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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha ypOBHE CpeIHEro o0Imero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IMOJIO)KEHHH M TpeOOBaHUII K pe3ylbTaTaM OCBOCHMS OCHOBHOI
oOpa3zoBaTenbHON mporpammsl, mpeacraBieHHbx B PI'OC COO, a Takke ¢ y4yéTom
¢benepanbHOi paloueil mporpaMMbl BOCIUTAHHWA M KOHLENIMU TPENoAaBaHUsl y4eOHOTo
npeamera «®dusuka» B oOpa3zoBaTenbHBIX —opraHu3anusax Poccuiickoir  ®expepanuu,
peanu3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBbI.

Conepxanue mporpamMmbl 1Mo (U3MKE HAMpPaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HaY4YHOU KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHnu ux ¢u3uke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-EATEIbHOCTHOTO noaxoa. [Iporpamma no gusuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1UIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yabTataM OOYy4YeHMs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaH3allMyd MEXIIPEeIMETHbBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAyYHbIMM Yy4eOHbIMHM mpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHBIE IIeJIM U3Y4YeHUs (PU3MKH Ha ypOBHE CpPEeAHEro oomero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHHS Kypca (HU3UKU: JMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

IIporpaMma no ¢pusmke BKIIOYAET:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU HAa 6a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIBTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yueOHoro mpeamera «Puzukay 1o rojgam o0yueHHs.

du3nka Kak Hayka o HauboJiee 00IMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAYECTBE Y4eOHOIO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXarolleM MHpeE.
[konbHBIA Kypc (U3MKH — CHUCTEMOOOpA3yIOIIMN JJs1 €CTEeCTBEHHO-HAYYHbBIX Y4YeOHBIX
MIPEIMETOB, MIOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUH, N3y9aeMBbIX
XuUMueH, Ouomnoruei, ¢uznyeckoi reorpadueid u actpoHomuen. Vcnonbp3oBaHue M aKTHBHOE
IpPUMEHEHHE (QU3NYECKUX 3HAHUN ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOrMl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue UMKy BHOCUT OCHOBHOM BKJIaJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHBIH METO]I TTO3HAHUS MPH BHIMOJIHEHUN UMHU YUeOHBIX UCCIIECIOBAHUM.

B ocHOBy kypca ¢u3uku 1 ypoBHS CpeJHEro oomero o0pa3oBaHus MOJI0KEH s HIeH,
KOTOpBIE MO’KHO paccCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SIBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCceX pa3/iesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBpEMEHHOU (DU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUHU ¢ Hell MaTepuain Kypca GU3UKU 00bETUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (QOpMHpPOBaHUE IPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus mnpennojaracT HCIOJb30BaHHE T'YMaHUTAPHOIO
noTeHIMana (GU3NIECKON HaAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3HUKH C Pa3BUTHEM OOIIECTBa,
a TaKKe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npezmnonaraetr 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonozuzayuu peaausyercst MOCPEJICTBOM BBEIEHUS 3JIEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM IpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAeHUS MpoOIeM pallmOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTUYECKOH Oe30MMacHOCTH.

CrepKHEBBIMHU 2JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CpEIHEro oOuiero oOpa3zoBaHUS
SBISIIOTCS  pu3nueckue Teopur ((pOpMHUpPOBAHUE MPEICTABICHUNH O CTPYKType MOCTPOCHUS
¢dusndeckoii TeopuH, poiaM (yHIAMECHTAIBHBIX 3aKOHOB W TPHHIUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPAaHHUIAX MPUMEHUMOCTH TEOPH, ISl OMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUH U IPOIECCOB).

CucTeMHO-JesITeTbHOCTHBIN MOAX0A B Kypce (GU3UKU PeaTu3yeTcs MPekae BCero 3a CuéT
OpraHU3aIM SKCIIEPUMEHTABHON AesTenbHOCTH oOydatommxcs. g 6a30Boro ypoBHs Kypca
(GU3MKH — ITO UCTOJNB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTOpHBIX pabOT, KOTOpBIE B Mporpamme Mo (u3nke OOBETUHEHbI B OOIMIMHA CITHCOK
YUEHHYECKUX MPaKTHUYEeCKUX paboT. BrigeneHne B yka3aHHOM IMepedHe J1abopaTOpPHBIX pador,
MPOBOJUMBIX ISl KOHTPOJSI M OILEHKH, OCYIIECTBISIETCS YYaCTHHKAMH O0pa3oBaTEIbHOTO
mpolecca UCXoIs U3 0COOCHHOCTEH TUIAHUPOBAHUS U OCHalIeHus kabuHeTa usuku. [Ipu s3Tom
o0ecrieunBaeTcs OBIaJCHHE OOYYAIOUIMMHCS YMEHUSMH TMPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PM3MUECKUX BEJIMYMH U TOCTAaHOBKY OIIBITOB MO IPOBEPKE
MPEUIOKEHHBIX THIIOTE3.

Bosnbioe BHUMaHUE yAensieTcs PelIeHUI0 pacuETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUTsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33]]a4 € SIBHO 33J]aHHOM (PMU3UYECKO MOJEINbIO,
MO3BOJIAIOIIME MPUMEHSITh H3YyYEHHbIE 3aKOHBI M 3aKOHOMEpPHOCTH KakK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HBIX pa3nenoB. [ kauecTBEHHBIX 3a/1a4 PHOPUTETOM
SBIIAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (PUIUUYECKUX SBICHHM W TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BblOOpa (U3MUECKONW MOAENU [UIsi CUTYyallud MPaKTUKO-
OPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
obecrieyeHnto yueOHOro mporecca 0a3oBBIH YpOBeHb Kypca (PH3WKH Ha YpOBHE CpPEIHETO
obmiero oOpazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX MPEAMETHOrO KaOWHeTa (PH3MKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYyYHOro 1ukia. B kabunere
¢bu3uKu  JOMKHO OBITh HeoOXxoammoe JabopaTopHOe OO0OpPYIOBaHHME JUISI BBITTOJIHCHHS
yKa3aHHBIX B IporpaMMe No (GU3MKe YYEHHUECKUX MPAKTHUYECKUX paboT M IEMOHCTPAI[MOHHOE
obopyoBaHue.

JleMoHCTpalmoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMMAJIbHON JOCTaTOYHOCTH M OOECIEeYMBAET IOCTAHOBKY IEPEUMCIEHHBIX B MPOTrpaMMe I0
¢u3nKe KIFOYEBBIX JEMOHCTPAlM IS WCCIICAOBAHUS HM3Y4YaeMbIX SBJICHHUH M MPOIECCOB,
SMITUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlabopaToproe oOopyaoBaHHE ISl YYCHHYECKHUX MPAKTHYECKUX padoT (opMHpyeTCcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECTIeYMBAETCS B pacyéTe OAHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TeMaTuueckne KOMIUIEKTHI J1a0OpaTOpHOTO O0OOPYAOBAaHUS IOJDKHBI OBIThH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH LIETSIMH U3y4EHUS (PU3HKH B 00111eM 00pa30BaHUM SBISIOTCS:

e (QopmupoBaHHE HHTEpeca U CTPEeMJICHHS OOYyYaromMXCs K HAyYHOMY H3yUEHHUIO

NPUPOBI, Pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABICHUH O HAydHOM MeETOJIeé TMO3HaHuiA H (OPMUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILIECHHS K OKPYKAIOIIUM SIBIICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa U3yYeHUS] OCHOB CTPOCHHUS
MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHne YMEHUI 00BSICHATDH SBJICHUS C MCIIOIb30BAaHHEM (QH3MUYECKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

(dbopMupoBaHUE MPEICTABICHUH O PONU (U3UKH ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTkeHne STUX 1enell o0ecreunBaeTcs pelIeHHeM CIeAYIONIMX 3alad B IPoIecce
M3yYCHHS Kypca (PU3UKH Ha YPOBHE CPETHEr0 00MMIeTro 00pa30BaHuUs:

MpUOOpEeTEeHUE CUCTEMBI 3HAHUN 00 OO0mMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SIEKTPOINHAMUKY, KBAHTOBYIO
(U3UKY U DIIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETUYECKUE 3HAHUA M1 OOBICHCHHS
GU3MYECKUX SBJICHUA B TPUPOJAE UM I TPHUHITHS TMPAKTUYCCKUX PEIICHUHA B
MOBCETHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHHs pPAa3IUYHBIX 3a/Ja4 C SBHO 3aJaHHOW (PU3UUECKOM
MOJIETIbIO, 3aJlad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (U3HUecKoin
MOJIEJIH, aJICKBaTHOW yCIIOBHSM 3a]1a4H;

MOHUMAaHUe (PU3UYECKHX OCHOB WM TPUHIIMIIOB JCHCTBHS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, MX BIMSHUS Ha OKPYKAIOLIYI0 CPENY;

OBJIaJICHUE METOAAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHajlu3a W  UHTEprIpeTanuu  HUHQOpManuu,  ompeaeseHus
JIOCTOBEPHOCTH MOJYYEHHOI'O Pe3yibTaTa;

CO3/IaHH€ YCIIOBHUI NI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATEILCKOW, TBOPUYECKOM
NEeSATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE CpEeAHETO OOIIero oOpa3oBaHHS
orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 vyaco (2
yaca B HEJICIIO).

[IpennaraemMselii B mporpamme 1o (GU3HMKe NepeueHb JIA0OPATOPHBIX M MPAKTUICCKUX padboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS JTA0OpAaTOPHBIX PaboOT u
OTIBITOB C YUYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatoIInuXCsl.



COJAEPKAHUE OBYYEHMUA
10 KJIACC

Paznea 1. ®du3uka U MeTObI HAYYHOI'O NIO3HAHUS
@®usuka — Hayka o mpupoge. Haydnele mMeTonbl NMO3HaHUSA OKpyXKarowmero mupa. Poisb
SKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE TTO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pusnueckux siBIeHUN U npoueccoB. Hayunble runoresbl. @uznyeckue
3aKOHBI ¥ TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3UUECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Porr m mecto ¢usuku B (pOopMUPOBAaHMH COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.
Llemoncmpayuu

AmHanorossie 1 HU(GPOBBIE U3MEPUTENILHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe aBwkeHrne. OTHOCHUTEIBPHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
otcuéra. TpaekTopus.

[lepemerienue, CKOpPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOM TOUYKH, MX MPOEKIMH HAa OCU CUCTEeMbl KoopAuHAT. CJIO0KEHHUE MEepeMEeIeHU 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHE. [ paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMEIICHUSI MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBoOoaHoe masieHne. Y cCKopeHrue CBOOOTHOTO TTaICHHUS.

KpuBonunerinoe nBuxeHue. JIBH)KEHME MaTEpUATIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas cKopocTh. llepuon u
gacTtoTa oOparienus. LlenTpocTpeMurenbHoe yCKOpEeHHeE.

TexHuueckue yCTpoMcTBA M MPAKTUUECKOE NPUMEHEHUE: CHUIOMETp, JBM)KCHHE
CHaps0B, LIETIHbIE U PEMEHHBIE MTEpEIaUH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTUK JABUKCHUSI.

[IpeobpazoBanme NBIKEHHUH ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habumoienue nBrxeHus Tena, OpomIeHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenue yckopeHus cBOOOHOTO MaJCHHUS.

Hamnpasnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenre HepaBHOMEPHOTO JBMKEHHUS C 1IEJIbIO OTIPE/IETICHIS] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIGHHMSI ~ MEXIY  MYyTSAMH,  HPOMJIEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHBIE pPaBHBIC MPOMEXKYTKH BPEMEHH TPU PAaBHOYCKOPCHHOM JBIDKCHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS ApPUKa B BI3KOU KUIKOCTH.
Wzydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Tpuauun otHocurensHOCTH ['anuiies. Ilepbiii 3akoH HeroToHa. HEpLIManbHbIE CUCTEMBI
OTCUETA.



Macca tena. Cwumna. IlpuHnun cynepmo3unmu cuil. Btopoil 3akoH HbroToHa s
MaTtepraibHO TOUkHU. TpeTuii 3akoH Hbr0TOHA 1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibkeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbXeHUS U cuia TpeHus nokos. Kosddunument tpenus. Cuia conpoTUBIECHUS
P IBMKEHUU TeJIa B )KUJKOCTHU WM rase.

[TocTynaTtensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpaieHus. [lmedo cuibl. YciaoBus paBHOBECHUS
TBEPAOIO Tea.

TexHuyeckue ycTpoiCTBAa M NPAKTHUUECKOE TPUMEHEHHWE: TMOALIMIHUKY, JIBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIuu.

CpaBHeHME MacC B3aUMOJEHCTBYIOIINX TEl.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Ae(opMarium.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJECHUH.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHMSL.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenue nBuxeHus: Opycka Mo HaKJIIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYXXKMHE M PE3UHOBOM
obpasie, oT ux aedopmarium.

HccenenoBanue ycnoBuil paBHOBECUsS TBEPAOTO TeJIA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonbl cOXpanenus 6 MexaHuke

Hmnynbe MaTepralibHOM TOYKHU (Tena), CHCTEMBl MaTepUaIbHBIX TOYeK. VIMITyNIbC CUIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunetnueckass sHeprus marepuaibHOM TOUYkd. Teopema 00 M3MEHEHMHM KUHETHYECKOM
JHEPIUH.

[TorennmanbHas sHeprus. [loTeHIMaNbHAS SHEPTHS YIIPYTO Ae()OPMUPOBAHHOMN MPYIKUHBI.
[TorennuanbHast SHEPTUs Tesla BOJIU3U MOBEPXHOCTH 3EMITH.

[loreHunanbHble M HEMOTEHIMANbHBIE CHIbl. CBA3b pabOThl HEMOTEHLMAJIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MNPy KUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHUMAIbLHON PHEPTHHU B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



N3ydyenne aOCOMOTHO HEYNPYroro yaapa € TMOMOIIBI0 JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHl CUJIBI C M3MEHEHHEM MEXAaHWYECKOW DSHEpPruu Teja Ha
MpUMepe PaCTHKEHHS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa 4 TEePMOIUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE 00OCHOBAHUE.
BbpoynoBckoe aBmwxkenue. Juddysus. Xapaktep IBHKEHHUS W B3aUMOACUCTBHUS YaCTHUIL
BeliecTBa. Monenu CTpOEHHs Ta30B, >KUIAKOCTEH M TBEPABIX T M OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeined. Macca u pa3mepbl MoJieKys. KoiauyecTBo BeliecTsa.
[TocrossuHast ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH
uaea’sbHOro rasa. AOCONMIOTHas TeMmIeparypa Kak Mepa CpeiHed KHHETHYECKOW »Hepruu
TEIJIOBOTO JBWKEeHMs vactul Trasza. lllkana Ttemmeparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmaneiipona. 3akon JlanpTona. M3ompoiieccsl B UJI€aJIbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBieHne H30MPOLECCOB: U30TEPMa,
n30x0pa, u3obapa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAaIOIIME JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaguu MOJEKYI
OpPraHUYECKUX COEAVHEHUN.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKCHHSI.

Mopnens onsbira IlITepna.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHUS.

Monens, niurocTpupyloLias Npupoy JaBlIeHUs ra3a Ha CTEHKU COCya.

OnbITHL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenue Macchl BO3QyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHUil 00bEma
KOMHATBHI, IABJICHUS U TEMIIEPATYPhI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPAMU COCTOSIHUSI pa3peKEHHOT'0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuyeckass cucreMa. BHYTpeHHSS 3HEprus TEPMOAMHAMUYECKON CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmmyecTBo TerioTel U padoTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
nJeanbHOro ra3a. Buasl ternonepeiayun: TEIONPOBOAHOCTh, KOHBEKIMS, U3ITyYEeHHE. Y IeIbHas
TEIIOEMKOCTh BelecTBa. KoandyecTBo TEIIOTHI pH TEIUIonepeaaye.

[Tonatue o0 anmabGatHoMm mponecce. IlepBbiil 3akoH TepMonuHamuku. I[IpumeHenue
MEPBOTrO 3aKOHA TEPMOAMHAMHUKY K H3omporieccam. [ padudeckas mHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.

Ternnoeie MamuHbl. [IpuHIMnG neiicTBUs TemaoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeIUIoBbIX MamnHax. Koaddumnuent nonesnoro aeiictsust terioBoil mamuuel. ukin Kapro u
ero KO3 UIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpoOWCTBA M NPAKTUYECKOE IPUMEHEHHE: [BUraTeilb BHYTPEHHEIrO
Cropanus, ObITOBON XOJOJMIBHUK, KOHIUIIHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEPIMH Tella MPH COBEPIICHWH DPAaOOTHI: BBUIET NMPOOKH W3
OyTBUIKH TIOJl JIEHCTBHEM CKaTOro BO3[yXa, HarpeBaHue 3(Qupa B JATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTPAIINS).

W3meHneHne BHyTpeHHEH 3Hepruu (TeMIepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOHHBI, ABUraTessi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvie nepexoovl

[TapooOpazoBanue u koHjaeHcarus. Mcnapenue u  kuneHue. AOCOIIOTHAsT U
OTHOCHUTEJIbHAs BIAXKHOCTh Bo3/1yXa. HachlleHHbll nap. Y aenbHas Temiora napooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucrammmueckue u amop@Hble Tena. AHU30TPONHs CBOUCTB KPUCTAJIIOB.

Kunkue xpuctampl. CoBpeMeHHbIe Marepuanbl. [lnaBiaeHue m KpucTauim3amus. Y elibHas
teruiora raBneHus. Cyonumanms.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHUYecKue YCTpPOWCTBA W TPAKTHUECKOE NPUMEHEHHUE: THTPOMETP U TCHXPOMETP,
KaJOpUMETpP, TEXHOJOTHHM TIOJIy4€HUS COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HAaHOMAaTepHaJloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenve npu MoHM>KEHHOM JIaBJICHUH.

CriocoObl U3MEpEeHHs BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAILIIOB.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

M3MepeHre OTHOCUTENBHOM BIAXKHOCTU BO3/yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Inexmpocmamuka

OnekTpu3aius Tel. ONEeKTpUudeckud 3apsd. JlBa Buaa BIEKTPUUYECKUX  3apsiiOB.
[IpoBOAHUKH, TUAEKTPUKH U MOJTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO0 3apsia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHslli  JIEKTpUYECKHI  3apsn.
Onektpuyeckoe rmone. Hampspk€HHOCTH diiekTpuueckoro o, [lpuHmmMm cyneprno3umuu
ANEKTPUUECKUX MoJieH. JINHUM HanpssKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarnyeckoro mods. Ilorenuwman. Pa3HOCTh MOTEHIMANOB.
[IpoBOHUKYN M AMDIEKTPUKH B DJIEKTPOCTATUYECKOM ToJIe. J{M3IeKTpruyecKast IpOHUIAEMOCTb.

OnektpoémkocTh. KonzeHcarop. DJeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE JSJICKTPONPHOOPOB, KOHACHCATOP, KOMHPOBATHHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO U MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3anmMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE T10JIE 3apSKEHHBIX TEII.

[IpoBOHHKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKas 3alluTa.

JIMDIIEKTPUKH B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOMIAAM IUIACTHH,
pPacCTOSTHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inekmpuyeckuit moxk. Toku é paznuynvix cpeoax

DNeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUS 3JEKTPUUECKOTo ToKa. McTouHukM ToKa.
Cuna toxka. ITocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka enu.

DNeKTpUUYECKOE COIIPOTHBJIICHUE. VY nensHoe CONPOTUBIIEHUE BEILECTBA.
[TocnenoBarenpHOE, MapajuielibHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHoOCTh 3JIEKTPUUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHHKA TOKA. 3akoH OMma 11
MOJTHOM (3aMKHYTOM) AsiekTpudeckoit nenu. KopoTkoe 3aMbIikaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COITPOTUBIIEHHSI METAINIOB
oT TeMriepatypbl. CBepXIpOBOIUMOCTb.

DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB.

[MonynpoBonnuku. CoOCTBEHHass W TPUMECHas MPOBOAMUMOCTH MOIYNPOBOJIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPEI.

DneKTpUYeCcKuid TOK B pacTBOpax M paciulaBax »3JIEKTPOIMUTOB. DJIEKTPOJUTHUECKAS
aucconuanus. JIEeKTPOIIN3.

DnexTpuyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psan. MoaHus.
[Ina3ma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHHKHM TOKa, JJIEKTpOHArpeBaTelIbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIA OHOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBINA IMOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHMUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOIIAIU
IIONIEPEYHOI'0 CEYEHUS U MaTepHuaa.

CMmeniaHHOE COeTMHEHUE TPOBOJHUKOB.

[IpsiMoe m3MepeHue 3aeKTpoABMXKYIIEH cwibl. KOpoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEeMEHTa U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psg U IPOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOAA.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

N3yueHne cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne  2NEKTPOABMXKYIIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Habmtonenue snexTponusa.

MesknpeaMeTHbIe CBS3H

N3yuyenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIECTBISETCS € YUYETOM
COJZIEpKATENBHBIX MEXKIPEIMETHBIX CBsI3€il ¢ KypcaMM MaTeMaTUKH, OWOJIOTHM, XHMUH,
reorpaduy U TEXHOJIOTUH.

Mesicnpeomemusie nousmus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAYYHOIO IO3HAHMSA:
SBJICHHE, Hay4HbIM (akt, rumores3a, (uznyeckas BEIUUMHA, 3aKOH, Teopus, HaOIIo/eHHe,
HKCHEPUMEHT, MOICTTUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuleHHE CUCTEMbl ypaBHEHMH, JMHEHHass ¢yHKuus, mnapadona,
rurepOoia, uX rpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOEKIMH Ha OCH
KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMXKEHUE B JKUBOH mpupoje, nuddysus, ocmoc, TermiooOMeH
KHMBBIX OPraHU3MOB (BH[bI TEIIONEPEIauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SIBICHUS B
YKWBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TEJ, XHUJIKOCTEH M Tra3oB, JIEKTPHUECKHUE
CBOWCTBA METAJIJIOB, SJIEKTPOIUTHUECKAS TUCCOITUAIINS, TATHBAHNKA.

Tleoepaghus: BIaXXHOCTH BO3yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUH C MCIIOJIb30BaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JBUTaTellb BHYTPEHHETro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCIIE
HaHOMAaTEepHaJiOB, W  HAHOTEXHOJIOTWH,  OJIEKTpOCTAaTHYeCKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpHUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE PHOOPHI, TaTHBAHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocTosiHHBIE MarHWTHL. B3auMozaelcTBHE NOCTOSIHHBIX MarHuToOB. MarmmTHOE IIOJIE.
Bekrop maruutHOM MHAyKUMU. [IpUHIMN CynIeprioO3UMA MAarHUTHBIX NOJIeH. JIMHUM MarHuTHON
uHaykuud. KapTtuHa mTuHuN MarHUTHOW WHJTyKIIMU TTOJIS1 TOCTOSIHHBIX MarHUTOB.

MarautHoe 1oje IpoBOJAHMKA C TOKOM. KapTuHa NMHMHA MHIYKOUU MarHUTHOTO MOJIS
JUIMHHOTO TPSMOI0 MPOBOJAHMKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHKA, KATYHIKH C TOKOM.
OmneiT Opcrena. B3anmoaeiicTBe MPOBOHUKOB C TOKOM.

Cuna Ammepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb MW HampaBieHue. [[BrkeHue 3apspKEHHOM YacTULBI B
OJTHOPOJHOM MarHuTHOM moje. Pabota cuinel Jlopenua.

SBneHue HSIEKTPOMAarHUTHOM HHIyKUMHU. [lOTOK BekTOpa MAarHUTHOM WHAYKIUH.
DNEeKTpOABMKYIIAs CUJIa MHIYKIMU. 3aKOH 3JI€KTpOMarHuTHON uHykuuu dapanes.

BuxpeBoe nanekTpuueckoe mnoiie. DJEKTPOJABMKYILAs CWIA HWHAYKIUM B IPOBOJHHKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.



DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIHOHHAS ME€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJI0HEHUE PNIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIuHYY MHIYKIMKA MarHUTHOTO TOJIS.

B3aumMopeiicTBre AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIATA.

SIBrIeHME SIEKTPOMArHUTHOM UHAYKIWH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JEKTPOABIDKYIIEH CHIIBI MHAYKIIMA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKaA.

SIBiIeHNE CAaMOMHIYKIUU.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenre MarHuTHOTO TOJI KaTYIIKH C TOKOM.

UccnenoBanue necTBUS TOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBI€HUS JIEKTPOMArHUTHONW MHAYKIIHU.

Pazgen 5. Kosebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE KOIEOAHUS

Konebarenbnas cucrema. CBoOOHBIE MexaHMueckue KosebaHus. [apmMoHHUYeckue
konebanus. Ilepmon, wactota, amrumtyna U ¢asa konedanuil. IIpyUHHBIM MasTHUK.
MaremaTHueckuii MasTHUK. YpaBHEHHE TapMOHHWYECKHX Kosebanuid. [IpeBpaieHue sHepruu
IIPU FApPMOHUYECKHUX KOJIeOaHUsX.

KonebGarenbupiii kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B HICATHHOM
KoJe0aTeJIbHOM KOHType. AHAJOrus MEXAY MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKoH COXpaHEHUs YHEPTUU B HACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojeOaHUAX. BbIHYX IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onaHc. BriHyX1€eHHBIE 2IEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemenHnbiil Tok. CHHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSKEHHUS.

Tpancpopmarop. IlpousBoncTBo, mepenada W MOTPEOJEHUE DIICKTPUUECKOW SHEPrHUM.
OKOJIOTMUECKUE PHUCKA MPU MPOU3BOJACTBE IIIEKTposHepruu. KynbTypa uHCHIONB30BaHUA
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudyeckue ycTpoilcTBAa M INPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKHM 3BOHOK,
TreHEpATOp NEPEMEHHOTO TOKA, TUHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojaeOaTeaIbHON CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHYeCKUi
MasITHHK).

HaGmronenue 3aryxaronux Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6mronenue pezonanca.



CB00O/IHBIE AIIEKTPOMArHUTHbIE KOJIEOaHMS.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAalpsDKEHHUS OT BpPEMEHH) JUId
AJIEKTPOMAarHUTHBIX KOJIEOaHM.

Pe3onanc mpu nocinenoBaTenbHOM COEIMHEHUHM PE3MCTOPA, KAaTyIIKH MHIYKTMBHOCTH U
KOHJIEHCATOpA.

Monenb TUHUY 2IEKTPOIEPEIadH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MAJIBIX KOJIEOAHUH TPy3a HAa HUTHU OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne nepeMEHHOT0 TOKa B LENM W3  IIOCIENOBAaTEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

Mexanudeckre BOJIHBI, yCIIOBUA pacnpocTpanenus. Ilepuon. CkopocTe pacnipocTpaHeHHs
u JuiMHa BoJjHbL. [lomepeunble M mpomosnbHble BoOJHBL. HMHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBHS HM3JIy4YE€HMsI JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTauust BektopoB E, B, V B anekrpomarnuTHOi BosiHe. CBOMCTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpa)XCHHE, TMpeJoOMJICHHe, mosipu3anus, audpakuus, uHtepdepenuus. CKopocTh
JJIEKTPOMAarHUTHBIX BOJIH.

[kana 37MeKTPOMAarHUTHBIX BOJH. [IprMeHeHue >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

ITpyHUMIIBI paguOCBA3HU U TeNEBUACHUA. Pagronokanuys.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPY KAIOIIEH CPEJIbl.

TexHudyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajauoNpuUEMHUK, TEJIEBHU30p,
aHTeHHa, Tesniegon, CBY-neus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

Konebmromieecs: Teno Kak HCTOYHUK 3BYKA.

Habmtonenue oTpaxkeHus U MPpeJoMIICHUS MEXaHMUECKUX BOJIH.

Habmtonenue unrepdepeHunu u Audpakimy MEXaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGntonenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOW M YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOWCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHWE, IPEIIOMIICHHE,
noJsisipu3anus, 1udpakuus, HHTepdepeHIHs.

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OHOPOAHOM Cpelie.
JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHune n300pa’keHH B IIIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3akOHBI MpPEJIOMJICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroia MNOJHOTO BHYTPEHHETO
OTpa’KeHUSI.

Hucnepcus ceera. CioxxHbli cocTaB Oenoro ceera. L{Ber.



CoOupatonie u pacceuBarole JuH3bL. ToHkasg nuH3a. DOKycHOE paccTOsHHE H
OINITHYECKasi cujla TOHKOH JuH3bL. [locTpoeHne n300pakeHrii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3BI. Y BEIIMYEHHE, 1aBaEMOE JIUH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BonnoBass onrtuka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB U MUHHUMYMOB B UHTep(EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUYHHKOB.

Hudpakmus  cera. [AudpakumonHas pemérka. YciaoBue HAOMIOACHUS TIIABHBIX
MaKCHUMYMOB IIPH TaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue ycTpoOHCTBa M NPAKTHMUECKOE NPUMEHEHHUE: OYKH, Jyma, ¢oroanmnapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, AU(pakiuoOHHAs
pemeTKa, OISTPOUS.

Llemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHE M MpelnoMiieHue cBeTa. Onruyeckue
puOOPBHI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moienb cBeToBo1a.

HccnenoBanue cBONMCTB N300pakeHUI B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIa.

HaGmronenue natepdepeHium crera.

Hab6monenue nudpakuum cera.

Habmronenue nucnepcun cBera.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue cekTpa ¢ TOMOIMIbIO TU(DPAKIIMOHHON PEIIETKH.

HaGmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300payKeHHM B JIMH3AX.

HaGmronenue agucnepcun certa.

Pa3nes 6. OcHOBBI cieMAJILHOH TEOPHH OTHOCHTEIbHOCTH
I'panunpl NPpUMEHMMOCTH KJIacCHYeCKOM MexaHukd. IlocTymatel crnennanbHOW TEOpUuU
OTHOCUTEJIPHOCTU: HHBAapUAHTHOCTh MOJYJII CKOPOCTM CB€Ta B BaKyyMme, IPHUHIMI
OTHOCHUTEJILHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKpPALICHHUE JTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p MaccChl C SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTULBI. DHEPIUs IOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmoul K6AHMOBOU ONMUKU
®oronbl. Popmyina [lnanka cBs3u >HEPruM (POTOHA C €r0 YaCTOTON. DHEPIUsl U UMITYJIbC
dotoHa.
OtkpeiTue u wuccienoBanue Gorodpdekra. Ombitet A. T. CromeroBa. 3aKOHBI
botorddekra. Ypasuenue DitHmreitHa s hotodpdexra. «Kpacuas rpanuia» horodddekra.
Hasnenue ceera. Omneitel [1. H. JIeGenena.
XuMudeckoe JeiicTBHE CBETA.



TexHudyeckue ycTpoiiCTBa M NpPaKTHUECKOE MPUMEHEHHE: (HOTOINEMEHT, (OTOAATUHK,
coJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu
®dotor(hPexT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHELTHETO GoTod(deKTa.
Caeroauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa nmo paccessHuio o -yactuil. [lnaneraphas
monenb atoMa. Iloctynarel bopa. 3nyuenune u mornomenue GOTOHOB NpPH MEpexoje aToMa ¢
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CHexkTp ypoBHEH SHEpruu aroma
BOJIOPOJA.
BonHoBbIe cBoiicTBa yacTull. BonHel ae bpoinsa. KoprnycKyisspHO-BOJHOBOW JTyau3M.
CHOHTaHHOE U BBIHYKIEHHOE M3TyUYEHHE.
Texnuyeckue ycTpoiicTBa W TNpPaKTHYECKOE TMPUMEHEHHE: CHEKTPaIbHBIM aHaIu3
(cnexkTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Omnpenenenye AMHBI BOJIHBI JIa3epa.
HaGmronenne nuHeHvaThIX CIIEKTPOB M3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol
Habumroienue nuHeRvyaToro CnexkTpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOKHOCTb  CTPOEHHUS  sjpa. OTkpbiTHE
paaunoaktuBHOCTH. OnbIThl Pesepdopaa no onpenenenro cocraBa paaAuo0akTUBHOTO U3JTy4EHUS.
CoiicTBa anb(a-, 0era-, ramMmma-u3iydeHus. BausHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHAa W HelTpoHa. Hykmonnast moxpens sapa ['eizenOGepra—lBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3otonsl.
Anbda-pacniaz. DNeKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmana. ['amma-usnyudenue. 3akoH
pPaZoaKTUBHOTO pachaja.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.
SAnepHble peakuuu. JleJIeHUE U CUHTE3 sEP.
Snepubiii  peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl W TEPCHEKTHBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTUYECKUE aCIEKThI SEPHON SHEPTEeTUKH.
DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
MeTo 161 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.
®dyHaamMeHTanbHbIe B3auMoieiicTBus. EQMHCTBO (hr3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoHCTBa M MpPaKTUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
SAIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHM3UPYIOLIUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB yacTuil (10 TOTOBBIM oTorpadusim).



Pa3nea 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Oranbel  pa3BuTusi acTpoHomuu. [lpukinagHoe M MHUPOBO33PEHYECKOE 3HAYEHHE
ACTPOHOMMUMU.

Bun 3B€3aH0r0 Heba. Co3Be3aus, spKue 3BE3/bI, MJIAHEThI, UX BUANMOE ABH)KECHHUE.

Conneuynas cucrema.

Connue. ConneuHass akTuUBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKHU. JlnarpamMma «CHEKTpaJbHBIM KIIacC — CBETHUMOCTB». 3BE3MBI
[JIABHOM TMOCJEI0BATENIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» [UJIsl 3BE37 TJIaBHOM
IoC/IeA0BaTeNbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoItoLMU CoJHIA U 3BE3]T. DTambl )KU3HU 3BE3NL.

Muieunsiii [1yTs — Hama [Manaktuka. [lonoxenue u auxenue Conana B [NanakTuke. Tumsl
rayiakTuk. Pannoranaktuky u kBa3zapel. YEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo0i1eMbl aCTpPOHOMUH.

Yuenuuecxue nabnrooenus

HaGutoieHust HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
ISl ONpeIeNICHHsI TIOJIOKEHNsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOro noiymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uiraner, Maeurnoro [TyTu.

Oo0o0maruee noBTOpeHne

Ponb ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, COIMAIbHON U
THYECKOW cdepax HesTeNTbHOCTH YeNoBeKa, pojib M MecTo (U3UKM M aCTPOHOMHU B
COBPEMEHHOW HayyHOW KapTMHE MHUpa, poib (u3nyeckod Teopuu B (OPMHPOBAHUU
NpeCTaBIeHUN 0 (PU3NYECKON KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJCTABICHUN O IIPUPOJIE.

MesxknpeamMeTHbie CBSI3H

Nzyuyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymIecTBISETCS € YUYETOM
COJIEP>KATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IIO3HAHMSL:
ABJICHUE, HAay4HbIM (akt, rumnoresa, (uzndeckas BEIUUMHA, 3aKOH, Teopus, HaOIIoIeHHe,
JKCIIEPUMEHT, MOACIIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUYECKUE (PYHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (YHKIUH,
MpU3HAKU TI0I00US TPEYTOJIBHUKOB, ONPEIeIeHNE TUIOMIAIU TUIOCKUX QUryp U 0o0bEMa Te.

buonocus: snextpuyeckue SBICHHUS B KMBOW NpPUPOJE, KojeOaTeNbHBIE IBUKCHHS B
KUBOM IpUPOJIE, ONTHUYECKUE SIBICHUS B >KMBOM IPUPOAE, ACHCTBUE pajuallid Ha >KUBBIC
OpPTraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATbHBIN aHAIN3.

l'eocpagpusa: marHuTHBIE TIOTIOCA 3E€MIIH, 3aJIe)KM MAarHUTHBIX pyaA, GOTOCHEMKA 3€MHOU
MTOBEPXHOCTH, NIPEICKA3AHNE 3EMIIETPSICEHUM.



Texnonocus: NTUHUM JIIEKTPOIIEpead, T€HEpaToOp MEPEMEHHOIO TOKa, JIEKTPOIBUIaTelb,
MHAYKIMOHHAs Te4yb, pajap, paJuONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHAst OaTapesl.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mnpenmera «®dusuka» Ha ypOBHE CpPEAHEr0 OOIIEro 0O0pa3oBaHHA
(6a30BBIf  ypOBEHB) JIODKHO  OOECTHEUHUTHh  JOCTHDKCHHE  CICAYIONIUX  JIMYHOCTHBIX,
METaNpeIMETHBIX B MTPEIMETHBIX 00pPa30BaTEILHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlnaHOCTHBIE pE3yNbTaThl OCBOCHHUS y4ueOHOro mpeamera «DPu3MKa» AOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTHh O0YYarOUINXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEHl JTUYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAIMii, TO3UTHUBHBIX BHYTPEHHHUX
yOCKICHUI, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacUIMpeHHe >KMU3HEHHOTO ONbITa U OMbITa AESITEIbHOCTU B IMPOIECCE peallh3allid OCHOBHBIX
HaIpaBJIeHUH BOCITUTATEILHOM IEATETLHOCTH, B TOM YHCJIEC B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHUA:

cOPMUPOBAHHOCTh TIPAXKIAHCKOW MO3UIMH  00ydYarollerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJ€Ha POCCUHUCKOro OOIIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHUECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpecax I'pakJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aWMOJICUCTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOHN U BOJIOHTEPCKOM NEATENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIMTAHMSA:

c(hOpPMHUPOBAHHOCTHh POCCUNMCKOMN TPaKIaHCKON HICHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSM POCCUUCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B ACSITEILHOCTH YU4EHOTO;

OCO3HaHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOTO OyAyIIero;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUA:

WHTEpPEC K pa3IuyHbiM cdepam TpodecCHOHATBHON ACSITEIHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3NKOH W TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BEIOOP Oymymiei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHMIO U CaMOOOpa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh JKOJOTMYECKOW KYJBTYPBl, OCO3HAHHE TIJI00aTBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE U OCYLIECTBICHUE IEHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUsA
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA;

paclUIMpEeHHE OIbITa JEATEIBHOCTH OJKOJOTMYECKOW HAaNpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HaHU 10 pU3HKe;

7) HEHHOCTH HAYYHOT0 ITO3HAHMS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (hU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAayYHOU JEATEeNIbHOCTH, TOTOBHOCTD B IPOLIECCE U3YyUCHHS (PU3UKU
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO AEATENIBHOCTh MHAUBUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATIbHbIE YUeOHbIE TelCTBUS
ba3oBble Jjornueckue AeHcTBUS:

CaMOCTOSITENILHO (DOPMYJIHPOBATh W aKTYadU3WPOBaTh TNPOOJEMY, paccMaTpUBaTh e&
BCECTOPOHHE;

OTIPEIEIATh IENH IeATeIIbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH UX JTOCTHXKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHS MPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepPHAbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATCILHOCTH, OIEHMBATH COOTBETCTBUE pPE3YJIbTATOB IETISM,
OIICHUBATh PUCKU TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMIOJHATH pPabOTy B YCIOBHSIX PEABLHOTO, BHPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHE MPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBaTeabCKue JeiicTBHS:

BIIQ/IETh HAYYHOW TEPMHMHOJIOTHEH, KIIOYEBBIMU MOHATUAMH W MeToAamu (pusmdeckoin
HaYyKWU;

BJIQJICTh HABBIKAMHU Y4YeOHO-MCCIIEOBATEIHCKON M MPOEKTHON NEATEIHHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITSIIBHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJCPKAHUS, TPUMEHCHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHS,

BIIQJICTh BHJIAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUWS, €r0 WHTEPIpPETAIIHH,
npeoOpa3oBaHMI0 W TPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHUTYyallMsIX, B TOM 4YHCJIE MpH
CO3/1aHUU YYEOHBIX MMPOCKTOB B 00JIACTH (PU3UKU;

BBISBJISITh MPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyalM3UpOBAaTh 3a/adyy, BBIJIBUTaTh
TUIOTE3y €€ peIICHHs, HAXOIUTh AapryMEHTBI JUIS JIOKA3aTelIhCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3WPOBATh IOJYYCHHBIE B XOJAC pPEIICHHUS 3aJadll  Pe3yJIbTaThl, KPUTHYCCKH
OIICHHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHUSX;

CTaBUTHh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/laud B 0Opa30BaTEIIbHOW JIEATEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUU (HUBUKH;

JaBaTh OIEHKY HOBBIM CHTYAI[USIM, OIIECHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00IACTh KU3HEACSITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPE/IaraTh OPUTHHAIBHBIE TIOJXO/bl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 331a49H, JIOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.



Padora ¢ undopmanmeii:

BJIaJIETh HaBBIKAMH MMONyYeHHS HMH(pOpMaAIy (PU3NIECKOTO COIEPKAHUS M3 MCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBIATH TIOWCK, aHajh3, CHCTEMAaTHU3alUI0 U
MHTEPIIpETannio HHOOPMALUH PA3TUIHBIX BUIOB U (OPM IPEICTABICHNUS;

OLIEHUBAThH JJOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIONIb30BATh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHUH B
pEUICHNN KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPTaHM3alMOHHBIX 3aJad ¢ COONIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeskeH s, IPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO CONEp)KaHWS B PA3IUYHBIX (Qopmarax ¢ y4ETOM
Ha3HAueHUs WHPOPMALMU W I[ENEBOM ayAWTOPUH, BBHIOMpas ONTUMAIBHYI0 (QOpMYy
NPE/ICTaBICHNS U BU3YaTH3AIUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBISATH OOIIEHNUE HA YPOKaX (DU3HKHU M BO BHEYPOUHOI EATEIbHOCTH;

pacmo3HaBaTh NPEANOCHITKA KOHGIUKTHBIX CUTYaIMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTMYHO M3Jaratb CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHHOW U WHIUBUIYIBHOU PabOTHI;

BBIOMpATh TEMATHKy W METOIBl COBMECTHBIX JCUCTBHU C YYETOM OOIIUX HHTEPECOB H
BO3MO’KHOCTEHN KayKJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATh LEJIU COBMECTHOM JESITEIIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA O €€ JOCTHXKEHHIO: COCTaBIIATh IUIAaH JEHUCTBUM, pacHpeAcsiiaThb POJIU C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJIA/Ia M KAXKJOTO yYaCTHUKA KOMAHJIbI B OOIIHUN pe3yibTatr
o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIC MPOEKTHI, OLICHUBATh HMJIEU C TO3UIIMH HOBHU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B pA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATENIBHYIO NIESTEIBHOCTh B 00JNACTH (DU3MKH U
aCTPOHOMMH, BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX M KAYEeCTBEHHBIX 3ajad, IUIaH
BBITNIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ YYETOM HUMEIOUIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUI;
JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;
pacImupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTCHUH;
JieNaTh OCO3HAHHBINM BBIOOpP, apryMEHTUPOBATH €ro, OpaTh Ha cebsi OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;
CcrocoOCTBOBAaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO JPYIWIUU B oOjactu  (pu3ukw,
MIOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHAJIbHBbI MHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTH, OIECHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEIbLHOU pe(bJIGKCI/II/I KaK OCO3HaHUsA COBECPIIACMBIX HeﬁCTBHﬁ
Y MBICITUTEIILHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

yYMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS TI0 UX CHIDKCHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX MPH aHAITU3E PE3YJIbTATOB JCATEIbHOCTH;

MNpUHHUMATDh 08651, IHOHUMasA CBOHM HEAOCTATKH U JOCTOUHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JIPYTHX MPU aHAIU3E PE3YIbTaTOB IEATEIHHOCTH;

MIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OIIUOKH.

B mponecce JOCTUKCHUSA JTMIHOCTHBIX PE3YJIbTATOB OCBOCHU A IMTPOTpaMMBI 110 (1)I/I3I/IK€ JJISL
YPOBHS cpeaHero olmiero o0pazoBaHusl y 00yUYarOIIMXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEIIICKT, MPEATNOIaralonui copMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIIOYAKOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAILHOE COCTOSHUE,
BUJICTh HANPaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpPCryJImpoBaHus, BKJIIIOYArOIICTO CaAMOKOHTpPOJIb, YMCHUC NpUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aTalTHPOBATHCS K AMOILMOHAIBHBIM
HU3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, 6I>ITI) OTKPLITHIM HOBOMY,;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH HCXOISl U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKIFOYAIOIICH CIIOCOOHOCTh TOHHWMATH 3MOITMOHAILHOE COCTOSHHUE JIPYTHX,
YUYUTBIBATh €TI0 TIPU OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCThH BBHICTPAUBATh OTHOIICHUS C APYTUMH
JIIOIbMU, 3a00THUTHCS, IPOSIBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIINXCS YMEHHA:

JI€MOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpA, B Pa3BUTUN COBPEMEHHOW TEXHUKH W TEXHOJIOTMH, B IPAKTHYECKOU
NESTEILHOCTH JTIOACH;

YUUTBIBaTh TPaHMLIBI NPUMEHEHHUS HU3YyUEHHbIX (PU3MUECKUX MOJENEH: MaTepualibHas
TOYKa, MHepIHalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPIOE TENO, MICAIbHBIA ra3, MOJEIU
CTPOEHMsI Ta30B, KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIN JJIEKTPUUECKUN 3apsij NPU pELICHUU
bu3HYECKUX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA U AJIEKTPOJAMHAMUKH:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE [IBKEHUE, CBOOOJHOE IaJeHue Tell,
JBIJKEHHE 110 OKPYXKHOCTH, HHEpLMs, B3aumojeiicteue Ten, auddysus, OpoyHOBCKOE
IBM)KEHHE, CTPOEHHUE KHMJIKOCTeH M TBEPABIX Tell, U3MEHEHHEe 00bEMa Tel IpH HarpeBaHUU
(oxJaXKIeHNUH), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHJCHCAINS, TUIaBJICHUEe, KpUCTAJUIU3allus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, IOBBIIICHUE AABJICHUS Ia3a IPU €ro HarpeBaHUM B 3aKPBITOM
cocyze, CBsA3b MEXKIY IIapaMeTpaMH COCTOSHHUS Ta3a B M30IPOLECCaxX, JJIEKTPU3ALHUSA Tell,
B3aUMOJICICTBUE 3apsI0B;



OIMCHIBATh MEXaHMUYECKOE JBM)KEHUE, UCHOJb3Yys (PU3MUECKUE BEIMYMHBL: KOOpAMHATA,
IyTh, MEpPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHa, UMIIYJIbC Tejla, KMHEeTHYecKas
SHEprusi, NOTEHIUalbHAas SHEPIUs, MeXaHHueckas padoTa, MEXaHWYeCKas MOIIHOCTb; IpH
ONMCaHUM TMPABWIBHO TPAKTOBaThb (U3MYECKUH CMBICH HCHOJIb3YEMbIX BEIMYUH, HX
0003HAaYEHUS U €IUHUIIBI, HAXOIUTH (POPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (PU3MUYECKYIO BEIUYUHY
C JIpyTrUMH BEIIMYMHAMU,

OIUCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢u3nueckre BENWYHMHBI: JIABJICHUE Tasza, TEeMIIepaTypa, CpexHss KWHEeTH4YecKas SHEeprHs
XA0TUYECKOTO JBUKEHMSI MOJIEKYJ, CpPEAHEKBAApPaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS PHEPrus, padoTa ras3a, KOd(pQHUIHMEHT MOJE3HOrO JEHCTBUS TETIOBOTO
JBUTATENS; TIPU OMMCAHUU TPABUIIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTHUNH,
ux OOO3HAYEHMsS M E€IUHHULBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BEJTUUUHAM;

OIIUCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIECTBA MU DJIEKTPUUECKHUE SIBICHUS
(mporecchl), UCTIONbB3Ysl (U3UUECKHUE BEUYMHBL AIIEKTPUUECKUM 3apsijl, 3JIEKTpUYEcKoe IoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIUAIOB; IPU ONUCAHWM IIPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIb3yEMbIX BEJIWYMH, MX OOO3HAYCHHUS W €IUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETMUNHY C IPYTHMHU BEIIMYHHAMH;

aHATM3UPOBaTh (YU3NYECKHE TPOIECCHl U SIBICHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPaHEHHs] UMITyJIbca, MPUHIUI CYNEPIIO3ULIUN CUJI, TPUHIUI
paBHOINPABUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KWHETHMYECKON DHEPIrUU TEILIOBOTO IBHXKCHHS
MOJIEKYJT ¢ a0CONIOTHOM TeMIlepaTypol, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHS
AJIEKTPUYECKOTO 3apsija, 3akoH KylloHa, Mpu 3TOM pas3iinyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMIIBI ICHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3nyaTh ycaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMS B IOBCEAHEBHOM KU3HM,

BBITIOJHATh JKCIIEPUMEHTHI 10 HCCIIEOBAHMIO (PU3UYECKUX SBJICHUM M TPOIECCOB C
UCTOJb30BAaHUEM MPSAMBIX M  KOCBEHHBIX HW3MEpEeHuH, mpu 3TOM  (QOpPMYyJIHUPOBAThH
npobnemy/3ajayy M TUIOTe3y y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
MPEUIOKEHHOTO 000PYI0BaHUs, IPOBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpPsSMble M KOCBEHHbIE H3MEpEHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUS] M HWCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKHU
MIOTPELIHOCTEN H3MEPEHUN;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXIY (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX M3MEPEHHH, MPH 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJyYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U rpadUKOB, J€JaTh BHIBOJbI
II0 pe3yJIbTaTaM MCCIEIOBaHNUS;

coOmoaTh mpaBuia O€30MacHOro TpyJda NPH IMPOBEACHUM HCCIEIOBAaHUNH B paMKax
yu4eOHOTr0 HKCHEPUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M TPOEKTHOH  JESATEIbHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyAOBaHUS;

pemaTh pacu€THbIE 3aJayd C SIBHO 33JaHHOW (DU3MYECKOW MOJENbIO, HCIOIB3YS
¢u3nyeckye 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHAJIN3a yCJIOBHS 3a7a4dl BEIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIENATh (PU3NYECKUE BEIMUMHBI U (QOPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelieHwUs,
MPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJyYE€HHOI0 3HauUeHUs (pU3nyecKoi BEINYHHBI,



pelaTh KayeCTBEHHBIE 3aJauyd: BBICTPAMBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOYKY
paccy>XJIeHH ¢ ONOpOi Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

UCTONB30BaTh TMPH pPEUICHWH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHEIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYpPHPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBlICHUs y4yeOHOH u
HAyYHO-TIOMYJISIPHON HH(POpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATh MOJyyaeMyto HH(pOpMaIHIo;

IPUBONUTE MPUMEPH! BKJIaJa POCCUICKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIEr0 MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HU IS
obecrieyeHnst 6€30MaCHOCTH MPU OOPALIEHUHN C TPHOOpAMH U TEXHHUECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHHS 3JI0POBbS U COOJIIOIEHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOILEH Cpee;

paloTaTh B IpYIIIE C BHIIIOJIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO pacHpeleNsaTh OO0S3aHHOCTM M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHAAPTHBIX CUTyallUsX, aJleKBaTHO OLCHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi poOIIEMBI.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUAIOIINXCS YMEHUMA:

JIEeMOHCTPHPOBATh HA MPUMEpPax poib U MeCTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
NEsTeIbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJeNeil: TOoueUHBIN
ANIEKTPUYECKUM 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fAepHas MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO sI/Ipa MIPU pelIeHnN GU3NUECKUX 3a]1a4;

pacrio3HaBaTh ()U3MYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOW (DM3MKU: 3JIEKTpUUECKas MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHuTHOE JEMCTBHS TOKa, B3aUMOJAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAas
WHAYKIMS, JAEWCTBHE MarHUTHOTO IOJII HAa NIPOBOAHMK C TOKOM M JABWXKYLIMMCS 3aps,
3JIEKTPOMArHUTHbBIE KOJI€OAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHHE CBETa, OTPAXKEHHUE,
npesomiieHue, uHTepdepeHuus, audpakuus W MOJApU3alUs CBeTa, IUCIEPCUsl CBETa,
dotornexkrpudeckuit 3¢ dext (porodddext), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE THHEHUATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAs PaJUOAKTUBHOCTH;

OIHUCHIBAaTh H3YYEHHBIE CBOMCTBA BEILECTBA (AIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
IEKTPUYECKYIO MTPOBOAUMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Yys (U3NYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsil, CHJIa TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHMTHOrO Iojs, cwia Amnepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsSl DJIEKTPUUYECKOr0 M MAarHUTHOrO MOJIeH, MEepUoJl M yacToTa KosiebaHWil B
KoJIeOaTenbHOM KOHTYpE, 3apsil U CHUja TOKa B MPOLECCe TaPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEeCKas CHJla JIMH3bI, IPU OMMCAHUM MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJNB3YEMbIX BEIMYUH, UX O003HAUEHUS M EIUHHULIBL,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BEJTMUNHAMM;

ONMCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBICHHUS M IPOIECCHI, HCIONB3YS (u3nyeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPIUS U
uMIynbc (OTOHA, MEPHOJ IoJypaclajga, SHEpPrus CBSI3M ATOMHBIX s€p, IPU ONHCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUN CMBIC] HCIIOJIBb3YEMbIX BEJIWYUH, UX OO0O3HAu€HUs H



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JPYTHMH
BEJTMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHAIM3UPOBATh (PU3UYECKUE IPOIECCH U SBICHUS, HCIONB3YysS (DU3MYECKHe 3aKOHBI H
NpUHLUIBL: 3aKkOH OMa, 3aKOHBl IIOCJIEAOBATEIBHOIO M NApaJUIEIbHOTO COEAUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH S3JEKTPOMAarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHe OWHIITeWHa s ¢oTtodpdekrra, 3aKOH COXpPaHEHHs] DHEPIHM, 3aKOH
COXpaHEHHUs] HMITYJbCa, 3aKOH COXpPAHEHUs »BJIEKTPUUYECKOTrO 3apsijia, 3aKOH COXpPaHEHHUS
MacCOBOI'0 4HCIHa, MOCTyJlaThl bopa, 3aKOH paJMOAaKTHUBHOTO pachajaa, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOpPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBUS (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpEeJENATh HAIlpPaBJICHUE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJIA MPOBOJAHUKA C TOKOM,
cwiibl AMriepa u cuitsl JIopenna;

CTPOHTH U OMHCHIBATH N300pakeHNe, CO3/1aBaeMOe TIIOCKUM 3€PKaIOM, TOHKOM THH30M;

BBITIOJHATh 9KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHHM W TPOIECCOB C
UCIIONIb30BAHMEM TPSMBIX M KOCBEHHBIX UW3MEPEHH: TIpH J3TOM  (HOPMYJIHPOBATH
npobiieMy/3amaqy ¥ TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, CcoOMpaTh yCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUSI, TPOBOANTH OTBIT U OPMYITHUPOBATEH BHIBO/IHI,

OCYIICCTBIISITh TPSMbIE W KOCBCHHBIC HM3MEpPEHUS (PU3NYCCKUX BEIMYMH, IMPH STOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHs] M HCIOJIb30BATh H3BECTHHIE METOAbl OLIEHKH
MOTPENIHOCTEN H3MEPEHUM;

UCCIIEeIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUH:
IIPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBHCHUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W TpaduKoB, JeNaTh BHIBOJIBI IO pe3yibTaTaMm
HCCIIE0BAHMUS;

coOmoaTh mpaBuia 0E30MacHOr0 TpyJda TMPH TMPOBEIACHUM HCCICIOBAHUNA B paMKax
y4e0HOTO OKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKOW ¥  MPOSKTHOH JIESATENBHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB U 1JAOOPaTOPHOro 000pyAOBaHUS;

pemate pacu€THble 3aJaydl C SIBHO 3a/JlaHHOM (U3MYECKOW MOJAENbI0, HCIOJB3YS
¢bu3nyecKkre 3aKOHBI M MIPHUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMpATh (PU3NUECKYIO
MOJIeTIb, BBIJICIATh (PU3NYECKUE BEIMYMHBI U (QOPMYIBI, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MIPOBOANTH PACUETHI U OIICHUBATH PEAIbHOCTD IMOJIYYCHHOTO 3HAYCHHS (PHU3UUECKON BEITHUNHBI,

pelaTh KayeCTBEHHbIE 3aJlayd: BBICTPAMBATH JIOTMYECKH HEMPOTHUBOPEUUBYIO LIETIOUKY
paccy>XJIeHH ¢ ONOpOi Ha M3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SBJICHNUS,

UCIIONIF30BAaTh TIPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIC WH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETALMU U MpeJCTaBiIeHUs y4eOHOU u
HayYHO-TIOMYJIIPHON HWH(POPMAIMK, TOTYYEHHONH W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOTyYaeMyto HH(OPMAILIHIO;

OOBSCHATH MPUHIUIIBI JCHCTBHUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPONUCTB, pa3inyarh
YCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUH;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHHUA 10 (U3UKE B TOBCEAHCBHOW IKH3HU IS
oOecrieueHus 0€30MaCHOCTH TIPH OOpAIIEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU yCTPOHCTBAMH, IS
COXPAHEHHS 3/I0POBbS U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY Kalollel cpee;



paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacHpenesiaTh OO0S3aHHOCTM M IUIAHUPOBATh JEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMOi POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m
NPOrpaMmblI Bcero Kontpoubiibie | - Mpaktiecicn o0pa3oBaTe/ibHbIE
padoThI ¢ padoThbl
pecypchl
Pazngen 1. DPUSUKA U METOJIbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' a y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bub6nmnoreka [JOK
2.2 Hunammia / https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
23 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hitps://m_edsoo ru/7f4 1bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOMN 9 1 bubmuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
butmmoreka [JOK
32 OCHOBEI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK

®a3oBbIe EPEXOIBI

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




Uroro no pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bubnnoreka [IOK
41 JIeKTpoCTaTHEA 10 https://m.edsoo.ru/7f41b£72
47 [TocTostHHBIN 2NEeKTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [JOK
' pas3uyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KoHTposbHbI IIpakTH4eckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
e padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
but6mmoreka [JOK
MarnautHo€ noJie. DIeKTpOMarHuTHas
1.1 I 11 1 3 http
KL s://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
but6mmoreka [{OK
MexaHU4ecKre U dJIEKTPOMArHUTHBIC
2.1 KOJIe0aHust ? ! ulp
s://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
MexaHu4ecKre U dJeKTPOMarHUTHEIE
22 BOJIHBI > ! http
s://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
2.3 Ornruka 10 3 http
s://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIELIUAJIBHOM TEOPUUA OTHOCUTEJBHOCTH
3.1 OCHOBBI cIeITUATBHOM TEOPUH 4 1 bubmmoreka [JOK

OTHOCHUTCIBHOCTHU

http




s://m.edsoo.ru/7f41¢97¢

Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 DneMeHTBI KBaHTOBOM ONTHUKH 6 http
s://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4.2 Crpoenue atoma 4 http
s://m.edsoo.ru/7f41c97¢
but6mmoreka [{OK
4.3 ATOMHOE S1pO 5 http
s://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
bubnuoreka [JOK
5.1 DNEeMEeHThl aCTPOHOMUU U acTPOPHU3UKU 7 http
s://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7
Paznen 6. OGOBIIAIOILIEE IIOBTOPEHHUE
but6mmoreka [{OK
6.1 O6o0maroriee MOBTOPEHHE 4 http
s://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 4
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne | H3Y4eHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI A
pecypchl
I — nonyronue
®dusuka — HayKa O PUPOJIE.
1 Hayunrie MeT(})]I[BI HOEH:.)HI/IH 1 3.09 Bubmuorexa IJOK
y ' https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIEeT0 MUPA
Ponb 1 mecTo usuku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 3.09 bu6muoteka [IOK
Hay4YHOW KapTHUHBI MUpPa, B ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AESATENbHOCTHU JIOAEH
MexaHnndeckoe IBUKEHUE.

3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 10.09 but6mmoreka [{OK
newxkeHus. [lepemenienue, CKOpoCTb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE psIMOJIMHEHOE | 10.09 bubnmoreka [JOK
JBHKCHUEC ' https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE NpsIMOJIUHEITHOE ) 17.09 bu6mmoreka [IOK
B KCHUEC ' https://m.edsoo.ru/ff0c372¢e

6 CBoOoiHOE TIasieHue. Y CKOpeHHe ) 17.09 bu6muoteka [IOK
CcBOOOIHOTO MACHUS ' https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOe ABUXKEHUE. 1 24.09 bu6nuoreka [JOK

JIBr>KeHMEe MaTepuaabHOU TOYKHU 10

https://m.edsoo.ru/ff0c3ada




OKPYKHOCTHU

[IpuHnnn otHOCHUTENBHOCTH [ anuest.

but6mmoreka [{OK

Kunetnyeckast 3HEprHsi MaTepUAIbHON
touku. Teopema 00 U3MEHEHUN

8 HueprmanbHbIE CUCTEMBI OTCUYETA. 24.09
pit . https://m.edsoo.ru/ff0c3be8
ITepssiit 3akoH HetoTOHA
Macca tena. Cuina. [lpunuun
9 CcyIepno3uiy cuil. Bropou 3akoH 1.10 Bubmorexa OK
ynep ' p . ' https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuaibHOM TOYKH
Tperuii 3akon HeroToHa 11 1.10 bu6muoteka [IOK

10
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOTO Tsrotenus. Cuia

11 TsKecTU. IlepBas kocMu4deckas 8.10 bubmmorexa ITOK

- eP ' https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec 8.10 bubnuoreka [JOK
Tela ' https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KoapdumuenT tpenus.

13 Cuna cgn OTI/IBJ‘I@I(-IbI/Id:I IpH BI/IE(GHI/II/I 15.10 bubmmorexa IOK

P P ' https://m.edsoo.1u/ff0c3f76
Tella B )KUJIKOCTH WU T'a3e
[TocTynaTenbHOE U BpamaTebHOE

14 JIBUKCHHE a0COTIOTHO TBEPAOTO TEa. 15 10 bubmuoreka [JOK
Mowment cunsbl. [1nedo cunsl. YcnoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tl
NMnynsc MaTeprabHON TOUYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOYEK. 2210 bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBIKEHUE

16 PaGoTta 1 MOIITHOCTH CHUIIBIL. 22.10 bubnmoreka [JOK

https://m.edsoo.ru/ff0c4502




KUHETHYCCKOH OHCPI'un

17

[TorenmmansHas >HEPTHSL.
[TorenimanpHas 3HEPTUs yIpyro
ne(OpMUPOBAHHON MPYKUHBL.
[ToTennuanpHas YHEPTUS Tea BOIHU3U
MOBEPXHOCTU 3eMIIH

5.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loTenunanbHble U HEMOTEHIMAILHBIE
cuiibl. CBsi3b pabOThI
HENMOTEHUHATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPruu

5.11

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas pabota «MccienoBanue
CBsA31 pa6OTI)I CHJIbI C U'BMCHCHUEM
MEXaHHUECKOW PHEPTUH Teja Ha
MIPUMEPE PACTHKEHUS PE3UHOBOTO
KIyTay

12.11

20

Konrtponsnas pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE

12.11

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKOM Teopuu. bpoyHoBCKOE
nsmwkenue. Auddyszus

19.11

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBUKECHUS U
B3aUMOJICHCTBUS YACTHI] BEIIECTBA.
Mopenu cTpoeHus ra30B, JKUIKOCTEN U
TBEPABIX TEN

19.11

23

Macca MOJICKYIJI. KomnuectBo

26.11




BemecTBa. [locTosnHas ABOF&I[pO

TennoBoe paBHOBecue. TeMmmepaTypa u

24 eé nm3mepenue. [llkana Temmneparyp 2611
Ienascus

25 Wneanpnsriii ra3 B MKT. OcHOBHOE 312 bubmoreka [JOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa

2% CpeaHel KHHETHYECKOM SHEPIUun 3.12 bu6muoteka [IOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI 10.12
JlaboparopHas pabdota «lccrnenoBanue

28 3aBUCUMOCTH MEXK]ly ITapaMeTpaMmu 10.12
COCTOSIHMSI Pa3peKEHHOI0 razay

29 M3onporiecchl B MI€aibHOM ra3e u ux 1712 bubnuoreka [JOK
rpadguveckoe mpecTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3menenus. KonuuectBo 1712 bubnmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHS OJJTHOATOMHOTO UJI€ATLHOTO
rasa

but6mmoreka [{OK

31 Brpt rertonepesain 24.12 https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTD BEILIECTBA.

32 KonunuecTBo Tennotel npu 24.12 Bubmorexa IIOK

Terionepenaye. AnuabaTHbIN TIporece

https://m.edsoo.ru/ff0c5¢36

II — mosryroaue




HepBLII;'I 3daKOH TCpMOAUWHAMHKHU U €TO

bubmmoreka [IOK

33 14.01
NPUMEHEHUE K U30IIpoLIecCaM https://m.edsoo.ru/ff0cSefc
Heob6patumocTs miporieccoB B

34 pu cI)) e. Bropoit I;aKOH 14.01 bubmorexa HOK

pupoze. BTop ' https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHKHU

35 [Ipunuun nevictus u K11/ TermoBoit 2101 bu6nuoreka [JOK
MaIlluHbI ' https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KITJ{ 21.01
DKosoruyeckue npoodaemMbl

37 28.01
TEIJIO3HEPTETUKN

13 O6o00maromuii ypok « MoseKyisipHast 28.01 bubnuotexa [JOK
(buszuka. OCHOBBI TEPMOIUHAMUKI ' https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme Bu6 LOK

noIMoTeKa

39 Mone a 3uka. OcHO 4.02
«Monexypras pu3mx HOBRI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»

40 [Tapoobpa3zoBaHue 1 KOHJAEHCALIMSL. 4.02 bu6mmoreka [IOK
Hcnapenue u kureHue ' https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS M OTHOCHUTEIIbHAS

41 BJI&JKHOCTh BO31yXxa. HachiieHHbIi 11.02 bubmorexa [IOK

Ayxa. - ' https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimdyeckue u

4 amopdHbIe Tena. AHU30TPOIHS 11.02 bu6muoteka [{IOK
CBOMCTB KpHUCTAILIOB. JKuakue ' https://m.edsoo.ru/ff0c6510
Kkpuctajuibl. COBpeMEHHbIE MaTEpHaIbI
[InaBneHue u KpucTamIU3anusl.

43 VY ienbHas TenaoTa MIaBJICHUS 18.02 bubmorexa I[IOK

A ’ ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHUE TEIJIOBOro OanaHca 18.02 bubmuoreka [JOK




https://m.edsoo.ru/ff0c6820

DIIeKTpu3aus Teil. DICKTPUIECKUN

45 3apsa. /[Ba BUIa d3IEKTPUIECKUX Bubmorexa IIOK
pAL. a1 p 25.02 https://m.edsoo.ru/ff0c6bec
3aps0B
IIpoBOAHUKH, AUDIIEKTPUKH U
46 n(])on TIPOBOIHUKU 3aKcI:H COXpaHEHUS 25.02 Bubmorexa OK
YHPOBOA ’ p ' https://m.edsoo.ru/ff0c6bec
AIEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kyinona. TouedHbIN DIIEKTPUUECKUN 4.03 Bubmuorexa LJOK
y ' p ' https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsxk€HHOCTD 3JIEKTPUYECKOTO
43 nons. [TpuHuun cynepnosuuuu 4.03 bu6mmoteka [IOK
ANEKTPUYECKUX Toieil. JInHnm ' https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit aIeKTpOoCTaTUIeCcKOro Bu6 1IOK
HOJIMoTEKA
49 noid. [Torennman. Pa3zHocts 11.03
H https://m.edsoo.ru/ff0c6f00
MHOTEHI[AATIOB
IIpoBoIHUKY ¥ AUIIEKTPUKU B
50 9J'IpeKT OCTAaTUYECKOM HOFJ)'IG 11.03 Bubmaorexa IJOK
p ' ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTb
but6mmoreka [JOK
51 OnexTpoéMKocThb. KoHneHncato 18.03
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIIOCKOTO
52 KOHIIEHCATOpa. DHEPIUd 3apsKEHHOT0 18.03 Bubmaorexa IJOK
a1 pa. p p ' https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
JlaGopaTopnas padora "U3smepeHue
53 PaTopHazi p pet 25.03
3JIEKTPOEMKOCTH KOHAEHCATOpa
54 [IpuHIMI NENCTBHS U IPUMEHEHHE 25.03




KOH/ICHCATOPOB, KOMTMPOBAILHOTO
anmnapara, CTpyWHOTO MpUHTEPA.
DneKTpocTaTHUecKas 3alluTa.
3a3emileHne AIEKTPOIpUOOPOB

55

DIEeKTPUYECKHUI TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cwuia Toka. Hanpsixenue.
Conpotunenue. 3akon Oma it
y4acTKa Ienu

8.04

56

[NocnenoBarenpHOE, MAPATIIEIBEHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padota
«M3y4yeHne cMenIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

8.04

but6mmoreka [{OK
https://m.edsoo0.1u/ff0c7410

57

PaboTta u MOILTHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

15.04

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

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C nuctounuka Toka u
€Tr0 BHYTPEHHETO COTIPOTUBIICHUS

0.5

15.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAs TPOBOJIUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
CONIPOTHUBJICHUS] METAJUIOB OT
temiiepaTypbl. CBepXIIPOBOUMOCTh

22.04

60

ONEKTPUUECKN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

22.04

61

HOJ'Iyr[pOBO,I[HI/IKI/I, X cOOCTBEHHAsd U

29.04

bubmoreka [JOK




pUMecHast IpOBOANMOCTh. CBOMCTBA
p—n-niepexona. [ToxynpoBogHUKOBEIE
pUOOPHI

https://m.edsoo.ru/ff0c84ae

DIIEKTPUYECKUH TOK B pacTBOpaxX U

2 pacIiaBax 3JIEKTPOJIMUTOB. | 20.04 bubnuoreka [{IOK
DIIEKTPOJIUTUYECKAS] TUCCOIUALINS. https://m.edsoo.ru/ff0c82ba
DneKkTponns
DNEeKTPUYECKUM TOK B raszax.

63 CaMOCTOSTeTLHBINA 1 | 6.05 bubmmoreka [JOK
HECaMOCTOSTENbHBIN pa3psax. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpuyeckrue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 6.05 bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O6o06maromuii ypok 1 13.05 bubnmnorexa [JOK
«INEKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c88be
Konrponsnas pabora o teme

66 «Qnektpocraruka. [TocrosHHbIN 1 13.05 bubnunoreka [IOK
3JIEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMUHBIX CpEaax»

67 PesepBHbiii ypok. KonTposbHas 1 20.05 bu6muoteka [IOK
pabota no Teme "DIeKTpoAnHaAMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6001mamui ypok | 20,05 bubnmoreka [JOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O 68
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
°
JI:‘/H Tema ypoka Bcero Kontpoanueie | Mpakrueckn fll:;:EHI/IH :)Igl?az(;i?:enbﬂme
padoThI e padoThI pecypesr
I — moyromue
[TocTostHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBe. MarHuTHOE MoJIE. 1 3.0 bubmuoreka [JOK
Bekrop MarHuTHON MHAYKLUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUH
MarsuTHO€ 1oJe NPOBOJHUKA C

5 ToKOoM. OnbIT Opcrena. 1 3.09 bubnuoreka [JOK
B3anmoneincTeue npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «M3yuenue | ] 10.09 bubnuorexa [IOK
MArHUTHOTO MOJIS KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBuE MarHUTHOTO TOJISI HA
MPOBOJHUK C TOKOM. Cuiia Amriepa.

4 JlaGopartopHnast pabota | | 10.06 bubnuorexa [JOK
«Hccnenosanue nercTBUS https://m.edsoo.ru/ff0c9acO
ITOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleiicTBEe MarHUTHOTO TOJIS Ha
5 JIBWKYILYIOCS 3apSDKCHHYIO YaCTHULLY. 1 17.09 bubmorexa [OK

Cuna Jlopenna. Pabora cumsl JIopenia

https://m.edsoo.ru/ff0c9df4




DnekTpoMarHuTHas HHAYKIU. [loTok
BEKTOpa MarHuTHOU uHAyKuu. IJ1C
MHIYKUWU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes

17.09

JlaGopartopHnast pabota
«HccnenoBanue sBIeHUS
3.]'IeKTp0MaI‘HI/ITHOI\/’I UHAYKOUN»

24.09

bub6muoreka IIOK
https://m.edsoo.ru/ff0cal 50

NunykTUBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJISl KATYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE ToJie

24.09

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS NIeYb

1.10

10

Oo6o06matronuii ypok « MarautHoe
nosie. DJIEKTPOMAarHuTHasI UHIYKIUS»

1.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«Mar»aurtHoe 110JI€.
DneKTpOMarHuTHasi MHAYKIUS

8.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnYeckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpatenue sHeprun

8.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBHCUMOCTH

15.10




neproja MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JAJUHBI HUTH U MAcChl rpy3a»

Konebarenbublii KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B

bu6mmoreka [IOK
14 ujealbHOM K0JiebaTeIbHOM KOHTYpE. 15.10
A P https://m.edsoo.ru/ff0cb820
AHanorus MexJ1y MEXaHU4YEeCKUMU U
AJIEKTPOMAarHUTHBIMU KOJeOaHUsIMU
®opmyna Tomcona. 3akon
15 COXpaHEHUs SHEPTUHU B HAcaTbHOM 22.10 Bubmiorexa HOK
P p ' https://m.edsoo.ru/ff0cb9c4
K0J1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarnmx
KosieOaHusX. BolHyK1€HHBIE
Bbu6moreka [JOK
16 MexaHu4eckue kojebanus. Pezonanc. 22.10
https://m.edsoo.ru/ff0cbb86
BriHyX1€HHBIC AJIEKTPOMArHUTHBIE
KoseOaHus
Ilepemennslil Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
17 IEPEMEHHOI0 TOKa. AMIUIUTYIHOE U 5.11 Bubmiorexa [JOK
13 ' 4 ' https://m.edsoo.ru/ff0cbd34
JecTByolee 3HAaUEHUE CUIIBI TOKA U
HaIPsKEHUs
Tpancdopmarop. [IpousBoactso,
18 nepeaayda v noTpedIeHue 5.11
NIEKTPUYECKON SHEPTrUU
YCTpOMCTBO M TPAKTHUECKOE
19 [IPUMEHEHHUE IEKTPUYECKOTO 3BOHKA, 111 bubnuoreka [JOK
reHeparopa nNepeEMEeHHOro TOKa, JMHUU ' https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
20 DKOJI0OrM4ecKre puCKU Ipu 12.11




MIPOU3BOJICTBE IIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTUH B TOBCEAHEBHON
KU3ZHU

MexaHu4ecKkue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. CkopocTthb

Bbu6mmorexa [JOK

21 19.11
pacrupocTpaHeHus U AJWHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
2 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTH 19.11 bubnmoreka [JOK
3ByKa. Bricota Tona. TemOp 3Byka ' https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJHBI, UX
23 cBoMcTBa U ckopocTs. [Ilkana 26.11 bubmoreia HOK
P ’ ' https://m.edsoo.ru/ff0ccfe
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI pauOCBA3U U
24 TeneBuaeHus. Pa3zButue cpeacTs 26.11
cBs3u. Pagnonokanus
)5 Kontponbhas padota «Konebanus u 312 bubnuoreka [IOK
BOJIHBI» ' https://m.edsoo.ru/ff0cc618
[IpssmonuHeitHOE pacpocTpaHeHne
26 CBETa B OJJHOPOJIHOM Cpejie 3.12 bubmorexa TIOK
%[, poA pese. ' https://m.edsoo.ru/ff0cd350
Toueunslit ucrounuk cera. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHHUS
27 ceta. [locTpoenne n3o0paxkeHuii B 10.12 bubmorexa TIOK
’ P p ' https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
IIpenomnenue ceera. [lonnoe
73 BHYTpEHHee oTpakeHue. [IpenenbHblil 1012 bubmmorexa LIOK

YTOJI TIOJTHOTO BHYTPEHHETO
OTpaKEHUS

https://m.edsoo.ru/ff0cd716




JlabopartopHast pabora «M3mepenue

bubmnoreka IIOK

29 17.12
[oKa3aTesis MPEJIOMIIEHUSI CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzobpaxeHuii B
30 mun3e. Dopmyra TOHKOM JIMH3BI 17.12 bubmoreia HOK
- POPMY ' ' https://m.edsoo.ru/ff0cddle
YBennueHue JITMH3bI
Jlaboparopnas pabota
31 «HMccnenoBanue cBOWMCTB 24.12
M300pakKeHHH B JIMH3aX»
Hucnepcus ceeta. ClI0KHBII coCcTaB
6enoro ceera. Ler. JlabopaTopHast
32 1 PATOP 24.12
pabota «Habmonenue aucnepcun
CBETa»
IT — mosxyronme
13 Nurepdepenmus creta. dudpaxims 14.01 bubnuorexa LIOK
cera. JuppakironHas pemerka ' https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTH CBETOBBIX BOJIH. 14.01 bubnnorexa [IOK
[Tonsipuzanus ceera ' https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOIcTBa U 2101
YCIIOBHSI X 0€3011aCHOI0 IIPUMEHEHHUS '
['panuIbl IPUMEHUMOCTH
16 KJlaccuueckor MexanukH. [loctynarer 2101 bubnmoreka [JOK
CIIEIMAIBHON TEOPHUH ' https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTHU
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
37 3ameIeHre BpEMEHU U COKpaIlleHue 28.01 bubmorexa LHOK
P p ' https://m.edsoo.ru/ff0cfa42
JUIAHBI
38 OHeprus U UMILYJIbC PEISITUBUCTCKON 28.01 bubnuorexa LIOK

yacTulbl. CBSI3b MacChl C SHEPTUEN U

https://m.edsoo.ru/ff0cfc68




HUMITYJIbCOM. BHCPFI/IH IIOKOA

KonTponbhas pabota «OnTuka.

bu6mmoreka [JOK

39 O 7 4.02
CHOBBL CHCHHATLHOM TeOPHH https://m.edsoo.ru/ff0ct6{0
OTHOCHUTEIIbHOCTH»
40 ®otonsl. ®opmyna [Mnanka. Dueprus 4.0 bubnnoreka [JOK
¥ UMITYJIbC POTOHA ' https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHUE B LIOK
noImoTexa
41 . A.T. 11.02
(poroserra. Ombirs: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonHbl pororddekra. YpaBHeHHE
42 OiHITeHa 115 poToapdexra 11.02 bubmorexa [OK
a ’ ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» potosrddexra
HaBnenne cBeta. OnbiTel 11. H. BuG 110K
noMoTeKa
43 JIe6 . X i 18.02
coeaena MMHHCECKOE JICCTBIC htt[zs://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoucTBa u
MIPAKTUYECKOE IPUMEHEHHE:!
44 p P 18.02
dboTornemMeHT, GOTOATIHK,
COJTHEYHas OaTapes, CBETOUOT
45 Pemenue 3amay mo teme «IJI€MEHTEI 25 02 bu6mmoreka [JOK
KBaHTOBOM ONTHUKW ' https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbITHI
46 Pezepdopaa o paccesHuro a-4actu 25.02 bubmmotera [JOK
POOPA p t ' https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [JOK
47 [Toctynatel bopa 4.03
TyJatThl bop https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nornomeHrue GOoTOHOB 4.03 bubnmoreka [JOK

IPH MEPEX0/ie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa




SHEPTUM Ha Jpyroi. Buabl ciekTpoB

49

BomnoBrele cBoiicTBa yacThIl. BoHEI
ne bpoiinsa. KopmyckynsipHo-
BOJIHOBOU Jtyanu3Mm. CIIOHTaHHOE U
BBIHY’)KJICHHOE U3JTy4YCHHE

11.03

bub6muoreka IIOK
https://m.edsoo.ru/ff0d0Oca8

50

OTkpbITHE paIiOaKTUBHOCTU. OMBITHI
Pesepdopna no onpezenenuto cocrasa
PaINOAKTUBHOIO U3ITyYCHUS

11.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anba-, 6era-, ramma-
n3ily4eHus. BiousiHue
PaIMOAKTUBHOCTH Ha KUBBIC
OpPTaHHU3MBI

18.03

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3nydyeHnue

18.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B S7pE.
SAnepHble peakuuu. S epHblil peakTop.
[TpoGnemsbl, nepcreKTUBHI,
9KOJIOTUYECKUE ACIIEKTHI A1EPHOMN
JHEPIreTUKHU

25.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHble 4acTUllbl. OTKpbITHE
Mo3uTpoHa. MeTo1bl HAOMIOICHUS U
perucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyrubiit cton «®yHaameHTanbHbIe
B3anMoiericTBus. EquHCTBO
¢bu3nUecKoil KapTUHBI MUPa»

25.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl Pa3BUTHA aCTPOHOMUMH.

1.04




[TpuknagHoe 1 MEPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUHU. Bun
3BE3aHOTrO HeOa. Co3Be3us, SpKue
3BE3/IbI, IJIAHETHI, HX BUIUMOE
nBkenre. CoJIHEUHasI cucTeMa

56

Comnure. CotHeuHast aKkTUBHOCTb.
Uctounuk sHeprum CosHIA 1 3BE31T

1.04

57

3BE3bI, UX OCHOBHEBIE
XapaKTePUCTUKU. 3BE3]IBI TJIABHOM
MOCJIEA0BAaTENbHOCTH. BHyTpeHHEee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBontounn ConHIA U 3BE3]T

8.04

58

Muneunsiii [IyTe — Hama ["anakruka.
ITonoxxenne u npuxenue ConHua B
lNamaxtuke. ['anmaktukn. Y€pHbIe NBIPHI
B sAJIpax rajJakTHK

8.04

59

Bcenennas. PazOeranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe usnyudeHue.
MeraranakTuka

15.04

60

Hepemennsie npobieMbl acTpOHOMUU

15.04

61

KonrponbHas pabora «DneMeHThI
aCTPOHOMHUU M aCTPOPHUIUKI

22.04

62

O6o0maromuii ypok. Pois ¢pusnku u
aCTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATLHON 1
ATHUYECKOH chepax IesTeTbHOCTH

22.04




YCJIIOBCKaA

63

O6o06maromuii ypok. Poms u mecto
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOU HAy4YHOU KapTUHE MHUpA

29.04

64

O6o0maromuii ypok. Posib
¢uznueckoii Teopun B HGOpMUPOBAHUU
IIpeJICTaBICHUI 0 PU3NYECKO
KapTHHE MHpa

29.04

65

Ob6o6matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpa B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJCTABICHUN O IPUPOJE

6.05

66

PesepBHbIi ypok. MarautHoe mnoie.
DNEeKTpOMarHuTHas UHAYKLIHS

6.05

67

PezepBHublii ypok. OnTtuka. OCHOBBI
CHelUaIbHON TeOpuun
OTHOCHUTENFHOCTHU

13.05

68

Pesepnbiii ypok. KBanroBas ¢pusuka.
DJEMEHTHI aCTPOHOMUU U
acTpodu3uku

13.05

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

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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