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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHHM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammebl, npeactaBieHHpx B @I'OC COO, a Takxke ¢ yuérom (enepaabHOI
paboueil mporpamMmbl BOCHHUTAaHUS M KOHLEIIMHM HpenojaBaHus yuyeOHoro mpeamera «Pusmka» B
oOpazoBaTenpHBIX  opraHuzanmsx  Poccuiickoir ~ ®exepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanue mporpaMMmbl Mo (pusukKe HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyuarommxcst 10—-11 xmaccoB mpu oOyueHnu ux ¢usuke Ha 06a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Mojaxoza. IlporpamMma mo ¢usmke COOTBETCTBYET TpeOOBaHUSAM
OI'OC COO k IMIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOyueHusi, a TaKXK€ YUYMTHIBAET HEOOXOJUMOCTh peah3allii MEXKIIPEIMETHBIX CBsi3el (U3UKU C
€CTeCTBEHHO-HAYUYHBIMU YYEOHBIMU IpeaMeTaMu. B Hell onmpenensioTcsi OCHOBHBIE LIENH HU3Y4EHUS
¢u3MKM Ha ypOBHE CpeJHEero oOmero oOpa3oBaHMs, IJIAHUPYEMBIE PE3YNIbTaThl OCBOSHHS Kypca
(U3HUKY: TNYHOCTHBIC, METANPEAMETHEIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYALT:

® [IaHUpyEeMble PE3yJbTaThl OCBOCHMS Kypca (U3HKH Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIEC Pe3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

dusnka Kak Hayka O Hanbosee OOIMMX 3aKOHAX IMPHUPOJIbI, BBHICTYIMAas B KaueCTBE y4eOHOTO
IpeIMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HaHUI 00 OKpYKAlOIIEM MHpE.
IkonbHBI Kypc (GU3NKA — CHCTEMOOOPA3YIOMIMA JIJIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB,
MOCKONIbKY (DM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB W SBICHUM, H3y4aEMbIX XHUMHEH,
ouonorueit, ¢gusuyeckoir reorpadueit u acrpoHomuei. Mcnonp3oBaHuE M aKTUBHOE NPHUMEHEHHE
¢u3MYecKUX 3HAHUH ONpeAessieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHA B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IOJYy4YEHHS HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU
cBoiicTBamMu M Apyrux. M3ydenue (u3MKN BHOCHT OCHOBHOW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0ydaromwuxcs, B (OpPMHUPOBAHHE YMEHUW NPUMEHSATh HAYYHBI METOJ
MO3HAHUS MPU BHINOJIHEHUH UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢usuku nnsi ypoBHA CpeaHEero oOmiero oOpa3oBaHUsS TMOJIOKEH Psl UIEH,
KOTOPbIE MOKHO pacCCMaTpPUBATh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHUYECKOH, Tak M
COBPEMEHHOM (PU3UKH.

Hoes ecenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (U3MKH OOBbEIUHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBhsieTcss (OpMUPOBAHME TMPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoea eymanumapusayuu. EE peanuzanusi mnpearnosjaraeT HCIONIb30BaHHE TI'yMaHUTapHOTO
MoTeHnuana (GU3MIECKON HayKH, OCMBICICHUE CBS3M Pa3BUTHS (DU3MKK C pa3BUTHEM OOIIECTBa, a
Tak)Xe C MEPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaomnoii nanpasnennocmu. Kypc ¢u3uku mpeanosiaraeT 3HAKOMCTBO C IIMPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyercs TOCPEJCTBOM  BBEAEHHUS 3JEMEHTOB  COJIEpXKaHMA,
MOCBALIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTHUEM TEXHHUKHU
U TEXHOJOTHH, a Takke OOCyXIeHUs MpoOJeM paldOHAIBHOTO MPHUPOAONONIB30BaHUS U
9KOJIOTMUYECKOM 0€3011acHOCTH.



CrepKHEBBIMH DJIEMEHTaMH Kypca (HU3MKHM Ha YypOBHE cpenHero ooOmiero oOpa3oBaHHS
ABNAIOTCS  (pusmueckue Teopuu (POpMHpPOBAHHME TPEACTABICHUH O CTIPYKType TOCTPOCHHUS
¢busznueckoil Teopuu, poaM (PyHIAMEHTAJIbHBIX 3aKOHOB W MPHUHIUIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MPUPOJIE, PaHULIaX TPUMEHUMOCTH TEOPHA, JIJIsl OMMCAHUS €CTECTBEHHO-HAYYHbBIX
SIBJICHUH U MPOIIECCOB).

CuUCTeMHO-JESITETbHOCTHBI MOAX0A B Kypce (M3MKH peanu3yercs MpexXJe BCEro 3a Cuér
OpraHM3alii SKCIEepUMEHTAIbHON JedTenbHoCcTH oOyuaronmuxcsa. Jlisg 6a30BOro ypoBHsS Kypca
(GU3UKM — O5TO HCIOJIb30BAHUE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB U
71abopaTopHBIX paboT, KOTOPBIE B IMporpamme Mo Gpu3nke 00beTUHEHBI B OOIINIA CIHUCOK YUEHUYECKUX
NpaKkTUYeCKHX padoT. Beinenenne B ykazaHHOM MepedyHe JaOOpaTOPHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIIACTCS YYaCTHHKaMH OOpa3oBaTeIbHOTO Mpoliecca HCXOAS U3
0COOCHHOCTEH MIIaHUPOBaHUs U OCHalleHus kabuHeta ¢pusuku. [Ipu 3ToM obecrieurnBaeTcst OBIaIcHUE
OOy4alolMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE HW3MEpPEHUS, HCCIEIOBaHUS 3aBUCHUMOCTEH
($U3NYECKUX BETUYMH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPEITI0KESHHBIX TUIIOTES.

bonbiioe BHUMaHuE yIensercs pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3axad. [lpu stom mis
pacuéTHBIX 3a/Jay TMPUOPUTETOM SIBIISIIOTCS 3a/ladydl C SBHO 3aJaHHOM (PU3UYECKOW MOJEINbIo,
MO3BOJISIIOIINE MPUMEHSATh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjenia Kypca, Tak
Y UHTETPUPYS 3HAHUS W3 pas3HBIX paslesoB. s KaueCTBEHHBIX 3a/a4 NPHUOPUTETOM SIBIISIOTCS
3aJjaHusd Ha OOBSCHEHHME NMPOTEKAaHHs (U3NYECKUX SIBJICHUH W IMPOIECCOB B OKPYXKAMOMIEH KHU3HH,
TpeOyronire BbIOOpa PU3nYecKoil MOIETH TSl CUTYallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusiMmu ®I'OC COO k MaTepuaabHO-TEXHHYECKOMY 00eCIeUeHHIO
yae0HOro mporecca 0a30BBI ypoBEHb Kypca (PU3MKH Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHUS
JOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCIOBHIX MHTETPUPOBAHHOTO
KaOuHeTa MPeMETOB €CTECTBEHHO-HAYYHOT0 LIMKIIa. B kabuHeTe PU3nKu JOMKHO OBITH HEOOXOMMOE
nabopatopHoe 00OpyIOBaHUE ISl BBIOJHEHHUS YKa3aHHBIX B Mporpamme 1o (u3MKe yUeHHYECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHNUE.

JleMoHCTpanoHHOE 000pyAOBaHKe (POPMUPYETCS B COOTBETCTBUU C MPUHLIUIIOM MUHUMAJIbHOU
JOCTaTOYHOCTU M 00ECHEeunBaeT MOCTAHOBKY MEPEUYMCICHHBIX B MpOrpaMMme Mo (U3MKE KIIOYEBBIX
JIEMOHCTpallMi Ui HCCIIEOBAaHUS M3y4aeMbIX SBJIEHMA M IPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGoparopHoe o0OopynoBaHUE Ul YYEHMUECKHUX MPAKTHUECKUX paboT ¢opMupyercss B BHUJIE
TEMaTUYEeCKHX KOMIUIEKTOB U 00eCreunBaeTcsl B pacuéTe 0JIHOTO0 KOMILJIEKTa Ha ABYX OOyYaroIIHuXcCsl.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOrO 0O0OpYIOBAaHUS JIOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IIM(PPOBBIX MPHOOPOB, a TaKXKe KOMIBIOTEPHBIX
WU3MEPHUTENIBHBIX CHCTEM B BUJIE ITU(POBBIX JTabOpaTOPHUH.

OCHOBHBIMU LETSAMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opmupoBaHUE MHTEpECa M CTPEMJIEHUS OOYYaroIIMXCS K HAYyYHOMY U3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEACTaBICHUH O HAaydHOM MeToJe TMo3HaHUS U  (opMHUpOBaHUE
HCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33pEHHsI KaK pe3yibTaTa M3Y4YEHHsS OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

e (opMuUpOBaHME YMEHUH OOBSICHATH SIBJICHUS C HUCIOJIb30BaHUEM (PU3MUECKUX 3HAHUU U
HAyYHBIX JJ0Ka3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O pOoNIU (PU3MKH Ul PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JlocTukeHue ITHX 1efieil oOecreynBaeTcsl pelieHneM CIeAYIOUUX 3aa4 B Mpoliecce N3yuyeHus
Kypca (U3MKU Ha YPOBHE CpeIHEro o0iero oopa3oBaHus:



® TpUOOPETeHHE CHUCTEMBbI 3HAHUM 00 O0OmUX (UBUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUAX, BKIIOYAsh MEXAHHUKY, MOJEKYJISpHYI0 (U3HKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPHU3UKY;
e (opmupoBaHUE YMEHUI MPUMEHSTH TEOPETUUYECKUE 3HAHUS HJI1 OOBSCHEHUS (PU3NYECKUX
SIBIICHUY B TIPUPO/JIE U ISl IPUHATHUS IPAKTHUECKUX PEIICHUN B TTOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1ady C SBHO 33/JaHHON (PU3NYECKON MOJIENbIO,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHue (PU3UYECKON MOJETH, aJeKBATHON
YCIIOBUSIM 33]1a4H;
e TMoHUMaHHWE (U3MYECKUX OCHOB U TMPHUHIMIIOB JCUCTBUS TEXHUYCCKUX YCTPOUCTB W
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;
® OBJIQJICHUE METOJIaMH CaMOCTOSTEIBHOTO IUIAHHUPOBAHUS M TPOBEACHHUA (HU3UUECKHUX
HKCIIEPUMEHTOB, aHAIM3a M HHTEpHpeTanuu UHPOpMAIUH, OIpeneieHHs IOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJbTara;
e CO3JaHWe YCIOBUW [UIsl Pa3BUTHS YMEHUH MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUECKOM
JeSITEIbHOCTH.
Ha u3ydenne ¢usnku (0a30BbIi YPOBEHB) HAa YPOBHE CPEIHET0 00IIEro 00pa3oBaHMs OTBOAUTCS
136 gacos: B 10 kmacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 1acoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme mo ¢u3MKe MepedyeHb Ta0OPATOPHBIX U MPAKTHYECKHX PadoT
SBIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIETaeT BHIOOP MPOBEACHUS 1aOOPaTOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEW 00Y4arOIINUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®uszuka — Hayka o npupoge. HaydHble MeToabl IO3HAHMS OKpyKawolero mupa. Poib
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS MTPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBjaeHUN U nporeccoB. Hayunsle runoressl. usnueckue 3aKOHbI
u Teopuu. ['paHULIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.

Pome um wMecro ¢u3uku B (QOPMHPOBAHHUM COBPEMEHHOW HAyYHOH KapTUHBI MHpa, B
IIPAKTHUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe arkeHHe. OTHOCHUTEILHOCTh MEXaHUYECKOro IBIKeHHs. Cucrema OTcYéTa.
Tpaexropus.

[lepemenienue, ckopocTh (CpemHsisi CKOPOCTb, MIHOBEHHass CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOM TOYKHM, WUX MPOEKIMH HAa OCH CHCTeMbl KoopauHat. CloXKeHWe MepeMenieHud u
CJIO)KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE MpsMOJUHEIHOEe JABMXKEeHHe. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTU U MEPEMEIICHUSI MaTePHUATIbHOM TOYKHA OT BPEMEHHU.

CBobOogHOE majzieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nuxenue. /[BuxeHre MaTepraibHON TOUKH MO OKPYKHOCTHU C TIOCTOSTHHOM TIO
MOJYJIIO CKOPOCTBbIO. YTJIOBas CKOpPOCTb, NUHEHHas cKopocTh. llepmonm u yactora oOpalieHus.
[lenTpocTpeMHUTENbHOE YCKOPEHHE.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHME: CIUIOMETp, JIBWKEHUE CHApAJIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTFOCTPAIMS KHWHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

[IpeoOpazoBanue NBMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHHUS.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IYTSAMU, TPOWUIEHHBIMH TEJIOM 3a TOCIEI0BATEIHHBIC
paBHBIE NMPOMEXYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKCHHH C HAYaJIbHOW CKOPOCTHIO, PaBHOM
HYIIIO.

N3ydenue nBuKEeHUS MIApUKa B BI3KON KHUIKOCTH.

N3ydenue nBuxkeHus Teia, OPOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[IpuHnnn otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HproToHa. MHEpnHambHBIE CUCTEMBI
OTCY€Ta.

Macca tena. Cuna. [Ipunnun cynepniozunuu cuil. Bropoii 3akon HeroToHa 1151 MatepuaibHOR
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepHATIBHBIX TOYEK.



3akoH BceMHupHOro TaroreHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Bunpl TpeHust (mokosi, ckojbxeHus, kadeHus). Cuma tpenus. Cyxoe tpenue. Cuma
TPEHUsl CKOJBXKEHUS M cuia TpeHusa nokos. Koapduument tpenus. Cuna CONpPOTUBICHUS NPU
JBUKEHUH Teja B )KMJIKOCTH MU Tase.

[TocTynaTensHOE M BpaIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuJIbI OTHOCUTEIBHO OCH BpauieHus. Ilimedo cuibl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHnyeckue ycTpoHMCTBa UM IPAKTUYECKOE IPUMEHEHHE: IOALIMIIHUKY, JABH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B MPYKWHE U PE3HHOBOM 00pasiie,
oT ux Aedopmarum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coXpaneHUs 6 MeXAHUKE

Nmnynee MarepuaibHOM TOUKM (Tena), CHUCTEMBbl MaTepUalbHBIX To4yeK. VIMIynbc cuibl u
MU3MEHEHUE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorenumaneHas sHeprus. IloreHuuanbHas sHeEprus ymnpyro AeQOpPMHUPOBAHHOM MPYKHUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuaneHble M HENMOTEHIMaNbHbIe CHIBL. CBA3b pabOThl HEMOTEHLUUAIbHBIX CHI C
M3MEHEHUEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOWCTBA W IIPAKTUYECKOE IMPUMEHEHHUE. BOAOMET, KOIEP, NPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[lepexosa MOTeHIIMATBEHON SHEPTUN B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOH PHEpPruu Tella Ha MpHMepe
pacTsHKEHUs PE3UHOBOIO KIyTa.

Paszpnen 3. MoaekyasipHast U3MKa 1 TEPMOAUHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul



OCHOBHBIE TOJOXEHUS MOJCKYJISIPHO-KMHETUYECKOW TEOPUU M UX ONBITHOE OOOCHOBAHWE.
BpoynoBckoe nBmwxkenue. uddysusa. Xapaxtep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Monenu cTpoeHus: ra3oB, )KMIKOCTEH M TBEPHABIX Tesl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Bemtectsa. [loctositHHas ABoraapo.

TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens wupaeanibHoro ra3a. (OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KUHETUYECKOW TEOpUHU
UJealbHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeHel KHHETUYECKOW 3HEPTUU TEIIOBOIO
nBrKeHns dactul rasa. Illkana temnepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHUE MeHeneeBa—
Kianeiipona. 3akon JlanbroHa. M3ompouecchl B HI€aJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe rnpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue yCTpONCTBA U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, TOKa3bIBAIOLIME JHUCKPETHOE CTPOCHHME BelecTBa, (Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHEHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mopgaens onbiTa [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOIIAs IPUPOJTY IaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

OmnpeneneHre Macchl BO3IyXa B KJIIACCHOW KOMHATE€ Ha OCHOBE M3MEPCHHH 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]y TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckasi cucteMa. BHyTpeHHSIs1 SHEPTHS TEPMOJUHAMUYECKON CUCTEMBI M CTIOCOOBI
e€¢ m3meHenusa. KonudecTBo TeruioThl W paboTa. BHYTpeHHSS SHEpPrusi OJJHOATOMHOTO HJI€aTHbHOTO
raza. Buzasl Tennonepenaum: TEMIONPOBOAHOCTb, KOHBEKIMS, M3JIy4eHUE. YenbHas TEMJI0EMKOCTh
BellecTBa. KonnyecTBo TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 00 ammabGatHOM Tporecce. [lepBriii 3akoH TepMoauHAMUKHU. [IpuMeHeHue mepBoro
3aKOHA TEPMOJUHAMUKH K M3oMpoIeccam. ['paduueckas uHTepripeTanus padoThl rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMoCTh Mpo1ieccoB B IpUPO/IE.

TennoBeie MarmuHbl. [IpuHIMIBL AeiicTBUS TerIoBbIX MamuH. [IpeoOpazoBaHusi SHEpPruu B
TerioBbiX MamnHax. KoagduuueHnt nonesnoro aeiictBust temnoBoid Mammubl. [{ukin Kapho u ero
KO3 (HULIUEHT MOJIE3HOro AEHCTBUS. DKOJIOTHUECKHEe TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: JBUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEN SHEPTUU Teja MPH COBEPIICHUH PaOOTHI: BBUIET MPOOKH U3 OYTHUIKH
MO JIEHCTBHEM CXKAaTOTO BO3[yXa, HarpeBaHue OHpupa B JIATYHHOH TpyOKe MyTéM TPEHUs
(BUIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH YHEPTUM (TEMIIEpaTyphl) Tea MPHU TEIJIonepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/IyXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusa eeujecmea. Pazosvie nepexoonl



[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kuneHue. AOCOTIOTHAsS M OTHOCUTEIbHAS
BJIQKHOCTh BO3Jyxa. HacelmeHHbIH map. YjaenbHas Temiiora MmapooOpa3oBaHus. 3aBHCHMOCTh
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tesa. AHU30TPOIUS CBONCTB KPHCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [lnaBnenue u Kpuctayuim3anus. Y AeiabHas TEIuioTa
rianerus. CyOnumarus.

VYpaBHeHHE TEIIOBOIro OanaHca.

TexHnyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU TOJYYEHHUsS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAaHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBILLEHHBIX [1apPOB.

Kunenne npyu NOHM>KEHHOM J1aBICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATHYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 0OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoaMHaMuKa

Tema 1. Inexmpocmamuka

DnekTpu3aius Tes. DJIEeKTpUuuecKkuit 3apsia. JlBa Buaa sieKTpuueckux 3apsaoB. [IpoBogHukH,
JTUAJICKTPUKU U TTOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUSI SJIEKTPUUECKOT0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3IEKTPUYECKUI 3apsi. DJIEKTPUUECKOE
nosne. Hanpsok€HHOCTh 3neKTpudeckoro nois. [IpuHuuMn cyneprno3uiuu 3JeKTPUYECKUX MOJeH.
Jluanu HanpsHKEHHOCTH SJIEKTPUUECKOTO OIS,

Pabota cun snekrpocratudeckoro mnodsi. [lorennman. Paznocts morennuanoB. [IpoBogHuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM MoJ€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DNEKTpOEMKOCTh IJIOCKOTO  KOHAEHcATopa. JDHEprus
3apsyKEHHOI0 KOHJIEHCATOopA.

TexHuueckue yCTpOMCTBA W MPAKTHYECKOE MPHUMEHEHHE: BJIEKTPOCKOM, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAsT 3alllUTa, 3a3eMIICHHE JJIEKTPONpPUOOpOB, KOHACHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIHA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIEKTPUKH B JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOHIAJAM IUIACTHH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apssKeHHOTO KOHJAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoanuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKH TOK. YCJIOBHSI CYIIECTBOBAHMS JIEKTPUYECKOro Toka. Mcrounnku toka. Cuma
ToKa. [ToCTOsTHHBIN TOK.



Hanpspokenne. 3akon Oma 17151 y4acTKa LETH.

DNEeKTPUUYECKOE COIPOTUBIICHHUE. YIEIBbHOE CONPOTUBIEHHME BelecTBa. llocienoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE POBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHna. MOImHOCTb 3IEKTPUIECKOTO TOKa.

ONeKTpOoABMKYIasi CUJIa U BHYTPEHHEE CONPOTHBIEHME HCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asiekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs: MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh COIPOTHUBIICHHS] METAJJIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonnuku. CoOCTBEHHAs! M IPUMECHASI TPOBOIUMOCTh OTYIPOBOIHIKOB. CBOHCTBA p—
n-nepexoza. [loaynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUii TOK B pPacTBOpax M paciulaBaX AJIEKTPOJUTOB. DIJIEKTPOJUTUYECKAS
qucconuanus. JIeKTpoIIn3.

OnexTpuueckuid TOK B raszax. CamMOCTOSTENbHBIH M HECAMOCTOSITENBHBIM paspsia. MonHus.
[Ina3zma.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHME: aMIIEpMETpP, BOJBTMETpP, PEOCTar,
HMCTOYHUKU TOKAa, AJIEKTPOHArpeBaTelbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBIH THOJ, TEPMHUCTOPHI M (DOTOPE3UCTOPHI, IMOIYIPOBOJAHUKOBBIA JTHO]I,
rajibBaHuKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHMS.

3aBUCUMOCTb  CONPOTHUBJICHMSI IMWJIMHIPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IJIOLIAAU
MONEPEYHOI0 CEUYEHUs U MaTepuaa.

CwMmeniaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe wu3MepeHHe >IEKTPOABMXKYLIEH Ccuibl. KOpoTkoe 3aMblkaHHMe TajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEI 0 COIPOTHUBIICHUSI.

3aBUCUMOCTh COIIPOTHBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii paspsii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenue 2neKTpoABIKYIIEH CUIIBI MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6mronenue anexrposnusa.

Me:xnpeamerHbie CBSI3U

N3yuenne kypca ¢uszuku O6a3oBoro ypoBHs B 10 kiacce oOCyHIecTBIseTcs C Y4ETOM
COJIep KaTeNbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOrMH, XUMHH, Treorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnvle nouamus, CBsI3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, rumnoresa, (QuU3NUEcKas BEIMYMHA, 3aKOH, TeOopus, HaOJIIOJEHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIuHelHas QyHKuus, napadoia, runepoona, ux
rpa@uK U CBOMCTBA, TPUTOHOMETpUYECKHWE (PYHKLIMU: CHHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIMH Ha OCH KOOPJIMHAT, CI0KEHHE
BEKTOPOB.

buonozus: Mexannueckoe ABMKEHUE B KUBOH npupoje, nuddysus, ocMoc, TEmI000MeH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpeNayl, TEIJIOBOE PaBHOBECUE), DJIEKTPUUECKHE SIBJICHHUS B JKUBOMU

MIPUPO/IE.



Xumus: TUACKPETHOE CTPOCHME BEIECTBA, CTPOCHUME aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEll, JKUIKOCTEH MU ra3oB, DJIEKTPUUECKHE CBOWMCTBA
METAJIJIOB, JIEKTPOJIMTHYECKAs JUCCOLUALINS, TAIbBAHNKA.

l'eocpaghus: BnaxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonocusa: mpeoOpa3oBaHUE ABMKEHUII C HCIOIB30BAHHEM MEXAHU3MOB, y4€T TPEHUS B
TEXHUKE, OJIUIUITHUKH, HCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (paKeTa, BOAOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, ImapoBas TypOMHa, OBITOBOM  XOJIOAMJIBHUK,
KOHJULIMOHEDP, TEXHOJIOIMH IOJIyYE€HUsI COBPEMEHHBIX MaTEpUaIOB, B TOM YHMCIIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKas 3alllUTa, 3a3€MJIEHUE IEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, JEKTPOHArPEBaTEeNbHbIE TPUOOPHI, IMEKTPOOCBETUTENLHBIE TPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocrossHHbIE MarHUThHl. B3anmoneicTBHE MOCTOSHHBIX MarHUTOB. MarHutHOe moje. Bekrop
MarHuTHOM MHIYKUUHU. [I[pyUHIMO cynepno3uuuy MarHUTHBIX Mojiei. JIMHuM MarHUTHOW MHAYKIIMH.
Kaptuna nuHuii MarHUTHOM MHAYKLIMH 11OJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTtHO€e noJjie TpOBOJHUKA ¢ TOKOM. KapTuHa TUHUN WHIYKIIMK MarHUTHOTO TOJIS JUTHHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJIHUKA, KAaTYIIKU ¢ TokoM. OmbIT Dpcrena.
B3aumMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenna, e€ Moayinb U HampaBjieHue. [[BrkeHHe 3apssKeHHOW YacTUIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabota cumsl Jlopeniia.

SBneHue  BNEKTpOMAarHUTHOW  HMHAYKUMHM. [lOTOK  BekTopa  MarHUTHOM  UHAYKIIUH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKuuu Papanes.

BuxpeBoe »snexkTpuueckoe mose. OJEKTPOABMXKYIIAas Cuila HWHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM MOJIE.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBJI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoiicTBa U MPAKTHUYECKOE TMPUMEHEHHE: IOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHIYKLIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

[IpaBuio JleHna.

3aBUCUMOCTh DJIEKTPOABUKYIIEH CHJIBI WHIYKIIMA OT CKOPOCTH WM3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne MarHuTHOTO TOJISI KATYITKH C TOKOM.



I/ICCJIG,Z[OBaHI/IC ,Z[eflCTBI/ISI MNOCTOAHHOI'O MarovuTa Ha paMKy C TOKOM.
I/ICCHGHOBaHHC SIBJICHUA 3JI€KTp0M3.I‘HPITHOI>i HHAYKIHH.

Paznen 5. Kosredanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenbnas cucrema. CBoOOAHBIE MeXxaHWYecKHe Konebanus. ['apMoHMUecKue KoneOaHus.
[Tepuon, wacrora, amrmutyaa u ¢asza konebanuid. [IpykMHHBIA MasTHUK. MaTeMaTUYeCKU MasTHUK.
VYpaBHeHHe rapMOHHUYecKUX KojeOanuil. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

KonebarenbHbiii  koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJEOAaHUS B  MJICAIBHOM
Koye0aTeIbHOM KOHTYpEe. AHAJIOTHS MEXIYy MEXaHWYECKHMMH M 3JICKTPOMAarHUTHBIMU KOJIEOaHHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUU B UCATTLHOM KO0JIeOaTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxaroUMx KojeOaHUsAX. BbIHyXIEeHHbIE MeXaHHYEeCKHe KoJeOaHus.
Pe3onanc. BeiHyk1eHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMU .

Ilepemennbiii TOK. CHHYCOMJAIbHBIA IEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOIO TOKa.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. IIpousBoicTBo, mnepenaya U NOTpPEeOIEHUE DICKTPUUYECKOH SHEPrum.
OKOJIOTMYECKHE PHUCKM IpUd  I[POU3BOACTBE  d3ieKkTposHepruu. KynbTypa  ucnosb3oBaHus
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpONCTBA M NPAKTHYECKOE NMPUMEHEHHUE: DJEKTPUYECKHHA 3BOHOK, T'€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJieOaTeIbHOM CUCTEMBI (NPYKUHHBIM WM MaTeMaTH4eCKHUM
MasITHHK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmwinorpaMMsl  (3aBUCHUMOCTH ~ CHJIBI  TOKA W HANpsDKEHUsS OT  BPEMEHM)  JUIA
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocienoBaTebHOM COEAMHEHWH PpE3UCTOpa, KaTyIIKU HWHIAYKTUBHOCTH H
KOHJIEHCATOopA.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpHOAa MalbIX KoJieOaHMM Ipy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnepoBanue NnepeMeHHOr0 TOKa B LENH M3 IOCIENOBATENIBHO COCIMHEHHBIX KOHJIEHCATODA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbIE 60JIHbL

Mexannyeckne BOJHBI, ycloBHsA pacnpoctpaHeHus. Ilepuon. CKopocTh pacnpocTpaHEeHUs U
JuiiHa BOJHBI. llomepeunbie u mpojosibHble BOJHBL. MHTepdepeHnus U audpakiuus MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONeKTpOMarHuTHHIE BOJIHBL. YCJIOBUS HW3Jy4€HHUS DIIEKTPOMATHUTHBIX BOJH. B3anMmHas
opueHTanus BektopoB E, B, V B anekrpomarnuTHOi BosiHe. CBOMCTBa 3JE€KTPOMArHUTHBIX BOJIH:
OTpa)kKEeHUE, IIPEIOMIIEHUE, HoJIsIpu3aLus, Tudpakuus, UHTEpEepeHIHSL. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIBI pagnoCBA3U U TeneBuaAeHUA. Pagnonokamus.



DNEeKTPOMarHuTHOE 3arps3HEHUE OKPYXKAIOLIEH CPeibl.

TexHuueckue yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: MY3bIKIbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBAsl TUAarHOCTHKA B TEXHUKE U MEAULMHE, paaap, paaAuoNpUEMHUK, TEIEBU30P, aHTCHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO0pazoBaHue M pacpOCTPaHEHUE TIOMEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiuu MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGimroieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHUE, MOJIIpU3alus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOEe pacpoOCTpaHEHHE CBETA B OJTHOPOAHOM cpene. Jlyu
cBeTa. ToueUHbIM UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHu B IIIOCKOM 3epKalie.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM TOKA3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHEee oTpakeHue. [IpeaenbHbIi yroa noJHOro BHYTPEHHETO OTPAKECHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue U paccenBaroiiye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSHHE M ONTHYECcKas
cwIa TOHKOH JuH3bI. [locTpoeHne n300pakeHni B COOMPAOIINX U paccerBaronuX JuH3ax. Dopmyrna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30MH.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Mutepdepenuus csera. KorepeHTHbIE MCTOUHUKH. YCIOBHUS HAONIOACHUS
MaKCHMyMOB ¥ MHHHMYMOB B HMHTEP(PEPCHIIMOHHOW KApTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. JudpakunonHas pemeérka. YcioBue HaONIONCHUS TIaBHBIX MaKCHMYMOB
MIPH MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha MU (PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudeckue yCTpOMCTBA W TMpPaKTUUECKOe TMPUMEHEHHE: OdYKH, Jymna, ¢oToanmapar,
MPOEKIIMOHHBINA ammapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAS peméTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHETHOE pacpocTpaHeHue, OTpaKEHUE U TIpesioMyieHue cBeta. OnTuyeckue npuoopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moienb cBETOBOA.

HccnenoBanue cBOWCTB 300paKeHHU B TUH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

Habmtonenue nudpakuuu cera.

HaGmonenue aucnepcuu cBera.

[Tony4yenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanune cBONCTB N300paxKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.



Pa3nes 6. OcHOBBI cHelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panuubpl IPUMEHUMMOCTH KJIACCHYECKOM MeXaHWKU. llocTynaTel crenuManbHONM TEOpUH
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHLUI OTHOCHTEIbHOCTH
OHHIITEWHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLECHUE JIUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ 3HeerCI>i 1 UMITYJIbCOM pCHHTHBHCTCKOfI qaCTHUILIBbI. 9Hepm;1 ITOKOA.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemernmol kearnmoeoii OonMuKu

®otonbl. ®opmyna [lmanka cBs3u 3Heprud (POTOHA C €ro YaCTOTOW. DHEPrUs U HMITYJIbC
¢dboToHa.

OtkpeiTue U uccinenoBanue porordpdexra. Onbitel A. I'. CronmeroBa. 3akons! GoTtodddexra.
VYpaBuenue DiinmreiiHa i porodddexra. «Kpacnas rpanuna» Gortorddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuuyeckue yCcTpoHCTBa U MpaKTHUYECKOe NpHUMEHeHHue: (OToINeMeHT, (OTOJATUHK,
coJIHEeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiThl Pezepdopna no paccessHuro o -yactuil. [lnanerapHas Mozaenb
atoMma. [loctynarsl bopa. M3nyuenue u norsouieHue (OTOHOB MPH NEPEXOJIE aTOMa C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/a.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3JIyUYEHHUE.

TexHnueckue ycTpoHCTBa U MPAKTHUECKOE IPUMEHEHHUE: CIEKTPAIbHBIN aHaIu3 (CIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHeHvaTbIX CEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hal6mronenne nuHeH9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOLINE CIOXHOCTh CTPOEHMS sAnapa. OTKpBITHE pPaJHOaKTUBHOCTH.
OmnbiThl Pezepdopra o onpeaeneHno cocraBa paJuoakTUBHOro u3nydeHus. CoiicTBa anbga-, 6era-,
raMma-u3iydyeHus. BiusiHue paaioakTHBHOCTH Ha )KMBbIE OPIaHU3MBI.

OtkpeiTHE TIpoTOHAa W HedTpoHa. Hykmonnass mozens siapa ['eitzenOepra—lBanenko. 3apsin
sapa. MaccoBoe uucino sijpa. M3otomnst.

Anbda-pacnan. DIeKTPOHHBIH U MO3UTPOHHBIA OeTa-pacmaa. [amma-uznydenue. 3aKoH
PaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.



SnepHsle peakuuu. JleneHre U CUHTES SIED.

Snepubiii peaktop. Tepmosiaepusit cuartes. [IpobnemMbl U MEPCHEKTUBBI AICPHONW SHEPTETUKH.
DKOJIOTUYECKUE ACTIEKTHI JIEPHOM SHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOACHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YaCcTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoicTBAa M NPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKHU

Oransl pa3BuTus acTpoHOMHUU. [IpukiagHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, X BUIUMOE ABH)KCHHUE.

Conneynas cuctema.

Connue. ConHeuHasi akTuBHOCTh. Mctounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPaJbHBIA  KJIACC — CBETUMOCTb». 3BE3ABI  TJIABHOU
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) IS 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH.
Buyrtpennee crpoenue 38é31. CoBpeMEHHbIE MTPEACTABICHUS O MPOUCXOXKACHUH U 3Boonnu CoiaHia
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]T.

Mneunsiii [lyte — nama [Manmaktuka. [lonoxkenne u nBmwxkenue Connma B ['amaktuxe. Tumbl
rajiakTuk. PajuoranakTiuky u kBa3zapsl. YEpHBIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacuinpenne Beenennoii. 3akon Xa66mna. Paz6eranue ranaktuk. Teopus bonbioro
B3pbIBA. PEIMKTOBOE H3IIydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Halmronenus HeBOOPYX)EHHBIM TJIA30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN IS
ONpe/IeNICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUs
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponp gu3uku 1 acTpOHOMHU B SKOHOMHYECKOM, TEXHOJOTUYECKON, COLMAIBLHON U 3THUUYECKOU
cepax JeATeNbHOCTH YeJIOBEKa, pojib U MECTO (PM3MKM U aCTPOHOMHHM B COBPEMEHHOW Hay4HOMH
KapTUHE MHpa, Pojib GU3NYECKON Teopuu B (GOPMUPOBAHUU MPEICTABICHUN O (QU3UUYECKON KapTHUHE
MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS € Y4YETOM
COJIEP>KATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKH, OMOJOTHH, XUMHUH, reorpadguu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4yHBI (hakT, TUMOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaONIOJIeHWE, SKCIIEPUMEHT,
MOJEJTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMbl YypaBHEHUM, TPUTOHOMETpUUYECKHE (DYHKIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOECKIIMHU



Ha OCHU KOOPJIUHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIM, MpU3HAKU 11O100US
TPEYTOJILHUKOB, OTPEIeTICHNE TUIOIIAAN TUIOCKUX GUTyp 1 00BbEMa Tell.

Buonozus: >nextpudeckue sBIEHUS B KUBOW MPUpOJE, KojeOaTelbHbIE IBU)KEHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOJE, ICUCTBUE PaAUALlMK HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAININYECKAsE CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHuTHBIE IOJIOCAa 3€MIIM, 3alle)kKM MarHUTHBIX pPyA, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, IIPEICKA3aHAE 3EMIICTPACCHUN.

Texnonocus: TUMHUM DIEKTpOIEpenad, TEHEPATOp IEPEMEHHOIO TOKAa, 3JIEKTPOJBUIATEllb,
WHAYKIMOHHAs TIeYb, pajap, paJuONpUEMHHUK, TEJIEeBU30p, aHTeHHa, Ttenedon, CBY-meus,
MIPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTUKA, COJIHEUHasi OaTapesl.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoOro npeamera «Ou3nka» Ha YPOBHE CpeAHETo 00Iero oopa3oBanus (0a30BbIi
YpOBEHB) JODKHO OOECMEYHTh JOCTI)KCHHUE CJCAYIOMMX JUYHOCTHBIX, METaNpPEJAMETHBIX H
MPEeIMETHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMsI ydeOHoro mnpeamera «®PuU3uKa» JOJKHBI OTpaXKaTb
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM LIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OIbITa U OIbITA AEATENBHOCTH B IPOLECCE PealTu3allid OCHOBHBIX HAlpaBJIEHUI BOCIUTATEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE B YaCTH!

1) rpaskaaHCcKOro BOCIMTAHUSA:

Cc(OPMHPOBAHHOCTh I'PAXKIAHCKON MO3MLIMU 00y4aroIIerocss Kak akKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00I1eCTBa;

NPUHATHE TPAJUIHMOHHBIX OOIEYEIOBEYECKHX TIyMAaHHUCTUYECKHX W JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYI JI€ATEIBHOCTh B HHTEpEcax TIpa’KAaHCKOTo OOLIecTBa,
y4acTBOBaTh B CAMOYNPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMUA WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSAMH H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO J1eATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTUKEHHUSIM POCCUNCKHUX YUEHBIX B
o0sacTi (PU3MKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 M MPUHMMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOYas SCTETHKY HAy4YHOTrO TBOPYECTBA, IPUCYILETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS:

MHTEpEC K Pa3Nu4HbIM chepaM MpodecCHOHATBHON JesITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3uKo W TEXHUKOM, YMEHHE COBepIlaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M caMOOOpa30BaHUIO B 001acTH (U3MKH Ha
MPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHHWE TIJIOOANBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOoOIIeMm;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JIEHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHHUA LENel
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;



pacIIMpeHue OmbITa JIESITEIFHOCTH JKOJIOTHYECKOH HAINPaBICHHOCTH HAa OCHOBE MMEIOIIMXCS
3HaHUU 10 (pH3HUKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

cOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢bu3nveckoil HayKw;

OCO3HAaHHWE IICHHOCTH HAayYHOW JEeSTEIbHOCTH, TOTOBHOCTh B TIpolLleCCEe HM3YYCHHs (HUBUKU
OCYIIECTBIISITH IPOCKTHYIO U HCCIIEAOBATEIBCKYIO JEITEIIHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jornyeckne AeHCTBUSA:

CaMOCTOATENIbHO  (OopMyJIHUpOBaTh W aKTyallM3UPOBaTh MPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEACIIATH UENU JEATEIIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JTOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX

paspabarhiBaTh IUIAH pEHICHHUS MPOOJIEMBbI ¢ Y4ETOM aHajau3a UMEIOIIUXCS MaTepuaibHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSAM,
OLICHUBATh PUCKHU MOCJIEACTBUN IESITEIbHOCTH;

KOOPJIUHUPOBATh U  BBHINOJHATH pabOTy B  YCIOBHUSIX pealbHOrO, BHUPTYaIbHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBaTeibCcKue AeiiCTBHS.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKON HAYKH;

BJIa/IETh HABbIKAMU y4eOHO-MCCIIEA0BATEIbCKON U MMPOEKTHOM IeATEIHLHOCTH B 001acTH (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB pelIieHus 3a/1a4 (GU3NIECKOTo
COZIEp)KAHUS, TPUMEHEHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;

BJIQJIETh BUJAMHU JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro WHTEpIpETaIuH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3TUYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHUCIE MPU CO3JAAHUU
y4€OHBIX TIPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3U M AKTYaJU3UPOBATh 3a/1a4y, BbIJIBUTATh TUIIOTE3Y €€
pelieHusi, HaXOJUTh apryMEHThI JJI JI0Ka3aTeNbCTBA CBOMX YTBEPKIEHUM, 3a/1aBaTh MapaMmeTpbl U
KPUTEPUU PEIICHMUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEUICHUS 3aa4l PE3YIbTaThl, KPUTHYECKH OLIEHUBATh HUX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCJIOBUSAX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33aJaud B 00pa3oBaTENbHON NEATENbHOCTH, B TOM
qrclie PU U3YYeHUU (HU3HKH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATEILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TOJAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOINE aTbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

BIIa/IETh HaBBIKAMU MONyueHUsI HHPOopMaIuu GU3NIECKOTO COACPKAHMS U3 UCTOUYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATh IIOMCK, AaHAJIW3, CUCTEMAaTU3alMI0 W HUHTEPIPETALUIO
nH(pOpMaUU Pa3TUIHBIX BUOB U (OPM MPEICTABICHNUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITUH;



UCIOJIb30BaTh CPEACTBA MH()OPMAITMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3AIMOHHBIX 3aJad C COONIOZCHHEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKU O€30IaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHN s, IPABOBBIX U ATUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOTO COJACPKAHUS B Pa3IUYHBIX (opMaTax ¢ y4y€ToM Ha3HAYCHHS
uHbOpMAlMM W LEJNEeBOH ayAuTOpuHu, BBIOMpas ONTUMANbHYIO (OpMYy TMpPEICTaBICHUS U
BHU3YyaIU3aL1H.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIe JeiicTBHS:

OCYIIECTBISATH OOIICHUE HA YPOKaX (PM3HKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MDIMKTHBIX CUTYAIMH U CMATYATh KOH(QIHKTHL;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUAYAIbHON pabOThI;

BBEIOMpATh TEMATUKy W METOIbl COBMECTHBIX JIEHCTBUU C Y4E€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4JieHa KOJUIEKTHBA;

MIPUHUMATh LI€JId COBMECTHOU JI€ATEIIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBAThH JEHUCTBUS 110
e€ JOCTHKEHHUIO: COCTAaBJIAThH IJIaH JEHCTBUM, pacupenessiTb poJiM C y4€TOM MHEHHMM YYaCTHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHWBATh KAa4eCTBO CBOETO BKJIaJa W Ka)JIOTO YJaCTHHKA KOMAaHJbI B OOIIMU pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBAaTh HJAEU C TO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3JIUYHBIX CUTYAIHUSIX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHUBEpPCaJIbHbIE YUeOHBbIE 1eliCTBUA
Camoopranu3anusi:
CaMOCTOSATENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACSATENHHOCTh B 00NacTH (U3UKH U
aACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTH U (POPMYTUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOATENIbHO COCTABJIATh IUIAH pELIEHUs pacy€THBIX W KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUS TIPAKTUYECKON pa0OTHI ¢ YIETOM HUMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIOYTEHHUI;
JIaBaTh OLEHKY HOBBIM CUTYaLIUsIM;
pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;
OLICHUBATh MIPHOOPETEHHBIN OTIBIT;
croco6cTBOBaTh ()OPMUPOBAHUIO U TPOSIBICHUIO APYAUIMH B 0OJACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHATbHBII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OILEHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;
BJIQJICTh HABBIKAMH ITO3HABATEIHHOU pedIEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JEUCTBHU H
MBICJIUTEIIBHBIX MPOIECCOB, X PE3YyIhTATOB M OCHOBAHMUIA,
MCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIBHOCTH;
MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;



MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YJIbTATOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpomecce mOCTHKEHHS JUYHOCTHBIX DPE3yJIbTaTOB OCBOCHHS NMPOTPaMMbI MO (U3MKE IS
YPOBHSL CpeiHEero oOmero oOpa3oBaHUS Yy OOYYAIOMIMXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUIEKT, MPEATONIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CHOCOOHOCTh MOHHMATh CBOE 3SMOIMOHAIBHOE COCTOSHHE,
BU/ICTh HAIPaBJICHHUS Pa3BUTHsI COOCTBEHHOM AIMOIIMOHAIBHON Cepbl, OBITh yBEpPEHHBIM B cele;

CaMOpETYJIMPOBAaHMS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEAEHHE, CIOCOOHOCTh AaJalTUPOBATHCS K SMOLMOHAIBHBIM HM3MEHEHHSM W IPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IIETTH U YCIIEXY, ONTUMH3M,
MHHULUATUBHOCTh, YMEHHUE ICHCTBOBATH HCXO/IS M3 CBOMX BO3MOXHOCTEHA;

OMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh ASMOIMOHAJIBHOE COCTOSIHHE JIPYTHUX,
YUUTBIBATh €TO MPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COI[MAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPaMBATh OTHOIICHHUS C APYTHMH
JFOIbMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peraTb KOH(IUKTHL

HNPEIMETHBIE PE3YJbTATbBI

K konny obyuenus B 10 kJiacce mnpenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

J€MOHCTPHPOBAaTh Ha MpHUMEpax pojb U MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOI
HAay4YHOU KapTUHbl MHUpa, B Pa3BUTUHU COBPEMEHHOW TEXHHMKU W TEXHOJIOTMH, B IPAKTUYECKON
JIeATSIIHFHOCTH JIIO/ICH;

YUUTHIBaTh I'PAaHUIIBl MPUMEHEHUS HM3YUYEHHBIX (U3UUECKUX MoJeNell: MarepuanbHas TOdYKa,
MHepLUalbHas cucTeMa oTcuéra, abCoMIOTHO TBEPAOE TeNOo, UeabHBIN I'a3, MOAEIN CTPOCHUS ra30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUECKUI 3apsi/i IPU pellieHuU GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKHE SIBICHUS (IIPOLECCH) U OOBSACHATh X Ha OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHHS BEIIECTBA M DJIEKTPOJUHAMHMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMXKEHHE, CBOOOJHOE TaJileHHe Tel, ABM)KEHHE 10 OKPYKHOCTH,
MHepLUsl, B3auMoJeiicTBue Tei, 1udPy3us, O6poyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEN U TBEPIBIX
TeJl, W3MEHEeHHe o0béMa Tell NpHU HarpeBaHuu (OXJIAXKIAEHHWM), TEIJIOBOE PAaBHOBECHE, HCIApEeHUE,
KOHJCHCALlNs, IUIABJICHUE, KPUCTAUIN3alMsl, KUIIEHUE, BIAKHOCTh BO3yXa, IOBBILICHHE JABIICHUS
raza IpU €ro HarpeBaHUM B 3aKPbITOM COCYyZE, CBSI3b MEXIY IapaMeTpaMH COCTOSIHMS rasza B
U30Ipoleccax, 3eKTpu3alus TeJl, B3aUMOACHCTBHE 3aps0B;

ONHCHIBATh MEXAHUYECKOE JIBHIKEHUE, UCIONb3Yysd (DU3HUECKHE BEIMUYMHBL: KOOpAUHATA, MYTh,
IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHUJla, UMITYJIbC Tella, KUHETHYECKas SHEPIus,
MOTEHIMAJbHasl DJHEprus, MexXaHudeckas paOoTa, MeXaHHYecKas MOIIHOCTb;, IMPU OINUCAHUU
MPaBWJIbHO TPAKTOBAaTh (PU3MUECKUIA CMBICT HCIOJBb3YEMBIX BEJIMYUH, UX O003HAYEHUS] U €IUHUIBL,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOLIUE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIUYUHAMU;

OIMCHIBATh M3yUYECHHBIE TEIUIOBBIE CBOMCTBA TN W TEIUIOBHIC SBICHHS, UCMONb3Ys (prusnueckue
BEJIMYMHBIL: JaBJICHHUE Ta3a, TEMIIEpATypa, CPEAHAS KUHETHUECKas SHEPIUsl XaOTHUYECKOIO JBHKEHUS
MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEPIHus,
pabota ra3a, Kodh(PHUIMEHT MOJE3HOTO JACHCTBUS TEIJIOBOTO JBHUTATEINS, MPU OMHCAHUU TPABUIHHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HUCHOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS U €IMHHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUHUHAM;

OMKCHIBATh H3YYEHHBIE OJJIEKTPUYECKHE CBOMCTBA BeEIIECTBA U DBJIEKTPUYECKHE SIBICHUS
(mporecchbl), MCHONB3Ysl (PU3MUECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsfll, SJIEKTPUYECKOe IOJIe,



HanpspKEHHOCTh TOJIS, NMOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB; NPU ONMCAHUU IPaBWJIBHO TPAKTOBATH
(Gu3M4YeCKUil CMBICT HCIIONb3YEMbIX BEIMYUH, UX OOO3HAYCHMS M E€JUHMIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEIMUNHY C IPYTMMHU BEIMYMHAMU;

aHAJM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBIEHUS, MCIONb3ysd (U3MUECKUEe 3aKOHbI H
NPUHLUIBL 3aKOH BcemupHoro tsrorenus, [, II m III 3axkonel HproToHa, 3aKOH COXpaHEHHs
MEXaHUUYECKON 3HEPIUM, 3aKOH COXPAHEHHUS HMIIYJbCa, MPUHLIMUI CYNEPIO3ULUU CHJI, HPUHLHKII
PaBHONPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, I'a30BbIC 3aKOHBI, CBS3b CPEJHEH KMHETUYECKOW YHEPIUH TEIUIOBOTO IBHKEHHUS MOJIEKYIH C
a0COJIIOTHON TeMIlepaTypol, MepBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIO
3apsiza, 3akoH KyioHa, mpy 3TOM pa3nnyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE
BBIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE INPUHLUIBI JACHCTBUS MAalllMH, HNPUOOPOB M TEXHUYECKHX YCTPOICTB;
pas3nuyarh yciaoBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh OKCIIEPHUMEHTHl 10 HCCIEIOBAaHHIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
MCTIOJIB30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUH, MPH 3TOM (POpMyIupoBaTh MpodiieMy/3anaqy u
TUIIOTE3y Y4YeOHOro SKCIEpPUMEHTa, COOMpaThb YCTAHOBKY H3 MPEJIOKEHHOro 000pyl0oBaHMs,
IIPOBOJIUTH OMBIT U (POPMYIIMPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMBIE U KOCBEHHBIE M3MEpEHUs (PU3MUYECKUX BEIUYMH, IPH ITOM BBHIOMPATH
ONTHMAJIbHBIA CIIOCO0 H3MEpPEHUsT U MCIOIb30BaTh H3BECTHBIE METOJbl OLEHKH MOrPEelIHOCTEN
HU3MEpEHUI;

HCCIIeIoBaTh 3aBUCHUMOCTH MEXAY (M3MYECKMMU BEIMYMHAMM C MCIIOJIb30BAaHHEM IPSMbBIX
U3MEPEeHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pPE3yJbTATHl IMOJYy4YCHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHUIE TaONHIl U TPaHKOB, AENATh BBIBOJBI MO peE3yJbTaTaM
UCCIIEIOBaHMS;

coOuro1aTh npaBuiia 0e30M1aCHOrO TpyJa MpH MPOBEAEHUU HCCIIECAOBAaHUM B paMKax y4eOHOro
9KCIIEPUMEHTA, Y4eOHO-MCCIEN0BATENbCKOW U MPOEKTHOW JAESTEIBHOCTH C  HCIIOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacyéTHble 33Ja4d C SBHO 3aJlaHHON (PU3UYECKOM MOJIeNbo, UCTIONb3Ys (PpU3NUEcKue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jaud BIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH
¢u3nueckue BEIUYUHBI U (OpPMYJbl, HEOOXOAUMBIE A1 €€ pelIeHUs, HPOBOAMUTH pPACUETHI U
OLIEHHUBATh PEAILHOCTD MOJIyYEHHOTO 3HAaUeHUsI (PU3NUECKON BEIMUNHBL;

pelars KadyeCTBEHHBIE 33Jaud: BBICTPAWBATH JIOTMYECKHM HENPOTHBOPEUYMBYIO IIETOYKY
paccyXJIeHU ¢ ONOpoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

HCIIOJIb30BAaTh MPU PEIIEHUU yU4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHH JIJIS
MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U NPEICTaBICHUS Y4eOHOM M HaydHO-TIOMYJISIPHOM
uHpOpMalUY, MOJYYEHHON W3 pa3iMyHBbIX HUCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIY4aeMyIO
uH(pOpMaINIo;

MIPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOM >KM3HU Ui OOeCreueHHs
0€30macHOCTH TMpH OOpaIleHUH C MPUOOpPaMU M TEXHHYECKUMH YCTPOHCTBAMH, AJIS COXpaHEHUs
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaloLIel cpeie;

paboTtaTh B TpyIIEe C BBIIOJHEHHEM pPa3IMYHbIX COIMAJbHBIX pPOJEH, MIaHUPOBaTh PadOTy
TPYIIIBI, PAMOHAIBHO paclpenesaTh 00S3aHHOCTU U TUIAHUPOBATh JEATEIBHOCTh B HECTaHJIAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaTb BKJIAJ KaXJOro U3 YYacTHUKOB TpYIIbl B pPEIICHUE
paccMaTpuBaeMoi TPOOIIEMBI.

K konny obyuenuss B 11 kiiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:



JeMOHCTPHPOBATh Ha MpHMEpax pojb M MecTo (U3UKM B (HOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHbl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKU U TEXHOJIOTUH, B IIPAKTUYECKON
NESTeIbHOCTH JIFO/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBaTh ~ TIPaHULBl NPUMEHEHUS  W3YYEHHBIX  (U3MYECKMX  MOJENeH:  TOYEUHbIH
ANEKTPUYECKUH 3apsijl, JIyd CBETa, TOYEUHBIM MCTOUYHMK CBETA, SiAEpHAs MOJENb aToMa, HYKJIOHHas
MO/IEJIb aTOMHOTO Si/Ipa MPH peleHn: (HPU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBIEHUS (Ipolecchl) U OOBSICHATP HMX HA OCHOBE 3aKOHOB
IEKTPOAVMHAMUKNA U KBAaHTOBOM (PU3MKM: 3JEKTpUYeckas IpPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOEe, MArHUTHOE JEMCTBUS TOKA, B3aMMOJIEHCTBHE MarHWTOB, JIEKTPOMArHUTHasE UHIYKLNS,
J€ICTBE MarHUTHOIO IOJS HA IMPOBOAHMK C TOKOM M JABIXKYIIMKCSA 3apsjl, JIEKTPOMarHWTHBIE
Koue0aHWs W BOJIHBI, MPSIMOJMHEHHOE pPAaCHpOCTpaHEHHE CBETa, OTPAKECHUE, TPEIOMIICHHE,
uHTephepeHys, 1ubpakuus U NoIIpU3alys CBeTa, AUCIEpcust cBeTa, (POTOIEKTpUIEeCKuil 3pdeKT
(boTtordexrt), cBeToBOoe MaBiieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIHEKTpa aroMa BOJOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIMOAKTUBHOCTb;

ONMCHIBATh M3yUEHHBIE CBOMCTBA BeEIIECTBAa (JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
JIEKTPUUYECKYIO IPOBOJAMMOCTh PA3IMYHBIX Cpeld) M 3JIEKTPOMAarHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHOJb3Yys (PU3MUECKUE BEIMYHMHBI: IEKTPUUECKUI 3apsil, CUila TOKA, HJIEKTPUUYECKOE HAIpPSKEHHUE,
ANEKTPUYECKOE CONMPOTUBIIEHUE, PA3HOCTh IOTEHLIMAJIOB, JIEKTPOABIIKYILAs cuia, padboTa TOKa,
MHIYKIMST MarHUTHOTO mouid, cujia Ammepa, cuwia JlopeHna, MHIYKTMBHOCTb KaTYyUIKW, SHEprus
3JIEKTPUUYECKOTO0 M MAarHUTHOTO TOJIeH, MEepHoJ] M 4YacToTa KojiebaHuil B KoiebaTeabHOM KOHTYpE,
3apsil M CWiIa TOKA B IPOLIECCE T'apMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoseOaHWH, (QOKycHOe
paccTosiHue U ONTUYECKas cuja JMH3bI, IPU ONUCAHUM MPABWIBHO TPAKTOBATH (PU3UYECKUN CMBICI
WCTIOJIB3yEMBIX BEIMYUH, UX 0003HAYCHUS M €AUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEJIMUYHHY C APYTMMHU BEIMYMHAMU;

OIUCHIBATh U3YYEHHbIE KBAHTOBBIE SIBJIEHUS U MPOLIECCHI, UCIOIb3Yd (U3NUECKUE BETUUMHBI:
CKOPOCTb 2JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, YHEPIHsl U UMIYJIbC (OTOHA,
Nepuoj; Tojypacmaja, 3HEprus CBSI3M AaTOMHBIX siep, NpPU ONHMCAHWM TPABUIBHO TPAKTOBATH
¢u3n4ecKuit CMBICI MCIOJB3YEMbIX BEIMYMH, MX 0003HAU€HHsI M €IUHMIBI, YKa3bIBaTb (OPMYIIBI,
CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTMMH BEIWYMHAMH, BBIYMCIATH 3HAUYEHUE
(hbU3UYECKON BEITUYHUHBI,

aHAJIM3UPOBaTh (U3NYECKUE IMIPOLECChl U SIBICHUSA, MCIONb3yd (QU3NYECKUE 3aKOHbI HU
IMPUHLMIBLL 3aKOH OMa, 3aKOHBI ITOCJIEJOBATEIBHOIO WM MAPAJJIEIBHOIO COEIUHEHUS IPOBOJHUKOB,
3akoH  [[xoyns—JleHnma, 3akOH  2JIEKTPOMAarHUTHOM  WHAYKLWH, 3aKOH  IPSIMOJMHENHOIO
pacnpoCTpaHEHHUs] CBETa, 3aKOHbl OTPaXEHUS CBETa, 3aKOHbI IPEIOMJIEHUS CBETa, ypaBHEHHUE
OiiHmTeHa 11 GoTtodddexra, 3aKOH COXpaHEHMsI PHEPIHM, 3aKOH COXPAHEHHUsS HMIYJbCa, 3aKOH
COXPAHEHHUs DJIEKTPUUYECKOTO 3apsija, 3aKOH COXpPaHEHMsI MacCOBOTO 4HCIIA, NMOCTynarsl bopa, 3akoH
palMOAaKTUBHOTO pachaja, HOpU 3TOM pasiuyaTbh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpe/IEIIsATh HaNpaBlI€HUE BEKTOpa MHIYKIUU MAarHUTHOTO MOJIS MPOBOJHHUKA C TOKOM, CHJIbI
Awmrniepa u cunsl JlopeHna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€ MIIOCKUM 3€pKaloM, TOHKOM JTMH30M;

BBINIOJIHATh OKCHEPUMEHTHl 110 MCCIEIOBAHUIO (U3NYECKUX SIBICHUH U MPOILECCOB C
MCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHUM: MPH 3TOM (OpMYIUPOBATH MpoliemMy/3aaady u
TUNOTE3y Y4eOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY H3 MPEUIOKEHHOro 000pyloBaHMA,
MIPOBOJIUTH OMBIT U (POPMYITMPOBATH BHIBOJBI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHBbIE M3MEpPEHUsS] (PU3NYECKUX BEIMYMH, NPU 3TOM BBIOUPATH
ONTHUMAJIBHBIA CIIOCO0 H3MEpPEHUsT U HCIONb30BaTh H3BECTHBIE METOJbl OLEHKH MOrpeurHocTei
U3MEPEHUI;



HCCIIeIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEIUYHMH C MCIOIh30BAHUEM MPSIMBIX U3MEPEHUI: MPU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTaThl MOTYYCHHONW 3aBUCUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIC TAOJHI] U TPAQHKOB, JA€TIaTh BEIBOBI 0 pe3yJIbTaTaM UCCIIETOBAHMS,

coOoIaTh mpaBmiia OE30MacHOTO TPy/a MPH MPOBEICHUN HCCIICAOBaHUN B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM W TPOCKTHOW JACSITENLHOCTH C HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemarh pacy€THBIC 33Ja4d C SBHO 3aJIaHHOW (PM3UYECKON MOJIENBIO, MCIIONB3YS (PU3HMUECKUue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAaJIM3a yCJIOBUS 3a/la4ud BHIOUPATh (PH3HUECKYIO MOJIECITh, BBIICISATh
¢dusnveckne BETUYMHBI U (OPMYIBI, HEOOXOMUMBIE Ui €€ pPEHICHHs, NPOBOAMTH PACUETHl H
OIICHUBATH PEAILHOCTH MOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BEITMYMHBI,

pemaTth KadyeCTBEHHBIC 3a7aud: BBICTPAMBATH JIOTUYECKA HEMPOTUBOPCUUBYIO IEMOUYKY
paccyXJIeHHI ¢ ONOPON Ha N3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SBIICHHS,

WCIIOJIB30BATh MIPH PEIICHUH YYeOHBIX 3371a4 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMA W TPEICTABICHUS YYCOHOM M HAYYHO-TIOMYJISIPHOM
nH(OpMALINHY, MOJYYCHHON W3 Pa3jMYHbIX HCTOYHHKOB, KPUTHUECKHA AHAIU3HPOBATH IMOY4AEMYIO
nHpopMaIuo;

OOBSICHATh TPHUHIUIBI JCUCTBUS MAIUH, NMPUOOPOB M TEXHHMYECKHX YCTPOWCTB, pa3iuyarh
YCIIOBUS UX 0€30TIaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH TIPUMEPHI BKIIAZa POCCUHUCKHX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCCIHEBHOMN JKU3HU Il OOCCIICUCHHS
0€30MMacHOCTH TIPU OOpalICHUH C NPHOOpaMU W TEXHUYCCKHUMH YCTPOWCTBAMH, IS COXPaHCHUS
3JI0OPOBBSI U COOITIOJICHHUS HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BBHIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBaTh paboTy
TPYIIIBI, PAIIMOHAILHO PacIpelesiaTh 00I3aHHOCTH M IUIAHUPOBATH JCSITEIBHOCTh B HECTAHIAPTHBIX
CUTyaIlusX, aJIeKBaTHO OIICHWBATh BKJIAQJ KaXJOTO U3 YYaCTHHKOB TPYIIIBI B pEIICHUE
paccMaTpuBaeMoi POOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacos
Ne ni/m HaunmeHnoBaHMe pa3/ie/ioB U TeM IPOrPpaMMBbI Beero  Konrpombmpre  TIpakTiueckue JIeKTpOHHbBIe (LM (POBbIE)
o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Paznen 2. MEXAHUKA
bubmuorexa [HOK
2.1 Kusemarnka > https://m.edsogru/7f41bf72
22 Hunanka ! ﬁgfs?}fﬁfeeé(siggﬁmlbf?z
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 ﬁg&?ﬁﬁfg&ggﬁ}% A1bF72
HWroro no paznery 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU 9 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Eggg}ﬁiﬁ)gﬁaﬁf A1bF72
33 ArperatHbie cocTosiHus BeniectBa. Da3oBwie 5 bubnmnoreka [JOK
Iepexoabl https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
42 ITocTostHHBIN 2neKTpUYeCKnid TOK. TOKHM B 12 1 1 bu6muoreka [JOK
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 22
PesepBHOE Bpemst 2 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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11 KJTACC

Ne KoanuecTBo yacoB
w/n HaumeHoBaHue pa3/iejioB U TeM NPOTrPaMMbI Beero Kontposbnbie  Ipakrieckne JyekTpoHHbIe (HU(PPOBBIE)
o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnuoreka [JOK
WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHHUS U1 BOJIHbBI
21 MexaHu4eCcKHe U JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKkHe U SJIEKTPOMArHUTHBIE BOJTHBI 5 1 Egggﬁ;f(i%gﬁﬁf 41097¢
bubmuoreka [JOK
23 Onruia 10 3 https://m.edsocI)J.: ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 Egggﬁ;fi%gr?%f A1c97¢
42 Crpoenne atoma 4 ]r?tltdgsnﬁr?:;s%g r(3/I§f4lc97c
4.3 ATOMHOE A/IpO S Eggs?ﬁr%?eeé(s%g r(3/I§f41c97c
Utoro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHUZUKHI 7 1 Egggﬁ;féigﬁﬁf 41097¢
Hroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE
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bu6mmoreka [JOK

6.1 Obodmaromee nosTopennue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Jlara
n/n Tema ypoka Bcero  Konrpoannbie IIpakTnyeckue = H3y4YeHHs unppossIe
p p I:; o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypeb
®uznka — Hayka o npupoje. Hayunslie MeToabl bubnmoreka [JOK
1 1 4.09 _
[MO3HAHUsI OKPYKAOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Po ecto ¢pu3 0 0Ba
2 CO]J: I)ell/\I/IIeZIHH(T)IZ i)aﬂ H}I:ZIﬁBK(z 1”1?11:1/[;151 ;HHZIHB 1 6.09 bubmmorexa LJOK
P Ayt P 1pa, ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATETbHOCTH JIIOACH
Mexanudeckoe aBrxeHne. OTHOCUTENbHOCTh
3 MEXaHHUYECKOTO JIBUXKCHHUA. HepeMeHIeHI/Ie 1 11.09 bubinorexa HOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
- bubmuorexa [JOK
4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHUE 1 13.09 https://m.edsoo.ru/ff0c3620
. bu6mmoreka [IOK
5 PaBHOYCKOpEHHOE NPAMOIMHEHHOE ABUKEHUE 1 18.09 https://m.eds00.ru/ffoc372e
CBoOoaHoe majienue. Y cKopeHue CBOOOIHOTO bu6mmoreka [IOK
6 1 20.09
najcHus https://m.edsoo.ru/ff0c39cc
Kpuponuneiinoe aBuxeHue. JBrkeHne bubmuorexa [JOK
7 y 1 25.09 _
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpuHumn otHOcuTENBHOCTH ['anumes.
8 I/Iiepllllnaﬂmee cucreMsl orcuera. llepBriii 1 27.09 bubmmorexa LOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHuun cynepno3uuuu
9 cw1. Bropou 3akoH HI;IOTIéHa 3}11:1 b ’ 1 2.10 Eubmorexa LIOK
’ p g a ' https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOYKU
10 Tperun 3axkoH HbIOTOHA JUIst MaTE€pUAIIBHBIX 1 410 bubnnorexka [JOK
TOYEK ' https://m.edsoo.ru/ffOc3be8
3aKoH BCeMUPHOTO TAroTeHus. Cumia TSKEeCTH. bubnuorexa [IOK
11 1 9.10 ]
[IepBast kocMu4eCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 11.10 Eubmorexa LOK

https://m.edsoo.ru/ff0c3el8
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Cuna tpenus. Koaddumment tpenuns. Cuna

13 COIIPOTUBJICHUS IIPU ABMOKCHUH TEJIa B 16.10 Eubmorexa LIOK
P P ' https://m.edso0.ru/ff0c3f76
XKUJKOCTHU WM rase
[TocTynarenbHOE U BpalaTesbHOE JBUKEHUE
a0COFOTHO TBEPIOTO TeNla. MOMEHT CHIIBI. bubnnoreka [HOK
14 .. 18.10
[iieyo cumbl. YciioBusi paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
MMnynsc MaTepraabHOM TOUYKH, CHCTEMBI
15 MaTeyI/IaJ'IBHLIXpTO‘ICK Nmnynse cuiibl. 3akoH 23.10 buGmorexa LIOK
p ’ Y ) ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE JIBH)KEHHE
PaGora u momrHOCTh cvitbl. KuHeTnueckas
16 sHeprusi MatepuanbHol Touku. Teopema 00 25.10 bubmorexa [JOK
p p - p ' https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPTUr
[TorenumaneHas sHeprus. [loreHnnanbHas
17 SHEPTUs yIpyro AepopMUPOBAHHOU MPY>KUHBI. 6.11 bubnnoreka [JOK
[ToTennmanpHas 3HEpPTHs TENa BOIU3N ' https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTU 3eMIIN
[ToTennmanpHble U HETIOTEHIIUATBHBIE CHIIBI.
CBs3b pabOTHI HEMOTEHIIMATIBHBIX CHJI C bubnnorexka [JOK
18 . 8.11
W3MEHEHUEM MEXAaHUYECKOW SHEPTUHN CUCTEMBbI https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPrUu
JlaboparopHas pabota «lccrnenoBanue cBI3u
19 paboOTHI CHITBI C UBMEHEHUEM MEXaHUYECKOM 13.11
SHEPTUHU TeJla Ha IPUMEPE PacTsHKEHUS '
PE3UHOBOTO KI'yTa
Kontponbras padota mo teme «Knnemartuka. bubnmnoreka [JOK
20 15.11
Jlnnamuka. 3aKOHbI COXPAHEHHUS] B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
21 KHMHETHYEeCKOH Teopuu. bpo >(I)Bc§oe 20.11 Eubmorexa LIOK
pHi. bpoyH ' https://m.edsoo.ru/ff0c4dc2
nswkenue. uddysus
XapakTep JBUKEHUS U B3aUMOJECHCTBUS YaCTHI]
22 BemecTBa. MoJIesT CTPOCHHUS Ta30B, JKUIKOCTEH 22.11
U TBEPABIX TEI
23 Macca monekyin. KonndecTBo BemiecTsa. 27.11
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[TocrosnHas ABoraapo

TennoBoe paBHOBecue. Temneparypa u e€

24 1 29.11
n3mepenue. [llkana remneparyp Llenbcus
o5 Wneanbusiii raz B MKT. OcHoBHOE ypaBHEHME 1 412 bubnnoreka [HOK
MKT ' https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei
. patyp pa epea bu6mmoreka [IOK
26 KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYIL. 1 6.12 .
. https://m.edsoo.ru/ff0c511e
Ypasuenue Menpeneera-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 1 11.12
JlaboparopHas padota «MccnenoBanue
28 3aBHUCHMOCTH MEXIy MapaMeTpamMH COCTOSHUS 1 13.12
Pa3peKEHHOTO Ta3a»
N3onponeccel B MACAITBHOM Ira3e U ux bubnuorexa [IOK
29 1 18.12 _
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepPMOAUHAMUYECKOH
CUCTEMBI M CIIOCOOBI € n3MeHeHus1. KoaraecTBo bubmuorexa [JOK
30 1 20.12 _
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEeprus https://m.edso0.ru/ff0c5952
0JIHOATOMHOTO HJICAJIbHOTO Ta3a
bu6mmoreka [IOK
31 Bunet Tenunonepenain 1 2512 https://m.edsoo.ru/ff0c5c36
VY ienpHas TEMIOEMKOCTh BEILECTBA.
32 KonuyecTBo TEIIOTHI MpH TETUIONEpEaayue 1 27.12 brbmiorexa [JOK
. p pesate. ' https://m.edsoo.ru/ff0c5c36
AnmabaTHbIif poriecc
IIepBbIil 3aKOH TEPMOAMHAMUKH U €T0 bubnnoreka [JOK
33 1 15.01 :
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc
HeobOpatumocts nporieccos B mpupoe. Bropoit bubnmnoreka [JOK
34 1 17.01
3aKOH TEPMOJUHAMUKU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KIJI TernmoBoi MamuHb 1 22.01 bubmnorexa LIOK
p ' https://m.edsoo.ru/ff0c600a
36 ukn Kapro u ero KIT/ 1 24.01
37 DKoJoru4eckue npoOaeMbl TEII0O3HEPTETUKH 1 29.01
38 O6o6maromuii ypok «MomnekymsipHas hu3nkKa. 1 31.01 bubnnoreka [HOK
OCHOBBI TEPMOJIUHAMUKH)) ) https://m.edsoo.ru/ff0c6938
39 KontponbHas padota mo teme «MomekymsipHas 1 5.02 bubmuoreka [JOK
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¢uznka. OCHOBBI TEPMOJUHAMUKI

https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u konaeHcauus. Mcnapenue 702 bubnmoreka [JOK
U KUIIEHUE ' https://m.edso0.ru/ff0c63b6
AOcCoIOTHAs 1 OTHOCHTEJIbHAS BIIAXKHOCTh bubnuorexa [JOK
41 N 12.02
BO3ayxa. HachlleHHsbIil map https://m.edsoo.ru/ff0c64d8
TBepnoe Teno. Kpucramnmueckue u amopHsbie
P p . pd bu6mmoreka [IOK
42 Tena. AHU30TPONMS CBOWCTB KPUCTAJLIIOB. 14.02 .
https://m.edsoo0.ru/ff0c65f0
Kunkue kpucrtamibl. CoBpeMEHHbIE MATEPUATIBI
43 [LnaBnenue u kpucramum3auus. Y genbHas 19.02 bubnnoreka [JOK
TertoTa miasyienus. CyomumManus ' https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHHE TEIIOBOTO OanaHnca 21.02 https://m.edsoo. ru/ff0c6820
DnekTpu3anus Ten. DIeKTpUuecKuu 3aps. Jsa bubnuorexa [JOK
45 26.02
BHJA DJICKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKY, TUBIIEKTPUKH U MOJTYIIPOBOJIHUKHU. bubnnorexa [JOK
46 28.02
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa https://m.edsoo.ru/ff0c6bcc
BsaumoneucTsue 3apsiioB. 3akoH Kynona. bubnuoreka [IOK
47 5 g 4.03
ToueyHbIH DIIEKTPUYECKUH 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJISL.
48 IT I/IEI WM CYyIEPITO3N 1/1;)1/1 BJIEKTPUYECKUX TOJIEH. 6.03 bubmorexa LIOK
DHHIIHIT CYTTEPHOSHIL P ' ' https://m.edsoo.ru/ff0c6df2
JInHnu HanpsKEHHOCTH
49 PaboTta cuit 3eKTpoCcTaTUYecKoro moss. 11.03 bubnnorexka [JOK
[Totentman. PazHOCTh TOTEHITHATIOB ' https://m.edsoo.ru/ff0c6f00
[TpoBOMHUKY U AUDIICKTPUKH B
50 3J'IpeI(T J(l)CTaTI/ILIeHCKOM nolile Juanexkrpuueckas 13.03 bubmorexa LJOK
p ' p ' https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bu6mmorexa [IOK
51 OnektpoemkocTh. KoHmeHncatop 18.03 https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOPA. bubnnorexka [JOK
52 20.03 _
DHEpPrus 3apssKeHHOTO KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "3mepenue 1.0
NEKTPOEMKOCTH KOHJeHcaTopa” ]
54 [IpuHUuMI neicTBr U MPUMEHEHNE 3.04

KOHACHCATOPOB, KOMMPOBAJIILHOI'O arlrapara,
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

CTPYWHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3anuTa. 3a3eMIICHUE IEKTPONpHOOpPOB

DNEeKTPUUECKUH TOK, YCIIOBUS €TI0
cymiectBoBaHus. [locrosaunsiil Tok. Crita Toka.
Hanpsokenne. Conpotusiienue. 3akoH Oma Juist
y4acTKa Ienu

8.04

56

57

[TocnenoBarenbHOE, MapaIeIbHOE, CMELIAHHOE
COeMHEHHE ITPOBOIHHUKOB. JIabopaTopHast
pabora «/3y4eHne CMEIIaHHOTO COEMHEHHS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH 3JEKTPUYECKOTO TOKA.
3akoH Jbxoynsa-JleHna

0.5

10.04

15.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3akoH OMa 715 TOJTHOM (3aMKHYTOM)
2JEeKTpU4ecKor nenu. KopoTkoe 3aMblkaHue.
JlaboparopHas padota «M3mepenne I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

17.04

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

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh

22.04

60

61

62

63

64

ONEeKTpUUECKUH TOK B BakyyMe. CBOUCTBa
AJEKTPOHHBIX ITYYKOB

[TonynipoBOAHUKH, X COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTb. CBOUCTBA P—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

DNIEeKTpUYECKUH TOK B pacTBOpax M paciuiaBax
AIEKTPOJIUTOB. DIEKTPOIUTUYECKAS
JTcconnanus. JIEKTPOIN3

DneKTpUYeCKHH TOK B Tazax. CaMOCTOATEIbHBIN
1 HECaMOCTOSITENIbHBIN pa3psa. MoaHusl.
[Tnazma

DnexTpuuecKkue NpudOphl U YCTPOUCTBA U UX
IpaKkTU4YeCcKoe MpuMeHenue. [IpaBuia TeXHUKH

24.04

29.04

1.05

6.05

8.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€30I1aCHOCTH

. bu6mmoreka [IOK
65 O6o0maromuit ypok «IeKTPOAMHAMHUKAY 1 13.05 https://m.edsoo.ru/ff0c8abe
KonTponbHas pabota 1mo teme § } BuGmorexa LOK
66 «Onekrpoctatuka. [loCTOSHHBIN AICKTPUIESCKUIT 1 15.05 .
https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3inu4HbBIX Cpeaax»
67 Pesepublit ypok. Kontponbhas pabora o reme 1 20.05 bubnuoreka [IOK
"DnexkTpoguHaMuka" ) https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O6001maronuii ypok mno 1 99 05 bubnnorexa [JOK
temaMm 10 knacca ' https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

N KoanuectBo yacoB Jlata DJIeKTPOHHbIE
n/_n Tema ypoka Beero Kontposbubie IIpakTuueckue A — undposbie
r padoThI padoThI Y oOpa3oBare/bHbIE
pecypchl
[TocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBHE. Eu6 exa LIOK
1 MarnuTHoe noje. Bekrop MmarHuTHOU 1 h ,[I;IDSJ.]/I;I;TG(;(S%O L/f0C9778
WHAYKIUU. JIMHUM MarHUTHOM MHIYKLIHHU — :
MarnuTtHOe 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT
. b K
2 Opcrena. BzaumopeiicTBre MpOBOJHUKOB C 1 H6J_IHOTeKa 1o
TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopnast pabora «/3yueHne MarHuTHOTO 1 1 bu6nmorexa LIOK
MOJISI KATYILIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
4 tokoMm. Cuiia Amnepa. JlabopatopHas pabora 1 1 bubmmoreka [JOK
«Hccnenosanne nelcTBUSA TOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JleiicTBrEe MarHUTHOTO TIOJISL Ha IBHXKYIIIYIOCS
5 3apspkeHHyro yactuiy. Cuna Jlopenna. Pabora 1 bubmoreka LOK
cnmbt Jopenia https://m.edsoo.ru/ff0c9df4
OnekTpoMarHuTHast uHAyKIus. [ToTok BekTopa
6 MarHuTHON uHAYKIuU. DJ{C uHayKuu. 3akoH 1
AIIEKTPOMAarHuTHOM MHAYyKIKu Dapanes
7 JlaGopatopHas pabota «MccienoBanue siBlIeHus 1 1 bubmmnoreka HOK
AJIEKTPOMArHUTHON MHTYKIIUW)) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SBNeHue camonnaykiuu. IJ1C 56 ITOK
8 CaMOMHYKITUU. DHEPTUsi MATHUTHOTO TOJIS 1 " J_mOTeKa
Y P https://m.edsoo.ru/ff0ca600
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHu4eckne ycTpoiCcTBa U UX NPUMEHEHHE:!
9 MOCTOSTHHBIE MATHUTHI, SJIEKTPOMATrHUTHI, 1
3JIEKTPOJIBUTATENb, YCKOPUTEITH JIEMEHTAPHBIX
YacTHUIl, THAYKIIHMOHHAS TTeYb
10 O6o06maromuii ypok «MarHuTHOE ToJIe. 1 bubnunoreka LIOK

DJIEKTPOMArHUTHAsE UHIYKITUS

https://m.edsoo.ru/ffOcab82



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11 KonTponbhas pabota no reme «MaraHutHoe bubnmoreka [JOK
noJie. DIEeKTPOMarHuTHasi MHAYKLUS» https://m.edsoo.ru/ffOcad58
CBo0OoIHbIE MEXaHUYECKHE KOJIeOaHusl.

12 ["apmonnueckue koneGaHusi. Y paBHEHUE bubmmoreka [JOK
rapMoHH4YecKnx koneOanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPrUuu
Jlaboparopuas pabota «lccrnenoBanue

13 3aBUCHMOCTH TIEPUO/Ia MATBIX KOJIieOaHUl Tpy3a
Ha HUTH OT JUIMHBI HUTH U MaccChl Tpy3a»

Konebarenbubid KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHUs B U1€aJIbHOM
14 KOJ‘I66I:;.TGJ'IBHOM KOHTYpE. AHAaJIOTHs MEXITY bubmorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
KoJIe0aHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU bubnnorexa [JOK
B HJICATbHOM KOJIEOATEITbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4
[TpencraBienue o 3aTyxaroImux KojaeOaHHsIX.

16 BoinykeHHBIE MEXaHUYECKUE KOJIeOaHMsI. bubmuoreka [IOK
Pe3onanc. BeIiHYKI€HHBIE DJIEKTPOMarHUTHBIE https://m.edsoo.ru/ffOcbb86
KoseOaHus
[Tepemennbin Tok. CHHYCOUANBHBIN

17 [IEPEMEHHBIN TOK. MOIIHOCTB IEPEMEHHOTO bubnmnoreka HOK
TOKa. AMIUTUTYJTHOE U JEUCTBYIOLIEE 3HAUEHNE https://m.edsoo.ru/ff0cbd34
CHUJIbI TOKA U HaIPSKEHUS

18 Tpauncdopmarop. [IponsBozacTso, nepegaya u
noTpedieHne 3NEeKTPUUECKON YSHEPTHH
YCTpoHCTBO U MPaKTHUECKOE MPUMEHEHNE

19 3ne1?TqueCK0rop3BOHKa, reHepgTopa bubmorexa [IOK

. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

20 anekTposHeprun. KynbTypa ucroab30BaHus
3JIEKTPOIHEPTHH B MOBCEAHEBHOU KU3HU

21 MexaHn4ecKue BOJIHBI, YCIOBUS bubmuoreka [IOK

pacnpoctpanenus. [lepuoa. Ckopocthb

https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpocTpaHeHus U AauHa BojHbL. [Tonepeunsie
Y TIPOJIOJIbHBIE BOJTHBI

3Byk. CkopocCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnmnoreka HOK
22 _
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTb. [lkaa 351eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
o4 [TpuHIUIBI PATUOCBSI3U U TEJICBUICHHUS.
PasButue cpencts cBsizu. Pagunonoxarus
bubmuoreka [IOK
25 KoHntpoinbhas padora «KojaebaHus U BOJTHBDY https://m.edsoo.ru/fOCCef8
[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B
26 0 pHo OJTHOI cpe IZ: T(I))qeqTIE)blﬁ MCTOYHUK CBETa bubmorexa LIOK
JIHOPOZL peac. ' https://m.edsoo.ru/ff0cd350
JIy4 cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuoreka [IOK
27 - .
ITocTpoenre n300pakeHUH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 0Tp axenue. [IpenenbHbIN yrou n}gﬁloro bubmnorexa [IOK
P - bel yr https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKeHUS
JlaGopaTtopHast pabota «M3mepenne mokazaress bubnnorexa [JOK
29 .
IIPEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B TUH3E. bubmmnorexka HOK
30 9 .
dopmyiia TOHKOHN JMH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHast pabota «MccinenoBanue CBOMCTB
M300paXKeHH B TUH3AX)
Hucnepcus ceera. CloXHBIH cocTaB 6e10ro
32 cgerta. [[Ber. JlabopaTopHas paboTa
«Habmoienne aucnepcun cBeTay
Wntepdepennus cera. udpakuus cera. bubmuorexa [IOK
33 N :
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [longpusanus bu6muoreka [JOK
CBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuueckre mpuOOpPHl U YCTPOMCTBA M YCIIOBUS
uX 0€30M1aCHOT0 MPUMEHEHUS
36 ['panu1Ibl MPUMEHUMOCTH KIACCUYECKOU bubnmoreka [JOK



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MexaHuku. [locTynaTel cnenuanbHOU TEOpUH
OTHOCHUTEIIbHOCTH

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

https://m.edsoo.ru/ffOcf862

bub6nmmoreka [IOK

31 3aMe/JIeHUe BpEMEHU U COKpAIeHUE JTUHbI https://m.edsoo.ru/ffOcfa42
o | matren s e e s B 10K
p Y ' https://m.edsoo.ru/ffOcfc68
DHEprus MOKost
Kontponbnas pabota «Ontuka. OCHOBBI bubmmoreka [JOK
39 . .
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. Dueprus u Bu6mmotreka [JOK
UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeITHE U HccaenoBanue Gorodddexra. bubnnorexa [JOK
Omnbithl A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorpdekra. YpaBHeHHE DUHIITEHHA
42 JUIst (1)OT(()1)3(1)(1)€CI1<)1(‘1;. <<Kpacrl)1as{ rpaHuLa» bubmorexa LIOK
’ https://m.edsoo.ru/ff0d015e
dboTtodrdpdexra
43 Hasnenue ceera. OnbiTe [1. H. JIeOenena. bubmmoteka IIOK
XUMHYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE
44 npuMeHeHue: GoTo3IeMEHT, (POToaaTUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3agau mo reme «71eMEHTBI KBAHTOBOM bubnuoreka [{OK
ONTUKN» https://m.edsoo.ru/ff0d0302
o | e o oo, O e B 10K
P e p a https://m.edsoo.ru/ff0d091a
aToma
but6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
"
18 mepexom arowa ¢ omnoro sposs oneprint Bumrorera LIOK
PEXON A P p https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl ciekTpoB
B I« .B Bpowums.
OJIHOBbIE CBOMCTBA 4acTHLL. BonHbl e Bpouiis Butmorexa LIOK
49 KopnyckynsipHO-BOJTHOBOW JTyali3M.

CroHTa"HHOE U BBIHYXXJICHHOC NU3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf862
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50

OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopna no ornpeneneHuio cocraBa
PaZlOaKTUBHOTO U3ITYYCHHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffod0fd2

51

CaoucTBa anbda-, 6era-, raMMa-u3TydCHUSI.
BrusiHue pagnoakTHBHOCTH Ha JKUBBIC
OpraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIbI.
Anbda-pacnaa. IeKTPOHHBINA U TTO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydyeHue

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

53

54

55

DHeprusi CBSI31 HYKJIOHOB B sijipe. SliepHbie
peakuuu. SnepHbd peaktop. [Ipodiemsr,
MEPCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
AIEPHOU SHEPrETUKH

OnemeHTapHble YacTUllbl. OTKpbITHE
Oo3UTpoHa. MeTobl HaOIOACHUS U
PErucTpanyu 3JIEMEHTapHbIX YyacTul. Kpyrubii
cToi «PyHITaMEHTAJIbHBIE B3aUMOJICUCTBUS.
EnuHcTBO M3HUYeCKON KapTUHBI MUPa»

Bun 3B€3anoro nHeba. Co3Be3ausi, spKue 3BE31bl,
IIJIAaHETHI, UX BUIUMOC IBUKCHUC. COHHC'—IHaH
cucTeMa

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

56

57

Comnnue. ConHeyHast akTUBHOCTh. cTOUHMK
sHeprun CoJTHIIA U 3BE3NT

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOM TI0CJIE0BATENBHOCTH. BHyTpeHHEE
cTpoenue 38€371. COBpeMEeHHBIE TPECTABICHUS
0 NIPOUCXOXKAEHHUH U 3Boronnn ColHIa U 3BE3]

58

Mineunsid [1yre — Hama ['anakTuka.
ITonoxenune n asmxenue ConHna B ['anaktuke.
lNanakTuku. YepHble ABIPHI B spax rajJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

60

Hepemennsie mpo6sieMbl aCTPOHOMUHI



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

61

62

KoHTpoinbHas pabota «J1eMEHTHI aCTPOHOMHUH
U aCTPOPUUKID)

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COITMAIILHON M D THUECKOH
chepax IeaTeIbHOCTH YeJIOBEeKa

63

O6o06matomuii ypok. Poibs u mecto pusuku u
aCTPOHOMHUH B COBPEMEHHOM HAay4YHOH KapTUHE
Mupa

64

O6o6maromuii ypok. Posib ¢pusndeckoii Teopuu
B (hOpMHUPOBAHUH IIPE/ICTABICHUN O
buznuecKoil kKapTuHe MUpa

65

66

67

O6o6maromuii ypok. Mecro pusuueckoit
KapTUHBI MUpPA B O0IIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O
Ipupoe

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DONeKTpOMarHuTHasE UHIAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIELUATIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnsbiit ypok. KBantoBas gpusuka. DneMeHThI
ACTPOHOMHUU U aCTPOPU3UKU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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