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INOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1o ¢u3uke 06a30BOrO0 ypOBHA Ha YPOBHE CPENHEro OOIIEro
oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE IIOJIO)KCHUH U TpeOOBaHMH K pe3yjIbTaTaM
OCBOEHHUSI OCHOBHOU 00pa3oBaTenbHOM mporpammbl, mpeactaBieHnbix B OI'OC
COO, a Takxe c yuérom (enepanbHol paboueld MPOrpaMMbl BOCIHUTAHUS U
KOHIENIMM TpenoAaBaHus ydeOHoro mpenmera «@Pusuka» B 00pa3zoBaTENbHBIX
opranu3zanusax Poccuiickoil denepanyy, peanus3yoniuX OCHOBHBIE 00pa30BaTeIbHbIC
IIPOTPaMMBI.

Copepxanue mporpaMMmbl MO (PHU3MKE HampaBieHo Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOy4arommxcsa 10—11 kimaccoB nmpu oOydeHuu
ux (¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO IOIXOJA.
[Iporpamma 1o ¢usuke coorBercTBYeT TpedoBanusM PI'OC COO k miaHUPYyEeMBIM
JIMYHOCTHBIM, IIPEIMETHBIM M METAIPEAMETHBIM pe3yJibTaTaM OOyHEHHs, a TaKKe
VUHTBIBAET HEOOXOAUMOCTh peaqu3alll MEXIPEIMETHbIX CBf3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMH MpeaMeTraMu. B Hell onpenensitoTcsi OCHOBHBIE
ICIM U3y4YCHUs (DM3UKU HA YPOBHE CPCAHETO OOIIET0 00pa3oBaHUs, IIAHUPYCMBIC
pe3yJibTaThl OCBOCHUS Kypca (PM3UKU: JIMYHOCTHBIC, METAIIPEAMETHBIC, IIPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YIbTaThl OCBOCHMS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B

TOM YHCIJIE [IPEIMETHBIC PE3YJILTATHI 110 I'0j1aM 00yUCHUS;
e cojiepxkaHue yueOHoro mpeamera «Puszrka» 10 rojam o0y4eHusl.

du3rkKa Kak HayKka o HanOosee O0MMX 3aKOHAX MPUPOJIbI, BBICTYAs B KAUECTBE
y4eOHOro IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAaHUN 00
okpyxatomeM wmupe. IlIkonpHBIT Kypc GU3HKA — CHCTEMOOOPA3YIOMIHHM IS
CCTECTBCHHO-HAYYHBIX YUYCOHBIX IIPEAMETOB, IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SIBIEHWH, M3y4aeMbIX XHMHEH, Ouonoruer, ¢puznyeckou
reorpadgueil 1 acTpoHoMuei. VMcnonb30BaHue U aKTUBHOE TPUMEHEHUE (PUBHYECKHUX
3HAaHUW OIPEHCIACT XapakTep W Pa3BUTHEC Pa3HOOOpa3HBIX TEXHOJIOTHHA B cdepe
DHEPIrEeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IIOJIYYEHHUS HOBBIX MAaTEpPHAJIOB C
3aJlaHHBIMU CBOMCTBaMM M JApyrux. M3ydeHue (pU3MKM BHOCHT OCHOBHOH BKJIAJ B
bOopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MHpa  OOydaroumuxcs, B
dbopMHpOBaHHE YMEHHI NMPUMEHATh HAYYHBIH METOJI MO3HAHUS MPU BBHINOJHEHUU
UMU YUEOHBIX UCCIEIOBaHUM.

B ocHOBY kypca ¢hu3uku 17151 ypOBHS CPEAHETO OOMIEr0 00pa30BaHUs MOJIOKEH
PAIl UJIeH, KOTOPBIE MOKHO PACCMATPUBATh KAK MPUHIIMIIBI €TO TTOCTPOEHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEW Kype SBISETCS JIOTHUECKU
3aBEpUIEHHBIM, OH COJCPXKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOHN (DHM3HKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HeH Marepual Kypca (U3UKH
o0benuHéH BOKpyr (u3uueckux Teopuil. Beaymmm B Kypce sABIseTcs
(hOpMHpOBaHHUE NPEACTABICHU O CTPYKTYPHBIX YPOBHSIX MATE€pWHU, BELIECTBE H
ToJIe.

Hoes cymanumapuszayuu. EE peanuszanus mpeArojiaracT UCIOJIB30BaHHUE
IYMaHHTApHOTO NOTEeHUHANa (U3NYECKOM HAYKH, OCMBICIEHHUE CBA3WM PA3BUTHSA
(Y3HUKHK ¢ pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMH MPOOIEMAMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype U3k mpeamnoiaractT 3HakOMCTBO C
IIUPOKUM KPYrOM TEXHUYECCKUX M TEXHOJOTUYECKUX TMPUIOKCHUN H3YyUCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu  peanu3yercss IMOCPEACTBOM  BBEICHHUS  SJIEMEHTOB
coJicp KaHMsl, MOCBAIIEHHBIX IKOJIOTHUCCKUM NPOOIIeMaM COBPEMEHHOCTH, KOTOPHIC
CBS3aHBI C PA3BUTUCM TCXHUKU W TEXHOJIOTHH, a Takke OOCYXJIcHHS NpodiieM
PAIHOHAIBHOTO [IPUPOIOTIONB30BAHMS M IKOJIOTHUCCKONW OE30IIaCHOCTH.

CrepXHEBBIMM 3JIEMEHTaMH Kypca (DU3MKH Ha YpOBHE CPEAHEro OOLIEro
oOpa3zoBaHusl SBISIOTCS (U3MYECKUe TeopuH ((POopMHUpOBaHWE MPEACTABICHUM O
CTPYKTYpE MOCTPOCHUS (M3UUCCKOM TEOopuUU, posi (HyHAAMCHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMCHHBIX MPEJICTABICHUAX O MPHUPO/IC, TPAHUIIAX MPUMCHUMOCTH
TEOPH, SISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U MPOLECCOB).

CHCTeMHO-AESATENBHOCTHBIA MOJAXO0J B Kypce (U3MKH peanu3yeTcs Mpex.e
BCEro 3a CYET OpPraHM3aluu KCIEPUMEHTAIBHON AESITENbHOCTH oOydaromuxcs. s
0a30BOTO YpOBHSI Kypca (HM3WKH — 3TO MCIHOJIB30BAaHUEC CHCTEMBbI (POHTAIBHBIX
KPaTKOBPEMCHHBIX 3KCIICPUMEHTOB H JIa0OPATOPHBIX paboT, KOTOPHIE B IIPOTPaMMe
no ¢u3nke OObEIMHEHbI B OOIIMK CIHUCOK YYEHHUYECKHUX MPAKTUYECKUX padoT.
Breinenenve B yKa3aHHOM TIepeyHe J1a0OpaTOpHBIX padOT, MPOBOJUMBIX AJIA
KOHTPOJII U OLIGHKH, OCYILECTBISIETCS YYaCTHHKaMHU OOpa3oBaTENIbHOTO IIpolecca
UCXO/I U3 OCOOCHHOCTCH TUIAaHUPOBAHMS M OCHAIICHHS kKabunera pusuku. [Ipu aTom
o0ecneunBacTCa OBJAJICHUE OOYYalIIUMUCA YMEHHSIMH IIPOBOJUTH KOCBCHHBIC
WU3MEPEHHUsI, WCCIENOBAHMUS 3aBUCUMOCTEN (DU3MYECKUX BEIIMYMH M MOCTAHOBKY
OMBITOB MO MPOBEPKE NPEATOKEHHBIX THIIOTES.

bosbuioe BHUMaHHUE YIEISACTCS PEIUCHUI0 PACUYETHBIX M KAYECTBEHHBIX 3a]1ad.
[Ipu 3TOM U1 pacu€THBIX 3a/1a4 MPHUOPUTETOM SIBIISIOTCA 33/1a4 C SBHO 3aJ[aHHON
bu3nuecKko  MOJENbI0, TO3BOJSIONIME TPUMEHSATH HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jiefla Kypca, TaK W MUHTETPUpPYS 3HAHUSA U3
pa3HbIX pa3fenoB. /[ KauecTBEHHBIX 3a/iay MPUOPUTETOM SIBISIOTCS 3a/laHMs Ha
OOBSICHEHHE MPOTEKaHUs PUBNUECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH JKHU3HHU,
TpeOytomue  BhIOOpa  GU3MYECKOW  MOJENTH  JUIsl  CUTyallud  MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B cootBercTBUM ¢ TpeboBanusmMu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHn0 ydeOHOTO Tpoliecca 0a30BBIM YpPOBEHb Kypca (PU3MKM HAa ypPOBHE
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cpelHero obuiero o6pa3oBaHUs JOJDKEH H3Y4aThCs B YCIOBHUAX IIPEIAMETHOTO
kabunera (U3MKKM WIW B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOTO LUKIa. B kaOunere (QU3MKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pYIOBaHKE JIJISl BHIMOTHEHHUS YKa3aHHBIX B MIporpamMMme Mo Gpusuke
YUCHHUECKUX MPAKTUUCCKUX paboT U AEMOHCTPAITMOHHOE 000PYI0BaHKC.

Jemonctpaunonnoe obopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUM  C
NPUHLMIOM  MHWHHUMAJBHOM  JOCTATOYHOCTH H  OOECHeYMBaeT IOCTAHOBKY
MEPEUNUCIECHHBIX B IMpOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAaLMi A
UCCIECNOBAHMUS  H3Y4YacMBIX  SIBICHUH U TPOIECCOB,  OSMIUPUYCCKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, UX TCXHUYECKUX MPUMCHCHHM.

JlaGopaTopHoe oOopymoBaHue I YYEHHUYECKHX TNPAKTHYCCKUX padoT
dbopMupyeTcss B BHIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOyuaromuxcsi. Temaruueckue KOMILUICKTHI
1abopaTOpHOTO 000PYIOBaHUS JIOJDKHBI OBITH IIOCTPOCHBI HA KOMIUICKCHOM
WCITOJIb30BAHUU AHAJIOTOBBIX W IU(MPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTCPHBIX
HU3MEPUTENBHBIX CUCTEM B BUE HU(DPOBLIX J1IaOOpaTOpUil.

OCHOBHBIMM LEJIAMH U3y4€HUsI PU3UKH B 00LIEM 00pa30BaHUHU ABJIAIOTCS:

e (opmupoBaHue wHHTEpEca H CTPEMIICHHMS OOYYalOIUXCS K HAYYHOMY
WU3YUYCHUIO TIPUPOJIBI, PAa3BUTUC WX WHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEACTABICHWA O HAyYHOM METOJE MO3HAaHUS M (HOPMHUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIIEHHS K OKPYXKAIOILUM SIBJICHUSM;

e (opMupoBaHHC HAYYHOTO MHPOBO33PCHHS KaK Pe3yJibTara M3y4YCHUSI OCHOB
CTPOCHHSI MATCPUH U (DYyH/IaMECHTAJIbHBIX 3aKOHOB (DU3UKY;

o (¢opMuUpOBaHUE YMEHUI OOBICHSITh SIBICHUS C UCTOJIb30BaHUEM (HYU3UUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

e (opMHupOBaHHE NPECIACTABICHUNA O pOJM (PU3MKU I PA3BUTHUA JPYTUX
CCTECTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTiokeHne >THX Tiened obOecrneunBaeTCsl PEIICHHEM CIASAYIONMX 3a7ad B
MpoIecce U3yUueHus Kypca GU3UKU Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus:

e TNPUOOPCTCHUEC CHCTCMBI 3HAHUI 00 OOMMX (PU3NYCCKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHSX, BKIIOYAS MCXAHHWKY, MOJICKYJISAPHYIO  (PU3HKY,
DIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M DJIEMEHTHI aCTPOPU3UKHY;

o (opmMupoBanue yMeHUHN MPUMEHATH TCOPETHUECCKUE 3HAHUS TSI OOBICHCHUS
(bU3UYEeCKUX ABJICHUH B IIPUPOJIC | JIUIS PUHATUS MPAKTHICCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

e OCBOEHHE CMOCOOOB pEMICHHS pPa3MYHBIX 33/ad ¢ SIBHO 33JaHHOU
dbuznyeckoil MoJIenblO, 3a7ad4, MOAPA3yMEBAIOIIUX  CAMOCTOSTEIIBHOE
co3fanue GU3NUECKON MOJICITH, aJICKBAaTHON YCIIOBUSIM 3aJ1a4H,



e IIOHMMAaHHE (U3NYECKUX OCHOB U TPUHUUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TE€XHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUA HA OKPYKAOLIYIO
cpeny;,

e OBIAQJCHUE METOJAMH CaMOCTOSITEJIBHOIO ILIAHUPOBAaHUS M IIPOBENCHUS
(u3HUECKUX 3KCIEPUMEHTOB, aHaNIM3a M HHTEpIpeTalu HH(OpMAaIUH,
OIIpEAENEeHHS JOCTOBEPHOCTHU MIOIIy4YE€HHOTO PE3YJ/IbTaTa,;

e CO3JaHHE YCIOBUHM Ul PA3BUTHSA YMEHHMH IPOECKTHO-HCCIENOBATEIBLCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuxky (0a30BBIM YpOBEHb) Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus orBoautcs 136 gacos: B 10 ximacce — 68 wacoB (2 vaca B Heaemo), B 11
KJ1acce — 68 4acoB (2 Jaca B HEJIEIIO).

[IpemyaracMeiii B mporpamme 1o (uU3MKe TepeucHb Ja0OpaTOpHBIX U
MPAKTUYCCKUX PpaboT SBISCTCS PEKOMEHIOBAaHHBIM, YYWUTCIb JICTACT BBIOOD
MIPOBE/ICHUS JIAOOPATOPHBIX pabOT © ONBITOB € YYETOM HHAMBUYAJIbHBIX
O0COOCHHOCTEH 00yHaroIuXCs.



COJAEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUA

®usnka — HayKka o npupojie. Haydnele MeTOABI MO3HAHUS OKPYKAIOIIETO MUPA.
Ponp skcnepuMeHTa M TEOpHUH B IPOLIECCE MO3HAHUS TPHUPOJBI. JKCIEPUMEHT B
busmke.

MopaenupoBanne (QU3NYECKUX SIBICHUH W TpoueccoB. Haydnble THIOTE3bI.
du3nyuecKne 3aKOHBI W TEOPHUH. | paHUIBI MPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIIMT COOTBETCTBUA.

Ponb u mecto pusuku B pOpMUPOBAHUU COBPEMECHHOM HaAyYHOU KapTHUHBI MUPA,
B MPAKTHYECKOU NEATEIBHOCTH JTIOICH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(DPOBLIE UBMEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe jaBuUKeHHE. OTHOCUTEIBHOCTh MEXAHHUYECKOI'O JIBUKEHUSL.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpocTh (CpemHSAsI CKOPOCTb, MTHOBCHHAasi CKOpPOCTh) U
YCKOPEHUE MAaTepUAIbBHOM TOYKH, WX MOPOCKLMM HAa OCH CHCTEMBI KOOpJHUHAT.
CimoxeHune nepeMeIieHul U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOC W pPaBHOYCKOPCHHOC TIPSMOJIMHCHHOE JBrKeHue. ['paduku
3aBUCUMOCTH  KOOpDAWMHAT, CKOPOCTH, YCKOPCHMS, IIYTH M I[EPEMCIICHUS
MAaTEPUATBHON TOYKU OT BPEMEHH.

CBo0OoHOE TIaziceHHe. Y CKOpeHHe CBOOOHOTO MaJeHUS.

KpuBosmmHENHOE ABWKEHKE. [[BHOKEHHE MATEPHAIIBHON TOUKH IO OKPYKHOCTH €
IOCTOSIHHOM 110 MOJAYJIK) CKOPOCTBIO. YTIIOBasg CKOPOCTb, JMHEUHAsA CKOPOCTb.
Ilepron u wactora obparieHus. LIeHTpoCTpEMUTEIIBHOE YCKOPCHHE.

TexHH4eCKkue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHHE: CIHAJIOMETD,
JBUKECHHUE CHAPANIOB, LICMTHBIC U PEMEHHBIC IEPEAAUN.

Jlemoncmpayuu

Moaenbs cucTemMbl OTCUETA, WILTIOCTpAlMs KUHEMAaTHYECKUX XapaKTePHUCTHK
JBUOKEHUS.

[TpeobpazoBanue NBUKEHUN ¢ UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TayieHne TeN B BO3/IyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpPOIIEHHOTO TMOJ YrioM K TOPHU3OHTY U
TOPU30HTANIBHO.

H3mepenne ycKopeHusi CBOOOIHOTO NaJCHUS.

Hanpagiienue CKOpoCTH IPU ABUKEHUH 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, r1abopamoptule pabomuwl



H3ydeHne HEpaBHOMEPHOTO JBHKEHUS C LEIbIO OIMPEIECICHUS MTHOBEHHOU
CKOPOCTH.

HccnegoBaHnne COOTHOIIEHHMS MEXAY MOYTSIMH, NPOUIACHHBIMH TEJIOM 34
MOCJIEAOBATEIbHBIE pPABHBIE IIPOMEXKYTKM BPEMEHH MPU PaBHOYCKOPEHHOM
JBI>KCHUU C HAYaJTbHON CKOPOCTHIO, PABHOU HYJIIO.

H3yueHne nBMKEHUA IIapUKa B BI3KOU KUIKOCTH.

Nzyuenne aBmKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauunn ~ otHocutensHOCTH — [amunesa.  IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CHCTEMEI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosuiiuu cui. Bropoit 3akon HeioTona s
MaTEpPUAIBbHON TOUKHU. TpeTnil 3aKkoH HbroTOHA J7151 MaTEpUaNbHBIX TOYEK.

3akoH BceMupHOTro TaroteHus. Cuna tsoxecTd. [lepBas kocMHuYecKast CKOPOCTb.

Cwiia yupyrocru. 3akon ['yka. Bec rena.

Tpenue. Buabl TpeHust (10Kosi, cKosbxeHus, kaueHust). Cuia tpenus. Cyxoe
TpeHue. Cuna TpeHUs CKONBXEHUS M cuna TpeHus nokos. KoadduumeHnt Tpenus.
Cuna COnmpOTUBIICHUS MPU ABMKEHUU TEJIAa B )KUJKOCTH WJIU Ta3e.

[locTymarenpsHOE M BpallaTeIbHOC JIBIDKCHHE a0COIFOTHO TBEPIOTO Teia.

MOMEHT CuIbl OTHOCHTENBHO OCH BpawieHud. Ihredo cuibl.  YciioBus
pPaBHOBECUSA TBEPAOIO TENA.

TexHH4eCKne YyCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHE. MOAUIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHnEe UHEPLIHH.

CpaBHeHME MacC B3aMMOIEMCTBYIOIINX TEJL.

Bropoii 3axkon HeroToHa.

H3mepenue cuit.

CnoxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JichopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAIEHUH.

CpaBHEeHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcioBus paBHOBECUS TBEPAOTO Teia. BUibl paBHOBECHS.

Yyenuueckuii sxkcnepumenm, iabopamopHule pabomol

N3yuenue nBuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOUIMX B TIPYXUHE H
pe3uHOBOM 00pa3slie, OT ux JiepopMauu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, HMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkoHbl cOXpaHeHUs 8 MEXAHUKE

NmMmnynbee MarepuanbHOM TOYKK (Tena), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
Nmnynse cunbl U U3MEHEHHE HMIYJIbCA TeNa. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeakTuBHOE ABMKEHUE.



Pa6ora cripl. MOIIIHOCTE CUITBL.

Kunernyeckass »suHeprus MaTepuaibHOW Toukd. Teopema 00 H3MEHEHUH
KUHETUYECKOU IHEPTUHU.

[loTenmnuanbHas 3ueprus. [loTeHMaapHas SHEPTUSA YIIPYTo JeHopMUpOBaHHOM
npykuHbl. [loTeHIIMaTBHAS SHEPTUS Tela BOJIM3U TOBEPXHOCTH 3CMITH.

[ToTenmuanpHbIe M HEMOTEHITUATLHBIE CHUITBI. CBS3b PaObOTHI HETTOTEHITUATBLHBIX
CUJI C U3MEHEHUEM MEXAaHWYECKOM SHEPruu CHUCTEeMbl TeJd. 3aKOH COXpaHCHHS
MEXaHHYECKON SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHuyecknue yCTpONCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIA MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOC IBH)KCHHC.

[lepexo TOTCHIIMAILHON YHEPTUH B KHHCTUYCCKYIO U OOpaTHO.

Yyenuueckuii sxcnepumenm, r1abopamopuule pabomwi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa ¢ MNOMOIIbI ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBs3M pabOThI CHIIBI C M3MCHCHHEM MCXAHWYCCKOW SHEPTUU
T€JIa HA TPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosekyasipHas Gu3nKa 1 TEPMOAHUHAMHUKA

Tema 1. Ocroebl MONEKYIAPHO-KUHEMUYECKOU HeopUU

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUHU U HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Jduddysusa. Xapakrep ABWKEHHS U
B3aUMOJCHUCTBUA YaCTHUIL BEIIECTBA. MOJENN CTPOCHUS ra30B, )KUIKOCTEU U TBEPIBIX
TEJI U OOBSICHCHHE CBOMCTB BCIIICCTBA HA OCHOBC 3TUX Mojeich. Macca U pa3Mepsl
mosekys. KonnuecTBo BeecrBa. [locTtosiHHas ABorajapo.

TermnoBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana temmneparyp
Llenscus.

Mopens ujeanbHoro raza. OCHOBHOE YPaBHEHUE MOJIEKYJIAPHO-KMHETHYECKOM
TCOPUHM HJCAIBHOTO Ta3za. AOCONIOTHAas TEMIlepaTypa Kak Mepa CpeaHeH
KHHETUYECKOW JHEPruM TEIUIOBOrO MABMKEHUs vacTull rasa. lllkana temmepatyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
JanpToHa. M30mpoieccsl B UICaTbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmyeckoe mpencraBiaeHUe U30MPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHn4eckue yCTPOMCTBA W MOPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapoMerp.

Jlemoncmpayuu

OnwITBl, OKa3bIBAIOMIME JUCKPETHOE CTPOCHHUE BelecTBa, (ororpadpun
MOJIEKYJI OPTaHUYECKUX COCAUHECHUM.



OneiThl 110 TUPPY3UN KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO ABUKEHUSI.

Mogens onbita lITepHa.

OnBITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXKMOJIEKYIIIPHOTO
B3aUMO/ICHCTBUSL.

Mogaens, MITIOCTPUPYIOIIAs IPUPOLY AABIEHHUS ra3a Ha CTEHKHU COCYIA.

OnpIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSHHS  MACATBHOIO  rasa,
M30IPOLIECCHI.

Yyenuueckuii sxkcnepumenm, 1abopamopHule pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE U3MEPEHUHN
00BbEMa KOMHATBI, JAaBICHUS U TEMIIEPATYPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY HapaMeTpaMU COCTOSHHS Pa3peKeHHOTrO
rasa.

Tema 2. Ocnosvl mepmoounHamuxu

Tepmopunamuueckass cucrema. BHYTpEHHssT 3HEpPrusi TEPMOJIHMHAMHUYECKOU
CUCTEMBI U crocoObl €€ m3MeHeHud. KonmdecTBO TemnoTsl U pabota. BHyTpeHHss
SHEPIHUs OJTHOATOMHOTO UJEANBHOTO rasa. Bunst TEIJIONepeaauHn:
TEIJIONPOBOJAHOCTh, KOHBEKLUS, W3JyYCHUE. YJICJIbHAs TEILUIOEMKOCTh BELIECTBA.
KosmuecTBO TEIIOTHI IPH TEILIONEPEIAUE.

[lonstne 00 anuabatHOoM mpouecce. IlepBbIi 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre NEpBOro 3aKoHa TEPMOAMHAMUKHM K H3omporeccaMm. [ 'padpuyeckas
MHTEpHpeTanys padoThl rasa.

Bropoii 3akon TepmoguHamukn. HeoGparumocTh mpoieccoB B MpUpo/IC.

Ternnossic Mamuubl. [puaIUIBL TeHCTBHS TEIUIOBBIX MamuH. [IpeobpazoBanus
JHEPrUd B TEIUIOBBIX MalMHaX. KoadduuumeHnt nosesHoro aelcTBUs TENIOBON
MamuHbl. [ukin KapHo u ero ko3g@GuuueHT noje3Horo AEHCTBHS. DKOJOTHUECKHE
1IPOOJIEMBI TEILJIOIHEPTCTUKH.

TexHU4ecKue yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE:  JBUIaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOAMIBHUK, KOHIUIHOHED.

Jlemorncmpayuu

H3MmeHeHne BHYTPEHHEW JHEPrHHM Teja MpU COBEPIICHHH pPadOThI: BBUIET
poOKH W3 OYTBUIKM TIOJ JACHCTBHEM CXKATOTO BO3[yXa, HarpeBanue s¢upa B
JaTYHHOU TPYOKE ImyTEM TpCHHS (BUICOICMOHCTPALINS).

H3meHeHne BHYTpEHHEN dHEPTUH (TEMITEpaTyphl) Tea Mpy Terionepeaayde.

OnpIT Mo aAabaTHOMY PACUIMPEHUIO BO3yXa (OMBIT ¢ BO3YIIHBIM OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JBUTATESL.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomol

N3Mepenue yaeabHONU TENI0EMKOCTH.



Tema 3. Azpecamniule cocmoanus eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcauus. Vcnapenwe w kumneHue. AOCONIOTHas U
OTHOCHUTENIbHAS BIAXKHOCTH BO3ayxa. Hacelienneldi mnap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIICPATYPhl KUTICHUS OT JaBJICHHUS.

TBépaoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctauioB. Kuakue kpuctamibl. CoBpeMmeHHble Marepuansl. [lnaBnenue u
KpUCTa/UIH3alusl. Y AesibHas TerioTa miasjaeHud. Cyonumanus.

VYpaBHeHue TermoBoro 6ananca.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU ITOJIYYEHHS COBPEMCHHBIX MATEpHUAIOB, B
TOM YHUCJIE HAHOMATepPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILICHHBIX TAPOB.

KunieHue 1pu 1oHUKEHHOM JIaBJIICHUU.

Crioco0Obl U3MEpEHUs BIAKHOCTH.

Habnroaenue HarpeBaHys M MJIABIEHUST KPUCTAUIMYECKOrO BEILIECTBA.

JleMOHCTpanus KpuCTaios.

Yyenuueckuii sxkcnepumenm, 1abopamopHule pabomol

H3mMepeHre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMHUKAa

Tema 1. Fnekmpocmamuxa

DiieKTpU3alus Tell. DIEKTPUUYECKUil 3apsi/l. J[Ba BUJia 3JIEKTPUUECKUX 3aPsi/I0B.
ITpOBOAHUKH, TUDIIEKTPUKH U TIOJYIIPOBOAHUKH. 3aKOH COXPAHEHHS DIEKTPUUECKOTO
3apsaa.

B3aumoyeiictBue 3apsjaoB. 3akoH KysnoHa. ToueuHbIA 2JIEKTPUHECKUM 3apsl.
Onekrpuyeckoe nosie.  Hanpspk€HHOCT  ajiekTpuyeckoro  mods.  IlpuHuumn
CYNCPIO3ULIAHA DJICKTPHYCCKUX MNOJICH. JIMHMH HanpssKEHHOCTH DJICKTPUYECKOIO
TTOJISL.

Pabota cun anexktpocratuueckoro nois. [lorenuuan. Pa3HocTh MOTEHIMATIOB.
IIpOBOAHMKY W JWIJIEKTPUKHA B 3JICKTPOCTATHYCCKOM moJe. JludneKrpuyeckas
IIPOHULIAEMOCTb.

DNekTpoEMKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
DHeprug 3apsKEHHOTO KOHIEHCATOPA.

TeXHUUEeCKUE YCTpOHMCTBA U IPAKTHUECKOE NPUMEHEHUE: DJIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE AJIEKTPONpUOOpOB,
KOHJEHCATOP, KONUPOBAIBbHBIN AINapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NMPUHIMIIL JIEUCTBUSA DJIEKTPOMETPA.

B3auMoaencTBre HANEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEJ.
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[IpoBOAHUKH B 3NEKTPOCTATHYECKOM IOJIE.

DnekTpocTaTHYecKas 3aluTa.

JIMPNEKTPUKHN B DIIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTH ANEKTPOEMKOCTH ILUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAY IIJIACTUH,
pacCTOSHUS MEXKy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHIEHCATopa.

Yyenuueckuii axcnepumenm, 1abopamopuvie pabomol

N3mepenne 25eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. HHocmoannwiit 3nekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKAA TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO  TOKA.
Hctounukn Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 71 y4acTKa LIETIH.

DJIEKTPUYECKOE COIMPOTUBIICHHUE. YICIBHOE COIPOTHBICHUE BEMIECTBA.
[TociienoBaresnibHOE, NAPAJLIEIIBHOE, CMEIIIAHHOE COCIMHEHUE [IPOBOHUKOB.

PaGora nanekrpuueckoro  Toka. 3akoH  Jkoyms—JIlemma.  MomHOCTB
BIEKTPUYECKOTO TOKA.

DJIEKTPOJABWKYILAA CHJIA W BHYTPEHHEE CONPOTHBIEHUE HCTOYHWKA TOKA.
3akon Oma Jiu1s MOJTHOM (3aMKHYTOM ) 3JICKTpUuecKoi 1enu. KopoTkoe 3aMbIkaHuE.

DJIEKTPOHHAs IPOBOJANMOCTb TBEPABIX METaJLJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUA METAIIIOB OT TeEMITEpaTypsbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMe. CBONCTBA DJIEKTPOHHBIX ITYYKOB.

IToaynpoBOIHHKN. CobcTBeHHas 151 IpUMECHast ITPOBOANMOCTD
MOJIyIPOBOHUKOB. CBoMCTBa p—n-niepexoa. [omynpoBoHUKOBBIC TPUOOPHL.

DJIEKTPUYECKU  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIHUTOB.
DIIEKTPOINTHYECKAS JUCCOLHUALMS. DIEKTPOIIU3.

DJIEKTPUYECKHUN TOK B Ta3zax. CaMOCTOSTENBHBINM U HECAMOCTOSTEIbHBIN pa3ps.
Monnus. [1na3zma.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHCHHWE: aMIIepMETP,
BOJIBTMCTpP, PCOCTAT, HCTOYHUKH TOKa, DJICKTPOHATPCBATCIBHBIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE MPUOOPBI, TEPMOMETP CONPOTHBIICHHS, BAKYyMHBIA AHMOJ,
TEPMHUCTOPBI U POTOPEZNCTOPHI, OTYNPOBOAHUKOBBIN THOM, ralbBaHUKA.

Jlemoncmpayuu

HN3mMepeHre Chilbl TOKA U HANPSIKCHHS.

3aBUCUMOCTh COIPOTUBJICHUS NWIHHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
TUTOIIA/IA TIOTIEPEYHOTO CEUYCHMS M MaTeprala.

CmemaHHOe COeTMHEHNE TTPOBOTHUKOB.

IIpsmoe wu3MmepeHHe HAEKTPOABMXKyWIEeH cuibl. KopoTkoe 3ambikanHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCUMOCTb CONIPOTHBIIEHUS METAIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTE DIEKTPOIHUTOB.

HckpoBoii pa3psii 1 NpOBOAUMOCTb BO3yXa.
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OIHOCTOPOHHSIS TPOBOAUMOCTE AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

W3yuenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MepeHne 3IEKTPOJABIKYIIEH CHIJIBI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmionenue sexkTposiuza.

MexnpeaMeTHbIe CBA3H

Wzyuenne kypca ¢uzuku 0azoBoro ypoBHs B 10 Kimacce OCYyIIECTBISIETCS C
Y4ETOM  COJAEPIKATENBHBIX MEXKIIPEAMETHBIX CBA3CH C KypcaMHd MaTEMAaTHKH,
OMOJIOTHUH, XUMHH, Feorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsmus, CBSI3aHHBIE C H3YYEHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAYYHBIM (akT, TUMoTe3a, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHusl, HAOIIOJCHUE, IKCIICPUMEHT, MOJICTHPOBAHUE, MOJIC]Ib, U3MEPCHUC.

Mamemamuxa: pelieHre CUCTCMbl YPABHCHHM, JIMHEHHAs (QyHKIM, mapadoda,
rurnepOosa, ux rpapuKu W CBOMCTBA, TPUTOHOMCTpHUYCCKUE (YHKIIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
Y WX TIPOCKILIUH Ha OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannyeckoe JBWIKCHUC B JKUBOU mpupoje, nubdysus, ocMoc,
TEIJIOOOMECH JKUBBIX OpPraHU3MOB (BHJIBI TCILIONECPEadH, TEIUIOBOC PaBHOBECHUC),
ANEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB WM MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS. Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U TA30B,
AIIEKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLMALINS, I'AJIbBAHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETP, TCPMOMETP.

TexHnonozus.: peoOpa3oBaHUE ABMKEHUHN C UCTIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJIIUIHUKYN, UCIOJb30BAHUE 3aKOHA COXPAHCHHS MMITYJIbCa B
TEXHUKE (pakeTa, BOJAOMET U JPYTU€), JABUTrATEIb BHYTPEHHEIO CrOpaHUs, apoBas
TypOrWHa, OBITOBOM  XOJOJAMJIBHUK, KOHIWUIIMOHEP, TEXHOJOTUU TIONYyUCHHUS
COBPEMCHHBIX MAaTE€pUalIOB, B TOM YHKCJIE HAHOMAaTEpPUAalIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJIEHHE 3JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, DJICKTPOHATPEBATENbHBIE MPUOOPHI, 3IIEKTPOOCBETUTENbHBIC TPUOOPHI,
rajibBaHHKa.

11 KJIACC

Paznen 4. DjekTpoAMHAMMKA
Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
IloctosHHble MarHuThl. B3aumoaeicTBUEe NMOCTOSHHBIX MarHuToOB. MarHuTHoOeE
nosne. Bektop MarHnTHON MHAYKUMU. [IpHHIMI CyNMEepno3uUMU MarHUTHBIX IOJIEH.
Jlvaum wmarHuTHOM wWHAYKUMM. KapThHa 5HHUHA MAarHUTHOM WHAYKOHWHU IOJIA
MOCTOSHHBIX MAarHuTOB.
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MarHutHoe T10JIe TIPOBOJHHMKA C TOKOM. KapThHa §NWMHUH WHAYKIUU
MAarHMTHOIO MOJISI JJIMHHOTO MPSIMOr0 MNPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KAaTyIIKA ¢ TOKOM. OnbIT DpcTena. BzaumoneiicTBue NpoBOJIHHKOB €
TOKOM.

Cuia Ammniepa, €€ MOIYJIb U HallpaBJICHUE.

Cuia Jlopenia, €€ MOJlyJIb U HalpaBjieHHUe. [[BHKeHUE 3apsiKEHHON YaCTUIIbI B
OJIHOPOAHOM MarHuTHOM moJie. PaboTa cuisl Jlopenua.

SIBieHne  dneKTpOMarHWUTHOW WHAyKOMHM. [lOTOK  BEKkTOpa  MAarHMUTHOM
WHIYKIUH. OJIEKTPOABWKYINAS CHJIA MHAYKIHUHA. 3aKOH 3JIEKTPOMATHUTHOM
uHayKuun @apanes.

BuxpeBoe »eKTpUUYECKOe ToJie. IJAEKTPOJABHMIKYIIAs CHIa MWHIYKIUH B
ITPOBOJAHUKE, IBMKYILEMCS NOCTYNATENBHO B OTHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno JleHma.

NHjpyktuBHOCTh.  SIBIIEHHE  CAaMOMHAYKUHMH.  JJEKTPOJBHXKYLIAs  CHIIA
CaMOUWH/IyKLIHH.

DHeprus MarHUTHOTO IO KATYIIKHU C TOKOM.

DJIEKTPOMATHUTHOE TIOJIE.

TexHuyeckue yCTpoOilcTBA U IPAKTUYECKOE IIPUMEHEHUE: IIOCTOSIHHbBIC
MarHuThl, 3JIEKTPOMATrHHUTBI, JICKTPOBUIATEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIEeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHUE 3JIEKTPOHHOI'O 11y4YKa MarHUTHBIM I10JIEM.

JlvHUM UHIYKIIMA MarHUTHOTO 110JIA.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH11a Ha HOHBI JJICKTPOJIUTA.

SIBiieHUE IICKTPOMAarHUTHOM MHIYKLWH.

IIpaBuiio Jlenua.

3aBHCUMOCTb JJIEKTPOIBWXKYILEH CHJIBI UHAYKLUHUHA OT CKOPOCTH HM3MEHEHUS
MAarHATHOTO TIOTOKA.

SIBeHnEe CAaMOUHAYKIIUH.

Yyenuueckuii sxkcnepumenm, iabopamopHule pabomol

N3ydeHne MarHUTHOTO TOJISL KaTYIIKH C TOKOM.

Hccnenoanue 1eMCTBHS TOCTOSIHHOTO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanne SBICHUS DJIEKTPOMAarHUTHON MHIYKIIUH.

Pa3znen 5. Kojie0aHus M BOJIHbI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOAe0aHUA
KomnebatensHas CHCTEMA. CoOonaneble MEXaHNYECKHE Ko1eO0aHusL.
lapmonudeckue xomnebanusa. Ilepwosn, wacrora, ammuTyna u ¢aza KoJaeOaHHM.
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[IpykMHHBI MasATHUK. MareMaTHYeCKUi MAasATHUK. YPaBHCHUE TapMOHHYECCKUX
koneOanuii. [IpeBpaiienue snepruu Npu rapMOHUIECKUX KOJIeOaHUX.

KonebGarenbupiii  kouTYyp. CBOOOAHBIC AJIEKTPOMATHUTHBIC KOJICOAaHUS B
UJCAIbHOM KOJeOATeIbHOM KOHType. AHAJIOTHA MEXKIYy MEXaHUYCCKUMH U
AJIEKTPOMAarHUTHBIMU ~ KosicOanusamu. Popmyna TomcoHa. 3akoH coxXpaHCHUA
SHEPIUU B UJEATBHOM KO0JIEOATENHHOM KOHTYPE.

[IpencraBienre o 3aTyXamolUxX KoJieOaHusix. BbIHYXJAEHHbIE MEXaHUYECKUE
konebanus. Pezonanc. By aeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHsI.

IlepemeHHBIT TOK. CHHYCOMJANbHBIM TEPEMCHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJIHOE M JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaMPSKCHUS.

Tpancpopmarop. IlpomszBoacTBo, mepenada U MOTPEOIEHHE DIIEKTPUUECKOU
SHEPrUHM. JKOJIOTMYECKHE PHUCKK IIPU IPOHM3BOJICTBE 3IIEKTpo3Heprun. KynbTypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPI U B 1IOBCE/IHEBHOM )KU3HU.

TexHu4eckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: DJICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JMHUM 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanme mnapamMeTpoB KOJIEOATCIBHOW CHUCTEMBI (MPY)KUHHBIA WM
MaTeMaTUYECKHUI MAsSTHUK).

Halmronenue 3aryxaroimmx Kojie0aHuid.

HccnenoBaHue CBOMCTB BBIHYXACHHBIX KOJIEOaHHH.

HaOmronenue pezoHaHca.

CB0OOIHBIC AICKTPOMArHUTHBIC KOJICOaHNS.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKa W HAIPSKEHUS OT BPEMEHHU) JUIS
AIIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHaHc mnpu  MOCIEAOBATEILHOM  COEAVMHEHHMH  PE3UCTOpA, KaTYILIKH
WHJIYKTUBHOCTH U KOHJICHCATOpA.

Mojenb JIMHUU 3JIEKTPOIIEPEAAYH.

Yyenuueckuii sxkcnepumenm, 1abopamopHuvle pabomol

HccnenoBaHue 3aBUCHMOCTH MEpHUOAAa MaNbIX KOJEOaHWIl rpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl rpy3a.

HccenenoBanue NEPEMEHHOIO TOKA B LIENM U3 IOCIEHOBATEIBHO COECAUHEHHBIX
KOH/JICHCATOpa, KaTYyILKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKMPOMAZHUMHBLE 60IHbL

MexaHndeckue BOJIHBI, YCIIOBHS pacnpoctpaHenus. Ilepuon. CKopocTh
pacmpocTpaHeHuss W JJIMHAa BOJHBL [lomepeuHble W MpOAONBHBIE  BOJHBI.
HUnTtepdepenims u nudpaxius MEXaHUIeCKHX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBI. YCJOBHUS W3IY4YEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTtanms BektopoB E, B, V B anexrpomarsutHoi BosiHE. CBOHCTBa
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HIEKTPOMATHUTHBIX BOJH: OTpPaKCHHE, IMPEIOMIICHUE, MNOJspU3auus, Judpakius,
naTepdeperus. CKOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

[llkana »3JeKTPOMArHUTHBIX BOJH. [IpuMeHeHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paIUOCBA3U U TEIECBHACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

Texuuyeckue YCTPOHCTBA U MPAKTHUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJILTPA3BYKOBas JUAarHOCTHKA B TEXHUKE M MEAMIIMHE, pajap,
paguonpuéMHUK, TeJICBU30p, aHTCHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

O6pazoBanue U pacnpoOCTPaHSHUE MONEPEUHBIX U MPOIOILHBIX BOJIH.

Konebnromeecs Te10 Kak UCTOUYHUK 3BYKa.

Hab6moaenue otpakeHus ¥ IPeIOMIICHUS MEXaHUUYCCKUX BOJIH.

Ha6mronenue natepdepennnu n qudpakiini MEXaHUICCKUX BOJIH.

3BYKOBOIi pE30HAHC.

Habnrogenue cBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA € aMIUIUTYJIOM U
4acTOTOM KoneOaHuM.

HccrieioBanre CBOUCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKCHUE, IIPEIIOMIIEHUE,
noJitpu3anys, 1udpaxius, tHTepPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpAMOIMHEMHOE pacIpOCTpaHEHUWE CBETA B
oAHOpOIHOM cpene. JIyu cBeTa. ToueUHBIM HCTOUHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpa)keHus cBera. [locTpocHue n3o0paKeHU B
IUIOCKOM 3€EpKaJIe.

[IpenomneHue cBeTa. 3aKOHBI MPETOMIIEHUS CBeTa. AOCONIOTHBINA MOKA3aTeNb
npenomiieHus. IlosHOe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIi yrosl IOJHOTO
BHYTPEHHETO OTPAKCHUSL.

Jucnepcust cera. CioXHBIN cocTaB 6e10ro cBera. lIper.

Cobupatomme 1 paccenBaromue JMH3bL. ToHKasg juH3a. POKYCHOE pacCTOSIHHUE
W ONTHYECKass cujla TOHKOM JuH3bL. [locTpoeHue n3oOpaxeHud B cOOMparomux U
paccenBarImMX JuH3aX. opmysia TOHKOM JIMH3BL. Y BETUYEHHUE, 1aBAEMOE JTUH30H.

[Ipenesnsl NpUMEHUMOCTH T€OMETPUYECKON OIITHKH.

BonnoBas ontuka. Matepdepenmnus csera. KorepeHTHBIC HCTOYHUKHA. Y CIIOBUS
Ha0JII0/IEHHS] MAKCHMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX
CUH(a3HBIX KOTEPEHTHBIX UCTOUHHKOB.

HMudpaxus creta. JudpakiimonHas peneéTka. Y cnoBue HabMOACHUS TIIaBHBIX
MaKCUMYMOB MpH TMaJeHUH MOHOXPOMATHYECKOTO CBE€Ta Ha IU(DPaKIIMOHHYIO
PELLETKY.

ITongpuszanus caera.

15



TexHuueckue yCTpoHCTBA M MPAaKTUUYECKOEC IPUMEHCHHE: OYKH, JIyma,
doToanmapar, MPOSKITMOHHBIA anmapaT, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS OTNITHKA,
Ju(pakIMOHHAsA PEIETKA, TOJAPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOEe pacnpocTpaHEHUE, OTpakKCHHUE M TPCIOMIICHHE CBETa.
OnTuyeckre NpuodOPHI.

[lonHOe BHyTpeHHEE OTpaxkeHre. Mojelb CBETOBOJA.

HccnenoBanue CBOMCTB U300paKE€HUI B TUH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOTIA.

Hab6monenue natepdepeHIINM CBETA.

Hab6nronenue nudpaxnum ceera.

Habmionenue nucnepcuu cBera.

[lonydyeHue cnekTpa ¢ MOMOIIbIO TPHU3MBI.

[ToydeHue cuekrpa ¢ moMomibo JuGpakKIuOHHON PEHIETKY.

Hab6nronenue nossipusanuu CBeTa.

Yyenuueckuii sxcnepumenm, r1abopamopuule pabomuvl

H3mepeHne noka3aTens IpeJoOMICHHS CTEeKIIA.

HccnienoBanne CBONCTB H300paKCHUHN B JIUH3aX.

Hab6nronenue nucniepcuu cBera.

Pazaen 6. OcHOBBI cieIHAJIBHOM TEOPHU OTHOCHTEILHOCTH

['paHuLBI IPUMEHUMOCTH KJIACCMYECKOM MexaHuKU. IlocTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTENBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU W COKpALIEHHE
JUTUHBI.

DHEprus U UMIYJIbC PEIATHBUCTCKON YaCTUIbI.

CBsi3p Macchbl C PHEPrUel U UMILYJIBCOM PEISTUBUCTCKON YaCTHIbl. JHEPrUs
MTOKOS.

Paznen 7. KanroBas ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ORMUKU

®otonsl. ®opmyna [lnanka cBsi3u 3Heprun (HOTOHA C €ro 4YaCTOTOW. DHEPTUs U
UMIYJbC GOTOHA.

Otkpeitiie u uccnenoBanne gorodddexra. Ombitel A. I'. CtoneroBa. 3akoHBI
dotordpdexra. YpaBuenue OinmTeitHa anga dotodrddexra. «KpacHas rpaHuiay
dboTorddexra.

JaBnenue ceera. OneiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA W MPAKTHUECCKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHas 6aTapes, CBETOUO .
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Jlemoncmpayuu
®oTorh(HexT Ha YCTaHOBKE ¢ IIMHKOBOM TJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO GoTodPdexTa.
CBeToauos.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OmnbwiTel Pesepdopaa mo paccesHuio o -94acTHIL.
[Tnanerapuas moaens aroma. [loctynarsl bopa. M3nydenue u nornomienue GpOTOHOB
IIpU [IEPEXOJIE aTOMAa C OJTHOTO YPOBHS SHEPTHH Ha Ipyroi. Buasl ciektpos. CriekTp
YPOBHEHN 3HEPTUH aToMa BOJAOPOA.
BosnoBele cBoiicTBa wactuu. Bosnbl ge bpoiis. KopmycCKyssipHO-BOITHOBOM
JyaIu3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3IyUYCHHUEC.
TexHu4eckue yCTpoMCTBa U MPAKTHYECKOE IIPUMEHEHHUE: CIIEKTPAIbHBIN aHAIU3
(CTIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mogaens onbita Pezepdopaa.
OrnpenernieHue JUIMHBIL BOJIHBI J1a3epa.
Ha6nronenue TMHEHYaTHIX CIICKTPOB U3ITyHICHHSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuuie pabomuvl
HaOnronenue muHeyaToro cnekrpa.
Tema 3. Amomnoe s0po
DKCIIEpUMEHTBI, JIOKA3bIBAIOIIME CJIOKHOCTh CTpoeHUst siiapa. OTKpbITHE
paanoakTuBHOCTH. OmbITE Pesepdopaa mo onpeaesieHno cocTaBa paJl0akTUBHOTO
n3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH
Ha KUBbIC OPIaHU3MBI.
OtkpeiTHe TIpoTOHa W HeurTpoHa. Hyknonnas momens spa ['eitzenbepra—
NBaneHnko. 3apsj siapa. MaccoBoe uucio sjpa. M30Toribl.
Anba-pacnaa. ODJEKTPOHHBIA M  MO3UTPOHHBIM Oera-pacnaa. [‘amma-
n3JIy4eHre. 3aKOH paJuOaKTUBHOIO pacaja.
DHeprus CBS3M HYKIOHOB B sizpe. SmepHbic cwibl. JledekT maccsr siipa.
SnepHble peakunu. JleneHne u CUHTES sIep.
Snepuwiii  peaktop. Tepmosinepubiit cunTe3. [lpoGieMbl U MNEPCHEKTUBEI
AJIEPHON DHEPTETUKN. DKOJIOTUYECKUE aCIEKThI SAEPHON SJHEPTETUKH.
DneMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeToabl HAOMIOACHHS ¥ PETUCTPAINH SJIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3aUMOJEHCTBIA. EMUHCTBO (m3nuecKoi KapTUHBI MUPA.
TexHUUEeCKUE YCTPOMCTBA M IIPAKTUUYECKOE IMPUMEHEHHE: JIO3UMETpP, Kamepa
BuiibcoHa, siiepHbIi peakTop, aToMHast bomM0a.
Jlemoncmpayuu
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Cu€TUnK HOHU3UPYIOLUX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopHuie pabomoi
HccnenoBanue TPEKOB YaCTHI] (110 TOTOBLIM (poToTpadusim).

Pasnen 8. JjieMeHTBI aCTPOHOMEUM M ACTPOPU3UKHU

Otanbl pa3BUTHA acTpoHoMuH. [IpukmagHoe W MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3mnoro HeGa. Co3Be3gusi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBIDKCHUE.

ConneuyHas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk 3Heprun CofHUA U 3BE31. 3BE3bI,
WX OCHOBHBIC XapAaKTEPUCTUKU. /[MarpaMMa «CIEKTPAJIbHBIM KJIACC — CBETUMOCTH.
3BE3ABI TJIaBHOM IMOCHEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTBY IS
3BE3] IVIABHOM I0CIEA0BATEILHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHBIC
MIPEACTABIICHAS. O MPOMCXOXKIACHUH W HBOMtOIMH CONHIA M 3BE3A. ODTalbl KU3HH
3BE3M.

Muicunbiii Ilyre — nHama [amakruka. Ilosiockenume u aBwkeHue CosiHia B
lNanaktuke. Tunsl ramaktuk. Pagumoranakruku m kBazapbel. UEpHbIE IBIPBL B siapax
TTAKTHK.

Bcenennas. Pacimupenue Bceenennoit. 3akon Xa006usa. PasOeraHue raiakTHK.
Teopus bonemoro B3peiBa. PETMKTOBOE M3ITyUEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnasie mpo0IeMbl aCTPOHOMHH.

Yyenuueckue nabnioodenus

HaOnroneHusi HEBOOpPYKEHHBIM IJIa30M C HMCMHOJIb30BAHMEM KOMITbIOTEPHBIX
IPUJIOKECHUHN JUIST ONPE/CIICHUS MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11s1 CEBEPHOIO HOJYIIAPpUS U IPKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro [lyru.

O600maromee NOBTOPEHUE

Ponb pu3HKy 1 acCTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLMATBHOM
U 3THYECKON cepax JIeATEIbHOCTH YCIOBEKA, POJIb U MECTO (PU3MKU U aCTPOHOMHUHU
B COBPCMCHHOM HayYHOUN KapTUHC MUPA, pOJib (PU3UUCCKON TCOpHH B (POPMHPOBAHUN
MPEACTABICHUH 0 (PU3UUECKON KapTHHE MUpPA, MECTO (PU3NUECKOM KapTHHBI MUpa B
OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

W3yuenne kypca ¢u3uku 6a30BOro ypoBHs B 11 kmacce oCyIIecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMU MaTE€MaTHKH,
OMOJIOTHUH, XMMHH, TeoTrpadur U TEXHOJIOTHH.

Meowcnpeomemuvie nonsimusi, CBSI3aHHbIE C HW3YYEHUEM METOJIOB HAyYHOTO
NO3HAHUS: SIBICHHWE, Hay4yHbId (HakT, TUIIOTe3a, (PU3MUECKas BEJIUYMHA, 3aKOH,
Teopus, HAOIIOAeHHE, FIKCIIEPUMEHT, MOJIETUPOBaHIE, MOIETb, U3MEPEHHE.
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Mamemamuxa:  peUICHUE CHCTEMBl YpPAaBHCHHM, TPUTOHOMCTPUYCCKHUC
(GyHKIMHA: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJECTBO, BEKTOPhl M HMX MNPOCKLUMM HA OCH KOOPJWHAT, CJIOKEHUE BEKTOPOB,
IIPOU3BOJIHBIC DJICMEHTAPHBIX (YHKUMM, TIpU3HAKK TIOJ00US TPEYroJIbHUKOB,
oIpeIesICHUE TUIOMIAIN INIOCKUX (GUTYp B 00BEMA TEJL.

buonoecus: o»nexTpudeckue SBICHHWS B JKABOW TIPUPOAE, KOJeOATECIbHBIS
JBMOKCHHSI B JKMBOW NPUPOAE, ONTHYECKHUE SIBJICHUS B KHUBOM NPUPOJAE, ICHCTBUE
paanaluy HA JKUBBIC OPTraHU3MBL.

Xumus.: CTpOCHHEC aTOMOB M MOJICKYJ, KpUCTAUIMYECKas CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUs KPUCTAUIMUCCKON PeIIETKU, CTICKTPaIbHBIN aHaIH3.

l'eoepaghus: marHUTHBIE TIOIOCAa 3€MJTH, 3aJIe)KH MarHUTHBIX pya, GHOTOCHEMKA
36MHOU MOBEPXHOCTH, MPEICKAZAHUE 3€MIICTPSCCHUH.

Texunonocus: JHHUM DJICKTPOIIEpEIad, TCHECpATOp IIEPEMCHHOIO  TOKa,
3JICKTPOJIBUTATECIIb, HMHIYKIIMOHHAS II€Yb, pajiap, pajiuoNpUEMHUK, TEICBU30D,
anTeHHa, TeinedoH, CBYU-medp, NPOCKIMOHHBIM aImapar, BOJOKOHHAs OIITHKA,
CoJIHEeUHas Oarape.
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IHJIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA TPOT'PAMMBI
11O PU3UKE HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUSA

OcBoenue yueObHOro mnpeamera «®Dus3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (6a30BBIH YPOBECHB) JOHKHO OOECICUHTH JOCTHXKCHHE CICATYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M ITPSAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS OCHOBHON 00pa30oBaTEIBHOM MPOrpaMMBI
obyuaromumucs (Ha ocHoBe u3MeHEHHOTO B 2022 1. ®I'OC) oTpakaroT TOTOBHOCTh
U CIOCOOHOCTH O0Yy4aloLUXcsl PyKOBOACTBOBATLCS C(HOPMUPOBAHHON BHYTpEeHHEH
MO3UUMEH  JIMYHOCTH, CUCTEMOM I[EHHOCTHBIX OpPUEHTAlWW, TO3UTHUBHBIX
BHYTPEHHHMX  YOECXKJACHUN, COOTBETCTBYIOIIMX  TPAJUIMOHHBIM  IIEHHOCTSIM
POCCHICKOTO O0IIIECTBA, PACIIMPCHUE KU3ZHCHHOTO OIBITA M OIBITA JEATCIHHOCTH B
IIPOIIECCE PEAIM3ALMN OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHOM JEATEIbHOCTH.
B uacmu mpyoosoco éocnumanusi:
— WHTEpEC K pa3inuuHbIM cepam npodecCHoOHaIbHOM JCSITCIIBHOCTH, B TOM YHCIIC
CBA3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpLIaTh OCO3HAHHBIA BBLIOOD
Oynyiieit mpodeccun U peasu30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TJIAHBL;
— TOTOBHOCTH U CIIOCOOHOCTH K OOpa30BaHUI0 U CaMOOOpa30BaHHUIO B 00JIACTH
(hU3UKN HA IPOTSHKEHUH BCEH KU3HH.
B uwacmu sxonocuuecko2o eocnumanusi:
— c(hOPMHPOBAHHOCTh JIKOJOTHYCCKOM KYJIBTYPBl, OCO3HAaHUC TJ00aJIBHOTO
XapakTepa IKOJIOTHUCCKUX TPOoOIIeM;
— TUTAHUPOBAHUE U OCYIIECTBIICHUE ACWCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOTrO Pa3BUTHS YEJIOBEUECTBA,
— pacliMpeHue ONbITa AESTEILHOCTH SKOJOTMYECKON HAINpaBJIECHHOCTH HA OCHOBE
MMEIOIIUXCS 3HaHUM 10 (hU3HUKe.
B uwacmu npunamus yennocmu HayunHo2o no3HaHusL:
— ¢(hOpPMHUPOBAHHOCTH MUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UUECKON HAYKH;
— OCO3HAHUWE IIEHHOCTH HAYYHOW JIEATEbHOCTH, TOTOBHOCTh B MPOIECCE U3YUYEHUS
GU3MKKM  OCYIIECTBIIATh TPOEKTHYIO U  HCCIEAO0BATENIbCKYH) — JIEATEIBHOCTD
WH/IUBUIYAJIbHO U B TPYMIIE.
JIMuHOCTHBIE pe3yJbTaThl, OOECMEUUBAIOIINE aJlalTaluilo o0ydYarolerocs K
MU3MEHSAONIMMCSI YCIOBUSIM COIMATILHON U MTPUPOIHON CPEIbI:
— CHOCOOHOCTh JICHCTBOBATh B YCIOBUSAX HEOMPEACIEHHOCTH, MOBHIIIATH YPOBEHb
CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACSATEIbHOCTh, B TOM UYHCIIE YMEHUE
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VUUTBCA y APYTUX JIOJECH, OCO3HABAaTh B COBMECTHOM JICATEIBHOCTH HOBBIC 3HAHUS,
HAaBBIKU U KOMIIETEHIIMH U3 ONbBITA JPYTUX;

- HaBBIK BBISABJICHUS U CBSI3BIBAHMUS 00pa3zoB, CIOCOOHOCTH (hOPMHUPOBAHUSA HOBBIX
3HAHHUM, B TOM YHCJE CIIOCOOHOCTH (POPMYyIHUPOBATH HJICH, MOHATHUS, THUIIOTE3Bl 00
O0BEKTaxX M SBJICHUAX, B TOM UHWCJE paHee HE M3BECTHBIX, OCO3HABATH JAC(HUIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHE;

— YMEHHE paCIO3HABaTh KOHKPETHBbIE MPHUMEPHI MOHATHUS MO XapaKTEPHBIM
MIpU3HAKaM, BBITIONHATH OIECPAlMM B COOTBETCTBHM C  OMNPEJEICHUEM U
MIPOCTENIIIUMH CBOWCTBAMH IIOHSATHS, KOHKPETH3UPOBATH IOHATHE IIPUMEPaMHU,
UCITOJIb30BAaTh MOHATHE U €r0 CBOMCTBA MPU PEIICHUM 3ajau (j1ajiee — OeprupoBaTh
MOHATUSMHU), 4 TaKXKE OICPUPOBATH TCPMHUHAMHM H TPCACTABICHUSIMH B 00JAcTH
KOHIIEMIUH YCTOMUYUBOTO PAa3BUTHUS,

— YMEHHE AaHAJIU3UPOBATH M BBIABIATH B3aUMOCBS3M NPUPOABI, OOIIECTBA U
SKOHOMHKH;

— YMEHHUE OLEHHBATh CBOM JEHCTBUS C YUETOM BIIMSIHUS Ha OKPYXAIOUIYIO Cpeny,
JOCTIDKCHMM 1I€JICH H  IIPCOJIOJICHHUS  BBI3OBOB, BO3MOKHBIX  TJI00aJIbHBIX
MOCJICACTBHUM;

— CIIOCOOHOCTh OOYYalIIMXCS OCO3HABATH CTPECCOBYIO CUTYAIHIO, OIICHUBATH
MPOUCXOSIINE U3MEHEHUS U UX MTOCIEICTBHUS;

— BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BbI30B, TPEOYIOLIUI KOHTPMED;

— OLIGHHBAaTh CHUTYaLHUI0 CTpPEcca, KOPPEKTHPOBATh MPUHHMAEMbIE PEILIEHUA U
JIeHCTBUS,

— dhopMyIMpOBaTh U OIICHUBATH PUCKHU U MOCICACTBHS, (OPMUPOBATH ONBIT, YMCTh
HaXOJUTh [IO3UTUBHOE B IIPOU30OLICIUIEH CUTYaIUU;

— OBITH TOTOBBIM JICICTBOBATh B OTCYTCTBUC FapaHTHH yCIICXa.

ITpumenutensHo k GI'OC 2012 r. MOXKHO TOBOPUTH O CBs3M 3amaHuil EI'D ¢
JOCTHUXKEHUEM JIMYHOCTHBIX PEe3yJIbTaTOB OCBOEHHUS OCHOBHOW 00pa30oBaTeSbHOMN
MpOoTpaMMbl  CpelHEro oO0miero oOpa3oBaHHs, OTPAXKAWIIMX TOTOBHOCTh U
COCOOHOCTh O0YYaIOIIMXCA K CaMOPAa3BUTHIO U IMYHOCTHOMY CaMOOIPEAEIICHHUIO,
chOpMHPOBAHHOCT, WX MOTHBAllUM K OOYYCHHUIO W  IICJICHAIIPABICHHOU
II03HABATCILHOW  JICATCIIBHOCTH,  CHUCTEMbBl  3HAYUMbBIX  COLHMAIBHBIX U
MEKIUYHOCTHBIX OTHOIIEHUN, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,

OTPaXKAOUIMX JIMYHOCTHBIE U  TPAXAAHCKUE TO3UIMU B  JICITENbHOCTH,
AHTUKOPPYIIIMOHHOE MHPOBO33pEHUE, MPABOCO3HAHUE, DKOIOTHUYECKYIO KYIbTYPY,
CIOCOOHOCTh CTaBUTh 1€MW M CTPOUTHh JKU3HEHHBIE IUIAHBI, CIOCOOHOCTH K
OCO3HAHUIO POCCUICKOM IpakIaHCKON UIEHTUYHOCTH B TIOJIUKYJIBTYPHOM COLIMYME,
B TOM YHUCJIE

«4) chopMHpPOBAaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIECTBEHHOW MPAKTHK{, OCHOBAHHOTO Ha JHAJIOTe
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KYJIBTYp, @ TaKXKe Pa3InYHbIX (POpM OOILIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO
MECTa B [TOJIMKYJIbTYPHOM MHPE;

5) chopMUPOBAHHOCTH OCHOB CAMOPa3BUTHUS U CAMOBOCIUTAHUS B COOTBETCTBHUH C
OOIICUEIOBEUECKUMU  LIEHHOCTSAMM M HAcaJaMU  IpaXIaHCKOro OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSATENbHON, TBOPYECKOM W OTBETCTBEHHOM
NEeSATEIbHOCTH;

9) camooOpa3zoBaHMIO, HA MPOTSHKEHUU BCEU KU3HH, CO3HATEIHHOE OTHOUIEHHE K
HENPEPHIBHOMY OOpa30BaHUIO KAaK YCJIOBHIO YCIECIIHOM INPOQECCHOHANBHONH U
OOIIECTBEHHOM IEATENBHOCTH; <...>

11) npuHATHE U peanu3alyio HEHHOCTEH 310pOBOTO U O€30I1aCHOTO 00pa3za KU3HU,
NOTPEOHOCTH B (PH3NYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHATHAX CIOPTHBHO-
O370POBUTENBHON JEATENBHOCThIO, HENPUATHE BPEIHBIX IPUBBIUEK: KypeHUS,
YIOTPEOJICHNS! AJIKOTOJIs1, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3HUYECKOMY U
MICUXOJIOTHYECKOMY 370pPOBBIO, KaK COOCTBEHHOMY, TaK M APYIHX JIIOAEH, yMEHUE
OKa3bIBATh IIEPBYIO [IOMOILIb;

13) oco3HaHHBIM BBIOOP Oyaymiel npodeccnd W BO3MOXKHOCTCH peaiu3anuu
COOCTBEHHBIX  JKM3HCHHBIX  ILJJAHOB;  OTHOILIEGHUE K  IPO(ECcCHOHAIBHOM
JEeATEIbHOCTH KaK BO3MOXKHOCTM Y4YacTUS B PELIEHUH JHUYHBIX, OOLIECTBEHHBIX,
roCyJIapCTBEHHBIX, 00IIEHAIIMOHATBHBIX MPOOIEM;

14) chOopMHUPOBAHHOCTH SKOJOTHYECKOIO MBIIUICHHS, TOHMMAaHHUS BIWSHHUS
COLIMAJIBHO-DKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE PUPOJAHON U COLIMATBHOM
CpelIbl; IPHOOPETECHUE OIIBITA SKOJIOT0-HAIPABICHHON JAESITEIILHOCTID.

METANPEJIMETHBIE PE3YJIBTATDI

Io3HaBaTe/IbHBIE YHHBEPCAJAbHBIC YUCOHbIC TeiiCTBHS
ba3oBble JJornyeckue aelicTBUA:
CaMOCTOSITEIILHO dbopmynnpoBaTh u aKTyaJIM3UpOBaTh npodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OPECHACIIATh LEIN JCITCIBHOCTH, 3aJ[aBaThb 11apaMETPbl W KPUTECPHUU HX
JTOCTHKEHHS;
BBISIBJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B PACCMATPHBAEMBIX (DHU3HYECCKUX
SIBJICHUSIX
pa3palaTbiBaTh TJIAH pPEINIEHUS MPOOJEMBI C YUYE€TOM aHalIM3a HMEIINXCS
MAaTEPUAIbHBIX 1 HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B JICITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
1IEJISIM, OIICHUBATh PUCKU TIOCHEACTBUI JEATCIBHOCTH,
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KOOPJIUHUPOBATH U BBHIOJIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAaHHOTO B3aWMO/IEHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

Bba3oBble ucciieaoBarebLCcKue JeHCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJOTHUCH, KIIOUCBHIMU TIOHATHSMHU MU METOJIaMU
(br3MUEeCKO HAYKH;

BJIAJIETh HaBBIKAMH YUeOHO-UCCIIEAOBATEIBCKON W TTPOCKTHOM NIEATEILHOCTH B
o0nactu (U3HMKH, CMOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOATEIHLHOMY TOUCKY
METO/IOB pelIeHUs 3a1ad (U3MUECKOTO COJACPKaHUSA, MPUMCHCHUIO pPa3IUYHbIX
METO/IOB [TO3HAHMUS;

BIIAJCTh BHJAMHU JEATCILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPOpPETALUHA, TMPEeoOpa3OoBaHUI0 W TPUMEHEHUIO B Pa3IUYHBIX  y4eOHBIX
CUTYallUsIX, B TOM YHCIIC TIPU CO3/IaHUN YYCOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBIIAITH  MIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJIM3UPOBaTh  3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PEUICHUS, HAXOAUTh apIYMEHTHI JIJIsI JJ0KA3aTeIbLCTBA CBOUX
VTBEPKICHUA, 33/1aBaTh MAPAMETPhl U KPUTEPUH PEIICHNUS,

aHATM3UPOBATH TTOYUCHHBIC B XOJI¢ PEIIECHHUS 3aa91 Pe3yJIbTaThl, KpUTHICCKH
OIICHUBATH UX JIOCTOBCPHOCTH, IPOTHO3UPOBATH M3MCHCHUEC B HOBBIX YCIIOBHSIX;

cTaBUTh ® (GOPMYIMPOBATh COOCTBCHHBIC 3ajJaud B 00pa3oBaTeiIbHON
NESATETLHOCTH, B TOM YHCJIC TIPH U3YICHUH (PU3HUKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM, OIEHUBATH TPHOOPETEHHBIHN OTIBIT;

YMETh TEePEHOCUTh 3HAaHMSI 10 (U3MKEe B TPAKTHUYECKYI0 00IacTh
KU3HCICATCIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPCIMCTHBIX 00J1aCTCH;

BEIJIBUTATh HOBBIC UJCH, TIPETaraTh OPUTHHATILHBIC TOAXOAB! U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nundopmanueii:

BIIQJCTh HABBIKAMHU TOIYyYCHUS HH(pOpManuu (U3HUCCKOTO COACPKAHUSA U3
MCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSATCIBHO OCYIICCTBIISITH TIOWCK, AaHAIIM3,
CHUCTEMATH3AIMI0 W WHTEPIpETaui0 HWHGOPMAIMH PA3JIHYHBIX BHAOB H (HopM
MIPEICTABIICHNSI,

OIICHUBATH JIOCTOBCPHOCTHh MH(POPMAIIHH;

HCITIOJIB30BaTh CPEACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TCXHOJIOTUN
B pEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPTaHU3AIIMOHHBIX 3a7ad C
COOJIIOICHUEM TPEOOBAaHUI DPrOHOMHKH, TEXHUKU OE30MaCHOCTHU, TUTHEHHI,
pecypcocOepeKeHHs, TPABOBBIX M JITHYECKUX HOPM, HOPM HHGOOPMAIMOHHON
0€30IacHOCTH;

co37aBaTh TEKCTHI (PU3NYECKOTO COAEPKAaHUS B PA3IMIHBIX (hopMaTax ¢ YIETOM
Ha3HaueHUs UHGOPMAIIMK W 1IeJIEBOM ayJAUTOPUH, BBIOUpAs ONTHMAIbHYIO (Hopmy
MIPE/ICTABJICHUS Y BU3YaJIM3aIlHH.
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KoMMyHMKATHBHBIC YHHUBEPCAJIbHBIC Y4eOHbIC JCHCTBUS:

OCYIIECTBIIATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOH JACATEIHHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHPIUKTHBIX CUTYallUid U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHHUEM
SI3bIKOBBIX CPEJICTB;

MOHWMAaTh W HWCIIOIB30BAaTh MNPEUMYILIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
padoTHI;

BbIOMpaTh TEMATUKY M METOJbI COBMECTHBIX JICMCTBUU C Y4E€TOM OOIIMX
WHTEPECOB H BO3MOXHOCTEN KaXK/I0T0 YJICHA KOJUIEKTUBA;

IMPUHUMATh  1EJIM  COBMECTHOM  JEATEIBHOCTH, OPTraHWU30BBIBaTh U
KOOPJAHHUPOBATH JEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacmpenenartb poiad ¢ Y4€TOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECCTHOM paboThI;

OIICHMBATh KaYCCTBO CBOCTO BKJIAJIa M KaXKJIOTO YY4aCTHHKA KOMAaHJbl B OOIINiA
pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

MpEeAnaraTb HOBBIE IPOEKThI, OLECHHMBAThL HJIEUM C TO3UIMHA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIIITE  MO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B  PAa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYCCTBO U BOOOPAXKCHUE, OBITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOSTCIIFHO OCYIICCTBIIATH IIO3HABATCIBHYIO JICSITCIIBHOCTE B 00JacTu
(U3MKM W aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTb W (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSATENIBHO COCTaBJIATH IUIAH PELICHUS PACYETHBIX U KAYECTBEHHBIX 3a/a4,
IUIAH BBINIOJIHEHUS TIPAKTHYECKOH pabOThl € yu€TOM HMEIOLIMXCS PECYpCOB,
COOCTBCHHBIX BO3MOXKHOCTCH W MIPCAIIOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlHAM;

pacMpATh paMKH YYEOHOTO MpEeaMETa HA OCHOBE JTUYHBIX NPEITOUYTECHHI;

JieiaTh OCO3HAHHBIA  BBIOOpP, apPryMCHTHUpOBaTh €ro, Oparb Ha ccbd
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh TPHUOOPETEHHBIN OIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO U TIPOSIBICHUIO DPYIUIIMHU B 00J1aCTH (PUBUKH,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBINA HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB IEISIM;

BJIAJIETh HABBIKAMHU MO3HABATEIBHON pedeKcHH KaK OCO3HAHHS COBEPIIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUI;
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UCIIONIb30BaTh NPUEMBI PEQICKCHH ISl OLIEHKH CHUTyalllH, BBEIOOpAa BEPHOIO
pelenus;

YMETh OLIEHMBAaTh PHUCKH U CBOEBPEMEHHO NPUHMMATL pEIIeHHS MO0 UX
CHIKCHUIO;

IPUHUMATh MOTHBBl M AapryMEHTHl JpYrUX T[pU aHaIHU3€ pPE3YyJIbTaTOB
JEeSITENBHOCTH;

NPUHAMATD Ce0sl, MOHNMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

OPUHAMATh MOTHBBI M apryMEHThl JPYrUX TMpU aHaIHM3e pPEe3yJbTaToOB
JESITENBHOCTH;

IpHU3HaBaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B mporecce nocTHkeHUsI TUYHOCTHBIX PE3YyIbTATOB OCBOSHHS MPOrPaMMBI MO
¢u3uKe s YpOBHS  cpeaHero  obmiero  oOpasoBaHuss Yy  OOydarolmMxcs
COBEPIICHCTBYETCS AMOILIMOHAIIbHBIH UHTEIUJICKT, IIPEIIOJIaratoIInui
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHHS, BKJIIOYAIOLIETO CIIOCOOHOCTh NOHMMATh CBOE 3MOLMOHAJIBHOE
COCTOSIHME, BUAETH HANpaBICHUsS Pa3BUTHS COOCTBEHHOI SMOLIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0g;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHE, CIIOCOOHOCTh  aJalTHpPOBATBCS K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOUAIOIIEH CTPEMIICHHWE K JOCTHXKEHUIO el |
yCIexy, ONTUMH3M, HHHUIMATHBHOCTh, YMEHHUE JACHCTBOBATH HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIFOYAIOLIEH CIIOCOOHOCTH [MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE
JIPYTHUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIMIEHUS, CTOCOOHOCTh K COUYBCTBHUIO
Y COTIEPEKUBAHUID;

COLIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILCHUS C
JPYTHUMH JIFObMH, 3a00THTHCS, IIPOSBIIATH HHTEPEC U pa3peIiaTh KOHMIMKTHL.

HNPEAMETHBIE PE3YJIBTATDHI

K xoHity oOyuenust B 10 kjacce npeaMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMCHUM:

JICMOHCTPHUPOBATh Ha MPUMEpax poiib U MecTo (u3ukum B (HOPMHPOBAHWU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOH JIEATEIBHOCTH JIHOJIEH;

YUYUTHIBATh TPAHMIBI TPUMEHEHHS W3YYEHHBIX (U3UUYECKUX  MOJCICH:
MaTepuanbHas TOYKa, WHEPIHAIbHAS CHCTeMa OTCUYéTa, a0COJOTHO TBEPOE TEIO,
WJICANIBHBIN Ta3, MOJEIW CTPOCHUS Ta30B, XKUIAKOCTEH M TBEPIBIX TEH, TOUYCUHBIN
DACKTPUUECKUH 3apsi/l PU PEIIEHUH PU3UUECKUX 3a]1ayu;

pacrio3HaBaTh (PU3NUYECKHUE SIBJACHUS (TIPOIIECChI) U OOBSACHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSIPHO-KMHETHYECKOW TEOPUM CTPOCHMUS BELIESCTBA U
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ANCKTPOAUHAMUKU: PAaBHOMEPHOC M PABHOYCKOPCHHOE IIPAMOJIMHEHHOE [BHKCHUE,
CBOOOJHOE MaJeHHE TEJl, ABUKEHHUE N0 OKPYKHOCTH, HHEPLUS, B3aUMOICHCTBHUE TEl,
aud¢ys3us, OpOYHOBCKOE MABMXKEHHE, CTPOCHHE JKMIAKOCTEH U TBEPABIX TeM,
U3MEHEHHE 00BbEMa Tell NpU HArpeBaHMH (OXJIAXKACHHHM), TEIUIOBOE PABHOBECHE,
UCIIApCHHUC, KOHJCHCAUWs, IUIABJICHUE, KPUCTAIUIM3ALMA, KUIICHUE, BIIAXKHOCTD
BO3/yXa, NMOBBILICHUE JABJICHUs Ta3a IIPU €r0 HArpeBaHUU B 3aKPLITOM COCYIE, CBA3b
MEXIy IapaMeTpaMH COCTOSHUA Tas3a B U30MpoLeccaX, DIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPALIOB;

OINKCHIBATh MEXAHWYECKOE JBI)KCHUE, HCIONB3YS (PU3MUECKHE BEIUYUHBL:
KOOpAMHATA, IIyTh, ICPEMCILICHHE, CKOPOCTh, YCKOPEHHE, Macca Teila, CHIIa, UMITYJIbC
Tena, KUHETWYecKas SHeprus, NOTeHIManbHas SHEPrus, MexaHudeckas padora,
MEXaHUYeCKass MOUIHOCTb, MpPU ONWCAHWUU NPABUIBHO TPAKTOBATH (PU3HUYECKHU
CMBICJI HCIIONIb3yEMBIX BEJIMYHMH, UX 00O3HAUCHUS M CIUHUIIBI, HAXOAUTh (DOPMYIIHL,
CBSI3BIBAIOIUE JIAHHYEO (PU3UUYECKYEO BEJIMUUHY C APYTMMHU BEJIMYUHAMU;

ONMCBHIBATh H3YYCHHBIC TCIUIOBBIC CBOMCTBA TEI M TCIUIOBBIC SIBJICHMS,
UCIONBb3ysl (U3MYECKHE BEIMYMHBL: JABJICHHE Ta3a, TeMIeparypa, CpenHss
KUHETUYECKasi DHEPIUs XAOTHYECKOTO JBWKEHUSA MOJIEKYN, CPEAHEKBAApATHYHAsA
CKOPOCTH MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI 3HEprus, padbora rasa,
KOA(p(UIUEHT II0JIE3HOTO JCHCTBUS TEIUIOBOIO  JIBUTATENs; IIPH  OIHCAHUU
NpaBUIBHO TPAaKTOBaTh (PUIHUECKUI CMBICH HCMONB3YEMBIX BEIMYHMH, UX
0003HAaYEHUS U €AUHHULBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PH3NYECKYIO
BEJIMYUHY C APYTHUMH BEJIMYUHAM;

ONMCBHIBATh U3YYCHHBIC VICKTPUUYECKUE CBOMCTBA BCIICCTBA U IJICKTPUYCCKHUE
ABJICHUS. (IIPOLIECChI), MCIOJB3YS (PU3NUECCKHE BEJIMYMHBL: JJICKTPUUYCCKUN 3aps,
DIEKTPUYECKOE TI0JIE, HANPSDKEHHOCTD IMOJsA, NMOTEHLUAN, PAa3HOCTh IOTEHILUAJIOB;
MIPU ONUCAHUU MPABUIILHO TPAKTOBATH (PUINYECKHUI CMBICI UCHOJb3YEMBIX BETUUMH,
uX OO0O03HAYEHUS U CJIUHULBL, YKa3biBaThb (POPMYJIbl, CBSI3BIBAIOIIUE JAHHYIO
($u3MYECKYIO BEJIMYUHY C APYTMMHU BEIMYNHAMUY;

aHAJIM3UPOBATh (PU3MUECKUE HPOLECCHl M SABIICHUS, HCIIONB3YsS (DU3HUUCCKHE
3aKOHBI U NMPUHIMIIBL 3aKOH BceMUpHOTo Tsarotenusd, I, II u Il 3axkonsl HerotoHa,
3aKOH COXPAaHEHMS] MEXAHWYECKOW SHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCA, TPUHLINI
CYLECpIO3ULIUA CWJI, IIPUHLHII PaBHOIPABUSA HWHEPLUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHMS BEILIECTBA, I'a30BbIC 3aKOHBI, CBA3b
Cpe/IHE KHMHETHMUECKOW HHEPTrHMH TEIUIOBOTO JABMKEHHUS MOJIEKYJI C aOCOJIIOTHOU
TEMIIEpATypOH, NIEPBLIA 3aKOH TEPMOJUHAMHUKU, 3aKOH COXPAHEHUS DIIEKTPUUECKOTO
3apsna, 3akoH KynoHa, IpH 5TOM pa3nuuaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TO
MaTEeMaTUYeCKOE BbIPAXKEHHE U YCIOBHS (IpaHULlbl, 0071aCcTH) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIMIIBI ACHCTBHUS MAlIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHUSI MX O€30MACHOrO HMCIOJb30BaHUS B TOBCEIHEBHOM
KU3HH;
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BBINIOJIHATh DKCICPUMEHTHI II0 HCCICIOBAHUIO (U3UYECKUX SIBICHUH U
MPOIECCOB C HCIOJAB30BAHUEM IPSIMBIX M KOCBEHHBIX HW3MEPEHUN, MpPU HTOM
dbopmyupoBath NpobiaeMy/3amady U THIIOTE3Y YUeOHOTO JKCTEPUMEHTa, COOMpaTh
YCTaHOBKY U3 TPEIJI0KEHHOTO 000pYA0BaHUS, IPOBOJUTE ONBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIIATL MPSAMbIE U KOCBEHHBIC M3MEpeHUs (PU3MUYECKUX BEIHYHH, MPU
TOM BBIOMPATh ONTHMAJIBHBIA CTOCOO HW3MEPEHHMs] W WCTOIL30BATh H3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIENOBATh  3aBHCUMOCTH  MEXKAY  (U3MUCCKMMHM  BEIHYMHAMU  C
WCIIOJIB30BAaHUEM IIPSAMBIX HM3MEPCHHUH, TPH HSTOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3yJbTATHI MOJTYIYSHHON 3aBUCUMOCTH (DH3UUECKUX BEIIMYWH B BHJIC
Tabnui 1 rpaduKoB, AEJIaTh BHIBOJGI IO PE3yJIbTaTaM HCCIEI0OBAHUS;

coOII0/aTh IMpaBuia Oe30MacHOrO Tpyda IIPU MPOBCICHUU HUCCICAOBAHHUN B
paMKax y4eOHOrO HSKCICPUMEHTA, Y4COHO-HCCIIC/IOBATCIBCKON W  IMPOCKTHOM
JCSATEILHOCTH C HWCIIOJIB30BAHUCM HM3MCPUTCIIBHBIX YCTPOWCTB M J1a0OPATOPHOTO
o0opyI0BaHU;

pelaTth pacu€THbIC 3aJ]a4H C SIBHO 3aJaHHON (PU3NUECKON MOJENbIO, UCTIOIb3YS
dbu3ndecKue 3aKOHBI M MPUHIIMIIBI, HA OCHOBC aHAJIM3a yCIIOBUA 33/[add BHIOMPATH
(bU3UYECKYI0 MOJICITh, BBIJICTATH (PU3UUCCKUE BEIMYUHBI U (POPMYITBI, HCOOXOAUMBIC
st €€ peunieHus, MPOBOJUTh PAcyE€Thl U OLCHUBATh PEATHHOCTh IMOJYUYEHHOTO
3HA4YCHUS (PU3NUECKOU BETUUUHBI;

pelaTh KaueCTBEHHBIE 3aJayd: BBICTPAuMBATh JIOTMUECKH HEMPOTHBOPEUUBYIO
LEIOYKY PACCykJCHUIH C ONOPOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(hU3UYCCKHUC SBIICHHUS,

MCIOJIL30BaTh MPU PENICHUM YUeOHBIX 3a/lady COBpEMEHHbIe MH(OPMAaIIOHHbIE
TEXHOJOTHUU [IJIsl TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALMU U TPEJICTaBICHUS
y4¢OHOH ¥ Hay4YHO-TIONYJSIPHON HMH(pOpPMALUH, TOJYYCHHOW M3 Pa3IMIHBIX
HMCTOYHHUKOB, KPUTHYCCKN aHAIIM3NPOBATH MOJIYyYacMyI0 HH()OpMAIHIO;

MPUBOJUTH NIPUMEPHI BKJIa/Ia POCCUMCKUX M 3apYOC)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTUE TEXHUKU
1 T€XHOJIOTHI;

MCII0JIB30BaTh TCOPCTUYCCKHUC 3HAHUA MO (PU3KUKE B MOBCCIHCBHOW KU3HH IS
oOccricucHUs O€30MacHOCTH TIPH  OOpaIecHUU C TPUOOpaMU M TCXHUYCCKUMHU
YCTPOUCTBAMHM, JIJII COXPAHEHHUS 3J0POBbS U COOJIOJICHUST HOPM DKOJIOTHYECKOTO
TIOBEJICHUA B OKPYKAIOUIEH Cpeie;

paboTaTh B TpyNIE C BBIIOJHEHUEM Pa3UYHBIX COIMATIBHBIX POJIEH,
MJIaHUPOBaTh pPaboOTy TPYNNbL, PAIMOHAIBHO PACTIPEAEISITh OOS3aHHOCTH U
IJIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CUTYalUSIX, a/IEKBATHO OILICHUBATH
BKJIa] KXKJIOTO U3 YUACTHUKOB PYIIbI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K xonity o0yuenus B 11 kiacce mpeaMeTHbBIE pe3ysibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y 00YHAIOITNXCS YMEHUM:
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JIEMOHCTPUPOBATh HA IMpUMEpax pojib U MecTo (UMK B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU ACATENBHOCTH JIOACH, LEJTOCTHOCTh M €IMHCTBO
¢dbu3nUecKoi KapTUHBI MUPA;

VUUTHIBATH TPAHUIIBI MPUMCHCHUS U3YUCHHBIX (U3UUCCKUX  MOJCICH:
TOYEYHBIN JJIEKTPUYECKHM 3apsl, Jdyd CBETA, TOYEUHBIA MCTOYHMK CBETA, SACpHas
MOJIeTb aTOMa, HYKJIOHHAsA MOJIESb aTOMHOTO sifipa MPH pelieHnn (PU3NUecKHX 3a1ad;

pacno3HaBaTh (U3MUECKUE SBJICHHS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKN W KBAHTOBOM (PUBMKHU: 3JICKTPUYECKas IIPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJICUCTBUC
MAarHUTOB, JIEKTPOMATrHUTHAS HHAYKLMS, JTEUCTBUE MATHUTHOTO MOJIA HA MPOBOIHUK
C TOKOM U JABWXYIIMICA 3apsil, O3JEKTPOMarHUTHbIE KoJeOaHuss W BOJHBI,
MPSAMOJIMHENHOE pacIrpocTpaHeHUe CBETa, OTpa)KCHHE, MIPENIOMIICHHE,
uHTepbepeHus, audpaknouss W HOJSpU3anus  CBCTa, JIMCIICPCUSl  CBCETA,
dotornekrpudeckuil ddhdext (hoTorddekr), cBETOBOC AABICHHUE, BO3HUKHOBCHUC
JUHEWYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M  HCKYCCTBEHHas
PaaIAOAKTUBHOCTD;

OIMCHIBATh M3YyUYCHHBIC CBOWCTBA BEHICCTBA (DJICKTPUUCCKHE, MAarHUTHBIC,
OIITUYECKUE, DIIEKTPUUECKYIO IIPOBOJUMOCTb PA3JIMYHBIX CPEA) U DJICKTPOMArHUTHBIC
SABJCHUSL (MPOLIECChl), UCTOJNIB3YsT (HU3MUYECKHE BEIMUMHBI: 3JICKTPUUCCKUN 3aps,
CUJIa TOKA, BJIEKTPHUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE COMPOTHBIICHHUE, PA3HOCTD
MOTEHIMAJIOB, 3JEKTPOABMKYILASL CHJIa, padoTa TOKa, UHAYKIUS MAarHUTHOTO IIOJIS,
cuwia Amiepa, cuwia JIopeHua, MHAYKTUBHOCTh KaTYIIKHA, FHEPTUSl FJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, TIEPUOJ U YacTOTa KoJIcOaHMil B KOJICOATEIHHOM KOHTYpPEC, 3apsijl
Y CHJIa TOKa B MPOLIECCE TAPMOHMUYECKUX NIEKTPOMATHUTHBIX KoJeOaHui, (poKycHOe
pacCTOSIHUE W ONTHUYECKas CUjla JIMH3bl, TMPU ONHCAHWHU NPABUIBHO TPAaKTOBATH
(GU3MYCCKUIT CMBICT HCIIOJNIB3YEMBIX BCJIMYMH, WX OOO3HAYCHUS H CAWMHUILBI,
YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIMC JAHHYIO (PU3MUYCCKYIO BCIMYUHY C JPYTHMH
BEJIMYMHAMM;

OMUCHIBATh HM3YUYEHHbIC KBAHTOBBIC SBJICHUS M MOPOLECCHI, HCMOJb3YS
(dbu3nYeCKUe BETUYNHBI: CKOPOCTh ANIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U 4acTOTa
CBCTA, PHEPTUSA U UMITYJILC (POTOHA, IMEPUOJI MOTYPaACIIaa, YIHEPTHUS CBSI3U aTOMHBIX
AJICp, NP ONUCAHUHU TPABUIHLHO TPAKTOBATH (PU3MUCCKHM CMBICT HCIIOJIB3YCMBIX
BEJIMYMH, UX 0003HAUEHUS U €IUHUIIBI, YKa3bIBATh (DOPMYIIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYIO BEJTMUUHY C JPYTUMHU BEJIMUUHAMU, BEIYUCHATh 3HAYCHUE (HUBUUECKOU
BEJINUUHBI;

aHANMM3UPOBATh (PU3NYECKHUE TPOIECCHl M SIBICHUS, HCIOIB3YS (U3HIECKHE
3aKOHbI U MPUHUMUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MApasIeIbHOTO
COEJIMHEHUs TIPOBOJHUKOB, 3akOH Jlkoynsg—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM
WHJIYKIIUHM, 3aKOH MPSIMOJIMHEHMHOTO pPAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHUS
CBETA, 3aKOHBI NPETOMJICHHSI CBETa, ypaBHeHWE OWHITEHHa mnsa (orodrddekra,
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3aKOH COXPAHCHHUS HHCPIUH, 3aKOH COXPAHCHUSA HMITYJIbCa, 3aKOH COXpPaHCHUS
NEKTPUUECKOr0 3apsia, 3aKOH COXPAHEHHsI MacCOBOTO 4YMCIa, MOCTyhaTel bopa,
3aKOH PAJMOAKTUBHOIO pacnaja, Mpu 3TOM pas3/inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA4, €ro MaTEeMaTHYCCKOC BBIPAXKECHUE M YCIOBUS (TpaHHIlBl, OO0JIAcTH)
MIPUMCHUMOCTH;

ONpEAENITh HAPABICHWE BEKTOPA MHAYKIIMM MATHUTHOTO MOJS IPOBOAHUKA C
TOKOM, CUJIbI AMrniepa u cuiibl JIopenna;

CTPOUTH U OMUCHIBaTh H300paKEHUE, CO3/1aBAEMOE MIIOCKUM 3€pKaJIOM, TOHKOM
JIMH30MH;

BBITIOJIHATh OKCIICPUMEHTHl ITI0 HKCCICOBAHUIO (DU3UUECCKUX SIBICHUH U
MPOLIECCOB C MCHOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHHH: MTpPU 3TOM
dbopmyupoBath mpobiaeMy/3amady U THIOTE3Y YUeOHOTO SKCTEPUMEHTa, COOMpaTh
YCTaHOBKY U3 IIPEIJIOKCHHOTO 00OpYA0BaHUs, IPOBOAUTE ONBIT U (hOPMYIUPOBATH
BBIBOJIBL;

OCYHIICCTBIISITh TPSIMBIC U KOCBCHHBIC M3MEpPCHUS (PU3MYCCKUX BEIMYHH, TPU
3TOM BBIOMPATH ONTHMAJBHBIA CHOCOO0 H3MEPEHMS W MCHOJb30BATh H3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEU U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPU3MUCCKHUX BCIWYHMH C WCIIOJIH30BAHUCM IPSIMBIX
W3MEPCHUM: TP O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJIY4YeHHOW 3aBUCHUMOCTH (DU3NYECKUX BETUUYMH B BUE TAOIHI] U TpadUKOB, AeIaTh
BBIBOIBI IO PE3YJIbTaTaM UCCIEI0BAHHUS;

coOJroaTh MpaBwiia 0€30MacHOro TpyJa MpU MPOBEICHUM HUCCASAOBAHUNA B
paMKax y4eOHOTO HSKCHCPUMEHTA, YYCOHO-HCCIIC/IOBATCIBCKON W  IMPOCKTHOM
JCSITEIIBHOCTH C HCIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB U JIaDOPaTOPHOIO
o0opy10BaHUSs;

pemaTh pacu€THBIE 33/1a4H € SIBHO 33JaHHOU (PHU3NUECKON MOMIENbI0, UCHOJb3Ys
(dbU3MYCeCKUE 3aKOHBI M MPUHIIAIIBI, HA OCHOBC aHAIM3a YCIIOBUA 3a/ladyd BHIOUPATH
(U3UHYECKYIO MOJICITh, BBIJICTATH (DPU3MUCCKUC BCIIMYUHBI U (HOPMYITBI, HCOOXOAUMBIC
U1 €€ pEelIeHUs, POBOJUTH Pacy€Thl M OLICHUBATh PEAIBHOCThH I10JYYCHHOI'O
3HAUYEHUS (PU3NYECKON BETUUMHBIL;

pemaTh KaueCTBEHHbIE 3aJa4yM: BBICTPAUBATH JIOTMUECKH HENMPOTHBOPEYUBYIO
LEIOYKY PACCYKJICHUH C OIOpOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(hU3UYCCKUC SBIICHHUS,

MCIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a]a4 COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [JIsl TIOHUCKA, CTPYKTYPUPOBAHHWSA, WHTEPHPETAMA W TPEICTABICHUS
yueOHOH U Hay4YHO-TIONYJSAPHOH HMHQPOpMAIIMHM, TOJYYEHHOW U3 pazTuUHBIX
HMCTOYHHUKOB, KPUTHYECKN aHAIM3UPOBATH MOTy4aeMyto HH(DOpMAIHIO;

OOBSCHATH TIPUHITUIIBI ACHCTBUS MAIlMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30M1aCHOTO UCIIONIb30BAHUS B MIOBCETHEBHON KHU3HH;
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MPUBOJUTH MPUMEPHI BKJIAa POCCUMCKUX M 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCITOJIb30BaTh TCOPETUYUCCKHUE 3HAHUS MO (PU3KUKE B MOBCECIHCBHOW YKU3HU JJIA
oOccricucHUss 0€30MacHOCTH TIPH OOpallleHUW C MNpudbopaMHd M TCXHUYCCKUMHU
YCTPOMCTBaMH, NJIi COXPAHEHUsI 3J0POBbS U COOJIONCHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TpyONe C BBIIOJHEHUEM PA3JIUYHBIX COIMATIBHBIX POJIEH,
IUIAaHUPOBAaTh paboOTy TPYMNbL, PAIMOHATBHO paclIpeeisaTh OO0S3aHHOCTU U
IUIAaHUPOBATh JICATCILHOCT, B HECTAaHJAPTHBIX CHUTYallUSIX, aJCKBaTHO OIICHHBATH
BKJIa/] Ka)KJIOTO U3 YYACTHUKOB T'PYIINbGI B PEIICHUE PAaCCMaTPUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IIVTAHUPOBAHHUE

10 KUIACC

KoaunuecTBO 4acoB

HanvMenoBanue pa3gesioB H TeM
Ne n/n
nmporpaMmMBbl Bcero

Pazgen 1. PU3UKA U METOAblI HAYUYHOI'O IO3HAHUA

1.1 @®usrka U METObI HAYYHOTO MO3HAHUS 2

Hroro no pasneny 2

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 5
2.2 JnHnamuka 7
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 6

Wroro no pazneny 18

Paszgen 3. MOJIEKYJSIPHAA ®U3UKA U TEPMOJUHAMHUKA

OCHOBBI MOHCKyHﬂpHO-KI/IHCTH‘lCCKOﬁ

3.1 9
TEOpHHU
32 OCHOBBI TEPMOAVMHAMUKHI 10
13 ArperatHble COCTOSIHUS BEIECTBA. 5
' dazoBble TIEpexo/Ibl
Hroro no pasgeny 24

Pazgea 4. DJIEKTPOIUHAMMUKA

31

KoHTpoabHbIE

paboThl

IIpakTHyeckue

paboThl

JJeKTPOHHBIE
(uudpoBbie)

oOpa3oBaTejbHBIE

pecypchl

but6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

but6mmoreka LIOK
httDs:/m.edsoo.ru/7f41b172

Bbubmoreka LIOK
httns://m.edsoo.ru/7f41H 72

but6mmoreka LIOK
https://rn.edsoo.ra/7f4 1bf72

Bbubmoreka LIOK
httDs://m.€dsoo.ru/7f41bf72

bubmoreka LIOK
httt>s://m.edsoo.m/7f41bf72

bubmoreka LIOK
httDs://m.€dsoo.ru/7f41bf72



4.1 OneKTpocTaTuka

49 ITocTostHHBIN dI€KTpUYECKUN TOK. TOKH B
) Pas3IMYHBIX CpeIax

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOEPAMME

10

12

22

68

32

but6mmoreka LIOK
httos://m.edsoo.ru/7f41bf72

but6mmoreka LIOK
https://m.edsoo.ru/7f41bf72



11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHuUeEe pa3/iesiOB U TeM

Ne n/m KoHnTpoabHubie IIpakTHueckue
NporpamMMbl Bcero
paboThl paboThl

Paszpgen 1. JIEKTPOAUNHAMMUKA

MarnutHoe nose. DIeKTpOMarHuTHas

1.1 11 1 3
WHTYKIMS

Hroro no pasneny 11
Pazgea 2. KOJJEBAHHUS U BOJIHBI

1 MexaHH4YeCKHE U IeKTPOMarHUTHbIE 9 1
' KoJeOaHus

) MexaHH4YeCKUe U JIeKTPOMarHUTHbIC 5 |
' BOJIHBI

23 Ontuka 10 3
Hroro no pasneny 24

Pasnen 3. OCHOBBI CHEIIMAJBHOMW TEOPUU OTHOCUTEJBHOCTH

OCHOBBI crielaabHON TCOpUn

3.1 4 1
OTHOCHUTEILHOCTH
Hroro no pasneny 4
Paszgen 4. KBAHTOBAS ®U3UKA
4.1 OIIeMEHTHI KBAHTOBOM OITHKU 6
4.2 Crpoenue aroma 4

33

JJeKTPOHHBIE
(undpoBbie)
o0pa3oBaTeJIbHBIE

pecypcsl

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

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

bubmuoreka [IOK
https://rn.edsoo.ru/7f41c97c

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Bbubmmoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [IOK
https://r.edsoo.ru/7f41c97c

bubmuoreka [IOK
https://rn.edsoo.ru/7f41c97c



4.3 AToMHOE 571pO 5

Hroro no pasneny 15
Pazgea 5. DJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DNeMeHTBI aCTPOHOMMHU U acTPOPU3UKU 7

Hroro no pasneny 7

Pasgen 6. OBOBIMAIOIEE IOBTOPEHUE

6.1 O06o0r1atoriee MOBTOPEHHE 4
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOEPAMME 68
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bubmuoreka [IOK
httDs://m.eclsoo.ru/7f41c97¢c

bubmmoreka LIOK
httDs://m.edsoo.ru/7f41c97c

but6moreka LIOK
httDs://m.edsoo.ru/7f41c97¢c



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

No

n/m

Tema ypoka

®usnka — Hayka o npupone. Hayuynsie
METO/IbI ITIO3HAHUS OKPYKAIOIIET0 MUpa
Ponb 1 MecTo ¢pu3UKU B GOPMHUPOBAHUM
COBPEMEHHON HAy4YHON KapTUHBI MUPA, B
[IPAKTUYECKON IEATEIbHOCTH JIIOIEH

MexaHn4ecKkoe IBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
newxeHus. [lepemelienre, CKOpoCTb,
YCKOPEHHE

PaBHOMEpHOE IIPSIMOJIMHENHOE
JBUKCHUE

PaBHOYCKOpEHHOE NPAMOIMHENHOE
JBUKCHUE

CBoOomHOE TajicHHe. Y CKOPEHUE
CcBOOOIHOIO NaIcHUs

KpuBonuHneiiHoe nBmxeHue. JBrxeHue
MaTepUaJIbHOU TOUKH 10 OKPYKHOCTU

[IpuHuun oTHOCUTENIBLHOCTH [ anumes.
NHepuuanbHble CUCTEMBI OTCUETA.
Ilepsbiit 3akoH HbroTona

Macca tena. Cuna. [Ipunnun
CyHEPHO3ULHH CWII. BTOpOi1 3aKOH
HeroToHa [u1s1 MaTepUaIbHON TOYKH

KoaunyecTBOo 4acoB

Bcero

KoHTpoabHBbIE

paboThl

35

IIpakTHyeckue

padoThl

Hdara

M3YYeHHU S

JJeKTPOHHBIE
nudpoBsie
oOpa3oBaTejbHBIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c33e6

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c3508

Bbubnuoreka [IOK
https://m.edsoo.ru/ffDc3620

bubnuoreka [IOK
https://rn.edsoo.rw/ff0c372e

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6nuoreka [IOK
https://m.edsoo.rw/ffDc3ada

bu6nuoreka [IOK
https://m.edsoo.ru/ffDc3be8

bu6nuoreka [IOK
https://m.edsoo.ru/ffDc3be8



10

11

12

13

14

15

16

17

18

Tpetuit 3axkoH HeroToHa juist
MAaTEPUAIBHBIX TOUEK

3aKoH BCEMUPHOTO TArorenus. Cuna
TshxecTu. [lepBas kocMHueckas CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. KoaduuueHT TpeHus.
Cuna conpoTHBICHUS MIPU ABIKEHUN
TeNa B )KUAKOCTH WIIH rase

[TocTynarenbHo€ U BpaliaTeabHOE
JBUKEHHE a0COIOTHO TBEPIOTO TENa.
MowmenT cunsl. Ilmedo cumbl. YcnoBus
paBHOBECHSI TBEPJIOTO Tea

NwMiynibc MaTepUaIbHON TOYKH,
CHUCTEMBI MaTEPUATIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXPaHEHMS
uMILysbca. PeakTuBHOE IBUKEHNE

PaGoTta 1 MOLITHOCTH CHIIBL.
Kunerndeckas 2HepTys MaTepraibHOU
Touku. Teopema 00 M3MEHEHUH
KMHETUYECKOU SHEPTUH

IloTeHnuanbHas SHEPrus.
[ToreHunanbHast 3HEpPIUs ynpyro
ne(GpopMUPOBAHHOMN TPYKHHBL
[loreHuunanbHast 3Heprus Tenaa BOIU3U
MMOBEPXHOCTHU 3eMIIU

HOTCHI_[I/IEU'IBHBIC 1 HCIIOTCHIIUAJIBHBIC
cwibl. CBsi3b pabOTHI HEMOTEHITHATLHBIX
CHJI C I3BMEHEHHEM MEXaHMYeCKOM
SHEPIUU CUCTEMBI TEJl. 3aKOH

36

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6nuoreka [IOK
https://in.edsoo.rw/ftflc3d00

bubmuorexa [JOK
https://in.edsoo.ru/ff0c3el 8

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c3£76

bu6nuoreka [IOK
https://in.edsoo.ru/ff0c4 1a6

bu6nuoreka [IOK
https://in.edsoo.ru/ffflc43d6

bubnuoreka [IOK
https://in.edsoo.ru/ff0c4502

Bbubnuoreka [IOK
https://in.edsoo.ru/ffflc461a

bu6nuoreka [IOK
https://in.edsoo.ru/ff0c478¢c



19

20

21

22

23

24

25

26

27

28

COXPAaHCHUA MEXaHUYECKOH OHCPrun

JlaboparopHas pabota «HccnenoBanue
CBSI3U Pa0OTHI CHJIBI C U3BMEHEHHUEM
MEXaHUYECKON YHEPIUU TeJla Ha
npUMepe pacTsHKEHHsI PE3HHOBOTO
KTYTa»

Konrtponbnas pabora no treme
«Kunematuka. /[lunamuka. 3aKoHbI
COXPAHEHHUS B MEXaHUKE»

OCHOBHBIE 10JIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOM Teopun. bpoyHOBCKOE
nswkenue. npdysus

Xapaxkrep ABHKEHUS U B3aUMOIEHCTBUS
yacTull BeulecTBa. Mojienu CTpOeHHUst
ra3oB, )KMJKOCTEN U TBEPIBIX TEN

Macca monekyn. KonuuectBo BemecTsa.
[TocTostnHas ABoraapo

TemoBoe paBHoBecue. Temneparypa u
e€ usmepenue. lllkana temneparyp
Lenscus

WUneanpusnii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcontoTHas TeMIiepaTypa Kak Mepa
CpPEAHEN KMHETUYECKON IHEPTUU
JBUKEHUS MOJIEKYJ. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

JlaboparopHas pabota «HccnenoBanue
3aBUCHMOCTH MEXIy apaMeTpaMu
COCTOSIHUSL Pa3peKEeHHOTr0 Ta3ay
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Bbubnuoreka [IOK
https://m.edsoo.ru/ffflc4b74

bubnuoreka [IOK
https://m.edsoo.ru/froc4dc2

Bbubnuoreka [IOK
https://m.edsoo.ru/ffflc4fde

bubmuorexa [JOK
https://ni.edsoo.ru/ffflc511e



29

30

31

32

33

34

35

36

37

38

39

40

41

N3omnporieccbl B U€aIbHOM Ta3e U X
rpaduyeckoe mpeaCcTaBICHNE
BnyTtpenuss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
criocoObI €€ m3menenus. KommuectBo
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTHs
OJHOQTOMHOI'O HJICalbHOI'0 Ta3a

Buapl Termonepenauun

VY nenpHas TEMIO0EMKOCTh BELIECTBA.
KonuuecTBo TemioTs! npu
Teronepenayde. AnuabdaTHbIN IPoLece
IlepBblii 3aKOH TEPMOJAMHAMUKH U €TI0
IIPUMEHEHNE K N30IpolieccaM

HeoOpatuMocTh mpoI1ieccoB B MpUPOJIE.
BTopoii 3aKk0H TEpMOAUHAMUKHI
[punuun aeiicteus u KIIJ{ TeroBoit
MaIHbI

[uxn Kapuo u ero KII/]
DKOJIOTHYECKHUE MTPOOIEMBI
TEIUIO3HEPTeTUKU

O6o0maronwmii ypok «MosekyspHas
¢usrka. OCHOBBI TEPMOTUHAMUKI
KonrtponbHas pabora no reme
«MonexymsipHast puznka. OCHOBBI
TEPMOIMHAMUKID)

[TapooOpazoBaHue U KOHAEHCALIUS.
VcnapeHue u KumeHue

AOCOMOTHAs ¥ OTHOCUTEIbHAS
BIIQXKHOCTb BO31yXa. HacelleHHbll niap

38

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5952

Bbubnuoreka [IOK
https ://m.edsoo.ru/ff0c5¢3 6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

Bbubnuoreka [IOK
https://m.edsoo.ru/ffflcSefc

bu6nuoreka [IOK
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Bbubnuoreka [IOK
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bu6nuoreka [IOK
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bubnuoreka [IOK
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bu6nuoreka [IOK
https://m.edsoo.ru/ftflc63b6

bu6nuoreka [IOK
https://m.edsoo.rw/ftflc64d8



42

43

44

45

46

47

48

49

50

51

52

Teépnoe Teno. Kpucrannuueckue u
amop(HbIe Teraa. AHU30TPOIIUS CBOUCTB
KpuctamioB. JKunkue KpucTaibl.
CoBpeMeHHbIE MaTepUabl

[TnaBneHue ¥ KPUCTAILTU3ALIHA.
VY iesnbHas TEIIoTa IJIaBJICHUS.
Cybmumanus

YpaBHEHUE TEIIOBOrO OanaHca

OnexTpuzanus Tea. DIEKTPUUECKUN
3apsia. [IBa BUAA SIEKTPUUYECKUX 3apsAI0B

[IpoBOOHUKH, AUDIEKTPUKHU U
MOJIyITPOBOJHUKHU. 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3apsiia

B3aumopeiicTBue 3apsiioB. 3aKoH
Kynona. To4euHBI 3JIEKTPUYECKUIA
3apsn

Hanpsk€HHOCTB DJIEKTPUYECKOrO IOJIS.
[IpuHIUI Cynepno3uLum JIEKTPUIECKUX
nosiel. JInHum HanpsKEHHOCTH

PaboTa cuit 31eKTpoCTaTHYeCKOro MmoJisl.
ITorenuuain. Pa3zHOCTh OTEHLIMATIOB
IIpOBOIHUKY U IUDIIEKTPUKU B
3JIEKTPOCTATUYECKOM IIOJIE.
JlndiiekTprdeckas IpOHULIAEMOCTh

OnexrpoéMkocTts. Konnencartop

ONEeKTPOEMKOCTD IJIIOCKOTO
KOHJIEHCAaTOpa. DHeprus 3apsyKeHHOTO
KOHJIeHCcaTopa
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Bbubnuoreka [IOK
https://m.edsoo.ru/ffflc65£f1

bu6nuoreka [IOK
https://m.edsoo.rw/ftflc6708

Bbubnuoreka [IOK
https ://m.edsoo.ru/ff0c6820

Bbubnuoreka [IOK
https://m.edsoo.ru/ftflc6bee

bu6nuoreka [IOK
https://m.edsoo.ru/ftflc6bee

Bbubnuoreka [IOK
https://m.edsoo.ru/ffflc6ces

Bbubnuoreka [IOK
https://m.edsoo.ru/ftflc6df2

Bbubnuoreka [IOK
https://m.edsoo.ru/ftflc6ft10

Bbubnuoreka [IOK
https://m.edsoo.ru/ftflc7018

bubmuorexa [IOK
https://m.edsoo.ru/ftflc7126

bu6nuoreka [IOK
https://m.edsoo.ru/fttlc72c0
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JlaGopatopHas pabora "M3mepenue
NEKTPOEMKOCTH KOH/IeHcaTopa"

[IpuHIIMD AEHCTBUS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
anmapara, CTpyWHOTO MpUHTEpa.
DNeKTpocTaTuyecKas 3allluTa.
3azemiieHue NEKTPOIIPHOOPOB

DNEeKTpUYECKUH TOK, YCIOBHS €TO
cymectBoBanus. [locTtosiHubIM Tok. Cuna
toka. Hanpsikenue. ConpoTtuiieHue.
3akon Oma 151 ydyacTka Uenu

ITocnenoBarenbHOE, MapalIeNbHOE,
CMEIIAHHOE COETUHEHUE TPOBOTHUKOB.
JlaGopatopHas pabora «M3yueHue
CMEIIAHHOTO COCIMHEHUS PE3UCTOPOB)

PaboTta 1 MOIIHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-JleHna

3akon Oma /151 TOJIHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambIkaHue. JlaboparopHas pabota
«M3mepenne DJIC ucToyHrKa TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS

DNeKTpOHHAs IPOBOAMMOCTb TBEPABIX
METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTb

DNEeKTpUYECKUM TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBOHUKH, UX COOCTBEHHAS U
MpuMecHasi IpoBoaUMOCTb. CBoCTBa
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bubnuoreka [IOK
https ://m.edsoo.ru/fflc 74111

bu6nuoreka [IOK
https://m.edsoo.m/ff0c7838

Bbubnuoreka [IOK
https://m.edsoo.rw/ffDc7aeO

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c84ae
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63

64
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p—n-nepexona. ITomynpoBogHuKOBBIE
puOOpPbI

DNEeKTpUYECKUI TOK B paCTBOpAX U
pacmiaBax 3JIEKTPOJIUTOB.
ONEKTPOIINTUYECKAS TUCCOLIUALIMSL.
DnexTponu3

DNEeKTpUYECKUM TOK B ra3ax.
CaMOCTOSTEILHBIN U
HECaMOCTOSITENIbHBIN pa3psit. MomHus.
IInasma

OnekTpuyeckue NpudOpbl U yCTPOHCTBA
U UX MPaKTHYECKOE IPUMEHEHHE.
[TpaBuia TeXHUKH OE€30IaCHOCTH

O6o06marommii ypox
«QnexTponnHamMukay / Beepoccuiickas
IIpoBepoYHas padbora

KonrponbHas pabora no teme
«QnexrpocTtaruka. IlocTosiHHBIN
JIIEKTPUYECKUH TOK. TOKH B pa3IMuHBIX
cpenax»

PezepsHblii ypok. KonTponbsHas pabora
1o Teme "DnekrpoauHamuka’ /
Bcepoccuiickas mpoBepoyHas paborta

PesepBHbIit ypok. O600maromuii ypok
o Temam 10 xnacca

OBLIEE KOJIMYECTBO YACOB I1IO
I[TPOEPAMME

68
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bu6nuoreka [IOK
https://m.edsoo.nmv/ffflc82ba

bu6nuoreka [IOK
https://m.edsoo.ru/ftflc84ae

Bbubnuoreka [IOK
https://m.edsoo.m/ff0c86fc

bubnuoreka [IOK
https://m.edsoo.ru/ftflc88be

bu6nuoreka [IOK
https://m.edsoo.m/ffOc8a8a

bu6nuoreka [IOK
https://rn.edsoo.ru/froc8c56

bu6nuoreka [IOK
https://rm.edsoo.ru/froc8f6c



11 KJIACC

Tema ypoka

ITocTossHHBIE MAarHUTHI M UX
B3anMoJielicTBHE. MarauTHOE MoJIe.
Bekrop MarHuTHOM MHAYKUMH. JIMHUK
MAarHMTHOW UHIYKIHUH

MarsauTtHoe 1oJsie IPOBOAHHUKA C TOKOM.
OmnsIT Opcrena. Bzaumonelictsue
IIPOBOJIHUKOB C TOKOM

JIaboparophas pabota «3yuenue
MarHUTHOTO TI0JIS1 KaTYIIKH C TOKOM»

JleficTBHE MarHUTHOI'O OIS Ha
IIPOBOJHUK C TOKOM. Cuiia Amiiepa.
JlaboparopHnas pabota «VccnenoBanue
JICUCTBUS MOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA
JBUXKYLLYIOCS 3apsKEHHYHO YaCTHULLy.
Cumna Jlopennia. PaGora cunbl Jlopenna

DnexTpoMarHuTHas HHAyKIus. [ToTok
BEKTOpa MarHUTHOM MHIyKImu. D/C
MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

JlaboparopHas pabota «VccnenoBanue
SIBIICHUS DJICKTPOMArHUTHOU WHIYKIIUN

NHnyxktuBHOCTE. SIBNeHue
camouHyKuuu. 3J{C caMOUHIyKIIUH.

KoaunyecTBo yacoB

Bcero

KonTpoabHubie IIpakTHyeckne

padoTsl padoTsl

42

Jdara

H3yYeHHUH

DNeKTPOHHBIE
unudpoBbie

oOpa3oBaTeJibHBIE

pecypcsl

bu6anorexa LIOK
https://m. edsoo.rw/fflc9778

bub6aunorexa LIOK
https ://m. edsoo.ru/ftfic98fe

Bbubmaunorexa LIOK
https://mm. edsoo.rw/fttic98fe

bu6anorexa LIOK
https://m. edsoo.rw/fttlc9ac0

bu6anorexa LIOK
https :7/m edsoo.rw/ffDc9df4

bu6anorexa LIOK
https://m. edsoo.ru/ffDcal50

bub6maunorexa LIOK
https://m. edsoo.ru/ffDca600
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OHeprust MarHUTHOT'O T0JIs1 KaTyIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

TexHuueckue ycTpoucTBa U UX
[IPUMEHEHHE: NTOCTOSIHHBIE MATHUTBHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTaTEb,
YCKOPUTEIIN DJIEMEHTAPHBIX YaCTULl,
MHJYKLIUOHHAs I1eYb

Oo6o06marommii ypok « MarHuTHOE TIOJIE.
DNEeKTpOMAarHUTHAST WHTY KIS

KonrponbHas pabora no teme
«MarsutHoe 1ose. DIeKTpoMarHUTHas
VHTY KIS

CB0OOIHBIE MEXaHUYECKHE KOJICOaHUS.
["apmonunueckue konebanus. Y paBHEHUE
rapMOHUYECKUX KOJICOAHHH.
IIpesparienue 3Heprun

JIaboparophas pabota «VccnenoBanue
3aBHCHUMOCTH I1€PUOJA MaJIbIX
KoseOaHuil Tpy3a Ha HUTH OT JJIHHBI
HUTH U Macchl Ipy3a»

Konebarenbuplii kKoHTYp. CBOOOIHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHus B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorust Mexay MeXaHH4eCKUMH U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B HJICATHHOM KOJIe0aTeIbHOM
KOHTYpE

[IpencraBienne o 3aTyXaroIuUx
KoneOaHusx. BeIHYKIeHHbIE

43

bu6aunorexa LIOK
https://m.edsoo.rw/ffDcab82

Bbub6maunorexa LIOK
https :/im edsoo.rw/ffDcad5 8

Bbubaunorexa LIOK
https://m.edsoo.ru/ffDcafD6

Bbubmaunorexa LIOK
https://m.edsoo.rw/ffDcb820

bub6maunorexa LIOK
https://m.edsoo.rw/ffDcb9c4

Bbub6maunorexa LIOK
https://m.edsoo.rw/ffDcbb86
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24

MexaHuueckue konebanus. Pesonanc.
BLIHy)KI[eHHBIC 3HeKTp0MaFHI/ITHBIe
KOJIeOaHUs

IlepemenHbIi TOK. CHHYCOUJAJIBHBIN
[IEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaNpsHKEHUS

Tpanchopmarop. [Ipoussoactso,
nepeaaya v noTpedieHue
JIIEKTPUYECKOU SHEPIUU

Y CTpOUCTBO U IIPAKTUYECKOE
[IPUMEHEHUE DIICKTPUYECKOr0 3BOHKA,
reHepaTopa IIepeMEHHOT0 TOKa, JIMHUU
JJIeKTponepenay

DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosiabp3oBanus
3JIEKTPOIHEPTUH B TMIOBCETHEBHOMN JKU3HU

MexaHndeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. Cxkopocthb
pacnpocTpaHEHUs U JIIMHA BOJIHBL
ITonepeuHble U IIPOJOJILHBIE BOJIHBI
3Byk. CkxopocTsb 3ByKa. ['poMkocTh
3ByKa. Bricora ToHa. TemOp 3Byka
DJEeKTpOMarHuTHBIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. Illkana
AJIEKTPOMArHUTHBIX BOJIH

[IprHIMIIBI paIMOCBA3U U TEIIEBUACHUS.
Pazsutne cpeacts cBsa3u. Pagnonokanus
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bu6anorexa LIOK
https://m.edsoo.ru/ffDcbd34

Bbubmaunorexa LIOK
https://m.edsoo.ru/ffDcc324

bubanorexa LIOK
https://m.edsoo.rw/ffDcca54

bu6aunorexa LIOK
https://m.edsoo.ru/ffDcccOc

bub6maunorexa LIOK
https://m.edsoo.ru/ftDccfeO
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Konrponsnas pabora «Konebanus u
BOJIHBD)

[IpsiMosMHEHOE PacIpOCTPAHEHUE
CBETa B OJHOPOJHOM cpene. ToueyHsli
UCTOYHHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cseta. [loctpoenue n3obpakeHuii B
IUIOCKOM 3€pKaje

IIpenomnenue ceera. IlomHoe
BHYTpEHHEE oTpakeHue. lIpenenbHblii
YTOJI IIOJTHOT'O BHYTPEHHETO OTPAXEHUS

JIabopartopHas padora «3mepenue
MOKa3aTelis MPEJIOMIICHUS CTEKIIa»

JIunzel. [TocTpoenue n3obpakeHuii B
munH3e. Dopmyiia TOHKOM JIMH3BL.
YBeIM4YeHUE JINH3bI

JIaboparophas pabota «VccnenoBanue
CBOMCTB N300paKeHUH B JIMH3AX»

Hucnepcus ceera. ClI0KHBII COCTaB
6enoro ceeta. L{ger. JlaboparopHas
pabota «Habmonenue nucnepcun
CBETa»

Nutepdepenmus crera. Audpakus
ceta. JludpakumonHas pemeérka
IlonepedHoCTh CBETOBBIX BOJIH.
[lonspusanus cera

Onrtuueckne MpudOpsI U YCTPOCTBA U
yCIIOBHUS UX 0€30MacCHOr0 MPUMEHEHUS
I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKOMN
MexaHukd. [loctynaTel criennanibHOM
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bubaunorexa LIOK
https://m. edsoo.ru/ffDcc6f8

Bbubaunorexa LIOK
https://m. edsoo.ru/ffDcd350

Bbubmaunorexa LIOK
https://rn.edsoo.rw/frocd4e(

bu6anorexa LIOK
https://1. edsoo.ru/ff0cd716

bu6aunorexa LIOK
https://m.edsoo.ru/frocd67a

Bbubmaunorexa LIOK
https://m.edsoo.ru/ffOcdd 1e

bu6maunorexa LIOK
https://m.edsoo.ru/ff0ced22

Bbubaunorexa LIOK
https://m.edsoo.ru/frocf02e

bu6anorexa LIOK
https://in.edsoo.ru/frocf862



TCOpPHUU OTHOCUTCIIbHOCTU

OTHOCUTEIIBHOCTD OOTHOBPCMCHHOCTH.

3amensieHue BPEMEHHU U COKpAIICHHE 1 buGmnorexa [JOK
httDsV/m edsoo.rw/ffDcfa42

JUTAHBI

DHEprusi © UMIYITBC PEISITUBUCTCKOM

yactulibl. CBsI3b Macchl C SHEPruen u 1 buGnnorexa [IOK
httos://m. edsoo.ru/ffflcfc68

UMIIYJIbCOM. DHEPIHUsl MOKOSI

KonTponbHas pabota «Ontrka. OCHOBBI

cneulfaanoﬁ feopym 1 1 bubnnorexa [JOK
https://m.edsoo.rw/ftflcfoftl

OTHOCHUTEIHHOCTID)

®otonbl. Gopmyina [lnanka. DHeprus u 1 bu6mmorexa [LIOK

UMITYJIEC (DOTOHA https://m. edsoo.ru/ffflcfe 16

OTKpBITHE U UCCIIENOBAHNE | bu6mmoreka [LIOK

dorodddexra. OmbiTel A. I'. CronmeToBa https://in.edsoo.ru/ftflctfc4

3akoHbl poro3ddexra. YpaBHEeHHE

3171HH1TeI(711)Ha IIJ'Id:Iq)(bOTOB(I);eKTa. 1 bubamorera TIOK
https://m.edsoo.ru/fffld015¢e

«Kpacnas rpanuna» potorddexra

JlaBnenue ceera. Onwitel 1. H. | bubmoreka [IOK

JlebeneBa. Xumuueckoe JIeHCTBHE CBETa https://m.edsoo.rw/fffld04a6

TexHuueckue ycTpoucTa u

MPAKTHYECKOE TPUMECHEHUE: |

dotodnemMeHT, POTOoIaTINK, COTHEUHAS

Oarapesi, CBETOIUO]T

Pemenue 3a1au mo teme «IEMEHTHI 1 bubmoreka [IOK

KBaHTOBOU OTNTHKID https://m.edsoo.ru/fffld0302

Mopens atoma TomcoHa. OnbITHI

Pesepdopaa no paccesHuio a-4acTuil. 1 bubmmorexa [JOK
https://m.edsoo.ru/fffld091a

IInanerapHas mozens aroma

Iloctynars! bopa 1 bubmmorexa [IOK

https :7/1m edsoo.rw/fffldOafa
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W3nydenue u noromeHre GOTOHOB Mpu
[IEPEX0E aTOMa C OJHOIO YPOBHS
SHEPruu Ha Apyroi. Bunasl criekTpos

BonHoBele cBolicTBa yacTull. BoiHel e
bpoiina. KopryckynsipHO-BOIHOBOI
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3JIy4eHUe

OTtkpbITHE PaAMOAKTUBHOCTU. ONBITHI
Pesepdopaa no onpeneneHuo cocraBa
PaIMOAKTUBHOTO U3ITyYEHUS

CoiicTBa anba-, 6era-, ramMma-
U3Iy4YeHUs. BiusiHre panoakTHBHOCTH
HAa J)KUBBIC OPTaHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromnel. Anbda-pacnan. DMeKTPOHHBINA
Y TIO3UTPOHHBIN Oeta-pacnaza. ['amma-
U3IyYEHHE

OHeprust CBsI3U HYKJIOHOB B SI7IpE.
SnepHble peakiuu. S IepHbI peakTop.
[Tpo6embl, MEePCIeKTUBHI,
JKOJIOTMYECKUE ACIIEKTHI SACPHOU
SHEPIreTUKH

OnemeHTapHble yacTULbl. OTKpbITHE
MO3UTPOHA. MEeTOIbI HAOIOICHUS U
pEerucTparyy 3J1eMEHTapHbIX YaCTHLI.
Kpyrusiii cton «@yH1aMeHTalnbHbIe
B3auMoOJIelCcTBUA. EnnHCTBO
(bu3nUecKoi KapTUHBI MUPaA»

Otanbl pa3BUTUS AaCTPOHOMHUHU.
[TpuknagHOE M MUPOBO33PEHYECKOE
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bu6anorexa LIOK
https://m. edsoo.ru/frodOafa

Bbub6maunorexa LIOK
https://rn.edsoo.ru/frodOca8

bu6anorexa LIOK
https :17m edsoo.rw/ff0d0fd2

bu6anorexa LIOK
https://m.edsoo.ru/ffOdl 162

Bbubaunorexa LIOK
https://r.edsoo.ru/ffOdl 356

bubanorexa LIOK
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3HauYeHHe acTpOHOMUH. By 3BE3HOTO
Heba. Co3pe3ausl, SpKue 3BE3 b,
IUTAHETEl, UX BUAUMOE ABIKEHHE,
ConHeyHas cucreMa

56

Comuite. CotHevHas aKTUBHOCTD.
Ucrounnk sHeprun CoiHIA U 3BE3]

57

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTHKH.
3BE351 TIAaBHOH TTOCIIEAOBATECIILHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPeICTABICHHS O
MPOMCXOXKACHUH U 3BoMolnK CoTHLA U
3BE3 ]

58

Mneunsiit [IyTs — Hamna ['anakTuka.
Tlonoxenne u apmxenne CoHIIa B
[NamaxTuke. ['anakTiku. UEpHBIE BIPHI B
Apax rajlakTHK

59

Bcenennas. Paszberanue ranakTuk.
Teopus bonwmioro B3peiBa. PennkroBoe
n3TydYeHue. MeTaraiakTuka

60

HepereHnHbie mpobieMbl acTpOHOMHHT

61

KonTponbHas paboTa «neMeHTHI
ACTPOHOMHUH M aCTPOPHUINKI»

62

Obob6matonuit ypok. Pons pusuku n
ACTPOHOMHH B DKOHOMHYECKOH,
TEXHOJIOTHIECKOH, COIMATBLHON 1
THYECKOH cdepax NesaTeTbHOCTH
yeJIoBeKa

63

Oo6o6matonuit ypok. Pois u Mecto
(U3NKH M ACTPOHOMHH B COBPEMEHHOM
HayJYHOH KapTHHE MUpa

48




64

65

66

67

68

O6o0maronwmii ypok. Pone ¢puznueckoit
TEeOpUH B POPMUPOBAHUU
NpeJCTaBICHU 0 (PU3NIECKOI KapTHHE
Mupa

O6o6maromwmii ypok. Mecto
(u3nyuecKoi KapTUHBI MUpPa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX TPEACTaBICHUI 0 IPUPOJIE

PesepBHbIi ypok. MarautHoe mose.
DnexTpoMarHuTHasi MHIYKIHs
PesepBHbiit ypok. Ontrka. OCHOBBI

CHCHH&HBHOﬁ TCOPHUU OTHOCUTCIIBHOCTHU

Pezepusliif ypok. KBanroBas ¢uzuka.
DNeMeHThl aCTPOHOMMHU U aCTPOPUIUKU

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOEPAMME

68
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YYEBHO-METOJNWYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» ®usuka, 10 kmace/ Mskumes ['.51., byxosues b.b., Corckuit H.H. mox
penakiueit [lappentreBoit H.A., Axunoneprnoe o6miectBo «M3narenbcTBo
«IIpocsemenne»

» ®Gusuka, 11 knace/ Mskumes I'.J1., byxosnes b.b., Hapyrun B.M. noj
penakiueit [TapdentreBoit H.A., AkninonepHoe obmiectBo «M3maTenscTBo
«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Msxkumes I'.f1., CunsakoB A.3. ®usnka: Komebanus u BoyHbL 11 KI1.: Yueo,
JUIS YLITyOJIEHHOTO M3y4deHus pu3uku. - 3-e u3a. - M.: [Ipoda, 2001. - 288

2. Msxumes I'.4., CunsikoB A.3. @usuka: Monekymnspras (pusuka.
Tepmonunamuka. 10 ki1.: Yueb, g yrioyOiaeHHOTO U3ydeHUs] PU3UKU. - 3-
e m3a. - M.: [Ipoda, 1998. - 352

3. Mskues ['.A., CunskoB A.3. @usuka: Ontuka. KBanrosasa ¢uzuka. 11
KI.: Yue0, aiisg yrnyonaenHoro uzydenus gusuku. - M.: Jlpoda, 2001. - 464

4. Msxumes I'.51., CunsikoB A.3., CnoboakoB b.A. ®usmka:
OnextpoguHamuka. 10-11 xi.: Yued, nns yrioyOneHHOro u3yd4eHus (pu3HKH.
- 3-e m3a. - M.: [Ipoda, 2001. - 480

5. Yrny6nennoe uzyuenue ¢usuku B 10-11 xnaccax: Ku. [ns yuurens / O.O.
Ka6apaun, C.M. Kabapnuna, B.A. Opnosa. - M.: [Ipocsemienue, 2002. -
127 '

OOP U PECYPCBI CETU UHTEPHET

1. KoMImiekT 31eKTpOHHBIX mocobuii o kypcey ¢usuku (7-11 xmaccsr) (5 CD).
MunuctepctBo odpazoBanus PO, 2004
2. ®usuka. bubnuoreka HarsAHbIX ocodwmit 7-11 xkin(1C: lkoma) OO0
«Mynbstumenna Texnonorun u {uctanuumonnoe O0yuenuey, 2008.
3. UnrtepaktuBHblil Kypc ¢usuku 11t 7-11 kmaccos. [Ipaktuxym (2 CD).
NuctutyT HOBBIX TexHONOornn. OO0 «Pusukon» , 2004.
4. ®usuka 10-11 kmaccel. MynpTumMeuiiHblil Kypc. «Pyccoout ITabmummHry,
2004.
5. Bupryansnbiii HactaBHUK. @usnka 10-11 xmace. OOO «Hogas mikonay,
2007. "

3anumMarenbHas ¢pusnka s mKkojapHuKoB. OO0 busneccodt». Poccus, 2005.
6. HUcrtopus nzobperenuit. bonpmas nerckas snuukinoneaus. 00O
«M3marenscTBOY», Poccus, 2009.
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