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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3uke 0a30BOro YpOBHsS Ha YpPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUM K pe3ysbTraTamM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npencraBieHHbIx B OI'OC
COO, a Takxke c ydy€roM (QenepanbHONl paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon depnepanum, pean3yIomuUx OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copepxanne mporpamMmbel 1o (U3MKE HANpaBlIeHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOywatomuxcs 10-11 kmaccoB mnpu
o0y4yeHHH uX (Qu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorsercrByer TpeboBanusm OI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3YJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIHMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMH mpenMeramu. B Hel
OIIPENIETSAIOTCA OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HA 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 T01aM 00YUEHUS;
J coJiepkaHue yueOHoro npeamera «@usuka» 1o rogam o0ydeHus..

du3nka Kak Hayka o HauOoiyiee OOIIMX 3aKOHAX NPHUPOJbI, BHICTYIMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYeCKre 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME U aKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUU  OmpenenseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTUH B cdepe DHEPreTUKU, TPaHCIIOPTa, OCBOCHUS
KOCMOCa, TIOJIYYEHUs] HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpa OOydYaromuxcsi, B (OPMUPOBAHUE YMEHUU MPUMEHSThH
HAy4YHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUY UMHU YUYE€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3MKH IS YpPOBHS CpeIHEro oOImero ooOpa3oBaHHS
MOJIOKEH PAJl WJEH, KOTOpPhle MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €ro
ITOCTPOCHUSL.

Peanuzamus ydeOHOTO TmpeaMeTa OCYIIECTBISETCS C HCIOJIb30BAHHEM
o0opyaoBaHUS LIEHTpA €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HarpaBJieHHOCTH « Touka pocTtay.



Hoesa yenocmuocmu. B COOTBETCTBHM C HEW KypC SIBIISETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepuall Kypca (HU3UKH
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
nouie.

Hoes ecymanumapusayuu. EE peanusanusi mpeAnonaraeT HCIOIb30BaHHUE
TYMaHUTAPHOTO TOTCHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKn ¢ pa3BUTHEM OOmecTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti wuanpasnennocmu. Kypc ¢usmku mpenmonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DSJIEMEHTOB
COJlepKaHMs, TMOCBSAIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3UKM HAa YPOBHE CPETHEro OOIIETO
oOpa3oBaHusl SBISAIOTCS (hu3uveckue Teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB M
IPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIAX
MPUMEHUMOCTH TEOPUH, A ONWCAaHWUS €CTeCTBCHHO-HAYYHBIX SBICHUUA U
MIPOIIECCOB).

CHCTeMHO- e TEIPHOCTHBIN TOAX0A B Kypce (DM3UKH peaTu3yeTcsl MPEexKIe
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTAIBHOU JESITEIHBHOCTH O0YYarOIIUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIIMCOK YUYCHHMYECKUX
MpaKkTUYeCKux padoT. BrijeneHne B yka3aHHOM mMepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HUCXOMd U3 OCOOEHHOCTEW IUIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSAMH TPOBOJIUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TOCTAHOBKY OIBITOB II0 IPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbimoe BHUMaHWE YIEIAETCS PEIMICHUIO PACUETHBIX M KauyeCTBEHHBIX
3amad. [Ipy 3TOM mI9 pacUETHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON (DU3UIECKON MOJIEITBIO, TIO3BOJISIOIINE TIPUMECHATh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUW M MPOIECCOB B OKPYKAIOIICH



KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YpPOBHE CPEIHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyaoBaHUE.

JleMoHCTpanimoHHOE 000pyZoBaHue (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  O0ECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUUd s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  MPOIECCOB, OSMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIaGopartopHoe 00OpynOBaHHE HJIsi YYEHHUYECKUX MPAKTHUYECKHX padoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE U(POBBIX J1a0OpPaTOPHUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pPa30BAHUHU SABJISAIOTCS:

o (dbopMHpOBaHHE MHTEPECAa U CTPEMIICHHSI 00ydarouuXcsi K HAy4HOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEIJICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI];

o pa3sBUTHE IIPEJACTABICHUM O HAy4YHOM METOJE€ TO3HAHUA W
dbopMHUpOBaHUE UCCIIETOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

o dbopMupOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa U3yUeHHS
OCHOB CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHUEe YMEHUN OOBICHATH SBICHUA C MCIOJIb30BAaHUEM
bu3NYeCcKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

o dbopmupoBaHUE MPEACTABICHUI O pOJIM (PU3UKU JJISI Pa3BUTHUS JPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTukeHne 3TuX 1iefiell 00ecreuynBaeTCsl pelieHuEM CIIEeIyIOMMX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

o NpUOOPETEHUE  CUCTeMbl 3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJIKOYAas MEXaHUKY, MOJIEKYJISIPHYIO
(bU3HKY, PJEKTPOIUHAMUKY, KBAaHTOBYIO (DU3UKY U DJIEMEHTBI acTPOPU3UKH;

o dbopMupOBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS IS
0oOBsICHeHUS (PU3NYECKUX SBICHUN B TPHUPOAEC W JUJISI TPHUHATHS TPAKTUYCCKUX
pEIIEHUN B MOBCEAHEBHOM KW3HH;



b OCBOCHHE CII0OCOOO0B PCUICHUA Pa3JIMYHBIX 3aJa4 C SIBHO SaHaHHOfI
@HSHQCCKOﬁ MOJCIbIO, 3aJdad, IMOAPA3yMCBAIOIIMUX CaAMOCTOATCIBHOC CO3JaHHC
@HSHHCCKOﬁ MOICIIN, aﬂeKBaTHOﬁ YCJIOBUAM 3a1a49U,

o MOHNUMAaHUEe (PU3NIECKUX OCHOB U MPUHIIATIOB ICUCTBUS TEXHUICCKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;
o OBJIAJICHUE  METOJaMH  CaMOCTOSATENIbHOIO  IUIAHUPOBAaHUS U

npoBeJeHUS  (PU3MYECKMX  JKCICPUMEHTOB, aHalIM3a W  HHTEPIpPETaluu
uH(POPMAITUH, ONIPEICTICHHSI TOCTOBEPHOCTH TOJIYICHHOTO Pe3yIbTaTa,

o CO3/IaHMe  YCIOBHWA A pPa3BUTHS ~ YMEHHH  MPOEKTHO-
UCCIIeIOBATEILCKOM, TBOPUECKOH eATEIHHOCTH.

Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamme 1o (u3MKe MEepedeHb JTa0OpaTOPHBIX U
MPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb J€laeT BHIOOP
IPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJEP XAHME OBYUYEHUA

10 KUIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usnka — Hayka o mpupone. HaydHble METONBI MO3HAHUSL OKPYXKAIOLIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (U3HKE.

MopenvupoBanue (QpU3NYECKUX SBJICHUN U TpolieccoB. HayuHble rUmoTessl.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u mMecto ¢pusuku B HopMHUPOBAHHHM COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(GPOBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MAaTE€pUAJIBHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBl KOOPJIHHAT.
ClioxxeHue nepemMenieHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE ABMXEHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUS, NYyTHU U MepeMelIeHUs
MaTepHalIbHOW TOUYKH OT BPEMEHHU.

CBoOoHOE TIasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonuneinoe nBuxeHue. JIBrykeHME MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepron u yactora obpaienus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpa3zoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBHXKEHHUs 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 LEIbI0 ONPEIEIECHUS MTHOBEHHOM
CKOPOCTH.



HccnegoBanne COOTHOLICHUS MEXIYy MOYTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE pPAaBHbIE IPOMEKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipynuun  otHocutenbHOCTH  [amumnes. IlepBeii  3akoH  HproToHa.
HNHepunanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttsarotenus. Cuna Tsxkectd. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (IOKos, CKOJbXEHHs, KadueHusi). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia COnpOTUBIICHUS MPU JBUKEHUU Teja B KUIAKOCTU WIIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpawleHus. llnedo cuibl. YcmoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: IOJUIUITHUKHY,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECUS TBEPAOTrO Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

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

HUccnegoBanne ycrmoBud paBHOBECHMS TBEPAOrO Tejla, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUYKHM (Teja), CUCTEMbl MaTepHaTbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernyeckass sHeprusi maTepuaibHOW TOUKH. TeopeMa 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToreHumnanbHas SHEPrUsl. [ToreHunanbHas DHEPTUs YIpPYro
nedopmupoBaHHor — npykuHbl.  [loTeHuManpHass SHepruss Tejaa  BOJU3H
MTOBEPXHOCTH 3€MJIH.

[loTennuanbHple W HEMOTEHIMaNbHble  cwibl.  CBsi3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPIruHM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexo MOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue abCONIOTHO HEYINPYroro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW dHEPTUu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paszpnes 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJICUCTBUSA 4YacTUI[ BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u €€ nusmepenue. lllkana tremneparyp
Llenbcus.

Mopgens wupeanbHOro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temrepatyp KenbBuHa. ['a30Bble 3akOHBI. Y paBHeHHe MeHaeneeBa—Kianerpona.
3akoH [lanbToHa. M30mporeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
nuzo0apa.

TexHuueckue yCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHE: TEepPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OmnbrTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.



Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HIUTFOCTpUpPYIOIIas MPUPOAy AABICHHUS I'a3a HA CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSHUS HICAIBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

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

UccnenoBanne  3aBUCUMOCTH  MEXIY  [apaMeTpaMud  COCTOSIHUS
pa3peKEeHHOro rasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepmoanHamuueckass cucreMa. BHYTpEHHsS SHEPTHsT TEPMOANHAMUYECKON
CUCTEMBI U crIoco0bl €€ n3mMeHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEILIONEPEaAYE.

[Tonsitue 006 amuabatHOM mpouiecce. IlepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatmMocTh IPoO1IeCCOB B MPUPOIE.

TerutoBple  mammHbl.  [IpuHOWNBI ~ JEUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpduuMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpoWCTBA M MPAKTUUECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenue BHYTpEHHEW PHEPTUU Tella MPU COBEPIIECHUU PaOOTHI: BHUIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPAIINS).

N3menenue BHyTpEeHHEH sHEpTrUH (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnpIT 1O anuabaTHOMY pACIIMPEHUI0 BO3yXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu mapoBoil  TypOWHBI, JBUTaTeNsl BHYTPEHHEro  CropaHus,
PEaKTUBHOIO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Pazosvie nepexoonl

[Tapoo6pa3oBanue u kKoHaeHcanus. Vcmapenue u kuneHne. AGCOIOTHAS U
OTHOCUTEJIbHAsA BJIAXXHOCTh BO31ayxa. HaceimeHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU IMOJTYyUYECHHUS] COBPEMEHHBIX MaTEPHUalOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEpEeHUSs BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMoHcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3MepeHne OTHOCUTENBbHOM BIIAJKHOCTH BO3yXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3auus Tell. JJEKTpUYEeCKUW 3apsan. JlBa BUIA DIEKTPUUYECKHUX
3apsinoB. [IpOBOJIHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsia.

Bzaumogeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUN
3apsaa. Dnexkrpudeckoe mnojue. Hanpssk€HHocTh snekTpuyeckoro noss. [Ipuxnmn
CYNEpPHO3UIIUUA IICKTPUUYECKUX Tosei. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
OJIsl.

PaGora cun anekrpocratmueckoro monis. [lorenmuman.  PasHocTh
noTeHuanoB. [IpOBOTHUKM U AUAJNIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi NPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. IIeKTpOEMKOCTh IIIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHuyeckre yCTpoHCTBA M NPAKTHUYECKOE NPUMEHEHHE: BIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JJIEKTPOMETPA.

B3auMoeiicTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOIHUKH B AIIEKTPOCTATUYECKOM MOJIC.

DJIEKTPOCTATUYECKAs 3alUTA.

JIM3IEKTPUKH B JIEKTPOCTATUYECKOM TOJIC.

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

DHeprus 3apsSKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit 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 CONPOTUBIICHUE. Y IEIBHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENIbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

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

DNeKTpoABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHUKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKo nenu. KopoTkoe 3aMbIKaHueE.

DONeKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METAJLIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHass W NpPUMECHasT  MPOBOJUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONeKkTpuYecknid TOK B  pacTBOpax M pacIiulaBax  JJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS] TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpuyecknuid TOK B Trazax. CamMoCTOATENbHBIM M HECAMOCTOSTEIBHBINA
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HWCTOYHMKM TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN JHO/, FaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSKEHUSL.

3aBUCUMOCTb COITPOTHUBIICHHSI LUAJUHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAHN TONIEPEYHOr0 CEUYEHUS U MaTepraa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHue JIEeKTpOABMKYILIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii skcnepumenm, nabopamopusie padomul

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

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

Habmronenue ammekTpoimsa.

MeknpeaMeTHbIE CBSI3H



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

Meoicnpeomemnvle nonwsimusi, CBSI3aHHBIE C MU3yUYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumores3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIIOJEHUE, YKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHUE.

Mamemamuka: penieHWe CHUCTEMbl YpaBHEHWH, JHMHEHHas (QyHKIUS,
napaboia, runepooia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: Mmexannueckoe IBIKEHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B AKUBOM IPUPOJIE.

Xumus: ITUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE ATOMOB MU MOJIEKYII,
MOJIb BEIIECTBA, MOJIIPHAsL MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLUALM,
rajibBaHHKA.

l'eoepaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHHUH C HCIOIb30BAaHHEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, IOJIIMIIHUKYA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, nmapoasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
NOJIYYEHUs] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

IlocTossHHBIE ~ MarHuThl. B3auMoaeWcTBME  IOCTOSIHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHWUKA MarHUTHOW
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe mMoJie TPOBOJHHUKA C TOKOM. KapTuHa IHMHUNA WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenmia, e€ MOIynb M HampaBieHue. J[BuxeHHe 3apsHKEHHOM
YaCTHUIIBI B OJJHOPOIHOM MarHUTHOM Iojie. PaGoTa cuisl Jloperia.



SIBneHne AneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. OJEKTPOJABIXKYIIAA CWiIa HWHAYKUUH. 3aKOH JJEKTPOMATHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe Mmoje. OJIEKTPOABWKYIIAsS Cujla HHAYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh. SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABMKYIIAS CHUJA
CaMOUHTYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA W NPAKTHUECKOE MPUMEHEHHUE: MOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHOW UHIYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD AIEKTPOABUKYIICH CHUIIbI MHAYKIHMH OT CKOPOCTU U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

UccnenoBanue AeiiCTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW MHIAYKIIHAH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1€0AHUA

KonebGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJIeOaHMUs.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PaBHEHHE TapMOHUYECKHX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarmux Kojacobanusx. BoiHy)IeHHbIE MEXaHUUECKHE
Kojebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.



Ilepemennblii TOok. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IpousBoacTBO, Mepegada u nNOTpedICHUE IEKTPUUECKON
DHEPIrUM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoWCTBA M MPAKTUYECKOE NPHUMEHEHHE: AJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MIEPEMEHHOTIO TOKA, JIMHUU JJIEKTpOnepeaay.

Jlemoncmpayuu

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

Ha6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSKEHUSI OT BPEMEHU) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIM.

Pe3oHanc mnpu 1mociienoBaTeNbHOM COCIMHEHUM PE3UCTOPa, KaTYIIKU
VHJYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JIMHUY 3JIEKTPONEpEaaUn.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOAa MaJIbIX KOJEOAHWM rpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHI Tpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBI, yciaoBus pacrnpocTpaHeHusa. Ilepuon. CkopocTb
pacnpocTpaHeHuss U JiuHa BOdHbL. [lomepeyHble W NPOJOJIBHBIE BOJHBI.
HuTtepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYyYEHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEOMIICHUE, MOspu3aIus, nudpakimus,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Txama >€eKTPOMAarHUTHBIX 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

OO6pa3zoBaHue M pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.



Koneburomieecs Te0 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M peIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM |
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX ~ BOJIH:  OTpa)KEHUE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenue n3o0pakeHuit B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCOIIOTHBIM
nokazarenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesnoro cBera. LBerT.

CobOuparoriie U pacceuBaromue JUH3bI. ToHKas JuH3a. DOKycHOe
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. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiuonHas pemeTka. YcCiIoBUE HaOIIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
Tu(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyNa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacHpoCTpaHEHUE, OTPAKEHHWE W TIPEJIOMIICHHE CBETa.
OnTuyeckre mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mozesb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

HaoOmronenue natepdepeHunn crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue ciekTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.



HaGnronenue nonspuzanuu cBeTa.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3MmepeHune nokazaress npeioMJIeHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paXkeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCUTEILHOCTH

['panupl  TPUMEHMMOCTH  KJIACCMYECKOW  MexaHuKH. [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpaIlleHUE
JUTUHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPTUEH U UMITYILCOM PEISTUBUCTCKON YAaCTUIIbI. DHEPTHS
MTOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. Dopmyna Ilmanka cBa3u 3Hepruum (OTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJIbC (HOTOHA.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Onbitel A. I'. Cronerosa.
3akonbl (orodddekxra. YpaBHenue OuHmTerHa Mg dotoaddekra. «KpacHas
rpanuna» horoddexra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboToaaTUMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Onwitel Pesepdopra mo paccessHUO o -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u morionieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

Bonnogele cBoiicTBa yactuil. Bosusl ne bpoina. KoprnyckynisipHO-BOIHOBOM
JTyaJu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI JIa3epa.



Habmoienne nuHeRvaThIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JTOKA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Biusitnue paanoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpoTOHA M HeWTpoHa. HykinonHass monens sapa IelizeHOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.

Anbda-pacnaa. OJEKTpPOHHBIA H TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacra/a.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JlepexT maccsl siapa.

SnepHble peakuuu. JleneHrue U CUHTES s1I€Ep.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl U TMEPCIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHaaMeHTallbHBIC B3auMOJACHCTBUS. EAMHCTBO (u3MYECKONH KapTHHBI
Mupa.

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

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIHUX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopsie pabomuwl

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUA acTpoHOMUHU. IIpukiialHOE W  MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Buna 3Bé3mnoro neba. Co3Besnmus, SpkKue 3BE3MBI, IJIAHETHI, UX BUIAMOC
JBH>KCHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTh. McTtouHuk sHeprum CoyHIA U 3BE3.
3BE31BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CoHIa u
3BE31. DTanbl )KU3HU 3BE3I.

Mrneunsiit [Iyte — nHama I'anaktuka. Ilomoxenue u guxkenne CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B Spax
raJIaKTHUK.



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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnroneHust HeBOOPYKEHHBIM TJIA30M C MCMOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeieNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilyrtu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukn u acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YelIoBeKa, pOJib 1 MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAyYHOW KapTUHE MUPA, POJb (HU3HUUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kitacce ocyiiecTBIseTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMoJ0THY, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousamus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpejieIeHHEe TUIOMIAIN TIIIOCKUX PUTYp U 00BhEMa Tell.

buonocusa: snextpudeckue SBIEHUS B JKMBOM MpUpOJe, KojebaTelbHbIe
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKas CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl  OOpa3OBaHMsSI  KPUCTALIUYECKON  PEmETKH,
CIEKTPAJIbHBIA aHAIIN3.

l'eocpagusa: MarHuTHBIE MOJOCa 3€MJM, 3al€KH MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonozcus: IJHMHUM DIEKTPONEpPEAAY, TEHEPATOpP IEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IJHEI'O OBIIIEI'O OBPA3OBAHU

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenmera «Dusukay N0IKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIrO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEILHOUN NESITEIHLHOCTH, B TOM YKCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

. c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOYyYalomierocs Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHa POCCUICKOTO OOIIEeCTBA;

. NPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

. TOTOBHOCTh BECTM COBMECTHYIO JIESITEIBHOCTh B HHTEpecax
IpaKJaHCKOTO OOIIECTBa, Y4aCTBOBAaTh B CaMOYIMPAaBICHUU B 00pa3oBaTelIbHOMN
OpraHu3alluy;

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

. TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

. c(hOPMHUPOBAHHOCTh  POCCHUUCKON  TPaKJaHCKOM  HIACHTUYHOCTH,
NaTpuoOTU3Ma;

. IIECHHOCTHOE€  OTHOIIEHWE K  TOCYAapCTBEHHBIM  CHUMBOJIaM,

JIOCTUKEHHUSIM POCCUMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKU,
3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

. c(hOpPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOTO
MOBEJICHUS;
. CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC

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

. OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYHBOTO OYyAYIIEro;
4) 3cTeTHYECKOr0 BOCIIMTAHUA:
. ACTETUYECKOEC OTHOIICHHWE K MHpPY, BKIIOYAs SCTETUKY HAYIHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;
S) TpyA0BOIr0 BOCIIUTAHUS:



. WHTEpEC K pa3InyHbIM chepaM MpoPeCcCHOHAITBHON EATeTLHOCTH, B
TOM YHCJIC CBS3aHHBIM ¢ (PM3UKON M TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymiei mpodeccuu B peaaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC IIJIAHBI;
. TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO B
00acTH (U3HMKHU Ha TPOTSKECHUU BCEH KU3HU;
6) YK0JIOTHYeCKOro BOCIIUTAHHS
. c(hOpMHPOBAHHOCTh DKOJIOTHYECKOH KYJIbTYPBI, OCO3HaHHE
TJI00QJIBHOTO XapaKTepa 3KOJOTHUSCKHUX MPOo0JIeM;
. IJIAaHUPOBAHKUE M OCYIIECTBIICHUE JICHCTBHI B OKpYKaloleh cpee Ha
OCHOBE 3HaHUS IIEJICH YCTONYMBOTO pa3BUTHUS YCIIOBEUCCTBA;
. pacIIMpEHHUE OIbITa JCSITCIBHOCTH SKOJOTHYCCKON HaIPaBICHHOCTH
Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (pru3uKe;
7) IEeHHOCTH HAYYHOT'0 TIO3HAHMSI:

. c(OpMUPOBAHHOCTb MHPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTUs (PU3NUECKON HAYKH;
. OCO3HAHHE LICHHOCTH HAYYHOU ESITENBHOCTH, TOTOBHOCTH B IIPOLIECCE

u3ydeHus: (QU3MKA  OCYHIECTBISATH  NPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eCTBUA
ba3oBble 1oruyecKkue 1eMcTBUA:

. CaMOCTOATEIFHO (POPMYIHMPOBATh W aKTyaIM3WPOBATHL MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

. OTIPEIEIIATH 1EJH IeITeIbHOCTH, 33]1aBaTh IMapaMeTphl U KPUTEPUU UX
JIOCTHKEHUS,

. BBISIBJIAITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

. pa3pabaThiBaTh IUIAH pEIIEHUS MPOOJIeMbl ¢ YYETOM aHaiu3a
UMEIOIINXCSl MaTePUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHMBATh COOTBETCTBUE
PE3yNBTATOB LEJISIM, OIICHUBATH PUCKHU MTOCIIECICTBHH IEATCILHOCTH;

. KOOPJIMHUPOBATh W BBHITIOJNHATh pPabOTy B YCIOBUSX PEATLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

. pa3BUBaTh KPEAaTUBHOE MBINUICHHE TP PEIICHUU >KU3HEHHBIX
npooiem.

ba3oBble ucciaegoBare/ibcKue 1eiCTBUA:

. BJIAJCTh HAYYHOW TEPMHHOJOTHCH, KIIOUCBBHIMU TIOHATHAMH U
MEeTOaMH (PU3HIECKON HAYKH;

. BJIAJCTh HaBBIKAMHU  YYCOHO-MCCICAOBATEILCKOM W MPOCKTHOMN

JNEATeIbHOCTH B 00sacT  (U3UKH, CHOCOOHOCTHIO H TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEIIeHUs 3a7a4 (U3MUECKOT0 COACpKaHUS,
MIPUMEHEHMIO Pa3IUYHbIX METOJIOB MO3HAHUS,



. BJIQJICTh BUAAMU JEATEIbHOCTU IO MOJIYYEHHIO HOBOT'O 3HAHMUSI, €0
WHTEpHpETal, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

. BBISIBIIAITh  MIPUYMHHO-CJICICTBEHHBIE CBA3M M aKTYyaJU3HpPOBAThH
3a/ladyy, BBIABUTaTh THUMNOTE3y €€ pelieHus, HaxXOAUTh AapryMEHThl IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKIECHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

. aHaJIM3UPOBaTh IOJIyUEHHBIE B XOJE PELICHUS 3aJaud pe3yibTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

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

. JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

. YMETh MEPEHOCUTh 3HAHUS MO (U3HKE B MPAKTUYECKYIO 00IacTb
KU3HEICATEIbHOCTH;

. YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

. BBIIBUTaTh HOBBIE WUJEH, MpeularaTb OPUTHMHAJIBHBIE MOIXOAbl U
pelIeHus;

. CTaBUTh MNpOOJEMBbl W 3aJaud, JOIMYCKAIOUIUE abTEPHATUBHBIC
peLICHHUS.

Pabora ¢ unpopmaunmeii:
. BJa/JeTh  HAaBBIKAMM  MOJydyeHUs HHPopManuu  (PU3HYECKOTO

COJIEp)KaHHMSI M3 HCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBIISThH
MOMCK, aHaJii3, CUCTEMATH3aIlMI0 W HMHTEPIpPETAIllii0 HH(POPMAIUU Pa3IuIHBIX
BHUJIOB K ()OPM MPEJICTABICHUS;

. OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAITHH;

. WCITOJIB30BaTh CPEJCTBA WH(GOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHs, TPABOBBIX ©  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

. CO3/1aBaTh TEKCThI (PU3UUYCCKOTO COACP)KAHUS B PA3IMUHBIX hopmMaTax
c yd€roM HazHaueHUs WHPOPMAIMM U ICICBOH ayJauTOPHH, BBIOMpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHUS U BU3yaJIU3allUH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

. OCYUIECTBJISITh OOLIEHHWE Ha YpOoKax (PU3UKM M BO BHE-YPOUHOUH
NEesATEIbHOCTH;

. pacno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMd M CMsT4ath
KOH(DJIUKTHI;

. pa3BEPHYTO MW JIOTMYHO UW3JIaraTh CBOIO TOYKY 3pEHUs C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh W  HWCIOJb30BAaTh  IPEUMYIIECTBA KOMAaHJIHOH U

WHIUBUyaJIbHON paOOTHI;



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

. OPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

. OLIEHMBATh KaYeCTBO CBOEIr0 BKJIaJa M KaKJIOTO YYaCTHUKA KOMaH/bI
B OOLIMI1 pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

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

. OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEJICHNUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, OBITH HHUITMATHUBHBIM.

PeryJsiTHBHBIE YHUBEpPCaJbHbIE YUeOHbIE AeiiCTBHS
Camoopranusanus:

. CaMOCTOSTEIILHO OCYIIECTBIIATh ITO3HABATCIBHYIO JEATCILHOCTh B
00nacTu (PU3UKH U aCTPOHOMHMH, BBISIBJISATH IIPOOJICMBI, CTaBUTh U (DOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUM;

. CaMOCTOSATEIIbHO  COCTAaBJIATh IIAH  PEIHICHUS  Pacuy€THBIX U
KaueCTBCHHBIX 3a/]a4, IUIAH BBIITOJIHCHHS IPAKTHUYCCKOW paboThl ¢ ydéToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEIITOYTCHHIH,

. JaBaTh OLIEHKY HOBBIM CUTYallUsM;

. paclMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

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

. OLICHMBATh NPUOOPETEHHBIN OIIBIT;

. CIOCOOCTBOBATH (DOPMUPOBAHMIO U MPOSBICHUIO 3PYAUIIMH B 00JIaCTH

(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

. JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B
JESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;
. BJIAJCTh HABBIKAMHU TI03HABATEIHHOM pediaekcur Kak OCO3HAHUS

COBEPIIAEMBIX JICMCTBUM W MBICIUTEIBHBIX TMPOLECCOB, HX PE3YJIbTATOB U
OCHOBaHUI;

. UCIIOJIb30BaTh MPUEMBI peQuIeKCHM Il OLIEHKH CUTyallud, BbIOOpa
BEPHOI'O PELLICHHS;

. YMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATH PELIECHUS 110 UX
CHIKEHHIO;

. IIPUHAMATh MOTUBBI U APTYMEHTHI APYTUMX IIPU aHAJIU3€E PE3yJIbTAaTOB
JEATEIIbHOCTH;

o IIPUHUMATDb CC6$I, ITIOHUMas CBOM HEAOCTAaTKU U JOCTOMHCTBA,



. IPUHUMATh MOTUBBI U apTyMEHThI IPYTUX MPU aHAJIU3€ PE3yIbTaTOB
NESTENIbHOCTH;

. IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OMIUOKH.

. B nmnponecce NOCTHXKEHUS JMYHOCTHBIX pE3YJIbTATOB OCBOCHUS
oporpaMMbl 10  (U3UKE i1 YpPOBHS CpEIHEro oOmero oOpa3oBaHusd Yy
oOyuarommxcs COBEpULIEHCTBYETCS AMOLIMOHAJIbHBIN VHTEIJIEKT,
IpeanoJiaratoinii cOpMUPOBAHHOCTD:

. CAMOCO3HaHHUS, BKJIIOYAIOIIETO0  CIOCOOHOCTh  MOHUMATh  CBOE
AMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABICHHUS pPAa3BUTHUA COOCTBEHHOM
IMOLIMOHAIBHOH cepbl, OBITh YBEPEHHBIM B ce0e€;

. CaMOpPETYJIMPOBAHMsI,  BKJIIOYAIOLIETO  CAaMOKOHTPOJIb,  YMEHHE
IPUHUMATh OTBETCTBEHHOCTD 32 CBOE MOBEJICHUE, CIIOCOOHOCTD a1allTUPOBATHCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHBALMM, BKIKOYAIOLIEH CTPEMIICHHE K TOCTHXKECHHIO
eI U YCIIEXy, ONTUMU3M, MHUIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOAS W3
CBOMX BO3MOKHOCTEM;

. SMIATHM, BKJIKOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh 3SMOIMOHAIBHOE
COCTOSIHME JIPYTHX, YUUTBIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUSI, CIIOCOOHOCTD K
COUYBCTBHIO U COIIEPEKUBAHNUIO;

. COLIMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATH
OTHOUIEHUS! C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DJIUKTBHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHHUMA:

. JEMOHCTPUPOBATh HA TPUMEpPax pPOJIb W MECTO (PU3UKH B
dbopMHUpOBaHUN COBPEMEHHOM HAyYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMU
TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOU JIESITEIbHOCTH JIFOJIEH;

. YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (PU3NYECKUX MOJIETICH:
MaTepHuaibHas TOYKa, MHEPIMaIbHasl CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIEKTPUYUECKUH 3apsij MPU pelieHnH (PU3NYECKUX 3a/1aY;

. pacno3HaBaTh (PU3MUECKUE SIBICHHS (ITPOLIECChl) U OOBSACHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BEIIECTBA W  DJIEKTPOJAWMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE MajieHHe TN, TBUKEHHE N0 OKPY>KHOCTH,
UHEpIMs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKOE ABUKEHUE, CTPOCHUE
KUIKOCTEH W TBEPABIX Tel, HW3MEHeHHe oO0bEéMa Ten TpH HarpeBaHUU
(oxnaxaeHuun), TEIJIOBOE pPAaBHOBECHE, HCHApPEHUE, KOHJIEHCAILMS, IUIaBJICHHUE,
KpUCTAJUTA3aIMs, KUTICHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JAABJICHUS Ta3a Mpu



€ro Harpe€BaHuM B 3aKPBITOM COCY[IE, CBSI3b MEXAY ITApAMETPAMHU COCTOSIHUSA ra3a B
M30IIPOLECCAX, ANEKTPU3ALMS TEJl, B3aUMOAECHCTBHE 3apsI0B;

. OMKCHIBATh MEXAHUYECKOE JBWIKEHUE, UCIHOJIb3ysd (U3HUEecKue
BEJIMYMHBI: KOOPJMHATA, MYyTh, MIEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela,
cuia, UMIIYJIbC Te€Ja, KUHETUYEeCKass »JHEprus, IMOTEHUUAIbHAs SHEprus,
MexaHu4eckas paldoTa, MeXaHMYecKass MOIUIHOCTb, MPU OMUCAHUU TPABUILHO
TpakToOBaTh (U3UUYECKUN CMBICI HCIOJIb3YEeMbIX BEIMYUH, MX OOO3HAYEHUS U
€IMHULIBI, HAXOUTh (POPMYJIIBI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUYHMHY C
JPYTUMH BEJIUYNHAMU;

. ONMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIJIOBBIE SIBJICHMUS,
UCTIONB3YS (M3MUECKHE BEIWYHHBI: JaBJICHHE Tra3za, TeMIeparypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOIO JABMKEHHUS MOJIEKYJI, CPEAHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(Q(QUIMEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JIBUraTess; IpU ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYUH, WX
0003HaUYEeHUS U EOUHUIBl, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(PU3MUYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

. ONMCBHIBATh W3YYCHHBIC DJIEKTPUYECKUE CBOMCTBA BELIECTBA U
AIIEKTpPUYECKUE SBJICHUS (TpOIeCcChl), HCMNONb3ys (U3NYECKUE BEJIUUYMHBIL:
IIEKTPUYECKUN 3apsif, IEKTPUYECKOE I0JIe, HANPSKEHHOCTD I0JIA, MOTEHLMA,
pPa3HOCTh NOTEHIMAJIOB; IPU ONHCAHUM TMPABWIBHO TPAaKTOBaTh (DUINUECKUI
CMBIC]I HCIIOJIb3YEMbIX BEIUYMH, HMX OOO3HAYEHHUS M E€IWHHULIBI; YKa3bIBATh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJINYNHAMM;

. aHANM3UPOBaTh (PU3UYECKHME TMPOUECChl M SABJICHHS, HCIHOJIb3YS
(bu3nuecKkue 3aKOHbl M TMPUHLMUIIBI: 3aKOH BceMupHOro tsrotenus, I, 11 u III
3aKOHbI HbI0TOHA, 3aKOH COXpaHEHUsT MEXaHUYECKOM DHEPruH, 3aKOH COXPAHECHUS
VMMITYJIbCA, IPUHLMI CYNEPIO3ULUNNA CHJI, IPUHLIUIT PABHOIIPABUS MUHEPLUUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOECHUs BEIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CPEIHEH KMHETUYECKOW JHEPIUMHU TEIUIOBOIO JBHKCHUS
MOJIEKYJT ¢ aOCOJIOTHOM TeMIepaTypoul, MEepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH
COXpPAaHEHMs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa, npu 3TOM pasinuyarh
CIIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIIOBHUS
(rpaHuIbl, 00J1aCTH) NPUMEHUMOCTH;

. OOBSACHATh OCHOBHBIC NPHUHIMIBI JECUCTBUS MAIWH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHCBHOM JKU3HU;

. BBITIOJIHATH SKCIIEPUMEHTBI IO UCCIIEOBAHUIO (PU3NYECKUX SBICHUN U
IIPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, NPOBOAUTH OMNBIT U
(GbopMyIMpOBaTH BHIBOIHI,



. OCYIIECTBISITh TMpSIMbIE M KOCBEHHBIE M3MEPEHUS (UBNUECKUX
BEJIMYMH, [PU 3TOM BBIOMPATh ONTUMAIbHBIA CIIOCOO U3MEPEHHUS U UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN N3MEPEHHIA;

. UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMHU BEIMYUHAMH C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh PeE3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMUH B
BU/JIE TaOJIUII U TpapUKOB, eNIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

. coOnmogaTe mpaBuia 0Oe30macHOro TpyAa IpU  MNPOBEACHUU
UCCJIEIOBAHUI B paMKax y4eOHOIrO 3KCIEPUMEHTA, y4eOHO-UCCIIEI0BATEIbCKON U
IIPOEKTHOW JACATEIBHOCTA C HWCIOJIb30BAHUEM W3MEPUTENIBHBIX YCTPOMCTB U
1a00paTOPHOTO 000PYAOBAHUS;

. permarh pacuy€THBIE 3a/1a4d C SBHO 33JIaHHOW (PU3UUYECKOW MOJIEIBIO,
UCTIONB3YS (PHM3HUECKHUEe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINYNHBI;

. pemiaTh  KayeCTBEHHbIE  3aJa4yd:  BBICTPAUBATh  JIOTUYECKHU
HEIIPOTUBOPEYUBYIO LEMOYKY PACCYXKIACHUU C ONOPOM HAa W3YYCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHMUS;

. UCIOJB30BaTh ITPU  pPELIEHUH Y4YEOHBIX 3aJad COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YUYEOHOW U HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOIYYaeMYI0 HH()OPMAILHIO;

. IPUBOJUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIECCOB OKPYXKAIOIIET0 MUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

. UCIOJIb30BaTh TEOPETUYECKUE 3HAaHUS MO (PU3MKE B IOBCEIHEBHOM
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OOpallleHud ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsi COXPAHEHHUS 3/0POBbS M COOJIIOIEHUS HOPM
DKOJIOTMYECKOTO ITOBEICHUS B OKPYXKAIOLIEU Cpene;

. paboTaTh B TPYMIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
MJIAHUPOBATH JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMON MPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHHUA:

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

. YUUTHIBATh TPAHMIIBI TPUMEHEHUS! U3YUYEHHBIX (PU3NYECKUX MOJIETEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUYHBI UCTOYHUK CBETA, siAEpPHas



MOJieJb aTOMa, HYKJIOHHAash MOJEIh aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHUX
3amad;

. pacro3HaBath (puznueckue sSBJICHUS (IIPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJICKTPOJAMHAMHUKH W KBAHTOBOW (DHM3WKHU: 3IIEKTpUYECKas
IPOBOJMMOCTh, TEIIOBOE, CBETOBOE, XMUMHUYECKOE, MArHUTHOE NEHUCTBHUS TOKa,
B3aMMOJICHICTBHE MarHUTOB, AIEKTPOMArHUTHAS UHIYKIIUS, JCHCTBHE MAarHUTHOTO
MoJIE Ha TPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsll, 3JIEKTPOMarHUTHBIE
KOoJIeOaHUsI W BOJIHBI, NPSMOJMHEHHOE pacHpoOCTpPaHEHHUE CBETa, OTpaKEeHHE,
npenomiieHue, MHTepdepeHns, Tudpakius W MOJApU3alus CBETa, TUCIEPCUs
cBeta, ¢orornekrpuueckuii 3pdext (porosaddexT), cBeTOBOE HaBieHUE,
BO3HMKHOBEHHE JMHEHYAaTOro CIEeKTpa aroMa BOAOPOJa, €CTECTBEHHas U
UCKYCCTBEHHAs paJIMOAKTUBHOCTH;

. OMHKCHIBATh HW3YYCHHBIE CBOMCTBAa BEIIECTBA (IJIEKTPUUYECKHUE,
MarHuTHbIE, ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJMMOCTb PA3IMUYHBIX Cped) U
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HUCIONB3YAd (PU3NYECKUE BEIUUYMHBIL:
AIIEKTPUYECKUI 3apsij, CUila TOKa, JEKTPUUYECKOE HaNpsKEHHUE, 3JIEKTPUUECKOe
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAsA cuia, padoTa TOKa,
UHAYKLIHUS MarHuTHOro mois, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTh
KaTyIIKH, DHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ U YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps] U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWid, (OKYCHOE pacCTOSHUE W
ONTHYECKasl CWja JMH3BI, NMPU OMHCAHUU TPABUIBLHO TPAKTOBATH (PUIUUECKHUIA
CMBICT HCIIONB3YyEeMbIX BEIUYMH, WX OOO3HAYCHUS ¥ EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIMUMHY C JIPYTHMH
BEJIMYMHAMU;

. OIKCHIBaTh M3yUYEHHBIC KBAHTOBBIC SBIICHUS M MPOIIECCHI, UCTIOIB3YSI
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, YHEPIHs U UMITYJIbC (POTOHA, EPUOJ MOTypachajia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAUYE€HHUS M EIUHMIIbI, YKa3bIBaThb (OPMYJIBL,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HaUeHNE (PU3NUYECKOMN BEINYNHBI;

. aHaJIM3UpOBaTh (U3UYECKUE TMPOLECChl U  SBJICHMS, HCIONb3Ys
¢usnyeckne 3aKOHBI W TPUHIUIBL 3aKoH OMa, 3aKOHBI MOCIEAOBATEIBHOTO U
NapajuIeTbHOTO COSAMHEHHUS TPOBOJHUKOB, 3akoH JDxoyns—JIeHma, 3akoH
AIIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH MPSIMOJMHEHHOTO pacipOCTpaHEHUsS CBETa,
3aKOHBI OTPaXCHHS CBETa, 3aKOHBI MPEIOMIICHUSI CBETAa, ypaBHEHHWE DWHINTEHHA
st potorddexra, 3aKOH COXpPAHEHHUS SHEPIrUU, 3aKOH COXPAHEHUS MMITYJIbCa,
3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHHs] MacCOBOTO YHCIIa,
noctynatel bopa, 3akoH paaMOaKTUBHOTO pacnaja, OpU 3TOM pa3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIIOBHS
(rpaHuUIBl, 006J1ACTH) TPUMEHUMOCTH;



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

. CTPOUTh W OIKUCHIBaTh M300pKEHHE, CO3/1aBacMO€ IUIOCKUM
3€pKajoM, TOHKOU JIMH30MH;
. BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIIEAOBAHUIO (DM3UYCCKUX SBICHUN U

MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUW: MPU STOM
dbopmynupoBarh MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIIOKEHHOT0 OOOpYIOBaHUsS, IMPOBOJIUTH OMNBIT H
(GbOopMyIHpPOBaTh BHIBOIHI,

. OCYIIECTBIATh TMpPSIMbIE M KOCBEHHBIE U3MEpEeHHs (DU3HUECKUX
BEJIMYMH, TPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHHS U UCTOIb30BaTh
W3BECTHBIE METO/IbI OLICHKH MTOTPEIIHOCTEN U3MEPEHMU;

. UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYHH C HCIOJIb30BAaHHUEM
OpsIMBIX  M3MEPEHMH: MpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

. cobmoaath mpaBwia  0€30MacHOTO TpyJda MpU  IPOBEIACHHUH
UCCIIEJIOBAaHUM B paMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-HCCIeA0BATEIbCKON U
IIPOEKTHOM JAEATENIBHOCTH C HCIIOJIB30BAaHUEM HM3MEPUTENBHBIX YCTPOWCTB U
71a00paTOpPHOTO 000PYIOBAHUS;

. pemaTh pacu€THbIC 3aJ]a4u C SIBHO 3aJIaHHOW (DU3UYECKOU MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3HMUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

. pemaTh ~ KayeCTBEHHBIE  3aJayd:  BBICTPAMBATH  JIOTUYECKH
HEIIPOTUBOPEUYMBYIO LIETIOUYKY PACCYXKIAEHUH C ONOPOM HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

. UCIONB30BaTh TPU  pPELIEHUH Y4YeOHBIX 3aJay  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;

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

. NPUBOJUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIEro MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

. UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOMU
KU3HH JUIsi oOecriedeHus: O€30mMacHOCTH TpH  OOpallleHnd ¢ mnpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAaHEHHUsS 370POBbsI M COOJIIONECHUS HOPM
HKOJIOTMYECKOTO MTOBEJICHMS B OKPYKAIOLIEH Cpelie;



. paboTaTh B IPyNIE C BHIINOJHEHUEM PA3JIMYHBIX COLUANIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelnensTh OO0SI3aHHOCTH WU
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Konrtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paszgea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. DIeKTpoOMarHuTHas 1 1 3 bubnunoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexka [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 ngj;;f;igﬁ%fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akon bubmmorexa [IOK
YHep + DTOPOH https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepualbHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZI(:H OTI/IBJIeI({bI/Iqs){ apu nBHieHHI/I bubmmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

1 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(OpMHUPOBAHHON MPY>KUHBL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MeXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpadguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonuuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnunoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubnmorexa LIOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n

4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHue M KpUCTAIITA3AITHSI.

43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHMe Ter10Boro 6agaHca
PABHEHIE TEHOROLO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNeKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 31€KTPUIECKUNA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konmencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolICTBA JJIEKTPOHHBIX ITYYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHast TPOBOANMOCTE. CBOMCTBA
p—n-tiepexona. [lomynpoBoHUKOBEIE
IPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUUYECKUI TOK B pacTBOpax U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKu https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme

66 «9nekrpocratuka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOoKkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoIruHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok ] bubmuorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[
Jl:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebartenbuplit KoHTYp. CBOOOIHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPIUH B IOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHbli bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
. bubmuoreka [JOK
38 yacTULbl. CBA3b MAcChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha nqs)lq)@oma@@l@)ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potosaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUECKOE IEHCTBHE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE IPUMEHEHHUE:
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYJaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubmuorexa [IOK
49 ne bpoitna. KopnyckynspHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAKTUBHOTO U3TyUYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakunu. A nepHbliit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEKThI SECPHON
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3aUMOJIeUCTBUS. EAMHCTBO
(bu3MUECKOI KapTUHBI MUPAY

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro HeOa. Co3Be3nus,
SlpKI/Ie 3Bé3}II)I, IIJIAaHETHI, UX BUIUMOC
nBmxenne. ConHeyHas cucTeMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CoiHIa U 3BE3]1




57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax eaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o6maromuit ypok. Poib
¢busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3nUIECKOi
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. |
DneKTpOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 SHGAEeHTH};I::TpOHOMHH u ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJINMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«ITpocsenieHue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkninonepHoe o6mecTBo «M31aTenbcTBO
«ITpocsenieHue»

» dusuka, 11 kmace/ Mskumes I'.41., [lerpoBa M.A., Yronsaukor O.C. u
npyrue, OOIIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

1. ®uszuka. 10 knacc. YueOHuk 11st 001eo0pa3zoBaT. OpraHu3aluil ¢ Mpuil.Ha
AJNIEKTPOH. HOcHUTele: 0a30BbIN U poduibHbIi ypoBHU/ ['.51. Mskumes, b.b.
byxosnes, Corckuit H.H./ M.: [IpocBemenue, 2020.

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

3. ®usuka. «KKOHCTPYKTOP» CaMOCTOSATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11
KJIacChl: ocoOue a1 yuurtenei o0meoOpazosar. yupexaenuit/ C.M.
AngpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocsemenne, 2018.

4. CoopHuk 3ana4 o ¢pusuke. 10-11 knaccel (k yueoOHukam ['.5. Msikuiesa
n.ap.) — M.: Ox3amen, 2019.

5. CoopHuk 3amay no ¢pusuke At 10—11 kinaccwl: mocodue Jis ydamuxcs
o01eoOpasoBar. opranu3aimii: 6a30Bbiii U ipoduit. yposuu / H.A.
[TapdentbeBa.- 5-e u3a. M .: [Ipocsemenune, 2017 r.

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

7. TemaTuueckue caMOCTOSITENIbHbIE U KOHTPOJIbHBIE pa0boThI 10 pusuke.10
kiacc. / O.W. I'pomrieBa.- 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
o01eoOpa3oBarenbHbIX yupexaeHusx: Ku. ag yuurens / B.A. bypos, FO..
Huxk, b.C. 3BopsikuH u 1p.; nox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemienue: Yueo, aut., 2015

10. Kogudukarop 31€eMEHTOB coiepxKaHusl U TpeOOBaHUHN K YPOBHIO
MOJITOTOBKH BBIMTYCKHUKOB 00111€00pa30BaTEIbHBIX YUPEIKICHUN IS
npoBenenus B 2024 roxy enuHoro rocyaapctBeHHoro 3k3amena no ®U3NKE.

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

12. ®usuka. 10 kiacc: TEXHOJIOTUYECKUE KapThl YPOKOB 10 yueOHuky 1. 51.



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

13. I".B. Mapkuna ®usuka 10 kinacc. [loypounslie miansl mo yueOHuky I'.1.
Msxuniesa, b.b. byxosnesa. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJaHU JIJIs1 TEMAaTUYECKOTO U UTOTOBOT'O KOHTPOJISL.
®uzuka 10 knace. M.: «Mutemnexr-Lentp», 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETU UHTEPHET
1. bubnunoreka [{OK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru
5. https://urok.apkpro.ru
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