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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢gusrke 6a30BOr0 ypoBHs Ha YPOBHE CpeIHEro oOIIero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammbl, mpeactaBieHHbIXx B OI'OC COO, a Ttakxke ¢ yuyé€roM
benepasibHON pabodell MpOrpaMMbl BOCTIMTAHUS W KOHIICTIIIMK TPETIOIaBaHus YIeOHOTO
npeamera «®Puszuka» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoit ®deneparuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xanue nmporpaMmbl o (PU3MKE HAIMpaBIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
HAyYyHOW KapTHHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyueHUM uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IESTEIbHOCTHOTO noaxoaa. [IporpamMma no ¢usuke
cootBeTcTBYeT TpeboBaHusiM GI'OC COO k miaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIlpeIMETHBIM pe3ysbTaTaM OOydYeHMs, a TaKkKe YUYUTHIBAET HEO0OXOJIUMOCTh
peanu3aliuu  MEXKIPEIMETHBIX CBsI3ed (PU3MKKM € €CTECTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeTamMu. B Hell omnpenenstoTcsi OCHOBHBIE L€ HM3ydeHHs] (U3UMKA Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUs, TUIAHUPYEMBIE pPe3yJbTaThl OCBOCHHUS Kypca (DU3HKU:
JUYHOCTHBIE, METAPEIMETHBIE, MPEMETHBIC (Ha 6a30BOM yPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e INIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM

YyCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM O0yUEHHUS;

e coZiepkanue yueoHoro npeamera «dusmnka» Mo rogam 00yyeHusl.

dusuka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJBI, BBICTYIMAs B KayecCTBE
y4eOHOIro MpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxatoiieM mupe. [IIkoapHbI Kypc PU3HKK — CHCTEMOOOPA3YIOIINiA 1J11 €CTECTBEHHO-
HAayYHBIX YYE€OHBIX TMPEAMETOB, MOCKOJIbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH, Ouojoruen, ¢uznveckoil reorpaduei u
actpoHomuei. Mcronb3oBanue U akTUBHOE TPUMEHEHNE (PM3UUECKUX 3HAHUN OMpeIemsieT
XapaKkTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIMH B cepe SHEPreTHKH, TPAHCIOPTa,
OCBOCHMSI KOCMOCA, TTOJYYEHUS] HOBBIX MAaT€pUAJIOB C 33IaHHBIMA CBOMCTBAMH U JIPYTHUX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJ B (hOPMUPOBAHUE €CTECTBEHHO-HAYUHOMU
KapTUHBI MHUpa O0ydarmuxcs, B (popMuUpoBaHHE YMEHUW MPUMEHITh HAyYHBIM METOJ
MO3HAHUS MIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (u3uku sl YpOBHSI CPETHETO 0O0IIEro 00pa3oBaHUs MOJIOKEH psijl
UJIeH, KOTOPBhIE MOXKHO pacCMaTpPUBaTh KaK MPUHIIUIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJCPKUT MaTepHall W3 BCEX pasleioB (U3WKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW maTepuan Kypca QU3NKU O00bEAMHEH
BOKPYT (pu3nueckux Teopuil. BeaymuMm B Kypce siBasieTcs popMupoBaHue MPEACTABICHHM
O CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BEIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanmuzauus nOpeanojiaraeT  UCIOJIb30BaHHE
T'YMaHUTApHOTO MOTEHIHANIa (PU3NUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUSI (PUBHKHU C



pa3BuTHEM OOIIeCTBa, a TakXkKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pusmku mnpenrnosaraetT 3HAKOMCTBO C
MIUPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUN M3yYEHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocusayuu peannsyercs MOCPEACTBOM BBEACHHS AJIEMEHTOB COJICpXKaHMUS,
MOCBSIIEHHBIX OSKOJIOTMYECKHM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C
pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OOCYXKIeHHusi NpoOieM paluoHaIbHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMU  3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CPEAHEro O0OIIero
oOpa3oBaHus SBIAIOTCS  (u3mueckue Tteopun ((GOpMUPOBAHHME TMPEICTABICHHA O
CTPYKTypE TOCTPOEHUS (PHU3UYECKOW TEOpHH, pPOIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJIe, T'PAHMUIIAX MPUMEHHUMOCTHU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAXO0/ B Kypce (PU3UKU pealu3yeTcsl MPEXkae BCEro 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAILHON JeATENbHOCTH oOydarommxcs. [[ns 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO HCIOJIB30BaHUE CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B MpOrpamMme Mo (Gpusuke 00beIUHEHbI
B OOILIUI CHMCOK YUEHUUYECKUX MPAKTUYECKUX paboT. BbineneHue B yka3aHHOM IE€peuHe
7abopaTopHbIX paboT, MPOBOAMMBIX JJIsi KOHTPOJS U OIICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOrO MpoIlecca MCXOAS M3 OCOOEHHOCTEH IIaHHPOBAHUS U
ocHauleHus: kabuHera gu3uku. [Ipu 3TOM obOecrieunmBaeTCsl OBJIAJCHUE OOYYaIOUUMUCS
YMEHUSIMHU IIPOBOAUTH KOCBEHHbBIE U3MEPEHUS, NUCCIIEIOBAHUS 3aBUCUMOCTEHN (PU3MUECKUX
BEJIMYMH U TIOCTAHOBKY OTIBITOB M0 IPOBEPKE MPE/IOKEHHBIX THIIOTE3.

bonpiioe BHUMaHue yaensieTcs peuieHuIo pacu€THBIX U KauyeCTBEHHBIX 3amad. [lpu
ATOM IS Pacu€THBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a/1a4H C SIBHO 3aJlaHHON (pr3MdecKoin
MOJIEJIbIO, TO3BOJISIIOIIME TPUMEHSATh HM3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3jiena Kypca, TaKk M HUHTErpupys 3HaHUS U3 pa3HbIX pasnenos. Jns
KauyeCTBEHHBIX 33Ja4 NPUOPUTETOM SBISIOTCSA 3aJaHUs Ha OOBICHEHHE MPOTEKAHUS
(¢u3MYecKuX SBJICHUA W MPOLECCOB B OKPYXKAIOMIEH KU3HM, TpeOyroume BbIOOpa
bu3nuecKoil MoaeNnu AJid CUTyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecrieueHnI0 yaeOHOTO Tpoliecca 6a30BbIM YpOBEHb Kypca (PU3MKK HA YPOBHE CPETHETrO
o011ero 00pa3oBaHUs JOKEH U3Y4aThCsl B YCIOBUAX TIPEIMETHOTO KaObnHeTa GU3NKH UITH
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B
kabuHere (UMK JOKHO OBITH HeoOXxoammoe jgabopaTopHoe 000pyIOBaHUE IS
BBITIOJTHEHUS YKa3aHHBIX B MporpamMme Mo (pU3MKe YYCHHMUECKHX MPAKTHUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHcTpanoHHOe o0OopynoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPHUHIIMIIOM
MUHUMAIBHONH JIOCTATOYHOCTH UM OOECTeunBaeT TOCTAHOBKY TIEPEUMCICHHBIX B
nporpaMMe o (hu3MKe KIYEBBIX IEMOHCTPALUI IS UCCIEAOBAHUS N3YYaeMbIX SBJICHUN
U TPOLECCOB, SMIUPUYECKUX M (PYHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHUM.



JIaGopaTopHoe 060pyI0BaHUE JIJIsl YYCHHUECKUX MPAKTHUECKUX padoT popmupyercs
B BUJIE TEMATHYECKNX KOMIUJIEKTOB M 00ECIIEUnMBAETCS B pacuére OMHOTO KOMIUJIEKTa Ha
IByX oOywaromuxcs. TeMarnueckue KOMIUIEKThI JaO0OpaTOPHOTO 000PYA0BaHUS AOTKHBI
OBITh TOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJIb30BaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
a TaK»Ke KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE IIUMPOBBIX J1A00PATOPHIA.

OCHOBHBIMU IIENIAMU U3Y4YCHUSI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e opMupoBaHUE HHTEpPECa M CTPEMIICHHUS OOYYaIOIIUXCS K HAYYHOMY H3YUYEHHIO
IPUPOABI, PA3BUTHUE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTUE TMPEJCTABICHUNA O HAYYHOM METO/A€ IO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

e opMUpOBaHHME HAyYHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa HW3YYCHHs OCHOB
CTpPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DWM3HKU;

e pOpMHUpPOBAHUE YMEHUU OOBICHATH SIBICHHUS C MCIOJIb30BAHUEM (DU3UUECKUX
3HAHUU U HAYYHBIX I0KA3aTEIbCTB,;

e bOopMUpOBAaHUE TPEACTABICHUA O podau (QU3MKU JJIs1  Pa3BUTUS  APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTrkeHHe 3TuX Lenell 00ecreunBaeTCsl pelIeHHEM CIEAYIOIUX 3a7a4 B poliecce

U3y4deHus Kypca (U3UKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

e IPUOOPETEHUE CHUCTEMBI 3HAHMK 00 oOHwMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAax,  TEOpHUsX,  BKJIIOYAs  MEXaHUKY,  MOJIEKYJApHYIO  (UBHUKY,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTpO(DU3UKHY;

e pOpMHUpPOBAHUE YMEHHUIM TPUMEHSITh TEOPETUYECKUE 3HAHUA I OOBICHEHUS
bu3MUeCKUX SABJICHUNA B MPUPOJE W ISl MPUHITHS MPAKTUUYECKUX PEIICHUH B
MOBCEHEBHOM JKH3HH;

¢ OCBOCHHE CIOCOOOB pEIIeHUs PA3JIMYHBIX 337a4 C SIBHO 3aJaHHON (pU3MUYECKOU
MOJEJIbIO, 3aja4, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBLHOE CO3/aHHe (PU3NYECKOU
MOJEJNH, aICKBATHOM YCIOBUAM 3a]1auu;

e MIOHUMAaHKE (PU3UYECKUX OCHOB M MPHUHIIUIIOB ACUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLLYIO CPEIy;

¢ OBJIAJICHUE METOAAaMH  CaMOCTOSITEJIBHOIO  IUIAHMPOBAHUA W IPOBEICHUSA
¢u3NUeCKuX OKCIEPUMEHTOB, aHaJIM3a W HWHTepOperanuu uH)opmaiuu,
ONpEICJICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3/IaHME YCJIOBUM Uil PA3BUTHS YMEHUM IPOEKTHO-UCCIEN0BATEIIbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha uzyuenue pusuku (6a30BbIii ypOBEHb) Ha YPOBHE CpeIHEr0 00I1ero oopa3oBaHus
otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacoB
(2 gaca B HEZIEITIO).

[Ipennaraemselii B mporpamme 1o (uU3uKe MepeueHb J1a0OPaTOPHBIX U MPAKTUYECKUX
paboT ABISIETCS PEKOMEHJAOBAHHBIM, YUUTEIb JI€JIaeT BHIOOP MPOBENEHUS J1a0OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN 00YyHArOITNXCS.



COILEP KXAHUE OBYYEHUAA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusnka — Hayka o nmpupoze. Hayuneie MeTo1bI IO3HAHUS OKpY Karouiero mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TIO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (QU3MYECKUX SBICHUM U TmpoiueccoB. HaydHble THUMIOTE3BI.
dusuyecknue 3aKOHbBI W Teopud. ['paHUIBl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto pusuku B GOpMHUPOBAHUM COBPEMEHHON HAay4yHON KapTHUHBI MUpa, B
IPAKTUYECKOM JESTEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEeHUs. Cucrema
orcyéra. Tpaekropusi.

[lepemernienue, CKOpoCcTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MAaTEpPUaJIbHOM TOYKH, HX MNPOCKIMM HA OCH CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMEIICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TNpsIMOJIMHEWHOE JaBWxkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IyTU U TMEPEMENICHUs MaTepuajbHOU
TOYKH OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneinnoe nsuxeHue. [[BUKEHHE MATEPUAIBHOW TOUYKM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAsI CKOPOCTh. [lepuon u
gacTtoTa obpareHus. [lenTpocTpemuTenbHOE YCKOPEHHE.

TexHudeckre YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: CIHUIOMETp, JIBUKCHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mopgens cuctembl OTCUETa, WILIIOCTPALMS KHUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B pa3peKEHHOM MNPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopoctu Ipu IBMKEHUM TIO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, n1abopamopsie padomuol

N3ydyeHnne HEpaBHOMEPHOTO JBUXKEHUS C LEJIbI0 OINpEIEICHUs] MTIHOBEHHOU
CKOpPOCTH.



UccnengoBanme COOTHOLIEHUS  MEXIYy NyTAMH, HOPOUJICHHBIMHA TEJIOM 34
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKA BPEMEHHU NPU PABHOYCKOPEHHOM JBHUKECHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydenne nBUKEHHUS IAPUKA B BA3KOM )KUAKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IprHmmn otHocuTenvHOCTH ['anmunes. llepBeii 3akon Herorona. MuepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnosuiuu cwi. Btopoi 3akoH Hbrotona s
MaTepuagbHON TOUkU. Tpernit 3aKkoH HproTOHA 11 MAaTEPUATIbHBIX TOYEK.

3akoH BcemupHOro TsaroteHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoibxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEeHUS U cujia TpeHus mnokod. Kosddurument Ttpenus. Cuma
COIPOTHUBIICHUA NPU IBUKECHUU TEJIA B KUJKOCTH WJIN rase.

[locTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT cuiibl OTHOCUTENIBHO OCH BpauleHud. [lnedo cuibl. YcimoBus paBHOBECUS
TBEPJOIO TeA.

TexHuueckre yCTpOMCTBA U NMPAKTHYECKOE NMPUMEHEHHUE: MOAIIUITHUKU, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopnsie pabomol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MIIOCKOCTH.

HUccnenoBanue 3aBUCMMOCTHM CWJI YOPYTOCTH, BO3HUKAKOIIMX B IMPYXKHUHE U
pPE3MHOBOM 00pa3iie, oT ux Jeopmariuu.

HccnenoBanue yciioBui paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbc mMaTepuanbHONW TOYKM (Te€da), CUCTEMbl MaTE€pUaTbHBIX TOYeK. MMmylbcC
CWJIBl M W3MEHEHME UMIyJibca Tejla. 3aKOH COXpaHEHHs uMITyJibca. PeakTuBHOE
JIBUKEHHUE.

Pabota criabl. MOITHOCTD CHUJIEL.

Kunetndeckass »oSHeprusi wmarepuainbHOM TOuku. Teopema 00 HW3MEHEHHUU
KUHETUYECKON SHEPTHM.



[lorenunansHas sHeprus. [loTeHumanpHas >HEprusi ympyro aeQopMUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIU3H MOBEPXHOCTH 3eMIIH.

[ToTeHunanbHbIE U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b pabOThI HEMOTEHIIMAIBHBIX CHII €
U3MECHEHMEM MEXAaHWYECKOM SHEPIMHM CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHMYECKOU
DHEPTHUH.

Yrpyrue 1 Heynpyrue CTOIKHOBEHMUS.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: BOJOMET, KOMED,
IPYXUHHBIN IMCTOJIET, IBU)KCHUE PAKET.

Ilemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaxtnBHOE nBUXEHHUE.

[lepexoa NOTEHIHATILHON S3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHune aOCOIIOTHO HEYIPYroro yaapa ¢ MOMOILIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnegoBanue cBsi3u padOTHI CHIIBI C M3MEHEHUEM MEXAaHWYECKOM 3HEpruu Teja Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KTy Ta.

Paszpnes 3. MouiekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU UM UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrep JIBHKEHUS U
B3aMMOJICHCTBUS YaCTHULl BelecTBa. MOJEnu CTPOCHHUS Tra30B, JKUAKOCTEN U TBEPABIX Tell
1 00BbSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3THX Mojeieil. Macca u pa3Mepbl MOJIEKYI.
KonuyectBo Benectna. [ToctositHHas ABoraapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remmneparyp Llenscus.

Mopens uaeansHoro rasza. OCHOBHOE YpPaBHEHHME MOJEKYJSIPHO-KHHETHYECKON
TEOPHUM HJICATHLHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeAHell KUHETUYECKON
DHEPruM TEIUIOBOTO JBMKEHUs yactul rasa. lllkana temmneparyp KenbBuna. ['azoBble
3aKOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akoH JlanpToHa. WM3ompouecchl B
UJCaIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BeulecTBa. ['paduueckoe mpesncraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JAMCKPETHOE CTPOEHHE BEIeCTBa, (poTorpaduu MOIeKys
OPTraHUYECKUX COCAUHECHUMN.

OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHUS.

Mojenb, WILTFOCTpUpPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCYyAa.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICATBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEeHHH 00bhEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHaMuueckas cuctema. BHyTpeHHSs SJHEprusl TEPMOJIUHAMUYECKOW CUCTEMBI
u cnocoOsl €€ u3MeHeHus. KommyecTBO TemioTsl W paboTta. BHyTpeHHss sHEprus
OJIHOATOMHOTO WJ€albHOro raza. Buabl Temionepenayu: TEIONPOBOIHOCTh, KOHBEKIIHS,
U3Iy4CHHE. YJelbHasg TEIUIOEMKOCTh  BemecTsa. KonmMuecTBO  TEIUIOTHI  NpH
TerJIonepeaaye.

[Tonste 06 anuabatHoM mpouecce. [lepBolit 3akoH TepmoguHamuku. [Ipumenenue
MEPBOro 3aKOHa TEPMOJAMHAMUKH K u3orpoueccaM. ['paduueckas narepnperarus padboThl
rasa.

Bropoii 3akoH TepMmoarHaMuku. HeoOpaTuMOCTh MpOLIECCOB B IPUPOJIE.

TemnoBele Mammuubl. [IpuHIUOBL OEHCTBUS TemIoBbIX MamuH. [IpeoOpazoBaHus
SHEPrUU B TEIUIOBBIX MamnHax. Koap(uuueHT nosiie3Horo 1eMCTBUS TEIJIOBOW MAILWHBI.
Huxn KapHo u ero ko3h@UIIMEHT MOJE3HOr0 NEUCTBUS. DKOJOTHUYECKUE MPOOIEeMbI
TEIJIO3HEPTETUKU.

TexHnuecKue yCTpOMCTBA M INMPAKTUYECKOE NMPHUMEHEHHE: JBUraTelb BHYTPEHHETO
CrOpaHus, ObITOBON XOJIOJUIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW YHEPTUU TeJla MPU COBEPILIEHUH PabOThI: BBUIET MPOOKU U3
OyTBLIKU IO JEHCTBUEM CKAaTOTO BO3/1yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe myTéM
TpeHUsI (BUACOJEMOHCTpALIHS).

N3meHeHnne BHyTpEeHHEH sHeprun (TeMIiepaTyphbl) Teaa Npy Terionepeaaye.

OneIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENsl BHYTPEHHErO CrOpaHUs, PEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanusa éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. lcnapenue u kunenue. AOCOIIOTHAs U
OTHOCUTENIbHAS  BJIAXXHOCTb BO3ayxa. HaceimeHusln map.  YgaenbHas — TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHHM3OTPONUS CBOICTB
kpuctauioB. Kungkue kpuctaiiel. CoBpeMmeHHble Marepuanbl. [lnaBinenwe wu
KpucTayn3anus. Y ieibHas Tersiora miasnenus. Cyomumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHrueckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TMICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TMOJIYYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NIAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.



Crioco0Ob1 U3MEpEeHUs BIAXKHOCTH.

HaOrotenne HarpeBaHus | IJIaBICHUS KPUCTAIIMYECKOTO BEIECTRA.
JleMoHCTpalus KPUCTAJIOB.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

V3MepeHre OTHOCUTEIILHOW BIKHOCTH BO3TyXa.

Paznen 4. DjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. DJEKTpUYeCcKHil 3apsa. JBa BuAa 3JIEKTPUYECKHX 3apsJiOB.
[IpoBOAHUKM, AMAJIEKTPUKH MU TOJYHIPOBOJHHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO
3apsza.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeyHblil »leKTpUYECcKUl 3apsi.
OnekTpuueckoe noiie. Hanpssk€HHOCTh 3eKTpudeckoro nosis. [IpuHomn cynepro3uiun
BJIEKTPUYECKUX TToNeH. JIMHNM HANPSHKEHHOCTH JIEKTPUYECKOTO TTOJIS.

PaGora cun snekrpocratuueckoro moiig. IloTreHuuan. Pa3HOCTh MNOTEHIMATIOB.
IIpoBOIHMKM U JUINEKTPUKA B  JJIEKTPOCTATUYECKOM Toje. Jludnekrpudeckas
[IPOHULIAEMOCTb.

DNeKTpoE€MKOCTh.  KonaeHcatop. OJEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckue  yCTpOMCTBA M INPAKTUYECKOE  INPUMEHEHHE:  DJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3aIUTa, 3a3EMJICHUE JIEKTPOIIPUOOPOB, KOHACHCATOD,
KOIMPOBAJIBHBIN alllapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUS DJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IUIOIIAAX IUJIACTHH,
PACCTOSTHUSI MEK1y HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomul

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrOo TOKA. VMcTOUHMKH
toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsixenune. 3akon OMa 114 yyacTka L.

DNEKTpUYECKOE  CONPOTHUBJIECHHE.  YJEIbHOE  CONPOTUBIEHUE  BELIECTBA.
[TocnenoBarenbHOE, MapauIeNbHOE, CMEIIAHHOE COCTMHEHUE IPOBOJHUKOB.

PaboTta snexrpudeckoro toka. 3akoH J[xoyns—JIeHria. MoIHOCTh 3JEKTPUUIECKOTO
TOKa.



DNEeKTpOABMKYILAsA CHJIa U BHYTPEHHEE CONPOTHUBIICHHE HCTOYHUKA TOKA. 3aKOH
OMa n171s1 ToTHOM (3aMKHYTOM ) 3nekTpruueckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONeKTpoHHAass NPOBOAMMOCTb TBEPABIX METALUIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonmynpoBonuuku. CoOCTBEHHAss U MPUMECHAs! MPOBOJAMMOCTH MOJYIPOBOJHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKHNA TOK B PAaCTBOPAxX M pacIulaBaxX JJIEKTPOJIATOB. DJIEKTPOIMTHYECKAS
JUCCOLMALMS. DIEKTPOIIHU3.

OnexTpuyeckuid TOK B Tra3ax. CaMOCTOSITENIbHBIA W HECAMOCTOSITENbHBIA pa3psil.
Monnus. [1na3zma.

TexHruuecKue yCTpoWCTBa W NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHMKH TOKA, 3JEKTPOHArpeBaTENbHbIE NPUOOPHI, 3IEKTPOOCBETUTEIBHBIE
puOOpPbI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBINA MO, TEPMUCTOPBI U (POTOPEIUCTOPHI,
MOJIYITPOBOJTHUKOBBIN JTUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LUIUHAPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IJIOIIAIN
IIONIEPEYHOT0 CEYCHMSI M MaTepHala.

CMelaHHOe COeTMHEHHE MTPOBOIHUKOB.

[Ipsmoe  wW3MepeHHe  DIEKTPOIABWXKYyIIeW  cwibl.  KOpoTkoe — 3ambIKaHHe
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psaa 1 IpOBOAMMOCTB BO3/1yXa.

OaHOCTOPOHHSISI IPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IEKTPOABMKYIIEH CHUJIBI HCTOYHUKA TOKAa M €ro BHYTPEHHEro
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MeknpeaMeTHbIE CBS3H

N3yuenne kypca ¢pusuku 60a30Boro ypoBHs B 10 kjacce OCyIIECTBISETCS C Y4ETOM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTUKHU, OUMOJIOTMH, XWMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nouamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHUS:
SBJICHHE, HAyYHbIN (akKT, TUMOTE3a, (PU3NIEeCcKas BETUYNHA, 3aKOH, TEOpUsl, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHWH, NuHeNHas (QyHKUMs, mapadoda,
runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKLMHU HA OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.



buonocus: MexaHumdeckoe [BIKEHHE B KUBOM mpupone, Auddys3us, ocMoc,
TEIUIOOOMEH JKUBBIX OPTraHW3MOB (BUIBI TEIUIONEpPENaud, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEH U Ta30B,
ANEKTPUYECKUE CBOKMCTBA METAIIJIOB, JJIEKTPOJIUTHYECKAS TUCCOLUALIMS, TAIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHHE [IBXKEHU C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAIMIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJbCA B
TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUraTeldb BHYTPEHHEIO CrOpaHHs, MapoBas
TypOuHa, OBITOBON XOJOIWIBHUK, KOHAUIIMOHEP, TEXHOJOTHUHU IMOJYYCHUS COBPEMEHHBIX
MAaTEpUAJIOB, B TOM YHUCJIE HAaHOMATEPHUAIOB, U HAHOTEXHOJOTWH, 3JIEKTPOCTATHYECKAs
3alluTa, 3a3eMJICHUE AIEKTPOIIPUOOPOB, KCEPOKC, CTPYWHBI IIPUHTED,
AJIEKTPOHArpeBaTEIbHBIE TPUOOPHI, IJTEKTPOOCBETUTENbHBIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocrosiHHbIE MarHuTHl. B3auMoAeiCTBHE MOCTOSHHBIX MAarHUTOB. MaruuTHoe MoJe.
Bekrop marHutHOM uMHAyKUud. [IpuHOMO cyrneprno3svuuu MarHUTHBIX Tosed. JluHuum
MArHUTHOM HWHAYKOMU. KapTuHa JHWHUNA MarHUTHOM WHAYKIWU TIOJS TMOCTOSIHHBIX
MarHUTOB.

MarauTHoe moje MPOBOJHUKA C TOKOM. KapTMHa JIMHMN WMHIYKUAW MAarHUTHOTO
MOJIS1 JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOIO MTPOBOJAHUKA, KATYIIIKHU C
TokoM. OnbIT OpcTena. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaynb WM HampaBieHUE. [[BUKEHHE 3apsiKEHHOW 4YacCTHUIlbI B
OJTHOPOJHOM MarHuTHOM Tosie. Pabora cuiel Jlopenma.

SIBiieHME BIEKTPOMArHUTHOM HMHAYKIUHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLUH.
DIIEKTPOABUKYILAsA CHJIA HHAYKIMU. 3aKOH JIEKTPOMAarHuTHOM MHAyKIMU Papajes.

BuxpeBoe anekTpuyeckoe mnojie. DIEKTPOABUKYINAS CUIa UHAYKIIMU B TPOBOJHUKE,
JIBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[Ipasuo Jlenua.

NHIyKTUBHOCTb. SBnenue CaMOUHYKIIHH. DIIEKTPOBHXKYIIAS cuia
CaMOMHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, JIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUII, UHIYKIMOHHAS
M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.



OTKJIOHEHUE ANEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TTOJIS.

B3auMopelicTBUe A1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME ATTEKTPOMArHUTHON UHTYKIMH.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOJBWKYIIEH CHJIBI MHIAYKIIMA OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomuwl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nelicTBUSI TOCTOSHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHast cuctema. CBOOOAHBIE MEXaHMUYECKHE KoJjeOaHus. ['apMoHUUecKue
koneOanus. Ilepuon, yacrora, ammiutyaa u (aza xoneOanuid. [Ipy>KWHHBIA MasTHHK.
MareMatuyeckuii MasATHUK. YpaBHEHHE TapMOHUWYECKHX KosieOanuid. IIpeBpamienue
HHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B H1€aIbHOM
KOJIeOATeIbHOM KOHTYpE. AHANIOTHUSl MEX]IY MEXAHHMYECKUMHU U 3JIEKTPOMAarHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUsI DOSHEPrUM B  HACAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBinenre o 3aTyxalIIUX KojieOaHMAX. BbIHYXIEHHbIE MeXxaHUYECKHe
kosneOaHus. PezoHanc. BoiHyK€HHbIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

Ilepemennspiii Tok. CHHYCOWIANBHBIA MEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA M HAMPSYKEHHUS.

Tpancdopmarop. [IponsBoacTBO, epeaada u MOTpedICHUE AIEKTPUIECKON IHEPTHUH.
DKOJIOTUYECKHE PUCKH IPU IMPOU3BOACTBE 3JIEKTpOo3HEpruu. KyibTypa MCIONb30BaHUSA
ANEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuyeckre ycTpoOMCTBA M NMPAKTUUYECKOE NPUMEHEHHME: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JMHUH JIEKTPOIIEpeIay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB — KojiebaTeabHOW  CUCTEMBbl  (NMPY>KUHHBIA WK
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTH  CHJIBI TOKA M HANpsDKEHUS OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIEOAHUIA.



Pesonanc mnpum  mocimenoBaTeNbHOM — COCIMHEHUMH — PE3UCTOpPA,  KaTYLIKU
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnepoBanue 3aBUCUMOCTH MepUoa MalblX KOJeOaHHW rpy3a HA HUTU OT JUTUHBI
HHATH U MacChl Ipy3a.

HccnenoBanue nepeMEHHOrO0 TOKAa B LENH M3 IOCIECAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

MexaHnuueckue  BOJIHBI, yclioBUd  pacnpoctpanenus. Ilepumon.  Ckopoctb
pacnpocTpaHeHus U JyMHa BoJIHBIL. [lonepednsle u npononbsHbie BOHBL. MHTEppepennns
U TuQpakiysg MEXaHHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS H3JIy4€HHUsS OJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentrauus BektopoB E, B, V B snexrpomarautHoii BosHe. CBoiicTBa
ANEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, NPEJIOMJIICHUE, NOJApu3auus, AUPpaKuus,
uHTepdepeniusa. CKOpOCTh IEKTPOMAarHUTHBIX BOJIH.

[IIxana 37E€KTPOMAarHUTHBIX BOJIH. [[pMEHEHNE 31EKTPOMArHUTHBIX BOJH B TEXHUKE
U OBITY.

[IprHIMIIBI paguOCBsI3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHHMueckMe  yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHHWE:  MY3bIKaJIbHbIC
MHCTPYMEHTBI, yJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habutoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue nntepdepeHunu 1 Audpakiiui MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMUTYJOM M 4acTOTOU
KoJIeOaHui.

HccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE, IPEIOMIICHHE,
noJsisipu3anus, Iuppaxuus, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMonvHetHOE pacpOCTpaHEHUE CBETAa B OJTHOPOIHOMU
cpene. Jlyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B MIOCKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIIEHHUS CBeTa. AOCOJIOTHBIA IOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee otpaxkenue. [IpenenbHblii yroi noJgHOTrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesnoro cBeta. LIBer.



Cobuparone n paccenBarouiue JuH3bl. ToHKast nuH3a. POKYCHOE PACCTOSIHUE U
onTuyeckass cuiaa TOHKOW JuH3bL. IlocTpoeHue wu3o0pakeHuil B coOHparomux |
pacceuBaromux JuH3ax. Dopmysa TOHKOH JIMH3bL. Y BETUYEHHUE, 1aBaeMO€ JTUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Mutepdepenuns cBera. KorepeHTHblE HCTOYHUKH. Y CIOBUS
HAOIIO/IEHUsT MAaKCUMyMOB U MHHHUMYMOB B HMHTEP(EPEHIIMOHHOW KapTUHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakumoHHas pemeéTka. YclioBUe HAONIOACHHS TJIaBHBIX
MaKCHUMYMOB TP NaJIeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHnuyeckue ycTpoiicTBa W MpakTUYECKOE MPUMEHEHHE: OYKH, JIyma, (oToarmapar,
MPOSKIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIHMOHHAS
pemeTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCTpaHEHUE, OTPAXKEHUE U MpeJoMileHne cBeTa. ONTuyecKue
PUOOPHI.

[TomHOe BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habnronenue nntepdepeHnn crera.

HaOnronenune nudpakiyu ceera.

Habtonenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMOUIbI0 JU(GPAKLIUOHHON PEIIETKH.

Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, n1abopamopusie padbonul

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300paykeHU B TMH3AX.

HaOnronenue aucnepcuu cBeTa.

Pa3znes 6. OCHOBBI CIeHUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
I'paanupl TPUMEHHMOCTH KJIacCHMYECKOM MexaHuku. [locTynaTel crenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYYME, NP UHLIHII
OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILEHUE JUIUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBsI3b Macchl ¢ SHEPTUEN U UMITYJIBCOM PESITUBUCTCKON YaCTULIBI. DHEPTUS MOKOS.

Paznen 7. KantoBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBsi3u 3Heprum (POTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.



OtkpeiTe u wuccinenoBanue ¢orodddexra. Ompitel A. I'. CromeroBa. 3aKkoHBI
dotorddekra. VYpaBHenue OinmTeiiHa mia  (dorodddexra. «KpacHas rpaHuna

dbororddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

Texauueckue  yCcTpOWCTBA W NPAKTHYECKOE TNPUMEHEHHE:  (POTOIIIEMEHT,
dboTomaTuuk, comHeyHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

Ceetoauon.

Connednas Oartapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnwiTel Pesepdopaa mo paccesHUIO 0 -4acTHIL.
[Inanerapunas monens aroma. [loctynarel bopa. M3nydenne u nornouieHue (GOTOHOB NpU
IIEpEX0JIe aTOMa C OJTHOr0 YPOBHS dHEPruu Ha Apyroil. Buasl cnexktpos. CHEKTp ypOBHEN
JHEPIruy aToMa BOAOPOJA.

BonnoBbeie cBoiicTBa wactuil. Bomubl ge bpoinga. KoprnyckylisipHO-BOJTHOBOM
Iy aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: CIIEKTPAJIbHBIM aHaIU3
(ciekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopnvie pabomol

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI,  JOKa3bIBAIOIIWE  CJIOXKHOCTh  CTpoeHus sapa. OTkpsiThe
panuoaktuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHHio cocTaBa pagulOaKTHUBHOIO
usznydenusi. CBoiicTBa anbda-, 6eTa-, TaMMa-u3nydeHus. BiausHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBL.

OTtkpeITHE TTpOoTOHA U HeWTpoHa. HyknonHast Mmoaens siapa I'eiizenOepra—lIBaHeHko.
3apsn aapa. MaccoBoe 4ucio sapa. M30Torsbl.

Anbba-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [ 'amMMma-uziydeHwue.
3aKOH paJuOaKTUBHOIO pacajia.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledexT maccel siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

SAnepubriit peaktop. Tepmosiaepubiii cuHTe3. [IpoOieMbl M MEPCHEKTUBHI SAECPHOU
SHEPTreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITUE TO3UTPOHA.



MeTo1p1 HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHUIL.

OyHaamMeHTanbHbIe B3auMOAeicTBH. EAMHCTBO (hnu3nuecKoi KapTUHBI MHpA.

TexHuueckue YCTpOWCTBA M MPAKTHUYECKOE TPUMEHEHHE: JI03UMETp, Kamepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOUIUX YACTHUL.

Vuenuueckuii skcnepumenm, nabopamopnsie pabomuwl

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BUTHUS acTpOHOMHH. lIpuKiiagHOE W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeunast akTUBHOCTh. Mctounuk sHeprun ConHIa U 3BE37. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpaMMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3JbI
TJIABHOM IMOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3[ IJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MNPEACTABICHUSA O
MPOUCXOXKICHUU Y 3BOJIIOUK COJHIA U 3BE3/. DTaNbl )KU3HU 3BE3].

Mueunsiii [Iyte — Hama ["anaktuka. [lonoxenne u nerxenne ConHua B [ anaktuke.
Tunel ranaktuk. PaguoranakTuku v KkBa3zapbl. YEpHBIE ABIPHI B SiApaxX rajJakTHK.

Bcenennas. Pacinpenue Beenennoii. 3akon Xa06:ma. Paz6eranue ranaktuk. Teopus
bounbmioro B3peiBa. PenukToBOE M3nydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpOHOMHUH.

Vyenuueckue nabarooenus

HaGnronenuss HEBOOpPYXEHHBIM TJ1a30M  C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTIpEeeICHUs TTOJ0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE CO3Be31Ms1 CEBEPHOTrO MOTyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mineunoro [lyru.

O06o0maromniee MOBTOPEHUE

Ponb ¢u3uMku 1 acTpOHOMUU B SKOHOMHYECKOHN, TEXHOJOTHUYECKOMN, COIMATLHON U
ATUYECKOU cdepax AeATETbHOCTH 4YeJIOBEKa, pOojdb U MECTO (PUM3UKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pojib (PU3NYECKOH Teopuu B (HOPMHUPOBAHUU
MPEACTaBICHU O (DU3UYECKON KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI MUpPa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIC.

MexknpeaMeTHbIe CBA3H

N3yuenune kypca ¢usnuku 0a30BOro ypoBHs B 11 Kiacce OCylIeCTBISECTCS C yUETOM
CoJIepKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUKHU, OUOJIOTHHU, XMUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemuvie nonsimus, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYUYHOT'O TTO3HAHMS:
SIBJICHUE, HAy4YHbIH (PakT, TunoTesa, puznyeckas BeIUYUHA, 3aKOH, TEOpHs, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJICJIb, U3MEPEHHUE.



Mamemamuxa: pelleHHe CUCTEMbl ypaBHEHUW, TPUTOHOMETpHUYECKHE (DYHKUHUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHIT€HC, OCHOBHOE€ TPHUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M MX IPOCKLUHUHM HAa OCH KOOPJMHAT, CJIOKEHUE BEKTOPOB, IIPOU3BOJIHBIC
AJIEMEHTApHbIX (DYHKUMN, NPU3HAKK MOAOOMS TPEYTOJBHUKOB, ONPEICIICHUE IUIOIIAIU
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocusa: >nekrpuyeckue SIBICHUS B )KMBOW MPUPOJE, KOJEOATENbHbBIE IBHKEHUS B
’KUBOU MPUPOJIE, ONITUYECKUE SIBJIEHUS B )KUBOW MPUPOJIE, NEUCTBUE PAAHALIMN HA JKUBBIE
OpraHU3MBl.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaH3.

l'eocpaghus: MarHUTHBIE TONOCa 3€MITH, 3aJIeKU MArHUTHBIX Py, (POTOCHEMKaA
36MHOM ITOBEPXHOCTH, MIPEICKA3aHUE 3EMIIETPSICEHNMN.

Texnonocus:  TUHWUW  DIIEKTpOIIEpeNad, TEHEpaTop  IIEPEMEHHOI0  TOKa,
AJIEKTPOJBUTaTENb, UHAYKIIMOHHAS N€4b, pajap, paaiuoONpUEMHUK, TEIEBU30D, aHTCHHA,
tenedoH, CBYU-nieub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHAas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenune yuebHoro npeamera «dusnkay Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHus
(6a30BBI  YpOBEHB) JOHKHO OOECHEUYUTh JOCTHKEHUE CHEAYIOIMX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mnpenMera «®PuU3MKa» HAOJKHBI
OoTpaxxaTb  TOTOBHOCTh M  CIHOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIINEH TUIHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa U OIbITa JACATEIBHOCTH B
MPOILIECCE pPEAM3ALUA OCHOBHBIX HAIPABICHUII BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMKU OOYYAIOIIErocsi KaKk AaKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

PUHATHE TPaAULIOHHBIX 00111e4YeI0BEUECKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYKO [ICSITEIBHOCTh B HMHTEPECAX TIPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHONW OpPTaHU3AIINHY;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMH MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOU AESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

EHHOCTHOE OTHOIIEHUE K FOCY/IapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM POCCUICKHUX
YV4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOT'O MOBEICHNUS,

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOpPAJbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTHM, B TOM YHUCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMUYMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAasi 3CTETUKY HAay4YHOTO TBOPYECTBA,
MPUCYIEro (PU3NYecKoil HayKe;

5) TpyA0BOro BOCIIHTAHUS:

UHTEpeC K pa3audyHbiM chepaMm npodeccuoHaabHON AEATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOU U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOp Oymylen
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (HU3UKU
HAa NPOTSHKEHUU BCEU )KU3HMU;

6) IK0JIOrHYeCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb 3KOJOTUYECKOU KYyJIbTYphl, OCO3HAHHUE IJI00AJIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHWE W OCYIIECTBICHUE JCHUCTBUU B OKPYXXAKOWIEH CpEeAe Ha OCHOBE
3HaHUSA LEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpEHHE OIbITa JCATEIBHOCTH 3KOJIOTMYECKOW HAIpPABICHHOCTH HA OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HaHHUE ILICHHOCTH HAyYHOW JACSATENBHOCTH, TOTOBHOCTh B IPOLECCE HU3YUYCHUS
(U3HUKHN OCYIIECTBIATH MPOEKTHYIO U HCCIEA0BATEIBCKYIO AESITENbHOCTh HHANBUAYAIBHO
U B IpyIIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/bHBbIE YHMBePCAJIbHbIE YUeOHbIEe 1eHCTBUSA
ba3oBble Jornyeckue qeicTBuA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEIETIATH 1ENIN ACSITENFHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPHH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pPacCMaTpUBAEMbIX (DHU3MUECKUX
SBJICHUSX;

pa3zpabaThiBaTh TUIaH pEIICHUS MPOOJEeMbl C YYETOM aHajan3a WMEIONIXCs
MaTepUaIbHBIX ¥ HEMaTEPUATBLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTb, OIIEHUBATH COOTBETCTBHUE pE3yIhTaTOB
LEeJISIM, OLICHUBATh PUCKU MOCIIEACTBUN JAESTENbHOCTH;

KOOPAMHUPOBATh U BBHINOJHATH padOTy B YCJIOBHUSX PEATBbHOTO, BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBarejabcKue 1eMCTBUA:

BJa/IeTh HAYyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TIOHATUSMU U  METOJaMU
buznueckoil HayKu;

BJa/IeTh HABBIKAMHU YYEOHO-HCCIIEAOBATEIBCKOM M TMPOEKTHON NeATEIHHOCTH B
o0nacTu (PU3UKHU, CTOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY MOMCKY METOJI0B
pelieHus 3a1a4 (pU3NIecKoro ColepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUS;

BJIAJIETh BUJIaMU JESATEIILHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETALINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYyaIlHsIX, B TOM YHCIIE TPU
CO3J]aHUU YYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKHU;



BBISIBJISITH MPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/a4y, BBIIBUTaTh
TUNOTE3y €€ penieHusl, HAXOAUTh apryMEHTHI JUISl JI0Ka3aTeNIbCTBA CBOUX YTBEPIKICHMIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEILICHUs 3aJayd pPe3yJbTaThl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a]]a4l B 00pPa30BaTEIHHOMN JACATEIHHOCTH,
B TOM YHCJIC IPU U3YYCHUH (DUBUKU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

yMETh  MEpPEHOCUTh 3HaHUs 1o  (uU3MKEe B  MPAKTUYECKYl0  00JacTh
AKU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, MIpeJIaraTh OPUTHHAIBHBIE TIOAXObI U PEUICHMUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE abTEPHATUBHBIE PEIICHUS.

Pabora ¢ nndopmanueii:

BJIQJIETh HAaBBIKAMHU TMOJY4YEHUS HHPOpMauud (U3HUYECKOTO COACpPNKAHUS U3
MCTOYHMKOB pa3HbIX THUIOB, CaMOCTOSITENIBHO  OCYLIECTBJISATh IIOMCK, AaHAJIU3,
CUCTEMATHU3allMI0 M MHTEPIpPETAlnui0 HHQOpPMAIMK pa3M4HbIX BUAOB U (opm
IpeJICTaBICHHUS;

OLICHUBAThH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIlMOHHBIX 33]1a4 C COOIOICHUEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKUM OE30MaCHOCTH, TUTHEHBI, PECypcoCcCOEepeKeHuUs,
MPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMALIMOHHON O€30M1aCHOCTH;

CO37aBaTh TEKCThl (PU3UUYECKOTO COJIEPKAHHUS B PA3IUYHbIX (PopMaTax C y4ETOM
Ha3HauYeHHUs HMH(QOpMAMU M LEJIEBOM ayJuTOpUH, BBIOMpass ONTUMANIbHYIO (opMy
MPEICTABJICHUS U BU3YyAIH3aLUU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHUSA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(QIUKTHBIX CUTYalluil U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTMUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIB30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U UHAUBUAYAJIbHON pabOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUN C yUETOM OOILIMX UHTEPECOB U
BO3MOKHOCTEMN KaKJI0TI'0 YI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIU COBMECTHOW NEATENBHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTUKEHHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEAECIISTh POJIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIaJa M KaXIOTO yYaCTHHKA KOMAaHIbl B OOIIUI
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaratb ~ HOBBIE  IIPOEKTHI, OLEHMBAaTh MAEW C IIO3MLUMHA  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;



OCYHICCTBIIATh ITO3UTUBHOC CTPATCTUUCCKOC ITOBCACHHC B PA3JIMYHLIX CUTyalUsAX,
MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH NHHUIIWMAaTUBHBIM.

Pery/siTuBHbIE YHUBEpCcaJbHbIE y4eOHbIe IeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATENBHYIO JCSITEILHOCTh B 00MacT (HU3HKU
1 ACTPOHOMUM, BBISBIISATH IPOOJIEMBL, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PAacu€THBIX M KAa4eCTBEHHBIX 3ajad,
TUTaH BBITIOJIHEHUS MMPAKTUYECKONM pabOThI ¢ YIETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHue;

OILICHMBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAMLMUA B 00JacTU (PU3UKH,
MOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYalldsM, BHOCHTH KOPPEKTHBBl B JACSITEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HAaBBIKAMU II03HABATEJIBbHOM pe(ieKkcuru Kak OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUM U MBICITUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU JI1 OLEHKU CHUTYyalllH, BBIOOpA BEPHOIO
pEIIeHNS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS IO UX CHUYKEHUIO;

NPUHUMATh MOTHUBBI U apIyYMEHTHI APYTUX MPU aHAJIM3€ PE3YJIbTAaTOB JEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTATKH U JJOCTOMHCTBA;

MPUHUMATH MOTHBBI M apTYMEHTHI IPYTHUX MPU aHAINU3€E PE3YJIbTATOB IEATEIHHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B nponecce noctumkeHHs] JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS IMPOTrpamMMbl I10
(dbu3MKe 119 YPOBHS CpeaHEro oo01mero oopa3oBaHus y oOyJaromuXcs COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN UHTEIJIEKT, MPEANOIaralomii copMUpoOBaHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CHOCOOHOCTh IOHHMMATh CBOE SMOIMOHAIIBHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHsSI COOCTBEHHON SMOIMOHAIBHOU cdepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJIMpPOBaHMsI,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHHE  MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE, CIIOCOOHOCTh aAanTHUPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAILIMU, BKIIOYAIOIIEH CTpEeMIIEHUE K JOCTUKEHHIO LIENIH U YCIIEXY,
ONTUMU3M, MHUIIUATUBHOCTh, YMEHHUE JEMCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COMEPEKNBAHUIO;



COLIMATIBHBIX HABBIKOB, BKJIOYAIOMIMX CIHOCOOHOCTbh BBICTPAMBATh OTHOILEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOydyenuss B 10 kKjacce npeaMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUIA:

JEMOHCTPUpPOBaTh Ha MpHUMEpax poib H MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAaKTUYECKOM ACATEIBHOCTHU JHOIEH;

YUUTBIBaTh TPAHUIIbI IPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepraibHas
TOYKa, MHEPLUHAIbHAS CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TEJO, HICAJIbHBIN ras,
MOJEJIA CTPOCHHMS Ta30B, KMJIKOCTEH U TBEPABIX TEJ, TOUEUYHBIA SJEKTPUUECKUN 3apsi
IIpH pelieHu (PU3NIECKUX 3a1a4;

pacrno3HaBaTh (PU3NYECKUE SBICHUS (IPOLIECCHI) U OOBSICHITh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKO  TEOpHH CTPOEHUS BELIECTBA WU
ANEKTPOJMHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MaJieHHE TeJ, JIBHXKEHHE I0 OKPY>KHOCTH, MHEPLHs, B3aUMOJACIHCTBUE Tell,
aud¢ys3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten mpU HarpeBaHUM (OXJIAXKICHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAlWs, TUIABJICHUE, KPUCTAIUIN3ALMs, KUIIEHUE, BIIAXKHOCTh BO3/1yXa, IOBBILICHNE
JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY NapameTpamu
COCTOSIHMS ra3a B U30MPOLECCAX, SJIEKTPU3ALIMS TeJl, B3AUMOJICHCTBHE 3apsI/IOB;

ONHUCHIBATh MEXAHMYECKOE JIBM)KEHUE, HCMONb3ysl (PU3UYECKHEe BEJIUYMHBI:
KOOpJIMHATA, IyTh, MEPEMEIIEHNE, CKOPOCThb, YCKOPEHHE, Macca Teja, CUjla, MUMITYJIbC
Tena, KUHETUYeCKas »JHEprus, NOTCHLUHAbHAs »JHEpPrus, MeXaHudeckas padora,
MEXaHWYecKass MOIIHOCTb; MPHU ONUCAHWU MPaBUIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS W E€IUHULBI, HaXOAUTh (HOPMYJIbL,
CBSI3bIBAIOIME JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMU BETMUUHAMU;

ONKCHIBATh M3YYECHHBIEC TEIJIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBIICHMS, MCHOJB3YS
(¢u3nUecKkue BEJIMYMHBL: JABJICHHE ra3a, TeMIEparypa, CpelHsAs KUHETUYEecKas SHEeprus
Xa0TUYECKOTO JIBMXKEHUSI MOJIEKYJI, CPEAHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOTHI, BHYTPEHHsISI »HEprus, pabora raza, KOdI(DPUIIMEHT TOJE3HOrO JCUCTBUS
TEIUIOBOTO JBUTATENs; IMPH ONHMCAHWU MPaBWJIbHO TPAKTOBATH (PU3WYECKUN CMBICIT
UCIOJIB3YEMBIX BEJIMYMH, HUX OOO3HAYeHHs] M EOUHUIIBI, HaXOAUTb (HOopMyIbl,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIUYMHAM;

OMKCHIBATH M3YyUYEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKUE
ABJIEHUS (IPOLECCHI), HCMONb3ys (PU3NYECKUE BEIMYMHBI: DJIEKTPUUYECKUM 3apsin,
ANEKTPUYECKOE I0JI€, HANPSOHKEHHOCTH MOJS, MOTEHLHAJ, Pa3HOCTh IMOTEHUMWAJOB; MpHU
ONMKMCAHUM TMPABUJIBHO TPAKTOBAaTh (PU3MYECKHN CMBICH HCIHOJNb3YEMbIX BEJIMYMH, HX
0003HAYEHUs W E€JUHUIIbI; YKa3bIlBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMU BEIUUMHAMY;



aHAJIM3UPOBATH PU3NUECKHUE MPOLIECCHI U SBICHUS, UCTIONb3Ys (PU3NUECKHIE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHOro Tsrotenus, |, |1 u 11l 3akonsr HeroToHa, 3aK0H coXpaHeHus
MEXaHUYECKOW HIHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHIUI CYNEPIO3UIIMA CHII,
OPUHIMIT PaBHOMPABHUS WHEPIUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KHUHETUYECKYIO
TEOPHUIO CTPOCHMS BEIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEN KUHETUYECKOW SHEPIUH
TEIJIOBOTO  JIBUJKEHUS MOJIEKYJl C aOCOJIIOTHOW TEMIepaTypoil, NEpBbIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS JIJIEKTPUUECKOro 3apsijaa, 3akoH Kynona, mpu 3Tom
paznuyaTh CIIOBECHYIO (OPMYIUMPOBKY 3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAKEHHE U
yCJIOBHS (TpaHMITBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE NPUHILMUIBI JEUCTBUS MAIWH, MPHOOPOB M TEXHHUYECKHX
YCTPOMCTB; pa3nu4aTh yCIOBHUS UX OE30MMaCHOTO HCIOIb30BaHUS B IOBCEHEBHON KU3HU;

BBITIOJHATH 9KCIIEPUMEHTHI IO UCCIIETOBAHUIO (PU3UUECKUX SBJICHUM U MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHUH, Mpu HSTOM (POpPMYyIHPOBATH
npobsieMy/3ajauy M TUNOTE3y Y4YEOHOTrO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIMYMH, MPU ITOM
BbIOMpATh ONTUMAJIBHBIA CIOCO0 U3MEPEHUSI M UCIIOJIB30BaTh U3BECTHBIE METO/IbI OLICHKU
MOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEJIMYMHAMH C HCIOJB30BaHUEM
OPSIMBIX U3MEPEHHI, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBHCHUMOCTH (PM3MYECKHX BEJIWYUH B BUAEC TaOnMIl U TpaduKoOB, AENaTh
BBIBO/JIbI 110 pPE3Y/IbTaTaM UCCIIEIOBaHMS;

co0roAaTh MpaBuiia O€30MacHOTO TPyAa MpH MPOBEICHUN UCCIEI0BAaHUM B paMKax
y4eOHOTO DJKCIEepUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M TPOEKTHOW AEATeIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTENHHBIX YCTPOHUCTB U TAOOPaTOPHOTO 000PYAOBAHNS;

pemarh pacu€THbBIC 3a/aydl C SIBHO 3aJaHHON (U3NYECKOW MOJENbI0, HCIOJb3Ys
¢bu3nueckue 3aKOHbBI W MPHUHIMIBI, HA OCHOBE aHajM3a YCIOBUS 3a/Jayd BbIOWpaTh
(U3UYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKHE BEIMUYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE IS
e pemieHus, NPOBOAWTH PACUEThl M OIEHUBATH PEATbHOCTH TOJYYEHHOTO 3HAYCHUS
(huU3nYeCKOM BEITUUYUHBI,

pelath KayecTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCyXJI€HUU C OMOpPOI Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSI;

UCTIONB30BaTh TMPHU PEHICHUH YYeOHBIX 3a7ad COBpEMEHHbIC WH(GOPMAIMOHHBIC
TEXHOJIOTHH JJI TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMN U TIPEICTABICHUS yIeOHOM
U HAyYHO-TIOMYJSAPHON uWH(MOpMAIMK, TOJNYYSCHHOM U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATH MOJIYy4aeMyl0 HHPOPMAIIHIO;

NPUBOJUTH TMPUMEPHI BKIAJa POCCHMCKUX W 3apyOeKHBIX YUECHBIX-(PH3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3MKE B IMOBCEAHEBHOW KU3HU IS
oOecrieueHnss 0€30MaCHOCTH TMpU OOpalieHuu C npubopaMu U TEXHUYECKUMU



yCTpOMCTBaMH, Ui COXpPAHEHUS 3IO0pPOBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B IpyMIe C BBHINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATH
paboTy IpYIIIbI, PAMOHAIBHO PACTIPEACISTh 00S3aHHOCTU U TUIAHUPOBATh JIESITEIbHOCTh
B HECTAaHJIAPTHBIX CUTYyallUsX, AJCKBATHO OLIEHWBATh BKJIaJ KaXXJOrO0 W3 YYaCTHUKOB
IpyNIbl B pELIEHUE pacCMaTPpUBAEMOU MPOOJIEMBI.

K koHniy oOydyenuss B 11 kjacce mpeaMeTHbIE pe3ysnbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TNpUMEpax poiab U MecTo (Gu3uku B GOPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOMN ACSITENBHOCTU JIIOJIEH, ETOCTHOCTh M €AMHCTBO (PU3UUECKON KapTHUHBI
MUpa;

YUUTHIBATh HAaHUIBl NMPUMEHEHUS H3YUCHHBIX (U3UYECKUX MOJENCH: TOUYCUHBIN
ANEKTPUYECKUN 3apsf, JIyd CBETa, TOYEHHBI MCTOYHHUK CBETA, SACPHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sJIpa MPH PEIICHUH (PU3NYECKHX 3a]1ay;

pacro3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKM W KBAHTOBOW (DM3MKHU: DJEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE [JEHCTBHUA TOKA, B3aWMOJCHCTBUE MAarHUTOB,
ANIEKTPOMATrHUTHAs WHIAYKUUSA, JEUCTBUE MArHATHOIO IOJII HAa IPOBOJHUK C TOKOM U
IOBYDKYIIUWMCS —3apsifl, JJIGKTPOMAarHUTHBIE KOJIE€OAaHHsT W BOJHBI, MPSMOJHMHEHHOE
pacnpoCTpaHEHUE CBETa, OTpPaXEHHWE, MperoMiieHue, HHTepdepeHuus, audpakuus u
noJisipy3alsl CBeTa, Aucrepcus cBera, (oTodnekrpudeckuil rhdext (Pororddexr),
CBETOBOE JABJICHHE, BO3HUKHOBEHHME JIMHEWYAaTOrO CIEKTpa aroMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMKCHIBATh W3YYEHHBIE CBOICTBAa BellecTBa (JIIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 MPOBOAUMOCTH PA3IMYHBIX CPEl) U DJIEKTPOMArHUTHbBIE
ABJIEHUS (TIPOLIECCHI), MCMONb3Yys (DU3MUECKUE BEIMUYMHBI: 3JIEKTPUUYECKUN 3apsii, cuiia
TOKa, DJEKTPUYECKOE  HAIPSDHKEHUE, DJIEKTPUYECKOE  CONPOTUBIEHUE, PA3HOCTh
MOTEHIMAJIOB, IEKTPOJBIKYIIAs CHIa, padoTa TOKA, MHAYKIMS MarHUTHOTO MOJIs, cuila
Awmnepa, cuna JlopeHua, HWHIYKTUBHOCTh KaTYIIKH, DSHEPrUsl BJIEKTPUYECKOTrO U
MarHMTHOTO TOJIEH, epruoa U 4YacToTa KojieOaHUil B KojeOaTelIbHOM KOHTYpE, 3apsii U
CWJIa TOKa B TMpOLIECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KojeOaHuM, (POKycHOe
pacCcTOSIHUE M ONTHYECKas CWJIAa JIMH3bl, IpU OINHMCAHWM IPABUIBHO TPAKTOBATH
(U3MYECKUN CMBICI UCTOJIb3YEMBIX BEJIIMYMH, UX O0O3HAYEHHUS U €JIMHULIbI, YKa3bIBaTh
(bopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3HYECKYIO BEIUYHUHY C APYTUMH BEJIMUYUHAMY;

ONHCHIBATh U3YyYEHHbIE KBAHTOBBIC SIBICHUS U IMPOLECCHI, UCIOIb3Ys (U3MUECKUE
BEJIMYMHBL: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTAa CBETA, SHEPTUS U
UMITyJIbC (POTOHA, MEepUO MOJypacnaja, SHEPrusl CBA3M aTOMHBIX SJ€p, MPU OMHUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKHUM CMBICT MCIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C
JIPYTUMU BETMYMHAMHY, BBIYUCIIATH 3HaUeHUE (PU3UIECKOMN BEITHMUNHBI;

aHAJIM3UPOBATh (PU3NUECKHUE MPOLIECCHI U ABJICHUS, UCTIOJIb3Ys PU3NYECKUE 3aKOHBI U
NpUHIUIBE: 3akoH OMma, 3aKOHBI IOCJIEA0BATEILHOIO MU MapajyieIbHOTO COEIUHEHUS



MPOBOJHUKOB, 3akOH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMATrHUTHOW HWHAYKLIHWH, 3aKOH
MNPSIMOJIMHEWHOTO  PaclpOCTPaHEHUsT CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI
IOpeJIOMJICHUs] CBETa, ypaBHeHUe OWHIITeHa g ¢doTodddexra, 3aKOH COXpaHEHUs
SHEPIuM, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpPaHEHHUSI MACCOBOr0 4YMCIla, MOCTyJaTbl bopa, 3aKOH paguoakTHBHOTO paclaja, Mpu
ATOM pa3IMyaTh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA, €T0 MAaTEMATHYECKOE BHIPAKCHUE U
ycioBus (rpaHullbl, 0071aCTH) TPUMEHUMOCTH;

ONPENEINIATh HAIPABICHHE BEKTOpAa HMHAYKIIMM MAarHAUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaéMOEC IIJIOCKUM 3€pPKaJioM, TOHKOU
JINH30M;

BBITIOJTHSTH SKCTICPUMEHTHI TI0 UCCIEAOBAHNIO (PM3UYECKUX SBIICHUA W TIPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHMI: Mpu 3TOM (PopmMyIupoBaTh
npoOsemy/3ajadyy M THUIOTE3y Yy4eOHOTO OSKCHEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PY/I0BaHUS, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEJIWYUH, TIPU ITOM
BBIOMPATh ONTUMAIBHBINA CIIOCOO M3MEPEHHUS U UCTIOIh30BATh NU3BECTHBIC METO/IbI OIICHKU
MOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIBb30BAHUEM MPSIMBIX
W3MEPEHUN: TIPU HSTOM KOHCTPYMPOBaTh YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTaThl
MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHJI€ TaOIuIl U TpadukoB, AenaTh
BBIBO/IbI IO PE3YyJIbTaTaM UCCIEIOBAHUS,

coOmro/1aTh MpaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIIEIOBATEIbCKOM M TPOEKTHOW JAESTEILHOCTU C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHMUS;

pemiaTth pacuéTHhIC 3aJa4d C SBHO 3aJaHHON (DU3UUYECKOW MOENbIO, HCIOJIb3Ys
¢u3MYecKue 3aKOHBI W TPUHIUIIBIL, HA OCHOBE aHaliM3a YCIOBUSA 3aJaudl BHIOMPATH
(U3UYECKYI0 MOJIEIb, BBIACIITh (U3HMUECKUE BETUYUHBI U (POPMYJITBI, HEOOXOIUMBIE IS
e€ pemieHus, MPOBOAUTH PACUYE€Thl U OIEHMBATh PEATBLHOCTH IMOJIYYEHHOTO 3HAYCHUS
(hbu3nyeCKO BETUUYUHBI,

pemaTh KauyeCTBEHHBIE 3a/laud: BBICTPAaMBaTh JIOTUYECKHM HEMPOTUBOPEUUBYIO
IETIOYKY PACCYXICHUIN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SABJICHUS;

UCIIOJIb30BaTh TIPU PEIICHUU YYEeOHBIX 3a/Jad COBPEMEHHbIE HWH(OPMaIMOHHbBIC
TEXHOJIOTUHU JJIsI TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALIMK U TIPEACTaBICHUS yueOHOU
U HAyYHO-TIOMYJSAPHON uWH(MOpMAIMK, TOJNYYSCHHOM U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(POPMAITHIO;

OOBSICHSATH TPUHIMIBI JEUCTBUS MAaIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pasyinyaTh yCI0BUS X 0€30MacHOTO MCIOIb30BaHUs B OBCEIHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHl BKJAJa POCCUUCKUX M 3apyOekKHBbIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHUH;



UCTIOJIh30BATh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOW KH3HH JUIS
oOecnieueHus 0€30MacHOCTH TMpu OOpalleHud C NpUOOpaMH W TEXHUYECKHUMHU
YCTpOWMCTBAMH, JUISI COXPAHEHUS 3I0pOBbS U COONIOJCHHS HOPM DKOJOTUYECKOTO
TIOBE/ICHUSI B OKPYXXAOIIECH Cpeie;

paboTaTh B TPYIIIE C BBIMOJHEHHEM PA3JIMYHBIX COIMATIBHBIX POJICH, TIAHUPOBAThH
paboTy TpyMIIbI, pallMOHATIBHO PACIIPENEISITh 00S3aHHOCTH U IUIAHUPOBATH JIESATEILHOCTh
B HECTAHJIAPTHBIX CHUTYalHsSX, aJICKBATHO OILECHUBATh BKJIAJ KAKIOTO W3 YYaCTHUKOB
TPYIIBI B PEIICHUE PACCMaTPUBACMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3esioB M TeM NPOrpamMMbl Konrpoasusie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
bubmunoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O0 MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopun 9 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.3 ArperatHble cocTosiHUS BelecTBa. Ma30Bble Mepexo/ bl 5 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubnnorexa [JOK



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

IToCTOSIHHBIN 2IIEKTPUYECKUNA TOK. TOKU B pa3iIn4HbIX

bubmuoreka [JOK

4.2 cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne (undposbie)
HaumeHoBaHue pa3/iesioB U TeM IPOrpaMMBbl Konrpoabusie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
bubmunoreka [JOK
1.1 MarnuTHOe 1noJje. DIeKTPOMarHuTHAs HHTYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHU4YeCKHUE U AJICKTPOMAarHUTHBIE KOJICOaHMs 9 1 https://m.edsoo.ru/7f41c97c
bu6mmorexka [IOK
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24
Pa3aen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
. bubmuorexa [JOK
3.1 OCHOBBI CTICIIHATBHOM TE€OPUH OTHOCUTEIHFHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DeMeHThI KBAHTOBOI OMNTHKH 6 Eubmorexa I[OK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubmorexa HOK

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

Hroro no pazneny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK

5.1 € 7 1
AICMEHTBI ACTPOHOMHH 11 ACTPOQH3NKH https://m.edso00.ru/7f41c97¢

Uroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bubmuoreka [JOK
6.1 Obobmaromee nosTopenue 4 https://m.eds00.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE BpeMs 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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




IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Neo KosauuyecTBo 4yacoB 1 DJIeKTPOHHbIE
ara
n/ Tema ypoka Kontpoabsubie IIpakTuueckue uudposbie
Bcero U3YYeHUs
o padoThI paboTnI oOpasoBaTe/bHbIE
pecypcsl
1 ®usuka — Hayka o npupoze. Hayunsie meToasl 1 bubnunoreka [HOK
[MO3HAHUS OKPYKAKIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Poxb u mecTo pusuku B hopMupoBaHUH
2 COBPEMEHHOM HayYHOU KapTHHBI MUpPA, B 1 bubmmorexa [JOK
P . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEeATETbHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MEXaHHUYEeCKOTro JBrkeHus. [lepemerenne 1 bubmmorexa LOK
g - ebenelt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMepHOE NPSAMONIMHEWHOE IBUXKEHUE 1 bubamorexa LOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE 1 bubnuorexa LIOK
YEROp P A https://m.edsoo.ru/ff0c372e
5 CBoboaHOe majzieHne. Y cKopeHrne CBOOOIHOTO 1 bubnuotexa [JOK
najcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npumxenue. [[prmxenue 1 bu6mmorexa [IOK
MAaTepHAIIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOcuTeNnbHOCTH ["anumest.
8 HNuepumansHble cuctemsl otcuera. [IepBrolil 3aK0H 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ffOc3be8
Hprorona
9 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui. 1 bubnuorexa [JOK
Bropoii 3akoH HeroToHa 1711 MaTepUaIbHOW TOYKU https://m.edsoo.ru/ffOc3be8
bu6mmoreka [IOK
10 Tpertnii 3akoH HproTOHA 17151 MaTepUaNbHBIX TOYEK 1
P s P https://m.edsoo.ru/ffOc3be8
11 3aKoH BCEMUPHOTO TAroTeHust. Cuna TSHKECTH. 1 bubmuotexa [JOK
IIepBas kocMHUU€ECKask CKOPOCThb https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK

12 Cuia octd. 3akoH 'yka. Bec tena
YHpyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenns. Cuna
13 COIIPOTUBJICHUS IIPH ABMXKEHUHU TeJIa B )KUIKOCTH bubmorexa LHOK
p P https://m.eds00.ru/ff0c3f76
WU ra3e
[TocTynarenbHoe U BpalaTesibHOE JBUKEHUE
. bubnmoreka [JOK
14 abcomroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneuo
. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHS paBHOBECHS TBEPOTO Telia
Nmiynbc MaTepralbHOW TOYKH, CUCTEMBI
15 MaTepHaJbHLIX TOYeK. UMITYIBC CHIIBI. 3aKOH bubmmorexa [IOK
p ' y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTuBHOE IBIIKEHUE
Pabota u momHOCTh cuibl. KuneTnueckas aHeprus
16 MaTepuaibHOi Touku. Teopema 00 U3MEHEHUH bubnnorexa [IOK
p . ' p https://m.edsoo.ru/ff0c4502
KHHETUYCCKOW dSHEPTUU
[TorennmanpHas sHeprus. [loTeHManbpHass SHEPTHUs

17 ynpyro n1ehopMUPOBAHHON MPY>KUHBI. bubnuorexa [JOK
[ToTennmanpHas YHEPTUS Tea BOIHU3U https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3eMITU
IToreHnManbHble U HENOTEHIIMAIBbHBIE CUIIbL. CBA3b

18 paboThl HEMOTEHIIUATIBHBIX CHJI C U3MEHEHHEM bu6mmorexa [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUS MEXaHHUUECKON YHEPTUU
JlabopaTtopHas pabota «lccnenoBanue cBsizu

19 paboOTHI CHIIBI C UBMEHEHHEM MEXaHUYECKOM
SHEPTHUU TeJla Ha IPUMEPE PACTKEHHUS PE3UHOBOTO
KTyTa»

20 Kontponbras padota mo teme «Knnemaruka. bubnmoreka [JOK
JlnHaMyKa. 3aKOHBI COXPaHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-

21 KUHETUYECKOU TEOPUH. BpOYHOBCKOE NBIDKEHNE bubmnorexa [IOK

pHH. bpoyH ' https://m.edsoo.ru/ffOc4dc2
T bysms
22 XapakTep JIBUKESHHS 1 B3aUMOJICHCTBUS YaCTHUI]



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

BelecTsa. Mozenu CTpoeHus Ta30B, )KUIKOCTEH U
TBEPIBIX TEI

Macca monekysn. KoauuecTBo BemiecTsa.

23 [TocTostnuast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcust
25 Wneanbusiii raz B MKT. OcHoBHOE ypaBHEHME bubnmoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOW SHEPTuu IBUKEHUS MOJIEKYIL. bubmmorexa LIOK
N https://m.edsoo.ru/ffOc511e
VYpaBHenue Meneneena-Kianelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabora «MccrnenoBanue
28 3aBHCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3ay
29 N3omporieccsl B uacaibHOM rasze U ux rpaduueckoe bubnnoreka [JOK
MPEJICTaBICHUE https://m.edsoo.ru/ffOc570e
BHyTpeHHss SHEpTUs TEPMOAUHAMUYECKOM
30 CUCTEMBI U crIocO0bI €€ n3MeHnenus. KonnuectBo bubnunoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs sHeprus https://m.edso0.ru/ff0c5952
OJTHOATOMHOTO HJICATBHOTO Ta3a
bu6mmoreka [JOK
31 Byt rertonepe iz https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BelecTBa. KomudecTBo
32 TEIUIOTHI MPH Terionepenadye. AauadbaTHbII bubmmorexa [IOK
https://m.edsoo.ru/ff0c5c36
rporuecc
33 [IepBblil 3aKOH TEPMOAVMHAMHUKH U €r0 IPUMEHEHHE bubnnoreka [JOK
K M30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocts nporieccos B mpupoe. Bropoit bubnmnorexa [JOK
3aKOH TE€PMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J[ TernnoBoit MmammHbl bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0c6230

https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KI1/{
37 DKOJIOTHYECKHUE TIPOOIEMBI TEIII0IHEPTE€THKU
O6o6maromuii ypok «MonekymsipHas hu3nka. bubnmoreka [JOK
38
OCHOBBI TEpPMOJUHAMUKH» https://m.edsoo0.ru/ff0c6938
KonrtponsHas padora o teme «MomexymsipHas bubnuoreka [IOK
39
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcanus. Vcnapenue u bubnmoreka [JOK
KHUIICHHE https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHAsI U OTHOCUTEJIbHAS BJIAXKHOCTh bu6mmorexa [IOK
BO3ayxa. HacellenHslil map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue n amopdHbie
42 Tena. AHM30TPOIMS CBOUCTB KpUCTaJIOB. JKuiKre bubmorexa HOK
' P P F AR https://m.edsoo.ru/ffoc65f0
Kpuctaiibl. COBpeMEHHbIE MaTepHaIb
43 [limaBnenue u Kpuctaum3auus. Y 1eiapHas TEIoTa bubnnoreka [JOK
riaBnenus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 y o
PABHCHIE TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIeKTpUuuecKui 3apsa. Jsa bubnuotexa [JOK
BH/IA DJIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ffOc6bcc
46 [TIpoBOIHUKHN, TUATAEKTPUKHU U MOTYPOBOIHUKH. bubnuotexa [JOK
3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bubnmnoreka [JOK
ToueuHslil 2EKTPUYECKUN 3apsi https://m.edsoo.ru/ffOc6ced
HanpsxéaHocTs anekTpudeckoro nois. Ipuanun
48 CYTEPIIO3ULINH JIEKTPUUYECKUX Tosen. Jlunum bubmmorexa [OK
yrep B H p ' https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
49 PaboTa cwit aiexkTpocTaTHuecKoro mossi. bubmuotexa [JOK
[Torenmman. Pa3HOCTh MOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHUMKY U TUANEKTPUKH B bubnuorexa [IOK

ANEKTPOCTATUYECKOM ToJie. JIu3neKTpuueckas

https://m.edsoo.ru/ff0c7018
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MPOHUIIACMOCTDb

51

OnexrpoémkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

DNeKTPOEMKOCTb IIIOCKOT0 KOHAEHCATOPA.
OHeprus 3apsKEHHOI0 KOHAEHCcaTopa

JlabGopaTopHas pabora "M3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHUUI NEeHCTBUS U IPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJILHOTO ammapara, CTpyMHOro IpuHTepa.
OneKTpocTaTuYecKas 3aluTa. 3a3eMJICHUE
3JIEKTPOIIPUOOPOB

55

DNEeKTPUUECKUN TOK, YCIIOBUS €r0 CYIIECTBOBAHHUS.
[Tocrosinnbiil Tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH OMma /17151 yyacTKa Lenu

56

57

[TocnenoBarenbHOE, APALICIBHOE, CMELIIAHHOES
COeIMHEHUE MPOBOIHUKOB. JlabopaTopHas pabora
«M3yueHne CMEIIAaHHOTO COCAMHEHHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTb 3IEKTPHUECKOT0 TOKA. 3aKOH
Jxoyns-Jlenna

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpuueckoi renu. Koporkoe 3amMbIkaHUe.
JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHBIICHUS»

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

59

DJIEKTPOHHAS MPOBOJIUMOCTh TBEPIBIX METAIIIOB.
3aBUCHUMOCTbH CONPOTUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

60

61

DneKkTpruyecKnil TOK B Bakyyme. CBOMCTBA
3JIEKTPOHHBIX ITyYKOB

[TonmynpoBoIHUKH, UX COOCTBEHHAS U IPUMECHAs
npooauMocTs. CBOMCTBa Pp—N-miepexoaa.
[TonynpoBoIHUKOBBIE TPUOOPHI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c74f0
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DNEeKTpUUECKUH TOK B pacTBOpPaxX M paciiiaBax

bubmuoreka [JOK

2 . . 1
6 ANEKTPOIUTOB. DINEKTPOTUTUIECKAS TUCCOIHALINS httos://m.edsoo.ru/f0c82ba
DIIEKTPOJIN3
63 DneKTpuYecKuil TOK B razax. CaMoCTOATENbHbBIN 1 1 bubnnoreka [HOK
HECAMOCTOSITENbHBIN pa3psia. Moinuus. [1nazma https://m.edsoo.ru/ff0c84ae
DneKTpuYecKre MpUOOPHI M YCTPOMCTBA M MIX
64 npakTHYeckoe npuMeHenue. [IpaBuna TeXHUKH 1 bubmorexa LHOK
P P P https://m.edsoo.ru/ffOc86fc
0€301acHOCTH
. bu6mmoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KontponbHas padoTa nmo TeMe «JIEKTPOCTATHKA.
66 [TocTosTHHBIN NIEKTpUYECKUIA TOK. TOKHU B 1 bubmorexa LHOK
P ' https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
PesepsHblil ypok. KonTponbHas padoTa 1o teme bubnnorexa [HOK
67 1
"DnexkTpoguHaMuka" https://m.edsoo.ru/ff0c8c56
PezepHblit ypok. O6o0marommii ypok mo remam 10 bubnuoreka [IOK
68 1
KJ1acca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jdara
Tema ypoka Konrpoabubie IIpakTuyeckue uuppoBbie
n/n Bceero U3yYeHUS
padoThI padoThI o0Opa3oBare/bHbIE
pecypchl
[TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE.
1 MaruauTHoe nosie. BeKTop MarHuTHOM MH, 15074 1 bubmmorexa [JOK
" p AYKHHH. https://m.edso00.ru/ff0c9778
JIvHUY MarHUTHOW WHIYKIIUU
5 MarsuTtHoe nosie NpoBOJHUKA ¢ TOKOM. OnbIT 1 bubmmoreka [JOK
Opcrena. BzaumopaeicTBue mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHas pabora «M3yyeHue MarHuTHOTrO 1 1 bubmmorexa [JOK
MOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C
4 tokoMm. Cuiia Amnepa. JlabopatopHas pabora 1 1 bubnnorexa [JOK
«Hccnenosanue neUCcTBUS IOCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA IBHXKYIIIYIOCS
5 3apspkeHHyro yactuiy. Cuna Jlopenna. Pabora 1 bubmmorexa [TOK
P Yo . perta. https://m.edsoo.ru/ff0c9df4
cuiiel JIopeHia
OneKkTpoMarHuTHas MHAykus. [loTok BekTopa
6 MarHuTHON MHAyKuu. DJIC nHayknuu. 3akoH 1
AMeKTpoMarHuTHOW uHaykiu Mapanes
7 JlaGopatopHas pabota «lccnenoBanue siBieHus 1 1 bubmmnoreka HOK
3JIEKTPOMArHUTHOW MHIYKLIAK) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SBNenue camonnaykiuu. 1C
8 CaMOWHIYKITMU. DHEPTUsl MAarHUTHOTO TIOJIS 1 bubmmorexa [JOK
YIHHH. p https://m.edsoo.ru/ff0ca600
KaTYIIKHA ¢ TOKOM. DJEKTPOMArHUTHOE T0JIe
TexHu4eckue ycTpoicTBa U X NPUMEHEHHE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHHUTHI, 1

OJICKTPOJABUTATCIIb, YCKOPUTEIIN 3JICMEHTAPHBIX
JacTull, MHAYKIIUOHHAs I1€Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0ca600

O6o6maromuii ypok «MarauTHoe modie.

bubnunoreka LIOK

10 OnEeKTpOMarHuTHasE UHIYKIHS https://m.edsoo.ru/ffOcab82

1 KoHTtponbHas pabota mo Teme «MarHuTHoe ToJie. bubnmnoreka HOK
ONEeKTpOMarHuTHasE UHIYKLIHS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXAHUYECKUE KOJIEOaHMS.

12 ["apmonnueckue konebaHusi. Y paBHEHUE bubmmoreka [JOK
rapMoOHHYeCKHuX Kosiebanuit. [IpeBpamenne https://m.edsoo.ru/ffOcaf06
SHEPrUuu
JlaboparopHas pabota «lccrnenoBanue

13 3aBUCHUMOCTH TepHO0/ia MaJbIX KoJeOaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U MacChl Ipy3a»

Kone6arensusrit KouTyp. CBOOOAHBIE
AJIEKTPOMarHuTHbIE KOJeOaHus B U1€aJIbHOM
14 KOJIe0aTEIbHOM KOHTYpE. AHAIOTHS MEXKIY bubmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U SJIEKTPOMArHUTHBIMU
KoJIe0aHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUHU B Bbu6mmoteka [JOK
UJeaTbHOM KO0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/ffOcb9c4
[TpencraBieHue o 3aTyxaroImux KojaeOaHUsX.

16 BoinykeHHBIE MEXaHUYECKUE KOJIEOaHUsI. bubmuoteka [IOK
Pe3onanc. BeIHYKI€HHBIE 2JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ffOcbb86
KoseOaHus
ITepemenHsbIit Tok. CHHYCOMIANIBHBIN IEPEMEHHBIN

17 TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYTHOE bubmuotexa [IOK
U JICWCTBYIONIEE 3HAYEHNUE CHIIBI TOKA U https://m.edsoo.ru/ffOcbd34
HaIpsHKCHUS

18 Tpancdopmarop. [IponsBoacTso, nepegaya u
noTpeliIeHue 3IEKTPUIECKON SHEprun
YCeTpolCTBO U MpakTHYECKOe IPUMEHEHNE

19 IIEKTPUYECKOTO 3BOHKA, FEHEPATOpa MEPEMEHHOTO bubnmorexa LHOK

5 https://m.edsoo.ru/ff0cc324
TOKA, JINHUH 3JIEKTpoIiepe1ad
20 DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE



https://m.edsoo.ru/ff0cab82
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3NIeKTpo3Hepruu. KynbTypa ncnosap30BaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

Mexanndeckue BOJIHBI, YCJIOBUSA paCIIpOCTPaHCHUS.

bu6nmorexa [IOK

21 [Tepuoa. CxkopocTh pactipocTpaHEHHUs U JITTMHA https://m.edsoo.ru/ff0cca5a
BOJIHBIL. [lonepeunbie 1 Mpo0JIbHBIE BOJIHbI
99 3Byk. CkopocTts 3ByKa. [ poMkocTh 3ByKa. BeicoTa bubmmoreka [JOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTtb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIHAIIBI patuOCBs3U U TeNeBUACHUA. Pa3zBuTne
CpeACTB cBsA3U. Pannonokanus
bubnuoreka [{OK
25 KoHnTtponbhas padora «KojaebaHus U BOJIHBDY https://m.edsoo.ru/f0cc6Ts
[TpsimonuHEeHOE pacpocTpaHeHHe CBeTa B
26 OJIHOPOAHOM cpefie. ToueyHbI UICTOYHHK CBETA. bubmmorexa [JOK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA. bubmmoreka [JOK
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne ceera. [loaHOE BHYyTpEeHHEE
28 oTpaxkenue. [IpenenbHbIi yroi mojgHoro bubmorexa [OK
https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKEHUs
29 JlaGopaTtopHast pabota «M3mepenne mokazaress bubnnorexa [JOK
MPEJTOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenne n3odpaxeHuii B TUH3E. bubmuoreka [IOK
dopmylia TOHKOH JUH3BL. Y BETMYEHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopaTtopHas pabota «McciaemnoBanne CBOMCTB
M300paXeHUI B TMH3AX»
Hucnepcus ceeta. Clo)kHbIN cocTaB O€JI0ro CBeTa.
32 [{Bet. JTaGoparoprast padota «Habro1eHne
JTUCTIEPCUU CBETa»
33 WnTepdepennus ceera. udpakuus cera. bubmuoteka [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
https://m.edsoo.ru/ff0cdd1e

JudpakumonHas pemérka

https://m.edsoo.ru/ffOced22

HOHGpe‘IHOCTB CBETOBBIX BOJIH. Honxpmauml

bub6nmoreka [IOK

34
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTudeckrie MPUOOPHI M YCTPOMCTBA U YCIOBUS UX
0e30MacHOro0 NpUMEHEHUs
['paHUIIBI MPUMEHUMOCTH KIACCHUYECKOM
36 MexaHukd. [TocrynaTel cieualbHON TEOPUU bubnnorexa LHOK
OOty P https://m.eds00.ru/ffocf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE bubnmnoreka HOK
BPEMEHU U COKPAILLICHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
38 CB}ICI:B Macchl ¢ ZHG FII)/Ieﬁ Y UMIYJIbCOM. DHEPrus bubmmorexa [IOK
P 4 ' P https://m.edsoo.ru/ffOcfc68
MOKOS
39 KonTtponpHas padora «Ontuka. OCHOBBI Bbu6mmoteka [JOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTID) https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [Inanka. DHEprus U UMITYIbC bubnuoreka [IOK
40
(doroHa https://m.edsoo.ru/ffOcfel6
41 OtkpsiTue u uccnenoBanue porordpdexra. OnbIThI bubmuoreka [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHUE DUHINITECIHHA
42 st potorpdexra. «KpacHas rpaHuiiay brbmmorexa LTOK
AP P https://m.edsoo.ru/ff0d015e
doroaddexra
43 JaBnenune cBera. OnwiTel [1. H. JIeOGenera. bubnunorexa LIOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE
44 npuMeHeHue: (HoToreMeHT, GOTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3agau no reme «51€MEHThI KBAHTOBOM bubnuotexa [JOK
ONTUKN» https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopaa mo bubnmnorexa [JOK

PACCEAHUIO O-4aCTHII. HnaHeTapHaﬂ MOICIb aToOMa

https://m.edsoo.ru/ff0d091a
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47

48

IToctrynatel bopa

Wznyyenue u normnomieHue GOTOHOB MPH MEPEXOe
aToMa C OJJTHOTO YPOBHS SHEPTUU HA Jpyroi. Buabl
CIIEKTPOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE cBOMcTBa yacTull. BosHbl ne bpons.
KopnyckynsipHo-BoiaHoBO# Ayanu3M. CHOHTaHHOE
Y BBIHYKJICHHOE U3JIy4YCHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa
10 OIPEJIEJIEHNIO COCTaBa PaJMOAKTUBHOIO
W3ITYy4CHUS

CsoiicTBa anbda-, 6era-, raMma-u3ITydeHHUS.
Bnusinue pagnoakTUBHOCTH Ha JKHUBBIE OPraHU3MbI
OTkpbITHE IPOTOHA U HeTpoHa. M30Tombl. Anbga-
pacmaji. DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

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

53

DHeprus cB3U HYKJIOHOB B sJpe. S nepHbie
peakuuu. AnepHblil peakrop. [Ipobiemsi,
MIEPCIEKTHUBBI, YKOJIOTUYECKHE ACIIEKTHI AIEPHON
SHEPIreTUKU

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

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIU
aJeMEHTapHbIX YacTull. Kpyribii cTon
«DyH1aMEeHTAIbHBIE B3aUMOAEHCTBUSA. EqUHCTBO
(bu3u4ecKoil KapTHUHBI MUPA»

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bupn 3Bé31H0T0 HEOa. Co3Be3nusl, SpKue 3BE3bI,
IIJTAHETHI, UX BUIUMOC IBUKCHHC. COJ'IHC‘-IHafI
cucTeEMa

Comnnne. ConHeyHast akTUBHOCTb. MICTOYHUK
sueprun CoJiHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI
IJIaBHOM TOCJIEN0BATENBHOCTH. BHyTpeHHEE
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cTpoeHue 3B€31. COBpeMEHHBIE IIPEACTABICHUS O
IIPOUCXOXAECHNUH U 3Botonuu CoslHIa U 3BE3]1

58

59

60

Mineunsiii [lyte — nama ["anaktuka. [lonoxxenue u
nemkenne Comnnna B ['anaktuke. amakTuku.
YéEpHble AbIPHI B sIpax TalaKTHK

Bcenennas. Pa3z6eranue ranaktuk. Teopust
Bbonbiioro B3psiBa. PennkToBoe u3nydeHue.
MeraranakTuka

Hepemennsie npo6ieMbl aCTPOHOMUH

61

62

63

KonTpoapHas padora «DJIeMEHTBI aCTPOHOMHH U
acTpOPHU3HKIY

O6o6mmaromuii ypok. Ponbs ¢pusuku u actpoHOMUN
B 3KOHOMHWYECKOH, TEXHOJIOTMUECKOM, COIMaIbHOMN
1 ATHYECKOU cdepax IesATeIbHOCTH YeI0OBEKa

O6o06maromuit ypok. Poib u mecro pusuku n

ACTPOHOMHUHU B COBPEMEHHOI Hay4yHOI KapTHUHE
Mupa

64

O6o06matomuii ypok. Ponb ¢pusudeckoit Teopuu B
bopMHUPOBaHUH MPEJCTABICHUN O PU3NUECKON
KapTUHE MHpa

65

66

67

O6o06matromuii ypok. Mecto hpu3ndeckoil KapTHHBI
MUpa B 0011[EM Py COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOJE

PesepBHbIi ypoKk. MarsutHoe moie.
DNEeKTpOMarHuTHAas NHIAYKIHS

PeszepBHblii ypok. Ontrka. OCHOBBI CLIENUATIBHOM
TEOPUHU OTHOCUTEIIbHOCTH

68

Pesepusiii ypok. KBanToBas pusnka. DneMeHTHI
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784
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