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INOACHUTEJIBHASA 3AIINCKA

[TIporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TpeOOBaHUN K pe3yJsibTaTaM
OCBOEHHMSI OCHOBHOHM 00pa3oBaTeNbHON Mporpammel, npeactaBieHHbix B OT'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHON pabdodeil MporpaMMbl BOCHHUTAHHS U
KOHIICTIIIUY TIPEeTo/ilaBaHusl y4ueOHoro mpeamera «Dusnka» B 00pa3oBaTEIBHBIX
OpraHU3aIusAX Poccuiickoi Odenepannu, peanu3yommx OCHOBHEIE
oOpa3oBareabHbIe MPOTPAMMBI.

Copepxanue mnporpaMMbl 10 (HU3MKE HAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOydatomuxcs 10-11 xmaccoB mpwm
oOy4eHHH ux (u3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/IEATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiM GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAlpPEIMETHBIM pe3yJibTaTam
OoOy4eHHs, a TaKKE€ YYHUTHIBACT HEOOXOIMMOCTh peau3allud MEKIPEIMETHBIX
CBs3€ll (PU3UKM C €CTECTBEHHO-HAYyYHBIMU Y4YeOHBIMH IpeaMmeTamu. B Heit
OTIPEENISIIOTCS OCHOBHBIE LIETU M3Yy4YEeHHs] (PU3MKU HA YPOBHE CPEIHEro OOILEero
o0Opa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeJIMEeTHbIe, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYALT:

® [UJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepxanue yueoHoro npeamera «dusuka» no rogam o0yudeHuUs.

du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbBIN BKIIAJ B CUCTEMY
3HaHUM 00 okpy:karomiem mupe. [lIkonbHbIH Kypc PU3MKK — CUCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, TOCKOIbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
dbusnyeckoir reorpadueld W acTpoHoMuei. lcronb3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUU  ONpenessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHs HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuyenue Qu3MKM BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOydaromuxcs, B (OpMUpOBaHHE YMEHUN NPUMEHATH
HAyYHBIH METO]I TO3HAHUS TPY BHITIOJIHCHUH UMH YICOHBIX HCCIICIOBAaHUH.

B ocHOBYy Kkypca (usmku Uit YpOBHsS CpelHero ooOmero oOpa3oBaHUs
MOJIOKEH pAl WIEH, KOTOpPhIE MOXKHO pacCMaTpUBaTh KaK MPUHIMIBL €ro
ITOCTPOCHHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISICTCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIHOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Matepuan Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Beagymum B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peannzanus OpeanojaracT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHANa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢bu3ukn ¢ pa3BuUTMEM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U KOJIOTHYECCKUMU TTPOOIeMaMHu.

Hoes  npuknaonou  nanpasnrennocmu. Kypc ¢Gu3ukm —mpenmonaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTMYECKUX MPUIIOKCHHM
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sKonocuzayuu peanusyercs TMOCPEACTBOM BBEJCHHUS DSJIEMEHTOB
CONlepKaHMs, TOCBAIMIEHHBIX JKOJIOTHYECKUM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKUH M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JIeM palMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30M1acCHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (U3UKM Ha YPOBHE CPEIHEr0o OOIIero
oOpa3oBaHus SBISAIOTCS (hU3MUecKue Teopur ((POpMHUpPOBAHWE TMPEIACTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O TNPHUpPOAE, TpaHULAX
MPUMEHUMOCTH TEOPUH, JJIA ONUCAaHWUSA €CTECTBCHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CUCTeMHO-ACSITEIIbHOCTHBIN MOAX0 B Kypce (PU3UKHU peanu3yeTcs MpexIie
BCEro 3a CUET OpraHu3alyd SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHSI Kypca (GU3MKM — O3TO HKCIOJIB30BAHHE CHUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIAOOPATOPHBIX PpadoT,
KOTOpBIE B IporpamMme 1o ¢usuke oObEeIUHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
MpakTUYeCKux paboT. BhiaeneHne B yka3aHHOM IepevHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS YydYaCTHUKAMHU
o0pa30BaTeIBLHOTO TIPOIECCa HCXOJs U3 OCOOCHHOCTEH IUIAHUPOBAHUS W
ocHameHuss kaOwHera ¢u3uku. Ilpm »>TOoM oOecrneunBaeTcs OBJIAJICHHE
OOy4arOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeI0BAHUS
3aBUCUMOCTEH (U3MUECKHX BEIMYWH W TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE YHENSETCS PEHICHUIO PACUYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aJJaHHOHN (DU3UIECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOIO pasjelia Kypca, TaKk U MHTETPUPysS 3HAHUS U3
pa3HbBIX pa3neioB. /[ KadyeCTBEHHBIX 3aJ1ay MPUOPUTETOM SIBIISFOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKHX SBJICHUH M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrone BbhIOOpa (U3MYECKOW MOAETW MJisi CHUTYallud TPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO K marepHaibHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4eOHOro rporecca 0a30BbIM YpOBEHb Kypca
(GU3UKY Ha yPOBHE CPEHETO 00IIEro 00pa3oBaHus JOJIKEH U3Y4aThCsl B YCIOBHSIX
MpPEeIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
MPEJIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kabunere (U3MKU NOKHO OBITH
HeoOXxouMoe JiabopaTopHOe OOOPYJIOBaHHWE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKE YUCHUUYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JemoHcTpanonHoe oOopyaoBaHue (OpMUPYETCs B COOTBETCTBUHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTPAIMN IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBICHUW M  TPOLECCOB, OMIUPUYECKUX H
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHYECKHUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W ITU(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIE ITU(DPOBBIX JabOpaTOpuid.

OCHOBHBIMHU HEJIIMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCSI:

e (opmupoBaHHEe HHTEpECa M CTPEMIICHHS] OOYYaIOIIUMXCS K HAyYHOMY
M3YYEHUIO TPUPOJIbI, PAa3BUTHE MX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

® pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUS M (DOPMHUPOBAHKE
MCCJIEI0OBATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHWE HAYYHOTO MHPOBO33PCHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopmupoBaHWe yMEHUH OOBSICHATH SBIEHUS C HCIOJIH30BAHUEM
(bU3UYeCKUX 3HAHUHM M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHHe MpEACTaBICHUN O poir (DU3UKHU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTikeHne 3TuX 1enield obecrneunBaeTcsl pelieHueM CIIeAyIouX 3a1a4 B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpETHEro o0IIero oopa3oBaHus:



® [pUOOpETEHUE CUCTEMBbl  3HaHMM 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, ODJIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHWE YMEHUH TPUMCHATH TEOPETHUYECCKUE 3HAHUSA IS
oOBbsiCHeHHUS (PU3WYECKUX SABJICHUH B TPUPOAEC W IS TNPUHATHSA
MPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

® OCBOCHHE CIOCOOOB pEIIeHUS PAa3MYHBIX 3aJad C SIBHO 3aJaHHOU
bu3nYecKol MOMAENbI0, 3a/lay, MOAPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3faHue (pU3NIeCcKor MOJIEINH, aICKBATHON YCIIOBUSAM 3a/1a4u;

® [OHMMaHUE (U3MYECKHMX OCHOB W NPHUHIMIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

® OBJAJCHHEC METOJAAMH CaMOCTOSTEIBHOTO TJIAHUPOBAHWS W TPOBEICHUS
(GU3UYECKUX SKCIEPUMEHTOB, aHAIM3a W HHTEPIPETAIuu UHOOPMAIIHH,
OTIPEJICIICHHS IOCTOBEPHOCTH MOJIYYCHHOTO Pe3yJIbTaTa;

® CO3JaHME YCJIOBUM ISl PA3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mporpamMme 1O (U3MKE TMEpeyYeHb JIa0OPATOPHBIX H
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeJaeT BBIOOD
MPOBEACHMS JTA0OPATOPHBIX pPabOT M OMBITOB C YYE€TOM HWHIWBHIYATbHBIX
0COOCHHOCTEH 00YUaIOIIUXCSI.



COJEPXAHUME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®dusrka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUS OKPYXKAIOLIEro
mupa. Ponp JKkcnmepuMeHTa W TEOpHMM B IPOLECCE IO3HAHUSA MPUPOJBIL.
OKCHepUMEHT B (PUBHKE.

MopnenupoBanue (U3MUECKUX SIBIEHUN M mpoueccoB. HayuHble rumoTessl.
dusnueckre 3aKOHbl U TEOpPHUH. |'paHMIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponb u mMecTto Quszuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble M UIUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Knunemaruka

Mexanuueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXaHHUYECKOTO JIBHXKEHUS.
Cuctema otcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOM TOYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUue. [ 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepUaibHONU TOYKU OT BPEMEHH.

CBoOoHOE nazieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuHenHoe  nBmkeHue. [IBMKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, TUHEHHAS
ckopocTk. [lepron u yacrora oOpamienus. LleHTpocTpeMHUTeIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JIBH>KCHUE CHAPSJI0B, LIEMIHBIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WITIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHK
JIBHOKCHUSL.

[IpeoOpa3zoBaHue TBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABWKEHHS Tejla, OPOIIEHHOrO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHust CBOOOIHOTO IaICHHMS.

Hanpagnenue ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yuyeHrne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOWIEHUS MEXAY IYTSAMH, HPOWICHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NPU PAaBHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU KUIKOCTH.

N3yuenue ABukKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /[unamuka

IIpuanun  otHocutenbHOCTH  ['anmnes.  IlepBeid  3akoH  HproToHa.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIL MaTepuanbHON Touku. Tpetnit 3aKkoH HeroTOHA /151 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuina TpeHUsl CKOBKEHHS U cujia TpeHus mokos. Koaddunuent tpeHus.
Cuiia conpoTUBIIEHUS PU IBUX)KEHUU TEJa B KUIKOCTU WUIIU Ta3e.

[locTynarensHO€E U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHUJIbI OTHOCUTEIBHO OcH BpaumieHus. llnedo cunbl. YcioBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHnueckue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: TMOIIIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUHH.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cnoBust paBHOBecHs TBEPAOro Tena. Buael paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomol

N3yuenue aBuxkeHUs: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXKUHE U
pe3nHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciaoBUM pPaBHOBECHUS TBEPAOrO TeEJA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKOHBI COXpaAHEHHSI B MEXAHHKE

NMnynbc MarepuanbHOM TOUKHM (Tea), CHUCTEMbl MaTEpHAIbHBIX TOYEK.
Nmnynbe cUllbl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepHalibHOW TOuYkH. Teopema 00 H3MEHEHUU
KMHETHUYECKOU SHEPTUMU.

ITorennuanbHas SHEprusl. [TorennumanpHas SHEprus yIpyro
nedhopMupoBaHHONW — mpykuHbl.  [loTeHimManbHas  SHepruss Teina  BOIM3U
MTOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHIMAIbHBIE  CHUJIBL. CBsizb  paboOTHI
HEMOTCHUHUAIBHBIX CUJI C W3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TeEIL.
3aKOH COXpAaHEHUsI MEXaHUYECKON IHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
MPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon mMOTEHIIMATEHOM YHEPTUU B KHHETHUECKYIO i OOPATHO.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3yuyenue abCOIIOTHO HEYNPYToro yjaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanne CBS3u pabOTHI CHIBI ¢ M3MEHCHHEM MEXaHUYECKOW SHEPTrUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MoJsekyasipHasi pu3uka 4 TEpMOAUHAMUKA

Tema 1. OcHOBBI MOJIEKYIIPHO-KHHETHIECKOH TeOpHH

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJCHCTBUS YacTUL BelIECTBA. MoAenu CTpPOEHUs Tra30B, XUJIKOCTEU U
TBEPIBIX TeN U OOBICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MoJieneil. Macca u
pa3mepsl Mosekyi. KonnyecTBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACAIBHOrO Ta3za. AOCOJIOTHas TeMmrepaTypa Kak mepa
CpeHEN KHUHETUYECKOW SHEpPruu TEIJIOBOro IBIKEHHMS yactull raza. [llkana
temneparyp KenbBuHa. 1'a30Bbie 3akoHbI. YpaBHeHue MeHnneneeBa—Knanenpona.
3akoH JlanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnbiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHHUS.

Mogpens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Monaens, WiutocTpupyoias Npupoay AABJICHH ra3a Ha CTEHKH cocya.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
M30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomol

OmnpeneneHue Macchl BO3Ayxa B KJIACCHOM KOMHAaTe Ha OCHOBE W3MEpPEHUM
00bEéMa KOMHATHI, aBJICHUS U TEMIIEpPaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHOBBI TEDMOAHHAMHKH

TepmonuHamuueckasi cucteMa. BHYTpeHHsisi SHEprusi TEPMOJIUHAMUYECKON
CUCTEMBI U cTIoco0bl €€ n3meHeHus. KomudyecTBo TeminoTel u padota. BEyTpeHHss
BHEpPrusi  OAHOATOMHOIO  HWJEAJBbHOrO  rasa. Buabl  Temonepenavu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3TydYeHHUE. Y IeNbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOTUHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpatumMocTh Mpo1ieccoB B IPUPO/IE.

TermoBele  MammHbl.  [IpuHOMIBI  AEUCTBUSA — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MaimnMHax. KodpQuUIMEHT Moie3HOro
nerctBua TeroBo mammubl. [{ukn KapHo m ero ko3@duuueHT mose3Horo
JEUCTBUA. DKOJIOTMUECKUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUIaTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpPEHHEW 3HEpPruM Tejia MPU COBEPLICHUH PaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3[yXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUI€OAEMOHCTpAIs).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu TeIlonepeaaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Arperarusie cocrosinus BeliecrBa. Pa3oBple nepexonnl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO3ayxa. HacelmeHHsld mnap. YnaenbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KATICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIKs CBOMCTB
kpuctamioB. JKuakue kpuctawibl. CoBpemMeHHble Marepuaibl. [lmaBineHue u
KpUcTayu3aius. Y aelbHas Teriora miasiaeHus. Cyomumanms.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUS] COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Crioco0Obl M3MEpEHUs BIAXKHOCTH.

Hab6nronenune HarpeBanus U MjiaBieHUs] KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JinekrpoauHamMuka
Tema 1. JirekTpocrarnka
OnekTpu3anms Tell. OJIEKTpUUeCKuil 3apsna. JlBa BHIAa 3JIEKTPUUYECKHUX
3apsaoB. [IpOBOAHUKM, DUAJIEKTPUKU U MOJYNPOBOJHHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodyeuHbIN 3JIEKTPUYECKUAN 3aps/l.
OnekTpuueckoe mosie. HampskEHHOCTh  dJIEKTpUUECKOro mojsd. IlpuHiun



CYIEPIIO3ULIUN DJICKTPUUYECKUX MOJIEN. JIMHUM HANpssKEHHOCTH BJIEKTPUYECKOTO
TOJISI.

Pabora cun  anektpocratudeckoro  mousist.  Ilorenuwman.  Pa3zHocTh
MOTCHIMANOB. [IpOBOAHWMKM W JHMAIIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JnanexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOr0 KOHAEHCATOopa.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3all[uTa, 3a3€MJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIUII IEUCTBHS DIEKTPOMETPA.

B3aumopernicTBre HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL.

IIpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprusg 3apsSKEHHOT0 KOHAEHCATOpa.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomol

N3mepenne 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. llocrostuabIH dJIeKTpHYecKHH TOK. TOKH B pa3/IHIHBIX cpeqax

DONEKTPUYECKUA TOK. YCIOBUSI CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE COMPOTUBICHUE BELICCTBA.
[TocnenoBarenpHOE, MAPALIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora anmekTpuyeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIAS CHJIA U BHYTPEHHEE CONPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMblkaHueE.

ONEeKTpOHHAasT  NPOBOAMMOCTh  TBEPIBIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHA TOK B  pacTBOpaXx M  paciulaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOIUTHAYECKAS] JUCCOIUAIUA. DIEKTPOJIN3.



DJNeKTpuuecKuii TOK B Ta3zax. CamMOCTOSTENbHBIH M HECaMOCTOATEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKH TOKa, OJJICKTPOHArpEeBATEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3Mepenune CHIIbl TOKAa U HANPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOI0 CEUYEHHS U MaTepuaa.

CmenaHHoe COeAMHEHUE MTPOBOTHUKOB.

IIpsmoe wW3MepeHue SIEeKTPOABWXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHET O COIIPOTUBIICHMUS.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3yyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

HaGnronenue snekrponusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHsA B 10 Kiracce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMaTHKH,
OHOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4HbIH (akT, rumores3a, (u3MYecKash BEIWYWHA, 3aKOH,
Teopusi, HaAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHMM, JWMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpa@uKd U CBOICTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX IIPOEKIMH HAa OCU KOOPAMHAT, CJIO)KEHUE BEKTOPOB.

buonocusn: Mexannyeckoe JBUKEHUE B JKUBOU mpupoje, auddysus, ocMoc,
TEII00OMEH JKMBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIayH, TEINIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLUALIMS,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXAHH3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJIIUIHHUKU, HWCIOJIb30BAaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPYyrue), IBUTATENb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJIyYEHHUSI COBPEMEHHBIX MAaTEpUaJIOB, B TOM UYHCIE€ HAHOMATepualoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONPHUOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JiekTpoauHAMHMKA

Tema 3. MarunrnHoe noJre. 3J1eKTPOMATHHTHAS HH/YKIHS

[ToctostHHBIE ~ MarHuTHl.  B3auMomencTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM uwHaykuumu. I[IpuHomn cyneprno3uuuu
MArHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUMU. KapTuHa JIWMHWA MarHUTHOU
MHIYKIWAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TION€ TPOBOJHHMKA C TOKOM. KapTuHa IWHUN WHIYKUWAH
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NMPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoeicTBue nNpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MoayJib U HampaBJieHHE. J|BI)KEHNE 3apsyKEHHOM YaCTHIIbI
B OJTHOPOJTHOM MarHuTHOM Moje. PaGoTa cuisl Jlopenna.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOU
MHAYKUAHW. OJIEKTPOABIXKYIAS CHJIA HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapazes.

BuxpeBoe »3JEKTpUYECKOE TMOJie. IIEKTPOABMKYIIAs CHJIA WHIAYKIUH B
MIPOBOJTHUKE, IBUAKYIIEMCS TTOCTYIATEIILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh. SIBIEHME CAaMOMHAYKUHMH. OJEKTPOABUKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSIHHBIE
MAarHUThl, 3JEKTPOMArHUTHI, DJICKTPOJBUTATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IOJIEM.

JlvHUM UHAYKIMYA MAarHUTHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTb DJIEKTPOJBHKYILIEH CHIIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBreHnEe cCaMOMHAYKIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue siBIEHUS dJIEKTPOMATHUTHOW MHAYKLMUU.

Paszpneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexannaeckne H 3J1eEKTPOMATHHTHBIE KO.1€0AHHS

KonebGatenpHass  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOaHUS.
["apmonunyeckue konebanus. Ilepuon, vacrora, ammiutyaa u ¢asza KojeOaHUU.
[IpyXMHHBIN MasATHUK. MaTeMaTu4ecKnii MasTHUK. Y paBHEHHE TAPMOHHYECKUX
kosebanwmii. [IpeBpareHue sHepruu Mpu TapMOHUYECKUX KOJICOAHMSIX.

Konebatenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHUYECKUMU U
ANEKTPOMarHUTHIMU KojeOanusiMu. @dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUH B UJICATBHOM K0JIe0aTeIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KoneOaHUsAX. BoIHYKIECHHbBIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHbIE KOJeOaHMUsl.

Ilepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa H
HaIPSOKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKHE PUCKU IIPU IPOM3BOJCTBE JJIEKTpOdHepruu. Kymbrypa
MCIIOJIBb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckne ycTpoWcTBa M NPAKTUYECKOE NPHUMEHEHHE: SJIEKTPUYECKHN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeabHOM CUCTEMBbl (TPY>KMHHBIN WU
MaTE€MaTUYECKUA MAsATHHK).



Hab6mronenue 3aTyxarmux KoiaeOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaOmronenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum mocimenoBaTENIbHOM COCIMHEHUM PE3UCTOpA, KaTYIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUY 3IEKTPOIEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajbIX KOJEOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHnne I1EepeMEHHOr0 TOKAa B LENM W3 IOCIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanndeckue H 3J1eKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuPpakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHUSI M3JYyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEeIOMIICHUE, MOIsapu3anus, 1udpakius,
unrepdepenius. CKOpoCTh 3EKTPOMATHUTHBIX BOJIH.

[[Ixana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHUe 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBA3U U TENEBUACHUS. Pagnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauoNpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak MCTOYHUK 3BYKA.

HaGmronenue orpakeHus: U MpeJoMIICHUSI MEXaHUYECKHUX BOJIH.

HaOmronenne uatepdepeHunn 1 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HabGmronenue cBsI3M TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
MpeIOMIICHHE, ToJiApr3aIus, 1udpakius, uHTepepeHIus.

Tema 3. Onruka

I'eomerpuueckass onrtuka. lIpsMosMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI oTpaxkeHusi ceeta. [locTtpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbpI yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

CobOuparomie W paccewBamomme JuH3BL. ToHkas JnuH3a. DOKyCHOE
paccTosiHME M ONTHYEcKas cuja TOHKOM ymH3bL. [locTpoeHune m3o0pakeHud B
coOuparolux U paccenBaromux jJuH3ax. Dopmysia TOHKOW JHH3bI. YBEIUYEHUE,
JIaBAEMOE JINH30M.

[Ipenensl MpUMEHMMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(EepEeHUHOHHOM
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HAOMIOACHUS
[NIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITongapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHEHOE pPACHPOCTPAHEHUE, OTPAXKEHHE W NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moellb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKEHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6monenune natepdepeninu ceera.

HaOmonenne nudpakiuu cBera.

HaOnronenue aucnepcuu cBera.

ITomyyeHne cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tony4yenue cexTpa ¢ mMOMOIIbIO AUGPAKIUOHHON PEHIETKH.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol



N3Mepenue rnokasaress NpeoMIICHUS CTEKIIA.
NccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeUAIBHON TEOPUH OTHOCUTEIBLHOCTH
I'panunpl  NMPUMEHUMOCTHM  KJIacCMYeckon  mexanwku.  [locTynarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJISl CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpallECHUE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13p Macchol C BHGPFI/Ieﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIbI. 9H€pFI/I}I
IIOKO4.

Paznen 7. KBanToBasi pusnka
Tema 1. s1emeHTHI KBAHTOBOH OITHKH
®otonsl. ®opmyna [lnaHka cBs3u 3HEprUM GOTOHA C €r0 YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKoHbI

dboroaddekra. YpapHenue DiHmTerHa 11 porosrddekra. «KpacHas rpaHuiia
dboTorddexra.

JaBnenne cBera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudyeckne yCTpOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUYMK, COTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doto3(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (GoTodddekra.

Cseroamon.

Conneunas Oatapesi.

Tema 2. CTpoenne aroma

Mogens atoma Tomcona. OmnbiTel Pezepdopnia 1mo paccessHuo o -4acTHII.
[lmanerapnas mogens aroma. Iloctynatel bopa. M3nydenme u mornoiieHue
(GOTOHOB TpU TEpPexo/ie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonusl ge bpoing. KopnyckyiisipHO-BOJTHOBOM
JTyaJTu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JIyUEHHUE.

TexHu4yeckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Habmroienue nuHeRvaThiX CIEKTPOB U3TyUEHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGnrogenue 1uHeyaToro CuekTpa.
Tema 3. AtomHoe sapo
OKCHEPUMEHTHI, JO0Ka3bIBAIOIINE CJIOKHOCTh CTpoeHus snpa. OTKpeITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocTaBa
paavoakTUBHOrO u3nydyeHus. CBoiictBa anbda-, Oera-, TamMma-U3ITy4YEHUS.
BiusiHue paagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.
Anbda-pacnag. DNEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacnan. ['amma-
U3ITy4YeHHE. 3aKOH paJMOaKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. Jledekt Maccel aapa.
SnepHbie peakuuu. [lenenue u cUHTE3 A1ep.
Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJIOTHYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.
DOneMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.
MeTtonbl HaOMIOIEHUS U PETUCTPALIMN AIEMEHTAPHbBIX YACTHII.
@dyH1aMeHTaJIbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NYECKON KapTUHBI MUPA.
TexHnueckne ycTpoiicTBa M MPAKTHUYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOLINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul
HccnenoBanre TpEeKOB 4acTUIl (M0 TOTOBBIM GoTorpadusim).

Pa3znes 8. JiiemMeHTHI aCTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTHUS acCTpoHOMUU. [[puKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connue. ConneuHas akTUBHOCTh. Mcrounuk sHepruum ConHua M 3BE3N.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[parpamMma «CHEKTpaJIBHBIA KJIACC —
CBETUMOCTBY». 3BE3AbI TIABHOM IMOCIEHOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIaBHOM IIOCIIEOBATEIbHOCTH. BHYTpeHHee CTpoeHHe



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [amaktuka. Ilonoxenne m nemxenne ConHua B
lNanaktuke. Tunbl ramaktuk. PaguoraiakTuku U kBazapbl. YEpHBIE ABIPHI B AApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606ma. Pazoeranue rajgakTuk.
Teopus bosnbmoro B3peiBa. PenukToBOE U31ydYeHUE.

MacmrabHas ctpyktypa Beenennoil. Mertaranakruka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTIPE/IETICHUS MOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOJyIapus U ipKUe 3BE31bI.

HaoGmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo0o0maromiee NOBTOPEHUE

Poap ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHON M ATUYECKON chepax nesTeIbHOCTH YellOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOUN KapTUHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (opMuUpoBaHMM TpEACTaBICHUN O (U3NUYECKON KapTUHE MHUpa, MECTO
(bu3uYecKoil KapTHHBI MHpa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsA B 11 kitacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MATEMAaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TEeOopusi, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEb, U3BMEPECHUE.

Mamemamuxa: pemIeHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DSJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO0O0US TPEYTrOJHHUKOB,
OTIpEJICIICHHE TUIOIIAIN TUIOCKUX (PUryp u oobéma ted.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MpHUpPOAE, KoJeOaTellbHbIe
JIBUOKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B XKUBOM MPUPOAE, NECUCTBUEC
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsl CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PpEIETKH, CIEKTPaIbHbIN
aHaIu3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJle)KM MArHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MTPEJCKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: NWUHUAM DJJEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAs II€4b, pajap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, teiaedoH, CBY-meub, MPOCKIMOHHBINA alapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
POU3UKE HA YPOBHE CPEJJHET'O OBILIET'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpenmera «®duszuka» Ha ypOBHE CpPEAHETO OOIIETo
obOpazoBanus (0a30BBIM YPOBEHB) JOKHO OOECIICUNUTh JOCTHKEHUE CICTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeameTa « DU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlN{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIBbITA U OIBITA JEATEIBHOCTH B MPOLIECCE Pealu3ali OCHOBHBIX HAIPaBJICHUM
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYKO JIE€STEIBHOCTh B MHTEpPECAX TI'PAXKAAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHUE B3aMMOAEHCTBOBATH C COMAIBHBIMUA HHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOr0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

LICHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXCHUIM
POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JIESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JJUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCylero pu3nyeckoi Hayke;



5) Tpy10BOIr0 BOCIMTAHMS:

WHTEpEC K pa3u4HbIM cdepaM TpoecCUOHATBHON JEATebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO M caM00Opa3OBaHUIO B 00JacTH
(bU3UKHN Ha IPOTSHKCHUHU BCEH JKU3HU;

6) 3K0JI0TNYeCKOro0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTh JKOJOTHYECKONW KYJbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SIKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICCTBUI B OKPY’KAIOIIEH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIiMpeHue OmbITa ACSATEIbHOCTH JKOJIOTHYECKOW HAampaBiIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKH;

OCO3HAHHUE LEHHOCTH HAy4YHOU [EATEIbHOCTH, T'OTOBHOCTh B IMPOLECCE
u3yuyeHUs: (U3UKH  OCYIIECTBJISITh  MPOCKTHYHD M HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh UHANBUIYATIbLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUA
Ba3oBble JJoruueckue JelicTBUA:
CaMOCTOSITETbHO  (OpMYyJNIHpOBaTh W AKTyaJlM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISATh eI JCATEIBbHOCTH, 3aJaBaTh NapamMeTpbl U KPUTEPUH UX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W TMPOTHUBOPEUYMSI B  PacCMaTPUBAEMBIX
(UBUYECKUX SABICHUSX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIeMBbI C YYETOM aHaln3a WMEIOLIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBHUAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
ba3oBbie uccienoBare/IbCKUe JeliCTBHA:
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KJIIOYEBBIMU TOHATUSIMH W METOJaMH
(bu3nYeCKON HAYKH;



BJIAJICTh HABBIKAMU yUe€OHO-UCCIIE0BATEIILCKON U MTPOCKTHOM NEATEIbHOCTH
B 001acTu (pU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (U3MYECKOTO COJCPKAHUS, MPUMEHEHHUIO PA3IUYHBIX
METO/IOB ITO3HAHMSI,;

BIAJCTh BHJIAMH JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro
UHTEpHpETaluy, MpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalLIUsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HKU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyallM3WpPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI [UJIS JT0Ka3aTesIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOAC PEIICHUS 3a7adyd  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
NEATETHLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHUsA 10 (U3MKE B TMPAKTHYECKYIO 00JacTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TIOJMy4eHHUsS] WH(POpMaIUu (HU3UYECKOTO COACPKAHUS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATHU3alMI0 U HHTEPIpETaruio MHGOPMAIMK Pa3IUYHBIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,

OIICHHBATh JJOCTOBEPHOCTh HH(POPMAITUH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3ajay Cc coOmofeHueM TpeOOBaHUM JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECYpCOCOCpPEKCHMS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJAEpX aHUS B PA3IMYHBIX (PopMmarax ¢
y4€TOM Ha3HAYeHUs] MH(DOpMAIUKU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsi ONTUMAIbHYIO
dbopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBepPCcaJbHbIe YUeOHbIE TelCTBHS:
OCYIIIECTBIIAThH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallud ¥ CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTHYHO M3J1araTb CBOK TOYKY 3PEHHSI C MCIIOJb30BAHUEM
SA3bIKOBBIX CPEJ/ICTB;

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYaTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOJBbl COBMECTHBIX ACHCTBHA C y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

MpUHUMATh 1EIM COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH W
KOOPJMHHUPOBATh JICUCTBUS IO €€ JIOCTHUKECHUIO: COCTABJIAThH IUIAH JICHCTBUM,
pacrpenensaTh pPojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHUBATh KA4E€CTBO CBOEro BKJaJa M KaXXJOr0 YYAaCTHHKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemiaraTh HOBBIE TPOEKThI, OLEHUBATh HJEHU C TMO3UIUA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3JIMYHbBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzamnus:

CaMOCTOSITEJTbHO OCYIIECTBJISATh MO3HABATEIBHYIO JIEATCIIBHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJILHO COCTAaBJISATh IUIAH PEIICHUS PacCUETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBITIOJIHCHHS MTPAKTHYECKON paboThl ¢ YUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh e€ro, OpaTh Ha celd
OTBETCTBEHHOCThH 32 PEIIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO JSPYIUIIUA B 00JIacTU
(hU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBHI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBHE PE3yJIbTATOB LM,

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBHOM  pediiekcuu  Kak  OCO3HaAHUs
COBEpIIAEMbIX JICUCTBUA M MBICIUTEIBHBIX IMPOIECCOB, HX PE3YyJIbTATOB W
OCHOBAHUII;

MCITIOJIB30BaTh MPUEMBI pe(IeKCHH I OIEHKH CUTYaIluH, BHIOOpAa BEPHOTO
peleHus;



YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TMPH aHaIu3€ pe3yJbTaToB
JeSITeNIbHOCTH;

OPUHUMATh Ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEeHTbl APYIMX NIPU aHadu3e pe3yJbTaToB
JIeSITENIbHOCTH,

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpouecce goctukeHHs] TUYHOCTHBIX PE3YJIbTAaTOB OCBOECHUS INPOTPAMMBbI
nmo ¢u3uKe A YPOBHA CcpeaHero oOmiero oOpa3oBaHUsS Y 0OyYaroImuXxcs
COBEPIICHCTBYETCS HYMOLIMOHAIIbHBIH UHTEIJICKT, IpeanoararoIni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAJIBHOE
COCTOSIHUE, BUJETh HANPaBIEHUS Pa3BUTHA COOCTBEHHOW IMOILIMOHAIBHOMN cephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAHMS, BKIIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJaNTUPOBAaTBCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOLIECH CTPEMJICHHE K JTOCTMIKEHHIO LEIU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBAaTh €ro MpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATH UHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (PU3MKU B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4yHOM KAapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEITbHOCTH JIHOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYEHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOUKa, MHEepIUaIbHasl cucTeMa OTcu€ra, abCOMIOTHO TBEPIOE TEIIO,
WJICANbHBIN Ia3, MOJEIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUYHBIN
AIIEKTPUUCCKUH 3apsi MPU pPelieHn: (PU3NIECKuX 3a71ad;

pacrno3HaBaTh (pU3NUYECKUE SABJICHUS (MPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHMS BELIECTBA U



EKTPOJUHAMUKHN:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  NPSIMOJUHEHHOE
JIBIKEHUE, CBOOOJHOE TMaJieHuE TeJ, IABWKEHUE [0 OKPYKHOCTH, HHEpIus,
B3auMoJielicTBue Tel, nuddys3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE >KUJIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKJACHUU ), TEIIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJEHCALMs, IIABJICHUE, KPUCTALIM3ALMS, KUIIECHUE,
BJI&KHOCTh BO3/lyXd, OBBIIICHUE JABJICHHS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
COoCylle, CBSI3b MEXKIy IapaMeTpamMH COCTOSIHUSL Ta3a B M30Mpoleccax,
AIIEKTPHU3ALUs TEN, B3aUMOACICTBUE 3aps/I0B;

OINKCHIBATh MEXAHUYECKOE JBUKEHHE, UCIOJb3Yys (PU3MUECKHE BEITUUYMHBI:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHUJa,
UMITYJIbC Te€Jla, KUHETUYECKasl SHEpPrusi, NOTCHLUHUANbHAsA SHEPIUsl, MEXaHUYEeCKas
paboTa, MexXaHWYecKas MOUIHOCTh; TMPU OINUCAHUU MPaBUWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE NAHHYIO (U3HUYECKYIO BEIIMYUHY C APYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ysl (UM3MUYECKHE BEJIUYMHBL: JaBJICHUWE Tas3a, TeMIepaTrypa, CpeaHsis
KMHETUYECKAs DHEPTUs XaOTUYECKOIO JABHKEHHS MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KOA(P(GUIIMEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUraTelis; MpPU OINHUCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MUECKHH CMBICH HCIONb3YEMBIX BEIMYMH, UX
000O3HAaYeHUsT W EAWHMIIBL, HaXOAUTh (GOPMYJIbl, CBA3BIBAIOLIME JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATH U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONb3Ysl (PU3NYECKUE BEIUUYMHBL: 3JIEKTPUUECKUN 3aps,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD IMOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
IpU ONHCAHWM TMPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUCHHUS W EAMHMIBI; YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOLINE
JAHHYI0 (PU3UYECKYIO BEJTUYHUHY C APYTHUMH BEIUUYUHAMH,

aHANIM3UPOBaTh (PU3UYECKHE MPOIECChl U SIBJICHUS, UCHOJB3Ys (pu3nyeckue
3aKOHBI Y IIPUHILUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsl HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOM DJSHEPrHH, 3aKOH COXPAaHEHHWS HMILYJbCa,
MPUHLNIN CYNEPNO3ULUUA CHWI, MPUHIUI PABHOINPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€TA, MOJEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHSI BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEJIHEN KMHETHUYECKOW SHEPIrUU TEIJIOBOTO JIBHKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbIid 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
NIEKTPUYECKOr0 3apsaa, 3akoH KylloHa, mpu 3TOM pasauyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCIOBUS MX O€30MAaCHOTO MCHOJb30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIECNOBAHUIO (DU3UYECKUX SBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX WU3MEPEHUM, HPU ITOM
dbopmynupoBath npodieMy/3azadyy M TUIOTE3y Y4eOHOro HSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOr0 OOOpYyJIOBaHUS, MPOBOJAUTH OMNBIT H
(GbopMyIHUPOBATh BHIBOJIBI;

OCYIIECTBIISAThH MPAMbIE M1 KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYWH, MPU
TOM BBIOMpPATh ONTUMAJBHBIN COCOO M3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHUM;

UCCJICIOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BAHMEM MPSMBIX H3MEPEHHUH, NPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJIYYEHHOM 3aBUCUMOCTU (DU3UUYECKUX BEIUYHUH B
BUJIE TAOJIUILI U TPa(UKOB, AENaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

co0mo1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIEAOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHOM
JESATENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemiath pacy€THBIC 3aJa4d C SBHO 3aJaHHONW (PU3WYECKON MOJEIBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJja4H
BBIOMpATh (PU3MYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,
HEoOXoaAuMble NJisi €€ PEelIeHUs, IPOBOAUTh Pacdy€Tbl M OLICHUBATh PEAIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHBI,

pelIaTh KAYeCTBEHHBIC 3a/1a4l: BBICTPAUBATH JIOTMYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHUM C ONOpPOMl HAa W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuzuYecKue sIBJICHUS,

WCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7a4  COBPEMECHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TPE/ICTaBIICHUs Y4EeOHON M HAy4YHO-NOMYJISIpHOM MH(POpMALUU, OIYYSeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOLECCOB OKPYXKAIOUIETO MHpa, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpuOopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3/I0pPOBbS U COOJIOJCHUSI HOPM IKOJIOTHUYECKOTO
MIOBEJICHHS B OKPY>KalOILEH Cpelie;



paboTaTh B TpyINIE€ C BBIMOJHEHUEM PA3IHYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIbI, pPalMOHAIBLHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JICATEILHOCTh B HECTAHJAPTHBIX CUTYaAlMSIX, aJ€KBaTHO OIICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K konmy oOyuenus B 11 kjacce mnpeaMmeTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOITUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (hU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B NPAKTUYECKOU ACATEIIBHOCTU JIFOAECH, LEIOCTHOCTh UM E€IUHCTBO
(bu3HYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS U3YUYEHHBIX (U3UYECKUX MOJICIICH:
TOYEUHBIN AIEKTPUUECKUN 3apsil, Iy CBETa, TOUYCUHBIN UCTOYHUK CBETA, sIACpHAS
MOJIeNIb aTOMa, HYKJIOHHAsg MOJENb aTOMHOTO sifpa NpH pelieHuu (HU3NIECKUX
3azay;

pacro3HaBaTh (pU3MUECKUE SBICHUS (IIPOIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKU: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIGKTPOMAarHUTHasT WHAYKIUS, JCHCTBME MArHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYLIUKCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEMHOE pPAacHpOCTPAaHEHUE CBETA, OTPAXEHUE, MPETOMIICHUE,
uHTeppepeHus, audpakuus W MOOJSpU3alKsg CBETa, JUCIIEPCUSl CBETAa,
dbotoanekTpudeckuit 3pdekt (porosrddekr), cBeToBOE NaBlieHHE, BOZHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOPOJa, €CTECTBEHHass W HCKYCCTBEHHAas
PaANOaKTUBHOCTH;

OMMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCHOIB3YsS (PU3NUEeCKUue BEIUUYUHBI:
ANEKTPUUYECKUIN 3apsij], CUJla TOKA, BJEKTPUUECKOE HAMPSIKEHHUE, BJIECKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMojs, cwia Awmrmepa, cuwia JlopeHla, MHAYKTHBHOCTb
KaTYILIKU, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOrO TMOJIeH, MEepUoJ M YacToTa
KojeOannii B KoyieOaTEeIbHOM KOHType, 3apsij W Cuja TOKa B MpoIlecce
TApMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (POKYCHOE pacCTOSITHUE U
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HUX OO0O3HAYCHUsSI U EIUHUIIBI, YKa3bIBaTh
GbopMyTIBI, CBSA3BIBAIONIME JAHHYIO (HU3WYECKYyI0 BEIUYUHY C JAPYTHMH
BEITMYMHAMU;

ONMKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SBJICHHUS U IMPOLIECCHI, MCIOIb3YS
(du3uYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUM CMBICI
WCIIOJIb3YEMbIX BEIWYUH, MX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MUECKYIO BEIWYMHY C JPYTUMUA BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBATh (PU3UYECKHE MPOIECChl U SIBJICHUS, UCIOJB3Ys (pu3nyeckue
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapAILICIIbHOTO
COCOUHEHUSI MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOM
VHAYKUWH, 3aKOH NPSIMOJIMHEMHOTIO PACIpPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHa mns poroaddekra,
3aKOH COXPAHEHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUs MACCOBOrO YHCIIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO PAcMajia, MPU STOM pa3iudarh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBUS (TCpaHHIlbl, O00JACTH)
MPUMEHUMOCTH;

ONPEAEIATHh HAIPABIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJIA TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIENOBAHUIO (DU3UYECKUX SBICHUU W
IIPOLIECCOB C HCHOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX HU3MEPEHUN: IPU OTOM
dbopMmynupoBath npodieMy/3azadyy M TUIOTE3y Y4eOHOro HSKCIEpUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMNBIT M
(GbopMyIHUPOBATH BHIBOJIBI;

OCYIIECTBIISAThH MPAMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYWH, MPU
TOM BBIOMpPATh ONTUMAJBHBIN COCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKHX BEIWYMH C HCIOJIh30BAHUEM
OPSAMBIX HM3MEPEHWIl: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3HUECKUX BEJIMYMH B BHUJIE TAOIHI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOroaTh mpaBmwia 0€30MacHOTO Tpyda MPHU MPOBEACHUHN HCCICIOBAHHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM | MPOEKTHOMN
JESATENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemiath pacy€THBIC 3a7a4d C SBHO 3aJaHHONW (PU3WYECKON MOJEIBIO,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJja4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,



HeoOXoauMble NJisi €€ peIlIeHUs, MPOBOJAUTh PacdyEThl U OICHUBATH PEaTbHOCTD
MOJTY4YE€HHOT'0 3HaueHUsI PU3NIECKON BEIIMUUHBI;

pelIaTh KAYECTBEHHBIE 3a/1a4l: BHICTPAUBATH JJIOTMYECKU HEMTPOTUBOPEUHBYIO
LEMOYKY pACCYXJECHUW C ONOPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILIUU
Y TIPEJICTABIICHUS YYEOHOW W HAyYHO-TIOMYJISIPHOU WH(POPMAIUU, TTOTYICHHONU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAIIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anyaTh yCJIOBUS UX 0€30MacHOTO MCIOIb30BaHUs B MOBCEAHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

MCIIOJI30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KU3HU
JUTsi o0ecriedeHus: 0e30NMacHOCTH MPpU OOpaIeHUuH ¢ IpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHHUS 370POBbS U COOMIOCHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpyINIe C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pACHpenemsiTh OO0SI3aHHOCTH U
IJIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYalHUsSX, a€KBaTHO OIICHUBATh
BKJIa/] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEIICHUE pacCMAaTPUBAEMOMN MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne i/ P Konrpoiabusie | IIpakTnyeckue (1bp )
NporpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pazpen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa 1 METOAbI HAYYHOI'O TO3HAHUS 2 bu6nmorexa [IOK
) A Y https://m.edso0.ru/7f41bf72
Uroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kuemariia 6 0.5 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamuia ! ! 3 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXpaHEHUS] B MEXaHUKE 5 1 1 hitps://m.edsoo.ru/ 784 1bf72
Uroro no pazgeny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 1 bubnuoreka [IOK
’ TEOPUHU https://m.edsoo.ru/7f41b{72
Bbu6mmoreka [JOK
3:2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK
' da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny 24
Pa3nen 4. QJIEKTPOJANHAMUKA
bubmuoreka [JOK

41 DIEKTPOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIM 2nekTpuyecKkuid TOK. Toku B 12 1 bubnmoreka [[OK

' pa3sIu4YHBIX cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6.5




11 KUIACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudposbIie
Ne i/ P Kontpoabnsie | IIpakTnueckue (ubp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ 1moJje. DIeKTpPOMarHUTHAS 1 | 5 bubnuoreka [IOK
’ HHTYKIUS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHWYeCKHe U IEKTPOMArHUTHBIE 9 1 1 bubnmnorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubmmorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2:3 Onrika 10 ! 4 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 24
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI crielIMaIbHON TEOPHUH bubnmoreka [JOK
3.1 4 0
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [{OK
4.1 DneMEeHThl KBAHTOBOM ONTHKHU 6 1 hitos://m.cdsoo.rw/ 741 c97c




Bbu6mmorexa [JOK

4.2 Crpocrue aroma 4 https://m.edsoo.ru/7f41c97¢c
bubmanoreka [IOK
4.3 ATOMHOE A7IPO > I https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7 0.5 f‘iﬁ?ﬁr?fiifr?/fﬂlc%c
Hroro no pasneny 7
Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

61 | OSoSumaiomes nosropene ‘ o et 81657
Wroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoJsmuecTBo yacos DJIEeKTPOHHbIE

Ne Hara nudposbie
Tema ypoka Konrpoasbnsie | IIpakTuyeckue

n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE

padoThI padoThI
pecypchl
®dusuka — Hayka o npupoje. Hayunsie
1 METO/IbI O3HAHUS OKPYIKAIOIIIETO 1 Bubmorexa ITOK
Py https://m.edsoo.ru/ff0c32e2

Mupa
Ponb 1 mecTo usuku B

) (hopMUPOBAHUH COBPEMEHHOW HAYYHOU 1 bubnuoreka [IOK
KapTHHBI MUpPa, B IPAKTUYECKOMN https://m.edsoo.ru/ff0c33e6
NEeITEIbHOCTH JIIOIEN
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO | bubmuoreka [JOK
neukeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE IIPAMOJIMHEWHOE

4 IBIKeHHe. PaBHOyCKOpEeHHOE 1 bubmorexa LHOK

o yerop https://m.edsoo.ru/ff0c3620
MPSIMOJIMHENHOE JIBHXKEHHE

5 CBoOoaHoe majienre. Y CKopeHue 1 bubmuoreka [JOK
cBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc

6 KpuBonuneiinoe npuxenue. [[prmxenue | bu6mmoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

7 KonTponbnas padota Nel mo teme 1 0.5 bubnnorexa [JOK

"Kunematuka"llpunuun
OoTHOcUTeIbHOCTH I anunes.

https://m.edsoo.ru/ff0c3ada




NHepuuanpHble CUCTEMBI OTCYETA.

8 [Tepsriit 3akoH HeroTOHA bubmorexa HOK
p https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [Ipunuun
CyIepHo3uIMu cuil. BTopoil 3aKoH
9 I‘IyBIOI’;OHa JUTSL MaTe HaHII;)HOﬁ TOYKH bubmorexa HOK
. p ' https://m.edsoo.ru/ff0c3be8
Tperuii 3axkoH HproTOHA 111
MaTepHaIbHBIX TOUEK
3aKoH BCEMUpPHOTO TsAroTteHus. Cuna
10 TsikecTH. [lepBasg kocMuyeckas bubmorexa HOK
- 1eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cuia ynpyroctu. 3akoH ['yka. Bec

1 tena. Cuna tpenus. Koaddunuent bubmuoreka [JOK
TpeHusi. Cuiia COnpoTUBIIECHUS TPU https://m.edsoo.ru/ff0c3el8
JIB)KECHUU TeJla B )KUJIKOCTH WJIU Tas3e.

[TocTynaTenbpHOE 1 BpamaTebHOE

12 JBIKEHUE a0COIIOTHO TBEPJIOTO TEIa. bubnnoreka [IOK
MowmenT cuibl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA

13 KonTponbnas padota Ne2 no teme bubnnorexa [JOK
"Tunamuka" https://m.edsoo.ru/ff0c41a6
NMnynsc MaTepuaibHON TOYKH,

14 CHUCTEMBbI MaTEPUAJIbHBIX TOUYEK. bubnnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBHIKEHHE

15 Pabora 1 MOIITHOCTE CHUIJIBL. bu6nmoreka [JOK

Kunernueckas OHEPIUia MaTepHaHBHOﬁ
TOYKHMU. TeopeMa 00 M3MEHCHUHU

https://m.edsoo.ru/ff0c4502




KMHETUYECKON SJHEPrUu

16

IToreHumanpHas SHEPTHUs.
IToreHuumanpHas SHEPTUs yIpyro
ne(GpOopMHUPOBAHHON NPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U
nosepxHoctu 3emiu. [loTeHnansHele
U HEMOTeHIUaIbHbIE CUiIbl. CBsI3b
paboThI HEMTOTEHIIMATBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKON IHEPIrun
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPTrUun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c461a

17

JlaGopatopHas pabota «MccnenoBanue
CBSI3U pabOThI CHIIBI C H3MEHEHUEM
MEXaHUYECKON YHEPIUU Tena Ha
IIpUMEPE PACTKEHUSI PE3UHOBOIO
KIyTa»

18

KontponbHas padota Ne3 o teme «
3aKOHBI COXpaHEHUS] B MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

19

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
newkenne. uddysus. Xapakrep
IBHUXKCHUS U BSaHMOJIeﬁCTBHH HqacCTHUI]
BeniecTBa. MoJiean CTpoeHus ra3os.,
KUAKOCTEH U TBEPABIX TET

bubnnoreka [IOK
https://m.edsoo.ru/ff0c4dc2

20

Macca monekyn. Konuuectso
BemecTBa. [locTostHHas ABoraapo

21

TennoBoe paBHOBecue. Temmeparypa u
e€ usmepenue. Illkana remneparyp




Llenbcus

Wneanpuerii raz 8 MKT. OcHOBHOE

bu6nmoreka [JOK

22
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemMrepaTypa Kak Mepa

” CpeHEe KHHETUYECKON SHEPTUU bubnuorexa [JOK
JIB)KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

24 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
JlaboparopHas pabdora «ccnenoBanue

25 3aBUCUMOCTH MEXIY MapaMeTpamu
COCTOSIHMSI Pa3pEKEHHOI0 ra3a»

%6 H3onporiecchl B u€aibHOM ra3e u ux bubnnorexa [JOK
rpadguvecKoe mpecTaBIeHNe https://m.edsoo.ru/ff0c570e

7 KonTponbnas padora Ne4 no teme bubnnorexa [JOK
«MonexynsipHast GpU3UKa. » https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U

)3 crocoObI €€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOI'O UJI€ATbHOTO
rasza. Bunpl Teronepenauun
VY nenpHas TEMIO0EMKOCTh BELIECTBA.

29 KonuuecTBo TemioTsl npu bubmorera [JOK

P . https://m.edsoo.ru/ff0c5¢36

Teruionepenave. AauadbaTHbINA Mpolecc

30 [IepBblii 3aKOH TEPMOAMHAMUKH U €TO bubnmorexa [IOK
NPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc

31 HeoOpaTtumocTs npo1ieccoB B IPUPOJIE. bubnnorexa [JOK

BTopoii 3aKk0OH TEpMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230




[Tpunun nevicreus u KII/ TermoBoi

bubnnoreka [IOK

32
MAIlWHBI https://m.edsoo.ru/ff0c600a
ukn Kapno u ero KIT/I.

33 DKOJIOTHYECKHUE TIPOOIEMBI
TEIJIOOHEPTECTUKH.

34 [TapooOpa3zoBanue U KOHICHCAIIUS. bubnnorexa [JOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS

35 BJIAXKHOCTh BO3AyXa. HachllmeHHbIH bubmorexa HOK

Ayxa. t https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmnueckue u

36 amopdHbIe Tena. AHU30TPOIHS bub6nuoreka [IOK
CBOMCTB KpucTa/IoB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaibl. COBpeMEHHbIE MaTEpUaIIbI
[InaBneHue u KpucTamU3anus.

37 YaenwHas TEIUIOTA MIaBJICHUS bubmorexa HOK

a ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6nmoreka [JOK
38 YpaBHeHHE TEIJIOBOTO OaslaHca
PABHEHHE TEILIOBOT fat https://m.edsoo0.ru/ff0c6820

19 KontpomnbHas pabora Ne5 o teme « bubmmorexa [IOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6820

40 DIIeKTpu3aus Teil. DICKTPUIECKUI
3apsai. JBa Buaa 3Ja€KTPHUUECKHUX bubmorera [JOK

pAz. A p https://m.edsoo.ru/ff0c6bee
3aps/I0B

41 ITpoBOTHUKH, TUDJIEKTPUKH U
H(I))JI TPOBOTHUKHU 3aK(I:H COXpaHECHUS bubmmorera [JOK

YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsiaa
42 B3aumopeiictBue 3aps10B. 3aK0H bu6nmoreka [JOK




Kynona. Todyeunslii anexTpuyeckuii
3apsn

https://m.edsoo.ru/ff0c6ce4

43

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHIun cynepno3unuu
3JIEKTPUYECKUX Tosel. JInnun
HaIpPSHKEHHOCTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

44

PaboTa cuit 371eKTpoCTaTHUeCKOro
noia. ITorenmman. PasHocts
IMOTESHIINAJIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6100

45

[TpoBOTHHKY U AMDIICKTPUKH B
3JIEKTPOCTATUYECKOM IT0JIE.
JusnexTpudeckast IpOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

46

Onektpoémkoctb. Konmencarop.
DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOTO
KOHJIEHCAaTopa

bubnnoreka [IOK
https://m.edsoo.ru/ff0c7126

47

JlabopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

48

[IpuHIMIT NElCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOMMPOBAJIBLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DNeKTpocTaTUYeCKas 3allluTa.
3azeMIIeHHE SIEKTPONPUOOPOB

49

KontponbHast pabota Ne6 o reme
«OJEKTPOCTATUKA.»

50

DIIEKTPUYECKHUM TOK, YCIOBHS €T0
cyuiectBoBaHusA. [[0CTOSIHHBIN TOK.
Cwuna Toka. Hanpspbkenue.




Conporusnenue. 3akoH OMa jist
ydacTKa [enu

51

HOCHCHOB&TCJ’IBHOG, napajiCibHOC,

CMCHIAHHOC COCANHCHUC TTPOBOAHUKOB.

JlaGopatopHas pabota «3yuenue
CMEILIaHHOTO COeIMHEHUS PE3UCTOPOBY»

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

52

PaboTa 1 MOIIIHOCTH AJIEKTPHUECKOTO
ToKa. 3akoH J[oynsa-Jlenna

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

53

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

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

54

DNIEeKTPOHHAs TPOBOJIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTh
COIPOTHBIICHUS METAJIIIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTh

55

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
DIEeKTPUYECKUM TOK B rasax.
CamocTosTebHBIN 1
HECaMOCTOSTENbHBIN pa3pax. MoHus.
[Tna3ma.

56

[MomynpoBoAHUKH, UX COOCTBEHHAS U

IpUMECHasl IpOBOAUMOCTh. CBoicTBa
p—n-nepexoza. [loaynpoBogHUKOBEIE
npuOOopbI

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c84ae

57

DNEKTPUUECKUN TOK B pacTBOpPax U

bu6muoreka [JOK




pactiiaBax 3JCKTPOJIUTOB.

3JICKTpO.HI/ITI/I‘I€CKaSI Jucconuanus.

DNeKTpoIn3

https://m.edsoo.ru/ff0c82ba

DnexTpudeckue npudopsl U

58 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbnas pabota No7 mo teme

59 «ITOoCTOSIHHBIN DIIEKTPUYECKUH TOK. 1 1 bubmorera [TOK
T e p— https://m.edsoo.ru/ff0c8a8a

60 O6o06matromuii ypok.Knnemaruka. 1

61 O6o6mmaromuii ypok. lunamuka. 1

6 Oo6o06maromuit ypok. 3aKOHbI 1
COXpaHEHHS.

63 O6006matromuii ypok. MKT. 1

64 O6o6maromuii ypok. TepMoaguHamMuka. 1

65 O6o0maromuii ypok. ArperaTHbie 1
COCTOSTHUSI.

66 O06o6marmuii ypok. DIIeKTpOCTaTHKA. 1

67 O6o6mafom1/1171v ypok. IlocrosHHbIN 1
JIEKTPUUYECKHUI TOK.

68 O6o06matomuii ypok. Mtorosoe |
MTOBTOPEHHE.

OBUIEE KOJIMYECTBO YACOB I10 68 6.5

I[TPOTPAMME




11 KUIACC

KoanuecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnsie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
ITocTossHHBIE MATHHUTEI U UX

1 B3anMoOJeHcTBHE. MarHuTHOE HoJe. 1 bu6mmoreka [IOK
BekTtop MaruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHYKIIUH
MarnutHoe 1noJie NpoOBOJHUKA C

) tokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
B3anmoneiicTBre MPOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «M3yuenue 1 1 bubnuoreka [JOK
MAarduTHOIO IIOJIA KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOT'O MOJIS Ha
MIPOBOJIHUK € TOKOM. Cuiia Amriepa.

4 JlaGoparopHas paboTa 1 1 Bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleficTBMe MarHuTHOTO IIOJISI Ha

5 JIBYDKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 but6mmoreka [JOK
Cuna Jlopenna. PaGota cuibt https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarHuTHas UHAYKIUs. [loTok 1

BEKTOpa MarHUTHON uHyKimu. J1C




MHAYKIHUU. 3aKOH 3JIEKTPOMArHUTHON
uHaykuuu Papanest

JlaGopaTopHas pabota

bu6nunoreka [JOK
7 «HccnenoBanue siBICHUS
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOM UHIAYKIUN
NuayKTUBHOCTB. SIBIEHUE
g camouHAykIuu. I1C caMOMHIYKITHH. bu6mmoreka [{JOK
OHeprusi MarHUTHOTO MOJISI KATYLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHMTHOE I10JIE
TexHuueckue yCcTporucTBa U UX
MPUMEHEHHUE: TTIOCTOSIHHBIC MarHUTHI,
9 3JIEKTPOMATrHUTHI, DJIEKTPOIBUTATEND,
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb
10 bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82
KonTponbHas padota no teme
1 «Ma o6 Hole bubmuorexa [JOK
THUTHOE TIOJIE.
https://m.edsoo.ru/ff0cadS8
DneKTpoOMarHuTHas: MHIYKITUS
CB0OOOIHBIC MEXaHUYECKUE
kosiebanus. ['apmonnyeckue
12 KosieOaHus. Y paBHEHUE bubmmorexa I[JOK
7P . https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KOJICOaHM.
[IpeBpamenue sneprun
JlaGopaTopHas pabora
13 «HccnenoBanue 3aBUCUMOCTH

nepruoaa MajbIxX KoJiIeOaHMI I'py3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»




14

MexaHn4yecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Cxopoctsb
pactpoCTpaHEHUs M JITHHA BOJTHEI.
[Tonepeunsie U MPOIOJILHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

15

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

16

KonTponbHas pabota. Mexanuueckue
KoJIeOaHUS ¥ BOJHBI

17

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOeOaHus B
U/I€aIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHayiorust Mexay MEXaHUYECKUMU U
JIEKTPOMAarHUTHBIMH KOJe0aHUSIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

18

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrUur B UJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

19

[IpencraBnenHue o 3aTyXaroMIMX
KosieOaHusX. BeIHYKICHHBIE
MeXxaHn4uecKue Kojiebanus. Pe3onanc.
BBIHy)KI[eHHbIC BHCKTpOMaFHI/ITHBIC
KOJIEOAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

20

[lepemennsbiii Tok. CHHYCOMIAIbHBIN
IIEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOI0 TOKAa. AMIUIUTY/IHOE U
JIEHCTBYIOLLEE 3HAYCHHUE CUIIbI TOKA U
HaIPSKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

21

Tpancdopmarop. [IpousBosacTso,
nepegaya v noTpedieHue




IIEKTPUYECKON JHEPIUU

Y CTpolCTBO M MPAKTUYECKOE
MPUMEHEHHUE 3JIEKTPUUECKOTr0 3BOHKA,

bu6mmoreka [JOK

22
reHepaTopa MepEMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3IIeKTporepeaad
DIIeKTPOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U cKopocTh. [Ikama Bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paOCBA3U U
24 teneBuaeHusA. PazButue cpeacts
cBs3u. Paguonokanus
KonrtponsHas pabora
25 «INEeKTPOMArHUTHBIC KOJIEOaHUS 1 bubmmorexa I[JOK
P https://m.edsoo.ru/ff0cc6{8
BOJIHBDY
[IpssMonuHetHOE pacpoCcTpaHEHNE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
Toueunslii ICTOYHMK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTtpaxkeHus ceeta. [loctpoenue Bubmmorera I[JOK
R o p https://m.edsoo.ru/ff0cd4e0
1300pakeHUI B IJIOCKOM 3epKaje
IIpenomiienue ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenpHblii bubmuoreka LIOK
YI'OJI IIOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaKEHUS
29 JlaGopaTtopHas pabora «M3mepenue bubnmnoreka [JOK
[IOKa3aTelis MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenune n300pakeHuii B bubnuoteka [JOK




nuH3e. PopMysia TOHKOU JIMH3BIL.
YBenu4ueHue JuH3bI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHas pabota

31 «Hccnenosanue cCBOMCTB
U300paKeHH B TUH3AX)

Hucnepcus cera. CoKHBINA COCTaB

1 6enoro csera. L{Bet. JlabopaTopHas
pabora «Habnrogenue aucnepcun
CBETa»

1 Wntepdepenmus cera. dudpakiums bubmuoreka [IOK
ceeta. {udpakinuonnas pemeéTka https://m.edsoo.ru/ff0ced22
[Toriepe4HOCTH CBETOBBIX BOJIH.

34 [Tonspusanus ceera. OnTuyeckKue bubnmnoreka [JOK
npuOOphI U yCTPOMCTBA U YCTIOBHS UX https://m.edsoo.ru/ff0cf02e
0€30MacHOr0 MPUMEHEHUS

35 KonTponbhas padora. Ontuka
I'paHuIBl MPUMEHUMOCTH
KJ1accuueckoi Mmexanuku. [loctynarel bu6mmoreka [{JOK

36 .

CIIeIMaIbHON TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHue BpEMEHH U COKpAaIlleHUE Bubmaorexa IIOK
p p https://m.edsoo.ru/ff0cfad42
JUTHHBI
DHEprus U UMIYJIbC PEIATHBUCTCKOM
38 gacThlbl. CBsI3b MacChl C SHEPTHEN U bubmorexa HOK
) P https://m.edsoo.ru/ff0cfc68
HUMITYJIBCOM. DHEPTHUS TTOKOS
39 Kontponbnas padota «Onrtuka. bu6mmoreka [JOK

OCHOBBI CHIEIIMAJILHOM Teopun

https://m.edsoo.ru/ff0cf610




OTHOCUTCIBHOCTH

®otonsl. Dopmyna I[1nanka. JHeprus

bubmuorexa [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 LIOK
nOINOTEKA
41 otoaddekra. O A.T.
orosdexr TIBITRt https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHsl Pororddexra. YpaBHeHHE
42 9171HLHTeI(7II)Ha H(I:Iq)(pOToaq)(geKTa Bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosddexra
Hasnenue cera. Onwith [1. H.
43 JlebeneBa. Xumuueckoe eiicTBre Bubmmorexa [JOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoicTBa u
44 PaKTUYECKOE TPUMEHEHUE!
dboTodEMEHT, HOTOIATUHK,
coJIHeuHas OaTapes, CBETOIUO/T
45 KonTponbHas padorta «2neMeHTbI bu6muoreka [{JOK
KBAaHTOBOW ONTHKW» https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccessHuIO 0-4yacTu Bubmmorexa LIOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[LnanerapHas MoJenb aToMa
[Tocrynate! bopa. M3nyuenue u
47 norjiomieHre (HOTOHOB IpU MEPExoie bu6nuoreka [IOK
aToMa ¢ OJHOI'0 YPOBHS DHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Ipyroui. Buasl criekTpoB
48 BoaHoBEIe cBOMCTBA yacThIl. BOJIHEI bu6mmoreka [JOK

ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JIYUCHUC

49

OTKpBITI/IC PaaAnO0aKTHBHOCTH. OnBITH

Pesepdopna no onpenenenuto cocraBa

pPaaAOaKTUBHOTO U3JITYUCHUA

bubnunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

50

CgoiicTBa anbda-, 6era-, raMmma-
u3iyuyeHus. Bnusuaue
PaIuOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI

51

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oromel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMma-n3inydeHue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1162

52

OHeprus CBA3M HyKJIOHOB B SIpE.
Snepusle peakuuu. A nepHbiin
peakrop. [IpobnemMsbl, EpCIEeKTHUBHI,
9KOJIOTMUECKUE aCIIEKTHI SIEPHON
DHEPreTUKHU

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

53

DnemMeHTapHble YacTUlbl. OTKpbITHE
Mo3UTpoHa. MeTo bl HAOTIOICHUS 1
pErucTpalum 3JIeMEHTAPHBIX YaCTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMOJAeHCTBHSA. EqMHCTBO
bu3NYECKON KapTUHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

54

KonTtponbHas pabora. SnepHas
buzmnka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

55

Bup 3sé3nnoro neda. Co3se3nus,
ﬂpKI/IC 3Bé3IH)I, ITaHETHBI, UX BUAHUMOC
nBrkenre. CojIHEUHAsI cucTeMa




56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE371

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI JIaBHOU
nocJieI0BaTeIbHOCTH. BHYTpeHHee
ctpoenue 3B&31. COBpeMEHHbIE
IIPEACTABIICHUS O IPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ["anakTuka.
ITonoxxenue u aroxkenue CoyHIA B
lNanaktuke. ['anaktuku. Y€pHbie
JIBIPBI B IIPax TajJakTUK

59

Bcenennas. Paz6eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUU

61

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMMU U aCTPOPUIUKI»

0.5

62

O6o06maromuit ypok. Mexanuka

63

Ob6o6maromuit ypok. MKT,
TepOpIAUHAMUKA

64

O6o0maromuii ypox.
DIEKTPOMHAMHKA

65

O606maromuii ypok. Marauraoe
noJie. DJIeKTpOMarHuTHasi MHAYKIUS

66

O6o6maromuit ypok. Konebanus u
BOJIHBI




Pesepublil ypok. Ontuka. OCHOBBI

67 CHEHMalIbHOM Teopuun 1
OTHOCUTETLHOCTH
Pesepubiii ypok. KBantoBas ¢pusuka.
68 DNIEeMEHTHI aCTPOHOMUU U 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68 6.5

I[TPOI'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 10 kmacc/ Msaxumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iectBo «31aTenbCcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
[Tporpamma kypca pusuku aas 10—11 knacco. bazoBelii ypoens (aBTop B.
A. KacpsHOB)

YMK «®uzuka. 10 kiacc. bazoBblii ypoBEHBY

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenueM (aBrop B. A. KacegHOB).

2. ®uzuka. 10 kinacc. bazosslif ypoBeHb. Metoauueckoe nocodue (aBTop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccol. ba3oBbiil ypoBeHb. TeTpanb 11s 1a00paTOPHBIX
pab6ot (aBTophl B. A. Kacesnos, B. A. KopoBun).

4. ®uzuka. 10—11 kiaccel. bazoslii ypoBeHb. KoMIUIEKT TeTpanei ais
KOHTPOJBbHBIX paboT (aBTop B. A. KachsiHoB)

5. ®uzuka. 10 knacc. Jnnakruueckue kapTouku-3aanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).



YMK «®uzuka. 11 knacc. ba3oBelil ypoBEeHb»

1. ®usnka. 11 knacc. ba3oBblil ypoBeHb. YUEOHHK C JICKTPOHHBI

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1 http://nsportal.ru - coruanbpHasi ceTh paOOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - pusuka B mKoJIe.

3 http://festival.1september.ru/articles/ - hecTuBany negarornueckux uaei
«OTKPBITBIN YPOK».

4 http://www fizika.ru/ - calit 1yt yuutenei pU3MKU U UX YUEHUKOB.

5 http://www.physics.ru/ - MaTepuabl o Gpu3MKe.

6 www . ege .edu.ru - uapopmarmonHslit mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xkorekius [{OPoB
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