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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBaHUI K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCA OCHOBHBIE LIEAM HU3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;
e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

O01mas xapakrepucTuka y4e0Horo npeamera « Ousnka
®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B

KauecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. [IkoabHBIN Kype GU3NKH — cHCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PHU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYCHHUS HOBBIX MaTEpHaOB C 3aJIaHHBIMHA CBOMCTBAMHU M JIPYTHX.
W3yyenne (GU3NKKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBCHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I O3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pA UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapusayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TakXe OOCYXIEHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus Ppuznueckoi Teopuu, poiu GyHIaMEHTAIBHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid 3KCIEPUMEHTATbHOU AESTENBHOCTH O0YUYarOIIMXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
MpaKkTUYECKUx padoT. BhljeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHSMU TPOBOIUTH KOCBEHHBIC W3MEPEHHUS, HCCIICIOBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [lpu 3TOM 1st pacuy€THBIX 3a/lad TPUOPUTETOM SIBISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBJICHUW W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHIO ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpanoHHoe oOopyaoBanue (opmupyercs B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

Hean usyuyenus pusuku:
OCHOBHBIMHU 1EJIIMHU U3y4YEHUs] PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

e (opMHpOBaHWE WHTEpeCa W CTPEMJICHHS OOYYAIOIIUXCS K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS U (POPMUPOBAHUE
UCCIICIOBATEILCKOIO OTHOIIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJbTaTa HW3yUCHHS
OCHOB CTPOCHHSI MaTepHH U (DYHITAMEHTAIBHBIX 3aKOHOB (DU3HKHU;

o (dopMHpOBaHHE YMEHHH OOBICHATH SBJACHUS C  HCIOJB30BAaHHEM
(bU3HYECKUX 3HAHUH U HAYYHBIX JI0KA3aTEIbCTB;

o (opMHpOBaHHE MPEACTABICHUN O poiu (U3MKU JJIs Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.



3amauun pusukn
JlocTrxkeHre ATUX Iejield 0O0ecreuynBaeTCsl pPEelICHUEM CISAYIONIUX 3aaad B

npoliecce u3y4eHus Kypca GU3NKA Ha YPOBHE CPETHETO OOIIEro 0Opa30BaHHUS:

NpuOOpEeTeHNE  CHCTEMBI  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUEe yMEHUN TPUMEHSITh TEOPETHUYCCKUE 3HAHUSA IS
OOBsICHEHHUS (PU3WYECKUX SABICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMU KU3HU;

OCBOCHHME CIIOCOOOB PEIICHHS Ppa3IMYHBIX 3aJlad C SIBHO 3aJaHHOMU
(bu3MUecKol MOAENbI0, 3aJad, MNOAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue (pU3NYECKO MOJEIH, aJIeKBATHON yCIIOBUSAM 3aJ1a4H;
MOHMMaHUEe (U3UYECKUX OCHOB M MPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX ITPOLECCOB, UX BIUSAHUS HA OKPYKAIOLLYIO
cpeny;

OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOIO IUIAHUPOBAHUS W TMPOBEACHUSA
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W HUHTEpIpeTaluu UHPOpMaIUu,
ONPEAEIIECHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHMM ISl PA3BUTUSL YMEHUUW IMPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Mecto yuyeOHoro npeamera « Pusnka» B y4eOHOM ILIaHe

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 gacoB (2 yaca B HEJICITIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
npoBeleHHs] J1adOpaToOpHbIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEM 00yJarommxcsl.

COJEPXAHUME OBYUYEHUA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA
®usuka — Hayka o mpupone. Haydnbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO

MUpa.

Poip okcnepuMeHTa W TEOpUM B NPOLIECCE IIO3HAHHUS IPUPOABL.

OKCIepUMEHT B (pU3HKE.



MonenupoBanue ¢Gu3nyecKuX SBJICHUM M mporeccoB. HayuHble TUmoTesbl.
dusznveckre 3aKOHbI U TEOPHUH. ['paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UUGPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX NPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
Clio)keHue epeMENICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U [EpEMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUsI.

KpuBonuHentHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUUECKOE TPUMEHEHHUE: CIUIOMETP,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaiCHUsI.

Hamnpagpienue CKOpoCcTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3yueHne HEPaBHOMEPHOTO ABUMKEHUS C LEIbIO ONPEJEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPONACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTHIO, PABHOU HYIIIO.



N3ydeHne nBUKEHNs IapyKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBuxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes.  IlepBwii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uinuu cui. Bropoit 3akon HeroToHa
JUISL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokosi. Koagduiuent tpeHusl.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: NOAIIUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAedOopMaliii.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUs TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust Opycka o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOTO TeNd, HMEIOLIEro OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHEeHUs 8 MEXAHUKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.



Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOUW YHEPTUHU.

[loTeHunanbHas DHEPIUsl. [loTeHumanbHas DHEPIUs yIpyro
nepopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teiaa  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[loreHuuanpHple W HEMOTEHIMalbHble  cuibl.  CBsi3b  paboThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHHEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCcTpOMCTBA M NPAKTUYECKOE INPUMEHEHUE: BOILOMET, KOIED,
IIPYKUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JBYX OJUHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS YacTULl BellecTBa. Mozaenu CTpPOEHUs Tra30B, XKUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHHM HJACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelIHEel KHWHETUYECKOW HHEpPruu TEIUIOBOro JBIKEHHS dacTtull rasa. Illkama
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACATBLHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHUE H30MPOLECCOB: H30TEpMa, H30XO0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu



OmnbITel, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu
MOJIEKYJT OPTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mopnens onbita lllTepHa (BupTyanbHas).

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Monens, WuTIoCTpUpyomias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEAIbHOro  Tra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbiii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K H3oImporeccam. ['padudeckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamHax. Kod(puIMEeHT MoiIe3HOro
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero ko3pduIMEHT IOJIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPT€TUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Tella MPH COBEPIICHUH PaOOTHI: BBLIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT 1o anuabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).



Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenne u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATyPhl KUTICHHS OT JIaBJIICHUSI.

Teépnoe Teno. Kpucrammmueckue u amop@Hbie Tea. AHU30TPONUS CBONCTB
kpuctajioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. I[lmaBieHue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHYeCcKre YCTpPOMCTBA M TMPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KUIOPUMETP, TEXHOJOTUH MOJYYCHUS] COBPEMEHHBIX MaTepHUajoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUM.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3mepeHne OTHOCUTENIBHOW BIaKHOCTH BO3AyXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3anus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, IAUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH  3nekTpuueckoro mojs. [IpuHoun
CYINIEpPIIO3ULIMH DJIEKTPUUYECKUX MoJiel. JIMHUM HanpssyKEHHOCTH 3JIEKTPUYECKOTO
MOJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
NOTEHIMAIOB. [IpOBOJHUKM M JUANEKTPUKKM B 3JIEKTPOCTATUYECKOM IIOJIE.
Jlvanexkrprdyeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.



TexHu4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpPHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIAY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoH Oma 11 OJIHOM (3aMKHYTOM) 35ieKTpuueckoi tenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas " MpUMECHas MIPOBOJIMMOCTD
noynpoBoHUKOB. CBoicTBa p—N-nepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIUlaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALNS. DIEKTPOIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKA, OJICKTPOHArpEeBaTEbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINA O/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OTYIIPOBOTHUKOBBIN TNO]I, TaTbBAHUKA.

Jlemoncmpayuu



H3mepenre cuitbl TOKAa U HAMIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBJICHHUS] NUJIUHAPUYECKUX TPOBOJHUKOB OT JJIHHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTpOABMKYIIEeH cuiabl. KopoTkoe 3ambikaHue
TaIbBAHUYECKOTO DJIEMEHTA U OIIEHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCHMOCTH COMPOTHUBJICHUS METAJIOB OT TEMITEPATyPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie padomvl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

H3mepenne 37IeKTpOABUKYIIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBJICHUSI.

HaGmronenue amextposusa.

Me:xxnpeaMeTHble CBSI3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
y4€TOM COJIEP’KATEIbHBIX MEXKIPEIMETHBIX CBsI3ed C KypcamMH MaTeMaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M X TIPOSKITMH Ha OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIICKTPUYCCKHUE SBJICHUS B )KUBOU TPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIIOB, DJICKTPOJIMTUYECKAS TUCCOIUAITUS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeodOpa3zoBaHKUE JBH)XKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHHUKE, TMOJIIUITHUKA, HWCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), JBHUTaTelh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U



HAaHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 1. daekTpoanHamMuka

Tema 3. Macnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHuTHBIX MOJiel. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NUHUNA MarHUTHOU
VHYKILWH O0JISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIXKYIIAA CUla HWHAYKUMH. 3aKOH 3JEKTPOMArHUTHOU
nHaykunu @apazes.

BuxpeBoe nsnexkrpudeckoe Moje. IDICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.



[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUJIbI UHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHne caMOMHTyKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne MarHuTHOTO IMOJIS1 KaTYIIKH C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 2JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 2. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuoa, wacrtora, amrumryga u (aza KoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMArHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHEIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBbIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA M
HaIpPsHKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpedICHUE ANEKTPUUECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHU Tpy3a Ha HUTH OT
JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBanre MEepeMEHHOTO ToKa B IEMM U3  IOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbLE G0JIHbL

Mexanudeckue BOJIHBI, yclioBUa pacnpoctpanenus. Ilepuon. Ckopoctb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WuTtepdepenius u udppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkxana 31MeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Paninonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YyCTPONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUE,
pesIoMJICHUE, TOspU3anus, Tudpakius, UHTepdepeHITs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaJe.



[Ipenomnenue cBeta. 3aKOHBI MPEJTOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTelh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. LBer.

CoOuparoniie ¥ pacceuBaroniye JuH3bl. ToHkasg suH3a. DoKycHOE
paccTosiHUE W ONTHUYECKas cujaa TOHKOM jmH3bL [locTpoenue u300pakeHUil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JIABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOIEHHWS MAaKCUMYMOB M MUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBHe HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus cBera.

TexHUYecKue YCTPONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

M3mepeHne rnokasaTess NpeJoMIIEHHS CTEKIIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nea 3. OcHOBBI cielUAJILHONH TEOPUH OTHOCUTEIbHOCTH
['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CHELUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.



OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HGpI‘I/IeI\/’I H UMITYJIbCOM pCJ'ISITI/IBI/ICTCKOI?I HJaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Pasznen 4. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruM (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoTod(deKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas momens aroma. lloctynater bopa. M3nydyenue u mormonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMH Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Ty aliu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeneneHue JIMHBI BOJIHBI Ja3epa (BUPTYaJIbHO).

HabOnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl
HaOmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po



OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydCHHS.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT Macchl sapa.

S nepuble peakunu. JleneHue u CUHTES sIeEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHbIe YaCTULbI. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NYeCKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znes 5. JjeMeHTBI ACTPOHOMHUU U aCTPOPU3NKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUKEHHUE.

ConHeyHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl IJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U dBoounu CoJHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m xBaszapbl. UEpHBIE NBIPHI B sAapax
raJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.



Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPeHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (GPU3UUECKOU TEOPUH
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3NUECKON KapTUHE MHpPA, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
y4ETOM COJAECPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pelieHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUECKHUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPhl U MX MPOEKIHUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
ompeiesICHHE TIOMIAIU TIIIOCKUX (GUryp u o0beéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKast CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJu3.

l'eoepagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
ANIEKTPOABUTATEh, WHAYKIIMOHHAS TI€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXIEHUI, COOTBETCTBYIOIIHMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TJI100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JeSITeIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX POOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE€ pEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIECATCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUSI,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TMPaBOBBIX H OTHYECKHMX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 10 €€ NOCTHMIKEHMIO: COCTaBIIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHMBATh HIEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B NIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYaIlid, BEIOOpA BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpIIEHCTBYETCS HIMOIIMOHATBHBIN WHTEJIEKT, MpeAnoararonuii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

10 kJaacc

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAS CUCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEINO,



WJICAJIbHBIN Ia3, MOJEIU CTPOEHUS Ta30B, )KUJIKOCTENM W TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HHEPIUS,
B3auMoieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHMSA Ta3a B  HM30IPOLEeccax,
AIIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3YS (DU3MUYECKUE BEITUYMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHIUAbHAS SHEPIrusi, MeXaHUuecKas
paboTa, MeXaHWUYECKash MOIINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €AUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JBHUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTMMHU BEINYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD MOJIS, MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAYCHHS M CIWHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTMYHHY C IPYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUSI MEXAaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
MNPUHLINN CYNEPHO3UIUA CUJ, HPUHIUI PABHOMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUHU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C



aOCOJIIOTHOM TeMIIepaTypoOM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
AIEKTPUYECKOro 3apsja, 3akoH KylloHa, MpU 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JEHCTBUA MAIlKMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarTh YyCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dopMynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HMCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUHM, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIe TaOnuIl U rpauKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MNPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JIaOOpaTOPHOTO
00opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe ISl €€ pellleHus, MPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEJINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOoM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIONB30BaTh  MpPH  pEIIeHWH  yuyeOHBIX  3aJady  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIJ1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU TP OOpaIlleHnH ¢ MPUOOpaMu U TEXHHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpee;

paboTaTh B TIpymme C BBHIMOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLICHUBATH
BKJIa/l KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PacCMaTpUBAEMO TPOOIEMBI.

11 kaace

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh (pU3HUYECKUE SBICHUS (POLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYLIUWCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPaKEHUE, MPeIOMIICHUE,
uHTepdepeHnus, audpakuus W MOOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJia, €CTECTBEHHass U HCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMUCHIBATh W3YUYEHHBIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEITUUYUHBIL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUUYECKOE HaNpsKEHHE, AIIEKTPHYECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AIEKTPOABIDKYIIAS cujia, paboTa TOKa,
UHAYKIHUS MarHUTHOrO mojsi, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTH
KaTyIIKH, 3HEPTHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
rapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoJeOaHUi, (OKYyCHOE pPacCTOSHUE U



ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHIA
CMBIC]I HCIIOJNb3YEMBIX BEJIMYMH, UX OO0O3HAUEHUS W E€OUHULBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYNHAMU;

ONKCHIBaTh H3YYCHHbIC KBAaHTOBBIC SIBIECHHUS U IPOLECCHI, HCIOJIbB3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOypacaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MYECKHIl CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI U NMPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMsI JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIMPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOUTh U OIUCHIBaTh H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO MCCIENIOBAHUIO (DU3UUECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUMH: IPU 3TOM
dopMynupoBath mpoOieMmy/3ajauy M THUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJUTH OMNBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYUIECTBJISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX M3MEPEHUH: MpPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJbTaTaM UCCIIECTOBAHMUS;

co0MI01aTh mpaBuia 0€30MacHOro TpyJa MPH MPOBEACHUH UCCIECIOBAHUMA B
pamMKax y4eOHOTro SKCHEpHUMEHTa, Y4eOHO-MCCIENA0BATENbCKOM W IPOEKTHOM



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€éTHhlE 3aJa4yd C SIBHO 3aJaHHOM (PU3MYECKOW MOJIENBIO,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUCHUs (PU3MUECKON BEIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpOH Ha H3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIOJIB30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAaHMS, UHTEPIPETAlUN
U TPEJCTaBJICHUS Yy4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PALMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
K
Ne HaumeHnoBaHue pa3/iesioB U TeM QAMAECTRO TacoB K n DJieKTpoHHbBbIE (I (PPOBBIE)
n/n NMPOrpaMMbI Bcero p;;OTpr(:m’m’le p;’ﬁt’;i?qem"e o0pa3oBaTe/ibHbIE PeCypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 Bubmorexa HOK
' https://m.edso0o.ru/7f41bf72
Htoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemarika S https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Pasznea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpUHn https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBbI TepMOAHAMMKH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
’ ®da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Pasznen 4. JIEKTPOJIUMHAMMKA
bubmuorexa [JOK
41 DIIeKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2NIEKTpUYECKUA TOK. TOKH B 12 1 bubnmnoreka [JOK

pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
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Hroro no pazueny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME




11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ psmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka: yued. s 10k, obmeodpaszoBart. yupexaenuii / I'. 1. Mskuiies,
b.b.byxoBues, H.H.Cotckuii. M.: TlpocBemenue, 2022.»
2. ®usmka: yuel. ms 10xn. obmeodpaszosar. yupexaeHuit / I S1.Msxkures,
b.b.byxoBues, H.H.Cotckuii. M.: TlpocBemenue, 2022.»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Konctpykrop pabouux mporpamm Ha caidtehttps://edsoo.ru/)

2. ®OII COO npuka3z Munnpoca Ne371 ot 18.05.2023

3. «IIpumepHbIe IporpaMMbl 10 yueOHbIM nTpeaMmeTam. Omsuka. 10 -11 kmaccen
(M.: IIpocsemenue. -(CtanmnapTel BTOPOTrO NOKOJIEHNUS)

4. 3agaHus 411 UTOrOBOIO KOHTPOJISA 3HAHUH yyamuxcs 1no ¢pusuke B 7-11
KJlaccax cpenHei mkounbl: Junaktuueckue marepuansl/O.@. Kabapaun, C.1.
Kabapnuna, -M.: IlpocBemienue, 1994

5. KontponbHo-u3Meputenbabie Matepuanisl. @usuka: 11 kmace/ Cocr.
H.N.30pun. -M.: BAKO, 20168. ®u3zuka-11.

6. PasHoypoBHEBBIE CAaMOCTOSITEIILHBIE U KOHTPOJIbHBIE paboThl / Kupuk. JILA. —
M.: «Mnekcay, 2004

7. 3amaHus 1711 UTOTOBOTO KOHTPOJISl 3HAHUM ydammuxcs 1o ¢pusuke B 7-11
Kiaccax cpenueit mkoubl: Junaktudeckue marepuansl/O.d. Kabapaun, C.U.
Kabapauna, -M.: [Ipocsemenne, 1994

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. UnTepuet-pecypcehl no pusuke*BupTyanbHbIil peneTuTop mno Gpu3mke.
BupTtyanbHblii TPEHUHT Pa3IUYHOTO YPOBHSI CIIOKHOCTHU 1O BCEM acCHEKTaM
u3ydeHus (PU3UKU B CPEAHEH HIKOJIE.

2. http://vschool.km.ru/repetitor.asp?subj=94+Hayka 1 TeXHHKa: SJIEKTPOHHAS
oubnuoteka. [lonbopka Hay4YHO-TOMYJISIPHBIX TYOIMKALIANA.

3. http://www.n-t.org/s®@enepanbHbie TECTHI 110 MeXaHUKE. TeCThI 10
KMHEMaTHKe, TMHaMUKe U ctaTuke. Kaxxapiil Tect coctout u3 40 BOMpPOCOB.
[TpeycMoTpeHs! TpU pekuMa paboThl C HUMU: 03HAKOMJIEHUE, CAMOKOHTPOJIb U
oOy4JeHue.

4. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=PhysicssMaTepakTHBHBII
KJIBKYJISITOp U3MepeHni. [lepeBoa pa3nuuHbIX €UHUL U3MEPEHUS U3 OHOU
CHCTEMBI B Ipyryio. Bec u Macca, 00beM U BMECTUMOCTb, IJTUHA U PACCTOSHUE,
IUIOIA/1b, CKOPOCTb, JJaBICHUE, TEMIIEPATYypa, YIJIOBask MEPA, BPEMs, SHEPIUs U
paboTa, MOIIIHOCTh, KOMITBIOTEPHBIE €JMHUIIBI.


https://edsoo.ru/

5. http://lwww.convert-me.com/rusYuutemnto ¢pusuku. [IporpamMmmer u yaeOHUKH,
JIOKYMEHTBI, CTAaHJAPThl, TPEOOBaHUS K BHIITYCKHUKY IIKOJIbI, MATEPUAIIBI K
HK3aMeHaM, OUJIEThI BBIITYCKHOTO 9K3aMEHa, PEKOMEHAAINH 10 MTPOBEICHUIO
AK3aMEHOB, MaTepHaNbl K YPOKY. 6. 6.
http://www.edu.delfa.net:8101/teacher/teacher.htmlePa3paborku prupmsr
"®OusukoH". "®u3nka B kapTuHKax", "OTKpeiTas pusuka" u "OT-KphITas
MaTeMatuka". Y J0OHBI KaK IEMOHCTpAIlMOHHbIE TporpaMMmbl. [1o HeKOTOphIMpa3-
Jie1aM MOKHO TMPOBOJIUTH KOMITBIOTEPHBIE TAO0OpaTOpHBIE pabOTHI.

7. http://www.scph.mipt.ru/

8. Poccwuiickas anmekTpoHHas mikosia. bonbiioit Habop pecypcoB aisi oOydeHus
(KOHCTIEKTBI, BHUICOJICKIIMHM, YIPAXKHEHUS W  TPECHUPOBOYHBIC  3aHATHA,
METOJIMYECKUE MaTepuaibl A yduTens. Martepuanbl MOXKHO CMOTPETh 0e3
peructpanmu. https://resh.edu.ru/

9. «Yuu.py» - UHTEpaKTUBHBIE KyPChl IO OCHOBHBIM MPEIMETaM U MOATOTOBKE K
IPOBEPOYHBIM paboTaM, a TaKkKe TeMaTHUYeCKUEe BEOMHAPHI MO JUCTAHIMOHHOMY
oOyuenuto. Metonrka miatGopmbl MOMOTaeT OTpadaTHIBATh OMUOKH YYECHUKOB,
BBICTpaMBaeT  UX  HMHAMBUAYAJbHYIO  00Opa30oBaTelIbHYI0  TPAEKTOPHIO.
https://uchi.ru/

10. «iKnacc» - cepBHUC, TMO3BOJSAIONIMK YYUTENIO BBIJIATh HIKOJIBHUKY
IpoBepouHyt0 padoTy. Ecnu B Xome paboThl y4EHUK NOMyCKaeT OMMOKY, eMy
OOBSICHSIIOT XOJI PEIICHUs 3aJaHUS M TPEIIaraloT BBHIMIOJHUTh APYTrOd BaphaHT.
Yuutens mony4aer OT4ET O TOM, KaK YYCHHKH CIPABISIOTCS C 3aJaHHsIMH.
https://www.yaklass.ru/
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