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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke ©6a30BOr0 ypOBHS Ha YpPOBHE CpEIHEro ooOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOXKEHUN U TpeOOBaHHI K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOHI 0Opa3oBaTeNlbHOM mporpammsl, npenactaBieHHbIX B OI'OC
COO, a Takxe c y4y€toM (enepanpbHOW padodeil mporpamMMmbl BOCHUTAHUS U
KOHIENIMK TpernojaBanus ydueOHoro mpeamera «Pusnuka» B 00pa30BaTeIbHBIX
Opra”Hu3alusax Poccniickon ®enepanun, peaAU3yIOIIUX OCHOBHBIE
oOpazoBareibHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl M0 (GU3MKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTuHbl Mupa oOydaromuxcs 10-11 xmaccoB mpu
oOyueHnH ux (pusuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO
noaxona. [Iporpamma mo ¢usuke coorBerctByeTr TpeboBaHusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEIMETHBIM M METAlPEAMETHBIM pPE3yJIbTaTaM
oOyueHus, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh pPEATU3ALUU MEKIPEIMETHBIX
CcBA3€d (DU3MKU C €CTECTBEHHO-HAy4YHbIMU Y4eOHbIMU IpeaMmeTamMu. B Hel
ONPENENSIIOTCA OCHOBHBIE LENH M3y4eHHs (U3UKKM Ha YPOBHE CPEIHEr0 OOLIETro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3MKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

IUTAaHUPYEMBbIE pe3ysIbTaThl OCBOCHMS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM
quclie IPeIMETHBIE PE3YIbTaThl IO rojjaM 0OyUeHHs;
coziepkaHue yueoHoro npeamera « Pu3znkay 1o rogam 00yyeHusl.

du3znka Kak Hayka O HauOoJyiee OOIIMX 3aKOHAX MPHUPObI, BHICTyMas B
KayecTBe Y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyxatomieM mupe. LIIKoIbHBIN Kypc PU3UKK — CHCTEMOOOPa3yOIIHii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB W SBJICHUW, H3yYaeMbIX XHUMHEH, OHOJIOTHEH,
dbu3ndyeckorr reorpadmert um actpoHomueid. lcmonp3oBaHME MW AKTUBHOE
NpUMEHEHUEe  (PU3NYECKUX 3HAHUW  ONpEeAeNsieT XapakTep MW pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B c(epe HSHEPreTHKH, TPAHCIOPTa, OCBOCHHMS
KOCMOCa, TMOJYYEHHUsI HOBBIX MAaTEpHUAJIOB C 33JaHHBIMM CBOMCTBAMHM U APYTHX.
N3ydyenne (U3MKH BHOCUT OCHOBHOM BKJIad B (OPMUPOBAHHE €CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa oOydarolmuxcs, B (popmMupoBaHHE YMEHUN NPUMEHSATH
HAy4YHbI METO]I MO3HAHUS NP BHIIIOJIHEHUH UMH YY€OHBIX HUCCIEAOBaHUM.

B ocHoBy kypca ¢usuku 1 ypoBHSL cpeaHero oOiiero oOpa3oBaHUS
MOJIOKEH PSIA HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK IPUHLHUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3/iesioB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3HUKHU.

Hoes eenepanuzayuu. B COOTBETCTBHMM ¢ Hed MaTepuan Kypca (U3UKH
o0beMHEH BOKpPYr (u3myeckux Teopuid. Bemymmm B Kypce  SIBISETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamus mpesarnonaracT HCIOIb30BaHUE
TYMaHUTApHOTIO MOTEHIMana (PU3MUECKONl HAayKH, OCMBICICHUE CBSI3UM Pa3BUTHUSA
(GU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MHPOBO33PEHUCCKIMH, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoesa npuxnaonoui uanpasnennocmu. Kypc @Qu3Mku  mpeamnonaraer
3HAKOMCTBO C IIUPOKHUM KPYrOM TEXHMUYECKHUX M TEXHOJOTUYECKHUX MPUIIOKCHUN
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »osxonoeuzayuu peanusyeTcss MOCPEICTBOM BBEIACHUS 3JIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX DKOJIOTMUYECKHMM TMpoOiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKUA U TEXHOJOTHH, a TaKkXKe OOCYXKICHUS
po0JIeM pallOHATBHOTO MPUPOIOIOIB30BAHUS M SKOJIOTUYECKON O0€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus ABISIIOTCS (u3nueckue Teopuu (popmMupoBaHue MNpeACTaBICHUN O
CTPYKTYype MOCTpOEHUsI (PU3NYECKON Teopuu, posii (PyHIaMEHTATBHBIX 3aKOHOB U
OPUHLUIIOB B  COBPEMEHHBIX MPEJICTABICHUSX O TMPUPOAE, TpaHMIAX
MPUMEHUMOCTH TEOpUM, JJIsI OIMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-IeSTeTPHOCTHBIN TOAX0A B Kypce (DM3UKH peaTu3yeTcsl MPexe
BCEro 3a CY€T OpraHu3alliyd SKCIEPUMEHTAIBHON MEeATEeTbHOCTH OO0YYarolnuXCsl.
Jlns  GazoBoro ypoBHsS Kypca (PU3UKH — 93TO HCMOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o (usuke oObeAMHEHBI B OOIIMI CIMHUCOK YUYEHHYECKUX
paKTUYECKUX padoT. BeimeneHue B yka3aHHOM TepeyHEe J1aOOpaTOpHBIX pabdoT,
OPOBOAMMBIX I KOHTPOJSL W  OLEHKH, OCYIIECTBISIETCd Yy4YaCTHUKaMU
00pa3oBaTEIBLHOIO TIpollecCa MCXOJs M3 OCOOCHHOCTEW IUIaHUPOBAaHUS U
ocHamleHuss kabuHera ¢usukd. Ilpm »sTOoM oOecreunBaeTcs  OBJAJEHUE
OOyJaroIMMUCS YMEHUSMH TIPOBOJUTHL KOCBEHHBIC H3MEPEHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (U3WYECKUX BEIWYMH U TIOCTAHOBKY OIBITOB 110 TPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHKE yJIeNs€TCs PEUIEHUIO PACUETHBIX U KAY€CTBEHHBIX 3a]1a4.
[Tpu 3TOM AJIst pacUETHBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4M C SIBHO 3aJaHHOMN
bu3nUecKoil MOJIEINbI0, TIO3BOJISIONIUME MPUMEHITh W3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zienoB. JJis KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIIOTCS 3aJjaHUs Ha
O0OBsCHEHHE TMPOTEKaHUS (PU3NYECKUX SIBJICHUM M TMPOIECCOB B OKpPYXKaIOIIEH
KU3HHU, TpeOyromue BbIOOpa (U3MYECKOW MOJENH Il CUTYalluH MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHHUUECKOMY 00€CTIeueHHI0 Y4eOHOro mporiecca 0a30BbIil YpOBEHb Kypca (pU3UKU
Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUsS JODKEH H3ydaThCsl B YCIOBHSIX
NpeIMETHOrO0 KaOuHeTa (PU3MKH WM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa
MpPEeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabuHere (U3MKH JOKHO OBITH
HeoOxoammoe jabopaTopHOE OO0OpYIOBAaHHWE ISl BBIMOJTHCHHUS YKa3aHHBIX B
nporpaMMe 1o (pu3MKe yUeHHYECKUX MPAKTHUUECKUX PadOT M JEMOHCTPALMOHHOE
obopyioBaHuE.

JleMOHCTpallMOHHOE  00opyaoBaHue (HOpMHUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U  OOECIEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TMporpamMme Mo (U3UKE KIIOYEBBIX JAEMOHCTpAUNA st
UCCIIEIOBAaHMUSI  M3Y4YaeMbIX  SIBJIEHUH U  IPOLECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JIabopartopHoe 000pyJOBaHHE Ui YUYEHHYECKUX MPaKTUYECKUX pPaldoT
dopMupyeTcss B BUAE TEMaTHUYECKUX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOywarommxcsa. Temarnueckue KOMIUIEKTHI
71a00paTOpHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITH TOCTPOCHBI HAa KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAIOTOBBIX W IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMHU LIENIAMH U3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUHU SABJISFOTCS:
(opMupOBaHHE UHTEPECA U CTPEMIICHHS 00YYAIOIIUXCS K HAYYHOMY M3yUEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHbIX U TBOPUECKHUX CIIOCOOHOCTEH;
pa3BUTHE TIPEJACTABICHWNA O HAyYHOM METOJe¢ TO3HaHUS u (popMHpOBaHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHHSIM;

(opMupOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KakK pe3yJbTaTa H3Y4YEHHS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHrEe YMEHUI OOBSICHATH SIBICHUS C UCIOJIb30BAaHUEM (U3HUECCKUX
3HaHWUW ¥ HAYYHBIX IOKA3aTEIbCTB;

dbopMupoBaHre TPEACTaBIACHUNH O ponau (U3UKH IS Pa3BUTHS  JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTkeHne 3TUX Lesned 00ecreynBaeTCsl peuieHHeM CIeAYIoIuX 3a1ad B
nporiecce U3y4eHus Kypca puU3uKu Ha yYpOoBHE CpeAHEro 00Iero o0pa3oBaHus:



NpuOOpeTeHUuEe CHUCTEMbl 3HAHMW 00 OOMMX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
AJIEKTPOUHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI aCTPOPHU3UKY;

dopMupoBaHWE YMEHUN TPUMEHATH TEOPETHUECKHE 3HAHUS I OOBSICHEHUS
¢u3znyecKux SBICHUA B TPUPOJIE U ISl NPUHATUSA MPAKTUYECKUX PEUICHHH B
TIOBCETHEBHOM JKU3HU;

OCBOGHHE CIIOCOOOB PEIICHUS Pa3lUYHBIX 3a7a4 C SBHO 3aJaHHON (HHU3MUecKOi
MOJIEIbIO, 3a/ad, TMOJPa3yMEBAIOIINX CAMOCTOSTEIHHOE cO37aHue (PU3MIecKoi
MOJIETIH, aJICKBaTHOM YCIOBHSM 33/1a4U;

MOHUMAaHHE (PU3NYECKUX OCHOB U MPHUHIIMIIOB JCHCTBHUS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, X BIHSHHS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUSI U IPOBEJCHUS
¢u3nYeCKuX OKCIEPUMEHTOB, aHaIM3a MW HWHTEpHIpeTanuu  uHGOpMaIuy,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3YJIbTaTa;

CO3/IaHM€ YCJOBHM JUIsi pa3BUTHS yMEHHHA MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEIBHOCTH.

Ha wusydyenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CpPEIHEr0 OOIIETOo
obOpazoBanust otBoauTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/EINIO), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraempiii B mnporpamme no (U3MKE MEpedYeHb JAOOPaTOPHBIX U
OPAaKTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YYMTEIb JEJIAeT BBIOOP
OpoBeZeHHUsT J1a0OpaTOPHBIX pabOT U OMNBITOB € YYETOM MHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. @u3uka ¥ MeTObI HAYYHOI'O NMO3HAHMS

®duszuka — Hayka o mpupoae. HayuHble METOAbI MO3HAHUS OKPYKAIOIIETO
Mupa. Poib »dKCrepuMeHTa W TEOpMHU B TIPOLIECCE TIO3HAHMS TPUPOBI.
DKCNepUMEHT B QU3HKE.

MonenupoBanue (pU3MUECKUX SIBICHUNW M TporeccoB. HaydHbie THUIOTE3BI.
duznyueckre 3aKOHbI U TEOpHH. ['paHHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[TpuHIIUTT COOTBETCTBUA.

Pone m Mecto ¢u3uku B HOPMUPOBAHUM COBPEMEHHOM HAyYHOW KapTHHBI
MHUPA, B IPAKTUYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1U(POBbIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKeHUE. OTHOCUTENBHOCTh MEXAHMYECKOTO JIBUKECHUSA.
Cucrema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) W
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOCKIIMM HAa OCH CHUCTEMbl KOOpJUHAT.
CrioxeHne nepeMenieHui 1 CI0KeHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHHE. ['paduku
3aBUCHUMOCTH KOODAMHAT, CKOPOCTH, YCKOPEHUs, NYTH U [epeMelleHus
MaTepuaIbHOW TOUYKU OT BPEMEHH.

CBobOosHOE TazieHre. Y CKOpeHre CBOOOTHOTO T ISHHUS.

KpuBonmuueitnoe  naBuxeHue. J[BKEHHWE  MAaTEpUABHOM  TOYKHA 1O
OKPY>KHOCTH C ITIOCTOSTHHOM MO MOJAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon u yactora odpamienus. LleHTpocTpeMutensHoe yCKOpEeHuUe.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHUE CHAPSIOB, IICTTHBIC U peMEHHBIC TIEPEIayH.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCIIOH30BAHNEM ITPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBwxeHus Tena, OpOMIEHHOTO O YIJIOM K TOPU30HTY U
TOPU30HTATBHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHHUS.

Hanpasnenue ckopocTH pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyeHne HEpaBHOMEPHOrO ABHKEHUSA C LEIBIO OIMPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnegoBanne COOTHOLIEHUS MEXAY NYTAMH, MPOWACHHBIMH TEJIOM 34
NOCJIENOBATENbHBIE PABHBIE TIPOMEXKYTKM BpPEMEHM IIPU PABHOYCKOPEHHOM
JIBHKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBmxeHus Tena, OpoIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCcTH  l'ammnes.  IlepBeii  3axkoH  Hbrotona.
NHepunanbHble CUCTEMBI OTCUYETA.

Macca Tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs. MaTepUaIbHOU TOUkU. Tpernil 3akoH HproTOHA 1151 MatepraibHbBIX TOYEK.

3akoH BceMupHOro TtsiroreHusa. Cwuna Tsoxkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUsI U cuiia TpeHus nokos. KoadgduimeHt tpenus.
Cuita conpOTUBIICHUS TIPY IBUKEHUHN TEJIA B )KUJIKOCTH WM Tase.

[ToctynarensHOE U BpamaTeaIbHOE ABUKEHNUE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OcCH BpamieHus. [liedo cunbl. YcnoBus
paBHOBECUS TBEPAOIO TEA.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: MOAUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUN.

CpaBHEeHUE MACC B3aUMO/JICCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CrioxeHune CuiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(OopMaIini.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHIJI TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHUs TBEPAOTO TeJia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne ABM>XEeHUS OpycKa MO HAKJIOHHOM MJIIOCKOCTH.



Uccnenoanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX AehopMariii.

UccnenoBanne yciiOBUM pPaBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKonbl cOXpaneHus 6 MexaHuke

Nmnynbee maTepuanbHOM TOUKM (Tena), CUCTEMbl MaTE€pUATbHBIX TOUEK.

NmMmnynbe cuiibl 1 W3MEHEHHE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMIYJIbCa.
PeakTnBHOE NBUKEHUE.

Pabora cunbl. MOITHOCTB CUJTBI.

Kunernueckass sHeprusi MaTepHalibHOM TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs YIPYro
nedopMupoBaHHOU NMpyKUHBI. [loTeHIIMaNbHAas PHEPTUS TeJla BOJIM3U TOBEPXHOCTHU
3emin.

[loTeHManbHBIE W HENOTEHUUAJIbHBIE  CHJIBIL. CBsi3b  paboTHI
HEMOTEHIUAIBHBIX CHUJI C WU3MEHEHHEM MEXAHUYECKOW SHEPrUU CUCTEMBI TEIL
3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPHUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo MOTEHIIUATEHOM SHEPTUN B KWHETUYECKYIO M 0OPATHO.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomsi

N3yuenune abCoIFOTHO HEYIIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi GU3MKa U TEPMOJANHAMHUKA

Tema 1. Ocnoevt moneKkynapHo-KuHemudeckoul meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUH M MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSL YACTHUIl BelIecTBA. MoOJenn CTpPOEHHUsI Ta30B, KUIAKOCTEH H
TBEPJIBIX TEJ U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [loctosanas ABoraapo.

TermoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uaeanbHoro ra3za. OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHU HJIeabHOTO rasza. AOCOJIOTHas TemIepaTrypa Kak mepa
CpeAHENd KHHETHYECKOW HHEPruu TEIUIOBOTO JABWIKEHMS dacTul] rasza. l[llkama
temneparyp KenbBuHa. ['a3oBble 3akoHbI. YpaBHeHHE MenzaeneeBa—Knaneipona.
3akoH /lanpToHa. M30mporeccsl B UACAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduyeckoe NpPEACTaBICHHWE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUIME JTUCKPETHOE CTPOEHUE BemlecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OnbiTel 0 1Y PY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogpens onbita IlITepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, HIUTICTpUpPYONIas MPpUPOAy AABICHHUS T'a3a Ha CTEHKU COCYIA.

OnbITel, WUIIOCTPUPYIONIME YPABHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

OmnpeneneHrue Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATHI, TABJICHUS M TEMIIEPATypPhl BO3/IyXa B HEM.

HccnegoBanue 3aBUCMMOCTH MEXKY NapaMeTpaMHu COCTOSIHUS Pa3peKEHHOT0
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoannamMuueckass cucrema. BHYTpeHHssI dHEPrUsi TEPMOIMHAMUYECKON
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TernoTel U paboTta. BHyTpeHHss
SHEPrus  OJHOATOMHOIO  MJACATbHOrO  raza.  Buasl  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3IyYeHHUeE. Y IelbHasg TEMJIOEMKOCTh BEIIECTBA.
KonugecTBO TEIIOTHI IPH TEIIONEPEIAYE.

[Tonsitue 006 amuabatHOM Tmiporiecce. [lepBbIil 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHre MepBOro 3akoHa TEPMOJMHAMHMKM K u3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmomuHamukud. HeoOpaTHMOCTh TPOIIECCOB B TPHPOJE.

TerutoBsle MamvHbL. [I[pUHIUIIBI IENCTBUS TEMJIOBBIX MAILIMH.
[IpeoOpazoBanusi SHEpruM B TEIUIOBBIX MamnHax. KoadduiumeHt mosie3Horo
nevictBust teruioBoi MamuHbl. [ukn KapHo u ero xoaduimeHT moJie3HOTO
JNEUCTBUA. DKOJIOTHYECKUE TPOOIEMBbI TEIII0IHEPTETUKHU.



TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOJUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHnenne BHYTpEHHEW JHEPTrUW Tella MPU COBEPIICHWU PaOOTHI: BHUIET
MpoOKM W3 OYTBUIKM TION JEUCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

N3MeHeHne BHyTpeHHEN SHEPTUH (TEMIEPATYPHI) Tea IPU TeIUIonepeaaye.

OnplIT 1O aguabaTHOMY paCIIUPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBoit TypOWHBI, ABUTATENISI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammuste cocmoanusn eeuwiecmea. Pazosvie nepexoont

[Tapoo6pazoBanue u koHjeHcanus. Mcnapenue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BIAXHOCTh Bo3ayxa. HaceimeHHwld map. YnaenbHas Teruiora
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT IaBJICHUSI.

TBépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPONUS CBOMCTB
kpuctaiioB. JKuakue kpuctawiel. CoBpeMeHHblE Marepuaibl. [lmaBineHue wu
KpUCTaJUIU3aIus. Y ieJibHas TerioTa miasieHus. Cyoaumarnus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MNPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHUS] COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAaHOMAaTepUaJiOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue nmpu NOHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHns BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomsi

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Pazjnen 4. DyieKTpoAUHAMUKA

Tema 1. dnekmpocmamuka

OneKkTpu3aums Tel. OJEeKTpU4ecKuii 3apsa. [IBa Buaa sneKTpHYecKux
3apAnoB. [IpOBONHMKM, IUAJIEKTPUKU W TOJIYNPOBOJHHMKH. 3aKOH COXPaHEHHUS
ANEKTPUYECKOrO 3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 35eKTpUUECKUNA 3apsi.
Dnektpudeckoe nose. Hanpsk€HHOCTE anekTpuyeckoro noiist. [IpuHnmn



CYNEPIO3ULHNHN IEKTPUUECKUX TMOJIeH. JIMHUKM HAnpsiKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

Pabota cui snektpocrarnueckoro nojist. [lorennuan. Pa3HOCTh NOTEHIIMATIOB.
[IpOoBONHMKM W AUANEKTPUKH B SIIEKTPOCTATUYECKOM IoJie. Jluanexkrpuueckas
POHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. D1eKTpPOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

TexHuyeckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: 3SIJIEKTPOCKOIL,
ANEKTPOMETP, JJCKTPOCTATHUYECKAs 3alluTa, 3a3eMJICHHE DJICKTPONpHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIMI AEHCTBUS AJIEKTPOMETPA.

B3auMoenicTBrEe HARIEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DIIEKTpOCTaTUYECKAsl 3aLIUTA.

JIMAIIEKTPUKH B DIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTBh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAaU
IJTACTUH, PACCTOSAHUS MEXIY HUMH U TUIJICKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuyeckuit mok. Toku ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTosSIHHBIN TOK.

Hanpsikenune. 3akon Oma 17151 yyacTKa UEnH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE COIMPOTUBJIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapAILIEIIBHOE, CMEIIAHHOE COEAMHEHUE TPOBOAHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTD
3JIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIIASA CUJIa U BHYTPEHHEE CONTPOTUBJIIEHNUE UCTOUYHHUKA TOKA.
3akoH OMa Jj1s1 TOJTHOM (3aMKHYTOM) yiekTpudeckoi 1enu. KopoTkoe 3ambikanue.

DJIEKTPOHHAsi ~ MPOBOJMMOCTh  TBEPABIX  METAJIIOB. 3aBUCUMOCTD
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTD.

DneKkTpuYecKnuid TOK B Bakyyme. CBONCTBA 3EKTPOHHBIX ITYYKOB.

[TomynpoBOAHHKH. CobOcTBeHHas 151 IIPUMECHAS MIPOBOJUMOCTD
norynpoBogHUKOB. CBoiicTBa Pp—N-niepexoaa. [1oaynpoBoHUKOBBIE TPUOOPHI.

ONIEKTpUYECKU TOK B  pacTBOpax M  paciulaBaX  d3JEKTPOJHUTOB.
DIIEKTPOIUTHYECKAsE AUCCOIMALIUSL. DIEKTPOJIU3.



OnekTpudeckuii TOK B Tra3zax. CaMOCTOATENbHBIA W HECAMOCTOSATEIbHBIN
pa3psan. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, WCTOYHMKUA TOKA, JIIEKTPOHArpeBaTENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, FaIlbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS TUIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEYEHUs M MaTepuaa.

CmenaHHOE COeTMHEHUE IPOBOIHUKOB.

[Ipsamoe wu3MepeHHe DIEKTPOABWKYLIEM Cuibl. KoOpoTkoe 3ambIKkaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTB COITPOTHBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsi

N3ydenne cMenanHOro COEAMHEHNS PE3UCTOPOB.

N3mepeHne 3neKTpOABMIKYIIEN CHIIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue smexkrpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue xypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce oCylIECTBISIETCS C
Y4ETOM COIEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMu MaTE€MAaTUKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meowcnpeomemuvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHHE, HAy4YHbId (akT, rumnoresa, (u3nuecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOII0ACHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: penieHWE CHUCTEMbl ypaBHEHUW, JHUHEHHas (QyHKIUS,
napabosna, runepOosa, ux rpaduKd ¥ CBOWCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKUUU Ha OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHnnyeckoe IBUKEHHE B KUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BUIBI TEIUIONEPEAAYH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEIl, KUIAKOCTEU U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIUTHYECKAs IUCCOLMALM,
raJibBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE IBUKEHUU C HCIOIb30BAHHEM MEXAHH3MOB,
y4€T TpEeHUS B TEXHUKE, MOJUIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHHKE (pakeTra, BOJAOMET M JpYyrue), IBUTATENb BHYTPEHHETO
cropanusi, rnapoBasi TypOuHa, ObBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHCJIE HAHOMAaTEpUaJOB, H
HAaHOTEXHOJOTUH, 3JIEKTPOCTATUYECKas 3alllMTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIN MIPUHTED, ANIEKTPOHArPEBATENbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pasnen 4. Di1eKTpOAUHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazHuUMHAA UHOYKUUSA

IlocrossHHBIE ~ MarHuThl.  B3auMoOAeHCTBUE  NOCTOSAHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrtop MarHWTHOM WHAyKOMH. lIpuHuum cyneprno3unuun
MAarHATHBIX nNOJIeW. JImHMM MarHuTHOW MHAYKIMU. KapThHa JMHUN MarHUTHON
WHIYKIHMH TOJI NOCTOSHHBIX MAarHUTOB.

MaruutHoe Tmoje MPOBOAHMKA C TOKOM. KapThHa JNHMHUN WHIYKIUA
MAarHuTHOI'O IIOJISL JUIMHHOIO MPSIMOIO NIPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOAHMKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. Bzaumoaencrere mpoBOAHUKOB €
TOKOM.

Cuna Amnepa, e€ MoJlyJib U HallpaBJICHUE.

Cuna JlopeHia, €€ MOyJib U HamnpaBieHUe. [[BrkeHue 3apsSKEeHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM Moje. PadoTa cuisl Jlopenia.

SIBiieHME BNEKTPOMArHUTHOM WHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
UHIYKUUU. OJEKTPOABUKYILNAS CHJIA MHAYKUUH. 3aKOH JJIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe anekTpuueckoe mnoJie. ODIEKTPOABWXKYINAA CHJIA WHAYKIWH B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATEIBHO B OJHOPOAHOM MarHuTHOM IIOJIE.

IIpaBuo Jlenua.

NHaykTUBHOCTB.  SIBJI€HHME CaMOMHIOYKUMH. OJEKTPOABMXKYIIAs  Cuia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M INPAKTHYECKOE IPUMEHEHHUE: IOCTOSIHHBIC
MAarHdThl, JJIEKTPOMArHUThI, BJIEKTPOJBUTATENb, YCKOPUTEIM 3JIEMEHTaPHBIX
YacCTHUL, NHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIuHMYM UHYKIIUX MAarHUTHOTO TOJISL.

B3aumMozeiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SBNeHNE 3IEKTPOMArHUTHOW UHAYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb JIEKTPOABUKYIIEH CUITbI UHIYKIIUUA OT CKOPOCTU U3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHre cCaMOUHYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHOW MHAYKIIHH.

Pa3nes 5. Kote6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummble Koa1e0anus

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
['apmonnueckue konebanus. Ilepuon, wacrora, amrmumuryaa u (asza KoJeOaHUM.
[IpyXMHHBIN MasATHUK. MaTeMaTH4eCKnid MasTHUK. YPaBHEHUE TaPMOHHYECKUX
konebanuil. [IpeBpanienue s3Heprum Npu rapMOHUYECKUX KOJEOaAHUSIX.

Konebarenbupiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATILHOM KOJICOATETbHOM KOHTYpE. AHAJOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoseOanusmu. @dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPIUU B UJI€ATLHOM KO0JIe0aTeTbHOM KOHTYpE.

[Ipencrapienue o 3aTyxarnmx KojieOaHUsIX. BbIHYKAECHHbIE MEXaHUUECKUE
Konebanus. PezoHanc. BboIHYX/I€HHbIE JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemennbiii  TOok. CUHYyCOMAAIbHBIM MEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIUTYHOE W JACHCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoscTBo, nepenadya U NOTpeOICHUE IIEKTPUIECKON
SHEPrur. DKOJOTMYECKUE PUCKU NPHU MPOU3BOACTBE 3eKTposHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTHH B IOBCEAHEBHOM JKU3HMU.

TexHUuecKkne YCTPOWCTBA W NPAKTUYECKOE NPUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, T'€HEpATOp NEPEMEHHOTO TOKA, IMHUU AIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTelnbHOW CUCTEMBl (MPYKUHHBIA HWIIH
MaTeMaTUYECKUIl MASTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0oOOHBIE JIEKTPOMArHUTHBIE KOJICOAHMS.

OcumorpaMmsbl (3aBUCUMOCTH CUJIbI TOKA M HANPSsDKEHUS OT BPEMEHM) ISt
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3oHanc mpu moCIEIOBATEILHOM COCIMHEHUM PE3UCTOpA, KaTyIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mojienib TMHUY 3IEKTPOIIEpEaaUH.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MajlbIX KOJeOaHUW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanue nmepeMeHHOro TOKa B MU U3 MOCIEA0BATEIIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYyIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKMpoOMAazHUNLHbLE G0JIHbL

Mexannueckne BOJHBI, ycioBus pacrpoctpaneHusa. llepuon. CkopocTtb
pacnpoCcTpaHeHus] W JJIMHA BOJHBL. [lomepeyHble W TPOAOJIBHBIE BOJIHEI.
WNurepdepentus u audpaxiiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DIJIEKTPOMATHUTHBIEC BOJHBI. Y CIOBHUS U3JTYyYE€HUS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanms BektopoB E, B, V B anexkrpomaruntHoi BosiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, MpeIOMJICHUE, Moispu3anus, Audpakius,
unTepdepeniys. CKOpoCcTh IEKTPOMATHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. [IpuMeHEeHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIJIEKTPOMATHUTHOE 3arpsI3HEHNE OKPYIKAIOIIEH CPEBI.

TexHn4eckre yYCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIMATHOCTMKA B TEXHUKE M MEIUILIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOMEPEYHBIX U MPOI0TIHHBIX BOJIH.

KoneOmromieecs Te10 kKak HICTOYHUK 3BYKa.

HaOmronenue otpaskeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue natepdepeniinu u Audpakiiuu MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaOntonenue cBsA3u TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJIeOaHMUIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUeE, MPEJIOMIICHUE,
noJigspu3anus, IMPpakuus, uHTEpPepeHITus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. [IpsmMoinMHENTHOE pacnpoCTpaHEHHWE CBETa B
OIHOpOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MIPETOMIICHUS CBeTa. AOCOIOTHBIN MMOKa3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroja MOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CinoxHbIi cocTaB O6enoro cseta. L[Ber.

ColOuparomyie ¥ pacceuBaronue JUH3bL. ToHKas JjuH3a. DOKyCHOE
pacCTOsIHUE U ONTHUYECKas cuja TOHKOM JuH3bL. [locTpoeHune u300pakeHUil B
coOuparomux 1 pacceuBaronux jguH3ax. dopmyna TOHKOM JHMH3BL. YBETUYCHHE,
JTaBaeMo€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKH.

BonnoBas onrtuka. WaTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOmMoOAEHHS MAKCUMYMOB W MHHMMYMOB B HHTEP(EPEHLMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuumonHas pemeérka. YciaoBUE HAOIIOIEHUS
[JIABHBIX ~MAKCMMyMOB TIpU  TMAaJ€HUHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue yCTpONCTBA U TPAKTHUUYECKOE NPUMEHEHHE: OYKH, Jyla,
dboToanmapaT, MNPOEKIIMOHHBIM amnmapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTpaHEHHE, OTPAKEHHE U IMPEJIOMIICHUE CBETa.
OnTuyeckue npuOOpsI.

[TomHOe BHYyTpEeHHEE OTpakeHue. Mojienb CBETOBOA.

UccnenoBanue cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpOcKoma, TeJIECKOIa.

Habmronerune natepdepeHIny cBeTa.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHnue cuekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomydyenue cekTpa ¢ TOMOIIEI0 TUGPAKITMOHHOMN PEIIETKY.

HaOmnronenue nossipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
Uccnenosanue cBONCTB M300paKEHUM B JTNH3aX.
Habmronenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cHIENMATBHOI TEOPHH OTHOCUTEIbHOCTH

I'paHnIBI  NPUMEHMMOCTHM  KJIACCHMYECKOW  MexaHuku.  [locrynartsl
CIIEHIHAIBHOW TEOPUH OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BaAKyyMe€, IPUHIMUIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAlllEHUE
JUTUHBI.

OHeprus 1 UMITYJIbC PEISATUBACTCKON YaCTULIBI.

CBs13b MacCHI C BHGPPHGﬁ U UMITYJIbCOM pCHHTI/IBI/ICTCKOﬁ qaCTHUIBI. QHCpI’I/I}I
IIOKO4.

Pa3nen 7. KBantoBasi ¢pusuka

Tema 1. Inemenmul K6aHmo6oi ONMUKU

®otonsl. Dopmyna [lnanka cBsi3u sHEprun GOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJIbC (POTOHA.

OtkpeiTre u uccnenopanue poroadpdexra. Onwitel A. I'. CToseroBa. 3aKOHBI

dotorddexra. Ypapuenue DitHmreitHa st poroaddekra. «KpacHas TrpaHuiiay
dboTorddexra.

JlaBnenue cBera. OneiTel I1. H. JIeGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

Texnuueckne yCTpOWCTBAa W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUMK, COJIHEUHAsl OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdeKTa.

CBeToaunon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopaa mo paccesHUIO 0 -4acTHIL.
[Lmanerapnas mogmens aroma. Ilocrymatel bopa. M3nydenue u  moryiomnieHue
GbOTOHOB TpM TIepexojie aroMa C OJHOTO YPOBHS HSHEPrUU Ha Jpyroul. Bumbl
criekTpoB. CHEKTp YpOBHEHN 3HEPTUM aTOMA BOJOPOJA.

BonnoBeie cBoiictBa yactull. Bonnsl ae bpoitns. KopmyckynsipHO-BOJTHOBOM
IyaJIN3M.

CrnoHTaHHOE U BBIHYKJIEHHOE U3JIyYCHUE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAaHTOBBIA KOMIBIOTED.



Jlemoncmpayuu

Monuens onbita Pesepdopna.

OnpeneneHue AJIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

Habmronenue nuHe4aToro cuekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKA3bIBAIOIIUE CJOXHOCTh CTpoeHus snupa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Peseppopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3inmydeHusi. CBoiictBa anbda-, Oera-, raMMa-U3JIy4CHHUS.
BrnusiHne paaguoakTUBHOCTY HA )KUBbIE OPraHU3MBbI.

OtkpeiTHe TpoTOHa W HelTpoHa. Hykinonnas monens sjapa [eiizeHOepra—
NBanenko. 3apsan aapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnan. OJNEKTPOHHBIH W TO3UTPOHHBIA Oera-pacman. ["amma-
U3JIy4eHue. 3aKOH PaJMOaKTUBHOIO pacaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHblie cuibl. JledexT maccel sapa.

SnepHble peakunu. JleneHue U CUHTES sIIep.

SAnepubiit peaktop. Tepmosimepubiit cuHTe3. [IpoOGiembl W TEPCIEKTUBHI
SIEPHON SHEPTETUKU. DKOJIOTUYECKUE ACTIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pm3nueckoii KapTUHBI MUpA.

TexHuueckne yCTpOWCTBA M NMPAKTHUYECKOE MPUMEHEHUE: JT03UMETP, Kamepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIKX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

WccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. JiieMeHTHI ACTPOHOMUHU U ACTPOPU3NKH

Otamnbl pa3BUTUs acTpoHOMUH. [IpUKIIaHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3BEé3gHoro Heba. CosBe3mms, SpKHe 3BE3ABI, IUIAHETHI, X BHIMMOC
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTUBHOCThb. Mcrounuk sHepruu ConHIIa U 3BE3L.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPaJIbHBIA KJIacCc —
CBETUMOCTBY». 3BE31bI TJIABHOHM IIOCJIEIOBATEIHPHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» ISl 3BE3]] IJIaBHOW MOCJEN0BaTEIbHOCTU. BHyTpeHHEE CTpoeHnE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3BoJOIMU CoJHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunstii [lyte — nama [Mamaktuka. Ilonoxenue m aBmxenue ConHia B
lNanaktrke. Tunel ramakTuk. PaguoramakTuku u kBaszapbl. YEpHBIE OBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa00mna. Pazderanue ranakTuk.
Teopus bonbmoro B3peiBa. PennkroBoe nsimydeHue.

MacmrabHas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaGnroneHuss HEBOOPYKEHHBIM TJ1a30M C HMCHOJIB30BAHHEM KOMITbIOTEPHBIX
MPWIOKEHUHN ISl ONPEEICHUS MOJOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOTYIIAPHS U IPKHUE 3BE3BI.

Hab6nronenus B reneckon JIynsl, mianer, Mieunoro Ilytu.

O0o0maroniee NOBTOPEHUE

Ponp ¢Qu3ukn © acTpoHOMMM B SKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
COLIMAJIbHOW U 3TUYECKOM chepax AEsITeNIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOUW HAay4YHOW KapTUHE MHpPA, poJib (PU3NYECKON TEOPHUH
B (opMupoBaHMM TpENCTAaBICHUNA O (PU3UUECKOM KapTHHE MHpPa, MECTO
(u3nyeckoil KapTHUHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHbIe CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCylecTBIsIETCS €
y4E€TOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH MAaTEMaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meowcnpeomemnvie nouamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYyYHOIO
MO3HAHUS: SBJICHHE, HAy4YHbId (akT, rumnoresa, (u3nuecKkas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: peumieHUe CUCTEMBl yPAaBHEHWUM, TPUTOHOMETPUYECKUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX NPOEKLIMH HAa OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTApHBIX (QYHKIUH, NpU3HAKU TMOJ00US TPEyroJbHUKOB,
oTmpeseeHUe TUIOIAIN IIOCKUX PUTYp B 00BhEMa Tell.

Buonocus: snextpuyeckue SBICHHUS B JKMBOW MpHpone, KoseOaTelbHbIe
JIBUXEHHUS B KMBOU IPUPOJE, ONTUYECKUE SIBICHUSA B )KMUBOM NPUPOJE, ACHCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTYpa TBEPIABIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIIMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.



l'eoepagusa: ™arHuTHBIE TOJIOCa 3€MJIM, 3aJ€KH MATrHUTHBIX Py,
doTOoCHEMKA 36eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHU M.

Texnonoeus: NWHUAM DJIEKTpoNEpenad, TeHEepaTop MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHIYKIIMOHHAS Te4Yb, pajap, PaJUONPUEMHUK, TEIECBU30D,
anteHHa, Tenedon, CBY-neub, MPOEKIIMOHHBIN armapaT, BOJIOKOHHAs OITHKA,
coJiHeyHas 6aTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydebHOrOo mpemMera «®Pu3mka» Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBaHus (0a30BbII YPOBEHB) JOIAKHO OOECHEUYUTH JOCTHXKEHHUE CIEAYIONIUX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTO TpeaMeTa « DU3nKay TOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIuXcsi PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTHUBHBIX  BHYTPEHHHUX  yOEXIEHUN, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSAM POCCHIMCKOTO OOIIECTBA, PACHIMPEHHE KU3HEHHOIO
OMbITA U OIbITA ACATEILHOCTU B MPOLECCE PEATU3ALNN OCHOBHBIX HAINPABICHUIN
BOCIIUTATENBLHOMN JEATEIBHOCTH, B TOM YHCIIEC B YaCTHU:

1) rpaIaHCKOTro BOCIIATAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKJAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOT0O OOLIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKMX  TyMAaHUCTHYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTeIbHOM OpraHu3aluu;

YMEHHUE B3aUMOJICICTBOBATH C COI[MATbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (PyHKIIUSIMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOU NEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMIO U MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIJE B
NESATEIIbHOCTA YYEHOI0;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO OyayIIero;

4) 3CTeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MPUCYIIEro (PU3NYeCKoil HayKe;

5) TpyA0BOr0 BOCIIUTAHMS :



WHTEpEC K Pa3IudHbIM cdepaM MpodecCHOHATLHOW NEATEIHPHOCTH, B TOM
YHCIIe CBS3aHHBIM C (PU3UKON U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOD
Oymy1ieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCThH M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3MKH Ha IPOTSHKCHUH BCEH KU3HU;

6) K0JIOTrNYeCKOro BOCITUTAHMS:

C(OPMHUPOBAHHOCTD 3KOJOTHYECKOW KYJIBTYpPBI, OCO3HAHHE TJ00ATHLHOTO
XapakTepa 3KOJOTHIECKUX MPOoOIIeM;

IJTAHUPOBAHKE U OCYILIECTBJICHHUE JEUCTBUNA B OKPYXKAIOIIEH CpeJie HA OCHOBE
3HAHUSA 11eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OmbITa JEATEITBHOCTH HKOJOTMUYECKON HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN TI0 (PHU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAyYHOW JEesATEIIbHOCTH, TOTOBHOCTH B IIpollecce
U3y4eHUs (PU3UKHU OCYIIECTBIISTH MPOCKTHYIO U UCCIIEIOBATEIILCKYIO JACATCIIEHOCTD
WHAWBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Joruyeckue aeiicTBUA:

CaMOCTOSITENIbHO  (OpMYJHMPOBAaTh W aKTyaJu3HpoOBaTh  IMpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh UENU JACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU UX
JIOCTHIKCHMS,

BBISIBJIATH  3aKOHOMEPHOCTH M MNPOTHUBOPEYUSI B  PACCMATPUBAEMBIX
(bu3HUEeCKUX SABJICHUSIX;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaju3a WMEIOUIUXCS
MAaTEpHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHLHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEATbHOTO, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBare/IbCKHue JeHCTBHA.

BJIAJIETh HAYYHOU TEPMHUHOJIOTHEMN, KIIFOYEBBIMU MOHATUSAMHU U METOJaMHU
duznyecKoil HayKu;



BJIa/IETh HAaBBIKAMU Y4€OHO-HCCIIEI0BATENbCKON U MPOCKTHON JESTEIbHOCTH
B 00y1acTh (PU3HKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TTOMCKY
METOJIOB pEIlIeHUs 3aad (PU3UYECKOTO COAECPKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BJIAJETh BUJAMHU JACATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpETalud, NpeoOpa30BaHUI0 M MPUMEHEHHUIO B PaA3JIMYHBIX Y4YEOHBIX
CUTYaIIMsIX, B TOM YHCJIE TIPU CO3/IaHUU Y4E€OHBIX TPOEKTOB B 001acTH (PU3UKH;

BBISIBIISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pPEIICHMs, HAXOAUTh apryMEHTBhl IJIsl JOKa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a1aBaTh NapAMETPbI U KPUTEPUU PEILICHMUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJ€ peUIeHUs 3a7aud pe3yJbTarhl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JEeSATEIbHOCTH, B TOM YKCIIE IPU U3YYECHHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETh TNEPEHOCUTh 3HaHUS 10 (PU3MKE B MPAKTUYECKYI0 OOJIaCTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTb OpPUTrHHAIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.
Pabora ¢ undgopmanmeii:

BJa/IeTh HaBbIKAMU MOJy4YeHUs MHPOpManuu (U3NYECKOTO COACpNKaHHUS U3
UCTOYHUKOB PAa3HBbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBISATh IIOUCK, aHalu3,
CUCTEMATH3ALMI0 M HMHTEPIpPETAlU0 MH(OPMAIMU Ppa3IMYHBIX BHUJIOB U (QopM
MPEACTABJICHMUS;

OLIEHHBATh JOCTOBEPHOCTh HH(OPMALIUY;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTMH B PEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a1a9 ¢ CcoOMojJeHuEM TpeOOBaHMM AProOHOMHUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, PECypcocOEpeKeHUs, NPaBOBBIX M  OATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTbl (PU3NYECKOTO COACpX aHUS B Pa3IMUHBIX (QopMarax c
y4€TOM Ha3zHaueHusi THPOPMALIMH U 1EJIEBOW ayIUTOPHUH, BEIOMPAsT ONTUMATbHYIO
(dopMy mpescTaBICHHS U BU3yaTu3alluu.

KoMMyHuKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIE 1eiiCTBHUA:
OCYUIECTBJIATh OOIIEHWE Ha ypoKax (QU3UKK U BO  BHE-yYPOUHOU
NEATEIbHOCTH;



pacrmo3HaBaThb NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallMid M  CMAr4aTh
KOH()JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAHJAHOW M MHIAWBHIYaJIbHON
paboTHI;

BBIOMpATh TEMaTUKy W METOJIbI COBMECTHBIX ACUCTBUN € Y4&TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

NPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpraHU30BBIBATH WU
KOOpPJIMHUPOBATh JEUCTBHUS MO €€ JOCTHKECHHUIO: COCTABIATH IUIAH JICWCTBUM,
pacupenensiaTb pojid ¢ YYETOM MHEHUM YYacTHUKOB, OOCYXIaThb pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEro BKJAaJa M KaXXIOr0 YYaCTHUKA KOMaHAbl B
oO1IMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHHWBATh HJEHU C [O3UIUU HOBU3HBI,
OpUTHMHAIBHOCTHU, MIPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IUUYHBIX
CUTYaLMSIX, TPOSIBISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESITENBHOCTh B 00JIaCTH
GU3NKK U aCTPOHOMHH, BBISIBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUJIAH PEUIEHUS PACYETHBIX M KayeCTBEHHBIX
3a/1a4, MJIaH BHIIIOJIHEHHS TPAKTUYECKON padOThI ¢ YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacipsaTh paMKH y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHMIA;

JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHMIO M MPOSIBJICHUIO HPYIUIUMU B 00JacTH
(GU3HUKHU, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOLMOHAJIBHbIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIaJIETh  HaBbIKAMHM  IO3HABATEJNbHOM  peduieKCMM  KaK  OCO3HaHHUSA
COBEPIIAEMBIX JECHCTBUH W MBICIUTENBHBIX IIPOLIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;



HCIIOJIb30BaTh MPUEMBI PEIIEKCHH AJISl OLICHKU CUTYalluu, BHIOOpAa BEPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX
CHIDKEHUIO;

OPUHMMATh MOTHMBBI M AapryMEHThl JApPYTUX IpU aHallu3€ pe3yJbTaToOB
TSI TEIbHOCTH;

OPUHUMATh ce0s1, IOHUMAas CBOU HEJOCTATKU U JOCTOUHCTBA;

OPUHMMATh MOTHUBBI M AapryMEHThl JApPYTUX IpU aHallU3€ pe3yJbTaToOB
JeSITeIbHOCTH;

IpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OLIMOKH.

B npouecce 10cTHKEHNS TMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS ITPOrPAMMBI 110
¢usznke U1 YpOBHS cpedHero oOmero o0pasoBaHuss Yy OOyYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIJICKT, IpeIMoJIararo i
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOW SMOLIMOHAIBHOMN cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBaHMsl, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE HPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJCHHE, CIOCOOHOCTh aJalTUPOBATBCA K
HMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIIEHHE K JOCTIKCHHIO IENH U
ycliexy, ONTHMHU3M, WHUIUATHUBHOCTb, YMEHHUE JE€WCTBOBaTb MCXONS U3 CBOMX
BO3MO>KHOCTEH;

SMMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
ApYTUX, VYYWATHIBATH €ro TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COMIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konmy obyuenuss B 10 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUMN:

JE€MOHCTPUPOBATh Ha MpHUMEpax pojb M MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS M3YyYEHHBIX (PU3NYECKUX MOJIeNei:
MaTepHalibHasl TOUYKa, HHEPLMAJIbHAsS CUCTEMa OTcuéTa, abCOIIOTHO TBEPIIOE TEJIO,
WJICAUTbHBIN Ta3, MOJEIN CTPOEHHUS Ia30B, KUJIKOCTEH M TBEPIABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsi]l PH pelIeHnH (U3NUECKUX 3a/1a4;



pacno3HaBath (U3MUECKHUE SBIICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOEHUS BEILIECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE,
CBOOOJHOE TAaJICHUE Tel, JBUKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJCHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE KXUIKOCTEH W TBEPABIX TEI,
M3MEHEHHE 00bEéMa TeNl MpU HArpeBaHUU (OXJIAKIEHUH), TEIUIOBOES PAaBHOBECHE,
UCIIapEHHUE, KOHJCHCAlUs, IUIABJIICHHE, KPHUCTAJUIM3alUsl, KUIICHHE, BIIAYKHOCTD
BO3/1yXa, MOBBIIICHUE NABJICHUS ra3a MpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEX/y MapaMeTpaMy COCTOSHMS Ta3a B U30IMPOLECCAX, JICKTPU3ALHUS T,
B3aMMO/JICUCTBUE 3apsI0B;

OMKCHIBATH MEXAHWYECKOE JBIKECHUE, HCHOJNb3ysd (U3UUYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
WMIYJIbC TEJa, KWUHETUYECKAsl dHEPrusl, NOTECHUIHAIbHAS JHEPrusl, MEXaHUYECKas
paboTa, MeXaHHWYECKas MOIIHOCTh; TMPH OMNHCAHUU TPABUWIHLHO TPAKTOBAThH
(bU3HUECKUIl CMBICII HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €IUHMIIBI,
HaxXOAUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMU;

ONKMCHIBATh M3YYCHHBIE TEIUJIOBBIC CBOWCTBA TEJI M TEIUIOBBIE SIBJICHHS,
UCTIONB3YsS (PU3MYECKUE BEJIMYMHBI: JIaBIICHUE Tras3a, TeMIeparypa, CpeaHss
KUHETUYECKAsi SHEPTUsl XaOTUUYECKOTO JBMKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsS JHEprusi, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JEHCTBUA TEIUIOBOTO JBUTATENsd; MPU ONMUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3MUYECKHM CMBICI HUCIOJIB3YEMbIX BEIWYMH, WX
0003HaYEHUsT MW E€IUHUIIBI, HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONMCHIBAaTh U3YUYECHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JICKTPUUYECKHUE
ABJICHUSI (TIPOIIECChI), UCTONB3Y (PU3NUYECKHE BEIUYUHBI: DJIEKTPUUYECKUMA 3apsi,
3JIEKTPUYECKOE TOJIe, HANPSHXKEHHOCTH MMOJIs, MOTEHIMAJ, Pa3HOCTh MOTECHIMAJIOB;
NPy ONHCAaHUW TPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAYCHUS M EIWHHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHMS, UCIONIb3Yys (U3UYECKUE
3aKOHBI U MPUHLMIIBL 3aKOH BcemupHoro tsarotenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUsS MEXaHWUYECKOM JHEPruy, 3aKOH COXPAHEHHS WMITYJIbCa,
MPUHIMIT CYNEPIO3ULUN CHUJI, MPUHIUII PABHONPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, T'a30BBIE
3aKOHBI, CBSI3b CPEAHEW KMHETHYECKOW IHEPIUU TEIJIOBOIO ABHXKEHUS MOJIEKYII C
aOCOIOTHON TeMIEPaTypoOid, TIEPBBIM 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKEHHE M YCIOBUSA (TPaHULIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TMPHUHIMIBI JEHCTBUS MAIIMH, TpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MacHOrO MCHOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 MCCIIEIOBAHUIO (PU3WYECKUX SBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHM, MpU 3TOM
dbopmynrpoBaTh MpoodIIeMy/3a1ady U THIIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000pYA0BaHNUs, TIPOBOAUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBbIE U3MEpPEHUS (PU3NUECKUX BEIMYUH, TIPU
ATOM BBIOMpATh ONTUMAIBHBIA CIIOCO0 W3MEPEHHS] M HCIOIb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHMOCTH  MEXIy  (U3WYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKCHpOBaTh PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BETUYUH B BUJIC
TabIUI ¥ TPaQHKOB, /IETaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIIECIOBAHUS;

co0nroaTh mpasuiia 0€30MacHOro TpyJa MpHU MPOBEIACHUU HCCIEAOBAHUN B
paMKax y4eOHOro »HKCIIEpUMEHTa, Y4YEOHO-MUCCIENOBATENbCKOW M MPOEKTHOU
AESTEIbHOCTH C HCIOJIh30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M 71a00paTOPHOTO
000py10BaHUS;

pemath pacuy€THBIC 3aJaud C SIBHO 3aJaHHOW (U3UYCCKOW MOJCIBIO,
UCTIOJb3Ys (PU3MUECKHe 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaIM3a yCIOBUS 3a/1auu
BbIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEITUYUHBI U (POPMYIIHI,
HEOOXOaUMBIC s €€ PEIIeHHUs, MPOBOIUTH PACUYEThl M OIIEHUBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HaueHus (PU3HUECKON BEIIMUUHBL;

peraTh KaueCTBEHHBIC 3a/1a4M: BBICTPAUBATH JIOTHYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PacCyXJCHU C OMOpoll Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBICHUS;

WCIIONIb30BaTh  MPU  PEIIeHHH  Y4eOHBIX  3ajad COBpEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, WHTEPIPETALUN
U TIpeCTaBICHUS Y4eOHON W HAYYHO-TIOMYJISPHON HMH(OpMAIUH, MOTYyYSHHOW U3
Pa3INYHBIX HICTOYHUKOB, KPUTUIECKU aHATU3UPOBATH MOTydaeMyto HH(OPMAITHIO;

PUBOJUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IMPOILIECCOB OKPYXAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUSA M0 (PU3UKE B MOBCEAHEBHON KU3HU IS
oOecrieueHns 0€30MACHOCTU MPHU OOpAILEHUU ¢ MPUOOPaMHU M TEXHUUYECKUMU



YCTpOMCTBaMH, AJIsi COXPAHEHHs 3/I0POBbS U COONIOACHUS HOPM SKOJIOTMYECKOTO
NOBEJICHUS B OKPY>KalOILEH CPeJIE;

paboTaTh B TpyINIe C BBIIOJHEHHEM pa3IUYHBIX COIUAIBHBIX pPOJEH,
IUTAHUPOBAaTh PaboOTy TPYMIbI, PALMOHAIBHO paclpeAeisiTh O0O0S3aHHOCTU U
IJIAHUPOBATH AECATEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, AJICKBATHO OLICHWBATh
BKJIaJl KaXKJIOTO U3 YYACTHUKOB I'PYIIIBI B pEIICHUE pacCMaTpUBaeMOM IPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YJAIOIIMXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (GU3UKKA B (HOPMUPOBAHHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHUpPAa, B Pa3BUTHH COBPEMEHHOM TEXHHUKUA H
TEXHOJIOTUH, B MPAKTHYECKOW AECATEIBHOCTH JIFOJEH, LETOCTHOCTh U €AUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEUHBIA DJIEKTPUUECKUN 3apsijl, JIyd CBETA, TOUECUHBI UCTOYHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIIOHHas MOJENIb aTOMHOTO SApa MpU peleHUr (U3NUYECKUX
3a/1ad;

pacrno3HaBaTh (pU3NYECKUe SBICHUS (TMPOLIECChI) U OOBICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKN U KBAaHTOBOW (DM3HKU: 3JIEKTPUUECKAs] IPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE NEUCTBUSA TOKA, B3aHMMOJEWCTBUE
MarHuTOB, DJJEKTPOMATrHUTHAs WHAYKLUS, JIEWCTBHE MAarHUTHOTO TMOJS Ha
OPOBOJHUK C TOKOM M JBWXKYIIUIHCS 3apsl, SJIEKTPOMAarHWTHBIE KOJICOaHUS U
BOJIHBI, MPSMOJIMHEMHOE PpACIPOCTPAHEHHE CBETa, OTPAKEHHE, NPEITOMIICHHE,
uHTepdepeHuus, AUPpakIus U  NOJAApU3alUsi CBEeTa, JAMCIEPCUS  CBETa,
doToanexTpuueckuit 3¢dext (pororddekrt), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE
JUHEWYATOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAasd MW HMCKYCCTBEHHAs
PaAMOAKTUBHOCTE;

ONHUCHIBATh HM3y4YEHHBbIE CBOICTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYH0  IPOBOJAMMOCTD  PA3jIMYHBIX  CpeA) |
ANIEKTPOMATHUTHBIE SIBJACHUS (TPOLECCHI), HCMONb3Ys (U3UUYECKUE BETUUYHMHBIL:
ANEKTPUYECKUHN 3aps]l, CHJIAa TOKA, JJEKTPUUYECKOE HANPSIKEHUE, JJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIKYIIAs cuja, paboTa TOKa,
WHIAYKUUS MarHUTHOro moJis, cuia Ammepa, cwia JlopeHna, WHIYKTUBHOCTH
KAaTYUIKHA, 3HEPrus AJIEKTPUYECKOr0 M MAarHUTHOTO IOJIed, MEpUo M YacToTa
KojeOaHuii B KoJeOaTelIbHOM KOHTYpe, 3apsii M CHiIa TOKa B Ipolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE paccTosHuE U
ONTHUYECKasi CHJIa JIMH3bI, NPU OINUCAHUM TMPABUIBHO TPAKTOBAaTh (U3UUYECKUMN
CMBICTT HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAUYEHHUS U EIUHUIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJMYMHAMU;



ONUCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHHSI W MPOLECCHI, HCHOJIb3Ys
(dbu3uYeCKre BEIUYMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETAa, SHEPTHS U UMIYJIbC (POTOHA, MEpUO/] MoJIypacnaaa, SHEPTUs CBSI3H
QTOMHBIX sJIep, NpPH OIMCAHWM MPABUIBLHO TPAKTOBATh (DU3UUECKUH CMBICI
WCIIOJIb3YeMbIX BEIWYMH, WX OOO3HAYCHUS W €IWHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTUMH BEITHMYWHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUECKON BEITUYNHBI,

aHaJIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHMS, UCIOIb3Ys (U3UUECKHE
3aKOHBI U NPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBHOIO U MapalJICIbHOTO
COCMHEHUSA IPOBOJHHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKIIMH, 3aKOH MPAMOJIMHEUHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEJOMJICHUS CBETa, ypaBHeHHUE ODWHIITEHHA mia doTodddekra,
3aKOH COXPAHEHUsI SHEPruH, 3aKOH COXPAHCHMS UMIYJbCA, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAHEHHUsI MAacCOBOTO 4HCIa, MocTyiaThl bopa,
3aKOH PAJMOAKTUBHOTO pacraja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYTUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKECHHE U YyCIOBHSA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTPENICNIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MATHUTHOTO TOJISl IPOBOIHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTh W OIKCHIBATh H300pAKEHHUE, CO3/1aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OSKCIEPUMEHTHI 10 MCCIEAOBAHUIO (UBUYECKUX SIBJICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHHUH: MPU ITOM
dbopmynupoBath IpodaeMy/3aaady u TUIIOTE3y Yy4eOHOro IKCIIEpUMEHTa, COOMPATh
YCTaHOBKY M3 TIPEJIOKEHHOTO 000PYI0BaHMS, IIPOBOJIUTH OIBIT U (DOPMYITHPOBATH
BBIBO/JIBI,

OCYILIECTBIISTh MPSIMbIe U KOCBEHHbIC M3MEPEHUs (PU3MUECKUX BEIUYUH, TIPU
ATOM BBIOHMpATh ONTUMAJBHBIM CIOCOO M3MEPEHHUSI U HCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLIEHKH IOTPEMIHOCTEN U3MEPEHUM;

HCCIIEIOBATh 3aBUCUMOCTH (PU3HYECKUX BEIIMYHMH C UCIIOJIBb30BAHUEM IPSMBIX
U3MEPEHUM: MPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh PE3yJbTaTh
MOJIYYEHHOW 3aBUCHUMOCTH (PU3NYECKHX BEJIMYMH B BUJIE TaONMI] U TpapUKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHNS;

coOmro/1aTh TIpaBuiIa 0€30MacHOTO TpyJa MPU MPOBEICHUM WCCIEIOBAHUM B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4YEOHO-MCCIEAOBATEILCKOM M MPOCKTHOM
JESTETLHOCTH C WCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M J1a0OPaTOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3ajJadyd C SBHO 3aJaHHON (PU3MYECKON MOJIEIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aa4u



BbIOUpaTh (PU3UYECKYIO MOJIEb, BBIACHATH (PU3UUECKHE BEIUYMHBI U (HOPMYIIBI,
HEOOXOAUMBbIE NIl €€ pEeLIeHUs, IPOBOAUTH PACUETHI U OLEHUBATh PEAJbHOCTD
[OJy4YEHHOTO 3HaueHUs (PU3HUECKON BEITMUUHBL;

pelaTh Ka4YeCTBEHHBIE 3a/1a4l: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHUW C ONOpPOd Ha M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(uznyeckue sIBICHMUS;

UCIOJb30BaTh  INPU  pEIIEHMH  Y4eOHbIX  3ajad COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALIUU
U TIpe/ICTaBICHHS y4eOHON M HAay4HO-TIOMYJIAPHONW MH(OpMAIMU, MMOJTYYSHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKN aHATU3UPOBATH MOJTYy4aeMy10 HH(OPMAIHUIO;

OOBSCHATh MNPUHLUIBl JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHUS MX O€30MaCHOIO MCIOJb30BaHUS B MMOBCEAHEBHON
KU3HU;

MIPUBOAMUTH MIPUMEPHI BKIIAJA POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYXAIOIIEr0 MHUpA, B pPa3BUTUE
TEXHUKHU U TEXHOJIOTHIl;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MaCHOCTU MpU OOpalIeHuu ¢ MpUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS M COOJIIOICHUS HOPM 3KOJIOTMYECKOTO
[IOBEJICHUS B OKPYXKAIOIIEeH cpene;

paboTaTh B TpyIINE C BBIIOJHEHUEM pA3JIUYHBIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBaTh paboOTy TPYMNIbI, PALUOHAIBHO pACIPEAENsaTh O0O0SI3aHHOCTU U
IJIAHUPOBATH AESATENBHOCTh B HECTAHAAPTHBIX CUTYAlUsX, aJ€KBATHO OLICHUBATh
BKJIQJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B pELIEHUE PACCMATPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE,

B TOM YHUCJIC C YYCTOM pa60qeﬁ nporpaMMbl BOCIIMTAHHA C YKA3aHMCM KOJIMYCCTBA 9aCOB, OTBOAUMBIX Ha OCBOCHHC K&)I(I[Oﬁ
TCMBI.

LleneBbim nmpuopureroM Ha ypoBHe COO sBisieTcst co3aHue OJIaronpHsITHBIX YCIOBUMN 711 NPUOOPETEHUS IKOIbHUKAMU
OIBITA OCYIIECTBJICHUS COLIMAIBHO 3HAYUMBIX JIEII:

1) ombIT Ien, HANPABJICHHBIX HA 3a00TYy O CBOCH CeMbe, POIHBIX U OJIU3KHUX;

2) TPYAOBOU OIIBIT, OTBIT yYacCTHsl B IPOU3BOJICTBEHHOW MTPAKTUKE;

3) OMIBIT JIell, HANPaBJICHHBIX HA ITOJIb3Y CBOEMY POJTHOMY TOPOIY HIIH CEITy, CTPAHE B IEJIOM, OIIBIT JACATSIHHOTO
BBIPAKEHUS COOCTBEHHOW I'PayKIaHCKOM MO3UINY;

4) OmBIT MPUPOJOOXPAHHBIX JE;

5) omBIT pa3perieHus] BOSHUKAIOMINX KOHPIUKTHBIX CUTYAIMi B IIIKOJIE, JOMa I Ha YIIHIIE;

6) OINBIT CAMOCTOSTEIBHOTO MPUOOPETEHHS HOBBIX 3HAHUH, TPOBE/ICHUS HAYYHBIX UCCIICIOBAHUM, OIIBIT
MPOEKTHOM AEATEIbHOCTH;

7) OMBIT N3y4YEHHS, 3AIIUTHI M BOCCTAHOBJICHUS KYJIbTYPHOTO HACIIEINs YEIIOBEUYECTBA, OIBIT CO3aHUS
COOCTBEHHBIX MTPOU3BEICHUH KYIbTYPHI, OIBIT TBOPYECKOT'O CAMOBBIPAKEHHUS;

8) omBIT BeJIcHUs 37J0POBOTO 00pa3a )KU3HU M 3a00THI O 370POBBE IPYTUX JIFOJICH;

9) omBIT OKa3aHMS TOMOIIY OKPYKAIOIIMM, 3200ThI O MAJIBIIIAX HIIH MOYKUIIBIX JTFOSIX, BOJIOHTEPCKUMN OIIBIT;

OMbIT CAMOMNO3HaHMA U CAMOaHa/M3a, OMbIT COLMANbHO NPUEMIEMOrO CaMOBbIPaXKEHUA N Camopeanmsaunm

10 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE Henesbie
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM (uudposbie) NPUHOPUTETHI
Konrpouasnsie | [IpakTnueckue
n/n NPOrpaMMblI Bcero o0Opa3oBaTe/bHbIE BOCIIUTAHUS
padoThl padoThI
pecypcesl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O IO3HAHMUSA
11 ®u3nKa 1 METO/IbI HAYYHOT O 5 bubmmoreka [IOK
' IO3HAHHS https://m.edso0.ru/7f41bf72
Hroro no pasneny 2



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

Paznen 2. MEXAHUKA

bu6nmmoreka [IOK 1,4,56
21 | Kuevarixa > https://m.edso0.ru/7f41bf72
bu6nmoreka [IOK 1,4,56
22 | Hunamuxa ! https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXPAHECHUS B MEXaHUKE 6 bubmioreia LIOK 14,56
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnmnoreka [JOK 2,3,6,7
' KMHETUYECKON TEOpUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK 2,3,6,7
3.2 OCHOBEI TEPMOMHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUS BEIIECTBA. 5 bubnmnoreka [JOK 1,6,8,10
' @Pa30BbIe NEPEXObI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. 3JIEKTPOJANHAMUKA
bubmuorexa [JOK 3,6,9,10
4.1 1 g
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
42 IToCTOSIHHBIN ATEKTPUUECKUN TOK. 12 bubmuorexa [JOK 2,3,6,7
' Toku B pasnmuuHbIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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11 KJIACC

KoimuecTBo yacoB DJIEeKTPOHHBIE IeaeBble
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie) NPHOPHUTETHI
Konrtpouasbnsie | [IpakTnueckue
n/n | mporpamMmsl Bcero o0pa3oBaTejibHbIE BOCITUTAHUA
padoThI padoThI
pecypchl
Pa3znen 1. 9JIEKTPOAUMHAMMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bu6nuoreka [IOK 2,3,6,7
' VHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3pnen 2. KOJJEBAHUS U BOJIHbI
21 MexaHu4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bu6nuoreka [IOK 1,4,5,6
' KonebaHus https://m.eds00.ru/7f41c97¢
99 MexaHn4yecKkne U dJIEKTPOMArHUTHBIE 5 1 bu6nuoreka [JOK 1,4,5,6
' BOJTHBI https://m.edsoo.ru/7f41c97¢
2.3 Omnrnka 10 3 bubnmorera [TOK 16,810
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazaen 3. OCHOBBI CHEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI ClIENMAIEHON TEOPHH 4 1 bu6mmoreka [IOK 1,6,8,10
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasnen 4. KBAHTOBASI ®PU3UKA
4.1 J1eMEHTHI KBAHTOBOU OIITUKH 6 bubmorexa LOK 1,6,8,10
https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenue aroma 4 bubnmnoreka [JOK 1,6,8,10



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK 16,810
43 A 5 7,9
TOMHOE JL1pO https://m.eds00.ru/7f41c97c
Hroro o pazaeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
51 DJIeMEHTHI aCTPOHOMUU U 7 bubnmnoreka HOK 3,6,9,10
' acTpou3HKH https://m.edso0.ru/7f41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOUIEE [IOBTOPEHUE
bu6nuoreka [IOK 3,6,9,10
6.1 O0obmaiowmee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTtpoasubie | IIpakTuyeckue
n/n Bcero U3yYeHHs | 0Opa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®usuka — Hayka o npupone. Hayunsie MeToas! 1 bu6nuoreka [IOK
MO3HAHUSI OKPY’KAIOILIETr0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gusuku B hopMupoOBaHUM
2 COBpPEMEHHOM i)a HOM K(g I;I/IHIi MHpa, B 1 bubmmorexa [JOK
P e P b https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIFOIeU
Mexanunueckoe apmxkeHne. OTHOCUTENBHOCTD
3 MEeXaHU4ecKoro AsuxeHus. [lepememienue 1 bubmmorexa LIOK
a - epeMett ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMOIMHENHOE ABUKEHUE 1 bubmmorexa LIOK
p P https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE NMPSMOIMHENHOE JBUKEHNE 1 bubmmorexa LIOK
yORop P A https://m.edsoo.ru/ff0c372e
6 CBo0OonHOe ajieHne. Y CKopeHHe CBOOOHOTO 1 bubnuotexa [JOK
najacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe nBuxeHne. J[BrmxeHne 1 bubmuoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuiest.
8 HMuepuuanbHble cucTeMBI oTcUeTa. IlepBhIit 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
9 Macca tena. Cuna. [IpuHiun cynepnosunuu 1 bu6mmoreka [IOK

cuit. Bropoit 3akoH HerotoHa muist

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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MaTepHaHBHOﬁ TOYKH

10 Tperuii 3akoH HproTOHA [U1s1 MarepuaibHbIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCEMUPHOTO TAroTeHus. Cuiia TsHKeCTH. bubnmnoreka HOK
[IepBas kocMu4eckas CKOPOCThb https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuent tpenns. Cuiaa
13 conpOTiBneHm{ nptq)uBHmeHmf TeNa B bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHOe U BpalaTeIbHOE TBUKCHHE
14 a0CoJIIOTHO TBEPAOTO Tena. MOMEHT CHUIIBIL. bubnmoreka [JOK
I1ieyo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbsc MaTepralibHOW TOUYKHU, CUCTEMBI
15 MaTepuaibHbIX ToueK. IMnynbc cuiibl. 3aKoH bubmmorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUsI UMITYJIbCca. PEakTUBHOE IBU)KEHHE
Pa6ota u momHOCTh cuibl. Kunetudeckas
16 SHeprus MarepuaiabHoi Touku. Teopema 00 bubmiorexa LIOK
% https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOI SHEprun
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPrus ynpyro neopMUpOBAHHON MPYKUHBI. bubnuotexa [JOK
[MoTennmansHas 2HEprus Teaa BOIU3U https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTH 3E€MJIU
[ToTeHmanbHbIe U HETIOTEHIIUATBLHBIE CHITHI.
18 CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHIT C bubnuotexa [JOK

M3MEHEHUEM MEXAHUYECKON 3HEPTUU CUCTEMBI
Tel. 3aKOH COXPaHEHHsI MEXaHUYEeCKON SHEPTHH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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JlaboparopHas pabora «cciaenoBanue cBsizu
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

19 SHEPI'UM TeJla Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOIO KI'yTa»

20 KonTtponsnast padora no teme «Kunemaruka. bubnmnoreka HOK
Jlunamuka. 3aKOHbI COXpaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OcHoBHbIE HO\:]IO)KGHI/ISI MOJIEKYJISIPHO- BuGmiorexa LOK

21 KHHETHYECKOU Teopuu. bpoyHoBcKkoe

https://m.edsoo.ru/ff0c4dc2
neuxenue. Auddysus
Xapakrep JIBM>KEHUS U B3aUMOJCHCTBUS YaCTHI]

22 BelecTBa. Mojiesid CTpOCHHS Ta30B, KUJIKOCTEH
U TBEPABIX TENI

23 Macca mouekyn. KonndecTBo BemiecTsa.

[TocTostHHas ABorazipo

24 TenmoBoe paBHOBecue. Temmeparypa u eé€
n3mepenue. [llkana remneparyp Llenbcus

o5 Wneanwusiii raz B MKT. OcHoBHOE ypaBHEHME bubnmnoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AbGcomoTHas TeMnepaTypa Kak Mepa cpeiHei

26 KMHETUYECKOW SHEPTUH IBUKEHUS MOJIEKYI. bubmmorexa LIOK

. https://m.edsoo.ru/ff0c511e
Vpasuenue MenzaeneeBa-Knanelipona

27 3akoH [lanpToHa. I'a30BBIC 3aKOHEI
JlabopaTtopHnas pabota «HcciaenoBanue

28 3aBUCUMOCTH MEK/Y TapaMeTpaMu COCTOSTHUS
pa3peKEHHOr0 ra3a»

29 W3omporneccsl B HACaILHOM ra3e v ux bubmuoreka [IOK
rpaduveckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e

30 BryTtpeHnHss oHeprus TepMOAMHAMUYECKOU bubmuoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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CHCTEMBI U CIIOCOOBI €€ N3MEHEHMS.
KonunuectBo Temnorel u padora. BHyTpeHHsis
SHEprusi OJHOATOMHOI'O UAEaIbHOIO ra3a

https://m.edsoo.ru/ff0c5952

31 Bunb! Teruionepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0c5c36
2| Kommeerso retom npi ensonepezae biGiorera LIOK
AmaGarusiii nporece https://m.edsoo.ru/ff0c5c36
33 [IepBblil 3aKOH TEPMOJIMHAMUKY U €TO bu6nuoreka [IOK
IIPUMEHEHHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoze. Bropoit bubnmnoreka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunmun aeiicteus u KITJ[ TemioBoit MammHbl ﬁ::;ij:jlpllr(r)f:cli(;groulliffOcGOOa
36 [Muxn Kapuo u ero KIT/I
37 DKosorunyeckre npo0IeMbl TEMIOIHEPTeTUKH
38 O6o6maromuit ypok «MonekynsipHas hu3mka. bubmuorexa [JOK
OCHOBBI TEPMOJIUHAMUKH » https://m.edsoo.ru/ff0c6938
39 KonrtponbHas pabora no teme «MosnekynspHas bubmmnoreka [JOK
¢uznka. OCHOBBI TEPMOJIMHAMUKI» https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHeHcauus. cnapenue bubmmnoreka [JOK
Y KUIIEHHE https://m.edsoo.ru/ff0c63b6
a1 AOcoNrOTHAs 1 OTHOCUTEIbHAS BJIAKHOCTh but6mmorexa [IOK
Bo3ayxa. HaceileHHsIil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u aMoppHbIE
42 Ten:.ﬂAHHprorE/m CBOMCTB KpI/ICTaJ'IJ'IOI]:i) Bubmmorexa LIOK
Kunxne kpucramisl. CoBpeMeHHbIE MaTEpUabl https://m.ds00.1/H0CGS1D
43 [InaBneHue u KpuctTaIM3anus. Y 1eabHas bubnuotexa [JOK



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

TCIIJIOTA IIJIaBJICHUA. CY6J'II/IMaI_II/I${

https://m.edsoo.ru/ff0c6708

44 YpaBHeHue TerioBoro OagaHca bubmmorexa [JOK
https://m.edsoo.ru/ff0c6820
45 DnekTpusalus Tei. DIeKTpuueckuit 3apsia. Jsa bubnmnoreka HOK
BHJIA DJICKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
ITpoBOIHMKH, TUDICKTPUKU U
46 n(f)nynpOBonHHKH. 3a1<(I:H COXpaHEHHUS bubamorexa LOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKOTO 3apsiia
47 B3aumoneiictBue 3apsaoB. 3akoH Kyiona. bubnmnoreka [JOK
To4deuyHbI! ANEKTPUUECKUN 3aps]l https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTD AIEKTPUYECKOTO OIS,
48 [TpuHIMI CYyNIEPIIO3ULINY DTIEKTPUIESCKUX bubmmorexa LIOK
. N https://m.edsoo.ru/ff0c6df2
noniei. JIunum HanpsHKEHHOCTH
49 Pabota cuit aneKkTpocTaTHuecKoro moJisi. bubnmnoreka [JOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edso0.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 BJII;KTPOCTaTI/I‘IeCKOM noie. JusnexTpudeckas bubmorexa [JOK
https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
N bubmmorexa [JOK
>1 MeKTpOEMKOCTS. KomAercaTop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IIOCKOTO KOHJIEHCATOPA. bubnmnoreka [JOK
DHeprusi 3apsyKEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenune
ANIEKTPOEMKOCTH KOHIeHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAJILHOTO anmapara,

CTPYHWHOTO MPHUHTEPA. DIEKTPOCTaTUYECKAas
3amuTa. 3a3eMIIEHHE 3JIEKTPOIIPHOOPOB



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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55

DJIEKTPUUYECKUH TOK, YCIOBHUSI €TI0
cymectBoBanusl. [locrosunsiii Tok. Cuiia Toka.
Hanpspkenue. Conportupienue. 3akon Oma s
y4acTKa Lenu

56

[TocnenoBarensHOE, MapaJuIEIbHOE, CMEIIAHHOE
COEIMHEHHE MPOBOIHUKOB. JlabopaTopHas
pabota «/3yueHne CMEIIaHHOTO COeTMHEHHS
PE3UCTOPOBY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOrO TOKA.
3akoH [[xoynsa-JleHna

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

58

3akon OMa 715 TOJTHOM (3aMKHYTO)
NEKTpUYecKoi nenu. KopoTkoe 3ambIkaHue.
JlaGopatopnas pabora «13mepenne I1C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

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

59

ONEeKTPOHHAs MPOBOJUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOANMOCTb

60

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTYYKOB

61

[MonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAuMOCTh. CBoiicTBa Pp—N-
nepexoja. [lomympoBoHUKOBBIE TPHOOPHI

but6mmorexa [{IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTpUYECKUI TOK B pacTBOpax M pacruiaBax
JNEKTPOIIUTOB. DIEKTPOIUTHIECKAS
JUccoLranus. JIEKTPOIN3

but6mmorexa [{IOK
https://m.edsoo.ru/ff0c82ba

63

SJICKTpI/I‘{CCKI/Iﬁ TOK B ra3ax.

bubnunorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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CaMOCTOSTENBHBIA ¥ HECAMOCTOSTEILHEIN
paspsaa. Monnus. [lnazma

DnekTpuueckue mprudopbl U YCTPOMCTBA U UX

bub6nmoreka [IOK

64 IpakTH4eckoe npumeHenue. [IpaBuiia TexHuku 1 https://m.edsoo.ru/fOc86fc

0e30MacHOCTH
. bu6nmorexa [IOK

65 O06o0marmuii ypok « 3JeKTpOANHAMUKAY 1 httos://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [locTosHHbII 1 bu6nuoreka [IOK
ANEKTPUYECKUN TOK. TOKM B pa3iMyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PeseprHblit ypok. KonTponbHas paboTa 1o reme 1 bu6nuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 PeseprHbIit ypok. O600mAarOmuii ypok 1o 1 bu6nuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa mudpoBbIe
Tema ypoka KourpoJusbnbie | IIpakTnuyeckue p
n/n Bcero u3ydeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIE MArHUTHI U UX B3aUMOJICHCTBHUE.
1 MarnuTtHoe noJjie. BekTop MarHuTHOM 1 bubmmorexa [JOK
' b https://m.eds00.ru/ff0c9778
UHAYKIUA. JIMHUA MarHUTHOW WHIYKIIUN
MaruauTtHoe 1noJje mpoBOAHHUKA ¢ TOKOM. OTbIT
2 Opcrena B3aI/IMOZI§I>iCTBI/Ie MIPOBOJTHUKOB C 1 bubmorexa [IOK
P ' P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabota «3yuyeHrne MarHUTHOTO 1 1 bubnmoreka [JOK
MOJISI KATYHIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TOJIS1 HAa POBOJIHUK C
4 tokoM. Cuita Amniepa. JlabopatopHast pabora 1 1 bubmuoreka [IOK
«HccnenoBanue nelcTBUS IIOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MarHUTHOTO TOJISI HA IBUKYIITYIOCS
5 3apspkeHnyro yactuny. Crna Jloperia. Pabora 1 bubnmorera [TOK
P Yo 4 P ' https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna
DnekTpoMarHuTHas uHAyKIus. [ToTok BekTopa
6 MarHuTHOW MHAYKIMHU. DJIC nHAYyKIUH. 3aKOH 1
AIIEKTpOMAarHuTHOU nHAYKIMu Dapanes
v JlaGopatopHas pabota «MccnenoBanue 1 1 bubmuoreka [JOK
SIBJICHUS 3JIEKTPOMArHUTHON MHAYKIIAW) https://m.edsoo.ru/ff0cal50
8 HNunykTuBHOCTS. fIBIEHUE CAMOMHAYKIIUH. 1 bu6muoreka [JOK
OJ1C caMOMHIYKITMK. DHEPTHUsI MATHUTHOTO https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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IMOJIAA KaTylIKHU C TOKOM. QHGKTpOMaFHI/ITHOG
I10JIC

TexHuyeckue ycTpoiCcTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MAarHUTBHI, SJIEKTPOMArHUTHI,

) AIIEKTPOABHUTaTEINb, YCKOPUTEIH HIIEMEHTAPHBIX
YacTull, UHAYKIUOHHAs 1e4b

10 O6o6mmarmuii ypok «MarauTHoe moJe. bubnmnoreka HOK
DNeKTpOMarHuTHast MHIYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTponbnas pabora o teme «MarautHoe bu6nuoreka [IOK
noJie. DJIEKTPOMarHuTHAsE WHIYKITUS) https://m.edsoo.ru/ff0cad58
CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.

12 lMapmonnueckue konedanus. YpaBHeHUE bu6nuoreka [IOK
rapMoHH4YEcKUX Kosebanuil. [IpeBpaiienue https://m.edsoo.ru/ffOcaf06
SHEepruu
JlaGopatopHas pabota «MccienoBanue

13 3aBUCHMOCTH MEPUO/Ia MAJBIX KOJIeOaHUi Tpy3a
Ha HUTH OT JJIMHBI HUTU M MaccChl Ipy3a»

KoneGarenbHblil koHTYp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KOJICOAHNUS B UI€aTbHOM
14 K0JIe0AaTeTbHOM KOHTYpE. AHAIOTHS MEXITY brbmmorexa [OK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
KoJIe0aHUSIMU

15 ®opmyna Tomcona. 3aKOH COXpaHEHUS bubmuoreka [IOK
SHEPTHH B UJCATHFHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHne 0 3aTyXarOIUX KOJICOAHUSX.

16 BriHyX/1eHHBIE MEXaHUYECKHE KOIeOaHUs. bubmuoreka [IOK

Pe3onanc. BeiHyXI€eHHBIE 2IEKTPOMArHUTHBIE
KOJIeOaHus

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cbb86

[TepemennsbIit Tok. CuHyCcOMAATBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOIO

bub6nmoreka [IOK

o TOKa. AMIUTUTYAHOE U IEUCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/ffOcbd34
CHUJIBI TOKA U HAMPSHKEHUS
18 Tpanchopmarop. [Ipon3BoacTBo, nepeaaya u
noTpeOJIeHUE SIEKTPUIECKON SHEPTUU
Y CTpONCTBO U MPAKTUUECKOE IPUMEHEHUE
19 3nelfrpnqecxorop3B0HKa, reHepETopa bubamorexa LOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JINHUH 3JIeKTpornepeaad
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
20 anekTposHeprun. KyiabTypa ucnosib30BaHus
AJIEKTPO3HEPTUU B IOBCETHEBHOM KU3HU
MexaHnueckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bu6nuoreka [IOK
pacIpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ TPOJOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnmnoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHHIE BOJIHBI, IX CBOMCTBA U bubnmnoreka [JOK
ckopocTb. [Ikana 31eKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHUS.
PazButue cpeacts cBsa3u. Paguonokanus
bu6nunorexa [JOK
25 KonTtponbhas padora «KonebaHus 1 BOJTHBD httos://m.edsoo.ru/f0cC6T8
[IpssMonnHETHOE pacIpOCTpaHEHUE CBETA B
26 ozlljﬁopo;[Hoﬁ CpCI[IZ:. T(I))qeml{)blﬁ UCTOYHUK bubmorexa LOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
27 OtpakeHue cBeTa. 3aKOHbBI OTPAXKEHUS CBETA. bu6muoreka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350

[Toctpoenue n300pakeHni B IIIOCKOM 3epKalie

https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue ceeta. [loiHOE BHYTpEeHHEE

28 otpaxenue. lIpenenbHplil yroa noaHoro bubamorexa LHOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlabopaTtopnast pabota «/3mepenue nokaszaresns bubnmnoreka HOK
MPEJIOMIICHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n300paxxeHui B TNH3E. bubmuorexa [JOK
®opmyiia TOHKOM JIMH3BI. Y BEJIMYCHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHas pabora «VccienqoBanue CBONCTB
M300paKCHUI B JIMH3AX
Hucnepcus cBeta. CoxHBIM cocTaB 6esoro
32 ceera. [[per. JlaboparopHas pabota
«Habmonenne nucnepcun cBeTay
33 WnTepdepenmus ceera. Judpakuus cera. bu6nuoreka [IOK
JudpaxkuonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonspusanus bu6muoreka [IOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpudOpPHI U yCTPOMCTBA U YCIOBUS
ux 6€30MacHOTO NMPUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KIIACCHUECKOM
36 MexaHukd. [TocTynarsl cenuanbHoi Teopun bubmmorexa LIOK
OTHOCHTENEHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTHh OJTHOBPEMEHHOCTH. bubnmnoreka [JOK
3aMe/IJIEHne BpEMEHU U COKpAIlEHUE JJTMHBI https://m.edsoo.ru/ffOcfad42
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
38 CBsI3b MaCCBhI C SHEPTHEN U UMITYIBCOM. Bubmmorexa LIOK
https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
39 KonTponbras padota «Ontrka. OCHOBBI bu6mmoreka [{JOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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CHGHI/IaHBHOﬁ TEOPHUHU OTHOCUTCIIBHOCTU

https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyia [Tnanka. Dueprus u bubnuoreka [IOK
UMITYIIbC (OTOHA https://m.edsoo.ru/ffOcfel6

41 OtkpsiTHe 1 uccienoBanue Goroddekra. bubnmnoreka HOK
Ompitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3ako otoa(dekra. YpaBHeHHe Dii eliHa

42 (I;H P qT) o ?iq) (TK PapHeHH HI:)IHT - bubnmnoreka HOK
AT QOTOSQMEITA. «RpacHad rparuta https://m.edsoo.ru/ff0d015e
dboTtoapdexra

43 Hasnenue ceera. Onbitel [1. H. Jlebenena. bubnmnoreka [JOK
XUMHYECKOe NeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCcTpoiuCcTBa U MPAKTUIECKOE

44 npuMeHeHue: GoTo3IEeMEHT, (POTOAATUHK,

COJIHEUHas1 baTapesi, CBETOIUO/

45 Pemenne 3amay o teme «JJIEMEHTEI bu6nmorexa [IOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbiTel Pesepdopaa

46 10 paccesiHuio o-4yactull. [Imanerapnas mojaenb bubmorexa HOK

P t P A https://m.edsoo.ru/ff0d091a
aroma
bu6nuorexa [JOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u morsonieHue GoTOHOB IpHu
48 e z:o € aToma ¢ OH:{oro (bOBHSI JHE prpm Ha bubmorexa HOK
p VH g P P https://m.edsoo.ru/ffOd0Oafa
Ipyroil. Buasl criekTpoB
BonnoBeie cBOMcTBaA YacTull. BoaHbI e
49 bpoiinsa. Kopmyckyns HO-BI(;IHHOBOﬁ HaJ‘II/ISM bubmmorexa [IOK
P + ROPHYCYIAP ﬂy ' https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYXJICHHOE U3TyUeHNe
50 OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI bu6muoreka [IOK

Pesepdopaa mo onpenenenuto cocraBa

https://m.edsoo.ru/ff0d0fd2
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PaaAruOaKTUBHOI'O U3JIYUCHUA

51

CgoiictBa anb(da-, 6eTa-, raMMa-U3TydCHUS.
Brnusinue pagnoakTHBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTkpbITHE IPOTOHA U HEUTpOHA. 130TONBI.
Anbda-pacniaa. DIEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacnan. ['amma-uznydyeHue

but6mmoreka [IOK
https://m.edso0.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B s1pe. Sl nepHble
peakuuu. SAnepuslii peakrop. IIpodnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKUE aCIIEKThI
AIEPHOMN dJHEPrETUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulibl. OTKphITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
perucTpanuu 31eMeHTapHbIX gacTull. Kpyribii
ctois1 «OyHIaMeHTaIbHbIE B3AaUMOICHCTBHUSA.
EnnncTBO (hM3mvecKkoil KapTUHBI MUPay

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3mH0T0 Heba. Co3Be3aus, spKue
3Bé3I[I>I, IIJTaHETHI, UX BUJIUMOC IBUXKXCHUC.
ConneyHas cuctema

56

Comune. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CosHIa U 3BE3]

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3IbI
JIaBHOM MOCJEA0BaTeIbHOCTU. BHYyTpeHHEe
ctpoenue 38€3/1. COBpeMEHHBIC MPEACTABICHUS
0 MPOUCXOXKIEHUH U 3BooK CoHIla U
3BE3]

58

Muneunsii [Tyt — Hama ["anakTuka.
ITomoxenne u nemxerne Comaia B [amakTuke.



https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0e38

[Nanaktuku. YEpHbIE IBIPHI B APAX FalaKTHK

59

Bcenennas. Pa3zoeranue ramaktuk. Teopust
bonbmoro B3peiBa. PenkToBOE HM3IIydeHHE.
MeraranakTuka

60

Hepemennsie npo6ieMbl aCTPOHOMHUH

61

KonTponpHas padoTta «1eMeHThI aCTPOHOMUU
U acTpOPUBUKI»

62

O6o6maromuit ypok. Pons dpusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON M ATHYECCKOM
chepax IesaTeTbHOCTH YeIOBEKa

63

O6o6maromuii ypok. Pons u Mmecto Gpusuku u
ACTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE
MUpa

64

Ob6o6maromuit ypok. Ponb ¢puzndeckoit Teopun
B ()OPMHUPOBAHUY MTPEJICTABICHUI O
¢buznyecKoil kKapTuHe MUpa

65

O6o06matomuii ypok. Mecto pusnyeckoi
KapTHUHBI MUPA B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUH O
pupoJIe

66

PesepBHBIi ypok. MarHutHoOe 1osie.
DNeKTpOMarHuTHAasI NUHIYKIHS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIELHATBbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnslit ypok. KBantoBas ¢puznka. DneMeHTbI
ACTPOHOMHUU U aCTPOPU3UKU

but6mmorexa [{IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET






		2023-09-21T22:03:55+0300
	МБОУ гимназия Г.Узловая Тульской области
	С_В_Мытарев




