Pa3znen 4.9JIEKTPOJIMHAMUKA
4.1 DIEeKTpOCTaTHKA 10 1 bubnunoreka [{OK



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

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

TToCTOSIHHBIN 3IEKTPUYECKUM TOK.

bubmmoreka [JOK

4.2 12
TokH B pa3HYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroronopasneny 22
PesepBHOEBpEeMS 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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







MNOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBouacoB
Jaranzyu JJleKTpoHHbIenM(ppoBbIeOOpa3oBaTe
Temaypoka Bce = KoutposbHble I[MpakTHyeckue
n/ eHus JIbHbIEpPECYPChI
- ro padoThI padoThI

| ®uzuka — Hayka o npupoje. Hayunsie | Bubmmorexa [IOK
METO/IbI TO3HAHMSI OKPYKAFOILEro MUPa https://m.edsoo.ru/ff0c32¢2
Poub 1 MecTo pu3ukH B hopMUpOBAHUN

2 COBpPEMEHHOM (El)aquOﬁ gpﬁnmﬂ MHpa 1 Brubmiorexa LIOK

. L https://m.edsoo.ru/ff0c33e6
B IIPAKTHYECKOW JIEATEILHOCTH JIFOJICH
MexaHn4YeCcKoe JBUKCHUE.

3 OTHOCHTEIIBHOCTh MEXaHUIECKOTO | bu6nmoreka IJOK
nBmwkeHus. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpsIMOTIMHENHHOE 1 Bubmmorexa [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NMPAMOJIUHENHOE 1 Bubnnoreka [IOK
JIBUKCHHEC https://m.edsoo.ru/ff0c372e
CBo0OoHOE TIajicHue. Y CKOpeHUe Bubnmoreka [JOK

6 1
CBOOOJTHOTO MaACHUS https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe neuxeHue. J[BuxeHue 1 bubmuoreka IIOK
MaTepUaIbHON TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHuun otHocuTensHOCTH ["anuest.

8 I/Iiepllllnanbﬂble CUCTEMBI OTCUETA. 1 bubamoreta LIOK

N https://m.edsoo.ru/ff0c3be8
IlepBriit 3akoH HetoTOHA
Macca tena. Cuna. [lpuanmn
9 CYIEPIIO3HULINH CUIL. BpTopL(I)ﬁ 3aKOH 1 bubamoreta LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa [uist MaTepuanbHON TOUKH
10 Tpetwmii 3akoH HetoToHa myst 1 Bubnnoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaT€pUaIbHbIX TOYCK

https://m.edsoo.ru/ff0c3be8

1 3akoH BceMupHOTo TArotenus. Cra Bubnunoreka [IOK
TsoKecTH. [1epBasKOCMUYECKasICKOPOCTh https://m.edsoo.ru/ff0c3d00

bubmuoreka IIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps:/m.edsoo.ru/f0c3el 8
Cuna tpenus. KoadduipeHt tpenus.

13 Cuna CinOTI/IBHeI?I/(Iif)I nupn ;[B;gce}mn bubmiorexa [OK
TeNA B AKHIKOCTH HIIH raze https://m.edsoo.ru/ff0c3f76
IMocTynaTensHOE U BpamareabHOS

14 JBIDKEHHE a0COMIOTHO TBEPAOTO Tena. Bubmmorexa [IOK
MowmenTtcuibl. [lneqocubl. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECUATBEPIOTOTEA
NMmynbc MaTepualibHOM TOUKH,

15 CHCTEMBI MaTepUaIbHBIX TOUCK. bubmoteka [JOK
Wmrmysc cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOEIBIDKEHUE
PaboTta 1 MOIIIHOCTH CHITHI.

y i{iijnqecxaﬂ SHEPTUs MaTePHATbHON BuGmorexa LIOK

" https://m.edsoo.ru/ff0c4502
TeopeMaoOM3MEHEHUNKIMHETUIECKON
SHEPTUH
IlorennmanbHas SHeprus.
[ToTennmanpHast SHEPTUS YIPYTO
17 nehopMUPOBAHHOK prym}dlﬂfl}.] bubmiorexa OK
https://m.edsoo.ru/ff0c461a
[MoTeHnManbHASIHEPTUATENABOINZUIIOB
EpPXHOCTU3EeMIIU
[ToTeHnManbHBIC U HEMOTEHIMATHLHBIC
cribl. CBSI3b pabOTHI BuGmorexa LIOK
18 HEMOTCHITUAIBHBIX CUJI C HK3MEHEHUEM

MEXaHUYEeCKOU IHEPTHH CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHMIECKOi

https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPTUHN

19

Jlaboparophas pabota «Hccnenopanue
CBsI3U pabOTHI CHIIBI C U3MEHEHHEM
MEXaHWYECKOM YHEPrUU Tela Ha
MIpUMepe PaCTSHKEHUS! Pe3NHOBOTO
KIyTay

20

KonTponbHas pabota mmo teme
«Kunematuka. /Ilunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE

bubmnorexa IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHHS MOJIEKYIISIPHO-
KHUHETUYCCKOU TCOPUH.
BbpoynoBckoenpmwkenue. Juddysus

bu6nmmoreka IJOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxTtep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BEI[ECTBA.
Mogenu cTpoeHus ra3oB, >KHUIKOCTEH U
TBEPABIX TEJ

23

Macca monexyin. KonnuectBo
Belectsa. [loctosinHas ABoraapo

24

TemnoBoe paBHoBecue. TeMmepaTtypa u
€€ U3MEpEHUE.
[Ixanaremneparypllenbcust

25

Wneansnerii a3 B MKT. OcHOBHOE
ypaBHeHne MKT

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

26

AOcomoTHas TeMIieparypa Kak Mepa
CcpeJlHEe KHHETUYECKOM 3Hepruu
JBUKEHUS MOJICKYJL.
YpaBHuenueMenaeneena-Kianeiipona

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akon/lambToHa. ["a30BEIC3aKOHBI

28

JlaboparopHas pabota «Mccnenopanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBHUCHMOCTH MEXY ITapameTpamMu
COCTOSTHHSI pa3pe’KeHHOT0 Ta3ay

M3omporieccrl B HacanbHOM Ta3e U UX

bubmuorexa IIOK

29 rpaguueckoe NpeacTaBIcHHE https://m.edsoo.ru/ff0c570e
BHYTpeHHSSA SHEPTHS
TEPMOJIMHAMUYECKOW CHCTEMBI 1
30 CrocoObI €€ N3MEHEHUS. Bubnmnorexa [JOK
KonmuecTBoTeIIIOTH U padoTa. https://m.edsoo.ru/ff0c5952
BHYTpeHHSAIHEPT U0 JTHOATOMHOT OHJIE
anpHOTrOra3a
31 Buap! Terutonepenaun Bubmiorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VYV nenpHas TEIIOEMKOCTh BELIECTBA.
32 K(I)[nnquTBo TEIUIOTHI IPH B bubamorera LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepeaade. AquabaTHBINA IPoIIece
33 [IepBrIit 3aKOH TEPMOJUHAMUKHY U ETO Bubmmorexa [IOK
NpUMEHEHHUE K U30TpolieccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTrMoCTh MPOIIECCOB B IPUPO/IE. Bubnunoreka [IOK
Bropoii 3aKk0H TepMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 IIpunuun aevicreus u KIIJ remnoBoit bubmmoteka IIOK
MaIIHHEI https://m.edsoo.ru/ff0c600a
36 Iwuxn Kapro u ero KI1/]
37 DKOJIOrHUeCKUe MPOOIeMbI
TETUTOAHEPTCTUKH
13 O6o06mmatonuit ypok «MoekyispHas bubmuoreka IIOK
¢uznka. OCHOBBI TEPMOJUHAMHUKI https://m.edsoo.ru/ff0c6938
| e e
https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOTUHAMHUKI
40 [Tapoobpa3oBaHue U KOHEHCAIIHS. Bubnmnorexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

Hcnapenue u kunexHue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS 1 OTHOCUTEIbHAS

bubmuoreka IIOK

41
BJIQXHOCTh Bo3ayxa. HacelleHHbIATIAD https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u
47 amop(HbIe Tesa. AHH30TPONUS CBOHCTB bubmuoreka IIOK
KpHCTaUIOB. JKuaKue KprucTauIbl. https://m.edsoo.ru/ff0c650
CoBpeMeHHBIEMATEPHATTBI
IInaBieHue U KpUCTAIUIN3ALIHA.
43 v P 1 bu6nmoreka IJOK
eJIbHas TEIUIOTa IIJIaBJIEHHUA.
A https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmuoreka IIOK
44 VYpaBHeHueTemioBorooananca
p https://m.edsoo.ru/ff0c6820
DnexkTpu3anud Tell. DIEKTPUUECKUN
45 s pI[ au 4 e TI;C bu6nmoreka IJOK
s, JIBa BUA DIIEKTPUUECKUAX
AL A i https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOIHUKH, TUIIEKTPUKH 1
46 poBOL A 3 p bubmunoreka IIOK
MOJIYIIPOBOAHUKHU. 3aKOH COXpaHEHHS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOr0 3apsiia
BzanmonerictBue 3apsgoB. 3aKOH
47 K ﬂT . pAz . Bubnmoreka [IOK
j1oHa. TOYEeUHBIH DIEKTPUIECKUI
Y P https://m.edsoo.ru/ff0c6ced
3apsin
Hampspk€HHOCTB AJIEKTPUYECKOTO TTOJSL.
IIpuHIINATI CyTIEPITO3UIIAN bubmotexa [JOK
48 N
JEKTPUYECKHX TOJIEH. https://m.edsoo.ru/ff0c6df2
JlvHuMHATPSKEHHOCTH
Pabora cui1 3JIEKTPOCTATHYECKOTO
49 I P Bubnunoreka [JOK
nojs. [ToreHnuan.
H https://m.edsoo.ru/ff0c6f00
Pa3znocTenoTeHIINATIOB
IIpoBOAHUKHY U TUDJIEKTPUKH B
POBOA A P Bubnmoreka [JOK
50 3JIEKTPOCTATUIECKOM TIOJIE.

I[I/ISJ'IeKTpH‘lCCKaHHpOHI/ILIaCMOCTB

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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51

OnektpoémkocTs. Konnencarop

bubmunoreka IIOK
https://m.edsoo.ru/ff0c7126

52

DIIeKTPOEMKOCTE TUIOCKOTO
KOHJICHCATOpa. DHEPrHsl 3apsSKECHHOTO
KOHJIeHCcaTopa

bu6nmmoreka IJOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparophas padota "H3mepenue
3JEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHUMI AElicTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOMTUPOBAIBHOTO
anrnapara, CTpyHHOro puHTepa.
OneKTpocTaTHYECKaA3aIINTA.
3a3eMIICHNEdIeKTPOIIPHOOPOB

55

DNEeKTPUUYECKUH TOK, YCIOBHUS €T0
cymiecTBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hampsixenue.
ColpoTHBIICHHE.
3akonOMa sty yacTKalenu

56

IMocnemoBarensHOE, MapalIeabHOE,
CMEIIIaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaboparopHasipabora
«M3ydeHuecMeIaHHOTOCOS TMHCHUSAPE3
HCTOPOBY

bubmuoteka IIOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIIHOCTE 3JIEKTPUUECKOTO
ToKa. 3akon/xoynsa-Jlenna

bubmunorexa IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Ju1st TOJTHOH (3aMKHYTOM)
anekTpudeckoi renu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne JJIC ucTouHMKa TOKA U
€r0 BHYTPEHHEI'0 COIPOTUBIICHHSDY

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

59

DJIeKTPOHHAS MPOBOIUMOCTH TBEPABIX
METAIUIOB. 3aBUCUMOCTH



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COTIPOTHBIICHHUS METAIJIOB OT
Temneparypsl. CBepXIIPOBOANMOCTD

DNEKTpUUYECKUH TOK B BaKyyMe.

60 . 1
CBoJiCTBa JIEKTPOHHBIX ITYYKOB
[MoxynpoBogHUKH, UX COOCTBEHHAS H
MIPUMECHAs IPOBOTUMOCTb. bubmoteka [JOK
61 . 1
CaoiicTBap—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[MoynpoBOJHUKOBBIE TIPHOOPEI
ONEeKTpUUYECKUI TOK B pacTBOpax u
2 pacriaBax dJEKTPOJIUTOB. | bubmmoteka [JOK
DNEKTPOIUTHIECKAS AUCCOLALINSI. https://m.edsoo.ru/ff0c82ba
DnexTponu3
DIIEKTPUIECKUN TOK B Ta3ax.
CaMOCTOSITeTLHBIN 1 bubmuorexa LIOK
63 . 1
HECaMOCTOSITEIbHBIN pa3psia. MoHuS. https://m.edsoo.ru/ff0c84ae
IInazma
o | T oyt |
P P ) https://m.edsoo.ru/ff0c86fc
[paBuna TexHukn 6€30MacHOCTH
65 O06o06maronuMitypok 1 Bubnmoreka [JOK
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas paboTta 1o teme
«OnekrpocraTuka. [locTosHHBIN Bubmumorexa [IOK
66 . 1
3JICKTpUYECKHH TOK. TOKH B pa3IHuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Peseprubrii ypok. KoHTponsHas pabota | Bubnnoreka [IOK
o Teme "DIeKTpoJuHaAMHUKa" https://m.edsoo.ru/ff0c8c56
68 Pesepeuslii ypok. O6o0maonuii ypok 1 Bubmmorexa [IOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
» Gusuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueii IlapdhentreBoit H.A., AknmonepHoe odmectBo «M31aTeancTBo

((HpOCBCH.ICHI/IC»»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

1. ®usuka. 10 knacc. YueOHuk s o01eo0pa3oBar. opraHu3alyii ¢ npui.Ha
AJIEKTPOH. HOcHTeNe: 0a30BbIi U poduibHbIl ypoBHU/ ['.5. Mskumes, b.b.
byxosues, Corckuit H.H./ M.: [IpocBemenue, 2020.

2. Kynepmreiin FO.C. ®usuka. luddepeHimpoBaHHbie KOHTPOJIBbHBIE PAOOTHI. /-
1 1xmacc.CII6.: U3a. Jlom «Centsadpe», 2015.

3. ®usnka. «KoHCTPYKTOP» CaMOCTOSITEIIbHBIX 1 KOHTPOJIBHBIX padoT. 10 — 11
KJIACCHI: MMocoOue /il yuuTtenen oomieoopazopart. yupexaeHuii/ C.M.
Angpromeukut, A.C. CnyxaeBckuil.- M.: IIpocsemenue, 2018.

4. Coopnuk 3ama4d no pusuke. 10-11 kmaccer (k yueObnukam ['.51. Mskuiiea
u.ap.) — M.: Dx3amen, 2019.

5. CoopHuk 3aaa4 1o ¢pusuke aig 10—11 kmaccel: mocodue 11l ydammxcs
001eobpaszoBar. opranuzarnuii: 6a3oBsiil u npodui. ypoBau / H.A.
[TapdenTrena.- 5-¢ uzn. M .: [Ipocsemenune, 2017 r.

6. ®usnka. 3agagnuk. 10-11 ki.: [Tocobue mst o6eoOpa3zoBat. yupexkaeHuii /
PeimkeBuu A. I1. - M.: Ipoda, 2019.

7. TemaTu4deckre CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE pa0doThI 10 (pu3mke. 10
kiacc. / O.W. I'pomiieBa.- M.: Dk3amen, 2017.

8. A.Il. PeimkeBuu. COopHuK 3a1a4 o ¢usmke. Mocksa, [poda, 2017 r

9. ®poHTanbpHele 1abopaTopHbie padboThl 1o (usnke B 7-11 kimaccax
obmeobpazoBarenbHbIX yupexkaeHusax: Ku. mist yaurens / B.A. bypos, F0.1.
Huk, b.C. 3BopeikuH u nip.; noxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[IpocBemenne: Yueo, muT., 2015



10. KogudukaTtop 31eMEHTOB coiepKaHus U TPeOOBaHMIA K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB 00111€00pa30BaTeIbHbIX YUpEXKACHUM 1715 ipoBeieHus B 2024 roay
€IMHOro TocyaapcTBeHHoro sk3amena nmo ®1U3UKE.

11.JI. A. Kupuk. ®uznka 10. COOpHUK CaMOCTOSTEIbHBIX U KOHTPOJIbHBIX
pabot. MockBa «Mnekca» 2019 r.

12. ®usuka. 10 kacc: TEXHOJIOTUUECKUE KapThl YPOKOB 10 yueOHuKky I".51.
Msxkumesa, b.b. Byxosnesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Bousrorpaza: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [loypounsie mnans! mo yueounuky I.4.
Msxkumesa, b.b. byxoBuesa. B.: Yuurens, 2020.

14. COOpHHK TECTOBBIX 33JaHUH JJISI TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knacc. M.: «Muremnext-Lentp», 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bu6mmoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






