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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3uke 0a30BOro YpOBHs Ha YpPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B PI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIUK IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yomux OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxxanne mporpamMmbel 1o (U3MKE HANpaBlieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0y4yeHHH uX (Qu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorsercrByer TpeboBanusim PI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM IpenMeramu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no (pu3smKe BKIIOYAET:

o IUIAaHUPYEMBIE PE3yJbTaTbl OCBOCHHSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00YUEHHUS;
J coJiepkaHue yueOHoro npeamera «@usuka» 1o rogam o0ydeHus..

du3nka Kak Hayka o HauOoiiee OOIIMX 3aKOHAX NPHUPOJbI, BHICTYIMAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYeCKre 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE UM aKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKU, TPaHCIIOPTa, OCBOCHUS
KOCMOCa, TOJIY4EHHUs] HOBBIX MATEpHaJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa OOydYaromuxcsi, B (OpMUPOBaAHUE YMEHUU MPUMEHSThH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUH UMHU YUY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3uKH IS YpPOBHS CpeIHEro oOImero oOpa3oBaHHS
MOJIOKEH PAJ HUJEH, KOTOpPhlE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €ro
ITOCTPOCHUS.

Peanuzamus yueOHOTO TmpeaMeTa OCYIIECTBISETCS C HCIOJIb30BAHHEM
o0opyaoBaHUS LIEHTpA €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HarpaBJIeHHOCTH « To4yka pocTtay.



Hoes yenocmuocmu. B COOTBETCTBMM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuasl Kypca (HU3UKH
o0ObeMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoesn ecymanumapusayuu. EE peanuszanusi mpeAnonaraeT HCIOIb30BaHHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOImeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoti uanpasnennocmu. Kypc ¢usmku mpenmonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYECKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
COJlepKaHMs, TOCBSAIIEHHBIX OSKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM pallMOHATIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepXHEBBIMU d3JIEMEHTaMU Kypca (U3UKM HAa YPOBHE CPETHEro OOIIETO
oOpa3oBaHus SBISAIOTCS (hu3uveckue Teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpPE IMOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB M
INPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpaHMIAX
MPUMEHUMOCTH TEOPUH, A ONUCAaHWUSA €CTECTBCHHO-HAYYHBIX SBICHUUA U
MIPOIIECCOB).

CHCTeMHO- e TEIPHOCTHBIN MOAX0A B Kypce (DM3UKH peaTu3yeTcsl MPEexKIIe
BCETO 3a CUET OpraHW3aldd dKCIEPUMEHTATBHOU JESITEIBHOCTH O0YYarOIIUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIabOpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCcKux paboT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecca HWCXONd U3 OCOOEHHOCTEW IUIaHWPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi OBJIAJACHHUE
OOYYarOIMMHUCS YMEHHUSMH TIPOBOJIUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbioe BHUMaHHWE YIEIAETCS PEMICHUIO PACUETHBIX M KauyeCTBEHHBIX
3amad. [Ipy 3TOM Mg pacUETHBIX 3a/1ad MPUOPUTETOM SBIISIOTCS 3a7add C SIBHO
3aJIaHHON (DU3UICCKON MOJIEITBIO, TIO3BOJISIOIINE IPUMEHATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK W WHTErpUpys 3HAHUS W3
pa3HbBIX pa3nenoB. /{15 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUN M TMPOIECCOB B OKPYKAIOIICH



KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opya0oBaHUE.

JleMoHCTpalioHHOE 000pyZoBaHue (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M O0ECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUud s
UCCIIEIOBAaHMUSI U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIabopartopHoe 00OpynOBaHHUE HJs YYEHHUYECKUX MPAKTHUYECKHX padoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HIU(POBBIX J1a0OpATOPUIA.

OCHOBHBIMU 1IEJISIMU U3y4Y€HHUS PU3UKHU B 001IEM 00pa30BaHUHU ABIISIOTCS:

o (dbopMHpOBaHHE MHTEPECA U CTPEMIICHHSI 00ydaroUuXcsi K HAyYHOMY
U3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HWHTCIJICKTyaJlbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

o pa3BUTHE TMPEACTABICHUM O HAydYHOM METOAE IIO3HAHUS U
dbopMHUpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

o dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KAaK pe3yJibTaTa U3yUeHHS
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

o dbopMHupoBaHUEe YMEHUN OOBICHATH SBICHUA C MCIOJIb30BAaHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

o dbopmupoBaHUE MPEACTABICHUI O pOJIM (PU3UKU JJISI Pa3BUTHUS JIPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHne 3TuX 1iefiell 00ecreynBaeTCsl PeleHUEM CIIEeIyIOMMX 3a1ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

o NpUOOPETEeHUE  CUCTeMbl 3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsSX, BKJIKOYAas MEXaHUKY, MOJIEKYJISIPHYIO
(bU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(YU3UKH;

o dbopMupOBaHHE YMEHUN NPUMEHSATh TEOPETUYECKUE 3HAHUS IS
OoOBsICHEHUS (PU3WYECKUX SBICHUW B TPHUPOAEC W JISI TPHUHATHS TPAKTUYCCKUX
PEIIEHU B MOBCEAHEBHOM KW3HH;



b OCBOCHHE CII0OCOOOB PCUICHUA Pa3JIMYHBIX 3aJa4 C SABHO SaHaHHOfI
@HSHQCCKOﬁ MOJCIbIO, 3aJdad, IMOoAPA3yMCBAIOIIHUX CaAMOCTOATCIBHOC CO3aHHC
@HSHHCCKOﬁ MOICIIN, aﬂeKBaTHOﬁ YCJIOBUAM 3a1a49U,

o NMOHNUMaHue (PU3NYECKUX OCHOB U MPUHIIATIOB ICUCTBUS TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
o OBJIAJICHHE  METOJaMH  CaMOCTOSTENIbHOIO  IUIAHUPOBAaHUS U

npoBeJcHUS  (PU3MYECKMX  JKCIEPUMEHTOB, aHaIM3a W  HWHTEPIpPETaluu
uHPOPMAITUH, OTIPEICTICHHSI TOCTOBEPHOCTH TIOJIYICHHOTO Pe3yIbTaTa,

o CO3/IaHMe  YCJIOBHHA N1 pPa3BUTHS  YMEHHH  MPOEKTHO-
UCCIIEIOBATEILCKOM, TBOPUECKOH EATEIHHOCTH.

Ha wn3yuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamme 1o (u3MKe MEpeyeHb JTa0OpaTOPHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIIOBAaHHBIM, YYHTENb J€laeT BHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPXXAHME OBYUYEHUA

10 KUIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®usuka — Hayka o mpupoje. HaydHble METONBI MO3HAHUSL OKPYXKAIOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (U3HKE.

MopenupoBanue (QpuU3MYECKUX SBICHUN U TpolieccoB. HayuHble rUmoTe3sl.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecto ¢pusuku B HopMHUpPOBAHHHM COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W 1UGPOBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmxeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOTO JIBHXKCHMSL.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIUA Ha OCH CHUCTEMBl KOOPIHHAT.
ClioxxeHue nepemMeneHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSAMOJUHEHHOE ABMXEHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUS, NYyTHU U MepeMelIeHUs
MaTepHalbHOW TOYKH OT BPEMEHHU.

CBoOoiHOE TIafieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe nBuxeHue. JIBKeHME MaTepUalbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora obpaienus. LleHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHHuecKkue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: CIUIOMETP,
JBHYKEHUE CHAPS0B, LIETTHBIE U PEMEHHBIE ITEPEAAYN.

Jlemoncmpayuu

Mopuenb cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JBHYKEHUS.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBWXKEHUs Tena, OPOIIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HepaBHOMEPHOIO JBHKEHUS C LEIbIO ONPENEIECHUS MTHOBEHHOM
CKOPOCTH.



HUccnengoBanne COOTHOLICHUS MEXIY MOYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE pPAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutenbHOCTH  [amumnes. IlepBeii  3akoH  HproToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarotenus. Cuna Tsxkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (mokos, CKOJbXEHHUs, KadueHusi). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia COnpOTUBIICHUS MPU JBHKEHUU Teja B KUIKOCTU WJIIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpawleHus. l[lnedo cuibl. YcmoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: IOJUIUITHUKHY,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUU.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMariui.

HUccnenoBanne ycrmoBUM paBHOBECHS TBEPAOrO Tejla, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe maTepuanbHOM TOUYKHM (Teja), CUCTEMbl MaTepHAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernyeckass sHeprusi maTepuaibHOW TOUKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas DHEPTUs YIpPYro
nedhopmupoBaHHor — npyxkuHbl.  [loTeHuuManpHass SHeprus  Tejaa  BOJU3H
MTOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple W HEMOTEHIMaNbHble  cwibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPIruHM CHCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre yCcTpoMCTBA U NMPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexo MOTEHIIMAILHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue abCONIOTHO HEYINPYroro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW dHEPTUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas pu3nKa 4 TEPMOAUHAMMKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUSA 4YacTUI[ BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KHUIKOCTEU H
TBEPIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ nusmepenue. lllkana tremneparyp
Llenbcus.

Mogens wupeanbHOoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHHM HJACAIBHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHaeneeBa—KianerpoHa.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHE: TEepPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIIME IHCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OmnbrTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.



Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIIINE CYyILLIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HIUTFOCTPUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HIICAIBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Ornpenenenue mMacchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXIY  [apaMeTpaMud  COCTOSIHUS
pa3peKEeHHOro rasa.

Tema 2. Ochosbl mepmoouHamuKu

Tepmoannamuueckass cucreMa. BHYTpeHHsS SHEPTHsT TEPMOANHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 amuabatHOM mpouiecce. I[lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh PoO1IeCCOB B MPUPOIE.

TerutoBele  mammHbl.  [IpuHOWNBI  JEUCTBHS — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOJIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckne yCTpoWCTBA M MPAKTUUECKOE TPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEW PHEPrUU Tella MPU COBEPIICHUU PaOOThI: BHUIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpEeHHEH sHEpTUH (TeMIlepaTyphl) Tela Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY pACIIMPEHUI0 BO31yXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenun mapoBoil  TypOWHBI, JBUTAaTeNsl BHYTPEHHEro  CropaHus,
PEaKTUBHOIO JIBUTATEIS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u kKoHaeHcanus. Vcmnapenue u kuneHue. AOGCOIIOTHAS U
OTHOCUTEIIbHAs BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIINS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU IMOJTYyYECHHUS] COBPEMEHHBIX MaTEpPHUalOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3alus Tell. JJNEKTpUYEeCKUid 3apsan. JlBa BUIA SIEKTPUYECKHUX
3apsinoB. IIpOBOJHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsia.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUN
3apsaa. Onexkrpudeckoe mnojue. Hanpssk€HHocTh anekTpuyeckoro noss. [Ipuxnmn
CYNEPHO3UILIUUA DHICKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
OJISl.

PaGora cun anekrpocratmueckoro mojs.  [lorenmuman.  Pa3HocTh
noTeHuanoB. [IpOBOTHUKM U AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexkrpuyeckasi NPOHUILIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. DIeKTpOEMKOCTh IIIOCKOTO0 KOHJEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHuyeckre yCTpoHCTBA M NPAKTHUYECKOE MIPUMEHEHHE: BIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MPUHLNI IEUCTBUSA JIIEKTPOMETPA.

B3auMopelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[TpoBOIHUKH B DIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMPAEKTPUKH B DJIEKTPOCTATUYECKOM TOJIC.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAIu
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenne 25eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyma—Jlenna. MomiHoCTb
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIEKTpHYecKo 1enu. KopoTkoe 3aMbIKaHueE.

DONeKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBHCHUMOCTH
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHass W HpPUMECHas  MPOBOJUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHKOBbIE TPUOOPHI.

OneKkTpuYeckuid TOK B  pacTBOpaXx M pacIiulaBax  JJIEKTPOJIMTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpudyecknuid TOK B Trazax. CaMoCTOSATENbHBIM M HECAMOCTOSTEIBHBINA
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN JHO/, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUAJUHIAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHue JIEeKTpOABHKYIIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmsie padomul

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne 3aeKTpOABHKYIIEN CUIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue amekTpoimsa.

MeknpeaMeTHbIE CBSI3H



Nzyuenne kypca gusuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIecTBIsSETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHbIE C U3yUYEHHEM METOJ0B HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHUe CHUCTEMbl YpaBHEHUM, JMHEHHas QyHKIHS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X IPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: Mmexannueckoe BIKEHUE B KUBOU mpupoje, nuddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: ITUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE ATOMOB WU MOJIEKYII,
MOJIb BEIIECTBA, MOJIIPHAsI MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, KUIKOCTEN U
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHHUH C HCIIOIb30BAaHHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

[TocrostHHble  MarHuThl.  B3auMoJelcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuoun cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WHAYKUWW. KapThHa JMHWUKA MarHUuTHOU
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe mNoJie TPOBOJHHUKA C TOKOM. KapTuHa IJMHUNA WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenmia, e€ MOIynb M HampaBieHue. J[BuxkeHHE 3apsHKEHHOM
YaCTHUIIHI B OJJHOPOJHOM MarHuTHOM nojie. Pabora cunel Jlopenna.



SIBneHne HneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJABMXKYIIAA CWiIa HWHAYKUUH. 3aKOH JJEKTPOMATHUTHOU
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moje. OJIEKTPOABWKYIIAsS Cujla HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHAYKUHUH. OJNEKTPOABMKYIIAS CHJA
CaMOUHTYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: MOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE IIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD AIEKTPOABUKYIICH CUIIbI MHAYKIMH OT CKOPOCTU U3MEHEHUS
MarHuTHOTO MOTOKA.

SBneHne cCaMOUHAYKITUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenosanue sSBICHUS 3JIEKTPOMArHUTHOW MHIAYKIIUH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHUmMHble KO1€0AHUA

KonebGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOIeOaHMUs.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PaBHEHHE TapMOHUYECKHX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbuplii kKoHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AIEKTPOMArHUTHBIMU KoJjieOanusiMu. @Dopmyna Tomcona. 3akoH cCOXpaHEHHUS
SHEPI'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarmux Kojaebanusx. BoiHy)IeHHbIE MEXaHUUECKHE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.



Ilepemennblii TOk. CHHYyCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancopmarop. [IponsBoacTBO, nepegadya u MNOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KOJI€OATENBHOM CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUST OT BPEMEHU) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1mocienoBaTebHOM COCIMHEHUM PE3UCTOPa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU IEKTPONEpEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOAa MaIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanne mNEpEMEHHOTO TOKAa B LENH M3  IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJHBI, yciaoBus pactnpocTpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepentius u nudpaxius MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYyYEHUS AJEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[ITxama 3€KTpOMAarHUTHBIX BOJIH. [[pyMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pannonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpOCTPAHEHUE MTOTIEPEUHBIX U MPOJIOTHHBIX BOJIH.



Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M IpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0M U
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH:  OTpa)KEHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsMonuHENHOE pacopoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI OTpaxkeHHsI cBeTa. [locTpoenue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3akOHbI TPENIOMJICHUS CcBeTa. AOCOIIOTHBIM
nokaszarenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesoro cBera. LBerT.

CobOuparoniie U pacceuBaromue JUH3bI. ToHKas JuH3a. DOKyCcHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakusa cBera. JludpakinuonHas pemeTka. YcClIoBUE HaOIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyNa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOEe pacHpOoCTpaHEHUE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozenb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIETKH.



Ha6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3MmepeHune nokazaress npeioMJIeHUs CTEKIa.

WccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCUTEILHOCTH

'panupl TPUMEHMMOCTH  KJIACCMYECKOW  MexaHukW.  [locTynartsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpallleHUE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl € SHEPTUEH U UMITYILCOM PEISTUBUCTCKON YAaCTULIbI. DHEPTHS
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. Dopmyna I[lnanka cBa3u 3Hepruum (OTOHA C €ro YacTOTOM.
DHeprus 1 UMIYJIbC (HOTOHA.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Onbitel A. I'. Cronerosa.
3akonbl (orodddekra. YpaBHenue OuHmTerHa M dotoadpdekra. «KpacHas
rpanuna» horodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma

Moppens aroma Tomcona. Onwitel Pesepdopra mo paccessHUIO o -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIeKTp YpOBHEM SHEPrUr aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactuil. Bosusl ne bponna. KoprnyckynisipHO-BOIHOBOM
JTyaJIu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI JIa3epa.



Habmoienue nuHeRvaThIX CeKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JT0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Biusitnue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HykinonHas monens siapa IelizeHOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. OJEKTpPOHHBIH H TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuoakTUBHOIO pacra/ia.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jleext maccsr spa.

SnepHble peakuuu. JleneHre U CUHTES sI€Ep.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl M TMEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HAOJIIOCHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHBIC B3auMOJACHCTBUS. EAMHCTBO (u3MYECKON KapTHHBI
Mupa.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE TPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIHNX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopsie pabomuwl

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

OTtanbl pa3BUTUA acTpoHOMUHU. IIpukiiamHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Besnus, SpkKue 3BE3MBI, IIAHETHI, UX BUIAMOC
JBH>KCHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtouHuk sHeprum ConHIA U 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM MOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mnineunsiit [Iyte — nHama I'anaktuka. Ilomoxenue n gBuxkenne CoJiHIIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B spax
raJIaKTHUK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Pazoeranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Ha6nronenus: HeBOOPYKEHHBIM TJIA30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro IlyTtu.

O6o0maroniee NOBTOPEHUE

Ponr ¢u3ukn u acTpoHOMHM B OSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKkoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kilacce oCyiiecTBIsSeTCs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OMOJ0OTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJieIeHHE TUIOMIAIN TIIIOCKUX PUTYp U 00BhEMA Tell.

buonocusa: snextpudeckue SBICHUS B JKMBOM MpUpOJE, KoJjeOaTelbHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYeCKas CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl  OOpa30BaHMsI  KPUCTALIUYECKON  PEmIETKH,
CIEKTPAJIbHBIA aHAJIN3.

l'eocpagusa: MarHuTHbIE MOJOCa 3€MJM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3EMIICTPSCCHUIA.

Texnonozcusa: JHWHUM DIEKTPONEpPEAAY, TEHEPATOpP IEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay H0IKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEILHOU ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

. c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OO0yYaromierocs Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHa POCCUICKOTO OOIIEeCTBA;

. OPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEYECKUX TYMaHUCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

. TOTOBHOCTh BECTM COBMECTHYIO JIESITEIBHOCTh B HHTEpecax
IpaXKJaHCKOTO OOIIECTBa, Y4aCTBOBAaTh B CaMOYIMPABICHUU B 00pa3oBaTENIbHOMN
OpraHu3alluy;

. YMEHHE B3aUMOJECHCTBOBaTh C COLUAJIbHBIMU HWHCTUTYyTAMH B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM,;

. TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

. c(hOPMHUPOBAHHOCTh  POCCHUUCKON  TPaKJaHCKOM  HACHTUYHOCTH,
NaTpUOTU3MA;

. [IECHHOCTHOE€  OTHOIIEHHE K  TOCYJAapCTBEHHBIM  CHUMBOJIaM,

JOCTHKEHUSIM POCCUUCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;
3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

. c(hOpMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOTO
MOBEJICHUSI;
. CIIOCOOHOCTh OILICHUBATh CHUTYallMl0 W NPUHUMATh OCO3HAHHBIC

pemicHus1, OPUCHTUPYACH HaA MOPAJIbHO-HPABCTBCHHBLIC HOPMEBI U ICHHOCTH, B TOM
YHUCJIC B ACATCIIBHOCTU y‘IéHOFO;

. OCO3HaHHE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO OYIyIIIETO;
4) 3CTeTHYECKOT0 BOCTIMTAHMA:
. 3CTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYash JCTETUKY HAYIHOI'O

TBOPYECTBA, IPUCYILETO (PU3NIECKOM HAYKE;
5) TPpy10BOT0 BOCTIMTAHUSI:



. WHTEpEC K pa3InyHbIM chepaM MpoPeCcCHOHATBHON NEATeTLHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyyieit mpodeccuu v peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;
. TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO MU CaMOOOpPAa30BaHUIO B
00nacT! (GU3HUKHU Ha MPOTSKEHUU BCEH KU3HU;
6) IK0JI0rHYecKOro BOCIIUTAHUS
. cOPMHUPOBAHHOCTh  JKOJOTUYECKON KYJbTYPBI, OCO3HaHHE
rJ1I00aJIBHOTO XapaKTepa 3KOJOTUYECKUX MPoOIeM;
. IUIAaHUPOBAHKME M OCYIIECTBIICHUE IEUCTBHUI B OKpYy:Karoliel cpejie Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
. pacUIMpeHHe OIbITa AESITEIBHOCTH JKOJIOTHYECKON HaINpaBICHHOCTU
Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (Pr3uKe;
7) HEHHOCTH HAYYHOTO MO3HAHWS

. chOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS (PU3UUECKON HAYKH;
. OCO3HAHUE IICHHOCTH HAY4YHOU JESITEIbHOCTH, TOTOBHOCTH B TIPOIIECCE

u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYHD M HUCCIEIOBATEIbCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC Y4eOHbIE 1eCTBUA
ba3oBble 1oruyecKkue 1ecTBUA:

. CaMOCTOATENFHO (POPMYIHUPOBaTh W aKTyaJIH3WPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OTIPEIENISTh 1EJH IeITeIbHOCTH, 33]1aBaTh IapaMeTphl U KPUTEPUU UX
JIOCTHKEHUS,

. BBISIBIIAITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

. paspabaThiBaTh IUIaH peEIICHUs] TpoOieMbl ¢ Y4€TOM aHajau3a
UMEIOIINUXCSl MaTePUAIbHBIX U HEMAaTepUaTbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTHb, OIICHMBATh COOTBETCTBUE
PE3yNBTATOB LEJISAM, OIICHUBATH PUCKHU MTOCIICICTBHH IEATCILHOCTH;

. KOOPJIMHUPOBATh M BHITIOJNHATH PabOTy B YCIOBHUSX PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

. pa3BUBaTh KPEATUBHOE MBINUICHHE TP PEIICHUU SKU3HEHHBIX
npooem.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

. BJIAJCTh HAYYHOW TEPMHHOJIOTHCH, KIIOUCBBHIMU TIOHATHSAMH U
MEeTOaMH (PU3HIECKON HAYKH;

. BJIAJCTh HaBBIKAMHU  YYCOHO-HMCCICAOBATEILCKOM W MPOCKTHOMN

JNEATeIbHOCTH B 00yacT  (U3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEIIeHUs 3a7a4 (PU3MUECKOTO COIEpKAHUS,
MIPUMEHEHMIO Pa3IUYHbIX METOJIOB MO3HAHUS,



. BJIQJICTh BUAAMU JEATEIbHOCTU IO MOJIYYEHHIO HOBOI'O 3HAHMUSI, €0
UHTEpHpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

. BBISIBJISAITh  MIPUYMHHO-CJICICTBEHHBIE CBA3M M aKTYyaJU3MpPOBATh
3a/layy, BBIJBUTaTh THUMNOTE3y €€ pelieHus, HaxXOAUTh AapryMEHThl IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKJECHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

. aHaJIN3UPOBATh IOJIyUEHHBIE B XOJE PELICHUS 3aJaud pe3yibTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

. CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

. JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

. YMETh MEPEHOCUTh 3HAHUS MO (U3MKE B TMPAKTUYECKYIO 00IacTb
KU3HEICSATEIbHOCTH;

. YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

. BBIIBUTaTh HOBBIE WJEH, MpeularaTb OPUTHMHAJIBHBIE MOJIXOAbl U
pelIeHus;

. CTaBUTh MNpOOJEMBbl W 3aJaud, JOIMYCKAIOUIUE aJbTEPHATUBHBIC
peIICHHUS.

Pabora ¢ undpopmaumeii:
. BJa/JeTh  HAaBbIKAMM  MOJydyeHUs HMHPopMalmu  (U3HYECKOTO

COJIEp)KaHHMSI M3 HCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBIISThH
MOMCK, aHaJii3, CUCTEMAaTH3aIlMI0 W HHTEPIpPETaIlldi0 HH(POPMAIUU Pa3IuIHBIX
BHUJIOB K ()OPM MPEJICTABICHUS;

. OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAITHH;

. WCITOJIB30BaTh CPEACTBA WH(GOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIlMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCcypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

. CO3/1aBaTh TEKCThI (PU3UUYCCKOTO COACP)KAHUS B PA3IMUHBIX hopMaTax
c yu€ToM HazHaueHUs WHPOpPMAIMM M ICICBOH ayJauTOPHH, BBIOMpas
ONTUMAJIBLHYIO (OpMY TIPEJCTABIICHHUS U BU3yaJIU3allUH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

. OCYUIECTBJISITh OOLIEHWE Ha YpOoKax (PU3UKM M BO BHE-YPOUHOUH
NesTEIbHOCTH;

. pacno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMd M CMsI4ath
KOH(JIUKTHI;

. pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh W  HWCIOJb30BAaTh  IPEUMYIIECTBA KOMaHJIHOH U

WHIUBUyaJIbHON paOOTHI;



. BBIOMPATh TEMATHKY W METOAbl COBMECTHBIX JEHCTBUUA C Y4ETOM
OOIIMX MHTEPECOB U BOZMOXKHOCTEHN KaXKJI0T0 UjIeHa KOJUIEKTHBA,

. OPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh MU
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

. OLIEHMBATh KAYECTBO CBOEIr0 BKJIaJa M KaKJIOTO YYAaCTHUKA KOMaH/bI
B OOLIHI1 pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

. npeajiaraTb HOBbIE IPOEKTHI, OLICHUBATh HJIEH C MO3WLUN HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

. OCYLIECTBJISATh O3UTUBHOE CTPATErMUYECKOE MOBEJICHNUE B PA3IUUYHBIX
CUTYaIUsIX, POSBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATHUBHBIM.

PeryJsiTHBHBIE YHUBEpPCaJbHbIE YUeOHbIE AeiiCTBHS
Camoopranusauus:

. CaMOCTOSTEIILHO OCYIIECTBIIATh ITO3HABATCIBHYIO JEATCILHOCTh B
o0nacTu (PU3UKHA U aCTPOHOMHMH, BBISIBJISATH IIPOOJICMBI, CTaBUTh U (DOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

. CaMOCTOSATEIIbHO  COCTAaBJIATh IIAH  PEIICHUS  Pacuy€THBIX U
KaueCTBCHHBIX 3a/a4, IUIAH BBIMTOJIHCHHS IPAKTHUYCCKOW paboThl ¢ yd4éToMm
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPS IITOYTCHHIA,

. JaBaTh OLIEHKY HOBBIM CUTYallUsM;

. pacuMpsTh paMKM y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANOYTEHUM;

. JienaTb OCO3HAaHHBIN BBIOOpP, apryMEHTUPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

. OLICHMBATh NPUOOPETEHHBIN OIBIT;

. CIIOCOOCTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO PYAULIMH B 00JIaCTH

(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

. JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B
JIESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;
. BJIAJCTh HABBIKAMHU TI03HABATEIHHOM pediIeKcur Kak OCO3HAHHS

COBEPIIAEMBIX JICMCTBUM W MBICIUTEIBHBIX TMPOILECCOB, HX PE3YJIbTATOB U
OCHOBaHU;

. UCIIOJIb30BaTh MPUEMBI peQuieKCHM I OLIEHKH CUTyallud, BhIOOpa
BEPHOI'O PEILLICHHS;

. YMETb OLICHUBATH PUCKHA U CBOEBPEMEHHO IIPUHUMATH PELIECHUS I10 UX
CHIKEHHIO;

. MIPUHAMATh MOTUBBI U APTYMEHTHI APYTUMX IPU aHAJIU3€E PE3yJIbTAaTOB
JEATEIIbHOCTH;

° IIPUHUMATDb 06651, ITIOHUMas CBOM HEAOCTAaTKU U JOCTOMHCTBA,



. IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€ PE3yIbTaTOB
NESTEIIbHOCTH;

. IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKH.

. B nmnponecce NOCTHXKEHUS JMYHOCTHBIX pE3YJIbTATOB OCBOCHUS
oporpaMMbl 1O  (U3UKE i1 YpPOBHS CpEJHEro oOmero oOpa3oBaHud Yy
oOyuarommxcs COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIN UHTEIJIEKT,
peanoJiaratoiuii cOpMUPOBAHHOCTb:

. CAMOCO3HaHHUS, BKJIIOYAIOIIETO0  CIOCOOHOCTh  MOHUMATh  CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPAa3BUTHUA COOCTBEHHOM
IMOLIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

. CaMOPETYJIMPOBAHMsI,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  YMEHHE
INPUHUMATh OTBETCTBEHHOCTD 32 CBOE MOBEJICHHUE, CIIOCOOHOCTD a1allTUPOBATHCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHBALMM, BKIKOYAIOLIEH CTPEMIIEHHE K TOCTHXKCHHIO
eI U YCIIEXy, ONTUMU3M, MHUIMATUBHOCTb, YMEHHE ACHCTBOBATH MCXOAS W3
CBOMX BO3MOKHOCTEM;

. SMIATUM, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh 3SMOIMOHAIBHOE
COCTOSIHME JIPYTHX, YUUTBIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUSI, CTIOCOOHOCTD K
COUYYBCTBHIO U COIIEPEKUBAHNUIO;

. COLIMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh
OTHOUIEHUSI C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DJIUKTBHI.

INPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenus B 10 kiacce mpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

. JEMOHCTPUPOBATh HA TPUMEpPax pPOJIb W MECTO (PU3UKK B
dbopMHUpOBaHUN COBPEMEHHOM HAyYHON KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOMU
TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKON JIESITEIBHOCTH JIFOJIEH;

. YUYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (PU3NYECKUX MOJIETIEH:
MaTepHaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOCHHMS Ia30B, )KUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUH 3apsij MpU pelIeHnH (PU3NYECKUX 3a/1aY;

. pacno3HaBaTh (pU3MYECKUE SIBJICHUS (IIPOLIECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA W  DJIEKTPOJAWMHAMUKHW:  PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JABUKEHUE, CBOOOIHOE MajieHUE TeJ, IBUKEHUE N0 OKPY>KHOCTH,
WHEepIUs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKOE ABUKEHUE, CTPOCHUE
KUIKOCTEH W TBEPABIX Tel, HW3MEHEeHHe oObEéMa Ten TpH HarpeBaHUU
(oxnaxaeHuun), TEIJIOBOE pPAaBHOBECHUE, HCMAPEHHE, KOHICHCAIMs, IUIaBJICHUE,
KpUCTAJUTA3aIUs, KUTIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE AABJICHUS Ta3a Mpu



€ro HarpE€BaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXKy ITapaMeTpaMu COCTOSIHUS rasa B
M30IIPOLECCAX, ANEKTPU3ALMS TEJl, B3aUMOAECHCTBUE 3apsI0B;

. OMKCHIBATh MEXAHUYECKOE JBWKEHUE, UCHOJIb3ysd (U3HUEeCKUe
BEJINYMHBI: KOOPJMHATA, MYyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
cuia, UMIIYJIbC Te€Ja, KUHETUYEeCKass »JHEprus, IOTEHUHUAJIbHAs SHEprus,
MexaHuveckas paboTa, MeXaHWMYecKass MOIUIHOCTb, IMPU OMUCAHUU TPABUILHO
TpakTOBaTh (HU3UUYECKUU CMBICI HCIOJNb3YEMbIX BEIWYUH, MX OOO3HAYEHHUS U
€IMHULIbI, HAXOUTh (POPMYJIIBI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUYHUHY C
JIPYTUMH BETUYUHAMU;

. ONKCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBJICHUS,
UCTIIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KHMHETHYECKasi 3HEPIrusl XaOTHYECKOro JBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(Q(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; IpPU ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIMYUH, WX
0003HAUYEHUS U EOUHUIBl, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

. ONMCHIBATh H3YyYEHHBIC JJIEKTPUYECKUE CBOMCTBAa BEIECTBA MU
AIIEKTpUYECKUE SBJICHUS (TPOIECChl), MCMONb3ys (U3NYECKUE BEJIUUYMHBIL:
IEKTPUYECKUIN 3apsill, IEKTPUUECKOE I10JI€, HANPsHKEHHOCTD IO, MOTEHIHAI,
pPa3HOCTh NOTEHIMAJIOB; IPU ONHCAHUM TNPABWIBHO TPaKTOBaTh (DUINUECKUI
CMBIC]I HCIIOJIb3YEMBIX BEIUYMH, HMX OOO3HAYEHHS M E€IWHHULIBI; YKa3bIBATh
(bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU;

. aHANM3UpOBaTh (PU3UUYECKHME TMPOUECChl M  SABJICHHS, HCIHOJIb3YS
(bu3nueckue 3aKOHbl M MPUHUUIIBI: 3aKOH BcemupHoro tsrotenus, |, |1 u [l
3aKk0oHbI HbIOTOHA, 3aKOH COXpaHEHHs MEXaHUYECKOM SHEPIHUH, 3aKOH COXPaHEHUS
MMITYJIbCa, TPUHLUII CYNEPHO3ULIMU CHUJI, IPUHIUIT PABHONPAaBUs WHEPLHATBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUUYECKYIO TEOPHIO CTPOEHHUS BELIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEAHEN KMHETHYECKOW SHEPIUH TEIUIOBOIO JBUKEHUS
MOJIEKYJT ¢ aOCOJIOTHOM TeMIepaTypoil, MEepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH
COXpaHEHUsl DJIEKTPUYECKOro 3apsna, 3akoH KyloHa, Ipu 3TOM pas3inyarh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAXKEHHE U YCIIOBHUS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH;

. OOBSACHATh OCHOBHBIC NPHUHIMIBI JECUCTBUS MAIMH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOIO UCIOJIb30BaHUS B
MMOBCEIHEBHOM JXU3HU;

. BBITIOJIHATH SKCIEPUMEHTBI IO UCCIIEOBAHUIO (PU3NYECKUX SBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NpPHU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, NPOBOAUTH OMNBIT U
(bopMyIMpPOBATH BHIBOIHI,



. OCYILIECTBISITh TMpPSIMbIE M KOCBEHHBIE M3MEPEHUS (UBUUECKUX
BEJIMYMH, [PU 3TOM BBIOMPATh ONTUMAIbHBIA CIOCOO U3MEPEHHUS U UCIO0JIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN N3MEPEHMIA;

. UCCJIEOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMHU BEIMYUHAMH C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCUpOBaTh PE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYHUH B
BU/JIE TAOJIUII U TpaUKOB, JeNIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

. coOmogaTe mpaBuiaa 0Oe30macHOro TpyAa MpU  MNPOBEACHUU
UCCJIEIOBAHUI B paMKax y4eOHOIO 3KCIEPUMEHTA, y4eOHO-UCCIIEI0BATEIbCKON U
IIPOEKTHOM JAEATEIBHOCTA C HWCIOJIb30BAHUEM W3MEPUTENIBHBIX YCTPOMCTB U
1a00paTOPHOTO 000PYAOBAHUS;

. pemarh pacu€THBIE 3a/1a4d C SBHO 33JlaHHOW (PU3UUECKOW MOJIEIBIO,
UCTIONB3YS (PHM3HUECKHUEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, NMPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

. pemiaTh  KayeCTBEHHbIE  3aJa4d:  BBICTPAUBATh  JIOTUYECKU
HEIIPOTUBOPEYUBYIO LEMOYKY PACCYXKACHUU C ONOPOM HAa W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

. UCIOJB30BaTh TPU  pPELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y NPEICTABJICHHS YUYEOHOW U Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

. IPUBOJUTH MPUMEPHI BKIIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UMKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (U3MKE B IOBCEIHEBHOM
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OOpallleHnd ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBaAMH, JIJIi COXPAHEHHUS 30POBbS M COOJIIOIEHUS HOPM
DKOJIOTUYECKOTO ITOBEICHNS B OKPYKAIOLIEU Cpene;

. paboTaTh B IPYMIE C BBHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

. JEMOHCTPUpPOBaTh Ha TMpHUMEpax pojdb M MecTo (U3MKU B
dbopMHUpOBaHUN COBPEMEHHOM HAyYHON KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOU
TEXHUKH U TE€XHOJIOTMM, B MPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUDA;

. YUUTHIBATh TPAHMIIBI TPUMEHEHUS! U3YUYEHHBIX (PU3NYECKUX MOJIETEH:
TOYEYHBIN IJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBI UCTOYHUK CBETA, siEpHas



MOJieJb aToMa, HYKJIOHHAsh MOJETIh aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3amad;

. pacro3HaBath (puznueckue sABJICHUS (IIPOIECChl) U OOBICHATHh UX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (DHM3MKHU: 3IIEKTpUYECKas
IIPOBOJMMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE NEHUCTBHUS TOKa,
B3aMMOJICHCTBHE MarHUTOB, AJIEKTPOMArHUTHAS UHIYKIIUS, JCHCTBHE MAarHUTHOTO
MoJii Ha TPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsll, 3JIEKTPOMarHUTHBIE
KOoJeOaHUsI W BOJIHBI, MPSMOJMHEHHOE PpacIpOCTpPaHEHHUE CBETa, OTpakKEeHUE,
npenomiieHue, UHTepdepeHnrs, Tudpakius W MOJApU3alMs CBETa, TUCIEPCUs
cBeta, ¢orornekrpuueckuii 3pdexr (poroaddexT), cBeTOBOE HaBieHUE,
BO3HMKHOBEHHE JMHEHYAaTOro CIEeKTpa aroMa BOAOPOJa, ECTECTBEHHas U
UCKYCCTBEHHAs paJIMOAKTUBHOCTH;

. ONMHUCHIBATh HW3YYCHHBIE CBOMCTBAa BEIIECTBA (IJIEKTPUUYECKUE,
MarHuTHbIE, ONTHUYECKUE, DJIEKTPUUECKYI0 MPOBOJMMOCTb PA3IMUYHBIX Cped) U
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
AIIEKTPUYECKUI 3apsij, CUila TOKA, JEKTPUYECKOE HAMpsKEHHUE, 3JIEKTPUUECKOe
COIPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAsA cuia, padoTa TOKa,
UHAYKLIHS MarHUTHOro mojis, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTh
KaTyIIKH, DHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEpPHOJ U YacToTa
KoieOaHuNl B KoJeOATeIbHOM KOHTYpE, 3aps] U cuja ToKa B Ipolecce
TApMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWid, (OKYCHOE pacCTOSHHUE W
ONTHUYECKasi Cuja JMH3BI, NMPU OMHCAHUU TPABUIBHO TPAKTOBATh (PUIUUECKUIA
CMBICT HCIIONB3YyEeMbIX BEIUYMH, WX OOO3HAYCHUS ¥ EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIMUMHY C JIPYTHMH
BEJIMYMHAMU;

. OIKCHIBaTh U3yUYEHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, UCTIOIB3YSI
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, YHEPIHs U UMITYJIbC (POTOHA, IEPUOJ MOTypachajia, SHEPTUs CBSI3U
aTOMHBIX SJiep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIMUYECKUI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYE€HHUS M EIUHMIIBI, YKa3bIBaThb (OPMYJIBL,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HaU€HNE (PU3NYECKOM BEINYNHBI;

. aHaJIM3UpOBaTh (UBNYECKUE TMPOLECChl U SIBICHUS, MHCIONb3Ys
¢dusznyeckne 3aKOHBI W TMPUHIUIBL 3aKoH OMa, 3aKOHBI MOCIEAOBATEIBHOTO U
NapajuieTbHOTO COSAWHEHHUS TPOBOJHUKOB, 3akoH JDxoyns—JIeHma, 3akoH
AIIEKTPOMArHUTHOW MHIYKITNH, 3aKOH MPSIMOJMHEHHOTO paclpOCTpaHEHHUs CBETa,
3aKOHBI OTPaXCHHS CBETa, 3aKOHBI MPEIOMIICHUSI CBETAa, ypaBHEHHWE DWHINTEHHA
st potorddexra, 3aKOH COXpPAHEHUS SHEPIrUH, 3aKOH COXPAHEHUS MMITYJIbCa,
3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHHs] MacCOBOTO YHCIIa,
noctynatel bopa, 3akoH paAMOaKTUBHOTO pacnaia, OpU OSTOM pa3inyaTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIPAXKEHHE U YCIIOBHS
(rpaHuUIBI, 006J1ACTH) TPUMEHUMOCTH;



U ONpCACIIAAITL HAIIPABJICHUC BCKTOpAa HWHAYKOWMHW MArHUTHOI'O I10JIA
IMPpOBOJHHKA C TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua;

. CTPOUTh U OIKUCHIBaTh M300pAKEHHUE, CO3/1aBa€MOE€ IUIOCKUM
3€pKajoM, TOHKOU JIMH30MH;
. BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (DM3UYCCKUX SBICHUN U

MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUW: MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIHPOBATH BHIBOIHI,

. OCYIIECTBISATh TMpPSIMbIE M KOCBEHHBIE M3MEpEeHHs (DU3HUECKUX
BEJIMYMH, MPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIOCO0 U3MEPEHHS U UCTOIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MTOTPEIIHOCTEN N3MEPEHU;

. UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYHH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMH: MpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DPUKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

. cobmonath mpaBwia  0O€30MacHOTO TpyJda MpU  IPOBEIACHHUU
UCCIIEJOBAaHUM B paMKax y4eOHOTO 3KCIEpUMEHTa, y4eOHO-HCCIEA0BATEIbCKON U
IIPOCKTHOM JAEATENBHOCTH C HCIIOJIB30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U
71a00paTOpPHOTO 000PYIOBAHUS;

. pemarb pacu€THBIC 3a/laud C SABHO 3aJaHHON (PU3MUECKOl MOJENbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3HMUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoAUMbIE NJisi €€ PElICHUs, TPOBOAUTh PAacUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEHHOTO 3HAYeHUS (PU3UYECKON BEIIMYUHBI;

. pelmarb  KayeCTBEHHBbIE  3aJadd:  BBICTPAUBATh  JIOTUYECKH
HEIIPOTHBOPEUYMBYIO LIETIOYKY PACCYXKIEHUH C ONOPOM HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

. UCIONB30BaTh IMPU  pPELIEHUH Y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIy4aeMyt0 HH(POPMALHUIO;

. OOBSCHATh MPUHUUIBI JEHCTBUS MAallWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HU;

. NPUBOAUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

. UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOMU
KU3HH JUIsi oOecriedeHus: O€30MacHOCTH TpH  OO0pallleHnd ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXpAaHEHHUsS 370POBbsI M COOJIIOECHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHMS B OKPYKAIOILEH Cpelie;



. paboTaTh B IPyNIE C BHIMOJHEHUEM PA3JIMYHBIX COLUAIIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK



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

4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU JHEPIUUn

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
‘:;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnunorexa LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edso0.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTeI(?ll)Ha JIq})I(b@OTOB(i)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUYECKOE NEHCTBUE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPAY

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHuA U 3BE3]T

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKOU cepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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YYEBHO-METOINMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBoO
«ITpocsenienue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AknimonepHoe o6mecTBo «M31aTenscTBo
«ITpocsenienue»

» Gusuka, 11 kmace/ Msikumes I'.41., [lerpoBa M.A., Yronsaukor O.C. u
npyrue, OOIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1. ®uszuka. 10 knacc. YueOHuk 1u1st 001eo0pa3zoBaT. OpraHu3aluil ¢ Mpuil.Ha
AJIEKTPOH. HOcHUTele: 0a30BbIN U poduibHbIi ypoBHU/ ['.51. Mskumes, b.b.
byxosnes, Corckuit H.H./ M.: [IpocBemenue, 2020.

2. Kynepmrreitn FO.C. ®usuka. JluddepeHmpoBanHbie KOHTPOJIbHbBIE
paboTsl.7-11kmnacc.CII6.: U3n. Jom «Centsadpby», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOATENIBbHBIX U KOHTPOJIBHBIX padoT. 10 — 11
KJIacChl: IocoOue A yunurtenei o0meoOpazosar. yupexaenuit/ C.M.
AnnpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocsemenne, 2018.

4. CoopHuk 3ana4 o ¢usuke. 10-11 knaceel (k yueoOHukam I'.5. MskuieBa
u.ap.) — M.: Ox3amen, 2019.

5. CoopHuk 3ama4 no ¢pusuke Ayt 10—11 kinaccwl: mocodue s yyamuxcs
o01eoOpasoBar. opranu3anmii: 6a3oBbiii 1 ipodut. ypouu / H.A.
[TapdenTreBa.- 5-¢ uzn. M .: [Ipocsemenue, 2017 r.

6. ®usuka. 3agaynuk. 10-11 ki.: [Tocobue s oOrieoOpa3zoBar. yupexxaeHui /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

7. TemaTuueckue caMOCTOSITENIbHbIE U KOHTPOJIbHBIE pa0oThI 10 ¢pusuke.10
kiacc. / O.W. I'pomriea.- M.: Dx3amen, 2017.

8. A.Il. PeimkeBuu. COopHuk 3a1a4 no pusuke. Mocksa, [poda, 2017 r

9. ®poHTanpHbIe JabopaTopHble padoThI 10 ¢usnke B 7-11 kimaccax
oO1eoOpa3oBarenbHbIX yupexaeHusx: Ku. aig yuurens / B.A. bypos, FO..
Huxk, b.C. 3BopsikuH u 1p.; noa pen. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yueo, aut., 2015

10. Kogudukarop 31eMEHTOB coiepxkaHusl U TpeOOBaHUM K YPOBHIO
NOJITOTOBKH BBIMTYCKHUKOB 00111€00pa30BaTEeNbHBIX YUPEIKICHUN IS
npoBenenus B 2024 roxy enuHoro rocyaapctBeHHoro sk3amena no ®U3NKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSTEIIBHBIX U KOHTPOJIBHBIX
pabot. Mocksa «Mnekca» 2019 r.

12. dusuka. 10 ki1acc: TEXHOJIOTUYECKUE KApPThl YPOKOB 10 yueOHuky 1. 51.



Msxkumesa, b.b. bByxosnesa, H.H. Cotrckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Boarorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 kinacc. [loypounslie miansl mo yueOHuky I'..
MsxkunieBa, b.b. byxosuesa. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJaHU JIJIs1 TEMATUYECKOTO U UTOTOBOT'O KOHTPOJISL.
®uzuka 10 knace. M.: «utemnexr-Lientp», 2019

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI
CETHU UHTEPHET
1. bubnuoteka L{OK https://m.edsoo.ru
2. https://resh.edu.ru
3. https:/lyaklass.ru
4. https://edu.skysmart.ru
5. https://urok.apkpro.ru



