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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpPOBHE CpeAHEro oOIero ooOpa3zoBaHUs
pazpaboTaHa Ha OCHOBE TIOJOKEHUN U TpeOOBaHMW K pe3yibTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBaTenbHO mporpammel, npencraBiceHHbix B @I'OC COO, a Takxke ¢ yu€toM (enepanbHOii
paboueil mporpamMmbl BOCHHMTaHUS M KOHLENIMM TpenojaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTenbHbIX  opranum3zauusx  Poccuiickoit ~ @exepanuy,  peaqu3yloUIMX  OCHOBHbBIE
o0pa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mporpaMMbl Mo (pu3MKe HampaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydaroruxcst 10—11 kmaccoB mpu oOydyeHMM UX (PU3MKE Ha 0a30BOM YPOBHE Ha
OCHOBE CHUCTEMHO-JIESITEIbHOCTHOTO Mmojxoxaa. IlporpamMma mno ¢usuke cOOTBETCTBYET TpeOOBaHHIM
OI'OC COO K IUIaHHPYEMBIM JMYHOCTHBIM, IPEAMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
o0y4yeHHs, a TaKXK€ YYHUTHIBAET HEOOXOIMMOCTh pPEaTHM3alUd MEXKIIPEIMETHBIX CBs3ed (DU3MKH C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMeTaMu. B Heill ompenessitoTcss OCHOBHBIE LENU H3yUYCHHS
¢u3MKK Ha ypOBHE CpeaHero ooOumiero oOpa3oBaHUs, IUIAHHPYEMbIE pe3yJIbTaTbl OCBOEHHS Kypca
(U3UKHU: TNYHOCTHBIE, METAIIPEIMETHBIC, TIPEeAMETHBIE (Ha 0a30BOM ypOBHE).

[Tporpamma no (hu3mKe BKIIOYAECT:

e IUIAaHUpPYEMBIE PE3yJbTAaThl OCBOCHMS Kypca (u3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIE

IPEIMETHBIE PE3YJIbTaThl MO TO/1aM O0YUYEHHUS;

e copaepxaHue yueOHoro npeamera «Dusnkay mo rogaM oOydeHus.

Odu3nKa Kak Hayka 0 HauOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyHas B KayecTBE y4eOHOTO
npeMeTa B INIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHHH 00 OKpY’)KalolleM MHpeE.
[konpHBIA KypC (PU3UKU — CUCTEMOOOPA3YIOIINN /Il €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB M SIBJICHMH, H3ydaeMbIX XHUMUEH,
ounonoruei, ¢usnueckor reorpadueit m actpoHoMuen. lcmonp30BaHME W aKTUBHOE IMPUMEHEHHUE
bU3NYEeCKUX 3HAHWUW OMpEeNeseT XapaKTep W pPa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IIOJyYEHHs HOBBIX MAaTEpUAIIOB C 3aJaHHBIMU
cBoiictBamu U apyrux. M3ydenue ¢u3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHHE €CTECTBEHHO-
HAaYYHOH KapTHHBI MHpa OOydaromwuxcs, B (OPMHUPOBAHHE YMEHHMH NPHUMEHSATh HAYYHBIH METOJ
MO3HAHUS TIPU BBIIOJTHEHUN MU yYEOHBIX HCCIIeIOBAaHUH.

B ocHoBy kypca ¢u3ukm I YpOBHSI CPEIHETO OOIIeTo OOpa30BaHMs TOJOXKEH s HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesn yenocmnocmu. B COOTBETCTBHM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCeX pa3lieioB (M3HMKH, BKIIOYAET KaK BOIPOCH KIIACCUYECKOW, TaK W
COBPEMEHHOM (PU3UKH.

Hoesn cenmepanuzayuu. B cooTBeTCTBHM C HEWl Marepual Kypca (DU3HKH OOBEIUHEH BOKPYT
¢usuueckux teopuil. Beaymmm B Kypce siBisieTcst (popMuUpOBaHHE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mnpeanosnaraeT HCIOJIb30BaHHE TI'yMaHUTapHOTO
noTeHIMaga (U3NUECKON HAayKH, OCMBICIICHHUE CBSI3U PAa3BUTHA (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIeMaMHU.

Hoes npuknaownoti nanpaenennocmu. Kypc ¢Gu3uMku mnpezarnosiaraeT 3HaKOMCTBO C IIHPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX NMPHIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs TMOCPEACTBOM  BBEIEHHUS DJIIEMEHTOB  COJEp)KaHUS,
MOCBSIIEHHBIX 3KOJOTMYECKUM IIPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU
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U TEXHOJOTMH, a Takke OOCYXAEHHUs MpoObjeM palOHAIBHOTO IPHPOJOINONB30BAHUS U
HKOJIOTHUECKON OE€30MaCHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHuUs
ABIAIOTCS  (pusuyeckue TeopuH ((POpMHpPOBAHUE TPEACTABICHUM O CTPYKType IOCTPOEHUS
¢usudeckoii TeopuH, poiu (QyHAAMEHTATBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NpPEJCTaBICHUSAX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPUH, /TSl OTIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH ¥ TIPOIIECCOB).

CucreMHO-IeSTEIbHOCTHBIA MOAX0A B Kypce (DU3MKM peanusyercss Mpexke BCero 3a CHeT
OpraHu3alui SKCIEPUMEHTAIbHON JeATeNbHOCTH oOydarommxcs. [lng 0Ga3oBoro ypoBHS Kypca
GU3UKH — 3TO HCIOJIb30BAaHUE CHUCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB H
71a00paTOpHBIX paboT, KOTOpPbIE B MporpaMMme Mo (Hu3uKke 0ObeANHEHBI B OO CITUCOK YYEHUYECKUX
NpPaKTUYECKUX paboT. BeigeneHne B yka3aHHOM IepedHe J1abopaTOpHBIX paldoOT, MPOBOJUMBIX JUIS
KOHTPOJISI W OILEHKH, OCYIIECTBIISCTCS y4YaCTHHKaMH 0Opa30BaTENLHOTO TIpoIecca HCXOIsl U3
0Cc0OEHHOCTEH MITaHUPOBAaHUS M OCHAIICHUs KabuHeTa Gpu3uku. [Ipu 3TOM obecriednBaeTcst OBIaieHNE
0o0y4aroIUMHUCST yYMEHUSIMH NPOBOJUTH KOCBEHHBbIE M3MEPEHHs, HCCIEIOBAHUS 3aBUCUMOCTEH
(GU3NIECKHUX BETMUNH M IOCTAHOBKY OIMBITOB IO MPOBEPKE MPEIOKESHHBIX TUTIOTES.

Bosnbiioe BHUMaHME yJenseTcs PeLIeHHI0 pacu€THBIX M KayeCTBEHHBIX 3ajad. [Ipu stom s
pacuéTHBIX 3aJa4 NPUOPUTETOM SBIAIOTCS 3aJjaud C SBHO 3aJaHHOM (U3UYECKOM MOJEeNbIo,
MO3BOJISIOIINE TPUMEHATh N3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk
U UHTETpUpYs 3HAHUS U3 pasHbIX pasfenoB. [ KauyecTBEHHBIX 3aJad MPHOPUTETOM SIBIISIOTCS
3a7aHnsl Ha OOBSCHEHWE MPOTEKaHWS (U3MYECKUX SBICHUH M TPOIECCOB B OKpY’)KAIOUIEH >KW3HH,
Tpebyromre BeIOOpa GU3NIECKON MOJIEIH AJIsi CHTYalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmMu OPI'OC COO x mMaTepHaIbHO-TEXHUYECKOMY 00ECTICUCHHIO
y4eOHOro Tporiecca 0a30BBI YpOBEHb Kypca (PU3UKH HA YPOBHE CpEeAHEro oO0Iero oOpa3oBaHMs
JIOJDKEH M3Y4aTbCsl B YCIOBUSX MPEAMETHOrO KaOMHeTa (GM3UKU WM B YCIOBHUAX MHTETPHUPOBAHHOTO
KaOMHeTa MPeIMETOB €CTECTBEHHO-HAYYHOT0 IMKJIa. B kaOuHeTe Gu3nKn JOIKHO ObITH HEOOXOAUMOE
nabopaTopHoe 00OpyIOBaHME sl BHIMOJIHEHUS YKa3aHHBIX B MpOTrpaMMe MO (HU3UKE YUEHHUECKHUX
NPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PY/I0BAHUE.

JleMoHCTpanmoHHOE 000pyAOBaHNE (HOPMUPYETCS B COOTBETCTBUH C MIPUHIIUTIOM MHHUMAIBHOM
JIOCTATOYHOCTH M 00ECIIEUYMBAET IMOCTAHOBKY IMEPEYHCICHHBIX B MPOTrpaMMe MO (HU3UKE KITFOUEBBIX
JNEMOHCTpallMi JUIi HCCIEAOBAaHUS M3y4YaeMbIX SBICHMH W MPOLECCOB, SMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MIPUMECHEHUI.

JlaGopaTtopHoe 00OpyAOBaHHE JUIsl YUYEHHUYECKUX MPAKTUYECKUX paboT ¢GopMmHpyeTcss B BUE
TEMaTUYEeCKUX KOMIUIEKTOB U 00eCreunBaeTcs B pacyéTe OJJHOrO KOMIUIEKTA Ha JIByX OOy4YaroLIuXcCs.
TemaTtuueckue KOMIUIEKTBI Ja0OpaTOpHOTO O0OOpYyNOBaHMSA JOJDKHBI OBITH TOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAaHUM QAHAJIOTOBBIX W IHM(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
HU3MEPHUTEIILHBIX CUCTEM B BHJIE ITUPPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMH U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUU SIBIISTIOTCSI:

e (opMupoBaHHE MHTEpECa U CTPEMJICHHUS OOYyYaroIMXCs K HAyYHOMY H3YyUEHHIO IPUPOBbI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
e pa3BUTHE NPEACTaBICHMH O HAyyHOM MeETOoA€ IMO3HaHuA M (QOopMHpOBaHUE
HCCIIEI0BATENILCKOTO OTHOILEHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAyYHOTO MHPOBO33PEHHs KaK pe3yJibTaTa M3Y4YEHHUS OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (dopmMupoBaHHe yMEHHH OOBSICHATH SIBJICHHUS C HUCIOIB30BAaHUEM (PHU3MUECKUX 3HAHUU U
HAYYHBIX JJOKa3aTeIbCTB;



(dbopMHpoBaHUE MPEACTaBICHUIN O POy (PU3UKU AJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHue 3Tux 1eneil ooecrneuynBaeTcs pelieHueM CIeIYIONNX 3a/1a4 B MPOLECCe U3yUSHHS
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHMs:

MpUOOpeTeHne CHUCTEMbl 3HAaHUN 00 oOmMX (U3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHsIX, BKIIOYAas MEXAaHWKY, MOJCKYJSPHYIO (HU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(hU3HUKY ¥ DJIEMEHTHI aCTPO(DU3UKH;

(dbopMupOBaHHE YMEHHH MPUMEHSTHh TEOPETHYECKHe 3HaHMsS JUIsl OObSCHEHUS (DU3MUECKUX
SIBJICHUH B TIPUPOAE U JUIS IPUHATHUS NPAKTHUECKUX PELICHUN B TIOBCEAHEBHOM XKHU3HH;
OCBOCHHE CIIOCOOOB pEIICHUs pa3lIMYHbIX 3aj7ad C SIBHO 33JaHHONW (PU3UYECKOH MOJEINblo,
3a71a4, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHHe (PU3MUECKOW MOJENH, aJAeKBATHOM
YCIIOBUSIM 3aJ1a4H;

MOHMMaHWe (U3MUECKUX OCHOB W TIPUHIMIIOB JCWCTBUS TEXHUYECKHUX YCTPOHCTB W
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPY’KAIOILYIO CPELY;

OBJIa/ICHUE METOJaMHM CaMOCTOATENBHOTO IIJIAHUPOBAHUS M MPOBEACHUS (PU3NUECKUX
AKCIIEPUMEHTOB, aHAJIM3a M HMHTEpHpeTauud HHGOpMaIUH, OIpeneseHHs] JOCTOBEPHOCTU
MIOJIyYEHHOTO pe3yJIbTara;

CO3JIaHME YCIOBMH Ui DPAa3BUTHUS YMEHHUI NPOEKTHO-UCCIIEAOBATENBCKOM, TBOPUYECKOI
NS TEIBHOCTH.

Ha uzydenue ¢pusuku (6a30BbIi YpOBEHb) HAa YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOJUTCS
136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Hezenio), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipemyiaraemerii B mporpaMMe 1o (GHU3UKE MepeueHb JTabopaTOPHBIX M MPAKTHUECKUX padoT
ABIISIETCS. PEKOMEHOBAHHBIM, YUUTENb JIeaeT BHIOOp MpOBeAeHHs Ja00paTOpHBIX PadOT U OIBITOB C
y4€TOM MHJIMBUIYAJIBHBIX OCOOCHHOCTEH 00yJaromuxcsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®dusnka u MeTOAbl HAYYHOI'O TO3HAHUS
®uszuka — Hayka O mnpupozae. HayuHble MeTonbl IO3HaHUA OKpyXKaromero mwupa. Pomib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCEe MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue pu3ndecKux sIBICHUHN U mpoueccoB. Hayunsle runore3sl. @u3nyueckre 3aKOHbI
U Teopuu. ['paHULIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponrs m wmecto ¢u3umku B (POpMHUPOBAHWM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPaKTUYECKON JEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

AmHasorossle 1 HUPPOBBIE U3MEPUTEIBLHBIE PUOOPHI, KOMITBIOTEPHBIE JTaTUYUKH.

Pa3znea 2. MexaHHuKAa

Tema 1. Kunemamuka

Mexanuueckoe JBrkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBmkeHusa. Cucrema oTcyéra.
Tpaexropus.

[lepememenue, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepualbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEeMbl KoopauHar. ClioKeHHe NEepEeMEIIeHUd U
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJUHEHOe MABrkeHue. [paduxu 3aBuCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHUSI MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBo0OoiHOE TTasieHue. Y CKOpeHrne CBOOOTHOTO TIa/ICHUS.

KpuBonunerinoe nBuxeHue. [[BrmkeHne MaTepruaibHON TOUKHU 110 OKPYKHOCTH C IIOCTOSIHHOM IO
MOJYJIIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JUHEHHas ckopocTh. Ilepwoxg w wacTora oOpamieHwus.
LleHTpOoCcTpeMUTENHEHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBAa M MPAKTUYECKOE IMPUMEHEHHE: CIUIOMETP, JIBHKECHHE CHapsIOB,
LEITHbIE U PEMEHHBIE NIEPEIAYN.

Llemoncmpayuu
Mopenb cucTeMbl OTCUETa, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.
[TpeoOpazoBaHue ABMKCHUN C UCTIOIH30BAHUEM IMPOCTHIX MEXaHU3MOB.
[Tagenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.
HaGmronenue nBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHust CBOOOHOTO TMaICHHUS.
HamnpaBnenue ckopocTH Npu ABUKEHUU MO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomol
N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C 1IEJIbIO ONPEEICHUS] MTHOBEHHOUW CKOPOCTH.
HccnegoBanue COOTHOUIEHUSI MEXY IyTSAMH, MPOHACHHBIMH TEJIOM 3a MOCIEAOBaTENIbHbIC
paBHbIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBJKEHHM C HAYaJIbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yuenne nBUKEHNs MIApUKa B BI3KOU KUJKOCTH.

N3yuenne nBuxeHus Teaa, OpOImEeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutTenbHocTH ['anmunes. IlepBwiit 3akoH HbproroHa. MHepruanbHble CHCTEMBI
oTcuéra.



Macca Tena. Cuna. [Ipunnun cynepnosuniuu cui. Bropoit 3akon HeroToHa j1s1 MaTepuanbHON
Touku. Tpernii 3akoH Hbl0TOHA JUIs1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna tsoxectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunel tpenusi (mokos, ckoibkeHus, kaueHusi). Cuna tpenusi. Cyxoe Tpenue. Cuia
TPeHHsI CKOJBKEHUS W cwia TpeHus nokos. Koadduuuent tpenus. Cuia CONpOTHUBICHUS MpU
JBUKEHUHU TeJia B )KUIKOCTH WIIU Ta3e.

[ToctynaTtensHoOe U BpamiaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHus. [lmeyo cuiibl. YCIIOBUS paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOJUIUIHUKA, JIBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEPLUUH.

CpaBHeHME MacC B3aMMOJICHCTBYIOIIMUX TEN.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMariui.

HeBecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUU.

CpaBHEHME CHII TPEHUS TTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecust TBEPAOTO Tena. Busbl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3ydenue aBukeHHst OpycKa Mo HaKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MIPY’KUHE U PE3UHOBOM 00paslie,
OT uX JnedopMaIuu.

HccenenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akoHbl cOXpaneHUusn 6 MexaHukKe

Hmnynsc MarepuanbHOM TOYKM (Tena), CUCTEeMbl MaTepHalbHBIX TOueK. MMIynbc CcHIIbI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJibca. PeakTMBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTH CHUJTBL.

Kunernyeckasi sHeprus MaTepuanbHOM TOUkH. Teopema 00 H3MEHEHIH KUHETHYECKOM SHEePTUH.

[TorennuanpHast Heprus. lloTeHIMaNbHAS SHEPTUS YHPYro IeOpPMUPOBAHHON MPYKUHBL
[ToreHunanbHast 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnuanpHbie W HEMOTCHIMANbHBIE CHIBL. CBsi3b PAOOTHI HEMOTCHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IMPHUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
MHACTOJIET, JBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexon moTeHMATbHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomol

W3ydeHnne abCOMOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHI CUJIbI C U3MEHEHHEM MEXaHHMYeCKON SHEpruu Teja Ha Mpumepe
paCTsKEHUSL PE3UHOBOIO JKI'yTa.



Pa3nea 3. MoaekynsipHast (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOXKEHHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUHM M HUX ONBITHOE OOOCHOBAaHME.
bpoynoBckoe nsmwxkenue. Huddysusa. Xapaktep ABMKEHHS U B3aUMOJCHCTBUS YACTHI[ BEIIECTBA.
Mogenu cTpoeHHs ra3oB, JKUAKOCTEH M TBEPABIX Ted U OOBACHEHHE CBOWCTB BEILECTBA HA OCHOBE
THX Mojienei. Macca u pazmepsl Mosekyi. KonnuectBo BenectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopgens wuneanpHoro rasza. (OCHOBHOE YPAaBHEHHME MOJIEKYJSIPHO-KHHETUYECKOH TEOpUU
U/IeaIbHOTO Ta3a. AOGCONIOTHAs TeMIepaTypa Kak Mepa CpelHed KMHETHYECKOW SHEPrHH TEIIOBOTO
nBrkeHus yactul rasa. lllkana tremneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHEHHE MeHeneeBa—
Krnanetipona. 3akon Jlambrona. M3omporiecchl B UIAEaTbHOM Ta3e C IMOCTOSHHBIM KOJIHYECTBOM
BeniecTBa. ['padudeckoe mpencTaBieHHe H30MPOILIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu  MOJIEKYJI
OpPraHMYECKHUX COCIUHECHHM.

OmnbiTh! 0 AU PyY3UHN KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita lITepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUS.

Monens, nrocTpupyonas Ipupoay JaBJICHUS ra3a HA CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACATBHOTO ra3a, H30MpPOIeCCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpezneneHre Macchl BO3JyXa B KJIaCCHOMW KOMHAaTe Ha OCHOBE M3MEpEHMH 0O0bEéMa KOMHATHI,
JIaBJIEHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMETPAMU COCTOSTHUS pa3peKEHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMudeckas cucreMa. BHyTpeHHss SHeprisl TEpPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e¢ uameHeHus. KonndecTtBo TemnoTsl U paboTa. BHyTpeHHssI 3HEprusi OJHOATOMHOTO HJI€AJbHOTO
raza. Buapl Teruonepenauu: TEIJIONPOBOJHOCTh, KOHBEKLUS, U3TyYeHHE. YJeNbHas TEII0EMKOCTh
BeniecTBa. KoamuecTBo TENmIoThl Ipy TEIIONEepeaaye.

[Tonsatne 06 ammabatHoM mponecce. IlepBblif 3akoH TepMmoanHamuku. [IpuMeHeHue nepBoro
3aKOHA TEPMOAMHAMUKH K H30mporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepMoanHaMuKu. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.

TermoBble MamwuHbBL. [IpHHIMTBL ASWCTBUS TEMJIOBBIX MamuH. [IpeoOpa3zoBaHus SHEprud B
TETUIOBBIX MammHax. KoadduuueHT mone3noro neiictBus TeruioBoid mamuHbl. Llukn KapHo u ero
KO3 PHUITUEHT TOJIE3HOTO IEUCTBHS. DKOJIOTHIECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuyeckue ycTpoicTBa M NPAaKTHUECKOE MPUMEHEHUE: JIBUraTellb BHYTPEHHETO CTOpaHus,
OBITOBOM XOJIOAWIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEN SHEPIUU Tella MPU COBEPIICHUH PadOTHI: BBUIET MPOOKHU U3 OyTHUIKU
noJ JEHCTBHEM CXaToro BO3JyXa, HarpeBaHue »d¢upa B JATyHHOH TpyOke myTéM TpeHus
(BuaeoieMOHCTpaIus).

W3MmeHeHne BHYTpEHHEHN sHepruu (TeMIepaTypsl) Tea pu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIITHBIM OTHHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATENS BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JIBUTATEIS.



Yuenuueckuui sxcnepumenm, nabopamophvie pabomsoi

N3mepenue yaenbHOU TEeI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoonvl

[TapooGpa3oBanue u koHmeHcanus. Mcmapenue u kumneHue. AOCOJMIOTHAsT M OTHOCHUTEIbHAsS
BJIQXHOCTh BO3Ayxa. HaceimieHHbI map. YnaenapHas TermsioTra mapooOpa3oBaHHs. 3aBUCHUMOCTH
TEMIEPATYpPbI KUTICHUS OT J1aBJICHUSI.

Teépmoe Tteno. Kpucrammmyeckue u amopdHbie Terna. AHU3OTPONHUS CBOWCTB KPHUCTAJLIOB.
Kunkue kpucrtannsl. CoBpeMeHHbIe MaTepuansl. [InaBnenne u kpucramiuzanus. YelbHas TerioTra
riaBienus. CyOmumarust.

YpaBHEHHE TEIUIOBOTO OanaHca.

TeXHUYeCKHEe YCTPOHCTBA W MPAKTHYECKOE TPUMEHEHHE: THUTPOMETP U  IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYCHHS] COBPEMEHHBIX MaTE€pHajOB, B TOM YHCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MAPOB.

Kurnenve npu moHM>KEHHOM JIaBJICHHH.

Cnoco06b1 U3MEPEHHS BIAKHOCTH.

HaGmoienue HarpeBaHusl | MJIABJICHUS KPUCTATHYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomol

H3mepenune OTHOCUTEIHHON BIaKHOCTH BO3IyXa.

Pasznea 4. DiiekTpoauHaMuKa

Tema 1. Dnexkmpocmamuxa

DnexTpu3anus Tell. DJIeKTpUdYecKuid 3apan. JBa Buaa snexkTpuyeckux 3apsaoB. [IpoBoaHuky,
JUAJIEKTPUKHU U TTOJIYIIPOBOIHUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToudeuHbIl 3J€KTpUUYECKUN 3apsi. DIEKTPUUYECKOE
nosie. Hampspk€HHOCTH anekTpudeckoro mojis. [IpuHOUN Cymneprno3uiuu 3JIEKTPUUYSCKUX TOJCH.
Jluauu HanpsSKEHHOCTH SJIEKTPUYECKOTO OIS,

Pa6ota cun snexkrpoctarudeckoro mois. [lorennuan. Pasnocts morenimanos. [IpoBogHUKH 1
TUAJICKTPUKU B DJICKTPOCTATHUECKOM MoJie. J(udaekTpudeckas mpoOHUIIaEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. ONEKTPOEMKOCTh IJIOCKOTO  KOHAEHcATopa. JHEprus
3apsyKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpPOMCTBA U TMPAKTHUYECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsT 3alllUTa, 3a3eMJICHHE DIJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHPOBATBHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHITUIT JEUCTBUS SJIEKTPOMETPA.

B3anMoseiicTBre HadIeKTPU30BaHHBIX TEIl.

DIIEKTPUUYECKOE T0JIE 3apsKEHHBIX TEIl.

[IpoBOIHUKY B AIIEKTPOCTATUYECKOM ITOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JMBNEeKTPUKHU B 31E€KTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTD DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT TUIOMIAJAM ITUTACTHH, PAaCCTOSHUS
MEXIy HUMH U TUIICKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomol



N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwtii anekmpuueckuil mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUH TOK. Y CJIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO Toka. Mctounuku Ttoka. Cuia
ToKa. [locTOsITHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Henu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. YENbHOE CONpPOTHBIIEHHE BemlecTBa. [locnenoBarenbHoe,
NapajuieIbHOE, CMEIIAHHOE COCITMHEHUE ITPOBOJHUKOB.

Pabora anektpudeckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTh AJIEKTPUIECKOTO TOKA.

ONeKTpOoABMKYLIasi CHWJIa U BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DJIEKTPOHHAA MPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAIJIOB OT
temriepatypbl. CBEpXIIPOBOIUMOCTb.

DJNIeKTpUYECKHUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MpUMECHasi TPOBOAUMOCTh OIYNPOBOIHUKOB. CBONCTBA p—
n-iepexoxa. [TomynpoBoIHUKOBEIE PUOOPHL.

ONEKTpUYECKUI TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
JUCCOIMaIus. DIEKTPOIIN3.

OnekTpuueckuid TOK B raszax. CaMoOCTOATENbHBIH M HECAMOCTOSITENBHBIA pa3psan. MoiHus.
ITna3zma.

TexHuueckue yCTpOWCTBa M MNPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETp, PEOCTar,
HUCTOYHUKHU TOKA, AJIEKTPOHArpeBaTebHble MPUOOPHI, JIEKTPOOCBETUTENIbHbBIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKYyMHBIH AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYHPOBOIHUKOBBIN THO/,
rajabBaHUKa.

Llemoncmpayuu

N3Mepenne cuiibl TOKa U HAITPSIKEHMUSL.

3aBUCUMOCTh  COMPOTHUBJICHUS IIWIMHJIPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOMIAJH
MIONIEPEYHOT0 CEYEHUS U MaTepHaa.

CMmeliaHHOe COeTMHEHNE TPOBOHUKOB.

[IpssMoe wu3MepeHne BIeKTPOABIKYHIEH cuiibl. KOpOTKOe 3aMbIKaHHWE TaJbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSISI MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne cMEmaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

Habmonienue snextpomnusa.

Me:xnpeamerHblie CBA3H

Wzyuyenne kypca ¢usuku 0OazoBoro ypoBHS B 10 Kkiacce oOcCymecTBIseTCsl €  Y4ETOM
COJIePIKATEBHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu 1
TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHBIE C U3yUYEHUEM METOJOB HAyYHOTO MO3HAHUS: SIBJICHUE,
Hay4HbIA (haKkT, TUMOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE, SKCIECPUMEHT,
MOJEIIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pelieHne CUCTeMbl ypaBHEHUH, TUHeWHas (pyHKuud, napaboina, runepbona, ux
rpaduKd ¥ CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
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OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX MPOEKIMH HAa OCH KOOPJMHAT, CI0KEHUE
BEKTOPOB.

buonozus: Mexannueckoe JABMKEHUE B KUBOM npupoze, nuddysus, ocMoc, TEIT000MEH JKHUBBIX
OpraHu3MoB (BUABI TEIUIONEpENayl, TEIUIOBOE PAaBHOBECHUE), DJIEKTPUUECKHUE SBJICHUS B >KUBOM
pUpoze.

Xumus: JHACKPETHOE CTPOCHHE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJIIpHasl Macca, TEMJIOBbIE CBOWCTBA TBEPIABIX TEJl, )KUIKOCTEM M Ta30B, DJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, YIEKTPOJINTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

TI'eoepaghus: B1axKHOCTH BO3lyXa, BETPBL, OapOMETp, TEPMOMETD.

Texnonoeus: TNpeoOpa3oBaHHUE [BUKEHHUN C MCIIOJIB30BAaHHMEM MEXaHM3MOB, Y4€T TpPEHHsA B
TEXHHKE, MOAIMIUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPaHEHMsI UMITyJIbCa B TEXHUKE (paKeTa, BOJOMET U
JIpyrue), JBUTaTedb BHYTPEHHEro CropaHusi, napoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHJIMIIMOHEP, TEXHOJIOTHUHU MOIy4YE€HUSI COBPEMEHHBIX MaTepHalioB, B TOM YUCIIe HAHOMATEPUAJIOB, U
HaHOTEXHOJIOI'MH, 3JEKTPOCTATHUYECKas 3alUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIHM
NPUHTEP, dJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, HIEKTPOOCBETUTEIbHBIE IPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Paznen 4. DuekTpoauHaMuka

Tema 3. Maznummnoe none. InNeKmMpOMaAZHUMHAA UHOYKUUS

[ToctossHHBIE MarHuThL. B3anMonelcTBHE NMOCTOSSHHBIX MarHUTOB. MarnutHoe noiie. Bekrop
MarHUTHOW MHAYKUMHU. [IpuHOMIO Cyneprno3suuMu MarHUTHBIX NOJied. JIMHUM MAarHUTHOM MHIYKLHWH.
Kaptrna nuHui MarHUTHOM MHIYKIIMH TIOJIS1 TOCTOSIHHBIX MarHUTOB.

MarauTHoe€ 1oJje nNpoBOAHNKA ¢ TOKOM. KapTuHa JIMHUI MHTYKIIMK MAarHUTHOTO TIOJISI ITTHHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KAaTyIIKM ¢ TOKOM. OmnbeIT Opcrena.
B3anmoneiicTBre NpOBOIHUKOB C TOKOM.

Cuia AMniepa, €€ MoJlyJib M HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHe. [[BukeHue 3apsKEHHON 4acTULbI B OJHOPOJIHOM
MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBneHue  dneKTpOMarHUTHOM  MHAyKIMM. IIoTOK  Bekropa  MarHUTHOM  MHOYKIUU.
DIEeKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTPOMAarHUTHOU MHAyKnu Dapajest.

BuxpeBoe »snekTpuueckoe Tosie. ONEKTPOABUKYINAS CUJa HHAYKIMH B TPOBOIHHUKE,
JIBUOKYIIIEMCS ITOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

[TpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOMHAYKIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJIsl KATYLIKUA C TOKOM.

DNIeKTPOMarHuTHOE TOJI€.

TexHuueckue yCTpPOHCTBA U  MPAKTHUECKOE IPUMEHEHHE: TOCTOSHHBIE  MAarHUThI,
AJIEKTPOMATHUTHI, SJIEKTPOJABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YACTHUII, MHAYKIIMOHHAS TICYb.

Jlemoncmpayuu

OnbIT DpcTeaa.

OTKJIOHEHUE 3JEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIuHUM MHOYKUUMKA MarHUTHOTO MOJIS.

B3auMogeiicTBre ABYyX MPOBOJIHUKOB C TOKOM.

Cuiia Ammiepa.

[erictBre cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne HIMeKTPOMAarHUTHON MHAYKITHH.
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IIpaBuno JleHna.

3aBUCUMOCTh Z-)JIGKTpOI[BPI)I(yIJ_Ieﬁ CWJIbI HWHAYKOUHU OT CKOPOCTH HU3MCHCHUA MArHUTHOI'O
HOTOKA.

SIBnenne CaMOMHAYKIWH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yueHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON UHAYKLIHH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenbHas cucrema. CBOOOIHBIE MeXaHUUECKUE KojiebaHus. ['apMoHNYecKre KoneOaHHs.
[Tepuon, yacrora, amrmuTyaa u (asza konebanuit. [pyXuHHBIN MasTHUK. MaTeMaTUYeCKHA MasITHHK.
VYpaBHeHHE rapMOHHUYECKUX Koyiebanuil. [IpeBpaiiieHne sHepruu npyu rapMOHHYECKUX KOJIeOaHHSIX.

KoneGarenbupiii  kKOHTYp. CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJCOAHUS B HUACATHHOM
KOJIe0ATEIbHOM KOHTYpe. AHANOTHsS MEXIY MEXaHMYECKUMHU U DIIEKTPOMAarHUTHBIMU KOJeOaHUSIMHU.
®opmyna TomcoHa. 3akOH COXpaHEHHUs YHEPTUH B HJICATHHOM K0JIe0aTeIbHOM KOHTYPE.

[lpencraBneHne o 3aryXalooUMX KojleOaHWAX. BBIHYXIEHHbIE MeXaHWYecKue KoJjaeOaHMs.
Pe3onanc. BeiHy1€eHHBIE JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[Tlepemennbiii Tok. CHHyCOMJAIbHBI NEPEeMEHHBI TOK. MOIIHOCTh NEPEMEHHOI0 TOKa.
AMITTUTYJHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HATIPSKEHMUSL.

Tpanchopmarop. IlpowsBoacTBOo, mepemadya ©  TOTPEOJICHUE AICKTPUYECKON SHEPTHH.
OKOJIOTUYECKHE PHUCKM TpPH  IPOU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoib3oBaHUs
AJIEKTPOIHEPTUH B IOBCEHEBHOM KU3HHU.

TexHuueckue ycTpoWCTBa M NMPAKTHUECKOE NPUMEHEHUE: 3JEKTPUUYECKUA 3BOHOK, F'€HEepaTop
IIEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Llemoncmpayuu

UccnegoBanne mnapamMeTpoB KojaeOATeNbHONW CHUCTEMBbI (MPYXKUHHBIM WM MaTEeMaTHYECKUMA
MasITHUK).

HaGnronenue 3atyxaronux Kojie0aHui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJIeOaHUH.

Habmtonenue pesonanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiorpamMmbl  (3aBUCUMOCTA ~ CHJIBI  TOKa M HAmpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOaHM.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUU PpEe3UCTOpa, KATYIIKU HWHAYKTUBHOCTH U
KOH/IEHCATOopa.

Mopeinb TMHUY 3JIEKTPOIIEPEAAUN.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomol

HccnenoBanue 3aBUCHMOCTH TEpUOJa MallbIX KoJeOaHWW Tpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHue NEPEMEHHOrO TOKAa B IENM M3 MOCIIEI0BATENbHO COEIMHEHHBIX KOHAEHCATOPA,
KAaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexannyeckue BOJHBI, yCiaoBHUs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHMs U
JuinHa BOJHBIL. [lomepeunble U MpojosibHble BOJHBL. MHTepdepeHiys u nudpakuus MeXaHMYECKUX
BOJIH.
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3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCJIOBUS H3JIyYEHUS DJJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHtanus BekTopoB E, B, V B snexktpomarHuTHON BoJiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXKeHUE, MpEIOMIICHUE, NoJsipu3anus, nudpakims, uHTEphEPEHITHSI. CxkopocTth
ANIEKTPOMATHUTHBIX BOJIH.

[kana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIIBI pagUOCBS3U U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKaOLIeH Cpeibl.

TexHuyeckue yCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHME: MY3bIKalbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEAMILIMHE, pajgap, paluoNpuEMHUK, TEJIEBU30p, aHTCHHA,
tenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHNE MOMEPEUHbIX U MPOJI0IbHBIX BOJH.

KoneoG:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HaGnronenue oTpakxeHus ¥ MpeIoMIICHNsT MEXaHUYECKUX BOJH.

Habnronenue nntepdepeHuun u audpakmy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYON U 9aCTOTON KOJICOaHMA.

HccnenoBaHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPa)K€HUE, IMPEIOMIICHUE, IMOJIpU3aLus,
nudpaxus, UHTeppEepeHLIUs.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsimonrHeliHOE paclipocTpaHEHHUE CBETa B OAHOPOJHOM cpexe. Jlyu
cBeTa. ToueuHblld HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHuit B MJIOCKOM 3epKaje.

[Ipenomienue cBeta. 3aKOHBI MpETOMIICHHS cBeTa. AOCONIOTHBIN TOKa3aTelb MPEIOMIICHHS.
ITonnHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yros MoaHOro BHYyTPEHHETO OTPasKEHUS.

Jucnepcus cBeta. CiioxxHbIi cocTaB 6enoro certa. Lser.

Cobuparoiue u pacceuBarouiye JUH3bl. ToHKas JuH3a. DOKYyCHOE pacCTOSHHUE U ONTHYECKas
cuia ToHKO#M nuH3bl. [locTpoenue n3o00pakeHuil B COOMPAOIINX U paccerBaronux JuH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH FEOMETPUUECKON ONTUKH.

Bonnosas ontuka. MHtepdepenius cera. KorepeHTHble MCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCUMyMOB M MHHHUMYMOB B HMHTEp()EpPEHIMOHHOW KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

Hudpaxus ceera. JudpakunonHas pemeéTka. YcioBue HaONIOIEHUS TJIaBHBIX MaKCHMYMOB
IIPU [aJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKIMOHHYIO PEILIETKY .

[lonspuszanus ceera.

TexHuyeckue yCTpOHCTBA M MpPAKTUYECKOE TMPUMEHEHHUE: O4YKH, Jyma, ¢oToanmnapar,
NPOEKIMOHHBIN ammapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, NU(PAKIMOHHAS peléTka,
HOJIIPOUL.

Jlemoncmpayuu

[IpsaMonmHeHOe pacpocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTa. OnTudeckre npubopsl.

[TonHOe BHyTpeHHEee oTpakeHne. MoJiesib CBETOBO/1A.

HccnenoBanue cBONCTB N300pakeHUN B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TeIeCKona.

HaGmronenue naTepdepeHnum creTa.

Habmronenue nudpakuuu cera.
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HaGumoienue nucnepcun cBeTa.

[TosrydyeHue ciekTpa ¢ HOMOIIbIO IPU3MBI.

[Torydenue cniekTpa ¢ TOMOIIBIO TU(DPAKIINOHHON PEHIETKY.
Habmtonenue noisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
M3mepeHue nokasaTess MpeoMIICHHsI CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.
Habmnronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cieIHAJILHON TEOPUH OTHOCUTEIBHOCTH
I'paHuil NPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTsl crenmanbHONW Teopuu
OTHOCUTEJIbHOCTU: WHBAPUAHTHOCTh MOYJISl CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
OWHIITEHHA.
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILEHUE JITHHBI.
DHeprus ¥ UMITYJIbC PEISATUBACTCKON YaCTULIBI.
CBs13b MaccChl € SJHEPTHEN U UMITYJILCOM PEJIATUBUCTCKON YaCTULbl. DHEPTHUs MOKOSL.

Paznen 7. KBantoBas pusuka
Tema 1. Dnemernmeol K6anmoeoii onmuku

®ortonsl. @opmyna [lnanka cBs3u 3Hepruu QOTOHA C €ro YaCTOTOW. DHEPIrUs U HMITYIIbC
doroHa.

OtkpeiTue U uccnenoanue porordpdexra. OnbiTel A. I'. CroneroBa. 3akonbl hoTorddexTa.
VYpaBuenue DitnmreitHa s Gotodddekra. «KpacHas rpanuma» gororddexra.

Jasnenue cBeta. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa U MpaKTHUYECKOe MpUMEHeHue: (oTodaeMeHT, (HOTOJaTUHK,
COJIHEeYHast 6aTapest, CBETOAMOI.

Llemoncmpayuu

DoTo3PeKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro ¢porodddekra.

CseToano.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Monenb atoma Tomcona. OneiTel Pezepdopaa o paccessauto o -yactuil. [lnanerapnas Moaenb
atoma. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB MpHU NEPEXOe aToMa C OJHOI'O YPOBHS
SHEpruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToMa BOJIOPOJA.

BousiHoBBIE cBOiCTBA yacTull. BonHel ae bpoinsa. KopnycKyJIspHO-BOJIHOBOW Jyaau3M.

CnoHTaHHOE M BBIHYKJIEHHOE HU3JTyYEHUE.

TexHuyeckue ycTporcTBa U MPAKTUUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIM aHaIu3 (CIEKTPOCKON),
J1a3ep, KBAaHTOBBIN KOMITBEOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopaa.

Omnpenenenye JUIMHBI BOJIHBI J1a3epa.

Habntoenue nuHeRvaThIX CeKTPOB U3ITy4YEHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

HaGmronenue nuHevaToro crekrpa.
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Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JTOKA3bIBAIOLIUE CIOXKHOCTb CTPOEHUS sapa. OTKPBITHE PaJHOaKTUBHOCTH.
OneiTel Pezepdopa o onpeaeneHno coctaBa painoakTUBHOro u3iny4yeHus. CBoiicta anbpda-, 6era-,
ramma-u3iydyeHus. BiausiHue paguoakTUBHOCTH HA dKUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa U HeirpoHa. Hyknonnass monens sanpa IeiizenOepra—lBanenko. 3apsia
anpa. MaccoBoe umcio sapa. M30Tonsl.

Anbda-pacnian. DNeKTPOHHBI W MO3UTPOHHBIA Oera-pacnaa. [‘amma-uznydeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKIIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl sapa.

SInepuble peakuuu. Jlenenye u CUHTES SAeEp.

SAnepusiit peaktop. TepmosiaepHblii cunTe3. [IpoOaemMbl U MEPCHEKTUBHI SIIEPHON SHEPTrEeTUKH.
OKOJIOTUYECKHE aCIIEKTHI SIIE€PHON SHEPTETUKH.

OneMeHTapHble yacTULbl. OTKPBITHE TIO3UTPOHA.

Metonbl HaOMIOAEHNS U PETUCTPALIMM YIEMEHTAPHBIX YACTHII.

dyHaaMeHTanbHbIE B3auMo/eicTBus. EquHcTBO hrznyeckoit KapTUHBI MUpA.

TexHuyeckue yCTpPOHCTBA M IPAKTUYECKOE IIPUMEHEHHWE: J03UMeTp, KaMmepa Buibcona,
AJIEpHBIN peakTop, aTOMHasi 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB dacTuil (1o TOTOBBIM (poTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMHUHM U ACTPOPU3MKH

Otanbl pa3BUTHs acTpoHOMUHU. [[pUKinazHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 38é€31H0T0 HeOa. Co3Be3nus, sipKkue 3BE3/1bl, MJIAHETHI, X BUANMOE JABH)KECHUE.

Conneunas cucrtema.

Connue. ConHeuHasi akTUBHOCTb. McTtounuk sHeprun ConHia M 3BE31. 3BE3/IbI, UX OCHOBHBIE
XapakTepUCTUKU. JlMarpamMma  «CIEKTPaJIbHBIA  KJIAaCC — CBETUMOCTBY». 3BE3MBI  TJIaBHOM
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCThY JIJIsl 3BE3]] IVIABHOU MOCIEA0BATEIbHOCTH.
BuyTtpenHnee crpoenue 3B€31. COBpeMEHHbIE IPEICTABICHUS O TPOUCXO0KICHUH U 3Boonnn CosHIa
7 3BE31. OTaIbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama ['anaktuka. [lonoxenue u nBmwxenue Connua B ['amaktuke. Tumbl
rajlakTuk. Paguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66ma. Paz6eranue ranaktuk. Teopust Bonbiioro
B3pbIBa. PENMKTOBOE M3ITyUeHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yyenuueckue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJ1a30M C MCIOJBb30BAaHUEM KOMITBIOTEPHBIX TPUIIOKCHHUHN IS
OTpesieNieHus] TOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus 1 spKue 3BE3/1bI.

Ha6mronenus B teneckon Jlynsl, muianet, Mneunoro [lytu.

O0o0marniee noBTOpeHUE

Ponp pusuku m acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJOTUYECKON, COIMATBLHON U 3THUYECKOU
cdepax AeATEIBHOCTH YeNOBEeKa, pOJib U MECTO (PM3MKM M aCTPOHOMHHM B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, PoJib (pu3nyeckoi Teopun B (HOPMHUPOBAHHUH MPEICTABICHUNA O (HU3UIECKON KapTHHE
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MHUpa, MECTO (PU3MYECKOH KapTHUHBI MHUpa B OOIIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUI O IPUPOJIE.

MexnpeameTHblie CBSI3H

Wzyyenne kypca ¢usuku OazoBoro ypoBHS B 11 Kkijacce ocymiecTBiasieTcss ¢ y4€ToM
coJiepKaTelbHbIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMM MaTeMaTHKH, OMOJIOTUH, XUMHHU, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOT'O MO3HAHMS: SIBJICHHUE,
Hay4HbI (akT, rumnoresa, (Qu3MUecKas BEIMYMHA, 3aKOH, TEOpus, HaOJIIOJEHUE, HKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI M MX MPOEKLIUU
Ha OCH KOOpPJUHAT, CII0)KEHHE BEKTOPOB, IPOU3BOJIHBIE AJIEMEHTAPHBIX (QYHKIUI, TPU3HAKU TTOA00MS
TPEYTOJILHUKOB, ONpeieIeHNe IO iU INIOCKUX GUryp u o0bEMa Tell.

Buonozus: snexTpuyeckue sBICHUS B JKUBOM Npupoje, KosiebaTenbHble IBUXKEHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOW NPUPOJE, ACHCTBUE pajlialliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOE€HUE aTOMOB M MOJIEKYJI, KpUCTAJTIMYECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHUs KPUCTAJUINYECKOMN PEIETKY, CIEKTPAJIbHBIN aHaIu3.

l'eoepaghus: MarHUTHBIE TONIIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pPyA, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, MpeJCKa3aHue 3eMJIeTPSCEHUH.

Texnonoeus: JNWHUU DJIEKTpPOIEpenad, IEHEepaTop I[EPEMEHHOIO0 TOKa, 3JIEKTPOJBUIaTellb,
UHIYKIUOHHAs Teyb, pajap, paJuoONpUEMHUK, TeEleBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro npeamera «Pu3nka» Ha YpoBHE CpeHEro odiero oopasoBanus (6a30BbIii
YPOBEHb) JOHKHO OOECHedHuTh JOCTH)KEHUE CJEIYIOIIMX JMYHOCTHBIX, METallpeMETHbIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImdHOCTHBIE pe3yibTaThl OCBOEHHS ydeOHOro mnpeamera «Dusmka» TOMKHBI OTpaXKaTb
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPCHHEH
MO3UILIMEH JTUYHOCTH, CUCTEMOM ILEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHU,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUCKOrO OOINECTBa, PACIIMPEHHE KXU3HCHHOTO
OTBbITa M ONBITA ACATEIHHOCTU B MPOIECCE peaau3allii OCHOBHBIX HAMPABICHUNW BOCIUTATEIHHOU
JIEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xkIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIMN O0YUYAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO 00IIECTBA;

NPUHIATHE TPATUIMOHHBIX OOIIEYETIOBEUECKUX TyMAHHCTUYCCKUX U JIEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B HHTEpEcax TpaxAaHCKOTO oOOIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpTaHU3AIIHH;

yMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHHEM,;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UACHTUYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKEHUSM POCCHUMCKUX YUYEHBIX B
obnacty (GU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M MPUHMMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3cTeTUYECKOro BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs SCTETUKY HAYYHOrO TBOPYECTBA, MPHUCYILIETO
¢buznyecKoil HayKe;

5) TpyaoBOro BocnuTaHus:

UHTEpEC K pa3Nu4HbIM chepam NpodecCHOHATBHON NESTENIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
GU3MKONM W TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymeld mnpodeccuu u
pealn30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TIIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHMI0O W camMooOpa3oBaHWI0 B 00macTu (pU3MKKM Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMSI:

Cc(hOPpMUPOBAHHOCTh  IKOJIOTHYECKON  KYJbTYpbl, OCO3HAaHHE TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOIEM;
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IUIAaHUPOBAHME U OCYILIECTBIICHHE JEUCTBUI B OKpY)KaloUIEH Cpelie Ha OCHOBE 3HAHUs LeJei
YCTOMYHUBOTO Pa3BUTHUS YEJIIOBEUECTBA;

pacIIMpEeHHE OMbITa JEATEIbHOCTH SKOJOTMUECKOW HANpPaBJICHHOCTH HAa OCHOBE WMEIOIIMXCS
3HaHWH Mo (PU3MKeE;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpMUPOBAHHOCTHh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKoil HayKu;

OCO3HAHHE IIEHHOCTH HAYYHOW JEeATEIBHOCTH, TOTOBHOCTH B TMpoIecce W3y4YeHUs (PH3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEI0BATENbCKYIO AESITEIIbHOCTh MHMBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/1bHBbIC YHHBEPCAJIbHbIE YUeOHbIe JeHCTBUS
ba3oBble Jornyeckue AeiicTBUSA:

CaMOCTOSITENILHO  (OPMYJUPOBATh W  aKTyallM3UpPOBaTh MpoOieMy, paccMaTpuBaTth &
BCECTOPOHHE;

ONPEAEIATh LENN JEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTHKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B paCCMaTPUBAEMBIX (DHU3NUECKUX SBIICHUAX;

paszpabaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a MMEIONIUXCS MaTepUaIbHBIX H
HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTb, OLEHWBATH COOTBETCTBHE pE3YyJbTATOB LEJSM,
OLICHUBATh PUCKU MTOCIEACTBUM IESITEIBHOCTH;

KOOPAMHHUPOBATh M  BBINONHIATH pabdOTy B YCIOBHUSX PEANTbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBrble ucciaenoBaresLCKue AeiiCTBHUA:

BJIAJICTh HAYYHON TEPMHHOJOTHUEH, KITFOUEBBIMH IMOHATUSIMH M METOJaMHU (DU3UIECKON HAYKH;

BJIa/IETh HABBIKAMU Y4EOHO-HCCIEA0BATEIHCKON U TPOSKTHOM IEATEIHHOCTH B 00J1acTH (DU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHHs 3a7a4u (GU3NIECKOTO
COZEpKaHUs, IPUMEHEHUIO PA3JIMYHBIX METOJ0B TO3HAHUS;

BIAJETh BHUJAMHU JIEATEIHOCTH 1O TOJYYEHUI0O HOBOTO 3HAHHUSA, €ro HWHTEpPIpEeTaluu,
mpeoOpa30BaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYyalMsSX, B TOM YHCIIC MPU CO3IaHUU
Y4eOHBIX TIPOCKTOB B 00JIACTH (DU3HKH;

BBISBJISITh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U M aKTyaJIM3UpPOBATh 3aJlauy, BbIIBUTaTh TUIIOTE3Y €&
pelIeHNs, HaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX YTBEPKICHMM, 3a/1aBaTh MapameTphbl U
KPUTEPUU PEILCHHUS;

AQHAJM3UPOBATh IMOJIYYEHHBIE B XOJI€ PEIICHUs 3aJa4l pe3yJIbTaTbl, KpUTUYECKHU OLEHUBATH MX
JIOCTOBEPHOCTD, POrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIJIOBHSIX;

CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 33aJa4l B 00pa3oBATENBLHOW NEATEIBHOCTH, B TOM
YUCJIe TIPU U3YYeHUN (HU3UKH,

JIlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCHUTH 3HAHUSA 110 (PM3UKE B MPAKTHUECKYIO 00JIaCTh )KH3HEAEATESIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a7a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Paborta ¢ unopmanmeii:
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BJIQ/ICTh HABBIKAMU MOJTY4YeHUS HHPOpMAIH PU3NIECKOTO COACPKAHUS U3 HCTOYHHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIGHO OCYIIECTBIIATh TIOWCK, aHAJIN3, CHUCTEMATH3AlMI0 W HHTEPIPETAIHIO
WHGOPMAITUHU PA3INIHBIX BHIOB U OPM MPEACTABICHUS;

OILICHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA MH(DOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX ¥ OPraHU3AIMOHHBIX 3aJad C COOJIOJCHUEM TpeOOBaHUI
OPrOHOMHUKH, TEXHUKH O€30ITaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHS, TPABOBBIX M ATHUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COACPIKAHMS B Pa3IMUYHBIX (hopMarax ¢ y4uéTOM Ha3HAUCHUS
uHPOpMAIMM H  TICJICBOH  ayJMTOPWUH, BBHIOMpAs ONTUMAIBHYIO (GOpMYy TPEICTABICHHUS U
BU3YaJIH3aIiu.

KoMMmyHnkaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOHGIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOK TOUKY 3PEHHUSI C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U HCII0JIb30BaTh MIPEUMYIIECTBA KOMAHIHON M MHAMBUIYaJIbHOMN paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX MACHCTBHI ¢ ydu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOr0 4I€Ha KOJIEKTHUBA;

IIPUHUMATH LI€JIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS IO
€€ NOCTH)KECHMIO: COCTAaBIATh IUIAH JEHCTBHUM, PaCIpeAesATh POJM C y4ETOM MHEHHMHU YYaCTHUKOB,
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJIOTO y4aCTHHKAa KOMaHIbl B OOUIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpeJylaraTb HOBBIE IPOEKTHI, OLIEHUWBAaTh HUAEH C TO3MLIMM HOBU3HBI, OPUTHMHAJIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMUYECKOE IMOBEIACHHUE B PA3JIMUHBIX CUTYyaLUsX, MPOSBIIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryssiTuBHBIe YHUBepcaJibHbIe y4eOHbIe 1eiiCTBUA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBJISTh I103HABATEIbHYIO JESATEIBHOCTh B 00acTH (U3UKU U
ACTPOHOMUH, BBISIBJIATH MIPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH PEIICHUs PACYETHBIX M KAYECTBEHHBIX 3a4ad, IUIAH
BBINOJIHEHHSI IPAKTUUECKOM paboThl ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUN;
JlaBaTh OLEHKY HOBBIM CUTYaLUsM;
pacpsATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUH;
JenaTh OCO3HAHHBIM BHIOOpP, apryMEHTHpPOBAaTh €ro, Oparb Ha ceOsd OTBETCTBEHHOCTh 3a
peleHue;
OLICHUBATbh MTPUOOPETEHHBIN OIbIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYIUIMHU B 00JIACTH (DPU3HMKH, MOCTOSHHO
HOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYJIbTYPHBIH yPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAIbHBIH MHTEJIEKT:
JlaBaTb OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIIAM;
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BJIQ/ICTh HABBIKAMH I103HABATEIHHON pe(IEKCHU KaK OCO3HAaHHWs COBEPIIAEMBIX ICHCTBUHA WU
MBICIIUTENIbHBIX IPOLIECCOB, X PE3YJIHTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pe(IIEKCHU [Tl OIICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI M apTYMEHTBI JPYTHX TPU aHAJIA3E PE3YJIbTATOB JICATEITHHOCTH;

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX MPU aHAIIU3€ PE3YJIbTATOB JIeATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce JOCTMKEHUS JUYHOCTHBIX PE3yNbTaTOB OCBOCHHS MPOTpamMMmbl Mo (pu3uke Ais
YPOBHSL CpeAHero oOmiero oOpa3oBaHUs y OOy4YarOIIMXCS COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN
MHTEJUIEKT, MPeINoaralonuii choOpMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOLIETO CHOCOOHOCTh TOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU dMOIMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIHpOBaHMs, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 32
CBOE TMOBEACHHE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAJIBHBIM H3MEHEHUSIM W MPOSBIATH
TrHOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHKEHUIO eI U YCTIEeXy, ONTHMHU3M,
MHHUIAATUBHOCTH, YMEHHUE JIEHCTBOBATH NUCXOMS U3 CBOMX BO3ZMOXKHOCTEH;

OMMATHH, BKJIOYAIONMEH CHOCOOHOCTh TIOHMMATh AMOIMOHAIEHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMABHBIX HABBIKOB, BKIIFOYAIOMIMX CHOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C APYTUMH
TOABMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3peliaTh KOHGIUKTHL.

MNPEIMETHBIE PE3YJbTATHBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTo (U3uKu B (OPMUPOBAHUU COBPEMEHHOMN
HAYYHOM KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH U TEXHOJOTHH, B MPaKTHYECKOMI
JIeITEeIILHOCTH JIFOJICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS HM3YYCHHBIX (HU3MUECKUX MOJENed: MarepuanbHas TOYKa,
WHEpIHAIbHAS CUCTeMa OTCUYETA, aOCOIOTHO TBEPIOE TEIIO, UACATLHBIN Ia3, MOJCIA CTPOCHHUS Ta30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUEUHBIN AIEKTPUUECKUI 3apsi]l IPU pellieHnU GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3NUYECKHE SIBICHUS (IIPOLECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOpHUH CTPOEHMS BEIIEeCTBA W AJIEKTPOJAMHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIIMHEHHOE BIKEHUE, CBOOOTHOE MaJeHHe TeJ, BHKEHUE MO OKPYKHOCTH,
WHEpLHUA, B3auMo/eiicTBue e, muddy3us, OpOyHOBCKOE IBHKEHUE, CTPOCHUE KHUIKOCTEH U TBEPIBIX
TeN, U3MEHEHHE o0BhEMa Tel MpU HarpeBaHUM (OXJIAXKIECHUH), TEIUIOBOC PaBHOBECHE, WCIApEHUE,
KOHACHCAlWs, IJIABJICHUC, KPUCTAJUIM3allUA, KHUIICHUC, BJIA)KHOCTH BO3AYyXad, IOBLIIMICHUC ABJICHUS
ra3za Ipu €ro Harp€BaHUMMU B 3aKPBITOM COCYJAC, CBA3b MCXKAY IapaMETpaMH COCTOAHHA rasa B
M30TpoIeccax, EKTPU3AIUS Tell, B3aUMOJICHCTBUE 3apsIOB;

OMMCHIBATh MEXAaHUYECKOE JBIMKEHUE, UCIONIb3Ys (PM3MUYECKHEe BEIMYUHBL: KOOpAMHATA, MYTh,
nepeMenieHne, CKOpocTb, YCKOpPEHHEe, Macca Tena, Cuja, UMITYJbC Tella, KMHETUYecKas SHEeprus,
MOTCHUMANbHASL JHEPIus, MeXaHWUdeckas pabdoTa, MeXaHM4YeCKas MOIIHOCTh; MPH OMUCAHUU
MPAaBUIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICT UCHOIB3YEMBIX BEUYHMH, UX 0003HAUEHUS M EAHHHIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIME TAHHYIO (PU3NUYECKYIO BEJIMUUHY C APYTUMH BEIHUYUHAMU;
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OIMCHIBATh M3yUYCHHbIE TEIUIOBBIC CBOMCTBA TEJ U TEIJIOBbIC SBJICHHS, UCTIONB3Ys (PU3NUECKUE
BEJIMUMHBI: JaBJICHUE rasza, TeMIlepaTypa, CpeIHsIs KMHETUYEeCKas dHEPrus XaoTHUECKOIO JIBUKEHUS
MOJIEKYJ, CPEIHEKBaJpaTHUUHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEpPrus,
pabota raza, KO3(QGUIMEHT M0JIE3HOr0 ACUCTBUS TEIUIOBOIO JBUIaTessl; MPHU ONUCAHUU MPaBUIBHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCHOJB3YEMBIX BEIMUYMH, UX O0O3HAUYEHHS U €IMHUIBI, HaXOJIUTh
(bopMy1bl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUYHHY C JPYTUMH BEJIMUUHAM;

ONHUCBHIBATh HU3YUEHHBIC DJEKTPUYECKHE CBOMCTBA BEIIECTBA M JJEKTPUUECKUE SBICHUS
(mporeccbl), HCIONB3ysl (U3NYECKHE BEIUYMHBL DICKTPUUYECKUNA 3apsl, DJIEKTPUYECKOoe IIoJe,
HaANpPsDKEHHOCTD T0JISI, MOTEHIMA, Pa3HOCTh MOTEHLIMAJIOB; IPU ONMCAHUM NPABUIBHO TPAKTOBATh
(GU3NYECKUi CMBICI HCIONB3yEeMbIX BEJIMYUH, WX OOO3HAYCHUS W EAMHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBA3BIBAIOILNE JAHHYIO (PU3MUYECKYIO BEIMUNHY C JPYTMMU BETUUYUHAMU;

aHAJM3UpPOBaTh (PU3MUECKUE TMPOLECCHl M SIBIEHMS, WCHOJIb3ysd (U3NUECKHe 3aKOHbl U
NPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, [, II wm III 3akonel HproToHa, 3aKOH COXpaHEHHs
MEXaHUYECKOM HSHEepruM, 3aKOH COXPAHEHHUS MMITYJbCa, MPUHLUI CYNEepHO3ULUU CHJI, MPUHLUI
paBHONPABUS HMHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISPHO-KHMHETHYECKYI0O TEOPHIO0 CTPOEHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUUECKON SHEPIUU TEMJIOBOIO JABHKEHUS MOJEKYJ C
abCOJIIOTHOW TeMIlepaTypol, MEpBBIH 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHs 3JIEKTPHUECKOTrO
3apsana, 3akoH KyiioHa, mpy 3TOM pas3nindaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpaXCHUE U yCIIOBUS (TPAHMILIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE NPHUHIUIBI ACHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3iuyaTh YCIOBHs UX 0€30MacHOr0 UCIIOIb30BAHUS B TIOBCEAHEBHOMN KU3HU;

BBIMOJIHATh SKCIIEPUMEHTBl IO MCCIEIOBaHHUI0 (DU3MYECKUX SBJIEHUH M MPOLECCOB C
UCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, NMpH 3ToM (hopMyIupoBaTh MpobdiiemMy/3anady u
TUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOr0 00OpYyIOBaHUS,
MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBJISATh NPSMbIE U KOCBEHHBbIE M3MEpPEHUs] (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOUPATH
ONTHUMAJIBHBIA CIOCO0 M3MEPEHUs M MCIOIb30BaTh H3BECTHBIE METOJbl OLEHKHU MOrPEUIHOCTEN
W3MEPEHHUI;

UCCJIEIOBaTh 3aBHUCHUMOCTH MEXIy (U3MUYECKUMU BEJIWYMHAMH C HCIOJIb30BAHHEM MPSMBIX
U3MEPEHUil, MpU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (HUKCHPOBATh pPE3ylbTaThl MOIYYEHHOM
3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJE TaOMuI] U rpaduKoB, J€JaTh BBIBOJBI 10 pe3yJbTaTaM
UCCJIEIOBAHMSI;

coOuo1aTh MpaBmiia Oe30MacHOro TpyJAa MpU MPOBEACHUU UCCIENI0BAaHUN B paMKax y4eOHOro
HKCIEPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW UM IMPOEKTHOM JIEATENbHOCTH C HCIOJb30BAaHUEM
M3MEPUTENIBHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYI0BaHMUS;

pewmaTh pacy€THbIE 3aJjauu C SBHO 3aJaHHON (pU3MuecKol MOJEINbI0, MCIOb3Yys (pusnueckue
3aKOHBI U MIPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/lauM BBIOUPaTh GU3NYECKYIO MOJIEIb, BBIIEATh
¢usnueckue BeMUYMHBI M (HOPMYJIBl, HEOOXOAMMbIE il €€ pelIeHUs, MPOBOAUTH pacuéThl U
OLIEHUBATh PEATILHOCTH MOJyYEHHOT'0 3HauUeHUs (pU3nuecKoi BEJINYHHBI,

peliaTe KaueCTBEHHBbIE 3a/Jayd: BBICTPAUBATh JIOTMYECKM HENPOTHUBOPEUMBYIO LIEMIOUYKY
paccykJIeHUI C ONOPOi Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTIOJIb30BaTh MIPU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA, CTPYKTYpUPOBAHHs, WHTEPHpPETAlMKd M TPEICTaBICHUS Y4eOHOH M HaydHO-TOIYJSPHOM
MH(pOpPMALIUKU, TOJYYEHHON M3 pa3iIM4YHbIX MCTOYHUKOB, KPUTUYECKH AHAIU3HPOBATH MOJIy4aeMYIO
uH(pOpMaIHIO;
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NPUBOJIUTH NMPUMEPHI BKJIaJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KM3HU JUIsl OOecrieueHus
0e30macHOCTH IpHU OOpallleHuH C NpUOOpaMU M TEXHUUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHHUs
3JI0POBBS U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKpY KalolIel cpee;

paboTaTh B Ipylme C BBIIOJHEHHEM Pa3IMUYHBIX COLMAJIBHBIX pPOJIEH, IJIAaHUPOBATh PabOTy
IPYIIIBI, PAllMOHAIBHO paclpeleNaTh 00A3aHHOCTU U IUIAHUPOBATh JAEATENBHOCTh B HECTaHIAPTHBIX
CUTyalUsiX, AaJEKBaTHO OLICHMBAaTb BKJIAJ KaXJOr0 W3 YYacCTHMKOB TpYNNbl B pEIICHUE
paccMaTpuBaeMoi POOIEMBI.

K xonmy oOyuyenums B 11 KJiacce TpeaMeTHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIINXCSl YMEHHA:

JEMOHCTPUPOBAaTh Ha MpHUMEpax polb M MecTO (HU3UKU B (POPMUPOBAHMH COBPEMEHHOU
HAay4YHOW KapTHUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTHYECKOU
NeSITebHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBaTh  TIPAaHUIBl  MPUMEHEHHs  U3YyYEHHBIX  (U3MYECKUX  MoJesed:  TOYEUHBIH
AIIEKTPUYECKUI 3apsl, Jlyd CBETa, TOUEUHBbI MCTOYHHUK CBETA, AJIEPHAs MOJAEIb aTOMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/Ipa MPH pelieHnH (PU3NIECKUX 3a/1aY;

pacrio3HaBaTh (¢u3MUECKUe sBIEHUS (TIPOIECCH) M OOBSICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKM ¥ KBAaHTOBOW (DM3MKM: DIIEKTPHUYECKAas TPOBOAMMOCTH, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE [IEHCTBUSA TOKA, B3AaUMOJEHCTBUE MarHUTOB, DJIEKTPOMATrHUTHAS MHIYKLU,
JefiCTBME MarHWTHOTO TOJS HA MPOBOAHMK C TOKOM M JBIKYIIMHCS 3apsll, 3JIEKTPOMAarHUTHbBIE
KOoJIeOaHHUsT W BOJIHBI, NPSIMOJIMHEHHOE pacHpoOCTpaHEHUE CBeTa, OTPaKeHHE, MpPeIOMIICHUE,
uHTepepeHIys, Tudpakiuus U NMoJspU3alusa CBeTa, AUCIEPCUsl CBeTa, (POTOINEKTPUUECKUN IPPeKT
(poroaddext), cBeToBOe maBleHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs pal0aKTHBHOCTH;

ONMCHIBATh HM3YyUYEHHBbIE CBOMCTBA BelIECTBA (DJIIEKTPUYECKHE, MarHUTHbBIE, ONTHYECKHE,
AJIEKTPUYECKYIO MPOBOJAMMOCTb PA3JIMYHBIX CpPEI) U DJIEKTPOMArHUTHBIE SBJIEHUS (IPOLIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEJIWYMHBI: AJIEKTPUUECKUH 3aps]], CHa TOKa, JIEKTPUUECKOE HalpsDKEHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHAYKIHUSA MarHuTHOro mnojs, cuna Amnepa, cuna JlopeHia, MHIYKTUBHOCTb KAaTyIIKH, 3HEPIUs
AJIEKTPUYECKOTO0 W MAarHWTHOIO MOJIeH, MepHoA M 4YacToTa KojeOaHUil B KoyieOaTelnbHOM KOHTYpE,
3apsl M CWIa TOKa B TIPOIECCE TapMOHMYECKHX 3JEKTPOMAarHUTHBIX KojeOaHHi, (oKycHOoe
paccTosiHUE W ONTHYecKasl CHJIa JIMH3bI, IPU OMHMCAaHUM MPAaBWIBHO TPAKTOBATh (PM3UUECKUIH CMBICI
UCTIONIb3YEMBIX BEIMYMH, HX 0003HAUYEHUS U €IUHHIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(HU3MYECKYIO BETMYUHY C IPYTHMH BEITHYMHAMH;

OIUCBIBATh M3YYECHHBbIE KBAHTOBBIE SIBJICHUS U NPOLECCHI, UCHONb3Ys (PU3NUECKUE BEIMYUHBI:
CKOPOCTh AJIGKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs M UMITYJIbC (OTOHA,
NEpUOJ TOdypacnana, SHEpPrHus CBS3W AaTOMHBIX sI€p, NpPU ONHMCAHWU IIPABWIBHO TPAaKTOBATh
(Gu3nUecKuil CMBICI MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHMsI M E€IUHMIIbI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEIWYMHAMH, BBIYHCIATH 3HAYCHHE
(bu3UUeCKOil BETMUUHBI;

aHAM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, WCHOJIB3ysd (U3HUYECKHe 3aKOHBI U
OPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEOBATEIBHOIO U MapajlIeIbHOTO COEAUHEHMS NMPOBOJHUKOB,
3akoH  JDkoyns—JleHna, 3aKOH  JJIGKTPOMAarHUTHOW  WHAYKIMH, 3aKOH  MPSAMOJMHEHHOTO
pacripoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXEHMsI CBETa, 3aKOHBl MPEJOMJICHHS CBETa, ypaBHEHHE
OnHiTeitHa U1 poTo3((dexTa, 3aKOH COXpAaHEHUs SHEPIHM, 3aKOH COXPaHEHHsI MMITYJIbCa, 3aKOH
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COXPaHEHHUs DJIEKTPUUECKOI0 3apsA]a, 3aKOH COXPAaHEHHUs MacCOBOTrO 4YHMcia, MOCTyjaTel bopa, 3akoH
PaZIMOAKTHBHOTO pacmajga, NpH JTOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BhIPAXKEHNE U YCIIOBHS (IpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OIpeNieNIATh HalpaBJIeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJI MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M ONMCHIBATh N300pakeHNe, CO3/1aBaeMOe INIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTBl IO MCCIEIOBaHHUI0 (DU3MYECKUX SBJIEHUH M TNPOLECCOB C
UCTIOJIb30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUil: MpH 3ToM (popMynupoBaTh npodiemy/3anady u
TUIOTE3y Y4YeOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOrO 00OpYJIOBaHUS,
MPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILIECTBIISATh TPSIMBbIE U KOCBEHHBIC M3MEpeHUs] (PU3MYECKHX BEIUYMH, IPH 3TOM BBHIOMPATH
ONTUMAJIbHBIA CHOCO0 M3MEPEHHs M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHM IOIpeIHocTel
WU3MEpPEHN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM MPSIMBIX U3MEpPEHH: pu
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yIbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaOIHII U TpadUKOB, A€7aTh BBIBOABI 110 pE3yJIbTaTaM UCCIIeI0BaHUS;

coOuo1aTh MpaBmiia Oe30MacHOro TpyAa MpPU MPOBEACHUU UCCIENI0BAaHUN B paMKaxX y4eOHOro
HKCIEPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW UM IMPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENIBHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYI0BaHMUS;

pewmaTh pacy€THbIE 3aJjauu C SBHO 3aJaHHON (pU3MuecKol MOJEINbI0, MCIOb3Yys (pusnueckue
3aKOHBI U MIPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/lauM BBIOUPaTh GU3NYECKYIO MOJIEIb, BBIIEATh
¢usnueckue BeNUUMHBI M (HOPMYJIBl, HEOOXOAMMbIE i €€ peLIeHUs, MPOBOAUTH pacuéTbl U
OLIEHUBATh PEATILHOCTH MOJyYEHHOI0 3HaueHUs (pU3MUecKoi BEJINYHHBI,

peliaTe KaueCTBEHHBbIE 3a/Jayd: BBICTPAUBATh JIOTMYECKM HENPOTHUBOPEUMBYIO LIEMIOUYKY
paccyXJIeHUI C ONOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIOJIb30BaTh MIPU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA, CTPYKTYpUPOBAHHs, WHTEPHpPETAlMKd M TPEICTaBICHUS Y4eOHOH M HaydHO-TOIYJSPHOM
MH(QOpPMALIUKU, TOJYYEHHON M3 pa3iIM4YHbIX MCTOYHUKOB, KPUTUYECKH AHAJIM3HPOBATH MOJIy4aeMYIO
uH(pOpMaIHIO;

OOBSICHAT NPUHIUMBI ACUCTBUS MAalUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh
yCIIOBHS UX O€30M1aCHOT0O MCII0JIb30BaHMs B TOBCETHEBHOM JKU3HU;

NPUBOIUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HaHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU JUIsl OOecreueHus
0e30MacHOCTH MpU OOpalleHUH ¢ NpudopaMu U TEXHUYECKHMHU YCTPOMCTBaMM, IJIsi COXpaHEHHUS
3JI0POBbS U COOJIIOZCHUSI HOPM KOJIOTUYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpene;

paboTaTh B TpYIIE C BBIMOJIHEHWEM pAa3IMYHBIX COLMAJIBHBIX pOJIeH, IUIAHUPOBaTh PaboTy
IPYIIIBI, PAllMOHAIBHO paclpeleniaTh 00A3aHHOCTU U IUIAHUPOBATh AEATENbHOCTh B HECTaHIAPTHBIX
CUTyallMsX, aJeKBAaTHO OLIEHUWBaThb BKJIAJ KaXJIOr0 W3 YYaCTHUKOB TIpPYyNNbl B peIICHUE
paccMaTpuBaeMoid IPOOIEMEI.

22



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJan4yecTBo yacos JJIeKTPOHHbIE
(undposbie)
Ne i/ HaunmenoBanue pPa3aea0oB M TEM IIPOrpaMmbl Beero KOHTpOJ’[LHbIe HpaKTI/I‘leCKI/Ie oﬁpasoBaTenbﬂme
padoThI padoThI pecype
Pazpen 1. DU3UKA U METOAbI HAYUYHOI'O IIO3HAHUSA
1.1 ®u3nKa U METObI HAYYHOI'O IIO3HAHUSA 2 bubmorexa LIOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
Bbubmuoreka LIOK
21 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
Bbubmuoreka LIOK
2.2 HuHamuka 7 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPAHEHUs B MEXaHUKE 6 1 1 E_;fs J?;?f?;iggﬁf A1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®PUZUKA U TEPMO/IMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOpUU 9 1 }]?tPtI[iJ'I/I;Ir(r)lT:gsz(l)(I)lr?/Iéf A1bF72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 E_:;i ?;;T:;S?)gr(jﬁﬂw 72
33 ArperatHble cOCTOsIHUSI BelecTBa. Da30BbIE MEPEXOIBI 5 Egg?;;T:(iiggﬁf A1bFT2
Hroro no pazneny 24
Paznea 4. QJIEKTPOJIMHAMUKA
Bubnuoreka IJOK
4.1 IMEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [locTostHHBIN 3neKTpUYecKii TOK. TOKH B pa3iayHBIX 13 1 1 Bubmmoreka [JOK
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cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 23
Pe3epBHOE Bpemsi 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4
11 KUIACC
KosunyecTBo yacos DJIEeKTPOHHbIE
(mugposbie)
Ne n/m HaunmeHnoBaHnue pa3saejaoB U TEM NMPOrpamMmMbl Beero KOHTpOJ’[LHLIe HpaKT“quK“e Oﬁpa?xOBaTeJIbele
padoThI padoTsI pecypeb
Paznen 1. JJEKTPOANHAMUKA
Bubnuoreka IJOK
1.1 MarsuTHOe nojie. IeKTpOMarHuTHas MHAYKLIUS 11 1 3 https://m.edsoorw/7f41c07c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA 1 BOJIHbBI
bub6mmoreka IJOK
2.1 MexaHudecKue B DJICKTPOMarHUTHBIC KOJICOaHHS 9 1 https://m.edsoo.ru/7f41¢97¢
Bbubmuoreka LIOK
2.2 MexaHuuecKue U 3J1eKTPOMarHUTHbIE BOJTHbI 5 1 hitps://m.edsoo.rw/7f41c97c
bubmauoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Paznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBLHOCTH

3.1 OCHOBBI cTIEUAIBHON TEOPUH OTHOCUTEIBHOCTH 4 1 bubsmorexa [IOK
) https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM ONTHKU 6 bub6mmoreka IJOK
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https://m.edsoo.ru/7f41c¢97¢

bubauoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97¢
Bubnuoreka IJOK
4.3 ATOMHO®E 571pO 5 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15
Paznen 5. JJEMEHTBI ACTPOHOMUHU U ACTPOOPU3ZUNKU
bubmmoreka IJOK
5.1 DJIeMEeHTHI aCTPOHOMUU U acTPOPUIUKH 7 httns://m.edsoo ru/7f41c97c
Hroro no pazneny 7
Paszpen 6. OBOBITAIOIIEE IIOBTOPEHUE
Bbubmuorexa LIOK
6.1 Obobmatomee MOETOpeHHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
Ne KosmmyecTBo yacoB Jlara DyIeKTPOHHbIE HH(pPOBLIE
n/ Tema ypoka Kontpoabnbie | IpakTudeckn o0pa3oBaTe/IbHbIE
Bcero U3yuyeHust
n Pa6oThI e paboThl pecypeel
1 ®dusuka — Hayka o npupoze. Hayunsle MeToabI TO3HaHUS 1 Bbubnmorexa LJOK
OKPY’KaIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo hu3uku B GopMUpOBaHUH COBpEMEHHON Bubnmorexa [[OK
2 E;ag/;};lon KapTHUHBI MUpPa, B IPAKTUYECKOI AESITEIbHOCTH 1 https//m.edsoo. ru/ff0c33e6
Mexanndeckoe aBmkeHre. OTHOCUTEIBHOCTh
3 MEXaHU4ECKOro BxkeHus. [lepemelienue, CKopocTs, 1 bubmorexa [IOK
YCKOPCHHE https://m.edsoo.ru/ff0c3508
N bubnmoreka [{OK
4 PaBHOMEpHOE IPSIMOJIMHEHHOE ABUYKEHUE 1 https:/m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE IBUKEHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c372e
bub6auoreka IIOK
6 CBoOomHOE maieHne. Y CKOpEeHHe CBOOOTHOTO MaIeHUS 1 https://m.edsoo. ru/f0c39ec
7 Kpusonuneitnoe nuxenue. J[Buxenne MaTepualbHON | Bubnmotexa LJOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
] [Ipunnun otHocutensHocTH ["anunes. MHepruanbHbIe 1 bu6muorexa LHOK
cucteMbl oTcueTa. [lepBriii 3akoH HproToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit | Bubnmotexa LJOK
3axkoH HproTOHA JIJ1s1 MaTepuaabHOM TOUKU https://m.edsoo.ru/ff0c3be&
10 Tpetuii 3akoH HeroTOHA 17151 MaTepUaIbHBIX TOUEK 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOro TaroreHus. Cuina tsokectu. [lepsas 1 Bbubnmorexa LJOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbu6bmuoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https:/m.edsoo.ru/ff0c3el 8
13 Cuna tpenns. KoaddunumenT tperns. Cra conpoTUBIeHHAS 1 bubmorexa [JOK
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IIpU ABMXKCHUM TEJIa B )KUAKOCTH WJIN ra3c

https://m.edsoo.ru/ff0c3{76

HOCTyrIaTeJ'II)HOG " BpalaTejibHOC ABUKXCHHUC a0bCONIFOTHO

14 TBEpHOro Tena. MoMmeHT cuibl. [linedyo cuiinl. YcnoBus Bubmiorexa IIOK
P ' ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tea
Nmrirysc MaTepruanbHONU TOUKH, CHCTEMbI MaTEPHUATBHBIX
15 TOqu Nmn JIBIZ: CHJIBL. 3aKOH c’ox aAHEHUS HannLca bubmorexa LHOK
) y ) P y ’ https://m.edsoo.ru/ff0c43d6
PeakTrBHOE BUKECHUE
Pabora 1 MomHOCTE cuitbl. KuneTnueckas sHeprus
16 Mare I/IaJ'ILH;I;f touku. Teopema 00 I/I3M€HCHI/II/IP bubmmorexa LHOK
P o ) p https://m.edsoo.ru/ff0c4502
KHHETHYECKOI SHEPTrun
[Norennmaneras sueprus. [loTeHanbHas SHEPTHS YIPYTO
17 nedo f/m OBaHHOH rI[) YKHHBI HETeHuI/IaJILHaf JHE };Hl;){yTeﬂa bubmorexa [IOK
PMHP Py ’ P https://m.edsoo.ru/ff0c461a
BOJIM3H NTOBEPXHOCTH 3eMIIU
[ToTeHnManbHBIC M HETIOTEHITHATBHBIC CHITBI. CBSI3b PabOTHI
18 HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOMN bu6mmoreka [JOK
SHEPIUH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUUECKON https://m.edsoo.ru/ff0c478c
SHEPrHUH
JlaboparopHas pabota «VccnenoBanue cBs3u pabOTHI CHITBI C
19 U3MEHEHHEM MEXaHWYECKOW SHEPTUH Tejla Ha IpUMEpPe
PACTSHKEHUS PE3MHOBOTO KIYTa)
20 KonTtponpsHas padora mo reme «Kunemaruka. J[nHamuka. bu6mmotexa HOK
3aKoHBI COXpaHEHHS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
1 OCHOBHBIC TTOJIOKEHHUS MOJIEKYIISIPHO-KHHETHICCKON TCOPHH. bubmmoreka [HOK
BpoynoBckoe nemxkenue. uddysus https://m.edsoo.ru/ff0c4dc2
2 XapakTep ABWKEHHS U B3aUMOICHCTBHS YaCTHII BEIIECTRA.
Mojenu CTpoeHHUsl Ta30B, KUAKOCTEN U TBEPBIX TEJ
23 Macca mouekyn. KonuuectBo Bemectsa. IToctosiHHas
ABorazipo
24 TemnnoBoe paBHOBecue. TemnepaTypa u €€ U3MEPEHUE.
[IIxana reMneparyp Llenbcust
bub6auoreka IIOK
25 Wneansasiii Ta3 B MKT. OcHoBHOE ypaBHeHre MKT
yp https://m.edsoo.ru/ff0c4fde
26 AOcoimoTHas TeMItepaTypa Kak Mepa CpeIHel KHHeTHIECKOM bubmmoreka [HOK
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SHEPIruu JABWKEHUS MOJIeKyJl. Y paBHeHUE MeHieneeBa-
Knaneiipona

https://m.edsoo.ru/ff0c511e

27 3akoH /lanpToHa. I'a30BbIc 3aKOHBI
Bupryanbnas nabopatopnas padora «ccnenoBanue
28 3aBUCHMOCTHU MEXIY MapaMeTpaMy COCTOSHHS
pa3peKSHHOTO ra3ay
29 W3zonporecchl B uuealsHOM rase u ux rpaduieckoe Bubnmotexa LJOK
TIpeJICTaBJICHNE https://m.edsoo.ru/ff0c570e
50 | cnocosm o menenin, Komtaeermo renmorss  pabora Butmorexa LLOK
’ p ’ https://m.edsoo.ru/ff0c5952
BHyTpeHHSIs1 SHEprysl 0JHOATOMHOTO HWAEaIbHOTO Tra3a
31 Bunsl Temionepenauun bubmmorexa IIOK
g et https://m.edsoo.ru/ff0c5c36
VnenpHas TEI0EMKOCT BemecTBa. KoIndecTBO TEII0ThI bu6nmnoreka [JOK
32 .
IpHU Temionepenade. AauadaTHbIi mpouecce https://m.edsoo.ru/ff0c5c36
IIepBblil 3aKOH TEPMOAMHAMMUKHU U €70 IPUMEHEHHE K bu6muorexa HOK
33
u30mpoleccam https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTth mporieccoB B pupoze. Bropoii 3akoH bubmotexa [{OK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bu6mmoreka [JOK
IT KIT,
35 PYHIIAT IEUCTBUS U Jl TerioBO# MammHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapro u ero KITJ{
37 DKOJIOTHYECKHE TTPOOIIEMBI TETUIODHEPTETUKH
38 Oo6o6maromnuii ypok «MouekyispHas ¢puznka. OCHOBEI bubmmotexa [{OK
TEPMOJIUHAMUKUY https://m.edsoo.ru/ff0c6938
39 KontponbHas padora mo teme «MonekymsipHas Gusnka. bu6muorexa HOK
OCHOBBI TEPMOIWHAMUKINY https://m.edsoo.ru/ff0c6as0
40 [TapooOpa3zoBanue u KoHAeH caIus. VcrapeHne 1 KUmeHne bubmmorexa IIOK
POOOP A L P https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHUTEINIbHASI BIAKHOCTh BO3/IyXa. bu6muotexa LHOK
Hacplensslii nap https://m.edsoo.ru/ff0c64d8
42 Teépnoe teno. Kpucrammdaeckne u amopdHbIe Tema. bubmotexa [{OK
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AHM30TPOIHSI CBOUCTB KPUCTALIOB. JKUAKNE KPUCTAILITBL.
CoBpeMeHHBIE MaTepHAaITBI

https://m.edso0.ru/ff0c650

43 [InaBneHue u Kpuctamu3anus. Y 1eJabHas TEIIOTa Bubnuoreka LJOK
miaBieHus. CyomumMariust https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 YpaBHeHue TermoBoro Oaxanca
P https://m.eds00.ru/ff0c6820
45 DJekTpu3alus Tell. DJIeKTpuideckuil 3apsa. JlBa Buaa bubmmoreka [IOK
JIIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBoAHYKH, AUANEKTPUKHU U TTOITYIPOBOJHUKH. 3aKOH bubmotexa [IOK
COXpaHEHUsI ANEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3anmoneiictue 3apsinoB. 3akoH Kymona. Todeunsrit bubmmoreka [HOK
AIIEKTPUYECKUH 3apsij https://m.edsoo.ru/ff0c6ced
Hanpsix€HHOCTh 25ekTprudeckoro nojst. [punuun
48 c Hg) MO3UIIAN DJICKT I/II)‘IGCKI/IX noJiei .HI/IIIJ)I/II/IH bubmorexa LHOK
YHEPHO3HIL p ’ https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTH
49 Pabota cun anexkrpocraruaeckoro nons. Ilotenuuann. Bubnmotexa LJOK
PasHoCTh HOTEHIINAIOB https://m.edso00.ru/ff0c6100
IIpoBOHUKY M JUBIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE. bubmuorexa HOK
50
JlmpiiekTpryeckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Onextpoémrocts. Konnencaro bubmmorexa [IOK
P ) ! p https://m.edsoo.ru/ff0c7126
57 DNEKTPOEMKOCTD ITIOCKOTO KOHACHCATOPA. DHEPI U bubmuoteka [JOK
3apsHKEHHOTO KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
53 Buptryanpnaas nabopatopHas pabota "H3mepenue 1
3IEKTPOEMKOCTU KOHAEHcaTopa"
[TpuHIUT KeHCTBUS U MPUMEHEHHE KOHICHCATOPOB,
54 KOMUPOBAJIBLHOTO amnmapara, CTpyWHOro MpUHTEPA.
DeKTpoCcTaTHIeCcKas 3alUTa. 3a3eMJICHHIE JIEKTPOIIPHOOpPOB
DJNEKTPUUECKUH TOK, YCIOBHUSA €r0 CYIIE€CTBOBAHHUS.
55 [ocrosHueIi Tok. Cuna Toka. Hanpsoxenue.
Conpotusaenue. 3akoH Oma Juid yyacTKa Lenu
56 [TocnenoBaTenpHOE, TAPATUIETFHOE, CMEIIAHHOE COSAMHECHIE 0.5 bub6auoreka IIOK

npoBogHUKOB. JlaGopaTopHast pabota «/3ydyeHue

https://m.edsoo.ru/ff0c74£0
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CMCIIAaHHOI'O COCAMHEHUS PESUCTOPOB

PabGorta n MOITHOCTDb 3JICKTPHUICCKOI'0O TOKA. 3akoH I[)KOYJ'ISI—

Bubnuoreka [JOK

>7 Jlenma 1 https://m.edsoo.ru/ff0c7838
3akon Oma ajst HOJMHOM (3aMKHYTOM) AJIEKTPUYECKOH IIeTH. Bubmmotexa LIOK
58 Kopotkoe 3ambikanue. JlabopaTopHas padora «3mepenne 1 0.5 .
https://m.edsoo.ru/ff0c7ae0
OJIC UCTOYHHKA TOKA M €I'0 BHYTPEHHET'O COITPOTHBIICHHUS
DJNeKTpOHHAS MTPOBOAUMOCTD TBEPIBIX METAILIOB.
59 3aBHUCUMOCTH CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpBHI. 1
CBepXnpoBOANMOCTh
60 OnexTprudecKkuil TOK B BakyyMe. CBOWCTBa 3JIEKTPOHHBIX 1
ITy4YKOB
i | Mmoo i cobemennan 1 v 1 BuSorea 10K
POBOMIMMOCTD. \-BOMCTBA P epexosa. https://m.edsoo.ru/ff0c84ae
[TorynmpoBOJHIKOBEIE MPUOOPHI
0 3J‘IeeKTpOI/I‘ICC(§(I/II/I3TOeK B ;;acmop:;; ;1 paczuci(f;m.au:l | Bubmorexa LIOK
[ICKTPOITHTOB. IICKTPOMUTHECCKAT AUCCOMHMAIIA, https://m.edsoo.ru/ff0c82ba
OnexTponu3
63 DNEKTPUIECKUi TOK B razax. CaMOCTOSITETLHEIN U 1 bubnmorexa [{OK
HECaMOCTOATENbHBIN pa3psin. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 ONEKTPUIECKUE TPUOOPHI H YCTPONCTBA M MIX MTPAKTHIECKOE 1 bubmmoreka [HOK
npumenenue. [lpaBuna TexHuku 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc
. bu6muotexa HOK
65 O0600MIaroNNi YPOK «DIEKTPOTHHAMHKAY 1 https-//m.edsoo.ru/ff0c88be
6. | Mocromma anexrpuicckat Tox. Tos » e | Bubmorera LIOK
p ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
. bu6muorexa HOK
67 Oo6o6mmaromnuii ypok mo temam 10 kmacca 1 https://m.edsoo ru/f0csf6e
bubmuoreka [IOK
68 Peseps ! https://m.edsoo.ru/ff0c8c56
OBILIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 4
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11 KUIIACC

Ne KosmmyecTBo yacoB Jlata DJIeKTPOHHbIE HH(pPOBLIE
n/ Tema Ypoka Beero KOHTPOJ]])H])Ie HpaKTI/I‘leCKI/I H3yueHus 06pa3OBaTeJI]>HLIe
I padoThI e padoThI pecypcebl

[TocTosiHHBIE MATHUTHI M MX B3aUMOJIEHCTBHE. MarHuTHOE Buborexa LIOK

1 mojie. BekTop MarHuTHOM MHAYKIMA. JIMHUM MarHUTHON 1
— p AyKQ https://m.edsoo.ru/ff0c9778

> MarsuTHOE noJjie IpOBOAHMKA ¢ TOKOM. OnbIT Dpcrena. 1 Bubnuoreka LJOK
B3anMoieiicTBIE POBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopatopHas padota «/3ydeHrne MAarHUTHOTO TIOJIS | 1 bubmmoreka [HOK
KaTyIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JeicTBre MarHUTHOTO I0JIs1 HA TPOBOJIHUK ¢ ToKOM. Cuiia Bubnmorexa LOK

4 Awmmnepa. JlaboparopHas pabora «VccienoBanue neACcTBUS 1 1 https:/m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM) E— *

5 JleficTBHE MarHUTHOTO TIOJISI HA ABMKYITYIOCS 3apsSHKCHHYIO | bubmuoreka [IOK
yactuny. Cuna Jloperna. Pabota cunel Jlopenma https://m.edsoo.ru/ff0c9df4
OnekTpoMarHuTHas MHAYKIUs. [I0OTOK BEKTOpa MarHUTHOM

6 nHayknuu. 3J1C nHAyKIHuU. 3aK0H IEKTPOMAarHUTHON 1
uHaykiuu Papanaes

7 Jlaboparopnas pabota «VccrnenoBanue siBICHUS 1 1 bu6mmorexa LHOK
AIEKTPOMArHUTHON WHAYKIIHID) https://m.edsoo.ru/ff0cal 50
WNunyxtuBHOCTH. SABieHue camounaykuuu. 3C BuGmuotexa LIOK

8 CaMOMHAYKIUHU. DHEPrHsi MATHUTHOTO ITOJIS KATYIIKHU C 1 https://m.edsoo.ru/ff0ca600

ps://m. .
TOKOM. DJIEKTPOMArHUTHOE T0JIE
Texaudeckue ycTpoicTBa U MX IPUMEHEHHE: TIOCTOSTHHBIC

9 MarHUTHI, JIEKTPOMATHUTBI, JJIEKTPOABUTATEIb, YCKOPUTEITH 1
AJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TIeYb

10 Oo6o06maronuii ypok « MarHuTHOE T0Jj1e. DJICKTPOMarHuTHas 1 bubmuoteka [JOK
WHAYKIHASD https://m.edsoo.ru/ff0cab82

1 KonTpoinbsnas pabora mo Teme «MarautHoe moJe. 1 1 bubmuoreka I[IOK
OIEKTPOMATHUTHAS. UHAYKIIHS https://m.edsoo.ru/ff0cad58

12 CBoOoHBIE MeXaHUUECKHE Koslebanus. 'apMoHnYecKne 1 bu6muotexa HOK
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KoJeOanms. Y paBHEHHE TAPMOHIYECKIX KOJIeOaHNH.
IIpeBpalieHue sHEprun

https://m.edsoo.ru/ff0caf06

JlaGoparopHast pabora «lcciaenoBanue 3aBUCMOCTH

13 Meproia MasbIX KosebaHui rpy3a Ha HUTH OT JUIMHBI HUTH U
MAacchl Tpy3a»
Koneb6arensubrit koHTYp. CBOOOIHBIC DIIEKTPOMATHUTHBIC
14 KoJieOaHusl B UACANBHOM KOJIeOaTeTbHOM KOHTYpEe. AHAJIOTUs Bbubnmorexa LJOK
MEXTy MEXaHHYECKUMH H DIIEKTPOMATHUTHBIMA https://m.edsoo.ru/ff0cb820
KOJIEOaHUSIMHU
15 ®opmyira ToMcoHa. 3aK0H COXpaHEHUS YHEPTHHU B bubmmoreka [HOK
WeaTbHOM KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaromux KojebaHusIX. BeIHYy ) 1eHHBIC
16 MexaHudeckue konebanus. Pezonanc. BeinykaeHHbIE Eubmiorexa LIOK
) ) y https://m.edsoo.ru/ff0cbb86
JJIEKTPOMArHUTHBIE KOIeOaHus
[Tepemennsrii Tok. CHHYCOMIATLHBIN IEPEMEHHBIN TOK.
17 MOpH_IHOCTB ne eMeHHOZo To);[(a AMHJ‘II/ITp):[HOG u Bubmrorexa LIOK
. P : Y https://m.edsoo.ru/ff0cbd34
JISHCTBYIOIIEe 3HAYCHHE CHIIBI TOKA W HAPSKSHHS
18 Tpanchopmarop. [IpousBoncTso, nepeaaya u noTpediaeHue
3JIEKTPUYECKOUN YHEPTrUn
YCTpoiCTBO U MPaKTHYECKOE IPUMEHEHUE SJIEKTPUIECKOTO
19 3BOI—113Ka reHe aTg a e eMeHH(E"O TOKa, TUHHUI P bubmorexa [IOK
’ patopa mep ’ https://m.edsoo.ru/ff0cc324
JJeKTporepead
OKOJIOTHYECKHE PUCKHU TIPU IIPOU3BOJICTBE IJIEKTPOIHEPTUH.
20 Kynbrypa ucnonp3oBaHus 3IEKTPOIHEPTHH B TOBCETHEBHOM
KU3HU
MexaHudeckue BOJIHBL, ycI0BHs pacripocTpanenus. [lepuos.
21 CKOpOCTh pacpoct a;lgﬂnﬂ u ,Z[JfI/IHa I;OHHF;)I [Tome eqﬁmeﬂn bubmorexa LHOK
p pactpocip ’ p https://m.edsoo.ru/ff0ccas4
MIPOJOTHHBIE BOJTHBI
2 3ByK. CkopocTb 3ByKa. | poMKOCTH 3ByKa. BricoTa ToHa. bubmmorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DneKTpoMarHUTHBIE BOJIHBI, UX CBOWCTBA U cKopocTsk. [llkana Bubnmoteka LJOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIATTET pamnoCBsI3U U TeNeBUAeHHs. Pa3BuTne cpencts

cBs3u. Pagmoriokanus
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bu6nmroreka [JOK

25 KonTponbnas padora «KonebaHus v BOIHBDY
P P https://m.edsoo.ru/ff0cc618
[IpsiMonuHelHOE pacipoCTpaHEHUE CBETA B OJHOPOAHOM bu6mmotexa HOK
26 .
cpene. ToueuHblit HCTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
OTpakeHne cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHune bubmmoreka [{OK
27 .
1300pakKeHUH B INIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
23 [Ipenomnenue ceera. [lonHoe BHyTpeHHEE OTpaXKEHUE. bubmmoreka [IOK
[IpeaenbHbIi yrod MoJHOTO BHYTPEHHETO OTPAKEHHSI https://m.edsoo.ru/ff0cd7f6
Buptyansuas nabopatopras padora «3mepenue bubmotexa [IOK
29
MOKAa3aTelisl PEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoenune nzobpaxenuit B maze. @opmyna bubmmoreka [HOK
TOHKOH JIMH3bI. YBeJTHUEHHUE JIMH3BI https://m.edsoo.ru/ff0cddle
31 Bupryanbnas nabopatopnas padora «VccnenoBanne
CBOWCTB M300paKCHUH B JIMH3AX»
Hucnepcust cBera. CrokHBIN cocTaB 6enoro cBeta. L[Ber.
32 Bupryanbnas nabopatopnas pabora «Habmronenue
JHCIICPCUH CBETA»
Wntepdepenuus cera. Audpakuus ceera. Audpakunonnas bubmuorexa HOK
33 -
peméTka https://m.edsoo.ru/ff0ced22
34 ITonepeuHocTh cBETOBBIX BOJH. Ilomsipusanus ceera bubmmorexa [IOK
P ' prsatt https://m.edsoo.ru/ff0ctf02e
35 Onrtudeckue mpuOOPHI U YCTPOHUCTBA U YCIOBHS UX
0e30macHOro MPUMEHEHHUS
['paHuLIBI OPUMEHUMOCTH KJIACCUUECKON MEXaHUKH. bubmmorexa [JOK
36 .
[TocTynaTtel cnenuagbHON TEOPHH OTHOCHTEIHHOCTH https://m.edsoo.ru/ff0ct862
OTHOCHUTENBFHOCTh OTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHN Bubnmotexa LJOK
37
Y COKpAIlIeHHE JITNHBI https://m.edsoo.ru/ff0cfa42
38 OHeprusi U UMITYJIbC PEISITUBUCTCKON YacTULbl. CBSA3b MacChl bu6mmorexa LHOK
C DHEPTUEH M UMITYIIHLCOM. DHEPTHS TOKOS https://m.edsoo.ru/ff0cfc68
Konrtponbhas padora «Ontrka. OCHOBBI clieUaIbHON Bbubnmorexa LJOK
39
TEOPUHU OTHOCHUTEIIHOCTI https://m.edsoo.ru/ff0ct6{0
bubnunorexa [JOK
40 ®otonsl. Popmyia [Inanka. DHeprus u UMITyJIsC GoTOHA nosmorexa Ll

https://m.edsoo.ru/ffOcfel6
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41 OTtkpriTHe 1 uccnenoBanue porodddexra. OnpITer A. I, bubmmoreka [HOK
CroneToBa https://m.edsoo.ru/ff0ctfc4
42 3axonsl poTodddekra. YpaBHeHHEe DWHIITEHA IS bu6mmotexa HOK
dororddexra. «Kpacnas rpanuna» gororddekra https://m.edsoo.ru/ff0d015¢
43 Hasnenne ceera. OmerTsl I1. H. JlebeneBa. Xumudaeckoe bubmmoreka [{OK
JIefiCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4Yeckue ycTporucTBa U NPAKTUYECKOE TPUMEHEHUE:
(dhotoanieMeHT, (hOTOAATUYHK, COJIHEUHAsL OaTapesi, CBETO IO/
45 Pewenue 3agau o reme «€MEHTHI KBAHTOBOW OITHKWY bubmorexa LHOK
https://m.edsoo.1u/ff0d0302
Mopens atoma Tomcona. OmeiTel Pezepdopaa mo paccesHuto bubmmoreka [HOK
46
a-yactuil. [laneTapHas MOEIb aTOMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [JOK
47 [Toctymater bopa
Y P https://m.edsoo.ru/ff0d0afa
48 Wznyuenne u nornomenue (pOTOHOB MPH MEPexo/ie aToMa C bu6motexa [{OK
OJIHOTO YPOBHSI SHEPruH Ha Apyro. Buasl cnekTpos https://m.edsoo.ru/ff0d0afa
BonnoBsle cBolicTBa yacTull. Bo e bpoins.
49 KOHE zII:I H;IB HI/(I) Ef)n}tllo;)yf/llu aﬂizlf; ILCHOI;ITI;Efloe u bubmorexa LHOK
PILYCKYILAp y ’ https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyUCHHE
50 OtkpeiTue paguoakTuBHOCTH. OnbITH Pesepdopaa mo Bbubnmorexa LJOK
OTIPENIEIICHUIO COCTAaBA PATMOAKTUBHOTO M3JIyIEHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6era-, raMmma-u3aydcHus. Biausaue
PaAMOaKTUBHOCTH Ha )KFBBIE OPTaHU3MBI
o | o nperon s o, A B 10K
p P p o https://m.edsoo.ru/ff0d1162
W3JTy4YeHHUE
gy | s oo ape Sacps pes. o 10K
Aep P p- 1P » 11EP ’ https://m.edsoo.ru/ff0d1356
DKOJIOTUYECKHIE ACTIEKTHI SICPHON YHEPTeTHKH
OnemeHTapHbie YacTHLBL. OTKPBITHE TO3UTPOHA. METOABI
54 HaOJIIOIEHHS U PETUCTPALIMH SIEMEHTAPHBIX YaCTHII. Bubnmotexa LJOK

Kpyrasiit cron «DyHaMeHTalbHbIE B3aUMOI€ACTBHSL.
EnnnCcTBO pr3mueckoil KapTHHBI MUPay

https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3mHoro Heba. Co3pe3aus, sipKue 3BE3b], TUIAHETHI, UX

55
BuauMOe aBKkeHne. CoHeyHas cucTemMa

56 Connue. ConHevHast aKTUBHOCTb. VICTOUHHK 3HEprUu
CouHia 1 3BE€37
3BE37BI, IX OCHOBHBIE XapaKTEPUCTUKH. 3BE3BI TITaBHON

57 MOCJEeA0BaTEILHOCTH. BHyTpEeHHEe cTpoeHue 3BE3I.
CoBpeMeHHBIE IPEJICTABIICHUS O POUCXOKACHUH U
sBosroru ConHIa 1 3BE31
Muneunsii [Tyte — Hama I'anaktuka. [onoxenue u

58 nekenue Conana B [Namaktuke. I'anaktuku. YEpHBIE TBIPHI
B IJpax raJIaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonpmioro
B3pbIBA. PennkroBoe u3nydeHue. MerarajlakTuka

60 Hepemennsie npobieMbl aCTPOHOMUH

61 KonrtponpHas pabota «1eMEHTHI aCTPOHOMUH H
acTpOQH3UKN»
O6o06mratonmii ypok. Posb GU3MKHN 1 acTpOHOMHH B

62 SKOHOMHYECKOH, TEXHOJOTNMUECKOM, COITMAIbHON 1
9TUYECKOH cepax AesTeIbHOCTH YeJI0BeKa

63 O6o0matommii ypok. Posb u Mecto ¢pu3nku 1 aCTpOHOMUH B
COBPEMEHHOM HAay4YHOU KapTHHE MUpa
Ob6o6marommii ypox. Ponb pusmueckoil Teopun B

64 (hopMHpOBaHWY TIPECTaBICHUH O (PU3MIECKON KapTHHE
MHpa
O6o6mratonmii ypok. Mecto puzndeckoit KapTHHBI MHUpa B

65 00IIIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTaBICHUH 0 IpupoIe

66 Pe3epBHbIii ypok. MarauTHoe nose. DIeKTpoMarHuTHas
WHIYKIHS

67 Pe3epBHblii ypok. Ontuka. OCHOBBI CHIELIMAIBHON TEOPUN
OTHOCHUTEJIBHOCTH

68 Pesepusiii ypok. KBanrosas ¢pusuka. D1eMeHTbl aCTPOHOMUHU Bbubnmorexa LJOK

1 acTpopu3uKu

https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO HACOB I1O I[TPOTPAMME
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YYEBHO-METOJUUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

» ®usuka, 10 knacc/ Mskummes I'.5., Byxosues b.b., Corckuit H.-H. non penakiueit
[MapdentneBoii H.A., Akurionepnoe o6mectBo «M3narensctBo «IIpocBemenne
» ®usuka, 11 knace/ Msxkumes I'.J1., Byxosues b.b., Yapyrun B.M. oz penakiueit

[MapdentneBoii H.A., Akurionepnoe o6mectBo «M3narensctBo «IIpocBemienne

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru

https://school-collection.edu.ru
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