no Hsﬁnuﬁ pasme o

A OKAEH
CCYi CKACC COOOOL{COO

EOH,EI,ap‘-I K e
y CHVU'I 45 89761, MHH 25124687BEyk b L‘J chuk@mail.ru,

ExatepuHa lNeTpoBHa: ==
MUWHUCTEPCTBO HPOCBEHIEHI/IH POCCHUICKOM ®EJEPALIMU

MHUHHUCTEPCTBO OBPA30OBAHUSA IPUMOPCKOI'O KPAS
YIPABJIEHUE OBPA30OBAHWS 1 MOJIOAEXKHOM MMOJIMTUKH
AJIMUHUCTPAIIMU YCCYPUMCKOI'O TOPOJCKOI'O OKPYTA

MBOY COLI Ne8
PACCMOTPEHO COT'JTACOBAHO YTBEPXXAEHO
PykoBogutens IIIMO 3amecTuTenb qupekTopa mo YP Hupextop MBOY COILI Ne8
IlepeBep3eBa Kysnenosa C.B. Bonnapuyk E.I1.
HI. [IpoTtokon Nel ot 29.08.2023 r. Ipukas Ne 171 ot 30.08.2023 r.
[Tpotokon Nel ot 29.08.2023r.
PABOYASA ITPOI'PAMMA

(ID 2027974)

yueOHOoro mpeamera «®usuka. bazoBbli
YPOBEHb»

115t ooyuatrommuxest 10-11 knaccon

VYcceypuiick, 2023



HNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usuke 0a30BOTO YPOBHS CpPEAHETO YPOBHsS OOIIEro 0oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TpPeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatensHON nporpammbl Deaepanmu, npeacrasieHHoi B PI'OC COO, a Taxxke ¢ yu4éTom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpenojaBaHusl y4eOHOTro
npeamera «®Pusuka» B oOpasoBaHMM opranusauui Poccuiickoi ®enepanuu, peanu3yromnux
OCHOBHBIE 00pa30BaTENbHbBIE TPOTPAMMBI.

Copnepxanue TporpaMMbl MO (pU3MKE HANpaBICHO HAa CTPAHMIBI €CTECTBEHHO-HAYWHOM
KapTuHbl Mupa ydammxcs 10—11 kmaccoB mpu oOyueHuu ux (usuke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-/IEATEIILHOCTHOTO KOHTEeKCTa. [[porpamma 1o ¢u3mke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k eBpOMEHCKUM JIMYHOCTHBIM, MPEAMETHBIM W METaIpeIMETHBIM
pe3yibTataM O0y4eHHs, a Takke oOecreuynBaeT HEOOXOAMMOCTh peau3allii MEKIIPEIMETHBIX
CBs3el (PM3HUKHU C eCTeCTBEHHO-HAYYHBIMU Y4eOHBIMH MpeaMeTamMu. B kauecTBe OCHOBHOM 1ienu
u3ydeHust (u3ukum Ha OOIIEeM YpOBHE CpenHero oOpa3oBaHMsA, INPHUBEICHBI CIEAYIOIINE
pe3ynbTaThl HM3yueHUs Kypca (U3MKU: JIMYHOCTHBIE, METallpelIMETHbIe, MpeAMeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (hu3mKe BKIIOYACT:

. [TpuBoasATCS pe3ynbTaThl OCBOSHHS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM
YHCIie MPEMETHBIE Pe3yJIbTaThl M0 TOJaM 00yUYCHHUS;
coJepkaHue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

Ou3rMka Kak Hayka O Haubosiee OOMIMX 3aKOHAX MPHUPOJBI, MPEICTaBICHHAs B BUJC
cUcTeMbl OOydYeHHsI TpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B 3HAHUA 00
okpyxaromieM wmupe. IIkonpHbI Kypc (U3MKH — CHUCTEMOOOpa3yIOMIMI Jii €CTeCTBEHHO-
HAy4yHbIX MPEIMETOB, IOCKOJIbKY (DU3MYECKHE 3aKOHBbI HCXOJST M3 OCHOB IIPOLIECCOB MU
HaIpaBlICHUH, M3Yy4aeMbIX XUMUH, ouonoruw, buznueckoit reorpaduun u
acTpoHOMHUHU. Mcrionp30BaHMe M aKTUBHOE IPUMEHEHHME (U3MUECKUX 3HAHUM omperesnser
XapaKkTep W pPa3BUTHUE MEPENIOBBIX TEXHOJIOTUN B OOJIACTH SHEPreTUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TOJIYYEHHMs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMU MpUHUMIAMU U Jpyrux. Mzydenue
(Gu3MKM BHOCHT OCHOBHOW BKJaJ B U3Y4YCHHE €CTECTBEHHO-HAy4YHONW KapTUHBI MHpa
oOydaroluxcsi, B TOM 4YHCJIE€ B YMEHUU IPUMEHATh HAy4YHbIE METOAbl IO3HAHWS IPHU
BBIMIOJTHEHUH UMU HAYyYHBIX HUCCIIECIOBAHUN.

B ocHoBy kypca pu3uku 1711 YpOBHSI CpEIHETO OOIIETO 00pa30BaHUs 3aJI0KEH P UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes xopowa . B COOTBETCTBUH C €€ KypCOM SIBJISIETCS JIOTMUECKHM 3aBEpUIEHHBIM, OH
COJIEPKHUT MaTepHalibl U3 BCEX pa3/ieioB (U3MKHU, BKIIOUYAs BOMPOCH KaK KIACCUYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu . B cOOTBETCTBUM C MaTepuaiaMu Kypca (GU3MKH, 00beINHEHHBIMU
BOKpPYT (u3HuecKux Teopuil. Beaymum B Kypce SBISIOTCS MPEACTABICHUS O CTPYKTYPHBIX
CJIOSIX MaTE€pPHH, IPUPOABI U MOJIS.

Hoes eymanumapuzayuu . Ee peanuzanus npeanosiaraeT MCHOJb30BaHNE T'YMaHUTAPHOIO
noTeHIMana GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpoOIeMamMH.

Hoes npuxnaonoui nanpasénennocmu . Kypc ¢u3Mku mnpeanonaraeT 3HAKOMCTBO C
HIMPOKUM KPYIOM TEXHMYECKUX W TEXHOJOTMYECKHX TEXHOJIOTUH, H3YyYEHHBIX TEOpUil u
DHEPrEeTHUKHU.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BHECEHUS JJEMEHTOB COJAEp KaHMs,
MOCBALIEHHBIX 3KOJOTMUYECKHM MpOoOeMaM COBPEMEHHOCTH, BIMSHUS PAa3BUTHS U TEXHOJOTHH,
a TaKke 00CyXIeHus TpobiieM pa3yMHOTO MPUPOIONOIL30BaHUS U 0c000M 0€30acHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpelHero oOIiero oOpa3oBaHMA
ABIISAIOTCA pu3nyeckue Teopuu ((hopMupoBaHHE MPEACTABIEHHBIX O MOCTENEHHOM MOCTPOCHUU
($U3nUeCKUX TEOPHid, POTUKOB (PyHIaMEHTaIbHBIX 3aKOHOB M IPeoOpa3oBaHUl B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NIl ONHUCAaHUS €CTECTBEHHO-
HAYYHbIX TEHJICHIIUH U MPOLIECCOB).

CucTeMHO-IeTEeIbHOCTHBIN MOAX0 B Kypce (DU3UKU pealn3yercs Mpexae BCEero 3a CYET
OpraHu3alluKi HKCIEPUMEHTANBHON JeaTeNbHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca



(GU3MKN — 3TO UCHOJB30BAaHUE CHCTEMbI (PPOHTAIBHBIX IOCIIEJOBATEIbHBIX IKCIEPUMEHTOB U
71a00paTOpHBIX paboT, KOTOPHIE B IporpamMme 1o ¢pu3uke o0beIMHEHBI B O0IIEM CITUCKE YYCHHUN
MpakTHUYeCKUX padoT. BoigeneHue B ykazaHHOM IepedHe J1abopaTOpHBIX pabOT, MPOBOJMMBIX
JUISL KOHTPOJISL U HAOJIOEHUS, OCYIIECTBIISETCS YYaCTHUKaMKU 0Opa30BaTEeNbHOTO Mpoliecca Ha
OCHOBE IUIAHUPOBAaHUSA M OCHalleHusi kabuHetoB (usuku. [Ipm 3ToM OOyuYeHUIO BIIAJICHUIO
OXpPaHOW TPHUMEHSIOTCS METOJbl TMPOBEJACHUS OIMOJHUTEIBHBIX W3MEPEHUH, HMCCIEeTOBaHHE
3aBHUCUMOCTEH (PU3NUECKNX BETUYMH U TTOCTAHOBKA OIbITA B paMKaX MPEAJI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHME yAeNseTCs PEIICHUIO PACYETHBIX M KayeCTBEHHBIX 3aaady. [Ipu sTom
JUIsL pacyéTa MPUOPUTETHBIX 3aau ABIISIOTCS 33Ja4u C SBHO 33JJaHHOW (PU3UYECKOW MOJEIBIO,
MO3BOJISIONIECH TMPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH, KaK M3 OIHOTO pasferna
Kypca, TaK M HHTErpupys 3HaHUS M3 Pa3HbIX pa3zienoB. s Takux HPUOPUTETHBIX 3ajay
SBIISIOTCSL 3a/laHUSl 10 OOBSCHEHMIO IMPOTEKaHWS (PU3MYECKHX TEHACHUUH M IPOIECCOB B
COBPEMEHHOM JXM3HM, TpeOyroliue BbIOOpa (PU3MYECKUX MOJAENeH A CUTyalud IpaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ T1peboBanusiMu DPI'OC COO k MaTepHAIbHO-TEXHUYECKOMY
obOecrieueHHI0 Tporecca 0a30BOr0 YpPOBHA Kypca (U3MKM HA YPOBHE CpEIHEro oOmiero
oOpa3zoBaHusi HEOOXOAMMO O0OyYaThCSA B YCJIOBHSAX IMPEIMETHOTO KaOuHeTa (DU3UKH WM B
YCIIOBHUSAX MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. B xabunere
buszuku JOMKHO OBITh HeoOXxoaumoe JaboparopHoe 00OpyAOBaHUE [UISl  BBIOJHEHUS
yKa3aHHOTO B IporpamMme no ¢u3nke Y4eOHBIX MPAKTUYECKHX paboT M JAEMOHCTPALMOHHOE
o0opyoBaHue.

JleMoHCTpalMOHHOE ~ 00OpYIOBaHWE  COOTBETCTBYET  INMPHHLUUINY  MHHHMAIbHOM
JIOCTaTOYHOCTHU U 00ECIeUrBaeT MOCTAHOBKY KJIACCUYECKOM MPOrpaMMBbI MO (PU3HKE KIIFOUEBBIX
JNEMOHCTpAIMiA JUIS MCCIIEOBAHUSI M3Yy4aeMbIX HAIPABICHHA M TPOLECCOB, IMIMPHUECKUX H
byHIaMEHTalIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHU.

JlaboparopHoe o00OpyaoBaHHE AJi YYEOHBIX NMPAKTUUYECKUX padOT (OpMUpPYETCS B BUJE
TEMaTHYECKUX KOMIUIEKTOB U KOHTPOIUPYETCS B pacyeTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemMaTnueckue KOMIUIEKTHI J1a0OpaTOpHOTO O00OpYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHBIX CTaHAAPTHBIX U MUQPPOBBIX MPUOOpax, a TaKKE KOMIIBIOTEPHBIX
WU3MEPUTEIIBHBIX CUCTEMAaX B BUC MU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH IIPEACTABUTENAMU (DU3UKH, U3YyHAIOIIUMH 00111ee 00pa3oBaHUe, SIBISIOTCS:
MOJICP)KUBAET WHTEPEC M CTpEeMIIeHHE OOydJalomMXCsi K HAyYHOMY HW3YYEHHUIO IPHPOJIBI,
Pa3sBUTHIO UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPENCTABICHUH O HAYYHBIX METO/axX IO3HAHWS WM YIPaBJICHUE HCCIEI0BATEIbCKIM
OTHOILIEHHEM K IPUPOIHBIM SBICHUSM;

METOABl HAyYHOTO MHPOBO33PEHHMS KaK pe3ylbTaT H3y4eHHS OCHOB MaTepud U
dbyHIaMEeHTalbHBIX SBIEHUN (U3UKH;

METO/IBl YMEHUH OOBACHSIOT SIBJICHUS C WCIIOJNBb30BaHUEM (PH3MUECKUX 3HAHWH M HAYYHBIX
JI0Ka3aTeNbCTB;

IPEJICTaBJICHbI MPEJICTABICHHBIE POJUKU (PU3UKH JUIS PA3BUTHUS JAPYTHX BHUJIOB HAYKH, TEXHUKU
Y TEXHOJIOTHM.

JlocTrokeHre 3TUX IeNel pacCMOTPEHUS CIEAYIONINX 337a4d B IpoIecce U3y4eHHus Kypca
(Gu3uKN Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHMsL:
pUOOpeTEeHNEe CUCTEM 3HAHUI 00 00IKX (U3MUECKUX MPUHIIMIIAX, 3aKOHAX, TEOPUIX, BKIIOYas
MEXaHUKYy, MOJEKYISpHYI0 (U3MKY, 3JEKTPOJMHAMMKY, KBAaHTOBYIO (HM3UKY U 3JIEMEHTHI
acTpopU3UKH;

METO/bl YMEHHUH NMPUMEHSAIOT TeOPETUYECKHE 3HAHUS il OOBSCHEHUS (U3NYECKUX SBICHUI B
NPUPOJIC W ISl IPUHSTHUS TPAKTUYECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH,

OCBOCHME CIIOCOOOB pEIIeHHUs PA3IMUHBIX 3ajay C SIBHO 33J]aHHOM (HU3HUECKON MOJAENbIO, 33/1a4,
OTIPENIENAIONINX CaMOCTOSITENIFHOE CO3JaHhe (U3UYECKON MOJIENH, aJeKBAaTHBIX YCIOBUH
3a/1a4u;

NOHMMaHHE (U3MYECKUX OCHOB U COOJIOJCHHE JEHCTBUII TEXHHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX OKPYXKAIOIIEH cpeibl;



BJIQJICHHE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U NPOBEACHHS  (PU3MUECKHUX
DKCIIEPUMEHTOB, aHanmm3a W (UHAHCOBOW HWH(MOPMALMM, OMPEICICHUS TOCTOBEPHOCTHU
MOJIy4YEHHOTO PEe3yJIbTaTa;

CO3JJaHME YCIIOBUM JUI DPa3BUTHS YMEHUHM IIPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOU
JESITEIbHOCTH.

Ha wusydenue ¢us3uku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro oOpa3oBaHUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 gacoB (2
yaca B HEJICIIO).

[Ipennaraemselii B nporpamMme Habop 1o ¢Gu3uke JTa0OPaTOPHBIX U MPAKTHYECKUX PaboT
SIBIISICTCS. TIPEIIOYTUTEILHBIM ISl YYHUTENs, JIEJArOIIero BBHIOOP MPOBEACHUS JTab0paTOPHBIX
paboT U ombITa C YYETOM MHAUBHIYATBHBIX OCOOCHHOCTEH 00yJarommxcs.

COJAEP/KAHUE OBYYEHUA

10 KJIIACC
Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mnpupozec. Hayunele MeTonbl NMO3HAHMA OKpY’Karollero mupa. Posb
AKCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue ¢puzndeckux (HakTopoB U mporeccoB. Hayunsie runore3sl. Gusnyueckue
3aKOHBI M TEOpUU. ['paHUIIbI BAXKHOCTH (PU3NYECKUX pacTeHui. [IpuHIUIT COOTBETCTBHUSL.

Ponp m mecro (u3uku B COBpEMEHHOM Hay4yHOM KapTUHE MHpa, B IPAKTHUECKON
JeATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe BHKeHHE. OTHOCUTENIBHOCTh ~ MEXaHUYeCKoro  JBMkeHus. Cucrema
orcuera. Tpaekropus.

[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepuaIbHBIX TOUYEK, X MPOEKIMH Ha OCH CHCTeMbI KoopauHat. Cll0)KeHHUE MepeMeIleHuil u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpEHHOE MNpsSMOJIMHENHHoe IBuxkeHue. ['paduku 3aBUCAT OT
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MAaTEPUAIBHOTO IEPEMEILEHUS TOUEK BO BPEMEHH.

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TafeHUsI.

KpuBonuHeiiHoe nBukeHHE. [[BUKEHHE MAaTEpUAIbHBIX TOYEK IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTH. YTJIOBasi CKOPOCTh, JIMHEHHAsI CKOPOCTh. [lepuon u nepuop
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue YCTpOHCTBA M MNPAKTUYECKOE TNPUMEHEHUE: CIHUJIOMETP, JBUKECHHE
OKpYXKaroIllel CpeJibl, LEMHbIE U PEMEHHBIE NIEPENAYH.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETa, WILTIOCTPALIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUI € UCTIOIb30BAaHUEM IPOCTHIX OPUEHTUPOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenne 3a 1BWwKeHHWEM Tena, OpOLIEHHOro TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

W3mepeHne yckopeHus cBOOOIHOTO MaeHHs.

VYmpaBieHne CKOpPOCTbIO MPU ABMKEHUHU 11O OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3y4yeHrne HEpaBHOMEPHOIO ABUKEHHUSI C LIENBIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHne  COOTHOIIEHUS ~ MEXIy  HyTSIMH,  NPOWIEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHBIMU PABHBIMHU TPOMEXKYTKAMU BPEMEHU IPU PABHOYCKOPEHHOM JBH)KEHHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU BEPOSITHOCTH.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

ITpunnun otHocutenbHocTH 1'amunen. Ilepssiii 3akoH HeroToHa. MHEpruanbHble CUCTEMBI
OTCU€TA.

Macca tena. Cuna. Ilpunuun  cynepno3unmu  cwil. Bropoii 3akoH HbroToHa mns
MaTepuaibHbIX ToYeK. Tpernii 3axkoH Hpr0TOHA 1711 MaTepualIbHBIX TOYEK 3PEHUS.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl  TpeHuss  (1OKosi, CKOJbXeHus, kadeHus). Cuna  Tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJBXEHUsS M cuia TpeHus oceHbro. Koapounuent tpenus. Cuna
COIPOTHUBIICHUS IBUKECHHUIO TEJIA B )KUJKOCTU WIH B3IJILC.

[TocTynaTenpHOE M BpalllaTeIbHOE ABM)KEHUE a0COIIOTHO TBEPIOTO TeIa.

MoOMEHT OTHOCHUTEIIBHO CUIIBI BeTpa. [liieuo cuiibl. Y ciioBus paBHOBECHs Tea.

TexHHueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHUWE: IOJUIMIIHUKY, [BUKCHHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHEHHE MacCOBBIX Tell.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb YIPYTOCTH OT Ae(opMarum.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUSI HEOKUIAAHHOCTEHN, KAUEHUHN U CKOJIbKCHHUS.

VYcnoBus paBHOBecus Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBuKeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUT OT CHJIBI YIPYIOCTH, BO3HMKAIOIIEH B IPYKUHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

VYciioBUs HccieI0BaHUS paBHOBECHUS TBEPAOTO Teja, Oesblil 0Ch cMapT.

Tema 3. 3akonvl coOXpanenus é MexaHuke.

Hmnynbe MaTepuaabHONW TOYKM (Tesa), CUCTEMbl MaTe€pUaIbHbIX TOYEK. VIMITyJIbChI CHIIBI
Y U3MEHEHHUE UMITYJIbca TeNa. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBHKEHUE.

Pabota cunbHas. MOIHOCTb.

Kunernyeckass sHeprusi marepuanbHON TOYKH. Teopema 00 COXpaHEHUM KUHETHUECKOH
JHEPIUH.

[TorenunanbHast  sHeprus. [loreHumanbHass  sHeprus  ynpyro  1ehOpMUPOBAHHOMN
npyxuHsbl. [loTeHnManbHas sHeprus Teaa BOIM3HM MOBEPXHOCTH 3EMITH.

[ToTeHuManbHBIE U HEMOTEHLIMAJIbHBIE CUJIbHBIE. CBSI3b paObOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM DHEPIETUUECKUX CUCTEM Tell. 3aKOH COXPAHEHHUS IKOJIOTMUECKOM SHEPTUN.

VYrpyrue u Heynpyrue npoucxomsr.

TexHnueckue ycTponcTBa M NPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KONEpP, NMPYKUHHBIN
IIACTOJIET, JBUKYINASACS PAKETA.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon cepbe3HON FHEPTUHN B KHHETHUECKYIO U 00OpaTHYIO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydyeHre Heynpyroro yiapa C IOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX aOCOJIOTHO
MasiTHUKOB.

HccnenoBanue cBsi3u pabOT ¢ M3MEHEHUEM CHJI MHXEHEPHOM SHEpPruu Tela Ha OCHOBE
noTpeOJIeHUs] PE3UHOBOTO JKI'yTa.

Paspnen 3. Moaekyasipaast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.



OcCHOBHBIE NOJOXEHUS MOJICKYJISIPHO-KMHETHYECKMX TEOPHUM M MX DKCIECPUMEHTAIBHOE
oOocHoBanue. bpoynosckoe  nBumxenue. Juddysus. Baxxen  xapaktep — OBWKEHUS U
B3anMoJieiicTBue YacTull. MoJenu TBEepAOCTH ra3oB, KHUJIKOCTEN U TBEPABIX TEN U OOBACHEHHE
CBOMCTBAa  BEIIECTBA, JICKAIEr0O B  OCHOBE JTUX Mozeled. Macca U pasmepsl
Mmouekyil. KonnuectBo BemectBa. [locrossnaass ABoraapo.

Tennosoe otHoweHue. Temnepartypa u ee usmepenue. lllkana remneparypsl Llenscus.

Mogens maeanpHOro raza. OCHOBHBIE MOJIEKYJISIPHO-KUHETHYECKHE TCOPUHU HICAIBHOTO
raza. AGcoytoTHas TeMmIeparypa Kak Mepa CpeqHedl KHHETHYECKOW SHEPrHuH TEeIUIOBOTO
IBrkeHus 4vactun rasa. lllkama temneparypsl  KenbBuHa. ['a30Bble  3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlansroHa. M3ompoliecchl B UacalbHOM ra3e ¢ CoAep:KaHueM
BellecTBa. ['paduueckoe mpeacTaBieHUe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpoucTBa M MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3piBatolIye (¢Gororpaguu cocTaBa BEIIECTB, MOJIEKYN, H3MEPEHHBIX
COCTUHEHUN.

OmnbiTe! 0 AU Py3UH KUAKOCTEH U Ta3a.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnpIThI, JOKa3bIBAIOLINE CYILIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOJCHCTBUS.

Mogens, HIUTIOCTPUPYIOLIAs JaBIEHUE Ta3a B COCY/IE.

OnbIThI, HIUTFOCTPUPYIOLIUE COCTOSHUE UACAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

OmnpezneneHue Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE HM3MepeHUil oObema,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanue B 3aBUCMMOCTH OT IIaPAMETPOB COCTOSHUS Pa3peKEHHOTO0 rasa.

Tema 2. Ocnosvt mepmoOuUHAMUKU.

TepmonnHaMuueckas cucremMa. BHyTpeHHss sHEprus TEpMOJAUHAMUYECKOU CUCTEMBI U €€
n3MeHeHus. KonnuectBo Ttemna u paOoThl. BHYTpeHHssT 3HEpPrusi 0JJHOATOMHOIO MJI€AIbHOIO
raza. Buapl  Temonepenaun:  TEIUIONPOBOAHOCTb,  KOHBEKLUSA,  M3JIy4deHME. Y JElIbHAs
TEIJIOEMKOCTD BelecTBa. KoamyecTBo TEIIOTHI Py TEIUIonepeaaye.

[Tonstue 00 anmabatHOoM mnpouecce. [lepBbiii 3akoH TepMmoauHamuku. [Ipumenenue
NEpBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompoleccaM. Harnsanas nuatepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TenoBble MamuHbl. [IpyuHIMIIBL AeHicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUU B
TEIIOBbIX ~ MamMHax. KoadduuueHnt mone3Horo BO3AEHCTBUS OKpyKarolled cpeabl Ha
Mamuny. Hukn Kapao u ero kodQQuIUEeHT MOJIe3HOT0 NEeHCTBHS. JKOJOTUUECKHE TPOOIEMBI
TEIIOIHEPTETUKHY.

TexHuueckue YCTpOICTBA M NpPAKTHUYECKOE IMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja NPU COBEPIIEHUH pPaOOThI: BBUIET MPOOKU U3
OYTBUIKM TOJ C)KAaTbIM BO3JyXOM, HarpeB »¢upa B JaTyHHOH TpyOKe MO HYTH TpPEHUS
(BM1€OJIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT, OCHOBAHHBI HA OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecme. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHAeHcalusa. Vcnapenue u kunenune. AOGCOTIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3ayxa. HacelmenHsld map. YaenbHas Temiora mnapooOpa3oBaHuUs. 3aBUCUMOCTb
TEMIEPATYPhI OT JaBJIECHUS.

Teépnoe  teno. Kpucramnmuueckue u  amopdHble  Tena. AHM30TPOIIUS  CBOMCTB
KpucTauioB. XKunkue kpuctauisl. COBpeMEHHbIE Marepuaisl. [InaBnenue u
KpUCTalTu3anus. Y aenbHas Temnora miasienus. Cyonumarus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue YCTpOWCTBA W MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHHU MOJIYYEeHUS COBPEMEHHBIX MaTEepPHUaJIOB, B TOM YKCIie HAHOMATEPHUAaJIOB
1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Bo3MoxxHOCTH peryinupoBaHus BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKUX BEIIECTB.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

DJeKTpuU3anus TeJl. DJIEKTPUUYECKUI 3apsia. JBa BHUJA AJIEKTPUYECKUX
3apsiioB. [IpoBOIHUKY, AUAIEKTPUKHU U OTYIPOBOAHUKHU. [IJ1sl coxpaHeHus 3apsija.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodyeuHbli MallMHHBINA 3apsf. DIEKTPUUECKOE
nosie. HarpsixénHocTh BHEIIHUX  noseil. [[puyHmmn  cymepno3unuu  2IEKTPUYECKUX
nosieid. JIuHuM HanpsKEHHOCTH OTKPBITHIX MOJICH.

Pabota CHUJl AIEKTPOCTATHYECKOTO nons. [lorenuman. PazHocTs
noTeHuManoB. [[pOBOIHUKN M JHUAJEKTPUKH B 3JIEKTPOCTATUUECKOM Toie. [uanexrpuyeckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHzeHcaTrop. DeKTpOEMKOCTh  IJIOCKOTO  KOHJAEHCATOpa. JHEpTus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue ycTpOICTBa M MPAKTUUECKOE IPUMEHEHHUE: 3JEKTPOCKOIN, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAsT 3alllUTa, 3a3eMJICHHE BJIEKTPONpPUOOpPOB, KOHACHCATOP, KOMHPYIOUIUN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEJl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

JWANEeKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTBh JJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTOpa OT KBaJgpaTHOW IJIACTUHBI,
pacCTOSTHUSA MEXKy HUMH U TUDJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit oopadomannsiit mok. Toku é paznuunvix cpedax

DIIEKTPUUECKUI TOK. Y CIOBHS MoAIepKaHUS Toka. lctouHukn Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DIIEKTPUYECKOE CONIPOTHUBIICHHE. Y IEIbHOE CONPOTHUBJIEHUE
BemecTBa. [locnenoBarenbHoe, napaniebHOE, CMEIIAaHHOE COEUHEHNE TPOBOIHUKOB.

Pa6oTa Bxitouaet Tok. 3akoH Jxoyns—JIenmna. BeikiaounTte TOK.

DNEKTPOABMKYILAsA CUJIA U TEXHOJIOTMHM MOCTOSHHOTO MCTOYHMKA TOKa. 3akoH Oma st
MOJTHOM (3aMKHYTOM) 2JIeKTprueckoi menu. KopoTkoe 3akimrodeHue.

DIEKTPOHHAs MPOBOAUMOCTb TBEP/ABIX METAIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNIeKTpUUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TorynpoBonuuku. CoOCTBEeHHAS u IIpUMECHas IIPOBOJIUMOCTh
nonynpoBogHUKOB. CBOMCTBA T — H -1iepexoaa. [lomynpoBoJHUKOBEIE IPHOOPHI.



DJIEKTPUYECKUI TOK B pacTBOpaX M paciuiaBax HSJIEKTPOJHUTOB. DIICKTPOJIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIN3.

DJIEKTPUUYECKU I TOK B razax. CaMOCTOATEIbHBIN u HECaMOCTOSITEIIbHBIN
paspsia. Moinus. [1na3zma.

TexHu4eckue ycTpoiCcTBa U MPAaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHHMK TOKa, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTbh COIIPOTHUBIICHUS] LUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, MONEPEUYHOTO
CEYEHHUs U MaTepuaia.

CMmenaHHOe COeIMHEHUE TPOBOJHUKOB.

IIpsiMoe wm3MepeHHue HIEKTPOABMKYIIEH cuibl. KOpOTKOE 3aMbIKaHUE TajlbBaHUYECKOIO
3JIEMEHTA U OTKPBITHE BHYTPEHHETO 3a3E€MJICHUSI.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSSL TPOBOJAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnue cMeniaHHbIX COEAMHEHUI PE3UCTOPOB.

W3mepeHne  3lEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETrO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

W3ydenne ¢uszuku Kypca 0Oa3oBoro ypoBHsS B 10 Kjacce OCYIIECTBISCTCS € yUETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHA.

Meosicnpeomemnuvle nonsamus , CBSI3aHHbIE C HW3YyYEHHEM METOJOB HAYYHOTO IO3HAHUSA:
SIBJICHWE, HAYYHBIH (paKT, TUIOTE3a, W3MEPEHHE BEIWYHMHBI, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CHUCTEMBl MAaTeMaTHYECKUX, JHHEHHas (QyHKIus, mapadoia,
runepOona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC,
KOTaHT€HC, BTOpPOE TPUTOHOMETPUUECKOE TOXKIECTBO, CPEAHEE M UX IMPOEKLUHUH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe B KMBOW mpupojne, Aud@ys3us, ocMoc, TEMI000OMEH KHUBBIX
OpPraHu3MOB (BH/IbI JBM)KEHUS TEIIONEpeauu, TEMJI0BOE PaBHOBECHE), SJIEKTPUUECKUE SBICHUS
B KUBOU ITPUPOJIE.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJIApHAs Macca, TEIJIOBBIE
CBOMCTBa TBEPABIX TeN, JKUJIKOCTH M Tras3bl, OJJIEKTPUYECKHE CBOMCTBA METaJIOB,
ANEKTPOJIUTUYECKAS TUCCOLMALNSA, TaIbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUe ABIKEHUN C HCIOIB30BAaHHWEM MPHUHIIMIA, YUET TPEHUS B
TE€XHHMKE, TMOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOEM U Apyrue), IBUTaTeIh BHYTPEHHEH KaMepbl, MapoBas TypOuHa, OBITOBON XONOAMIBHUK,
KOHJUIIMOHEDP, TEXHOJOTMH COBPEMEHHBIX MaTepuasioB, B TOM YHCJI€ HAaHOMATepHAJIOB. , U
HAaHOTEXHOJIOTHH, 3JEKTPOCTaTHYEeCKas 3allluTa, 3a3eMJICHHE JJIEKTPOIpHOOpPOB, KCEPOKC,
CTpYHHBIH TpPUHTEP, AJIEKTPOHArpeBaTeNbHbIEe MPHOOPHI, 3IEKTPOOCBETUTEIbHBIE HPUOOPHI,
rajabBaHUKa.



11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[TocrossHHBIE MarHuThl. B3aumoneincreue MOCTOSTHHBIX MarHuToB. MarHutHoe
nosie. Bektop MarHUTHONW WHAYKUMWH. [[pUHIMO Cyneprno3uuuy MarHUTHBIX ToJIeH. JInHum
MarHuTHOM MHAYKIMH. HapucyiTe TMHUM MarHUTHOW MHIYKIUH, II0JIS IIOCTOSIHHBIX MarHUTOB.

MaruutHoe 1OJIe TPOBOJHMKA € TOKOM. CXema JMHUN HaBOJAUT MAarHUTHBIE IOJIA
JUIMHHOTO TMPSIMOTO TMPOBOJHMKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHUKA, KaTYIIKH C
tokoM. OnbIT Dpcrena. BzaumoaeiicTBrue mpoBOAHUKOB C TOKOM.

Cuita AMriepa, ee MOJlyJib M HallpaBJICHHE.

Cuna JlopeHua, ee MoayJlb M HampaBieHue. J[BuKeHHE 3apsKEHHOW 4YacTUIlbl B
aTMocgepHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SIBnenue 3JIEKTPOMArHUTHOM nHaykuuu. [lotox BEKTOPHBIX MarHUTHBIX
MHAYKIHMNA. DIEKTPOABMKYIAsl CHJIa IPOBOJOB. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuu Dapanest.

BuxpeBoe »snexkrtpuyeckoe Imose. DNEKTPOJABKYIIAs CHUJIa HMHAYKIMH B IIPOBOJHUKE
JIBIKETCS MOCTYMATENIbHO B CTOPOHY MAarHUTHOTO MOJISI.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DICKTPOIBIIKYIIAs CHJIa CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO MOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOICTBA W NIPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JJIEKTPOABUTATENIM, YCKOPUTENH, 3JEMEHTapHble Oarapeu, WHIYKIMOHHAs
neyb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE CleyeT BEIOMPATh MATHUTHBIM TIOJIEM.

JIuHuM HaBOJAT MarHUTHBIE MOJISL.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

HerictBue JlopeHa Ha HOH 3IEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOJABUIKYILIEH CHUJIBI BENET OT HM3MEHEHUsS] CKOPOCTH MAarHUTHOIO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

N3yueHne MarHuTHOTO NOJIsl KAaTYLIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBIEHUM 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KONeOanus.

KonebGarenbrast  cucrema. CBOOOMHBIE  MeXaHWUeckue  Kkosiebanus. ['apmoHuueckne
kosiebanus. [lepuos, 4acToTa, aMILIATYa U daza Kosiebanuit. [IpyKUHHBIHA
MasiTHUK. MaTemMaTnyeckuil MasTHUK. Y paBHEHHE TapMOHUYECKHX KoseOanuil. [IpeBpaiienue
HHEPTUU MPU FAPMOHUYECKHX KOJICOaHUSX.

KonebGarenbupiii  kKOHTYp. CBOOOIHBIE DSJIEKTPOMArHUTHBIE KOJICOAHUST B HIACATHHOM
IIOBOPOTHOM  KOHTYpE. AHAJOIMsl ~ MEXJIYy  MEXaHHYECKUMH UM DJIEKTPOMAarHUTHBIMU
konebanusMu. ®opmyna TomMcoHa. 3aKOH COXpaHEHHUS YHEPTUH B UJI€ATTbHOM KOHTYpE.

[lpencraBaenne 0  3aTyXalmUX  KoueOaHUsAX. BoIHYXIEeHHBIE  MeXaHUYeCcKHe
koseOanus. PezoHanc. BeiHyX€HHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHUsI.



Ilepemennbi  TOK. CHHYCOUAJIBHBIM ~ MEPEMEHHBI  TOK. MOIIHOCTh ~ MEPEMEHHOTO
TOKA. AMIUTUTYIHAS CHJIa U JEHCTBYIOLIEE 3HAYEHUE TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpousBoactso, nepenaya u notpebieHue AJIEKTPUYECKON
SHEPTrUU. DKOJIOTMUYECKUE PUCKHU MPU MPOU3BOACTBE AEKTPosHeprun. KynbTypa ucnoib30BaHuUs
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudyeckue yCTpOMCTBA M MNPAKTUUECKOE MPUMEHEHUE: MEXaHUYEeCKHUE 3BOHKH,
reHepaTOphl IEPEMEHHOI0 TOKA, TUHUU HJIEKTPOIIEPEAAUN.

Llemoncmpayuu

W3yunte mapamerpsl MNepeKIoyaronieil cucreMbl (MPYKUHHBIM WIM MaTeMaTH4eCKHi
MasITHUK).

Hab6nronenue 3aryxaronux KoJieOaHui.

HccnenoBanue cBONCTBA BBIHYKJIEHHBIX KOJIEOaHUIA.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAMNpsOKEHUST OT BPEMEHH) JUIs
ANEKTPOMATHUTHBIX BO3JAECHCTBUM.

Pe3onanc npu mociieqoBaTENIbHOM COEIMHEHMHM PE3UCTOpPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue B 3aBUCMMOCTH OT IEpUOJa MallblX M3MEHEHHMI Harpy3ku Ha HUTH OT
JUTMHBI HUTUA U MacChI Tpy3a.

HccenenoBanue nepeMeHHOro TOKa B LIETIH MOCIEA0BATEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 60JIHbL.

Mexannueckue BOJHBI, yCJIOBHs pacnipocTpanenus. [leproa. CKopocTh pacnpoCcTpaHEHHs
u anuHa BoiH. [lonepeunsie u AnuHHBIE BONHBL. MHTEepdepeHnns u Audpakiuus MeXxaHHIeCKUX
BOJIH.

3Byk. CropocThb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJNIeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI CO3JaHUSl AJICKTPOMATHUTHBIX BOJIH. B3anmuast
opueHTanus BekTopoB E , B,V B snextpomaruutHoil BosnHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HUE, TMpeJoMIIeHHe, Tmojspu3anus, audpaxnus, uHtepdepenims. CKopocTb
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixana »7eKTPOMArHUTHBIX BOJIH. [[puMeHEHHEe AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paInOCBA3H U TEJIEBUIACHU. Paaronokanus.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPE/IbI.

TexHU4YecKne yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIULMHE, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Llemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE TIOTIEPEYHBIX U JJIMHHBIX BOJIH.

Konebnercs kak MCTOYHHK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmtonenue naTepdepeHny U AUPpakini MEXaHMIECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3u 3ByKa 3ByKa M BBICOTHI TOHA C AMILTUTYJOW U YCTOMYHUBOCTBIO.

WccnenoBanne  CBOWMCTB  DJCKTPOMArHUTHBIX  BOJIH:  OTPaX€HUE, TMPETOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeliHOe pacnpocTpaHEHHWE CBETa B BHEIIHEH
cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne u300pakeHU B TIOCKOM
3epKaJe.



[Ipenomnenne  cBeTa. 3aKOHBI ~ TIPEJIOMJICHUST  CcBeTa. AOCONMIOTHBIM  TTOKa3aTelb
npesnoMienus. [lonHoe wuccienoBanue orpaxeHus. [IpenenbHblil yroja IMOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cBera. CinoxHbIN cocTaB 6eroro csera. LBer.

Cobupatomiue u pacceuBaroniye JUH3bL. ToHKas nuH3a. DOKYCHOE PpAcCTOSIHHE U
ONTHYECKas Cuja TOHKHX JIMH3. [locTpoenne n300pakeHUil B COOMPAIOMIMX U PACCEHBAOLINX
nuH3ax. PopMyia TOHKHUX JIMH3. Y BEJIMYEHUE, JaBAEMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

BonnoBas ontuka. UHTepdepeHus ceera. KorepeHTtHbie HWCTOYHUKH. Y CIIOBUS
HAOJI0/IEHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHITMOHHON KapTUHKE OT JABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. JludpakumonHas  pemeérka. YcioBue  HAONIOJACHHUS  OCHOBHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoiicTBa M NPAaKTHUECKOE NPUMEHEHHE: OYKH, Jymna, QoTroanmnapar,
NPOCKIIMOHHBIN ~ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAS OINTHKA, JU(PpPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Llemoncmpayuu

[IpssMonuHeitHOE pacnpoCTpaHEHUE, OTpPaKEHUE M IpesnoMiieHue cBera. Onruyeckue
npuOOopBI.

[TonHoe uccnenoBanue orpaxeHus. Mozenb cBeToBOA.

HccnenoBanue cBONCTB N300pakeHUs B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nudpakuuu cBerta.

Hab6mronenue qucnepcuu certa.

[Tony4yenue Tema ¢ MOMOILbIO TPU3MBI.

[Tony4yenue Terma ¢ TOMOIIBIO TU(DPAKITHOHHON PEIIETKH.

Habmroenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomol

N3mepenue noka3aresns IpeioMICHHUS CTEKIA.

WccnenoBanue CBOMCTB M300pakeHUS B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI paccMOTPEHUS OTHOCUTEIBLHOCTH

['panunel  OpPUMEHMMOCTH — Kilaccudeckoi — MexaHwku. [loctynmaTel  000CHOBaHBI
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe, OTHOCHTEIIBHO
NpUHIMIIA DUHIITEWHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIllEHUE JJTUHBI.

DHeprusi 1 UMITYJIbCHO-PENSITUBUCTCKOW YaCTHUIIBI.

CBs13b MacChl ¢ aKTUBHOCTHIO U UMITYJIBCOM PESITUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmovt K6aHmMoOBOU ONMUKU.

®oronsl. Dopmyna [lnanka cBsizu »HepruM (POTOHA C €ro HampsLDKEHUEM. DHEprus U
UMIyJIbCHOE (DOTOHA.

OtkpeiTne u  uccaenoBanue  ¢porodddekra. Ombitel  A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreiHa s hotodddexra. Dotorddext «KpacHas rpanuar.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHuueckne yCTpOWCTBA W NPAKTHUECKOE MpUMEHEHHe: (OTORNIEMEHT, (OTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Llemoncmpayuu



®doTo3(hdeKT Ha YCTAHOBKY C IIMHKOBOM TIACTUHOM.
HccnenoBanre BOCCTaHOBIEHUS BHENTHETO (poToaddexTa.
CBeToquoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuto o -uactuil. [lnmanerapuas
mozenb aroMma. [loctynatel bopa. U3nyuenue u pasgenenue GOTOHOB MpU MEPEXojie aToMa ¢
OJIHOTO YpPOBHSl 3HEpruM Ha Jpyroi. Buasl crnektpoB. CrieKTp YpOBHEH 3HEpPruM aToMa
BenukoOpuTtanumu.
BousiHoBBI€ cBOMcTBa yacTull. Boisnbl ne bpoissa. KopnyckylisipHO-BOJIHOBOM Tyau3M.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIA  aHaIu3
(crieKTpOoCKoOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIH Jla3epa.
Habmroienue MTMHERHBIX CIIEKTPOB MPOU3BOMISIT.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habumronenue nuueiyaToro kammara.
Tema 3. Amomnoe aopo
OKCHEepUMEHTHI, JOKa3bIBAIOIINE HAJIEKHOCTD Aapa. OTKpHITHE PaAMOAaKTUBHOCTH. OTBITHI
Pesepdopna mo cocraBy paamoakTuBHOro wusnyudeHus. CoiictBa anbda-, Oera-, ramma-
u3ny4yeHus. MccnenoBanne paiuoakTUBHOCTU Ha JKUBBIX OpraHU3Max.
OTtkpeiTHE TPOTOHA U HelTpoHa. Hyknonnas monens siiapa I'eiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M3oTomnst.
Anbda-pacniaa. DNEeKTPOHHBI M TO3UTPOHHBIN Oera-pacnai. ['amma-uznydenue. 3akoH
PaAMOaKTUBHOIO 3apayKEHUS.
DHeprus CBS3U HYKIIOHOB B sifpe. Anepubie cuibl. [edext sapa sapa.
S nepHble cocTosiHus. JleieHre u CUHTE3 SAep.
Snepubiii  peaktop. TepmosiaepHblii  cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SIICPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.
DneMeHTapHble YacTulbl. OTKPBITHE MTO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTalbHbIe B3aUMOCHCTBUS. EMUHCTBO pU3nMUeckux KapTHH MHUpA.
TexHuueckue ycTpoicTBa U NMPAKTUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
AJIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CUY€TunK HOHU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3yuute Tpeku yacTull (1o roToBbIM (poTorpadpusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl  pa3BuUTUs  acTpoHOMHH. [IpuknagHoe U MUPOBO33PEHYECKOE  3HAUYCHHE
aCTPOHOMMUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

ComHeuHas cucTeMa.

Connue. ConHeunast akTuBHOCTh. Mictounuk »Hepruum ConHua u 3BE3A. 3BE3ABI, HUX
OCHOBHBIC XapaKTEPUCTUKU. /lnarpamMmma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTBY. 3BE3/bI
IJIaBHOM IOCIEAOBATEIHLHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTB)» IS IJIaBHBIX 3BE3[ IO
MoCJIeIOBAaTeIbHOCTH. BHyTpeHHee  cTpoeHne  3BE31. COBpeMEHHBIE  TPEJCTaBICHUS O
MPOUCXOKACHUH U 3BOoIMK COJIHIIA U 3BE3/l. DTallbl 5KU3HU 3BE3/I.

Mnineunsii [1yte — Hamra I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Pagnoranaktuku u kBazapbl. YEpHbIE ABIPHI B sIAPAX TATAKTHKH.



Bcenennas. Paciupenne Bceenennoit. 3akon Xa06ma. Paz6eranme ramaktuku. Teopwust
BEJIMKOTO B3pbIBA. PENMKTOBOE N3ITyUEHHE.

MacmrabHas cTpykTypa Mupa. MerarajiakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumtonennss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHUJIOKEHUN
IUTSL OTIpe/ieNieHUs] HeOeCHbIX O0OBEKTOB HA KOHKPETHBIE TOUKH: OCHOBHBIE cO3Be3/1us CeBepHOro
MIOJIYLIApHSL U SIPKUX 3BE3JI.

Hab6nronenus B teneckone JIyHsl, miianetsl, Miteunoro Iytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMUATbHOH U
TUYECKOW OCHOBAaX JESATEIbHOCTH 4YEJIOBeKa, pOJb M MECTO (PHU3MKHM M acTPOHOMHUHU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, poJib (U3MUECKUX TEOpHid B CBEpHYBLICHCS
NPEJCTAaBICHHON (PU3MUECKON KapTHHE MHpa, MECTO (PM3NYECKUX KapTUH MHpa B OOIIEM pAIY
COBpPEMEHHBIX €CTeCTBEHHO-Hay4YHbIX [IpeacraBnenuit o mpupoe.

Me:xknpeameTHbie CBSI3H

Uzyuenue ¢usuku kypca 6a3zoBoro ypoBHS B 11 kjacce ocCyIIeCTBIsETCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJOTHUH.

Meoicnpeomemnvle nonsamus , CBSI3aHHbIE C W3YYEHHUEM METOJOB HAYYHOI'O IMO3HAHUSA:
ABIICHUE, HAy4YHBIA (aKT, TUMOTE3a, M3MEPEHHUE BEIUYHMHBI, 3aKOH, TEOpus, HAOIIOJACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMbl KOOPJIWHAT, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, HUKINYECKOE TPUTOHOMETPUUYECKOE TOXKIECTBO, KOHTYPBl U UX
MPOEKIIMA Ha OCH KOOPAHMHAT, CII0)KEHHWE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTapHbIE (YHKIUHU,
IPU3HAKU 110J100US TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAU IUIOCKUX QUryp u o0bema Tena.

buonocus: snexTpuyeckue sSBICHUS B KUBOU IMPHUPOJIE, IEPEMEHHbIC JABIKCHUS B KHUBOU
IIPUPOJIE, ONITUYECKHE SIBIICHUS B XKUBOU MPUPOJE, ACUCTBUE pallalliy Ha )KUBbIE OPraHU3MBbI.

Xumusa: cTpOeHHE aTOMOB U MOJIEKYN, KpUCTAJIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAILHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJTH, 3aJIe)KU MarHUTHBIX pyH, GoTochEéMKa 3eMHON
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonozus: TMHAN IIEKTPOIIEPEadl, FEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «®Dusuka» Ha ypOBHE CpeqHero oOmiero oOpa3oBaHHS
(6a30BBIA  ypOBEHB) JOJDKHO OO€CIeUrMBaTh JOCTKEHHUE CIEAYIONIMX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSA Kypca mnpeamera «Pu3uka» JOJKHBI OTPAXKATh
TOTOBHOCTh UM CIIOCOOHOCTH OOYYaromIuxcsi PyKOBOAMTHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHHUX
yOEXIEHU, COOTBETCTBYIOIIMX YCTOWUYMBBIX IEHHOCTHBIX IMO3HMIIMN POCCHUHCKOTO OOIIecTBa,
MPOMJICHUSI KU3HEHHOI'O OIBbITA U OIbITA JAEATEIBHOCTH B IPOLECCE pPEATU3ALUH OCHOBHBIX
MPUHIIMIIOB BOCIIUTATEILHON JEATEIBHOCTH, B TOM B YaCTH KOJIMYECTBO:

1) BbIcuIee 0Opa3oBaHue:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOM TO3WIMHA  OOYy4aoImerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;



INPUHIATHE TPAJUIUOHHBIX OOIIEYETIOBEUECKUX TYMAHHUCTHUYECKUX M JE€MOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HAayYHBIX HCCIEIOBAHMSX OOILECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3allu;

YMEHHE B3aMMOJCHCTBOBATh C KOHKPETHBIMM HMHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKUIMSAMEU ¥ HA3HAYCHUSIMH,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NAaTPHOTUYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'pax1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, IOCTHKEHHMSIM POCCUHCKUX
Y4€HBIX B 0071aCTH (U3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH MOPAJIBHOTO CO3HAHMUS, STHUECKOT0 TTOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIGHHOCTH, B TOM YHCJIE B YYEHUUECKON AESITeTbHOCTH;

OCO3HAHHUE JIMYHOT'O BKJa/la B IOCTPOEHUE OYAYyLIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K Pa3IMuHbIM chepam npoeccuOHANbHON AEITeTbHOCTH, B TOM YHCIIE MEPEPHIBBI
¢ (U3HMKON M TEXHUKOW, HEOOXOAMMO YUYHTHIBATh OCO3HAHHBIA BBHIOOP Oymymiei mpodeccuu u
pean30BbIBaTH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMO00pa30oBaHUIO B 00jacTH (U3HMKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) FKo0JIOrHYecKoe BOCIIMTAHME:

c(OpMUPOBAHHOCTh CBOEOOPA3HOM KYJIbTYpbl, OCO3HAHUE TIJIOOATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKUE U MPOTHO3MPOBAHUE JCHCTBHUI B OKpYKaIOIIEH cpele Ha OCHOBE 3HAHUMN
1esel pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHHe OMbITa JIeATEIbHOCTH, HAPAaBIEHHOCTH Ha OCHOBE CYIIECTBYIOIIUX 3HAHUUN
no usuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpMHUPOBAHHOCTh MMPOBO33PEHMS, COBPEMEHHBIM B3IV Ha pa3BUTHE (UBNYECKOU
HaAYyKH;

OCO3HaHUE LIEHHOCTEW HAy4YHOH JesITeIbHOCTH, TOTOBHOCTH B MpoOLiecCe N3YUEHUs (HUBUKU
M3y4aTh IPOEKTHYIO U MCCIIEN0BATENbCKYIO 1€ATEIbHOCTD HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETPHBIE PE3YJ/IbTATBI

ITo3naBaTenbHBIC YHMBEPCAJIbHbIC TEXHOJOTHYeCKHUe 1eiCTBHUA
ba3oBble 1ornyeckue geiicTBu:

CaMOCTOSITENIbHO C(OPMYJIMPOBAaTh M aKTyalM3UpOBaTh MpoOIeMy, pPacCMOTPETh ee
BCECTOPOHHE;

ONPEAEIIATh LENH AEATENbHOCTH, 3a1aBaTh IApaMETPhI U OLIEHUBATh UX JOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBJICHUSX;

Pa3zpabotare miaH peuieHus npoOiieM ¢ Y4€TOM aHalu3a COCTOSIHMS MAaTepUalbHBIX H
HeMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB JIEHCTBUM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX pEAlTbHOrO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE NTPU PEUICHUH KU3HEHHBIX MPoOIIeM.



Ba3oBrble ucciaenoBareJnLCKue AelicTBUA

BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH IOHATUAMU M METOJaMM (hU3MUYECKOU
HayKH;

o0ajaHie HaBbIKaMH Y4eOHO-MCCIIeI0BATEIbCKON U MMPOEKTHON JEeSITEIbHOCTH B 00JIACTH
(GU3UKH, CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSATEIIFHOMY IHOMCKY METOJOB PELICHUs 3a/ad
(bu3nIecKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B TIO3HAHMUS,

BJIAfIeIell CXEMBl CATEIBHOCTH IO TIOJYYCHHIO HOBBIX 3HAHWMH, WX MpeoOpa3oBaHus,
npeoOpa3oBaHus M MPUMEHEHHS B PA3UYHBIX HAYYHBIX 0OBEKTaX, B TOM YHUCIE MPH CO3AAHUU
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTYaIM3HpPOBATh 3ajJady, BBIIBUTATh
TUIIOTE3y pEIICHUs €€, HaXOJUTh AapryMEHTHl JUIS JIOKa3aTelbCTBA CBOUX YTBEPXKICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3MPOBATh IIOJYYEHHBIE B XOJE PELICHUS 3aJadd pe3yJbTaThl, OICHUBATh HX
JIOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00PAa30BaTEIbHON IS TEILHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JIaTh OLICHKY HOBOH CUTYallly, OLIEHUTH IPHOOPETECHHBIH OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX PETHOHOB CYOBEKTOB;

BBIJIBUTATh HOBBIC UCH, IPEJIaraTb OPUTHHAIBHBIC TTOIXObI M PEIICHHUS;

CTaBUTH MIPOOJIEMBI M 3a]Ja4H, JOIYCKasl aIbTCPHATUBHBIC PEIICHUS.

Padora ¢ undopmanmeii:

BJIaZICTh HaBBIKAMH ITOJIyYeHUS WH(POPMAIIMOHHOTO COJCp)KaHHUs M3 MCTOUYHHKOB Pa3HbBIX
TUIIOB, CAMOCTOSITENIbHO M3y4yaTh IIOMCK, AaHaJdM3, CHUCTEMATHU3aLUI0 M HHTEPIPETAIHIO
UH(OpPMAIIMU Pa3IUYHBIX BUAOB U (POPM MIPEACTABICHHUS;

OLICHUTH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBAa WH(POPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH JUIs
pelIeHnsl KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OPTraHU3allMOHHBIX 33a4ad C COOJIOEHUEM
TpeOOBaHU SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHUEHBI, PeCYypCcOCOCpPEKEHHUS, TPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3[1aBaTh TEKCTHl MATEPHAIBHOTO COACP)KaHMS B PA3IMUHBIX (OpMaTax C yKazaHHEM
Ha3HauYeHUs MHPOPMAIMU M OTKIIOYATh WX, BHIOMpAs ONTHMAaIbHYIO (OpMY TpeACTaBICHUS U
BU3YaJIU3aIUH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE TEXHOJIOTHYECKUE NeHCTBUS:

U3YYUTH OOIIEHNE HAa YpOKaxX (PU3UKU U BO BHEYPOUHOU AESITETbHOCTH;

pacro3HaBaTh IPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON pabOTHI,

BBHIOCpUTE TEMbI M METOJbI JEHCTBUNM YYAaCTHHKOB C YYETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

COBMECTHAasi JIeATEeNIbHOCTh, OpraHu3alus W  KOOpAWHAIMS  JEHCTBUUA 1O  €e
OCYLIECTBJIEHUIO: COCTaBUTh IUIaH JEWUCTBHMM, 3amucaTb JEHCTBHUS C YYETOM LEJIeHd MOUX
YY9aCTHUKOB, OOCYAUTH Pe3yJIbTaThl, MPUHITH COBMECTHYIO paboTYy;

OIICHUTh KaYECTBO CBOETO BKJIaJla M KOMAaHJbl KXKIOTO yJaCTHUKA B OOIINX pe3yibTaTax
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IMPOEKTHI, OLEHUBATh WUJIEU C TO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW WHHOBAIINH,

N3yuaiiTe MO3UTUBHOE CTPATErMUECKOE MOBEJACHUE B PA3IMYHBIX YCTPOMCTBAX, BKIIIOYAs
KpEaTUBHOCTh U BOOOpaKEeHNE, YTOOBI OBITh HHUITUATHBHBIM.

PerJIHTl/IBHI)Ie YHUBEPCAJTBHBIC TEXHOJOTHYIECCKUE lICﬁCTBI/Iﬂ
Camoopranuzanus:



CaMOCTOSITENIbHO HW3Yy4aTh II03HABATENbHYIO JESATeNbHOCTh B o00iacTu (QU3MKU U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTAaBUTh IUIAH PEHICHUS PACYETHBIX M KAuYE€CTBEHHBIX 3aad, IUIaH
BBITIOJTHEHUSI TPAKTHYECKOH paboThl ¢ Y4ETOM HMMEIOIIUXCS PECYpPCOB, €CTECTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JIaTh OLICHKY HOBOM CUTYyaluu;

YTOUHEHHE PAMOK HACTOSIIIEr0 IPEIMETa Ha OCHOBE JIMYHOI'O LIBETA;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pElLICHHE;

OIICHUThH TPHUOOPETECHHBIN OIIBIT;

O6ecneunBath (popMupoBaHuE U oOeCIeUeHUE IPYAUIIUNA B 007JaCTH (HU3HKHU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIM HHTEJJIEKT:

JlaBaTh OLIGHKY HOBOW CUTYyallid, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB JCHCTBUSM JIULI,

BJIQJICTh HABBIKAMU MO3HABATEIILHON pediiekcun Kak 0CO3HAHUS MMPOUCXOSIINX JCHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

UCIIOJIb30BaTh IPUEMBbI peIICKCHH JIJIS OLIEHKH, BEIOOpA CUTYAIIMU BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;

MOTHBBI IPUHSITHUS U apTYMEHTBI IPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MOTHBBI IPUHSITHUS U apTYMEHTBI IPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

[Tpu3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKY.

B nporecce mocTrKeHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI TT0 (PU3UKE JIJIS
YPOBHSL CpEIHEro OO0IIero OOpa3oBaHHs y YYallUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJUICKT, MPEIoiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUe, BKJIIOYAIOIIEe CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIPaBJICHUE Pa3BUTHs COOCTBEHHON AMOIIMOHAILHON c(hephl, ObITh YBEPEHHBIM B ceO¢€;

CaMOpEeTyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUs MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJCHUE, CIIOCOOHOCTU aAalTHPOBATHCS K HAMOIMOHAIBHBIM
W3MEHEHUSM U TUOKOCTH, YTOOBI OBITH OTKPHITHIM HOBBIM;

BHYTPEHHSISI MOTHBAIIMsI, BKJIIOUAIONIAs TMOAXOJ K JOCTIDKCHHIO LeJiell W ycrexa,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIAs CIIOCOOHOCTh TOHMMATh ASMOIMOHAIBHOE COCTOSHUE IPYTHX,
oOpaiaTe BHUMaHUE Ha €ro MpH 0OIEHUH, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIIMAIbHBIE HABBIKM, BKIIIOYAIONIME BO3MOXXHOCTh KOPPEKTUPOBATh OTHOIICHHUS C
IPYTMMH JIOJbMH, KOHTPOJIMPOBATh, PETYIUPOBAaTh HWHTEpPEC U pa3pemarh KOHQIHKTHL

IMPEAMETHBIE PE3YJIBTATBI

K xonimy oOydenust B 10 kjacce nmpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 0OYYAIOLIUXCS YMEHHIA:

NEpPEeBECTH Ha IPUMEPHI POJIb U MECTO (PU3UKU B COBPEMEHHOW HaydHOW KapTUHE MHpa, B
pPa3BUTHUU COBPEMEHHOW TEXHUKHU W TEXHOJIOTHi, B TPAKTUYECKON JESITEIbHOCTH JTOACH;

B npenenax rpaHuibl NpUMEHEHUS W3YYEHHBIX (U3WYECKUX MOJIENel: MaTepuabHas
TOYKa, MHEepIHUalbHasl CHCTeMa OTcYeTa, aOCOJIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
3apsAA0B Trasa, >KUAKOCTH M TBEPABIX TeJ, TOUCYHBIA 3apsAIHBIM anmapar HpU BBHITOJHEHUU
¢du3nUecKkux 3anay;

pacrnio3HaBaTh (uU3NYECKUE sBJIEHUS (MpPOLEeCChl) U OOBICHATH HUX Ha OCHOBE
MOJIEKYJISIPHO-KMHETUUECKON TEOPUM BEIIECTB BELIECTBA M JJIEKTPOAMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KEHHE, JBIJKEHUE TMaJeHus Tel, JBWKEHHUE I10
OKpPY)KHOCTH, WHEpLUs, B3auMoeiictBue Ten, auddysus, OpoyHOBCKOE JBHKEHHE, IBUKECHUE
KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa TeJ MPH HArpeBaHUU (OXJIAXKIAECHHH), TETIIOBOE
paBHOBECHE, WCIApEHUE, KOHJACHCALUs, IUIABICHHE, KPUCTAJIM3alus, KUIIEHUE, BIIAXXHOCTh



BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKAY
napaMeTpaMM COCTOSIHUS ra3a B U30MPOLIECCAX, IEKTPU3ALUS TeJla, B3aAUMOJICHCTBUE 3aPsI/I0B;

OINUCBIBATh MEXAHWYECKOE JBMKCHME, UCHOJb3ysd (PU3NUECKUE BEIMYMHBI: KOOPAMHATA,
IyTh, NEPEMELLEHUE, CKOPOCThb, YCKOPEHNE MAacChl Teja, CHJIa, UMIYJIbC Tejla, KMHETUYeCcKas
SHeprus, NOTEHLIMalbHAas HHEPIus, MexXaHuuyeckas paboTa, MeXaHHWYecKas MOUIHOCTb; IIPH
ONKCAaHUM TPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI BKJIIOYAIOT BEUYMHY, UX 3HAYCHHE U
pe3yibTar, Haxolsd (opMyiy, CBSI3BIBAIOLLYIO JAHHYK (HU3UYECKYIO BEIUYUHY C JPYTHMMHU
BEJIMYMHAMU;

ONUCaThb W3YyYEHHBbIE TEIUIOBbIE CBOMCTBA TE€J U TEIUIOBBIE SBJICHUS, MCIOJb3Ys
¢u3nueckue BENWYHMHBI: JIAaBJICHUE Ta3a, TEMIIEpPaTypy, CPEIHIOI KHHETHYECKYIO SHEPIHIO
XA0THYECKOT0 JABMIKEHHSI MOJIEKYJ, CPEJHEKBaJpPaTUYECKYI0 CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHIOIO SHEPrHUlo, paboTy ras3a, KOd(QQHUIMUEHT MMOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATEJIsA; IPU ONUCAHUM IPABUIBHO TPAKTOBATh (DPU3MUYECKHM CMBICT BKJIIOYAOT B cels
BEIIMYMHY, WX 3HAYCHHE M CJEJACTBHE, HAXOXKACHHUE (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
(GU3UYECKyIO BEJIMUUHY C IPYTHMHU BEJIIMUMHAMY;

ONMCHIBATh W3YYECHHBIEC 3JIEKTPUUECKHUE CBONCTBA BELECTB U DJIEKTPUUYECKUE SIBJICHUS
(mpouecchbl), uUCHONb3yd (urypy Gopmbl: MOIIHOCTh  3apsja, dJIEKTPUYECKOE IIOJIE,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHIUAJIOB; IPY IPABWJIBHOM OIMCAHUU
¢u3nueckuil cMbICI BKIIIOYAET BEJIMYMHY, UX 3HAYCHHWE U 3HAUEHHE; CIelyrollylo (opmyiy,
CBSI3BIBAIOIYIO JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIIMYHMHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOJb3ysd (DU3MUYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BceMupHOro Tsrotenus, 3akossl |, Il u Il HeroTona, 3akoH coxpaneHus
(bU3M4ecKoil 3HEPruM, 3aKOH COXPaHEHHsI UMITYJbCa, NPUHLUI CYHNEpHO3ULMH CHIIbI, TPHUHLIUAI
paBHONpPaBUs MHEPLUUAIbHBIX CUCTEM OTCYETA, MOJIEKYJISPHO-KUHETUYECKYIO OCHOBY BELIECTB,
ra3oBbl€ 3aKOHBI, CBSA3b CpelHEH KMHETHYECKOM HSHEPIruu TEMJOBOTO JBMKEHMS MOJIEKYN C
a0COIOTHOW TeMIEepaTypoil, MEepPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUs CUIIbI 3apsija,
3akoH KyroHa, npu 3TOM pa3nuyaroT CIOBECHYIO0 (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpaXEHHE U YCIOBUS (TpaHMILIbl, 00JIaCTh) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE INPHUHLUMIIBI  pabOThl MalIMH, HOPUOOPOB U  TEXHUYECKUX
YCTPOMCTB; CIEAUTD 3a YCIOBUSAMHU UX 0€30I1aCHOI'0 MCIIOJIB30BaHUs B IOBCEIHEBHOM KU3HU;

[TpoBOIUTH SKCHEPUMEHTHI 10 HCCICAOBAHUIO (PU3MUECKUX SBICHUNH M MPOLECCOB C
HCIIOJIb30BaHUEM MPSIMBIX M BHEIIHUX U3MEPEHUH, pu 3TOM (OopMyIHpoBaTh podiieMy/3agady
U JleNaTh TEOPEeTHUYECKUE IKCIEPUMEHTHI, COOMpaTh JaHHBIE O MpeagaraeMoM 000pyAOBaHHH,
IPOBOAMTD OMBIT U (OPMYIUPOBATH BHIBOIBI;

N3yuute npsiMble U JONOJHUTEIbHBIE U3MEPEHHs (U3NUECKOr0 pa3Mepa, Ha ATOM BBICOTE,
Croco0 M3MepeHUs: M HCIOJIb30BAHUE JONOJHUTENBbHBIX METOJOB HM3MEpPEHUsl MOrpelIHOCTEN
U3MEPEHHUI;

YUUTHIBaTh MEXAY (PU3NUECKHMMH BEIMYMHAMM C HCIOJIb30BAHHUEM MPSIMBIX M3MEPEHUH,
IpU 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHPOBATh Pe3yIbTaThl, MOJTYYEHHBIE B 3aBUCHMOCTH
OT (QU3MYeCKOW BENWYMHBI, B BHJE TAaOIUL U TpaduKOB, JAeJaThb BBIBOJBI MO pe3yJbTaTam
WCCIIEJOBAHMSI,

coOnronarh mpaBuia O€30MacHOrO TpyAa IMPU NPOBEIACHUM MCCIEAOBAaHUNH B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB U J1a00PaTOPHOTO 000PYI0BAHUS;

peluTh pacu€THblEe 3aJaud C SBHO 3aJlaHHON (HU3MUECKOM MOJENbl0, HCIOb3Ys
¢buznyeckue 3aKOHbl U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHM 3ajad, BHIOpaTh (PU3NYECKYIO
MOJIeIb, MPEUIOKEHHYI0 (QHU3HUEcKyl0 GUrypy u Gopmyiy, HEoOXoIuMble i e€ peleHHs,
IIPOBECTHU PACUYETHI U OLEHUTh PEANbHOCTh MOJIYYEHHOI0 3HaYEHUS PU3ndeckoi (hopMbI;

pPEIINTh KAueCTBEHHYIO 3aJaudy: BBICTPOUTH JIOTMYECKYIO HENPOTHBOPEUMBYIO LEMIOUYKY
PacCyXXJIEHUI ¢ OTIOPOH HA M3ydaeMble 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKHUE SBIICHNUS,

UCMOJIb30BaTh MpH  OOECIEYeHMHM Hay4HBIX 3a/a4  COBPEMEHHBIE TEXHOJOIMU
UCCJIEIOBaHMSI, CTPYKTYPHUPOBaHUS, OOBSCHEHHS M TNpeJCTaBieHHUs Y4eOHON U Hay4dHO-
HOMYASPHON MH(OPMAIUK, TOJYYEHHOH U3 pa3lWYHbIX MCTOYHHMKOB, YIITYOJEHHOTO aHajlu3a
nosryyaeMoi nHdopmanuu;



MPUBOJIUTH BKJIAJ POCCHUMCKUX U 3apyOeXHBIX YYEHBIX-(PU3UKOB B Ppa3BUTHE HAyKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss 0€30MaCHOCTH TPHU HCHOJIB30BAHUU MPHOOPOB M TEXHUYECKUX YCTPOMCTB, AT
COXPaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoIIei cpeje;

paboTaTh B IrpyIIIE C BBIIOJIHEHUEM PA3IUYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
TPYOIbl, palMOHAJIbHO COKpallaTh O0s3aHHOCTM M  IUIAHUPOBATh  JIEATENBHOCTH B
HECTaHJAPTHBIX YCJIOBUSX, aJEKBAaTHO OLEHMBATh BKJIAJ KaXJOI'0 YYacTHUKA TpPYIIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenust B 11 kJiacce mpeMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

MEPCBCCTHU HA IMPUMCPLI POJIb U MECTO CI)I/ISI/IKI/I B CI1ad COBPCMCHHBIX HAYUYHBLIX KAapTUH
MUpa, B pa3BUTHUE COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B TIPAKTUYCCKOM IS TEILHOCTH JIFOJICH,
[[EJIOCTHOCTh M €IMHCTBO (DU3MUYCCKUX KapTUH MHPA;

IpaHUIla TIPUMECHEHUS! W3YYCHHBIX (U3UYECKUX MOJCICH: TOYCUHBIH 3apsij, Jyd CBETa,
TOYEYHBIM HUCTOYHUK CBCTa, AACpHad MOJCIIL aTOMdA, HYKJIOHHAasA MOZACJIbL aTOMHOIO fAApa Mpu
BBINOJIHCHUH (DU3MYECKUX 3a71ay;

pacnio3HaBaTh (pU3MYeCKHe SABJICHHS (TIPOIECCHI), OOBSICHATh U OOBSICHITh MX Ha OCHOBE
COIIPOTHBJICHUS DJICKTPOJWHAMHKH M KBAaHTOBOW (DM3MKH: DIJIEKTPHUYECKAs TMPOBOIMMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICHCTBHE TOKA, B3aMMOJCHCTBHE MArHUTOB,
AJICKTPOMArHUTHAsE WHAYKIMS, JACWCTBHE MArHUTHOTO TOJS Ha MPOBOJHUK C TOKOM H
HBHX(YMHﬁCH 3apsan, SJICKTPOMArduTHBIC KOJIC6aHI/I$I u BOJIHBI, HpﬂMOJ’II/IHef/'IHOG
pacrpoCTpaHCHHE CBETa, OTPaXCHUE, TpeliomiieHHe, uHTepdepeHius, audpakuus u
MOJISIPU3aIisl CBETA, AWCIEPCUsi cBeTa, GoTotekTpudeckuii 3agdext (Poroaddexr), cBeToBoe
JIABJICHUE, CBS3b JIMHEHYATOrO W3Iy4YeHHUs aroMa BenukoOpUTaHWM, KOHICHTpAlUs U
HCKYCCTBCHHAA PaIUOaKTUBHOCTD,

OIKCHIBATh M3YYCHHBIC CBOWCTBA BEUICCTB (AJICKTPHUUCCKYIO, MArHHUTHYIO, ONTHYECKYIO,
AIIEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3NYECKYI0 (OpPMY: MAIIUHHBIN 3apsij], CUIIy TOKA, JICKTPUYECKOE HAIpPSIKCHHE,
NIEKTPUUECKOE COMPOTHUBIICHUE, PA3HOCTh MOTCHIIUANIOB, AJIEKTPOJIBMKYIIYIO CUIy, pabouuii
TOK, WHIYKIMIO MAarHUTHOTO TIIOJIA. TOJs, cuia Awmrmepa, cwia JIopeHIla, WHIYKTHBHOCTB
KaTyliKd, SHEpPTrus pa3psaga WU MArHuTHOTO IIOJA, HMEpHUOoA U IMEPHOANYCCKOC H3MCHCHUC B
MIEPEMEHHOM KOHTYpE, 3apsiJl ¥ CHJIa TOKa B TPOIECCE TApMOHUYECKHX 3JICKTPOMArHHTHBIX
Konebanuii, (POKyCHOE paccCTOsSTHME M ONTHYECKas Cuja JIMH3bI, MPU ONMHCAHWUU TPABHIHHO
TPaKTOBaTh (U3WYCCKHN CMBICI BEJIUYMHBI BEIMYHMHBL. , WX 3HAUYECHHE W CICICTBHE,
IpuUBENECHHbIE (OPMYIbI, CBS3bIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

OIMMUCBIBATHL H3YUCHHBLIC KBAHTOBBIC SABJICHUSA MW IMPOLECCHI C IMOMOIIBIO (1)I/I3I/I‘I€CKI/IX
BEJIMYMH: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JUIMHBI BOJH W 4YacTOTHl CBETAa, DHEPTrUU U
umnyinbca (GoToHa, Mepuoja IMoJiypaciaga, SHEPTUH CBSI3H aTOMHBIX SAep, NPU OMUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HM3MEPSEMON BEIUYMHBI, MX OOO3HAYCHHS U
ciencTBus, (QOpMysbl. , CBA3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMH, PACCUMTHIBAIOT 3HAUCHHE (PU3NICCKOIM BEITUUNHBL;

AHAJIN3UPOBATH (i)I/ISI/I‘-IeCKI/Ie MponecChl U SABJICHUSA C IMOMOIIBIO (1)H31/I‘-I€CKI/IX 3aKOHOB U
NOPUHIUIOB: 3akoHa OMBI, 3aKOHOB TOCJIEAOBATEILHOTO W MApaJUICILHOTO COCTUHCHUS
IMPOBOAHUKOB, 3aKOHa H)KOYJ'ISI-.HGHHa, OJICKTPOMAarHuTHBIX 3aKOHHBIX HHHYKHHﬁ, 3aKOHa
NPSIMOJIMHEHHOTO PACIPOCTPAHCHUSI CBETA, 3aKOHOB OTPAKEHHSI CBETA, 3aKOHOB MPEJIOMIICHUS
CBeTa, ypaBHeHHWs OWHmTeHHAa 11 (orodddekra, 3aKOHA COXpaHEHHE DHEPTUH, 3aKOH
COXpaHEHHsI HMMITYJIbCa, 3aKOH COXPAHEHWsS 3apsjia, 3aKOH COXPAaHCHHS MAacCOBOTO YHCIA,
noctyiaatel bopa, 3aKOH pPagHOAKTHBHOIO 3apsjaa, NPH 3TOM MPOSBISIETCS CIOBECHAs
(GopMyIHpOBKa 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKCHHE W YCJIOBHUS (TpaHUIlb, 00JIACTb)
MMPUMCEHUMOCTH;,



ONpEIETICHUE HAMPABICHUS BEKTOpPAa MHAYKLUUU CHJIBI MAarHUTHOTO NMPOBOJHHMKA C TOKOM,
cuioit Amnepa u JlopeHua;

MOCTPOUTH U 3amucaTh H300pakeHue, co31aTh Oembie 3epKaja, TOHKOW JTMH301;

[TpoBecT SKCIIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MYECKHX METOJOB M MPOIECCOB C
MCIIOJIb30BaHUEM MPSIMBIX U BHEIIHUX W3MEpPEHUil: mpu 3ToM chOpMyIUpOBaTh 3ajauy/3aqady u
clenaTth TEOPETHUYECKHH OSKCIIEPHUMEHT, coOpaTh JAaHHBIE O MpelaraéMoM O0OpYAOBaHHH,
IIPOBECTH OIBIT U C(HOPMYIUPOBATH BHIBOJIBI;

W3yuute npsiMble U JOMOTHUTEIbHBIC H3MEPEHHs (PU3UIECKOT0 pa3Mepa, Ha ATOM BHICOTE,
croco® M3MepeHusi M HCIOJIb30BAHUE JOIMOJIHUTEIBHBIX METOJIOB M3MEPEHHUS MOTpelHoCTen
U3MEPEHU;

B 3aBucumoctu oT Gu3MUYECKON BEIUYUHBI C UCIOJIB30BAHUEM MPSMBIX U3MEPEHUI: MpH
TOM KOHCTPYHpPOBAaTh HACTPOIKY, (PUKCHPOBATH PE3yNbTAThl IMOJYYCHHOH 3aBUCUMOCTH OT
busznyeckoil BeNMMYUHBI B BUAE TaONMIl U TpaQUKOB, JAelaTh BBIBOJIBI IO pe3ylibTaTaM
UCCIIEIOBAHUSI;

coOnronarh mpaBuia Oe30MacHOro Tpyaa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB U J1a00PaTOPHOTO 0OOPYIOBAHUS;

pemuTh pacu€THBIE 3a/Ja4d C SBHO 3aJaHHOM (DU3UYECKON MOJEbI0, HCIOIb3YA
dbuznyecKkue 3aKOHBl U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHM 3aJad, BHIOPaTh (PU3NYECKYIO
MOJICJTh, TPEUIOKCHHYIO0 (U3NYECKy0 (Urypy u (opMmyily, HEOOXOIUMBIC sl €€ pelieHus,
MIPOBECTHU PACUYETHI M OLEHUTh PEATbHOCTh MOJYYEHHOTO 3HaYEHUS (PU3NYecKoi (HhOpMBI;

pEelINTh KaueCTBEHHYIO 3ajjauy: BBICTPOUTH JIOTUYECKYIO HENPOTHBOPEUUBYIO LIEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3ydaeMble 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

UCIOJIBb30BaTh NIpU  OOECHEYeHMHM HayyHbBIX 3aJad COBPEMEHHbBIE  TEXHOJOTUU
UCCIICIOBAHMSI, CTPYKTYPHUPOBAHUS, OOBSCHEHHS M TPEACTaBICHUA Y4YeOHOM U HAy4YHO-
HOMYJISIpPHOM MH(pOpMaIMyU, NOJYy4YEHHOW W3 pa3iIMYHBbIX HWCTOYHUKOB, YIIyOJIEHHOIO aHaiusa
nosryyaeMoi napopmanuu;

OOBSACHATh MPUHLUMIBI JEMCTBUS MAIllMH, HPUOOPOB M TEXHUYECKUX YCTPOMCTB,
OTIPEEIATh YCIOBHS UX O€30MaCHOT0 HCIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

NPUBOJNUTH BKJIAJ POCCHMCKHX M 3apyOeXKHBIX YYEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHUS 10 (U3UKE B TOBCEJHEBHOW JKHU3HMU JUIS
oOecrieyeHns 0€30MaCHOCTU NPHU HCHOJIB30BAHUU MPHUOOPOB M TEXHUYECKUX YCTPOMCTB, AJSA
COXpaHEHHUs 3/10pOBbs U COOIIIO/IEHNS HOPM IKOJIOTHYECKOTO TOBEACHMS B OKpY KaloLel cpeae;

paboTaTh B rpyMIe C BHIMOIHEHUEM PA3IUYHBIX COIUANBHBIX POJICH, MIIaHUPOBATh PadOTy
IpyOIbl, palMoOHAIbHO COKpallaTh O0S3aHHOCTM M IUIAHUPOBATh  JIEATENBHOCTh B
HECTAaHJAPTHBIX YCIIOBUSIX, aJ€KBAaTHO OIEHMBATH BKJIAJ KaXXJOr0 Y4YaCTHUKA TpyHIbl B
pelIeHne paccMaTpUBaeMON MTPOOIIEMBI.



YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



TEMATUYECKOE NMJTIAHWPOBAHUE

10 KINACC
/1 HaszBanue pa3nenoB u Tem nporpaMmsl KosmuecTBo yacos DnekTpoHHbIE (IUGPOBEIC)
Bcero Konrpomasnsie | [Ipaktudeckue | 00pazoBaTeabHbIE PECYPCHI
paboThI paboThI
Paznea 1. DU3UKA U METO/JIbI HAYYHOTI'O ITIO3HAHUSA
1.1 | ®usuka u METO/IbI HAYYHOI'O IO3HAHUS 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3nea 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHHSI B MEXaHHUKE 6 1 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 | OCHOBBI MOJIEKYJISIPHO-KMHETUIECKOM TEOPHH 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOTUHAMUKHI 10 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperaTHble COCTOSIHUS CyliecTBeHHBI. Da30BbIe IEPEXObI 5 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nen 4. JIEKTPOJIMHAMUKA
4.1 | DnexTpocTaTHKa 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocrostHHBIN TOK 00paboTKU. TOKH B pa3IMUHbIX Cpeax 12 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KIACC

Ne Ha3Banue pa3ienoB U TeM IporpaMMel KosmgecTBo yacoB OnexktpoHHbIe (IU(POBEIC)
n/m Bcero Konrposnsusie | [Ipaktiuueckre | 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTHI
Paznen 1. JIEKTPOIMHAMUKA
11 | MarauTHOE nojie. DIeKTPOMAarHUTHAS. HH KIS 11 1 3 bubnuroreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro o pasneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
2.1 | MexaHn4yecKHe 1 JICKTPOMArHUTHbIC KOJIeOaHUsI 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
2.2 | MexaHM4YeCKHE U AJICKTPOMArHUTHBIC BOJIHBI 5 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
23 | Ontuka 10 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paznueny 24
Paznen 3. OCHOBHBIE CIIEIIMAJIBHBIE TEOPUU OTHOCUTEJIBHOCTH
3.1 | OcHOBBI pa3pabOTKH TEOPUH OTHOCHUTEIHLHO 4 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c
HWtoro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 | DneMeHThI KBAHTOBOW ONTHKHU 6 bubnunoreka [JOK
https://m.edsoo0.ru/7f41c97c
4.2 | Ctpoenue aroma 4 bubnunoreka [JOK
https://m.edsoo0.ru/7f41c97c
4.3 ATOMHOE AP0 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
Paznea 5. JIEMEHTBI ACTPOHOMHNHU U ACTPO®U3INKU
5.1 | DeMeHThI aCTPOHOMHH H aCTPODU3HKH 7 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazieny 7
Paznen 6. OGOBIIAIOUIEE IOBTOPEHUE
6.1 | OboOmaromee MOBTOPEHNE 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
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Nroro no pazgeny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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NOYPO4YHOE NNAHUPOBAHUE

10 KNAC
Ne Tema ypoka KonuuectBo yacoB Jata DneKxTpoHHbIe HU(POBbIE
/I Bcero KonTponbeHeie [IpakTryeckue HU3y4CHUS 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI

1 dusnka — Hayka o npupojae. Hayunsie MeToapl 1 bubmuorexa [JOK
MIO3HaHMSI OKPYXKAIOLIET0 MHpa https://m.edsoo.ru/ff0c32e2

2 Ponb 1 mecTo 3k B COBpeMEHHOW HaydHOH 1 bubmuorexa [JOK
KapTUHE MHpa, B PAKTUICCKOW JCATSILHOCTH https://m.edsoo.ru/ff0c33e6
JIIOJIEN.

3 Mexaaundeckoe arkeHne. OTHOCUTEIBHOCTh 1 bu6mmoreka [IOK
MEXaHUYECKOro aBrxkeHus. [lepeMerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubnnorexka HOK

https://m.edsoo.ru/ff0c3620

5} PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHHUE 1 bubnuorexa [HOK

https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majenue. Y cKopeHue CBOOOHOTO 1 bu6mmoreka [IOK
NaJICHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonuHelinoe nBuxeHue. /[BrxkeHne 1 bubnmnorexka HOK
MaTepUaIIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpunumn otHOcuTeNnbHOCTH ["anumen. 1 bubnmnorexka HOK
WNuepunanbHble cucteMsl otcuerta. [1epBhiii 3aK0H https://m.edsoo.ru/ffOc3be8
Herorona

9 Macca tena. Cuina. [IpuHIun cyneprno3uunuu cuil. 1 bu6muoreka [JOK
Bropoit 3akoH Hpl0TOHA /17151 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

10 | Tperuii 3akoH HproTOHA A1 MaTepUaibHBIX TOYEK 1 bubmmoreka [JOK
3pCHHS https://m.edsoo.ru/ff0c3be8

11 | 3akoH BcemupHOro Tarorenus. Cuma TsHKeCTH. 1 bu6muoreka [JOK
IlepBast kocMuYecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00

12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c3el8

13 | Cuna tpenus. Koaddumnuent tperus. Cuia npu 1 bubnuorexa [JOK

CONMPOTUBJICHUU ABUKXCHUIO TCJIA B JKUJIKOCTHU NJIN

https://m.edsoo.ru/ffOc3f76
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B3TIISLIE

14 | [loctynaTenbHOE U BpallaTeIbHOE JBUKEHUE bubmmoreka [IOK
abcomoTHO TBEPAOTO Teaa. MomenT cuibl. [Tneuo https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBUSI PaBHOBECHS Tella

15 | Ummynbc MaTepuaibHON TOUKH, CHCTEMBI bubmuorexa [JOK
MaTepUaIbHBIX TOYEK. IMITyJIbC CHITBI. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHCHHS UMITYJIbca. PeakTHBHOE JIBM)KEHUE

16 | PaGora u momurHOCTH cHitbl. KuHeTnueckas sHeprust bubnmoreka [JOK
MaTepHaibHOU TOYKH. Teopema 06 obecrieueHnn https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 ITorenuuaneHas sHeprust. [loTeHnManbLHas SHEPTUs bu6nuoreka [IOK
yIpyro n1epopMUPOBAHHON TPYKHUHBI. https://m.edsoo.ru/ffOc461a
[TorennuanpHas SHEPTHs TeNia BOJIU3U MIOBEPXHOCTH
3emun

18 | [loTeHIMANbHBIC U HETTOTEHIIUAIbHBIC CHUIIbI. CBSI3b bubnmnoreka [HOK
pabOThI HEMOTEHIMAIBHBIX CHJI C K3MEHEHUEM https://m.edsoo.ru/ff0c478c
HEPreTUYCCKUX CUCTEM Tell. 3aKOH O COXPaHCHUH
9KOJIOTUYECKON DHEPIUn

19 | JlaboparopHas pabota «lccienoBanue CBS3U CHII C
M3MEHEHHEM XMMHUYECKOH SHEpruy Tejla Ha OCHOBE
OTIpeJICIICHUS] PE3UHOBOTO JKI'YTa»

20 | KonrponbHas pabora no reme «Knnemaruka. bubnuoreka [JOK
JlnHamuka. 3aKOHBI COXPAHEHHS B MEXAHUKE) https://m.edsoo.ru/ff0c4b74

21 | OCHOBHBIE MOJIOKEHUS MOJIEKYIISPHO- bubnuoreka [JOK
KWHETUYECKOW TeOpuH. BpoyHOBCKOE IBMKEHHE. https://m.edsoo.ru/ffOc4dc2
Auddysus

22 | BaxkeH xapakTep IBHKCHHUS U B3aNMOJICHCTBHUE
yacTull. MoJieny UCIbITAaHUM Ta30B, )KUJIKOCTEN U
TBEPABIX TEN

23 | Macca monekyn. KonnuecTBo BeriecTsa.
ITocrosnHas ABoraapo

24 | TernoBoe oTHoIIeHUE. Temreparypa u ee
n3mepenue. lllkana remnepatypsl Llenscus

25 Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHHE bu6nuoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde

26 | AOcoioTHAs TeMIieparypa Kak Mepa CpeaHei bu6mmoreka [JOK
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KMHETHUYECKOW YHEPTUU JIBUKEHUS MOJIEKYI.
YpasHenue MeHeneesa-Kianelpona

https://m.edsoo.ru/ff0c511e

27 | 3akon JlanpToHa. 'a30BBIC 3aKOHBI
28 | Jlaboparopnas pabota «lccrnenoBanue B
3aBHCUMOCTH MEXJTy IapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO ra3a
29 M3omporieccel B HaeaqTbHOM B3TIISAIE U UX bu6nmoreka [IOK
rpaduyeckoe NpeICTaBICHNE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHSs SHEPTHs TEPMOIUHAMUYECKON bubmuorexa [JOK
CHCTEMBI U e¢ u3MeHeHus. KomuaecTBo Terma u https://m.edsoo.ru/ff0c5952
paboTbl. BHyTpeHHSIsI SHEPTHs 0JTHOATOMHOTO
UICATBHOTO ra3a
31 Buapl Terionepenaun bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36
32 | YaenbHas TCIUIOEMKOCTH BelecTBa. KommuecTBo bu6mmoteka [IOK
TEILTIOTHI MPH TeIuTonepeaade. AnnadaTHplii https://m.edsoo.ru/ff0c5¢c36
porece
33 | IlepBblii 3aKOH TEPMOAMHAMUKHU M €r0 IIPUMCHEHUE bu6mmoreka [JOK
K U30IPOIIECCaM. https://m.edsoo.ru/ff0c5efc
34 | HeobpatumocTs mporeccoB B npupojie. Bropoii bubmuoreka [JOK
3aKOH TePMOJMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u K111 TemnoBoit MamHsbl bubnuoreka [IOK
https://m.edsoo.ru/ff0c600a
36 | Huxn Kapno u ero KI1/]
37 | Dkonornyeckue MpooOIEMBI TETUIODHEPTETHKU
38 | O6obmaromnmii ypok «MomekynspHas Gpu3nka. bubmmoreka [JOK
OCHOBBI TEPMOITHHAMHKH https://m.edsoo.ru/ff0c6938
39 | KontpompHas pabora o Teme «MoJleKysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6a50
40 | ITapooOpa3oBanue U KOHACHcAIs. Mcmapenue u bubnuotexa [JOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
41 | AGcomroTHAs U OTHOCUTETbHAS BIIAYKHOCTh bubnuotexa [JOK
BO3ayxa. HackIlmeHHsbIi map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe teno. Kpucrammmueckue u aMopHbIe bubmuoreka [JOK

TCIa. AHI/I30Tp0HI/IH CBOICTB KpHUCTAJlJIOB. >KI/II[KI/IC
KpuCTaJIJIBl. MAaTCPUAJIbL

https://m.edsoo.ru/ff0c65f0
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43 [TnaBnenue u kpucTaumM3anus. Y AelibHas TeIioTa but6mmoreka [IOK
riaieHust. Cyomumanus https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEIIOBOTO OajlaHca bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpu3anus Tea. JICKTPUIECKUI 3apsaHuK. [[Ba bubmuorexa [JOK
BUJIa SJICKTPHUUYCCKHX 3aPsi/IOB https://m.edsoo.ru/ffOc6bcc
46 | [IpoBOAHMKH, AUDICKTPUKHU U TIOTYIIPOBOTHUKH. bubmuorexa [JOK
3aKOH 0 COXpaHECHUH 3apsia https://m.edsoo.ru/ffOc6bcc
47 B3anmopeiictBue 3apsanoB. 3akon Kynona. bu6nuoreka [IOK
TouedHoe MalIMHHOE 3apsTHOE YCTPOUCTBO https://m.edsoo.ru/ffOc6ce4
48 | HanpspkéHHOCTh BHEHUX mojield. [TpuHImn bubanoreka [JOK
CYIEPIIO3UIIMHU JICKTPHUYCCKUX TToJiei. JIuaun https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
49 | PabGota cui 3JE€KTPOCTAaTHIECKOTO TIOJIA. bubnmnoreka [JOK
ITorenran. PasHOCTH MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
50 [TpoBOTHHMKY U AUDIICKTPUKHU B bu6nuoreka [IOK
AJIEKTPOCTATUYECKOM ToJie. J{udmexrpuueckast https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
51 | Dnektpoémkoctb. Konnencarop bubnuotexa [HOK
https://m.edsoo.ru/ff0c7126
52 | DeKTpoEMKOCTD MIOCKOTO KOHACHCATOPA. bubmuoteka [JOK
DHeprus 3apsHKEHHOTO KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 | Jlaboparopuas pabota "N3mepenue
NEKTPOEMKOCTH KOHJeHcaTropa'”
54 | IlpuHuun nefcTBUs U IPUMEHEHHE KOHIEHCATOPOB,
KOIMUPOBAIBLHOTO YCTPOMCTBA, CTpYItHOTO (pUIBTpA.
DneKkTpocTaTUYeCKas 3aluTa. 3a3eMIIeHne
3JIEKTPONPUOOPOB
55 | DieKkTpuUecKuil TOK, 00eCTICUnBAIONITUIN €ro
cymiecrBoBanue. [locrossHHBIN TOK. CHlla TOKA.
Hanpsixenne. Conporusnenne. 3akoH OMa juist
y4JacTKa [enu
56 | IlocnenoBarensHOE, MapalIeNbHOE, CMEIIIAHHOE bubnmnoreka [JOK
COeIMHEHHUE MPOBOIHUKOB. JlabopaTtopHas paboTa https://m.edsoo.ru/ff0c74f0
«M3yueHne cMenaHHbIX COeAMHEHUN PE3UCTOPOBY»
57 PaboTa 1 MOIITHOCTH OTKJIFOYEHUS TOKA. 3aKOH but6mmorekxa [IOK
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Jxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838

58 | 3akon Oma jyist MOTHOM (3aMKHYTOH ) 1 bubnmoreka [JOK
aNIeKTpruYecKoi rernu. KopoTkoe 3aKimoucHue. https://m.edsoo.ru/ff0c7ae0
Jlaboparopnas padota «M3mepenue DJ1C
MCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIIPOTHBIICHUS»

59 | DyeKkTpoHHas MPOBOJAUMOCTD TBEPBIX METAJLIOB. 1
3aBUCUMOCTH CONPOTHUBIICHHUS METAJIOB OT
temneparypbl. CBEpXIPOBOIUMOCTh

60 | Dnexrpuueckuii TOK B Bakyyme. CBoiicTBa 1
AJIEKTPOHHBIX MTYYKOB

61 | [TomynmpoBOAHHMKY, HX KOPITyCca U IPUMECHAsI 1 bubnuorexa [HOK
poBOIUMOCTh. CBOMCTBA I—H-TIEPEX0/Ia. https://m.edsoo.ru/ff0c84ae
[TomyrpoBOTHUKOBBIE TPHUOOPHI

62 | DnekTpuyeckuil TOK B pacTBOpax U paciuiaBax 1 bubnmnoreka [HOK
AJIEKTPOJIMTOB. DICKTPOIUTHYUCCKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
DIeKTponn3

63 | Dnektpuyeckuii TOk B razax. CaMOCTOATEIbHBINA U 1 bubnmnoreka HOK
HECaMOCTOSTEIbHBIN pa3psia. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae

64 | Dnexkrpuyeckue NpuOOPsl U YCTPOMCTBA U UX 1 bubmuoreka [JOK
NpakTHYeCcKoe MpuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 | O6obmaronwii ypok «JIeKTPOIHHAMHAKAY 1 bubmuotexa [JOK

https://m.edsoo.ru/ff0c88be

66 | KontpompHas pabora 1o Teme «JIEeKTPOCTaTHKA. 1 bubmmoreka [JOK
[TocTostHHBIH TOK 00padoTku. TokH B pa3HBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 | Pe3epsHslil ypok. KonTponbHas paboTa 1o teme 1 bubmuoreka [JOK
«DNEKTPOTUHAMHUKAY. https://m.edsoo.ru/ff0c8c56

68 | PesepsHslil ypok. O606maronumii ypok mo remam 10 1 bubmmoreka [JOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KNACC

Ne Tema ypoka KoanuectBo gacoB Jlata DNeKTpoHHbIE U(POBEIC
n/m Bcero KontponbHbie [IpaxTrnueckue HU3y4ECHUS o0pa3oBaTelbHbIE PECYpPCHI
paboThI paboThI

1 ITocTOsIHHEBIE MArHUTHI K UX B3aUMOJIEHCTBUE. 1 bu6mmoreka [JOK
MarunuTtHOe mose. BeKTop MarHuTHON HHIYKIHH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW MHAYKIUU

2 MaruuTtHoe 1nose NpoBOJHUKA C TOKOM. OTIbIT 1 bubmuorexa [IOK
Dpcrena. BzaumoeicTBre IPOBOHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe

3 Jlaboparopnas pabota «/3ydeHrne MarHuTHOTO 1 1 bubnmoreka [JOK
10JIs KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JlelicTBME MarHUTHOTO TOJISI HA POBOJHUK C 1 1 bubnuorexa [JOK
tokoM. Cuita Ammepa. JlaboparopHasi padoTa https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue IeWCTBUS MTOCTOSSHHOTO MarHUTa
Ha PAMKY C TOKOM»

) JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIYIOCS 1 bubnuorexa [JOK
3apspkeHHyro yactuily. Cwia Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunbHble JlopeHna

6 DnekTpoMarHuTHas HHAYKIUs. [I0OTOK BEKTOPHBIX 1
MarHuTHbIX UHAYKIMH. [IpoBona O/IC. 3akon
ANEKTpOMarHuTHOW uHaykinu Dapanes

7 Jlaboparopnast pabota «HccnenoBanue 1 1 bubnuoteka [JOK
BO3JICHCTBUS SJICKTPOMATHUTHOW WHIYKITHI https://m.edsoo.ru/ffOcal50

8 WNunyktuBHOCTS. SIBnenue camonnaykuuu. 31C 1 bub6nuorexa [IOK
CaAMOMHAYKIMH. DHEPTHUsi MArHUTHOTO TIOJIS https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE TOJIe

9 TexHu4eckne ycTpoicTBa U UX NPUMEHEHHE: 1
MMOCTOSIHHBIE MATHUTBHI, SJIEKTPOMArHUTHI,

AJIEKTPOIBUTATENH, YCKOPUTEIIH, dJIEMEHTApHEIC
YaCTUIIbI, UHIYKIIMOHHAS TIEYb.

10 | OGoOmarommii ypok «MarauTHoOe ToJIe. 1 bubmuorexa [JOK
DNeKTPOMarHuTHAS WHIYKIIHSD) https://m.edsoo.ru/ffOcab82

11 | KonTponbHas pabora no Teme «MarHutHoe mouie. 1 1 bubnuorexa [JOK
DNEKTPOMarHUTHAS WHIAYKIIHSD) https://m.edsoo.ru/ffOcad58

12 | CBoOoaHbIe MEXaHUYECKHE KOJICOaHUS. 1 bu6mmoreka [JOK
["apmoHnueckue kojgebaHus. Y paBHEHUE https://m.edsoo.ru/ffOcaf06
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rapMoOHHYeCKHuX Kojebanuii. [IpeBpamenue
SHEPTEeTUKU

13 | JJaboparopnas padota «lccnenoBanue
3aBHCUMOCTH MIEPHO/Ia MAJICHPKUX Pa3MEPOB OT
JUIMHBI HUTU U BECa MacChI»

14 | KonebatenpHbiil KOHTYp. CBOOOTHBIC bubmmorexa [IOK
AJIEKTPOMArHUTHBIC KOJIEOaHMs B HACaIbHOM https://m.edsoo.ru/ffOch820
MIOBOPOTHOM KOHTYpE. AHAJIOTUS MEXITY
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
KOJIeOaHUSMU

15 ®opmyna ToMcoHa. 3aKOH COXpAHEHHS SHEPTUU B bubnnoreka [JOK
UJICATLHOM KOHTYpE https://m.edsoo.ru/ff0cbh9c4

16 [IpencraBienue o 3aTyxXalOUMX KOJIeOaHUIX. bu6mmoreka [JOK
BeiHyXK/IeHHBIC MEXaHHMYECKHE KOJICOaHuSI. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeiHyXIeHHBIE AIIEKTPOMArHUTHBIE
Kose0aHus

17 | [lepemennslit Tok. CHHYCOUANBbHBIN TIEpEMEHHBIN bubnnoreka [JOK
TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHAS https://m.edsoo.ru/ff0cbd34
CHJIa U ICUCTBYIOIIIEE 3HAUCHUE TOKA U
HaNPsHKCHUS

18 | Tpanchopmarop. [IponsBoicTBO, Iepenada u
noTpeOIeHue IeKTPUIECKON IHEprUn

19 | YcTpoHcTBO M TpaKTHYECKOE IPUMEHEHHUE TIPH bubnuotexa [JOK
3BOHKE, TeHEepaTope MePEeMEHHOT0 TOKa, JINHHUIX https://m.edsoo.ru/ff0cc324
AIIEKTpOTIepeIadn

20 | Dkonoruyeckue pUCKU Npu MPOU3BOJICTBE
aneKkTposHeprun. KyinbpTypa ucronbp30BaHus
3JIEKTPOIHEPIUHU B MOBCEIHEBHOM KHU3HU

21 | MexaHWUYECKUE BOJHBI, yCIOBUS PaCIPOCTPAHEHHUSI. bubnnoreka [JOK
[Tepuon. CkopocTh pacnpoCTpaHEeHUs U JUIMHA https://m.edsoo.ru/ffOcca54
BouH. [loniepeunbie M JUTMHHBIE BOJTHBI

22 | 3Byk. CkopocTs 3ByKa. I poMkocTh 3ByKa. BeicoTa bubnmnoreka [JOK
ToHa. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 | DieKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA U bub6nuorexa [IOK
ckopocThb. [1Ikana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 | IlpuHIunel paauocBs3u U TeneBuaeHus. Passurue
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cpencTB cBsi3H. Pamgnosokarus

25 | KonrponbHas pabdora «KosnebaHus 1 BOJTHBD) bubmuorexa [IOK
https://m.edsoo.ru/ffOcc6f8
26 | IlpsMonuHEHOE pacpoCTpaHEHHUE CBETA B bubmmorexa [IOK
BHeIIHeH cpene. ToueuHblit HCTOYHUK cBeTa. Jyd https://m.edsoo.ru/ffOcd350
CBETa
27 | OTpaxkeHHe cBeTa. 3aKOHBI OTPAYKEHUS CBETA. bubmuoreka [JOK
[TocTpoenne n300pakeHHii B INIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cBera. [lonHoOe nccnenoBaHue bu6mmoreka [JOK
otpaxenust. [IpeenbHbIA Yo MOJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPCHHETO OTPaXCHUS
29 | Jlaboparopuas pabota «/3mepeHue mokasaresns bubnmoreka [JOK
IIPEIOMIIEHHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 | JIunzel. [TocTpoeHue n300paXkeHUs B JIMH3E. bubnnoreka [JOK
dopmyra TOHKUX JIMH3. YBEIHMUYCHUE JIMH3 https://m.edsoo.ru/ffOcddle
31 | JlabopatopHas pabora «lccienoBanue CBOWCTB
M300paKEHUS B JIMH3AX)
32 | Hucnepcus cBeta. CloxXHBINA cOCTaB OEIOro CBETA.
[Bet. JlabopaTopnas pabota «Habnronenue
JMCTIEPCUU CBETa»
33 | Uatepdepennus cBera. Judpaknus ceera. bubmmoreka [JOK
JnppakunonHas pemeérka https://m.edsoo.ru/ffOced22
34 | TlonepeuHoCTh CBETOBBIX BOJH. [lomsipu3arnmst bubnuotexa [JOK
CBETa https://m.edsoo.ru/ffOcf02e
35 | Ontryeckre mpuOOPHI M yCTPOHCTBA U yCIOBUS MX
6€301aCHOTO MPUMEHEHHSL.
36 | I'paHALIBI MPUMEHUMOCTH KJIACCHYECKONH MEXaHHKH. bubnuorexa [JOK
[TocTynaThel OIEHKH OTHOCHTEIHHOCTH https://m.edsoo.ru/ffOcf862
37 | OTHOCUTENBHOCTH OJIHOBPEMEHHOCTHU. 3aMe/IJIeHHe bubnuorexa [IOK
BPEMEHHU M COKpAIICHHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus U UMITYJIbCHO-PEIATUBUCTCKOM YaCTUIIBL. bubnuorexa [IOK
CBs13b MacChl C aKTHBHOCTBIO M UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi 0CeHU
39 | KonrpompHas padora «Onrrka. OCHOBBI bubmmoreka [JOK
pa3pabOTKK TEOPUU OTHOCUTEIBEHOY https://m.edsoo.ru/ffOcf6f0
40 | ®ortonbl. Dopmyia [Tnanka. DHeprus u bubnuorexa [JOK
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UMITYJIbCHOE (pOTOHA

https://m.edsoo.ru/ffOcfel6

41 | OtkpeiTHE U HecnenoBanne Gorodpdexra. OnbIThI bubmuorexa [IOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl hotorddexTa. YpaBHEeHHE DUHIITEHHA IS bubmmorexa [IOK
doroaddexra. Dotosddext «KpacHas rpaHuia» https://m.edsoo.ru/ff0d015e
43 | laBnenue cera. Onbitel [1. H. JIeGenena. bubnmoreka [JOK
XuMHUECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHu4eckue yCTpoicTBa U MPaKTUYECKOE
npuMeHeHue: GporolsieMeHT, (poToaaTIuK,
COJTHEYHas Oarapesi, CBETOIHO/.
45 Pemenue 3amaun mo teme «DJIEMEHTHI KBAHTOBOM bu6mmoreka [JOK
OTITHUKIY https://m.edsoo.ru/ff0d0302
46 | Mogenb atoma Tomcona. OnbiTel Pesepdopaa o bubnmoreka [JOK
paccesHuIo o-yactuil. [ImanerapHas MojeiIb aToMa https://m.edsoo.ru/ff0d091a
47 | Iocrynatel bopa bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 | U3nydyenne u pazaencHue GOTOHOB MIPH MEPEXOC bubmmoreka [JOK
aToma C OJTHOTO YPOBHSI SHEPTUH Ha Apyroi. Bupt https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BosnHoBbIe cBOMCTBa yacTull. Bonusl e bpoitns. bub6nuorexa [IOK
KopnyckyssipHO-BOIHOBO# qyann3m. ClIOHTaHHOE https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3JIy4YeHHe
50 | OtkperTHe paanoakTuBHOCTH. ONBITE Pezepdopaa bubnuotexa [JOK
IO OTIPEICIICHUIO COCTaBa PaIMOAKTUBHOTO https://m.edsoo.ru/ff0d0fd2
W3ITy9CHUS
51 CgoiicTBa anb(da-, 6eta-, raMma-U3Iy9eHUS.
HccnenoBanue paqnoakTHBHOCTH Ha KHUBBIX
OpraHu3Max
52 | OTkpeITHE IPOTOHA W HEeWTpoHa. M30TONBI. ANbda- bubnnorexa [JOK
pacriaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-nsiyuenue
53 | DHeprus cBs3M HYKJIOHOB B siyipe. SnepHbie bubmuorexa [JOK
cocTosiHus. SnepHslil peakrop. [IpoGnemsl, https://m.edsoo.ru/ff0d1356
MEPCIEKTHBBI, IKOJIOTUIECKHIE aCTIEKTHI SIEPHOM
SHEPTETUKHU
54 | DnemeHTapHble YacTUIlbl. OTKPBITHE MTO3UTPOHA. bubnuorexa [JOK
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Mertoapl HAOMIOACHUS U PETUCTPALTIH
3JIeMEHTapHbIX YacTull. Kpyribii cTon
«DyHnameHTanbHbIe B3aUMOICCTBUS. EAMHCTBO
(bU3NIECKUX KApTHH MUPA»

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHor0 HeOa. Co3Be3nus, spKue 3BE3 I,
IUIAHETHI, UX BUAUMOE JBMKeHne. CoaHeyHast
CHCTEMA

56

Comnurte. CoHeunast akTUBHOCTb. ICTOUYHHUK
sHepruu CoJHIa 1 3BE3 ]

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI
IJIaBHOM TOCie0BaTelIbHOCTH. BHyTpeHHee
crpoeHue 3837, COBpeMEHHbIE NIPEICTABICHUS O
IIPOUCXO0XACHUHU U 3Boronnu CoslHIa U 3BE3 1.

58

Mneunsiii [1yte — Hama I'anaktuxka. ITonoxenue
u aswkenne ConHua B ["anaktuke. I'anakTuky.
UEpHble IbIpHI B SApax ralakTHKU

59

Bcenennas. Paz6eranue ranaktuku. Teopus
BEJIMKOIO B3pbIBA. PEIMKTOBOE U3TydCHHUE.
MeraranakTuka

60

HepemeHHble HpO6JIeMBI ACTPOHOMHUU

61

KontponbHas pabota «271€MEHTH aCTPOHOMHUU U
acTpOPUUKI

62

O6o06matomuii ypok. Ponb ¢pusuku u actTpoHOMuUu B
SKOHOMHUYECKOMN, TEXHOJOTMYECKOM, COIMATLHON U
STUYECKOU JICITEILHOCTH YEJIOBEKA

63

O6o06maromuit ypok. Poib u mecro pusuxu u
ACTPOHOMUH B COBPEMEHHOM HAay4YHON KapTUHE
MHUpa

64

O6o06matomuit ypok. Ponb ¢pusnyeckux teopuii B
NPEJCTAaBICHNUH O (PU3NYECKOI KapTHHE MUpa

65

O6o06matonuit ypok. Mecto pusnueckux KapTHH
MHpa B IIEJIOM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJICTABICHUN O IPUPOJE

66

PesepBHbIil ypok. MarautHoe mnoiie.
DNIeKTpOMarHuTHAsI WHIYKIHSI

67

PesepBubIil ypok. Ontrka. OCHOBHI pa3pabOTKH



https://m.edsoo.ru/ff0d0e38

TCOPHUH OTHOCUTEIIBHO

68 | Pesepnsrit ypok. KBantoBas ¢usnka. DIeMeHTHI 1 bubnmoreka [JOK
ACTPOHOMHMH U acTPODUUKU https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I1O 68
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