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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHS Ha YPOBHE CpemHero oomiero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXCHUH M TpeOOBaHMA K pe3yiabTaTaM OCBOCHHS OCHOBHOMA
oOpa3oBaTellbHOM mporpammbl, mnpeacraBieHHbIx B @DPI'OC COO, a Ttakke ¢ y4eroM
denepanpHOi pabodell MporpaMMbl BOCIHMTAaHHS M KOHICTIIUHM NPENOJaBaHHs y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBaTeNbHBIX  opranu3auusx Poccuiickoit  ®enepamum,
peayin3yoUMX OCHOBHbIE 00pa30BaTeNIbHbIE IPOrPAMMBI.

CopnepxaHue MHporpaMMbl 10 (U3MKE HaNpaBiIeHO Ha (POPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTuHBI Mupa oOydaromuxcsi 10-11 kmaccoB npu oOyuennn ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO nojaxoja. IIlporpamMma no ¢pusnke cCOOTBETCTBYET
tpeboBanusM ®I'OC COO kx MmIaHUPYEMbIM JMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pesyabprataM OOy4deHHs, a TaKKe YYUTHIBAET HEOOXOIUMOCTh PEaTH3alUU MEXKIIPEIMETHBIX
CBsA3eM (M3MKM C €CTEeCTBEHHO-HAaydHBIMU Yy4eOHbIMHU mpenMeramu. B Heil ompenenstorcs
OCHOBHbBIE 1I€IM M3y4eHUs (U3UKH HAa ypOBHE CpeIHEro oOmiero oOpa3oBaHUsl, IUIAHUPYEMbIE
pe3yiabTaThl OCBOCHHS Kypca (GU3WKW: JIMYHOCTHBIC, METalpelMETHBIC, IpeIMETHhIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o (u3nke BKIHOYAET:

e [UJaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca ()M3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

MPEeIMETHBIE PE3YJIbTATHI TI0 TOAaM OOyJYCHUS;

e cojiepkaHue yueOHoro npenmMera «dusukay 1o rogam o0ydeHUsl.

dusnka Kak Hayka o0 Hanbosee oOIMX 3aKOHAX MPUPO/IbI, BRICTYIAs B KAUYECTBE YYEOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIM BKJIAJl B CHCTEMY 3HAHMH 00 OKpYKarollleM MHpE.
[konbHBIA Kypc (UBHUKH — CHCTEMOOOPA3yIOIIMI JUIsl €CTECTBEHHO-HAYyYHBIX YYCOHBIX
MPeIMETOB, OCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4aeMbIX
XUMUeH, OuoJsoruei, pusznyeckor reorpadueil u actpoHomued. lcmosp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHMM OmpefenseT XapakTep ¢ pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJIyYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOMCTBaMHU M Apyrux. M3ydyenrne pU3uku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO- HAY4YHOW KapTUHBI MHpa oOydaromuxcs, B (GopMUpoBaHUE
YMEHUI IPUMEHATh HAY4YHbII METO]] O3HAHUS [IPU BBHIIOJHEHUN UMH YIEOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3uKku A YpOBHSI CpEeTHETO 00IIero o0pa3oBaHus MOJO0KEH P UACH,
KOTOpbIE MOXHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEP’KUT MaTepHaj U3 BCEX Pa3leNioB (PM3MKHM, BKIIFOYAET KaK BOIPOCH! KIACCHYECKOM, TakK U
COBPEMEHHOU (DU3UKH.

Hoes ceneparuzayuu. B cOOTBETCTBUM ¢ HEl MaTepualn Kypca Gpu3nku o0beJMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBisercs (opMHpoBaHUE MpENCTaBIEHUH o
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. EE€ peanuzanus npenosiaraeT UCHoOIb30BaHUE TYMaHUTapHOTO
noTeHuana Gpu3nyeckoi Hayk, OCMBICICHHUE CBSI3M Pa3BUTHs (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaK’Ke C MHMPOBO33PEHUECKUMH, HPABCTBEHHBIMH M SKOJIOTHYECKUMU NPOOIIEMaMH.

Hoes npuxnaonoui nanpasnennocmu. Kypc (U3MKM mpeanoiaraer 3HaAKOMCTBO C
IIUPOKHM KPYrOM TEXHHUYECKUX M TEXHOJOTMUECKHX MPHJIOKEHUN H3YUYeHHBIX TEOpUd Hu
3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX JKOJIOTMYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKxkKe 00CYX ACHUS MPOoOJIeM pallHOHAIBHOTO PUPOI0TIONb30BAHUS U
9KOJIOTMYECKO 6€301aCHOCTH.



CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpEIHEro oomiero oOpazoBaHUS
ABISAIOTCS  (u3nveckue Teopuu ((HOpMUpOBAHHME MPEICTABICHHH O CTPYKTYpE IOCTPOCHUS
¢busnueckoit Teopuu, posid (YHIAMEHTAIBHBIX 3aKOHOB M TPUHIUIOB B COBPEMEHHBIX
MPEJICTABJICHUSIX O TPHUPOJIC, TPAHUIIAX TPUMEHUMOCTH TEOPUM, IJIS OMHMCAHHS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U MIPOLIECCOB).
CuCTEeMHO- IS TETFHOCTHBIN MOJIX0/1 B Kypce (DU3UKH pean3yeTcs MPEeke BCETO 3a CUET
OpraHu3aluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydarommxcs. J{as 6a30Boro ypoBHs Kypca
(U3HKM — 3TO WCIIOJIB30BAaHUE CHCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIICPUMEHTOB H
na0opaTOpHBIX PabOT, KOTOpble B TIporpaMMe 1o (U3UKe OObEIUHEHBI B OOIMIMH CITHCOK
YUEHHUYECKUX TMPAKTUYEeCKUX paboT. Beinenenne B ykazaHHOM IepedHe JIaOOpaTOpHBIX PadoT,
MIPOBOJIUMBIX JIISi KOHTPOJSI W OIIGHKH, OCYIIECTBIISIETCS YYAaCTHHKaMH 00pa3oBaTeIbHOTO
mpolecca UCXo/i1 U3 0COOEHHOCTEN MJIAaHUPOBAaHUS U OCHAallleHus kabuHeta ¢usuku. [lpu s3Trom
o0ecrieunBaeTcsl OBJAJICHHE OOYYAIONIMMHUCS YMEHHSMHU TIPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
WCCIICIOBAHUS 3aBUCUMOCTEH (U3NYCCKUX BEIWYMH M TOCTAHOBKY OIBITOB TIO TIPOBEPKE
MIPEII0KEHHBIX THIIOTE3.
Bonbiioe BHIMaHKE yIeNseTCs PENICHUIO paCYCTHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aToM
IUTsl pacYE€THBIX 33724 MPHOPHUTETOM SIBIISTFOTCS 33/1a4M C SIBHO 33JJaHHOW (U3NYECKON MOJIENbIO,
MO3BOJISIIOIINE MPUMEHSATh W3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJerna
Kypca, TaKk U MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3aesioB. [y KaueCTBEHHBIX 3a/1a4 IPHOPHUTETOM
SBIIIOTCS 33JlaHUSl HAa OOBSCHEHWE TPOTECKaHWsS (PHU3UYECKHX SBICHHA W TIPOIECCOB B
OKpYXalolel KU3HH, TpeOyronue BbIOOpa (PU3NYECKOW MOJENTH Il CHTYaIllud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsimu PI'OC COO K MaTepuaqbHO- TEXHHYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca 0a30BBIA YpPOBEHb Kypca (DU3WKH Ha YpPOBHE CPEIHETrO
obmero oOpa3oBaHUs JODKEH W3YYaThCsl B YCIOBUSAX MPEIMETHOTO KaOWMHETa (PU3MKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IuKiIa. B xkabunere
¢bu3ukn  TOJDKHO OBITH  HEOOXoauMoe JlabopaTopHOE OOOpYAOBaHWE HJIsi  BBITIOJHEHUS
yKa3aHHBIX B MpOrpaMMme Mo (pU3MKe YUYCHHUYECKHX MPAKTHUYECKUX PadOT U JEMOHCTPALIMOHHOE
00opyI0BaHKE.
JleMoHCcTpallMoOHHOE 000pyZOBaHHE (OPMUPYETCSI B COOTBETCTBHM C IMPUHIUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH U OOECIeYMBAET MOCTAHOBKY MEPEUYUCICHHBIX B IporpaMmme Mo
¢bu3MKe KIOYEBBIX JEMOHCTPALUN JUIS MCCIEAOBAHUS H3Y4aeMbIX SIBJICHUH M IPOLIECCOB,
SMIUPUYECKUX UPYHIAMEHTATBHBIX 3aKOHOB, MX TEXHUUECKHUX MPUMEHEHUH.
JlaboparopHoe oOopymoBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT dopMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TemaTuueckue KOMIUIEKTHI Ja0OpPaTOpHOTO OOOpYIOBaHHS JIOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHUQPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX TaOOPATOPHIA.
OCHOBHBIMH TIENIIMU U3yUeHUsI GUZUKH B 00111eM 00pa30BaHUU SBIISIOTCS:
e hopMHpOBaHNE UWHTEpeca U CTPEMIICHUS OOYYaroIMUXCs K HAyYHOMY H3YYECHUIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYaAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

epa3BUTHE TPEJCTABICHUH O HAyyHOM METOJ€ TMO3HaHUS U  (POPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e hopMHpOBaHNE HAYYHOTO MHPOBO33PEHHSI KaK pe3yabTaTa M3YYEHHS OCHOB CTPOCHUS
MaTepuu U (pyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e hopMHUpOBaHUE YMEHHI OOBSICHITH SIBJICHUS C HCIOJIb30BaHUEM (DPM3MUYECKUX 3HAHUU U
Hay4YHBIX JIOKa3aTeIbCTB;

e hopMHUpOBaHUE TPEACTABICHUN O PONU (DU3MKHU UL Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.



JlocTiokeHne 3TUX Lenell o0ecreynBaeTcsl PelIeHUeM CIEAYIOIMX 3agad B Ipolecce
M3YYeHHUS Kypca (PM3MKHU HA YPOBHE CPEAHETO OOIIero 0Opa3oBaHuUs:

e IprOOpEeTEeHNEe CUCTEMBbI 3HAHUHM 00 OOLIMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOUAsi MEXaHUKY, MOJIEKYIAPHYIO (PU3HKY, 3JEKTPOINHAMHKY, KBAHTOBYIO
(bU3UKY 1 27I€MEHTHI acTpO(PU3HKH;

e opMHpOBaHME YMEHUH MPUMEHSITh TEOPETHYCCKHE 3HAHUS  JUISI OOBSICHEHUS
(u3MYeCKUX SBJICHUM B TPUPOAEC W IS TPHHATHS TNPAKTUYCCKUX PEIICHUN B
MOBCEIHEBHOM JKU3HH;

® OCBOEHHE CIIOCOOOB pelIeHUs pa3IMyYHbIX 3ajau ¢ BHO 3aJaHHON (pr3MUECKON MOJIEIbIO,
3a/a4, [0Jpa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3JaHue (U3MYECKOH MOJEIH,
aJICKBaTHOW YCIIOBHSIM 3a]1a4U;

e MOHMMaHKWE (U3MUYECKUX OCHOB W TPHUHIIMIIOB JICHCTBUS TEXHUYECKHX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIOCPEY;

® OBJIQJICHUE METOJIaMU CaMOCTOSATEIbHOIO IUIAHUPOBAHUS M MPOBEICHMS (PU3MUECKUX
OKCTIEPUMEHTOB, aHaIM3a W  HMHTEpIpeTaluu  WHPOpPMAlWHU,  ONpeACTICHHUS
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yiIbTara;

® CO3JJaHUE YCJOBHM JUISI Pa3BUTUS YMEHHH MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOM
NEeSITeIbHOCTH.

Ha wmsydyenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEIHETO OOIIero oOpazoBaHUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 wacoB (2 yaca B Henmeno), B 11 kimacce — 68 gacoB (2
gaca B HEJICITIO).

[Ipemyaraemerii B mporpamme no Gu3uKe nepedeHb J1ad0paTOPHBIX UTIPAKTHICCKUX PadoT
SBIIIETCS. PEKOMEHJIOBAaHHBIM, YYMUTEIb JENaeT BBHIOOpP MpoBedeHHs 1a00paTOpHBIX paboT u
OTIBITOB C YUETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00Yy4aromuXxcsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka ¥ MeTObI HAYYHOT 0 MO3HAHUS

®dusnka — Hayka o mpuponae. Hayunbie MeTOIbI TO3HAHUS OKpYXKaromero mupa. Poib
AKCIIEPUMEHTA M TEOPUH B MPOIIECCE MMO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PH3HUKE.

MopenupoBanue (HU3MYECKUX SBJICHHH U TpoleccoB. Hayunbie rumortesbl. Ouznyueckue
3aKOHBI M TEOPHH. [ paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAaKTUYECKOM JIeATCILHOCTH JIHOJICH.

Jlemoncmpayuu

AHaIOTOBBIE U 1UpOBBIC HU3MEPHUTEIIbHBIC IpUOOPHI, KOMIBIOTEPHBIC
JIaTYHKH.

Paznen 2. Mexannka

Tema 1. Kunemamuxka

Mexannyeckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBM)KCHMSI.
Cucrema otcuéra. Tpaekropus.

[lepemerienue, cKOpocTh (CpenHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUATBHON TOYKHU, UX MPOEKIUU HA OCH CUCTEMbI KoopAuHatr. Cll0)KeHHE NEepEMEIEHUN U
CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpsIMOJMHENHHOE JBMKeHue. I'paduku 3aBucHUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U NEPEMELIEHUS MaTEpUAIbHON TOYKU OT BPEMEHH.



CBoOoiHOE TIazicHre. Y CKOpEeHUE CBOOOTHOTO TIa/ICHUS.

KpuBonuueiiHoe nBwxeHue. J[BMKEHHME MaTEepUaIbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAACKOpocTh. [lepron u yacrora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHWE: CHUIOMETp, JBHKCHHE
CHapSIOB, IIEMHBIE U PEMEHHBIE TIEpeIayu.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, WILTIOCTPAIUsl KHHEMATHUYECKUX XapaKTEPUCTHK IBHKCHUSI.

[IpeoOpazoBanme ABMKEHUN C UCTIOJIBL30BaHUEM POCTHIX MexaHu3MoB.[lagenue e B

BO3JIyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY W TOPU30HTAIBHO.
N3mepenue yckopenust cBoO00AHOTO maieHus. HampaBiieHre CKOpOCTH NP ABMKEHUH 110
OKPY)KHOCTH. Vuenuueckuii sxcnepumenm, 1abopamopmvie padonul

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIbIO OTPEICTICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIICHHUS  MEXAY  MNYTSIMH,  NPOUJCHHBIMH  TEJIOM  3a
MOCJIEIOBATENIbHBIE pPAaBHBIE TMPOMEXKYTKH BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBIDKCHHH C
HA4aJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

W3yuenune nBrKeHUs MapuKa B BA3KOM )kuIKkocTU. M3yuenne

JBIDKEHUS TeJ1a, OpOIIeHHOTO ropu30HTANIBHO. Tema 2. /lunamuxa

[TpuHnmn OTHOCHUTEIIBHOCTHU [Nanmnes. IlepBb1it 3aKOH HeroTona.
WNHepuynanpHbIe CHCTEMBI OTCUETA.

Macca Ttenma. Cuna. Ilpunnumn cynepno3uuuu cui. Bropoit 3akon Herotona mist
MaTepuanbHOU TOUKU. TpeTnii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BceMHpHOTo TAroteHus. Cuna Tsxkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kadeHus1). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUS U cuia TpeHus nokos. Kosaddumnument tpenus. Cuia conpoTUBiieHUs
IIPU JBUKEHUU TeJa B )KUJIKOCTU WUJIU Ta3e.

[TocTynarensHoe U BpaliaTeabHOE IBUKEHUE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. YciioBus paBHOBeECHS
TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TMOJAUIMITHUKY, JIBH)KEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepLUUH.

CpaBHeHME MacC B3aUMO/IEUCTBYIOIIMX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuL

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JedopMalinu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U MaJICHUN.

CpaBHEHME CHUII TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKECHHUS.

VYcnoBus paBHoBecust TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul VI3yuenue

JBUKEHHS OpyCKa MO HAKIIOHHOM MI0CKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasiie, ot ux aeopmarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLLETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenus 6 MEXaHuke

Nmnynsc MatepuaibHON TOUKH (Tesa), CUCTEMBI MAaTEPHANIbHBIX TOYEK. VIMITysbC CUIlbl U
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPAHEHHUS UMITyJbca. PeakTUBHOE IBUYKEHUE.

PaboTa cuitbl. MOIIIHOCTD CHUIBI.

Kunernueckass sHeprus maTepuaibHOW TOukd. Teopema 00 M3MEHEHMHM KHHETHYECKOU
JHEPTHUH.

[loTenumanesHas 3Heprus. [loTeHanbHas SHEprus ynpyro 1epopMUpPOBaHHON MPYKUHBI.
[ToTeHumanpHas 3HEpPrus Teaa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnmanpHple ¥ HEMOTEHUUANbHbIE CHIIbL. CBs3b pabOThl HEMOTEHUIHUAIbHBIX CHJ C
M3MEHEHHEM MEXaHUYECKOM 3HEPIHU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUUECKON SHEPruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckre ycTpoMCTBA M NMPAKTHUECKOE NPUMEHEHHUE: BOJOMET, KONEpP, NMPYKUHHBIN
MIACTOJIET, IBUJKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeakTnBHOE ABIKEHUE.

[lepexon noTeHIMaIbHON YHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHne abCoOMOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JBYX OJUHAKOBBIXHUTSHBIX
MasTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOI 3HepruuTena Ha
MIPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MousekyJisipHasi pu3nKa ¥ TEPMOIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUYECKON TEOPUU U UX ONBITHOE 00OCHOBAHUE.
BbpoynoBckoe nBwxkenue. Quddy3us. Xapakrep [IBMKEHUS U B3aUMOJCHCTBUS YaCTHI]
BemecTBa. MoJenu CTpoeHus ra3oB, JKUIKOCTEH M TBEPABIX Tel U OOBSCHEHUE CBOMCTB
BEIllECTBA HAa OCHOBE A3THX Mojened. Macca u pasmepsl Mosiekyid. KosimuecTBo BemiecTBa.
[TocrosinHas ABoraapo.

Termmosoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO- KUHETHYECKOH TEOpUU
uaeanbHOro raza. AOCOJIIOTHas TeMmiepaTypa Kak Mepa CpeJHed KHHETHMYECKOH SHEepruu
TEIUIOBOrO ABMWKEHMA dactuy rasa. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpasuenne Menneneesa—Knaneiipona. 3akon JlanpToHa. M3ompoueccel B MIEaIBHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencTaBieHre U30IPOLIECCOB: M30TEPMa,
n30xopa, u3obapa.

TexHuueckue ycTpoiicTBa U MpakTUUECKOE IPUMEHEHHE: TEPMOMETP, OHapoMeTp.

Jlemoncmpayuu

OneIThl,  AOKa3bpIBAIOIIME AMCKPETHOE CTPOEHHE BELIECTBA, dororpaduun
MOJIEKYJI OPraHUYECKUX COECIUHEHUN.

OnbITh! 0 UG PY3UN )KUIKOCTEH U Ta30B.

Mojiennb OpOYHOBCKOTO JIBUKEHHSI.

Mogens onbita IlTepHa.

ONBITHI, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOIEHCTBUSL.



Monens, WiuTIoCTpUpYIOLiasi IPUPOLy AABJICHUS ra3a Ha CTEHKU cocyna. OMbIThL,
WJUTIOCTPUPYIOIIHE ypaBHEHUE COCTOSIHUS UJICAJILHOTO rasa,
H30IIPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomsl
Omnpenenenrne Macchl BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHHOOBEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEll.
HccnenoBanue 3aBUCHMOCTH MEXKY IapaMEeTpaMU COCTOSIHUS Pa3pe’KEHHOIo rasa.
Tema 2. Ocnosvt mepmoouHamuru
TepmonnHamuueckass cucrteMa. BHyTpeHHss SHEpPrusi TEpMOIUHAMUYECKOU
cucTeMbl M cnocoObl e€ m3MeHeHHsa. KonmuecTBo TeruoTel W paboTta. BHyTpeHHss sHEprus
OJIHOATOMHOT'O HJEaNbHOrO Ta3a. Buael Temionepenadu: TEIUIONPOBOAHOCTb, KOHBEKIUS,
u3NyyeHue. Y ienbHas TeII0EMKOCTh BellecTBa. KoanuecTBo TEmIoThl MpH TeIonepeiaye.
[lonstne 06 aamabatHOM mpouecce. IlepBwlii 3akoH TepMoauHaMuku. IIpumenenue
MIEpPBOTro 3aKOHA TEPMOJIMHAMUKH K H3oIpoleccaM. I'papuueckasunrepnperanust paboThl rasa.
Bropoii 3akon TepmoauHamuku. HeoOpatumocth mpoueccoB B mpupojae. TeroBbie
MaiuHbl. [IpUHIMIBI 1eHCTBUS TEIJIOBBIX MalIUH.
[IpeoOpazoBanusi 2HEpruM B TEIUIOBBIX MamuHax. Kosdduiument mnone3Horo aencTBHs
terioBoi MamuHbl. [ukn KapHo u ero xosdduimeHT noje3Horo aedcTBUa. DKOJIOTHYECKHE
po0JIeMbl TETNIO3HEPTeTUKH.

Texanueckue yCTpOHCTBa U TPAKTUYECKOE MIPUMEHCHHUE: JIBUTATEh
BHYTPEHHETO CrOpaHusi, OBITOBON XOJIOAWIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpPruM Tejla MPH COBEPIICHUHM pPabOTHI: BBUIET MPOOKU M3
OYTBUIKM TIOJ JIEHCTBHEM C)KaTOrO BO3/AyXa, HarpeBaHwe 3(upa B JATyHHOU TpyOKe MyTEM
TpeHus (BUICOEMOHCTPAIIHS).

N3menenne BHyTpeHHEN SHEPTUM (TEMIEpaTyphl) Tella MpH TeIlonepeaye.

OnbIT 10 aquabaTHOMY PACIIMPEHHIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CrOPaHusi, peaKTHBHOTO IBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne ynenbHOM TemI0EMKOCTH.

Tema 3. Azpecamnbie cocmosanusn eeuwecmea. Dazoevle nepexoovl

[TapooOpazoBanue u koHneHcanus. Vcmapenne wu  kumneHue. AOCONIOTHAE U
OTHOCHUTEIIbHAs BIAXKHOCTH BO3/yXa. Hachlmennslil map. YaenbHas TemioTa napooopazoBaHUs.
3aBHCHUMOCTh TEeMIEPaTypbl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHM30TPOIHS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamnsl. CoBpeMeHHble Marepuanbl. [lmaBreHue u kpucramnuzauus. YIelbHas
TeruioTa riaBneHus. Cyonumanus.

YpaBHEeHHe TEMIOBOro OasaHca.

TexHuueckre yCTpOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU TIOJyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHuKE€HHOM JIaBJICHUU.

CriocoObl U3MepEeHUs BIaKHOCTH.

Habmroienne HarpeBaHus 1 MIaBJISHHS KPUCTAILTUYECKOTO BeliecTBa. JleMoHcTpanus

KpUCTAJUJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomoi



I/I3MepeHI/Ie OTHOCHUTEIIFHOM BIAXKHOCTHU BO3ayXxa.

Paznen 4. daexkTpoauHammuka

Tema 1. Inexkmpocmamuka

DnekTpu3aiusi Tel. ODJNeKTpUYecKuid 3apsia. [[Ba Buga dIIEKTpUUECKHX —3apsijIoB.
[IpoBOAHMKH, TUAIEKTPUKHU U TIOTYIIPOBOTHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsia.

BszaumopneiictBue 3apsinoB.  3akoH  Kynona. ToueuHslil  anexTpuyeckuil  3aps.
Onektpuyeckoe moje. Hampsok€HHOCTh snekTpudeckoro moisa. [lpuHmmn cyneprno3unuu
ANEKTPUUECKUX MmoJieh. JINHIN HAPsHKEHHOCTHU AJIEKTPUUYECKOTO TIOJISL.

PabGora cun anekrpocrarmueckoro mois. [loTteHmman.  Pa3HOCTh  MMOTEHIMAJIOB.
[TpoBOAHUKY W TUAIEKTPUKHU B IJEKTPOCTATUUECKOM MoJje. J(udaeKkTpudeckas mpoOHUIIaeMOCTb.

OnexktpoéMkocTb. Konaencarop. DneKTpoEMKOCTh TIOCKOTO KOHJIEHCATOPA.

DHeprusi 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHuueckre YCTpPOMCTBA M MPAKTUUECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, DJIEKTPOMETD,
ANIEKTPOCTAaTUUECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpoiCTBO M NPUHIMI JEHCTBHS JJIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[TpoBOAHMKY B 3JIEKTPOCTATHIECKOM TIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTa.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3IEKTPOEMKOCTH MIJIOCKOTO KOHJEHCaTopa OT  IUIOLIAJN
IJIACTUH, PACCTOSTHUSI MEXAY HUMH U AUICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol

H3Mepenue 35eKTpoEMKOCTH KOHIEHCaTOpa.

Tema 2. Ilocmosannwtit 3nekmpuueckuit mok. Toku 6 paznuunvix cpedax

DIIEKTPUYECKUI TOK. YCIOBHSL  CYIIECTBOBAHMS AIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuia Toka. [IocTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 15t yyacTka IEeMu.

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VnenvHoe COIPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaiieabHOE, CMEIIAHHOE COSIMHEHUE TTPOBOTHUKOB.

Pabora BIIEKTPUUYECKOTO TOKa. 3akoH Jxoyna—Jlenua. MomHocTh
3JIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA ToKa.3akoH OMa 1y
MOJIHOM (3aMKHYTO) aneKTpruueckoi renu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHas MIPOBOJIMMOCTh TBEPBIX METAJIJIOB. 3aBUCUMOCTh

CONIPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CobcTBeHHast " IIPUMECHAs IIPOBOJIUMOCTD
MOJIyIIpoBOAHUKOB. CBOMCTBa p—n-niepexosa. [1osrynpoBoAHUKOBBIE TPUOOPHI.
DOneKTpuuecKui TOK B  pacTBOpax U paciuiaBax AJIEKTPOJINTOB.

DNEKTPONUTHYECKAs! IUCCOLMALINSL. DIEKTPOIHN3. DIEKTPUUECKUN TOK B razax. CaMoCTOATENbHbIN
Y HECAMOCTOSTENbHBINA pa3psaa. Monnus. [Liazma.

TexHuyeckue yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHHUE: amIIepMETpP, BOJBTMETD,
peocTar, WCTOYHHMKH TOKa, OJIEKTPOHArpeBaTelbHbIe MPHOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOPHI, TEPMOMETP COMPOTUBICHUS, BAaKyyMHBIH IHOJN, TEPMHUCTOPHI M (POTOPE3UCTOPHI,



MOJIYITPOBOIHUKOBBIN JIMO/, TalbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMIPSIAKEHUS.

3aBUCUMOCTb CONIPOTUBIICHUS LWJIUHIPUUECKUX MPOBOJIHUKOB OT JJIMHBI,IIOMIAAN
MOTNEPEYHOT0 CEYCHUsI U MaTepuaa.

CMmeniaHHO€ COeIMHEHNE TIPOBOIHUKOB.

[Ipsmoe  u3mepeHue JIEKTPOABMKYIIEH cunsl.  Kopotkoe 3aMbIKaHHE
raJlbBAHMYECKOT0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IpOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMenanHoro COeIMHEHUS pE3UCTOPOB.

N3mepenue  2i€KTpOABIKYIIEH CHJIBI HCTOYHMKA TOKa M €r0  BHYTPEHHEro
COTIPOTHUBIICHUSI.

Ha6nronenue snexkrponmsa.

MexnpeamMeTHblie CBSI3U

N3yuenne kxypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBs3€ll C KypcamMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJOTHH.

Mesicnpeomemuvie nonwsamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAy4dHBIM (akT, THmore3a, (pu3Mveckas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOICHHE,
9KCHEPUMEHT, MOJIEIIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIMHEeWHas (yHKLusA, mapadosa, runepooa,
uX rpauky U cBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M MX INPOCKUMH HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusa: Mexanndeckoe ABMKEHHE B JKUBOW mpupoje, 1udpdysus, ocMocC, TEI000MeH
KHUBBIX OPraHU3MOB (BHU/bI TEIUIONIEPEaUH, TEIUIOBOE PABHOBECHE), HIICKTPUUYECKUE SBICHUS B
YKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, XXUAKOCTEH M Tra3oB, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALNS, TaJIbBAHUKA.

Ll'eozcpacghus: B1axHOCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeua: npeodpa3oBaHue JBUKEHUI C HCIOJIb30BAHHMEM MEXaHU3MOB, YUET TPEHUS B
TEeXHUKE, MOJIIUIHUKK, HCIOJb30BAaHME 3aKOHA COXPAHEHUS HUMIIylbca B TeXHUKE (pakerta,
BOJAOMET W Jpyrue), JBUTaTelb BHYTPEHHEIO CropaHusi, MapoBas TypOWHA, OBITOBON
XOJIOIWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN TMOJy4YEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYECKas  3aliuTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPHUHTEp, HIEKTPOHArpeBaTesIbHbIE  MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FraJIbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHAMHKA
Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKYUA
IlocTossHHBIE MarHuThL. B3anMmoneicTBHE NOCTOSAHHBIX MAarHUTOB. MarHuTHoe IHOJeE.
Bexrop marauTHOM MHAYKIMK. [IpyHIUI Cyneprno3uuy MarHuTHLIX 1ojei. JIMHUM MarHUTHOU



uHaykuu. KapTtuHa nuHuit MarHuTHOM MHAYKIIMH TOJISL MOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E Moje NMPOBOJHMKA ¢ TOKOM. KapTuHa JMHUI MHAYKIMHA MAarHATHOTO IIOJIS
JUIMHHOTO IIPSMOIO IIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOT'O IIPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB CTOKOM.

Cuna Amriepa, €€ MOy Ib U HaIlpaBJICHHUE.

Cuna Jlopenma, e€ MoOAyidb W HampaBlieHue. JIBuKeHWE 3apspDKeHHOW 4YacTHUIbl B
OJIHOPOJIHOM MarHuTHOM ToJie. PaboTa cuibl JlopeHniia.

SIBneHue ONIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEeKTOpa MAarHUTHOW HMHIYKLHH.
DNEeKTPOABMKYIIAsl CUJIa UHAYKIUHU. 3aKOH JIEKTpOMarHuTHOW unaykuuu dapanes.

BuxpeBoe anexkrpuyeckoe Imose. ODIEKTPOABMKYILAs CHUJa HHAYKIUMU B IPOBOJHHKE,
JBHKYILIEMCSI TIOCTYNIATENBHO B OJTHOPOJAHOM MArHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHnyKkTHBHOCTD. SIBIEHNE CAMOUMHIYKIIMH. DJIEKTPOABIKYIIAs CHUIa CAMOMHYKIIUH.

DHeprusi MarHuTHOTO TIOJIs KATYIIKA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckre yCTPOWCTBA H TPAKTUYECKOE TNPUMEHEHHWE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHHTHI, JIEKTPOIBUTATENh, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHUIl, WHIYKIIMOHHAS TT€Yb.
Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHUE AIIEKTPOHHOTO IMy4YKa MarHUTHBIM ToJieM.JInHIN

WHIYKITAA MAarHUTHOTO TIOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB ¢ TOKOM.Cuia

Awmrnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA. SIBIIeHNE

AJIEKTPOMArHUTHOM MHTYKIIHH.

[IpaBuno Jlenua.

3aBUCHMOCTD JJICKTPOJBIDKYIIEH CHUJIbI MHAYKIIMH OT CKOPOCTH HM3MEHEHUSIMAarHUTHOTO
IMOTOKA.

SIBneHne caMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol

N3yueHnne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanue AeicTBUS OCTOSTHHOTO MarHuTa Ha paMKy ¢ TokoM.MccneoBanue siBICHUS

ANIEKTPOMArHUTHOW WHIYKIIMH.

Pa3znen 5. Kosied0anusa 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koaeoanus

KonebarenpHas cucrema. CBOOOIHBIE MeXaHWYECKHME KoJsieOaHUs. [apMoHMYECKHE
konebanus. Ilepwon, dwacrota, ammutyga U (aza konebanuil. [IpyXUHHBIII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHUYECKUX Kojebanuil. [IpeBpamieHue sHepruu
MIPU TapMOHUYECKUX KOJIEOaHUSX.

Konebarenbublit  koHTYp. CBOOOJHBIE AIIEKTPOMATHUTHBIE KOJICOAHHS B HICATHHOM
KojebaTeNbHOM KOHType. AHaJOTUs MEXAY MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMH
konebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxawIUX KojeOaHUSAX. BeIHYX/IeHHbIE MeXaHMYECKHE KOJeOaHus.
Pe3onanc. BeIHYX/IeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiit Tok. CHHYCOUIANbHBIN NEpPEeMEHHbIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMILUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIPsHKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepenada U MOTPEOICHHE HICKTPUUYECKON HSHEPTUU.



DKOJIOTUYECKME PUCKU IIpU IPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCIOJIB30BaHUS
JIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HU.

TexHuueckue YCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUHM 3BOHOK,
reHepaTop NEPEMEHHOTrO TOKA, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapaMmeTpoB KosieOaTeNbHOMN CUCTEMBI (TPYKUHHBIH WJIH
MaTeMaTH4ecKuii MasiTHUK). HaOmonenne 3aryxaromux konebanuid. ViccienoBanme CBOHCTB
BBIHYX/ICHHBIX Kosiebanuil. Habmonenre pesonanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpSOKEHUsT OT BPEMEHH) Ul
AJIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3onanc npu mocnenoBaTeIbHOM COEIMHEHUHU PE3UCTOpPa, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOpa.

Monenb TUHUY 3IEKTpONepeIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH NEPHOJIa MaJIbIX KOJIe0aHH rpy3a Ha HUTHU OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanne mnepeMeHHOTO TOKa B LENUM W3  MOCIENOBATEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbI

Mexannyeckue BOJHBI, ycloBusi pacupocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u janvHa BoJsiHBL IlomepeuHble W mponoibHBIE BOJHBL. MHTepdepeHuus u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHS M3IY4€HHMs JJIEKTPOMATHUTHBIX BOJH. B3aumHas
opueHtauus BektopoB E, B, V B snekrpomarHuTHON BojHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXK€HHE, IMpeJioMIIeHUe, Moispusanus, Aaudpakuus, unrepdepenuus. CKOpocTh
3IIEKTPOMAarHUTHBIX BOJIH.

[IIkaia 37€KTPOMArHUTHBIX BOJH. [IpuMeHeHue 31eKTpPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHuuner  paguocBsizu W TeleBUACHUs. Pamuosokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckre ycTpoWcTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIbTPA3BYKOBAasl JIMAarHOCTUKA B TEXHUKE W MEIULMHE, pajap, PaaUONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neusp.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCTpaHeHHe MOTIEPEYHbBIX U MPOI0JIbHBIX BoJH.KoneOmomeecs Teno

KaK MCTOYHHK 3BYKa.

Habmronenue otpaxkeHus U mpenoMIeHUs] MeXxaHn4eckuX BoJH. HaOmronenue

uHTepPepeHIu 1 TUdPaKIIIN MEXaHUYECKUX BOJTH.3BYKOBOM pE30HAHC.

Habmtonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYAONW MYaCTOTOU
kosnebanuil. MccnenoBanue CBOMCTB 2JEKTPOMAarHUTHBIX BOJH: OTpakeHUE, IpeIoMIICHHE,
MoJISIpU3anus, AMPpakius, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOe pacpoCTpaHEHUE CBETA B OJTHOPOJHOM cpelie.
JIyua cBera. ToueyHbIil HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHsl cBeTa. [locTpoeHne H300paxKeHUil B IIJIOCKOM
3epkae.



[Ipenomnenne cBera. 3akOHBI MpEJIOMIICHHs cBeTa. AOCOJIOTHBIM TOKa3aresb
npenomwiieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenesnbHbI Yroa MOJHOIO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CioxHbIi cocTaB 0esoro cera. LBerT.

CoOuparome W pacceuBarouiye JHH3bI. ToHKas JuH3a. DOKYCHOE pacCTOSHHE U
ONTHUYECKas CHJIa TOHKOU JnH3bL. [locTpoeHune n3o0pakeHuil B cOOMpAIONINX U pacCenBarOIINX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonHoBast onrtuka. HMHTepdepenius cera. KorepeHTHbIE HMCTOYHUKH. Y CJIOBHS
HaOJII0IeHUS] MAKCUMYMOB U MHHUMYMOB B MHTEp()EpPEHIIMOHHON KApTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. Judpakuuonnas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TP MaJ€HUH MOHOXPOMATHUECKOI0 CBETa Ha TU(PAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycCTpoWCTBa M MNpaKTHUYECKOE NPHUMEHEHHUE: OYKM, Jymna, ¢oToamnmnapar,
MIPOEKIIMOHHBIN arnapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHASIONTUKA, AUPPAKIIMOHHAS PEIIETKA,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeiiHOe pacnpocTpaHeHue, OTpaXXeHHEe U MpeloMIICHHE CBeTa.
OnTrueckue npruOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHne. Moaens cBetoBoja.MccnenoBanue

CBOMCTB N300pKCHHH B JIMH3AX.

Moenu MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue uarepdepeniuu ceera.

Ha6mronenue nudpaxiuu cera.

Ha6mronenue qucnepcun ceera. [lomydenne

CHEKTpPa C TOMOILIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ nomoisio AudpakuronHon pemérku. Habmogenue

MOJISIPU3ALIUY CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3mepenue nokazatens npenomiieHus crekia. VccienoBanue cBOMCTB H300paxeHmil B
nuH3ax.Halnronenue qucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI CIeIMATbHOM TEOPHUH OTHOCHTEIbHOCTH
['panHuiel NPpUMEHUMOCTH KIACCMYECKOW MexaHukd. [locTymarel crenuanbHON TeopHH
OTHOCUTEIIbHOCTH: HWHBApUAHTHOCTh MOJYJS CKOPOCTH CBeTa B BaKyyMmMe, MPUHIUI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILEHUE JITUHBI.

3Hepr1/m " UMITYIIBC peHHTHBHCTCKOﬁ HYaCTHUIIBI.
CBsI3b MaCCHI C 3Heereﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. 9Hepr1/1;1 IIOKO4.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmot KEAHMOB0U ONMUKU
®otonbl. Popmyna [Inanka cBa3u 3Hepruu (GOTOHA C €ro YaCTOTON. DHEPrHsi U UMITYJIbC
¢dorona.
OtkpeiTue U uccienoBanue ¢orodpdexra. Omnbitel A. I. CroneroBa. 3aKOHbI
¢dororddexra. YpasHenue DitHmTeitHa aus porosddexra. «KpacHas rpanunia» dpororddexra.
JNaBnenue cBera. Omnwitel I H. JleGenera.



XHUMHUYECKOE IEHCTBUE CBETA.

Texnuueckue  ycTpoiicTBa M INPAKTUYECKOE IPUMEHEHHE: ¢doroanement,
¢doromaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢hheKT Ha YCTAaHOBKE C IMHKOBOW TJIACTHHOM.

Nccnenoranue 3akoHOB BHeNTHero GoTodddekra.

Ceeroauo.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopuens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesauro o -dactur. [lmanerapuas
Mozens aroma. Iloctynarsl bopa. M3nydyenue u nornomnieHne pOTOHOB MpHU MEPEXOJie aroma ¢
OJIHOTO YpOBHSI B3Hepruu Ha Apyroil. Buasl cnektpoB. CHekTp ypOBHEH »HEprum aroma
BOJIOPOJA.

BonnHoBgbI€ cBOMcTBa yacTull. BosHbl ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Ayanu3Mm.

CrioHTaHHOE U BBIHYK/IEHHOE HU3JTy4eHHE.

TexHnueckre yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CHEKTpPaJIbHbI AaHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Omnpenenenue AIMHBI BOJIHBI Ja3epa.

HaGnronenune nuaeiyaTeix cCiekTpoB u3nydeHus.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Hab6nronenue nmuHEHaToro cnexrpa.

Tema 3. Amomnoe a0po

DOKCIIEpUMEHTBI,  JIOKa3bIBAIOLUME  CJIOXKHOCTh  CTPOGHHS  spa. OTkpbiTHE

paauoaktuBHOCTH. OnbITHI Pezepdopaa mo onpeaeneHno cocTaBa paloakTUBHOTO H3ITyYSHHUSI.
CgoiicTBa anbda-, 6era-, raMma-usnydeHus. BiusHue paarnoakTUBHOCTH Ha )KHBbIE OPTaHU3MBbI.

OtkpeITHE TIpOTOHA U HeWTpoHa. Hykmonnas moxens siapa ['eiizenOepra— MBaHeHKO.
3apsna siapa. MaccoBoe unciio sigpa. M30Torsbl.

Anbda-pacniag. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacran. ['amma- m3nmydeHue. 3aKOH
PaZOaKTUBHOTO pacmaja.

DHeprus cBsi3U HYKIIOHOB B sijipe. Saepubie cunbl. JledekT maccsl sapa. SnepHbie
peakuuu. Jlenenue u cuHTE3 SAEP.

SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. I[IpoOieMbl W MEPCHEKTHBBI  SACPHOU
SHEPreTUKHU. DKOJOTHUYECKHUE ACTIEKTHI SIACPHON SHEPTreTUKH.

SHGMGHTapHLIe HYaCTHUIIEI. OTKpBITI/Ie IMO3UTPOHA.
MeTo1p1 Ha6J'IIOI[eHI/IH U pCTUCTpalli 3JICMCHTAPHBIX YaCTHUII. CDYH,I[aMeHTaJ'IBHBIC

B3auMOIeHCTBUs. ENMUHCTBO puznueckoi kapTUHBI MUpa. TeXHHUUECKUe yCTpOICTBa U
IIPaKTUYECKOE NPUMEHEHHE: N03UMETP, Kamepa

Bunscona, sinepHslil peaktop, atToMHasi bomoa.
Jlemoncmpayuu
CuéTYrK NOHU3HUPYIOIIUX YaCTHLI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi
HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (poTorpadusm).

Pazgen 8. DjieMeHTHI aCTPOHOMMH M ACTPOGU3NKHU

OTalbl Pa3BUTHA aCTPOHOMMUMU. HpI/IKHaI[HOG U MHUPOBO33PCHUYCCKOC 3HAYCHUCACTPOHOMUH.
Bupg 3BE€3m1H0T0 HeOa. CO3B63,Z[I/ISI, SAPKUC 3Bé3I[BI, IJIAHETBI, X BUAUMOC IBUKCHUC.



ConneuHas cucreMa.

Connue. ConnHeuHass akTuBHOCTb. Mcrounuk sHeprum CosHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpPUCTUKH. Jluarpamma «CHEKTpajbHBIA KJIACC — CBETUMOCTb». 3BE3/bI
[JIaBHOM TIOCJEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] IJVIABHOM
1ocyieIoBareabHOCTU. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MPOUCXOXKACHUU U 3BoJroLnu CoJiHLA U 3BE3/1. DTalbl )KU3HU 3BE3 .

Muineunsiii [1yte — nHama I"anaktuka. [lonoxxenue u neuxenne Connna Bl amaktuke. Tumbl
rajlakTuk. PagmoranakTuku u kBazapsl. YEpHbIE ABIPHI B SApaxX rajlakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa60ma. Pazberanue rajmakTuk.

Teopusa bospmioro B3psiBa. PenmnkToBO€ M3iydeHue.
Macmirabnast  cTtpykrtypa  Bceenennoil.  MeraranakTuka.
Hepeménnpie nmpoGieMbl acCTpPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHHEM KOMITBIOTEPHBIX MPUIOKEHUN
JUI OTIPEJIeNIEHUs TOJI0XKEHHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noxyniapus U sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Mneunoro [yrtu.

O0o001marniee NOBTOPpEeHUE

Ponp ¢u3mku w acTpoHOMHHM B HSKOHOMHYECKOHW, TEXHOJOTHYECKOH, COIMATBLHOU W
ATUYECKON cdepax IesTEeIbHOCTH 4YeJIOBEKa, POJb W MECTO (U3MKH M acCTPOHOMHUH B
COBPEMEHHOW HaydyHOW KapTUHE MHUpa, pPOJb (Pu3nUeckod Teopud B (HOPMHUPOBAHHUH
MPEACTABICHUHN 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B 00IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUIN O MIPUPOIE.

Me:knpeaMeTHbIe CBS3U

N3yuenne kxypca ¢usukm 06a3oBoro ypoBHsS B 11 kiacce ocymiecTBISeTCs ¢ Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEJIMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTUH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOT'O MO3HAHUS:
sBJICHUE, Hay4dHbIH (akT, rumote3a, ¢uznyecKas BEIUYMHA, 3aKOH, TEOpHUs, HaOIIOJICHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIMH: CHUHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HUX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIC JIEMEHTAPHBIX (YHKIUMH,
MPU3HAKU [10I00US TPEYTOJIBbHUKOB, ONIpeAeTIeHIE MIIOUaA1 IIOCKUX PUryp U o0bEMa Ter.

buonocus: snekrpuyeckue sBICHUS B JKUBOM MpHpOAE, KoJieOaTenbHBbIE ABM)KCHUS B
KUBOUM MpUPOJE, ONTUYECKHE SBICHHUS B XKUBOW MpPUPOJE, ACUCTBUE paauallii Ha >KUBBIC
OpTraHU3MBI.

Xumusi: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPIBIX TeT,
MEXaHU3MBbl 00pa30BaHUS KPUCTANIMYECKOW pEImETKH, CHEKTpalbHbI aHanus.l eoepagus:
MarHuTHBIE TOJIOCa 3€eMIH, 3alie)KH MarHUTHBIX Py, POTOChEMKA 3EMHOW TMOBEPXHOCTH,
MpeACKa3aHue 3eMJIIETPSICEHUM.

Texnonozus: TUHUW 3IEKTpOIIEpeay, TEHEPATOP MEPEMEHHOTO TOKa, AJIEKTPOIABUTATENb,
WHIYKIIMOHHAS TieYb, pafap, paAHONpPHEMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meub,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTUKA, COJTHEeUHasi OaTapes.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOI'PAMMMbI Imo
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenune yueOHOro mpenmera «Dus3uka» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECHEYHTh  JIOCTHIKCHHE  CIICAYIOIIUX  JIUYHOCTHBIX,
MCTAIIPECAMCTHBIX U ITPEAMCTHBIX O6pa30BaTeJH>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yNbTAThl OCBOEHHUSA yueOHoro mnpeamera «®dusmka» IOJKHBI OTpa)kaTb
TOTOBHOCTb M CHOCOOHOCTH OOy4aroOIIMXCs PYKOBOJICTBOBATHCS C(POPMHPOBAHHON BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOeXKJeHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM I[IEHHOCTSIM  pOCCHIiCKOro oOliecTsa,
paciivpeHne XU3HEHHOIO OTbITa U OMbITa ACSITEIbHOCTH B IPOIECCE pealu3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHON JESATEILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaxnanckoro BocnuTanus:

c()OPMHPOBAHHOCTB IPaXKJAHCKON MO3ZHIMU 00YJaIOMIErocsi Kak akTHBHOTO 1
OTBETCTBEHHOTO 4JI€HA POCCHICKOTO OOIECTBA;

HpHHATHE TPaIULUOHHBIX 00IIeueToBeYecKuX I'YMaHHCTUYECKHX u
JIEMOKPATHYECKHX LIEHHOCTEN;

FOTOBHOCTH BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX I'PaIaHCKOTOOOIIECTBA,
y4acTBOBATH B CAMOYIPABJIEHUH B 00Pa30BaTeIbHON OPraHU3alHy;

yMEHHE B3aUMO/ICHCTBOBATH C COLMAILHBIMU HHCTUTYTAMHU B COOTBETCTBHHU CHX
(QYHKLIUAMH ¥ Ha3HAUYEHHEM;

rOTOBHOCTb K T'YMaHHTAPHOM U BOJIOHTEPCKOM 1eATENbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIMTAHMS S

c(hopMUPOBAHHOCTH poccHiickon rpaXKJaHCKOM WJICHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K roCyapCTBEHHBIM CUMBOJIaM,  JOCTHUXCHHSIM

POCCHICKMX YUEHBIX B 001acTH (DU3UKU U TEXHUKU;

3) AyX0BHO-HPaBCTBEHHOI0 BOCIIUTAHMS S
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO MOBEIEHHS; CTIOCOOHOCTh
OLICHUBAaTh CUTYALUIO U IIPUHMMATh OCO3HAHHBIE PELICHHS,
OPHEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YMCJIE B
NEATEILHOCTH YYEHOTO;
0CO3HAHHE IMYHOTO BKJIAJa B HOCTPOECHUE YCTOMUMBOTO OyIyILEro;

4) 3cTeTHYecKOro BOCIHTAHMA:
3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA,IPUCYIIETO
(usnyecKoli HayKe;

5) Urpynosoro Bocnuranus:

UHTEpEC K pa3lIu4yHbIM cdepaM MpodecCHOHATbHON JAEATENIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOH W TEXHUKOM, yMEHHE COBepIIaTh OCO3HAHHBII BBIOOp Oyaymieit
npoQecCHy U peaar30BbIBaTh COOCTBEHHbIE KH3HEHHBIC TUIAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHMIO B 00JaCTH (DU3UKU HA
NPOTSDKCHUU BCEH JKU3HM;

6) 7K0J10rH4YeCKOro BOCIHTAHNA:

c(OPMHUPOBAHHOCTH 9KOJIOTUYECKOM KyJbTYpBl,  OCO3HaHHE  TJI00AIBLHOTO
XapakTepa 3KOJIOrMYECKHX Mpo0ieM;



IUIAHUPOBAHUE U OCYILIECTBJIECHUE JICUCTBUN B OKPYKAOLIEH CPEJIe HA OCHOBE3HAHMUS
LeJIEN YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIlIMpeHHe  OIbITa  JIEATEIbHOCTU 9KOJIOTMUYECKOM HaIPaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 H3HKE;

7) UeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;

0CO3HAHME [IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MPOIECCE M3YUYCHUS (PU3UKU
OCYIIECTBIISITh IPOCKTHYIO U HMCCIIE0BATENBCKYIO ICATEIIEHOCTh HHANBUAYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHUBeEPcAbHbIE yueOHbIe AelicTBusiba3zoBbie
JOruvyecKue JeicTBusa:

CaMOCTOSTEIBLHO dbopmyIupoBaTh u aKTyaJIu3upOBaTh npoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENeTIATh LENN NeATeTLHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH UXIOCTHKEHUS;

BBISBIISITE 3aKOHOMEPHOCTH U TPOTHBOPEUUS B paccMaTpUBAEMbBIX
(DMBUYECKUX SBICHUSX;

pa3pabaThiBaTh TUTAH PEIICHHUS MPOOJEMBl C YU4ETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B IESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOBIEISM,
OLICHUBATh PUCKU MOCIEACTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATh A BHINOJHATH paboty B YCJIOBHAX peanbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOIeM.

Ba3oBble ucciaenoBareshLCKHE JeHCTBUSA:

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU MOHITHAMHU U METOaMU(PU3HICCKOM
HAYKH;

BJIaJICTh HaBBIKAMHU Y4€OHO-HCCIICIOBATEIHCKON U MPOSKTHON JACATEIHPHOCTH B 00JaCTH
(hU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJOB PEIICHUS 3a/1a4
(hM3UYECKOTO COACpIKAHUS, TPUMEHECHHUIO PA3IMYHBIXMETOIOB TTO3HAHNS,

BJIAJIETh BUJAMHU JIEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €r0 HHTEpIIpETalUH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3UYHBIX y4YEOHBIX CHUTyallusX, B TOM 4YHUCIE IpHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 001aCTH (HUBHKHY;

BBISBJISITH [IPUYMHHO-CIICCTBEHHBIE CBSI3M W aKTyaJU3UpOBATh 3a/ayy, BbIJBUTATh
TUIIOTE3y €€ pEILICHUs,, HAXOOUTh apryMEHThl Ui JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aQHAJIM3UPOBATh TMOJYYEHHbIE B XOJE€ PpELICHHS 3aJa4d pe3yJbTaTbl, KPUTUUYECKU
OLIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (QOopMyIHpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BATENbHON AEATEIHHOCTH, B
TOM YHUCJIe MPH U3y4EeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEePEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 00IACThKU3HEACITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTeH; BBIIBUTaTh HOBBIE

WJeH, TIpeyiaraTb OpUrUHATBHBIC TOAXO0/IbI U PELICHHS;CTABUTh MPOOIEMbI U 3a/1a4H,

JOTTYCKAIOIUe allbTePHATUBHBIE PEIICHUSI.

Padora ¢ nnpopmannmeii:
BIIQJICTh HABBIKAMU TOJIydeHUs HHPOpMAINH (HU3HMUECKOTO COACPIKAHMS U3 MCTOUYHUKOB



pasHBIX THIIOB, CaMOCTOSTEIBHO OCYHIECTBISATh TMOWUCK, aHAIN3, CHUCTEeMATH3alUI0 U
MHTEPHpETanio HHHOPMAIMK PA3IMYHBIX BUI0OB U (POPM IPEICTaBICHHUS;

OILICHUBATh JJOCTOBEPHOCTHh HH(POPMALINY;

HCIIOJIb30BAThL CPECACTBA I/IH(i)OpMaL[I/IOHHBIX U KOMMYHUKAIIWMOHHBIX TEXHOJIOTUHA B
PCIICHMN KOTHUTUBHBIX, KOMMYHHMKATHBHBIX W OpPraHUW3allMOHHBIX 3ada4 C CO6JIIOIICHI/ICM
TpeOOBaHUN PTOHOMHUKH, TEXHUKN OE30MaCHOCTH, TUTUEHBI, pECypcoCcOepeKeHNsl, PABOBBIX U
ATHYECKHX HOPM, HOpM HH(POPMAITHOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJCpKAHUS B pa3IMYHBIX (opMatax C yd&€ToM
HazHaueHUs WHPOpPMANMKM W LEJIEBOM ayAWTOPUH, BBIOMpas ONTUMANbHYIO  (opmy
MMpEACTaBJICHUA U BU3YyaJIM3allUH.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUA:

OCYIIECTBJISITh OOIIEHNE Ha YpOoKaX (PU3UKHU U BO BHE-YPOUHOU JIEATEITHLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHMDIUKTHBIX CUTYallMi ¥ CMSTYaTh KOH(IJIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOIO TOYKY 3PEHHUSI C HCMOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

TMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ MHAUBUAYAIBHOW PabOTHI,

BBIOMpAaTh TEMAaTUKy M METOJbI COBMECTHBIX NEHUCTBHI C Y4€TOM OOIIUX WHTEPECOB U
BO3MOKHOCTEN Ka)KJIOTO WICHA KOJUIEKTUBA;

NPUHUMATh [E€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPJAUHHPOBATH
JNEUCTBUA MO €€ OCTHMIXKEHHIO: COCTaBJISITh IUIAH JEHCTBUHM, PACHPEACNISTh POJIU C YYETOM
MHEHUH yJaCTHHUKOB, 00CYXJIaTh Pe3yIbTaThl COBMECTHOMN PabOTHI;

OIICHMBATh KaU€CTBO CBOET0 BKJIaJa M KaKJIOTO yYaCTHHKAa KOMaHIbl B OOIIMI pe3ynbTar
M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OLIECHUBATh UJEH C MO3WLUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJIECHUE B PA3JIMYHBIX CHUTyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble  yHUBepcajibHble  y4eOHble JeHCTBUA
Camoopranuszanms:
CaMOCTOSITEJIPHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATCILHOCTh B 00JaCTH (DUBHKH H
ACTPOHOMUH, BBISBIISITH MPOOJIEMbI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a4H;
CaMOCTOSITEIBHO COCTABJISATh IUIaH PEHICHUs] PAcUETHBIX M KauyeCTBEHHBIX 3aj]ady, IUIaH
BBITIOJIHEHUSI TPAKTHUYECKOH paboThl € yu€TOM HUMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH Y MPEATOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
paclupATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTEHUH; JenaTh
OCO3HAHHBII BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pELICHUE; OLCHUBATh
PUOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (OPMHMPOBAHUIO U TPOSBICHUIO HPYIUIMA B 00NacTH  (PU3MKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJICKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LIEISIM;
BJIaJIeTh HAaBBIKAMM TO3HABATENbHOU pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB HOCHOBAHUM;



WCTOJIb30BaTh MPUEMBI peQIIEKCUH ISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTOPELICHHUS;

YMETh OLICHMBAThb PUCKU U CBOEBPEMEHHO IPUHHUMATh PELICHUS [0 MXCHUKECHUIO;

MPUHAMATh  MOTHUBBI U apryMEHThl  JIpyrUX TP aHAJU3€  Pe3yJbTaToOB
NESITENIbHOCTH;

MIPUHUMATh ce0sl, HOHUMas CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh  MOTHUBBI U apryMEHThl  JPYrUX TpH aHaIM3€  Pe3ylIbTaTOB
NEeSITENIbHOCTH;

MIPU3HABaTh CBOE MIPABO U MPABO JPYTUX HA OILMOKU.

B mporecce nOCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO (H3UKE
JUIsl  YpOBHS  cpeAHero oOmiero oOpa3oBaHus y OOy4YaIOIIMXCS  COBEPIICHCTBYETCS
SMOIMOHAJIBHBIN UHTEJUIEKT, MPEANOoIaraloumicopMupoOBaHHOCTD:

CaMOCO3HAaHU$, BKIJIIOYAIOUIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ceO€;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTh aJanTUPOBATHCA K 3MOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHWE K JOCTM)KEHHMIO LENH MU YCIEeXy,
ONTHMM3M, UHUIIMATUBHOCTh, YMEHUE AEHCTBOBATH NCXOS U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOIMOHAIBHOE COCTOSIHHE JAPYruX,
YUUTBIBATh €0 MPU OCYILIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBHICTPAWBATH OTHOIIEHUS C APYTUMU
JOJIbMH, 3a00TUTHCSI, TPOSBIIATH MHTEPEC U pa3peiiaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATbBI

K xoHniy obyuenus B 10 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(QOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha NPUMEpPax poJib U MecTo (PU3MKU B (POPMUPOBAHHH COBPEMEHHOU
HAyYHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMECHHOW TEXHHMKH W TEXHOJIOTHH, B MPAKTHUYECKOU
NESTETbHOCTH JIIOJICH;

YUYUTHIBATh TPAHHIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKHX MOJIENeN: MaTepuaibHas
TOYKA, WHEpPIUAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEJO, WICATbHBIN Ta3, MOJICITH
CTPOCHUS Ta30B, KUJIKOCTCH M TBEPIBIX TEJ, TOUCYHBIN DIICKTPUUYCCKUN 3apsii NPU PEHICHUU
bu3nvecKux 3aaay;

pacrno3HaBaTh (QHU3MYECKHe sBJICHUA (TIPOIlecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOPHH CTPOCHMSI BEIIECTBA W OIJICKTPOIMHAMHKH:
paBHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIUHEHHOE ABWKEHHE, CBOOOJIHOE TMaJeHHE Tell,
JBIDKEHUE TI0 OKPYXHOCTH, HWHepIus, B3aumojeictBue Tten, aup¢ys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE JKUIKOCTEH U TBEPABIX Tel, M3MEHeHHe oObEMa Ten MpU HAarpeBaHUH
(oxyakieHnn), TEIIOBOE paBHOBECHE, UCIIapeHHe, KOHICHCAIHs, TUIaBlIeHUE, KPUCTaUIU3aIlus,
KHUIIEHUE, BIIAKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZe, CBA3b MEXIy IapaMeTpaMH COCTOSIHUS Ta3a B M30Ipoleccax, NIEKTpU3auus Tel,
B3aUMOJICHICTBUE 3aPSI/IOB;

OTIMCHIBATh MEXaHMYECKOE JIBIDKEHUE, HCIONb3ysd (M3MUECKHEe BEIMYMHBI: KOOPAWHATA,
IIyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMILYJIbC TEla, KUMHETHUYECKas
SHEprusi, MOTCHIMATbHAS JHEPIHs, MEXaHHueckas padoTa, MeXaHH4ecKas MOIIHOCTb;, MpHU
OTHMCAHWU TPABUIBHO TPAKTOBaTh (DU3MYECKUN CMBICT HCHOJIB3YEMBIX BEJIMYMH, HX
0003HaYCHHSI U €AUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIUUYUHY
C APYTUMH BETUYMHAMU;



ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIJIOBBIEC SBJIEHUS, HUCIOJb3Ys
¢u3nveckue BEIWYMHBL: JaBICHHE Tra3a, TEMIepaTypa, CpelHssi KHHETHYecKas »HEprus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHsIsI 3HEprus, padora raza, Ko3((QUIMEHT IMOJIE3HOTO ACHCTBUS TEIIOBOTO
JIBUTATENs; IPU ONMCAHUU MPAaBUIILHO TPAKTOBATh (PU3NYECKUI CMBICT UCIIOIb3YEMbIX BEJINYMH,
ux 00O03HAUYEHUS W EIWHUIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOIIME JMAHHYIO (PH3UIECKYIO
BEJIMYMHY C IPYTUMU BEIUUNHAM;

ONMCHIBATh M3YyYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUECKUE SIBICHUS
(mpo1iecchl), UCMONB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUM 3apsll, JIEKTPUYECKOE IO0JIE,
HanpspKEHHOCTh  IMOJIs, MOTEHIMA, pPa3HOCTh MOTEHUUAJIOB; IpPU ONHUCAHUU IPABUIBHO
TPakTOBaTh (U3NYECKUN CMBICI HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHWS] M €AWHUIIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (PU3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOM 3HEPTUHU, 3aKOH COXPAaHEHUS UMIIYJIbCa, NPUHILIMII CYNEPIO3UINN CUJl, TPUHIMIT
paBHONpPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYIISIPHO-KHUHETHUECKYIO0 TEOPUIO CTPOEHUS
BEI[ECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEM KUHETUYECKOW SHEPruu TEIJIOBOTO JBUKEHHS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoil, MepBblid 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO

(hOopMyIHUpPOBKY 3aKOHA, M0 MATEMaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIIbI, 00IacTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMUIIBI AEHCTBHS MALIMH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pa3nuyarh yClIoBUsA UX O€30IaCHOTO MCIOJIb30BAHUS B TOBCEJHEBHOM JKU3HU;

BBITMOJIHATE AKCIIEPUMEHTBl 10 MCCIEJOBAaHUIO (U3UYECKUX SIBICHUH M IPOLECCOB C
UCIOJb30BAHUEM  MPSIMBIX M KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (POpMyIHpoBaTh
npobieMy/3agady W THNOTE3y YYeOHOro  OKCIEpUMEHTa, CcoOUpaTh YCTaHOBKY U3
IIPEUI0KEHHOT0 000pYJOBAHNUS, IPOBOAUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI,

OCYILIECTBIIATh MpPSMbIE W KOCBEHHbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, IPH 3TOM
BbIOUPATh ONTHUMANBHBIM CIIOCOO M3MEpPEHHMs] M MCIOJb30BaTh H3BECTHBIE METOJbl OLCHKH
MOTPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIMYMHAMU C HCIOJIb30BaHUEM
IOpSMBIX H3MEPEHUH, NpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATb Ppe3yJbTAThI
MIOJIy4EHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUiE TaOaMll U rpaduKoB, AeiaTh BbIBOIbI
10 pe3yJIbTaTaM UCCIIeI0BaHUS;

coOmoaTh IpaBuia OE€30MACHOrO TpyJda MpH MPOBEJEHUM HCCIEIOBAaHUW B paMKax
y4eOHOTO  JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOMW M  IMPOEKTHOW JEATENBbHOCTH C
UCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BAHHUS;

pemaTh pacuéTHbIE 33Ja4d C SBHO 3aJaHHON (U3MYECKOM MOJENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHBI U MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a]lauu BHIOUpaTh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYUHBI M (POPMYINBl, HEOOXOOUMBbIE A €€ pelieHwHs,
MIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTh MOJIY4YE€HHOTO 3HAaUeHUs! (PU3NUYECKON BETUUHHBI;

pelarh KaueCTBEHHBIE 3aJaud: BBICTpauBaTh JIOTMUECKH HEIPOTUBOPEUUBYIO LIETIOUYKY
paccyXJeHHU ¢ ONOpOoi Ha U3ydYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYECKHE SIBICHUS;

HCII0JIb30BATh pu peleHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
UH(POPMAIIMOHHbBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUNH
MPEJCTaBICHNUs Y4eOHON M HAay4HO-NOMYJISPHON MH(pOpMALNH, MOTyYeHHOW H3pa3InYHbIX
MCTOYHHUKOB, KPUTHYECKU aHAJIU3UPOBATh MOJTyIaeMyI0 HH()OPMAIUIO; IPUBOIUTH PUMEPHI
BKJIa/Ia POCCUICKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BsICHEHUE
IIPOLIECCOB OKpY)KAIOILIEr0 MHpa, B DPa3BUTHE



TEXHUKU U TEXHOJIOTHM;

UCIOJBb30BaTh TEOPETHUYECKHE 3HAHUS N0 (HU3MKE B TOBCETHEBHOW JKU3HU JUIS
obecrieyeHnss 6e30MaCHOCTH MPHU OOpaIeHUH C MPUOOpPaMH U TEXHHUYECKUMHU

YCTPONCTBAMH, MJIsi COXPAHEHHUS 3J0POBbS W COOJIIOJCHHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXAIOIIEH CPELE;

paboTaTh B TPYINIIE C BHIMOJIHEHHEM PAa3IMYHBIX COLUAIBHBIX POJICH, ITTAHUPOBATH PaboOTy
IPYINIbl, palMOHAJIBHO pACHpenesiTh OOS3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JI€KBaTHO OLICHMBATh BKJIAJ KaKJOTO U3 YYACTHHUKOB IPYIIbI B
pelieHre paccMaTpuBaeMON IPOOIEMBI.

K xoniy obyuenus B 11 kiacce mpenMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUaAIOUIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pU3UKU B (OPMHUPOBAHMM COBPEMEHHOM
HAay4YHOW KapTHHBI MHUpPA, B Pa3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B NPAKTHYECKOU
JESITeIbHOCTH JItOJIEH, LIEIOCTHOCTh U €JMHCTBO(U3UUECKON KapTHUHBI MUPA;

YUUTHIBATh TPaHUIIBl TNPUMEHEHHS HW3YYEHHBIX (U3NYECKUX MOJENeH: TOYEeUHBIH
ANIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUHBbIM HMCTOYHMK CBETa, SJIEpHAs MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO sJIpa MPH pelieHnH GU3NYECKUX 3a/a4;

pacro3HaBaTh (U3UYECKUE SIBICHUS (MIPOIECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHI M KBAaHTOBOM (DM3HMKU: 3JIEKTpUYECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aUMOJECWCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
WHIYKIWS, ACWCTBME MAarHUTHOTO TOJS Ha TNPOBOJHUK C TOKOM M ABWXKYIIMHCS 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PaclipOCTpaHEHNE CBETA, OTPAXKEHNUE,
npejaoMiIeHue, HHTepdepeHuus, audpakuus M MoJsipu3alus CBeTa, JTUCIEPCHS CBETa,
dhoTornexkrpuueckuit 3¢pdexT (pororddekT), cBeToBOE NaBlieHNE, BOSHUKHOBEHNUE JTMHEHYIATOTO
CIIEKTpa aToMa BOJI0POJa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJlMOAKTUBHOCTb;

ONMCBIBATH M3YYEHHBIE CBOWCTBA BELIECTBA (AIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
NIEKTPUUYECKYIO MPOBOJUMOCTh PAa3lIUYHBIX CPEA) M AJIEKTPOMAarHUTHbIE SBJICHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEJIWYMHBL: DJICKTPUYECKUN 3apsli, CHUjla TOKa, DSJIEKTPUYECKOE
HanpsHKEHUE, JIEKTPUYECKOE COIIPOTHBIIEHUE, PA3HOCTh MOTEHLMANIOB, SJIEKTPOABIKYILAS CHUJIa,
paboTa TOKa, MHAYKLIMsS MarHUTHOTO MOJs, cuiaa Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl JIEKTPUUYECKOTr0 M MarHUTHOTO IOJIeH, MEepHuoJ M 4acToTa KoyieOaHud B
Kos1e0aTeabHOM KOHTYpE, 3apsi M CHJIa TOKa B MPOLIECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
Kose0aHul, (POKYyCHOE PpacCTOsHHME W ONTUYECKas CUja JIMH3bI, IPU OMMCAHUU IPABUIBHO
TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YyEMBIX BEJIWYMH, HUX O0003HAUEHUs M EIUHMILIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTHMHU BEIUYMHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBbIE SBJICHHUS M MPOLECCHl, HCIOJIB3Ys (hU3NYECKHe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETa, SHEPrUs M
uMnynsc (OTOHA, NEpUOJl MoJlypacnajga, SHEprus CBA3M AaTOMHBIX sjep, IpU OINUCAHUU
NPaBUIBHO TPAKTOBaTh (DM3UYECKUH CMBICI HCIHOJb3yEeMBIX BEIMYUH, MX OO003HAUYEHUS U
€IMHUIIBI, YKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIATH 3HAUCHUE (PU3NYECKOIN BETMUMHBL;

aHATM3UPOBaTh (PU3MUECKHE MPOLECChl W SIBJICHUS, UCHOJb3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL:  3aKOH OMa, 3aKOHBI TIOCJIENOBAaTEIIbHOIO W MApajUIE]bHOTO  COEIMHEHUs
IIPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3akoH 9JIEKTPOMarHWTHOM  MHAYKIMH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI INPEIOMIICHUS
CBETa, ypaBHeHHME DOWHIITeHHa I (QoTodpdeKTa, 3aKOH COXpPAHEHUS DHHEPIUHu, 3aKOH
COXPAaHEHHUs MMIYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO 3aps/a, 3aKOH COXPaHEHUs
MaccoBOr0 4Hclia, NocTynaarsl bopa, 3aKkOH pagMOaKTHBHOIO pacraja, MpU 3TOM pas3inyarb
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPKEHUE U YCIOBHS (TpaHULIBI,



001acTH) TPUMEHUMOCTH;

ONPEENATh HANPABICHUE BEKTOPAa MHAYKLUM MarHUTHOIO I0JISI MPOBOJHHUKA C TOKOM,
cwiibl Amrnepa u cuibl Jlopenna;

CTPOUTDH U OIHCHIBATh U300pa’keHNE, CO3/1aBAEMOE IUIOCKUM 3€pKaoM, TOHKOU JINH30M;

BBIIIOJIHATh AKCHEPHUMEHTHI 10 MCCIEAO0BAaHUI0 (DU3MUECKUX SIBICHUM MU IPOLIECCOB C
UCTIOJB30BAHMEM  TMPSMBIX M KOCBEHHBIX HM3MEpPEHH: TpU 3TOM  (POPMYIUPOBATH
npobieMy/3agady M TUINOTE3y Y4eOHOTO  OKCIIEPUMEHTa, CcOOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYIOBAHUS, IIPOBOJAUTH OIIBIT U (JOPMYIUPOBATH BHIBOJIBI,

OCYIIECTBIISITH TPSIMBIE W KOCBEHHBIE H3MEPEHHUS (PH3MUYECKHX BEJIUYMH, IMPH STOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHHS M HCIIOJIB30BaTh HM3BECTHBIE METOJBI OLEHKH
ITOIPEITHOCTEN U3MEPEHNH;

UCCIIEI0BaTh 3aBUCHMOCTH  (PU3WYECKMX BEJIMYMH C  HCIOJIb30BAaHHUEM  IPSIMbBIX
U3MEpPEHUI: NMpH ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUMKCHUPOBATH PE3YJIbTaThl MOJYyYECHHOU
3aBHCUMOCTH (DM3MYECKMX BEIMYMH B BHAe Tabnui W rpaduKoB, [elaTh BBIBOJBI 10
pe3yabTaTaM HCCIeI0BaHMs;

coOmoare mpaBuiaa OE30MACHOrO TpyJda INpH INPOBEJCHUM HCCIEIOBAaHMH B paMKax
y4eOHOro HKCIEPUMEHTa, y4eOHO-UCCIEOBATEIbCKOM M INPOEKTHOW JEATENBHOCTH C
HCI0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pyI0BAHUS;

pematy pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MYECKON MOJeNblo, HCHOJb3YA
(u3nyecKkue 3aKOHbI ¥ MPUHIUIIBI, HA OCHOBE aHaJIu3a YCIOBUSA 3a/1a4H

BBIOMpATh (PU3NYECKYI0O MOJEb, BBIIACIATh (U3NYECKUE BEJIUYMHBI U (POPMYIIBI,
HeoOXoAuMBble I €€ pelIeHHs, IPOBOJUTh PACUETHl U OLIEHUBATh PEAbHOCTH MOJIYYEHHOTO
3Ha4eHUs (PU3NYECKON BEIINYMHBI,

pelaTh KaueCTBEHHbIE 3aJa4M: BBICTPAUBaTh JIOTUYECKU HEMPOTHBOPEUYMBYIO LIEMIOUYKY
paccyKJeHUI ¢ ONOPOH Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SABIICHUS;

HCIOJIb30BAaTh npu peleHnu y4eOHBIX 3aJja4y COBPEMEHHBIE
MH(GOPMALMOHHbBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUNN
IIpeJCTaBICHNUs Y4eOHON M Hay4HO-IOMYJISIPHOM MH(pOpMALKH, TOJTyYeHHON U3Pa3IuYHbIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOTy4aeMy0 HHPOPMALIUIO;00bICHATh
NPUHLUIBL JeHCTBUSMAIINH, npubopoB U TEXHUYECKHUX
YCTPOMCTB, pa3jinyaTh yCJIOBUS MX 0€3011aCHOTO MCHOJb30BAHUS B OBCEAHEBHOM

KHU3HU;

IPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOexHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHUE NPOLIECCOB OKPYXKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHMs 1O (U3MKe B IOBCETHEBHOM JKU3HU JUIs
oOecrieyeHus 0€30MaCHOCTH IpU OOpaLIEHUH € NPUOOPAMU M TEXHUYECKUMH YCTPOHCTBaMH,
IUI COXPAHEHUs 370POBbS U COOJIIOJICHHS HOPM 3KOJIOTMYECKOro IMOBEAEHUS B OKpYXKarolen
cpene;

paloTaTh B TPYIMIE C BHINOJHEHHEM pa3IMYHBIX COLUAIBHBIX POJIeH, IIaHupOBaTh paboTy
IPYIIbl, PalUOHAIBHO pAacHpelensaTh OO0SI3aHHOCTH M IUIAHUPOBATh JESATEIbHOCTH B
HECTaHIAPTHBIX CUTYyallUsiX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXJOTO U3 YYAaCTHHUKOB TpYIIBI B
pelieHne paccmaTpuBaeMoin poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE10

KJIACC
KosaunuecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u (udpoBsie)
Ne i/ TEMIIPOrPaMMBbI Bcero Konrpoiabnbie | IlpakTuyeckue
o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®USUKA U METOJbI HAYYHOI'O ITO3HAHUS
1.1 du3nka U METOAbI HAYYHOT'O TO3HAHUSA 2 bubanorexa HOK
https://m.edsoo.ru/7f41bf
12
Hroro no pazuery 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf
12
29 Jlunaika 7 bubnmuoreka [JOK
' https://m.edsoo.ru/7f41bf
12
2.3 3aKOHBI COXpPAaHEHUSI B MEXAHUKE 6 1 1 bubmmorexa TIOK
https://m.edsoo.ru/7f41bf
12
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [{OK
) TEOpUHn https://m.edsoo.ru/7f41bf
72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 budmorexa LIOK

https://m.edsoo.ru/7{41bf
72




3.3

ArperatHble COCTOSIHUS
BelecTBa. Pa3oBbIe NEPEXObI

Bbubnuoreka [JOK

https://m.edsoo.ru/7f41bf
72




Hroro no pasueiry

24

Paznea 4. DJIEKTPOJANHAMUKA

4.1 DJeKTpocTaTuka 10 bubmorexa [IOK
https://m.edsoo.ru/7f41bf
12
49 [TocTosiHHBIN 3neKkTpuyecKnid TOK. TOku B 12 bubmmorexa [IOK
' pa3IMYHBIX cpeax https://m.edsoo.ru/7f41bf
12
Hroro no pazuery 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME




11 KJIACC

KosmmyecTBO 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U (undpoBbIe)
Nen/m | pemunporpammsr Beero Konrpoabusie | IIpakruueckne 0BpazoBaTETLHbIE
padoThI padoThI
pecypcbl
Paznea 1. DQJIEKTPOJANHAMUKA
11 MarnuTtHoe 1oJie. DIEeKTPOMarHuTHas 11 1 3 bubmuoreka [{JOK
) WHTYKITHAS https://m.edsoo.ru/7f41c9
Ic
Hroro no pazueny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHu4ecKnue M AJIEKTPOMArHUTHBIC 9 1 bu6mmorexa HOK
' KoJieOaHus https://m.edsoo.ru/7f41c9
Ic
29 MexaHW4eCcKHUe M AJIEKTPOMArHUTHbBIC 5 | bubmamoreka [HOK
) BOJIHBI https://m.edsoo.ru/7f41c9
Ic
bubmuoreka [JOK
2.3 0] 10 3
e https://m.edsoo.ru/7f41c9
Ic
Hroro o pazgeny 24
Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCWUTEJBLHOCTH
31 OcCHOBBI cielMaIbHOMN 4 | bubmmoreka [JOK
) TEOPUUOTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c9
7c
Uroro no paznery 4

Pasznen 4.

KBAHTOBAS ®U3UKA




4.1

DJIEMEHTHI KBAHTOBOU OIITUKHA

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41c9

¢




Bbubnuoreka [JOK

4.2 CtpoeHue aToma 4
https://m.edsoo.ru/7f41c9
Tc
4.3 ATOMHOE PO 5 bubmmorera [IOK
https://m.edsoo.ru/7f41c9
Tc
Hroro no pazgeny 15

Paznea 5. QJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

bubmmoreka [JOK
5.1 DOneMeHTbl aCTPOHOMHH U acTpODU3UKHI 7
https://m.edsoo.ru/7f41c9
Ic
Hroro no pazuery 7
Pazgean 6. OBOBLIAIOLEE ITOBTOPEHUE
6.1 O6o06m1aroriee MOBTOPEHHUE 4 budmorexa LIOK
https://m.edsoo.ru/7f41c9
Ic
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME







IHOYPOYHOE INTAHUPOBAHMUE10

KJIACC
KosaunuecTBo yacos JJIeKTPOHHBIE
Ne . » I Hara undposbie
eMa ypoka OHTPOJILHBIE aKTH4YeCKHue
n/n yp Bcero P P H3YHEHUS | oGpasoBaTenbHbIC
padoThI padoThI
pecypchl
®dusmka — Hayka o
1 1 bubmmoreka [IOK
npupoae.Hayunbie meTonb
https://m.edsoo.ru/ff0c32e
IMO3HAHUSI OKPYIKAIOIIETO )
Mupa B
Ponb u mecto pusuku B
2 (hopMUPOBaHUHN COBPEMEHHOM 1 brbmmorexa HOK
HAYHOM KAPTHHEI MHDA, B lgttps.//m.edsoo.ru/ff0033e
MPaKTUYECKON AESITEILHOCTH JIFOAEH -
MexaHnueckoe IBUKEHUE.
3 OTHOCUTEIBPHOCTh MEXaHUYECKOTO 1 Bu6morexa IIOK
https://m.edsoo.ru/ff0c35
nBuxkeHus. Ilepemernienue, CKOpOCTb, 08
YCKOpEeHue _
4 PaBHOMEpHOE npsiMONIMHEWHOE | bubmuoreka [IOK
JIBUOKCHUE https://m.edsoo.ru/ff0c36
20
5 PaBHOYyCKOpEeHHOE MPSMOJIMHEHHOE 1 bu6mmoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c37
2e
6 CBoOoiHOE MafieHne. Y CKopeHue | bu6muoreka [{OK
CBOOOJTHOTO MaICHUS https://m.edsoo.ru/ff0c39c
Y
KpuBonuneitHoe qBIXEHUE.
7 P 1 bubnuoreka [JOK

JIBr>keHrne mMarepualnbHOW TOYKHU 10
OKPYKHOCTH

https://m.edsoo.ru/ff0c3ad

a




[Ipunnun otHocutenbHocTH ['anunes.

bubmunoreka [JOK




WNHepuuanpHbIe CUCTEMBI OTCYETA.
IIepsslii 3akoH HeroToHna

https://m.edsoo.ru/ffOc3be

8

Macca Tena. Cuna. Ilpunnun

Nmnynec cuibl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEaKTUBHOE IBUYKEHUE

9 . bubmnoreka [IJOK
cynepro3uuuu cuil. Bropou
A — https://m.edsoo.ru/ffO0c3be
8
MaTEepPUATBHOU TOUKHU -
10 Tperun 3akoH HproTona bubmmoreka [IOK
JIITMaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be
3
3akoH BCeMHMpHOTO TAroteHus. Cunia
11 rsectis. Tle bubmmoreka [JOK
. [lepBas kocmudeckas
CKODOCTE https://m.edsoo.ru/ff0c3d
p 00
12 Cwua ynpyroctu. 3akoH ['yka. bu6mmorexa HOK
Bectena https://m.edsoo.ru/ff0c3el
8
Cuna TPEHUSL. Koadpdpuunent
13 : Cp b bubnmuoreka [JOK
penusi. Cwiia CONPOTUBJICHUS MPU httos-/fm.ed H0C3 T
IBIDKEHUN Tejda B JKUIAKOCTH WIIH 6t PsS-/7M.eCs00. AT
rase B
[TocTynarenpHOe M BpalaTeabHOE
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. Brtmiorexa HOK
Monent cuist. TIIeuo bl https://m.edsoo.ru/ff0c41a
. . 6
YcnoBus B
paBHOBECUS TBEPAOIO Tea
HNMiysibc MaTepUaabHON TOYKH,
15 CHUCTEMbI MAaTEPUATIBHBIX TOYEK. BuGmorexa HOK

https://m.edsoo.ru/ff0c43
do




Pabora u MOLIIHOCTB CHUJIBI.

Kunernueckast sHeprus MarepuaibHOU

bubmunoreka [JOK

16 .
ToukHu. Teopema 00 M3MEHEHUH gtztps./ /m.edsoo.ru/ff0c45
KUHETUYECKON SHEPIrUU —

17 [TorenuunanbHas 3HEpPrus. bubmmoreka [JOK




[MoreHumanpHast SHEPrUs ypyro
neopMUPOBAaHHOW MPYKUHBI.
[ToTeH1MabHASI SHEPTUS TEJa BOJIU3H
IIOBEPXHOCTHU 3E€MIIU

https://m.edsoo.ru/ff0c46
la

18

[loTeHansHbIe M HETIOTEHINATHLHBIE
cuibl. CBsi3b pabOThI
HETIOTEHIIUATBHBIX CHJI C
M3MEHEHHEMMEXaHHIECKOU
SHEPTUHU CUCTEMBI TEJ.3aKOH
COXpPAaHEHUSI MEXaHUYECKOU
SHEPTHH

bubmmoreka [JOK

https://m.edsoo.ru/ff0c47
8c

19

Jlabopatopnas paborta
«HccnenoBanue cBs3U pabOThI CHITBI
CHU3MCHEHHEM MEXaHUYECKOU
SHEPTHH Teja Ha IpUMepe
pacTsDKeHUS

PE3MHOBOTO JKTYTa

20

KontpomnpHas paborta mmo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

bubnmuoreka [JOK

https://m.edsoo.ru/ff0c4b
74

21

OCHOBHBIC ITOJIOKCHMS MOJICKYJIAIPHO-
KHHETUYCCKOM TCOPHUU.
BpOYHOBCKOC,I[BI/I)KCHI/IC.

Audpdysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc

2

22

Xapakrep ABYWKECHUA U
B3aUMOJIEMCTBUS YaCTULL
BelecTsa. Monenu cTtpoeHus
ra3os, KUJIKOCTEN

U TBEPJBIX TEIl

23

Macca monekyn. KonnuectBo
BerecTna. IlocTossHHas




ABorajipo

24

TermoBoe paBHOBecue. Temmeparypa




n e€ uzmepenue. Illkana
teMrieparyplienscus

Nneansueiii Taz 8 MKT.

bubmunoreka [JOK

25
OcnoBHoeypaBuenue MKT https://m.edsoo.ru/ffOc4fd
[~
AOcoJIoTHasl TeMIeparypa Kak Mepa
26 CpeaHEel KNHETUYECKON YHEPTUHU brbmiorexa HOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE Illttps.//m.edsoo.ru/ff0c51
. 1e
MenpeneeBa-Kimaneitpona
27 3akon JlanpToHa. ["a30BbIC 3aKOHBI
Jlabopatopnas paboTta
78 «MccnenoBanne 3aBUCHUMOCTH MEXKIY
rapamMeTpamMu COCTOSTHUS
pa3peKEHHOT O Ta3a
29 H3onporuieccrl B uaeanbHOM Taze u bu6mmorexka HOK
nxrpaduIecKoe MpeICTaBICHUE https://m.edsoo.ru/ff0c57
Oe
BHyTpenHsist sHEprust
TEPMOIUHAMHUYCCKOW CUCTEMBI U
5 . bubnmuoreka [JOK
CIIOCOOBI €€ N3MCHCHHUSL.
30 https://m.edsoo.ru/ff0c59
KonnuecTBoTennoTe 1 padora. 57
BuyTpennsis sHeprus o
OJHOATOMHOTO HCaIbHOTO
rasa
bubnuoreka [JOK
31 Bune! rerutonepenaun H
https://m.edsoo.ru/ff0c5¢c3
6
VY nenpHas TEIIOEMKOCTh BEIIISCTRA.
32 bubnuoreka [JOK

KonudecTBO TEIIOTHI npu

TCIUIonepeaayc. AI[Ha6aTHLIﬁ nponecc

https://m.edsoo.ru/ff0c5c3

6




33

IIepBblii 3aKOH TEPMOAUHAMUKHU U
€ronpUMEHEHHE K U30IPOoLeccam

bubmunoreka [JOK

https://m.edsoo.ru/ffOcSef
c




HeoOpaTtumocTs mpoieccoB B

34 B . bu6mmoreka [IOK
TPHPOAS. BIOPOH 3aKOH https://m.edsoo.ru/ff0c62
TEPMOIMHAMUKH 30

35 [Mpunnun aevicrus u KI1] bubmnoreka [IJOK
TETJIOBOMMAIITUHBI https://m.edsoo.ru/ff0c60

Oa

36 uxn Kapuo u ero KII/]

37 DKOJIOTHYECKHE MPOOIEMbI
TEIUIOPHEPT e THKH

13 O6o0matomuii ypok «MostekynsipHas bubmuoreka [{JOK
¢uznka. OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c69

38
Konrtpomnbnas pabora mo Teme

39 bubmunoreka IOK

«Monekymnspras ¢puszuka. OCHOBBI
https://m.edsoo.ru/ff0c6as
TEPMOJIUHAMUKI)) 0

40 [TapooOpazoBanre 1 KOHACHCAIIHS. bub6mauoreka [IOK

Hcmapenue u KUIeHue https://m.edsoo.ru/ff0c63
b6
AGCONIOTHAS U OTHOCHTENbHAS
41 . bubnuoreka [JOK
BIIQYKHOCTH BO3yxa. HachlmeHHbIi
https://m.edsoo.ru/ff0c64
nap
d8
Teeépnoe teno. Kpucramnuyeckue
42 namopdHbie Tena. AHU30TPOIHUS Bu6mzorexa IIOK
- https://m.edsoo.ru/ff0c65f
CBOMCTB KpHUCTaIIOB. JKuakue 0
kpuctaysbl. COBpeMEHHbIE MaTepHAaIbI -
" [InaBneHune U KpUCTAIU3AIHSL. BuGmorexa LLOK
YaenvHas TErioTa IUIaBICHUS.
https://m.edsoo.ru/ff0c67
CyO6numarnus 08
44 YpaBHEHHE TEIUIOBOTO OaaHca bubmorexa HOK

https://m.edsoo.ru/ff0c68







Onexrpuszanus Tei. DIEKTPUIECKUN

45 n bu6mmoreka [IOK
3apsi. JIBa Bu1a 3JIEKTpHUYSCKUX
P A p https://m.edsoo.ru/ff0c6bc
3apsiIoB c
[IpoBOgHMKH, TUATICKTPUKH U
46 f o8O 3a Op coXDae bubmnoreka [JOK
IoJ1 BOJIHMKH. 3aKOH COXPaHCHHUS
yip P https://m.edsoo.ru/ff0c6bc
AIEKTPUUECKOTO 3apsija c
B3aumonencrBue 3apsiioB. 3aKoH
47 . . bubmmoreka [JOK
Kynona. ToueyHBIN 37IEKTPUIECKUN
https://m.edsoo.ru/ff0c6ce
3apsi
4
Hanpsik€HHOCTB 31EKTPUYECKOTO
48 moJist. [IpuHIIAT Cynepno3unuu brbmmorexa HOK
AIIEKTPUUECKHUX MoJier. JInHuu l;ttps./ /m.edsoo.ru/ff0c6df
HanpsHKEHHOCTH B
PaboTa cun 35eKTpoCcTaTHIeCcKOTO
49 bu6mmorexa HOK
nourst. ITorernman. PasHocts
https://m.edsoo.ru/ff0c610
IMOTSHIINAJIOB 0
IIpoBOOHMKHN M TUDIICKTPUKH
50 P P bu6mauoreka [HOK
BRJICKTPOCTATUYCCKOM I10JIE.
P https://m.edsoo.ru/ff0c70
JluanekTpudeckas MPOHUIIAEMOCTh 18
. bubnuoreka [JOK
51 OnekrpoeéMkocTb. KoHnencarop H
https://m.edsoo.ru/ff0c71
26
DNEKTPOEMKOCTD IUIOCKOTO
52 bubnuoreka [JOK
KOHJIEHCATOpa. DHEPTHsl 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72c
KOHJIEHCATOopa 0
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
54 [IpuHIMIT NENUCTBUSA U NIPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJILHOI'O




armapara, CTPYHHOTO MPHHTEpA.
DnexTpocTaTnyecKas 3amuTa.
3azemiieHHE AIEKTPONPUOOPOB

55

DJIEKTPUYCCKUM TOK, YCIOBHUSI €TO
cyuectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
ComnpotuBnenue. 3akoH OMa Jiist
yJacTKa Ienu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHNE
MPOBOAHUKOB. JTabopaTopHas pabota
«M3ydeHnne cMENIaHHOTO COETMHEHHS
PE3UCTOPOBY»

bubmmoreka [JOK

https://m.edsoo.ru/ff0c74f
0

57

Pabora 1 MomHOCTD
AIIEKTPUUECKOrOTOKA. 3aKOH
Jxoynsi-Jlenna

bubnmmorexa [JOK

https://m.edsoo.ru/ff0c78
38

58

3akoH OMa [J1s1 TOJTHOU
(3aMKHYTOM ) 3JIEKTPUYECKOM TICTIH.
KopoTtkoe 3ambikanue.
Jlaboparopnas paborta

«M3mepenue D/IC ucrouHuka Toka u
€ro BHYTPEHHETO CONPOTHUBIICHUS

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c7ae

0

59

DNEeKTpOHHAs MPOBOJUMOCTDH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COINPOTUBIICHUS] METAJJIOB OT
teMrepaTypbl. CBEpXIpPOBOIUMOCTh

60

DJIEKTPUUYECKHN TOK B
BakyyMe.CBouncTBa
AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAs U
NIPUMECHAsI IPOBOJAUMOCTb.
CBoncTBa p—n-1nepexoaa.

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84a

€




[TosrynpoBOAHUKOBBIE




IpUOOPHI

DJIEKTPUUYECKUU TOK B pacTBOpax

62 UpacruiaBax JIeKTPOIUTOB. 1 }]?:6;1-7/?;2220];[(3}5&0 -
DNEKTPOTUTHYCCKAST TUCCOIAAITHS. bap S TuAe
DIEKTpOoIN3 -

DJIEKTPUYECKUH TOK B Tra3ax.

63 CaMOCTOSITETLHBIN U 1 EH6H.HOTeKa LOK
HECAMOCTOATENbHBIN pa3ps. MomHus. https://m.edsoo.ru/ff0c84a
[Inazma €
DJeKTpruYecKre Npuodopsl U

64 YCTPOMCTBA M KX TIPAKTHUYECKOE 1 bubnnorexa LIOK
npumenerne. [Ipasima https://m.edsoo.ru/ffO0c86f
TEXHUKH €
0e30MacHOCTH

65 O6o6maronuii ypok | bubmuoreka [{JOK
«DNEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88

be
KonTponbHas paboTa 1o reme

66 «Qnekrpocratuka. [locTosHHBIN 1 EH@THOTeKa LHOK
snexTpuueckii Tok. Toku ttps://m.edsoo.ru/ff0c8a8
BPa3JIUYHBIX CPEIax» a

67 PesepBHblii ypok. KonTponbHas | bubmuoreka [IOK
paboTta 1Mo Teme https://m.edsoo.ru/ff0c8c5
"OnexkTpoauHaMuka" 6

63 PezepBHblit ypok. OOoOmaronmii ypok | bubnuoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6
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11 KJIACC

Kosmm4ecTBO 4acos JJIeKTPOHHbIE
Jrj;_)n Tema ypoka Konrpoabnsie | IlpakTnuyeckue o tHpposLIe
Bcero USYHCHMI | oGpasoBaTebHbIe
padoThI padoThI pecypent
ITocTossHHBIE MArHUTHI U KX
1 B3aMMoO/IeiicTBHE. MarHuTHOE TOJIC. 1 EH6H.HOTeKa LHOK
BeKTOp MArHUTHON MEIYKITHIL. https://m.edsoo.ru/ff0c97
JInaun 78
MarHUTHOW HHYKITHH.
MarauTHO€E MoJjie MPOBOIHUKA
2 ctokoM. OnbIT DpcTena. 1 Bubmmorexa LIOK
B3auMoelicTBIE MPOBOJIHIKOB C https://m.edsoo.ru/ff0c98f
TOKOM. €
3 Jlaboparopnas pabota «M3ydenue 1 | bub6mauoreka LHOK
MarHUTHOTO MOJIsi KaTyIIKH C https://m.edsoo.ru/ff0c98f
TOKOM) e
JlelicTBMEe MAarHUTHOT'O MOJIS Ha
MPOBOJHMK ¢ ToKoM. Cmiia
4 Awmriepa.JlabopaTopHas paboTta 1 1 E:6H‘7/0Teza HOijfO
B ps://m.edsoo.ru/ff0c9ac
«HccnenoBanue neUCTBUS 0
MOCTOSTHHOTO MarHuTa Ha PaMKy
c
TOKOM))
JlelicTBe MAarHUTHOTO MOJIST Ha
5 JIBUKYIIYIOCS 3apsDKEHHYIO YacTHILY. 1 bubmmorexa HOK
Crna Jlopenia. PaGoTa crumst Zttps://m.edsoo.ru/ffOc9df
JlopeHnua -
6 DnexTpoMarHuTHass UHAYKIHS. [ToTok |

BEKTOpa MarHUTHOM uHAykuu. 3/1C




UHIYKLIHU. 3aKOH 3JI€KTPOMarHUTHOMN
nHaykuuu @apanes

Jlaboparopnas padorta
7 bubmunoreka [IJOK
«UcciaenoBanue sIBJICHUS
. https://m.edsoo.ru/ffOcal5
IEKTPOMATHUTHOW WHTYKITU 0
NHnykTuBHOCTG. SIBIIEHHE
3 camouHaykuu. DJIC caMOMHIYKITUH. brbmiorexa HOK
DHeprusi MarHUTHOTO TIOJISI KaTYIITKH https://m.edsoo.ru/ff0ca60
c 0
TOKOM. ODJIEKTPOMATrHUTHOE T0JIE
TexHMYecKne yCTpOUCTBA U UX
9 MIPUMEHCHHE: TIOCTOSTHHBIC MATHUTHI,
AJIEKTPOMATrHUTHI, SIEKTPOABUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIHOHHAS IeYb
10 O6o6maromnuii ypok «MarautHoe bu6mmorexka HOK
roJjie. DJIEKTpOMarHuTHas https://m.edsoo.ru/ff0cab8
WHYKLUSD 2
KonTponbHas paboTa 1o reme
11 bub6mauoreka LHOK
«MarnuTtHoe 1oJe.
https://m.edsoo.ru/ffOcadS
DNEeKTPOMarHUTHAsT MHIYKIIHS 3
CB0OOAHBIE MEXaHUYECKHUE
konebanus. ["apMoHHUeckue
12 5 N P bu6mauoreka [{OK
KosieOaHus. YpaBHEHUE
P . https://m.edsoo.ru/ffOcaf0
TapMOHUYECKHUX KOJICOaHHIA. 6
[IpeBpaiienue >HEPrun B
JlaGoparopnas pabota
13 «HccnenoBanue 3aBUCUMOCTH

Tepuojia MajbIX KoliebaHuii rpy3a
HaHUTHU OT JIJTMHBI HUTU U MACChI
rpy3a»




Konebarensubid koHTYp. CBOOOIHBIC

OJICKTPOMArHUTHBIC KojeOaHus B

14 5 bu6mmoreka [JOK
UJIeaTbHOM KOJI€0aTeTbHOM KOHTYPE.
P https://m.edsoo.ru/ffOcb8
AHAJIOTUS MEXKIy MEXaHHYCCKUMH U 20
DIICKTPOMArHUTHBIMH KOJICOAHMSIMU o
®opmyita Tomcona. 3akoH
15 bubmmoreka [IOK
COXpaHEHHUS SHEPTHUH B
https://m.edsoo.ru/ff0cb9c
HUIcaTbHOM 4
KOJIeOaTEIbHOM KOHTYPE B
[IpencraBnenue o 3aTyxaromux
KoJieOaHUSX. BBIHYKICHHBIS
16 bubmuoreka [{JOK
MeXaHW4ecKue Koyieoanus. Pezonanc.
https://m.edsoo.ru/ffOcbb
BoinyKIeHHBIE AJIEKTPOMAarHUTHBIE 36
KosieOaHust o
IlepemenubId TOK. CHHY COMTATBHBIA
MEePEMEHHBIN TOK. MOIIIHOCTH
17 A bubmuoreka [JOK
MEPEeMEHHOT0 TOKa. AMIUTUTYIHOE U
p‘ Y https://m.edsoo.ru/ff0cbd
JEUCTBYIOLIEe 3HAYCHHE CHJIbI TOKa U 34
HANpPSKEHUs B
Tpancdopmarop. IIponsBoactso,
18 nepenayda v norpediieHue
AJIEKTPUYECKOUN SHEPTUU
Y CTpolCTBO U IPAKTUYECKOE
19 MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA, Bu6mzorexa IIOK
https://m.edsoo.ru/ff0cc32
reHepaTopa NepeMEeHHOT 0 TOKa, 4
JIMHUM DJIeKTporepenay B
DKOJOTUYECKHUE PUCKU TIPH
20

IIPOU3BOJICTBE IEKTPOIHEPTUN.
Kynbrypa ncnonb3oBanus




3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHN3HU

MexaHudeckue BOJIHBI, YCJIIOBHA

pacnpoctpanenus. [leproa. CxopocTh

bubmunoreka [JOK

21 .
pacrpocTpaHeHHUs U AJIMHA BOJIHBI. thtps.//m.edsoo.ru/ffOccaS
[Toniepeunsie ¥ MPOJOTBHBIE BOJIHBI -
2 3ByK. CkopocCTh 3ByKa. [ poMKOCTh bubmuoreka [JOK
3ByKa. Bricora Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccO
<
DneKTpOMarHUTHBIE BOJIHBI, HX
23 CBOMCTBA U CKOpOCTh. [1Ikama bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJTH 0
[IpunHUnIBI pagTNOCBS3U U
24 TeneBuacHud. Pa3Burtue
cpencTtBeBsa3u. Pagnonokanus
75 Kontpomnbnas padora «Konebanus bub6muoreka LHOK
HUBOJTHBI https://m.edsoo.ru/ffOcc6f
8
[IpsimonuHelHOE pacpocTpaHEHHE
26 CBeTa B OJHOPOIHOI cpefie. Bu6mzorexa IIOK
ToueuHbIil ICTOUHUK cBeTa. Jlyu lslgDS:/ /m.edsoo.ru/ff0cd3
cBeTa -
OrtpaxeHue ceera. 3aKOHBI
27 o n bu6mauoreka [{OK
PAIREHI CBeTa. 1IOCTPOCHHE https://m.edsoo.ru/ffOcd4e
1300paK€HUH B IJIOCKOM 0 o )
3epKaje Y]
IIpenomnenue ceera. [lonHoe
78 BHYTpeHHee oTpaxkeHue. [IpenenbHbin bubmorexa HOK
YIOJT IIOJHOTO BHYTPEHHETO 161ttps://m.edsoo.ru/ffOcd7f
OTPaKEHUSI -
29 JlaGopaTtopnas pabora «13mepenue bu6mmoreka [{OK




ImoKa3areiid MpPCJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd6
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JIunzel. [locTpoenne n3odbpaxeHui

30 BanH3E. POpMysia TOHKOW JIMH3bI. brbmmorexa LIOK
https://m.edsoo.ru/ff0cdd
YBenuueHue JIMH3bI le
Jlabopatopnas padorta
31 «HccnenoBanue
CBOMCTBU300paKeHUN B
JTUH3AX)
Hucniepcust cBeta. CIIOKHBIN
3 cocraBOenoro ceeta. LlBer.
JlabopartopHasipaboTta
«Habnronenue nucriepcun
CBETa»
33 Hutepdepentus cpeta. Judpaxius bu6mmorexka HOK
cBeTta. {udpaknuonnas pemeérka https://m.edsoo.ru/ff0ced2
2
34 [TonnepedHOCTH CBETOBBIX BOJIH. bub6muoreka LHOK
[Nonspuzanms cBera https://m.edsoo.ru/ff0ct02
€
35 OnTuueckue mpuOOpsl U yCTPOKCTBA
MUYCIIOBUSA UX 0€30MacHOro
MIPUMEHEHHS
I'panuiel TPUMEHUMOCTH
36 KJlaccuueckod MexaHuku. [loctynmaTs E‘H@I‘HOTeKa HOK
CHeUMATBHOH TEOpHH ttps://m.edsoo.ru/ff0cf86
OTHOCUTEIIbHOCTH 2
OTHOCHUTENHHOCTh OJHOBPEMEHHOCTH.
37 bubnuoreka [JOK

3aMeI[J'ICHI/IC BpPEMCHU U
COKpalICHUCIJIMHBL

https://m.edsoo.ru/ffOcfad
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OHeprus U UMIYJIbC PEIATUBUCTCKOU

38 gacTUIbl. CBA3b MAcChI C DHEPTUEH U BH6HHOTeKa L[OK
HEL- P https://m.edsoo.ru/ffOcfc6
HUMITYJIbCOM. 3HepFI/I$[ IIOKOA 8
39 Konrtponbnas padora «OnrTuka. bu6mmoreka [JOK




OCHOBBI CITIEUATIBHON
TEOPUUOTHOCUTEITEHOCTH

https://m.edsoo.ru/ffOctf6f
0

®otonsl. Popmyna Ilnanka.

bubmunoreka [JOK

40
DHEeprusu UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel
6
OTkpeITHE U
41 bubmmoreka [JOK
peeresioRame https://m.edsoo.ru/fOcff
¢dhororddexra. OnbiTh! A. 4 PS-IN.eCS00.TUATCHE
I'.Cronerosa B
3axoHbl oTordhdekTa. YpaBHEeHNE
42 i e(b' a b (boToo @p@e . bubmuoreka [{JOK
WHINTEeHHA 171 PoT KTa.
A https://m.edsoo.ru/ff0d01
«Kpacnas rpanuna» dororddexra 50
JlaBnenune ceeta. Onbitel 11. H.
43 y bubnuoreka [IOK
JlebeneBa. XUMHUECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04
cBeTa
a6
TexHuyeckue ycTponcTBa
44 u MPAaKTUYECKOE
MIpUMEHEHHE: (POTOIIEMEHT,
(dhoTomaTumK,
coJIHeuHast 6aTapesi, CBeTOUO]
45 Pemenue 3amau mo Teme bubmuoreka [JOK
«JI€MEHTBIKBAHTOBOM ONTHUKW https://m.edsoo.ru/ff0d03
02
Monens atoma TomcoHna. OTBITBI
46 p 8 o bubnuoreka [JOK
a TI0 PacCesHUIO 0-YaCTHII.
C3EPPOPA T paccesiimie G-aacit https://m.edsoo.ru/ff0d09
[nanerapHas Mosenb aToMa 1a
47 IToctynater bopa bubmmorexa [OK

https://m.edsoo.ru/ff0dOaf
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N3nyuenue u nornounieHrue (poroHoB

48 bu6mmoreka [{OK
IIPH IIEpEX0/Ie aTOMa C OHOTO https://m.edsoo.ru/ff0dOaf
YPOBHS N T ’
SHEPIUM Ha Apyroi. Busisl ciekTpoB B

49 BonHoBbie cBOMCTBA YacTull. BoHbI bu6mmoreka [{OK




ne bpouira. KopnyckynspHo-
BOJIHOBOU nyasiu3M. CrioHTaHHOE U
BBIHY)XXACHHOC H3JTYyUCHUC

https://m.edsoo.ru/ff0dOca
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OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI

50 p o bubmmoreka [JOK
e3epdopa o onpeacICHHIO
pROP P https:/m.edsoo.ru/ff0dOfd
cocraBa 2
PaIMOAKTUBHOTO W3JIYYCHHUS B
CeouctBa anbda-, 6eTa-, ramma-
51 n3iy4yeHus. Binsane
paToOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBbI
OTKphITHE TPOTOHA U HEUTPOHA.
H3zoronsl. Anbda-pacmnan. brbmorexa HOK
52 5 - . https://m.edsoo.ru/ff0d11
JICKTPOHHBIW ¥ TTO3UTPOHHBIN OeTa- 2
pacnaz. ['amma-uzinyyeHue T
DHeprusi CBsI3U HYKJIOHOB B sIIpe.
S nepHble peakn. JnepHbId
53 p I'II) 5 P bu6nmuoreka [JOK
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AKOJIOTHYECKUE ACTICKTHI SICPHOU 56
SHEPTEeTHKH B
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bubmuoreka [JOK
54 PEruCTpaIMK JIEMEHTAPHBIX YaCTHII.
. https://m.edsoo.ru/ff0dOe
Kpyrasiit cron «@yHaaMeHTaIbHbIE 38
B3auMoJieucTBUsA. EqMHCTBO o
(buzndecKor KapTUHBI MUPa»
Bun 3Bé3nnoro ne6a. Co3se3aus,
55

SIPKUE 3BE3[bI, IJIAHETHI, UX
BuauMoeaBmkeHue. CoaHeuHas
cucremMa
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3BE3

57
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MOCJEI0BATEILHOCTU. BHyTpeHHEee
cTtpoeHue 38€3/1. CoBpeMEeHHbIE
MIPEACTABICHUSI O MPOUCXOKICHUHI
"

sBoironuy CoJTHIIa U 3BE3 T

58

Muneunsir [1yTe — Hama
T'amaktuka.llonoxxenne u
nBwxenne CoiHia B [amakTuke.
lNamaktuku. YepHbie

JIBIPBI B SIJIpaxX raJIaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa.
PenukToBOoe msmyueHue.
MeraranakTrka

60

Hepeuennsie mpobiaemMbl acTpOHOMHH

61

KontponbHas padota
«DIIeMEHTHIACTPOHOMUU U
acTpopU3UKN»

62

O6o6maronuii ypok. Posb ¢pusuku
HacCTPOHOMUHM B S3KOHOMHUYECKOM,
TEXHOJIOTHUECKOM, COITUATbHOMN U
ATUYECKOH cepax AesTeIbHOCTH
Je0oBeKa

63

O6o6maronuii ypok. Posb u
MeCTO(HU3HKU U ACTPOHOMHUU B

COBPEMEHHOU HAYYHOH KapTUHE MUpa




64

O60o6maromuii ypok. Poib




¢bu3nveckoil Teopun B
(OpMHPOBAHUHUTIPEACTABICHUI O
(uzmyeckon

KapTUHE MUpa

65

O6o6maromuii ypok. Mecto
(buznyeckol KapTUHBI MUpaA B
001IeMPsI Ty COBPEMEHHBIX
€CTECTBEHHO-

Hay4YHBIX IPEJICTABICHUNA O NPUPOJIE

66

PesepBHBI ypok. MarauTHOE 1osne.
DJNEeKTpOMarHuTHas UHIYKIUs

67

PesepBHbIil ypok. OnTtuka. OCHOBBI
CreuuaJIbHON TEOPUH
OTHOCHUTEIIBHOCTHU

68

Pesepubiii ypok. KBanToBas
¢u3nKa. DJIeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bubnmmoreka [JOK
https://m.edsoo.ru/ff0d17

84

OBIIEE KOJIMYECTBO YACOB IIO0
[TPOIPAMME

68




Kpurepun onenuBanmus.

Kpurtepuun m HOpMBbI OLCHKH 3HAHWH M yMeHHMH oOydaromuxcs 3a yCTHbIH oTBeT. Ouenka "5"
craButcs, ecnu ydeHuk: 1. [loka3piBaeT riryObokoe M IMOJIHOE 3HAHHE W MOHMMAaHUE BCETO IMPOrPaMMHOIO
Marepuaia; IOJHOE MOHMMAaHWE CYHIHOCTH pacCMaTpPUBAEMbIX IOHATHH, SIBJICHUH U 3aKOHOMEPHOCTEH,
TEOpUi, B3aUMOCBsI3ed. 2. YMeeT COCTaBUTh IOJHBI U IpPaBWIbHBIM OTBET Ha OCHOBE W3yYEHHOTO
MaTepuaga; BBIACNIATH IJIaBHBIC IIOJOXKEHUS, CaMOCTOSATEIbHO TMOIATBEPKIaTh OTBET KOHKPETHBIMU
npuMepamu, (akTaMy; CaMOCTOATENbHO W apryMEHTHUPOBAHO [€JlaTh aHaiu3, OOOOLIEHMS, BBIBOJIBI;
YCTaHABJIMBATh MEKIIPEIMETHBIE CBSI3U (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHWM) U BHYTPUIIPEIMETHBIE
CBSI3M, TBOPYECKM IPUMEHATH IOJYYEHHbIE 3HAHUS B HE3HAKOMOW CHUTYallM; I1OCJIEI0BATENIbHO, YETKO,
CBSI3HO, OOOCHOBaHHO M 0e€30mMO0YHO U3NMarath Y4eOHBIH MaTepuall. YMEET COCTaBJIATH OTBET B
JIOTUYECKOM TOCJIEN0BATEIbHOCTH C HCIIOJIb30BaHUEM MPHUHITON TEPMHUHOJIOTHM; JIeNaTh COOCTBEHHbIE
BBIBOJIbI; (DOPMYJIMPOBATh TOYHOE OIPEAEICHHE M HCTOJIKOBAHME OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPUM.
MosxeT npu OTBETE HE MOBTOPATH JOCIOBHO TEKCT yueOHMKA; M3JlaraTh, MaTepuai JUTEPATYPHBIM SI3bIKOM;
MpaBMWJIBHO U OOCTOATEIBHO OTBEYaTb HA JIOMOJHUTEIbHBIE BOIPOCHI YUYUTENSA; CaMOCTOSITENIbHO U
paloOHaIbHO HUCIOJB30BaTh HArJISIAHbIE MOCOOUS, CIPaBOYHBIE MaTepHalbl, Y4eOHUK, JOMOJIHUTEIbHYIO
JUTEepaTypy, NEPBOUCTOYHUKU; NPUMEHATh CUCTEMY YCIOBHBIX OOO3HAaYeHMH NpU BEIEHHM 3aluceil,
COMPOBOXKIAIOIINX OTBET; MCIHOJB30BaTh Ul J0Ka3aTeIbCTBA BHIBOJOB W3 HAOMIOJEHHM W OMBITOB. 3.
CaMocCTOATENbHO, YBEPEHHO U 0€301MO0YHO NMPUMEHSET IOJIyY€HHbIE 3HAHMS B pElIeHUU NpolieM Ha
TBOPUYECKOM YpPOBHE; JOMyCKaeT He 0oJjiee OJHOTO HENOYETA, KOTOPBIHM JIETKO MCIPABISET MO TPeOOBaHUIO
YUUTENs; UMEeT He0OX0IMMble HaBBIKK pabOThI ¢ MPUOOpaMu, YepTeKaMHu, CXeMaMHt, rpapuKaMu, KapTamH,
COITYTCTBYIOIIMMHU OTBETY; 3allMCH, COMPOBOXIAIOIINE OTBET, COOTBETCTBYIOT TpeboBaHusM. Ouenka "4"
CTaBUTCs, €clii yueHHUK: 1. [Toka3bIBaeT 3HaHMs BCETO U3y4EHHOTO MPOrpaMMHOT0O Marepuania. J[aét moiaHsi
U MIPABWJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPUI; OMYCKAET HE3HAUUTENIbHbIE OIIUOKU U HETOYETHI MIPU
BOCIIPOM3BEICHUM M3YYE€HHOTO Marepuana, HeOOJIbIIMEe HETOYHOCTH IPH MCIOJb30BAaHUU HAYyYHBIX
TEPMUHOB WIX B BBIBOJaX, 0000IIEHUIX U3 HAOMOAeHnH. MaTepuai u3naraer B onpeneaéHHON JIOTHIeCKOM
MOCJIEI0OBATEIbHOCTH, MPU 3TOM JONMYCKAaeT OJHY Herpyoyro omuOKy WM He OoJjiee JBYX HEH04YETOB,
KOTOPBIE MOXKET MCIPABUTh CAMOCTOSITEIBHO NMPH TPEOOBAHUM MM HEOONBLIONW MOMOLIM HPENnoaBaTes;
MOATBEPKNAET OTBET KOHKPETHBIMH IPUMEPAaMH; IPABWIBHO OTBEYACT HA JOMOJIHWUTEIBHBIE BOIPOCHI
yauTens. 2. YMeeT caMOCTOSTENBHO BBIIEIATH IVIABHBIE TIOJIOKEHUS B U3y4YEHHOM MaTepHalle; Ha OCHOBaHUU
GakTOB M IpUMEpOB 00001IaTh, A€iaTh BHIBOABI. YCTaHABIMBATH BHYTPUIIPEIAMETHbIC CBSI3U. Moxker
IPUMEHSATH [10JIy4CHHbIE 3HAHUA Ha NIPAKTUKE B BUAOU3MEHEHHOH cuTyaluu, coiioJaTb OCHOBHBIE MpPaBUIIa
KyJbTYpbl YCTHOW pPEYM; HCIOJIb30BaTh NPU OTBETE HayuHble TepMHUHBbL. 3. He ob6mamaer nocTaTo4HbBIM
HaBBIKOM pPabOThl €O CIPaBOYHOM  JIMTEpaTypol, Y4eOHHMKOM, IIE€PBOMCTOYHUKOM (IIPaBUIIBHO
OpPHEHTHpYETCs, HO paboraer meieHHo). Ouenka "3" craBUTCS, €clu YYeHHK: 1. YCBauBaeT OCHOBHOE
coJiepKaHue y4eOHOro Mmarepuaja, HO UMeeT IpoOenbl, He MPENATCTBYIOUIME JalbHEHIIEeMy YCBOECHUIO
IporpaMMHOTO MaTepuana. 2. M3maraer marepuas HECHCTEMAaTU3UPOBAHHO, (hparMEHTapHO, HE Bcerja
MIOCJIEI0BATEIbHO; MOKA3bIBAET HEJOCTATOYHYIO C(HOPMUPOBAHHOCTH OT/AENbHBIX 3HAHUM M YMEHUH; cinabo
apryMeHTHUPYEeT BBIBOJBI U 00OOIIEHMs, JONMYyCKaeT OUIMOKHM NpU HX (OPMYIUPOBKE; HE MCIOJIB3YET B
Ka4yecTBE JI0Ka3aTeJIbCTBA BBIBObI U 0000IEHHs U3 HAOIIOJEHUH, ONIBITOB WIM JOITyCKAaeT OMIMOKHU MPH UX
U3JI0’KEHUU; NAET HEYETKHE ONpENeIcHMs NOHATUN. 3. McnbIThIBaeT 3aTpylHEHUs B IPUMEHEHUM 3HAHMIA,
HEOOXOJMMBIX JUIl pELIeHHUs 3aJad pa3IUuHbIX THUIIOB, NPAKTUYECKUX 3aJaHUN; NpU OOBSICHEHUU
KOHKDETHBIX SIBJICHMM Ha OCHOBE TEOPUH M 3aKOHOB; OTBEYAET HEMOJIHO HA BOMNPOCHl YUUTENS WIU
BOCIIPOU3BOJUT COJAEp)KaHUE TEKCcTa y4yeOHMKA, HO HEJOCTATOYHO IOHUMAeT OT/AENbHbIE IOJI0KEHUS,
UMEIOIME BaXXHOE 3HAYEHHE B 3TOM TEKCTe, JIOMyCKas OJHY-ABE TpyOble ommnOku. Ounenka "2" craBuTcs,
ecin ydeHuk: 1. He ycBamBaeT M HEe pacKpbIBacT OCHOBHOE COJEp)KaHHWE MaTepualla; HE 3HAeT WM HE
IIOHMMAET 3HAYUTENBHYIO 4acTh IPOTPAMMHOIO MaTeprasa B IIPeIenax NOCTaBIEHHBIX BOIPOCOB; HE JEJIaeT
BBIBOJIOB U 0000mmeHuil. 2. Mmeer cnabo copMupoBaHHBIE U HETOJIHbIE 3HAHMS, HE YMEET NPUMEHATh MX
IpU peIIeHHH KOHKPETHBIX BOIPOCOB, 3ajad, 3agaHuil mo oOpasmy. 3. [lpu oTBeTe Ha OAMH BOMIPOC
J0IycKaeT OoJiee OBYX TpyObIX OLIMOOK, KOTOpbIE HE MOKET HCIPABUTh JakKe MPH MOMOIIM YUHUTEJNS.
Kpurepun onieHuBaHHUs MHUCbMEHHBIX pabOT (KOHTPOJBHBIX, cCaMOCTOATENbHBIX) Onenka "5" craBuUTCs, eciu



yueHuk: 1.Bwimomuumn paboty 6e3 ommOok u Hemoueros; 2.[lomyctun He Oonee omHoro Hemouera. 3.B
paboTax ¢ M30BITOUYHON MIOTHOCTBHIO 33JaHHUN JIOMYCKAETCS BBHICTABICHHE OTMETKH «5» B COOTBETCTBHH C
3apaHee OrOBOPEHHBIM HOpMaTuBOM. OneHka "4" craBuTCs, eciau yueHuK: 1.BeimonHun paboTy HOTHOCTHIO,
HO JIOIYCTWJI B Hel He OoJiee 0JTHON HErpyooi OmMOKH U OJHOTO HEJOUYETa MU HEe 0Oojee IBYX HEI0YETOB.
2.B paboTtax ¢ u30BITOYHON TUIOTHOCTHIO 33JJaHUN JTOIYCKAETCS BHICTABIICHHE OTMETKH «4» B COOTBETCTBHUHU
C 3apaHee OrOoBOpeHHbIM HOopMaTtuBoM. Omenka "3" craButcs, ecnu ydeHUK: 1.IIpaBUiIbHO BBIMONTHWI HE
MeHee IMOJIOBUHBI pabOThl MIIM JIOIYCTHII: HE OoJiee ABYX IpyOBIX omMOOK; MM HE Oosiee OJHON TpyOoi u
OJTHOW HErpyOoil OMMOKK M OJTHOTO HEJ0YeTa; WM He 0oJiee IBYX-TPeX HErpyObIx OmHUOOK; (GOPMYIIBI IPH
HAJIMYUU TPABUIBPHOTO OTBETA WJIM OJHOW HErpy0oil OmmMOKH M TpeX HEIOYETOB;, WJIM IPH OTCYTCTBUU
OmMOOK, HO TPU HATUYMU YETHIPEX-TISTH Hemo4eToB. 2.B paboTax ¢ M30BITOYHON IJIIOTHOCTHIO 3alaHHMA
JIOTIYCKAeTCsl BBICTABJIEHUE OTMETKU «3» B COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOpMaTHBOM. Ornenka "2"
CTaBUTCS, €cau yuyeHuK: 1.JlomycTuin 4ucio omuOOK M HEJA0YETOB MPEBOCXOJAIIEE HOPMY, MPH KOTOPOM
MOXET OBITh BBICTABJICHA OTMETKA «3»; 2.IIpaBUIbHO BBIMOJIHWI MEHEE YacTH PadOThI, JOCTATOYHOM st
BBICTaBJICHUsI OTMETKH «3». OteHka npoekrta. Beicokuii ypoBens - Ouenka "5" 1. [IpaBuiabHO TOHSTHI 1IETb,
3aaud  BbINOJHEHUS 1mpoekta. 2. CoOnrofeHa TEXHOJIOTUS MCHOJHEHUS MpPOEKTa, BbIACPYKAHBI
cooTBeTcTByIOImHKe Hdtambl. 3. Ilpoektr odopmien B cooTBercTBUM C TpeOoBanusamu. 4. I[IposiBieHb
TBOpUYECTBO, MHUIMATHBA. 5. [IpenbsBIeHHBIH NPOIAYKT AESITEIBHOCTH OTJIMYAETCS BBICOKMM KauyeCTBOM
WCIIOJIHEHUS, COOTBETCTBYET 3as1BJICHHOM TeMe. [1oBbIeHHbIN ypoBeHs - Onenka "4" 1. [IpaBuiabHO MOHSTHI
11€71b, 33/1a4M BBINIOJIHEHUS ITpoekTa. 2. CobmoieHa TEXHOIOT U UCTIOJTHEHUSI POEKTa, 3TaIlbl, HO JIOMYIIEHbI
HE3HAYUTeNIbHbIE OIMOKH, HETOYHOCTH B odopmiienuu. 3. IlposBiaeno tBopuectBo. 4. IlpeabsBineHHBIH
MPOJYKT NEATEIbHOCTU OTJIMYAETCS BBICOKUM KadyeCTBOM MCIIOJIHEHHUS, COOTBETCTBYET 3asBJICHHOHN TeMe.
bazoerit ypoBens - Ouenka "3" 1. [IpaBunbHO MOHATHI 11€J1b, 33/1a4M BBIIOJTHEHUS TipoekTa. 2. CoOnroaeHa
TEXHOJIOTUSl BBIMIOJIHEHUSI TMPOEKTa, HO uMeroTcs 1-2 ommOku B 3Tamax wWiad B OQOpMIECHUHU. 3.
CamMoCTOSITENIbHOCTh MPOSIBJICHA HAa HEAOCTAaTOYHOM ypoBHE. Huskuii ypoBenb - Ouenka "2" IIpoekT He
BBITIOJTHEH WJIM He 3aBepiieH TectupoBanue OneHKa «5» CTaBUTCS, €CIM YYEHHK BBINOJHWI IPABUIBHO OT
80% mo 100% ot obmiero uncna 6amwtoB OneHKa «4» CTaBUTCSA, €CJIM YYSHHUK BBITIOJHIII MTpaBUiIbHO OoT 60 %
10 79% ot obmiero uncna 6amioB OneHka «3» CTaBUTCS, €CJIM YYCHHK BBITIOJIHIII MPaBWIBHO OT 35 % 1o
59% ot obmiero uucna 6amioB OneHka «2» CTaBUTCA, €CIM YYEHUK BBITIONHUI MPaBHWIBHO MeHee 35 % ot
obuiero uyucna OaqyioB WIM HE HPUCTYNUI K paboTe, WIM He MpeAcTaBUI Ha mpoBepky. Kputepuu
OILICHUBaHMSI TAOOPaTOPHBIX padboT OLeHKa «5» cTaBUTCs, eclii yuyeHHUK: [IpaBuibHO onpeaesni Henlb onbITa
U BBINOJHUI paboTy B MOJIHOM 00beMe C COOIoIeHHEM HEOOXOAUMOM MOCIeA0BaTeIbHOCTH MPOBEICHUS
OTBITOB U M3MepeHuil. CaMOCTOSATENbHO U PAllMOHATIBLHO BHIOpA U MOATOTOBHJI JUIS OIbITa HEOOXOIUMOE
o0opynoBaHue, BCE OMBITHI MPOBEN B YCIOBUSAX U peXUMaxX, 00eCleUrBaIONINX MMOJy4YeHHE pe3yIbTaTOB U
BBIBOJIOB C HamOOJbIIeH TOUYHOCTHIO. HaydHO rpaMOTHO, JIOTMYHO Omucan HaOmoaeHus u chopmupoBa
BBIBOJIBI U3 ONBITAa. B mpejcTaBlieHHOM OTYeTe MPaBUIILHO U aKKypaTHO BBIMOJHHI BCE 3alHCH, TaOJIUIIBI,
PUCYHKH, YEPTEKU, TpapUKH, BEIUUCICHUS U CJIeNal BBIBOIbI. [IpaBUIbHO BHIMOIHIII aHAIHU3 MOTPEITHOCTEN
(9-11 xmaccer). [IposiBisieT opraHu3allMOHHO-TPYI0OBbIE YMEHUs (TOIEPKUBAET YHCTOTY pabodyero Mecra u
MOPSIIOK HA CTOJIE, SKOHOMHO HCIIOJIb3YET PAacXOJHbIE MaTepUalibl). DKCIEPUMEHT OCYIIECTBISET MO TUIaHy
C y4eTOM TEXHUKHM Oe30MacHOCTH U MpaBui paboThl ¢ Marepuanamu U obopynoBanueM. OreHka «4»
CTaBUTCS, €CJIM YYEHHUK BBITIOJHUI TpeOoBaHMs K OLEHKe «5», HO: OMNBIT MPOBOAMI B YCIOBHSIX, HE
ofecreynBaroINX JA0CTATOYHOW TOYHOCTU M3MEpeHHi. bbulo momyiieHo nBa — Tpu Hepodera wind Oolee
OJIHO# TpyOO¥ OIMOKM M OJHOTO HexodeTa. DKCHEPUMEHT MPOBEIACH HE TOJHOCTHIO WJIM B OMHCAHUU
HaOO/IEHUI U3 OTbITa YYCHUK JOMYCTUI HETOYHOCTH, BBIBOJBI cenan HemoyHble. OueHka «3» cTaBUTCH,
ecnu yueHuk: [IpaBUIIBHO ompenenuia IeNb OMbITa; padOTy BBIMOJHAET MNPABHILHO HE MEHEe ueM
HaMoJIOBUHY, OJIHAKO 00bEM BBITIOJHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJTYYUTh MPABUIIbHBIE PE3YIbTAThI
Y BBIBOJIBI TI0O OCHOBHBIM, NIPHUHIMIIMATIBHO BaXKHBIM 3a1adaMm paboTel. [logbop obopynoBaHus, 0ObEKTOB,
MaTepHaoB, a TakKe pabdoThl MO Hadaldy OMbITa MPOBEN C MOMOIIBIO YUUTENs; WM B XOJAE MPOBEICHUS
OTbITAa M HM3MEPEHUN OombITa ObUIM JOMYIIEHbl OMMOKM B OMUCAaHUHM HaOmoaeHu#, GopMyIUpOBAHUU
BBIBOJIOB. OMBIT MPOBOJAUJICA B HEPALMOHAIBHBIX YCIOBHSX, YTO IMPHUBENIO K MOJYYEHHUIO PE3YIbTAaTOB C
OOJbIIICH MOTPENIHOCTHIO MM B OTUETe ObUIM JOMYIIEHBI B OOIIEH CIOKHOCTH HE OoJiee ABYX OIIMOOK (B



3aMuCsAX €IWHUI], U3MEPEHUSX, B BBIUMCICHUSX, rpadukax, Tabnuuax, cxemax, aHalIu3e MOTPEIIHOCTEH H
T.J1.) HE IPUHIUIHAIBHOTO ISl TAaHHOM pabOThl XapakTepa, HO MOBIUSABIINX HAa PE3yJbTaT BBHIMOJIHEHUS; HE
BBITIOJIHEH COBCEM WJIM BBITIOJIHEH HEBEpPHO aHanmu3 morpenrHoctedt (9-11 xmaccer). [omyckaer rpyOyro
omuOKy B XOJ€ dKclepuMeHTa (B 00bsCHEHHH, B OpopMiIeHUH pabOThI, B COOMIOACHUU MPAaBHII TEXHUKU
Oe3omacHOCTH TIpu paboTe ¢ MaTepuagaMu U OO0OPYJOBaHHEM), KOTOPAs HCIPABISETCS MO TPEOOBAHUIO
yuutensi. OneHka «2» CTaBUTCS, €cli y4eHUK: He ompemenus caMOCTOSATENBHO HEIb ONBITA: BBIOIHHII
paboTy He MOJTHOCTBIO, HE MOJITOTOBWI HY)KHOE 000pYyJOBaHHE W OOBEM BBHINIOJHEHHON 4YacTh pabOThI HE
MO3BOJISIET CHIENIATh MPABHIBHBIX BHIBOJOB. ONBITHI, N3MEPEHUS, BEIYUCICHHS, HAOIIOCHUS TIPOU3BOIHIIUCE
HEeNpaBWIbHO. B X0/1e paboThl 1 B 0TYEeTE OOHAPYKUIIMCHh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYEHHBIC B
TpeOoBaHuAX K omeHke «3». Jlomyckaer ne (u Oojee) rpyOble OMMOKHM B XOZIE OSKCIEPUMEHTA, B
0o0BbsicHeHNH, B OGOpMIIEHUH pabOThl, B COOIIOJIEHUU MPaBHJI TEXHUKU OE30MacHOCTH NpU padoTe C
BEIIECTBaMU M 000pYI0BaHUEM, KOTOPBIE HE MOXKET UCTIPABUTh JJaXKe TI0 TPEOOBAHHIO YUUTEIIS.



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* ®dusuka, 10 knace/ KacesHOB B.A., O01IECTBO ¢ OTpaHUYCHHOI OTBETCTBEHHOCTHIO

«IPOD A»; AkunonepHoe oo1ecTBo «M31arenscTBo
«IIpocsemenne»

* ®duswka, 11 kmace/ KacesinoB B.A., O011ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/IPODAy; AkiimonepHoe oomiecTBo «M3marenscTBo

«IIpocsemenue

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

[Iporpamma kypca ¢pusuku g 10—11 knaccos. ba3osiit ypoBeHns (aBTop B.A. KachssiHOB)

YMK «®usuka. 10 knacc. ba3oBblil ypoBEHb»

1. ®usuxa. 10 xnacc. Ba3oBbIi ypoBeHb. Y4EOHMK C 2IEKTPOHHBIM

npuinoxenuem (aBTop B. A. KacbsiHOB).

2. ®usuka. 10 knacc. bazoselil yposenb. Meroanueckoe nocobdue (asrop B.A.

KacwsiHoB).

3. ®usuka. 10—11 kmaccsl. baszosblii yposens. TeTpans i1 1a00paTOPHBIXPAGOT

(aBTopsl B. A. Kacesnos, B. A. KopoBuh).

4. ®uzuka. 10—11 xnaccel. ba3zoBsrii ypoBeHb. KomruiekT Terpaaeit s



KOHTPOJIbHBIX paboT (aBTop B. A. KachsHOB)

5. ®usuka. 10 kiacc. J[uaakTMYeCKue KapTOUYKU-3a1anus (aBTopsl M. A.Yiakos,

K. M. YmaxkoB).

YMK «®usuka. 11 xknacc. ba3oBbiil ypoBEHb»

1. ®usuka. 11 knace. Ba3oBblil ypoBeHb. Y4EOHUK C SIEKTPOHHBIM
npuiioxxenueM (aBrop B. A. KacbsHOB).

2. ®usuka. 11 knacc. Ba3oselil ypoBenb. Meroanueckoe nmocodue (asrop B.A.
KacwsiHoB).

3. ®usuka. 10—11 kmaccel. baszosslii yposens. TeTpaas 1i1s 1a00paTOPHBIXPAGOT
(aBTOps! B. A. KacesaHoB, B. A. Koposun).

4. ®usuka. 10—11 knaccel. bazoseiil yposens. KoMmmekr terpaneii mis
KOHTPOJIBHBIX paboT (aBTopsl B. A. Kacesinos, U. B. Urpsmos).

5. ®usuka. 11 knace. JlnpakTuueckue KapToUYKK-3aganus (aBTopsl M. A.YIakos,

K. M. YmaxkoB).
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