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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o (¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUM K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B PI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboyeil mporpamMMmbl BOCIHUTAaHUS U
KOHLENIUK IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAlPEAMETHBIM pe3yJIbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM IpenMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

® [UIAaHUPYEMBIE PE3yJIbTAaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepxaHue yueOHOro npeaMera «Pu3nka» mno rogaM o0y4eHwusl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMI B cdepe SHEpPreTUKHU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIYYEHHsI HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU M JPYTHUX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (POpPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcsd, B (HOPMUPOBAHHE YMEHUN NPHUMEHSTh
HAyYHBI METOJI TO3HAHMSI IIPU BBITNIOJIHEHUU UMH Y4€OHBIX UCCIICJOBAHUM.

B ocHOBy kypca (usmku 118 ypOBHS CpeaHEro ooOImero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3JienoB (U3HUKH, BKIIOUAET Kak
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW marepuan Kypca (U3HKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs



dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHUH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodieMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX 9JKOJOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHusl SBISAIOTCS (pusmveckue Teopuu (hopMHUpOBaHUE TMPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTENHLHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MPaKTUYECKUX padoT. BhijeneHue B yka3aHHOM IEpeyYHE J1abOpaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNLHOTO TIPOIlecCa HUCXOMd U3 OCOOEHHOCTEW IUIaHWPOBaHUS U
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENSETCS PEUICHUI0 PACUETHBIX W KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HbIX pazzenoB. JJis Ka4eCTBEHHBIX 3a/a4 MPUOPUTETOM SIBJIIOTCA 3aJaHus Ha
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO & MaTepuaibHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OX0AMMOEe JIabopaToOpHOE OO0OpYIOBAHHME JJi BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W  TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpyIOBaHHE IS YYCHHYECKHX TPAKTHYECKUX pPadboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydaromuxcs. TeMaThudeckue KOMIUIEKThI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmMupoBaHHEe HHTEpPECa M CTPEMIJICHHS] OOYYaIOIIUXCS K HAydYHOMY
WU3YYEHUIO TPUPOABI, PAa3BUTHE HUX MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

® pa3BUTUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yUYCHHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAITbHBIX 3aKOHOB (PU3UKH;

e (dopmupoBaHHe YMEHUWH OOBSCHATH SIBJICHUA C HCHOJIB30BAHHEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

e (opmupoBaHue TpEACTABICHUN O poiu (U3UKH JIS Pa3BUTUSI APYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1enield obecrnednBaeTCsl PeIIeHUeM CIEAYIOIMMUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

e puoOpeTeHne CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHHME yMEHUN MNPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsSICHEHUs (PUBMYECKUX SBJICHUN B TIPUPOJEC U I TPUHATHUS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;

® OCBOCHHE CMOCOOOB pEeIICHUS PAa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nUecKkol MOMAENBIO, 3ajJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIHLHOE
co3fanue GU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIIOBUSM 3a]a4H;

® [OHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIUTYIO

cpeny;



® OBJAJCHHE METOJAAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS W TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTepHpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

® CO3/laHUE YCIIOBUU ISl Pa3BUTUS YMEHUM MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbIii YpOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacos (2 4yaca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemeiii B mporpamMme 1o (uU3MKEe TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JacT BBIOOP
NpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYAIbHBIX
O0COOCHHOCTEH 00yJaroOInuXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHUSA OKPY’KAOIIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUS IIPUPOABI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE IBIkKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelieHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOnronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon HeroTona
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

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



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuaqbHOW TOUkHM. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHMYECKOM JHEPIUM CHUCTEMBI TElL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M paOOTHl CUJIbI C U3BMEHEHUEM MEXaHWYECKOW 3HEpPruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMO/JICMCTBUSI YaCTHUIl BellecTBa. MOJIEIM CTPOCHUS Ta30B, XXUIKOCTEH U
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkana Temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TCOPHUM HJCANbHOTO raza. AOCOJNIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEel KWHETUYECKOW HHEpPruu TEIUIOBOro JBIKEHHS dactul] rasa. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: TEePMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BemiecTBa, (ororpaduun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHUS.

Monaenb, WuTIoCTpUpyoIias IpUupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNIbHASI TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mporecce. l[lepBhiii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHue TMEepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi »HEPrUM B TEIUIOBBIX MamnHax. KoadduumeHt mnone3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHYTpEHHEW SHEpPruu (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HackllieHHBbIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpUajioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U IJIaBJI€HUsI KPUCTAJUIMUECKOTO BEIECTBA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJNeKTpu3alMs TeN. OJEKTPUYECKUM 3apsia. /JlBa BHIa DIEKTPHUYECKUX
3apsnoB. [IpOBOMHHKM, OUANEKTPUKH W IOJYNPOBOAHUKHU. 3aKOH COXPAaHECHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AJIEKTPUYECKUM 3apsia.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  dnmekTpuueckoro moia.  [IpuHuumn
CYNEPHO3ULIUNA DIEKTPUUECKUX MOJEH. JIMHUKM HaNnpsyKEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh INIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopencTBre HaIEKTPU30BaHHBIX TEJ.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAgu
IJJACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. Cob6cTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax H  pacItlaBaXx  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHu4ecknue YCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYTTPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue SIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSISE TPOBOJAUMOCTD AUOA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3meKTpOABUKYIIEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
COIIPOTUBIICHUSL.



HaOmronenue snexkTpoiusa.

MexnpeaMeTHbIe CBI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
y4€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€d € KypcaMM MAaTeMaTUKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, Quanyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJSIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, XKUAKOCTEH U
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJIMTUYECKAS IUCCOLUALM,
rajJbBaHUKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HMCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npubopBkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noae. I1eKmpomMazHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMomeMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MaruuTHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa JWMHUN WHAYKIHUH
MAarHMTHOTO TOJIs JUIMHHOTO MPSMOrO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPaBJICHHE.



Cuna Jlopenua, e€ MOlyJib U HanpaBjieHue. JIBUKeHHE 3apsSyKEeHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »IEKTpUUYECKOE TOJIE. ODJIEKTPOJABIXKYIIAA CUJAa HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIUY MAarHUTHOTO TTOJISA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHunmHvle KOJ1€0aHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepuoa, wacrora, ammumryga u (aza KoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.



[IpencraBienre o 3aTyXarolux KojieOaHusX. BhIHYK/IeHHbIE MEXAaHUYECKUE
Kojiebanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUsl.

[lepemennplii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, IMHHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6mrogenue 3aTyxarmmmx KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1oOcCiIeoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HUccnenoBanne TEpeMEHHOr0 TOKa B LENA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHUTHBIX BOJIH. [IprUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.



Llemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
MpeIOMJICHUE, TOSIpU3ays, Tudpakius, UHTepdepeHITH.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IUIOCKOM 3€pKae.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cBeta. LIBer.

CoOuparoniie ¥ pacceuBaroniyue JuH3bL. ToHkas JsuH3a. DoKycHOe
pacCTOSIHME M ONTHYECKash CHJa TOHKOM JUH3bL. IlocTpoeHue wn3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOEHHMS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HabOmronenrne nucnepcuu cBera.



[TomydyeHune cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepeHne nokazaress NpesioMJIEHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cCIelIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsi
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpHUMEHEHHe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3dQdeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas Mmogmenbs aroMma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnrogenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. JleneHue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
®dyHaMeHTalbHbIE B3aUMOJAEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanel pa3BuTHA acTpoHOoMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

CoJsiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJEN0BAaTENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
lNanaktrke. Tunsl ramakTuk. Paguoranaktukd U kBa3apbl. YEpHBIE ABIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieIeHHE TUIOMIAIN TIFIOCKUX PUTYp U 00BhEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TMpUpojie, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: NWHUAM DJIEKTPOIIEpeAad, TEHEPATOpP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKLIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEITHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKay AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3ali OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTaHU3AIINY;

YMEHUE B3aUMOJECHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUas ICTETUKY HAYYHOTO TBOPYECTBA,
pUCYIIEro (pu3nYecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00AJIHLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble JiorH4ecKue JAeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEeATEIbHOCTH, 3a/aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTUKECHHS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
paspabarbiBaTh IUIaH pELIeHHUs NpoOJeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITETbHOCTH;
KOODAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHON TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHSAMH W METOJaMHU
bu3nuecKoil HayKH;
BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHON AESITebHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3UYECKOTO COJAEP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;



BIAJCTh BHUJAAMH JEATEIBHOCTH TI0 TMIOJYYEHUIO HOBOTO 3HAHUS, €0
UHTEpHpETalU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPYU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJNIyYCHHbIE B XOJE pEIICHUS 3a7ayd  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.
Pabora c nndopmanueii:

BJIAJI€Th HABBIKAMHU MOJydYeHUs] UHPOpMaAuu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOWCK, aHaJM3,
CHUCTEMATHU3AIMIO W WHTEPIIPETAIMi0 MHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBbIX H JTHUUYECKHUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax cC
y4€TOM Ha3zHAaYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BHIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

OCYUIECTBJISATh OOIIEHHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NesTEeIbHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJB30BATh MPEUMYILECTBA KOMaHAHOW W MHAUBUIAYAJIBbHON
paboTHI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NpPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIIATh IJIaH JCHCTBUMH,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJla M KaXJOro y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OICHUBAaTh HJEU C TMO3MIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryisiTUBHBbIE YHUBepPCaJbHbIEe yUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
(GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBAThH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs PacUYE€THBIX U KaueCTBEHHBIX
3aj]a4, [JIaH BBIOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y9eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pPYAHMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/J€Th HABBIKAMU  [O3HABAaTENbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH JIJIsl OLIEHKH CUTYyal[uH, BhIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHHMMATH pEIICHUS M0 HX
CHIDKEHHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJu3e pe3yibTaToOB
NeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.



B mpouecce qocTukeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, Ipeanoararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHMSI, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepHuaibHas TOYKa, UHEepIMaIbHas CUCTEMa OTCYETa, aOCOTIOTHO TBEPOE TEO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pu3MUECKHUe SBICHUS (TIPOIECChI) U OOBIICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSAMOJMHEHWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 110 OKPY>KHOCTHU, HWHEPIus,
B3auMOJIelicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpEeBaHUM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3ALUs, KUIICHHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS rasa B H30MpoLeccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPsIOB;

OMKCHIBATh MEXAHUUYECKOE JBIDKECHUE, WCIONB3YS (U3MUYECKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas



paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWW TPABWIHHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C APYTUMU
BEJTMYMHAMU;

OMKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOA(O(PUIMEHT TMOJE3HOTO JACWCTBUS TEIUIOBOTO JBUTATENSA;, IIPH OINWCAHWUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAM;

OIMHMCHIBATh U3YUYCHHBIE AICKTPHUUECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHWS] M €JAUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPTHH, 3aKOH COXPaHEHUS WMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBa, Ta30BHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIIOTHOM TemIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsiiaa, 3akoH KylloHa, TpW ATOM pa3inyaTh CIOBECHYO
(bOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAIllMH, TPHUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUMU, MPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHHUS, MPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOBI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO M3MEPEHHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTaThl TMOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYUH B
BU/JIe TAOJIUIl ¥ TPaUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIIECI0BAHNUS,



co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEIbLCKOW U MPOEKTHOU
JESATEIbHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIEe NIl €€ pEelIeHus, MPOBOJUTH PAcU€Thl M OLIEHWBATH PEATbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIB30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
uH(OPMAITMOHHBIE TEXHOJIOTHH /I TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(POpMaIIHIo;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpHU OOpAaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpelensiTh OOS3aHHOCTU U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIUXCST YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYECHHBIX (DU3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sJEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pElIeHUH (PU3NYECKUX
3ajay;

pacno3HaBaTh (pU3MYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPMBHKH: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, SJICKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEIOMIIECHUE,



uHTepdepeHnus, audpakuus W TONIpPU3alUsS CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOAOPOJa, €CTeCTBEHHAs M WCKYCCTBEHHAs

PadIOAKTHUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBIC CBOMCTBA BCIICCTBA (SHCKTPI/I‘-ICCKI/IC, MAarouMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
IEKTPUUCCKUI 3apsl, CHJa TOKa, JJICKTPUUECKOE HAMPSIKCHHE, JICKTPUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKWA, YHEPTUS DJICKTPUYSCKOTO M MAarHUTHOTO IIOJICH, MEepPHOoJ W YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBICII HCIIOJIB3YEMBIX BEIIMYMH, MX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJTMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChI, HUCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUOJI TIOJypaciajia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3yeMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BBEIYHCIIATH 3HAUCHUE (PU3MUCCKON BETUYUHBI,

aHATM3UPOBATh (PU3HUYECKHE TMPOIECCHI U SBICHUS, UCIONB3Yys (U3HUCCKHEC
3aKOHBI U MIPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJLICIHHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIIUU, 3aKOH MPSIMOJMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMITYJhCa, 3aKOH COXPAHCHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMCIIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlBl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAMIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHta;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/IaBaeMOC IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUHA W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TPH ITOM
dbopmynupoBaTh MpobiieMy/3amadyy M TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIHI,



OCYILIECTBISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/IbI OLICHKHU ITOTPEIIHOCTEW U3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH C HCIIOJIb30BAaHHEM
OpsIMBIX M3MEPEHMH: INpPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeJaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiate pacu€THBIC 3aJa4d C $BHO 3aJaHHONW (DU3MUECKON MOJEINbIo,
UCTIONB3YS (PHU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, NMPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3Hau€HUs1 (PU3NUECKON BEITUUUHBL;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX O€30MacCHOrO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTarb B TpYIINE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJEi,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne /it HaumenoBanue pasaeoB M Komrpoabubie  IIpaxTieckue (un¢posbie)
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padéoTbI patéoTbI
pecypcsbl
Paznen 1. DU3NKA U METO/IbI HAYYHOI'O ITIO3HAHUA
11 ®u3nKa U METOJbl HAYYHOTO 2 bubnuoreka [HOK
' MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubanoreka HOK
21 Kuemaruia > https://m.edsoo.ru/7f41bf72
bubmmoTteka [HOK
22 Humamiia ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHHUS B § 1 1 bubmoreka [HOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazngen 3. MOJIEKYJISAAPHASA ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYIIAPHO- g 1 bubmmoreka [HOK
' KHHETHYECKOU TCOPHH https://m.edsoo.ru/7f41bf72
bubanoreka HOK
3.2 OCHOBBI TEPMOMHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperarHbie COCTOAHMA ¢ bubmmoreka [HOK
' BEILECTBA. da3oBbIe https://m.edsoo.ru/7f41bf72



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

IMCPCXOAbI

Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubnmoreka HOK

4.1 ICKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
o | e e bumore 0K

' ‘ https://m.edsoo.ru/7f41bf72

cpenax

Wroro no pazneny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOITPAMME



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

11 KIIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
Ne HaumenoBanue pa3geioB u (un¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NMPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI patéoTbI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruurtHoe mone. 44 1 3 bubmmoTteka [HOK
' DJICKTPOMArHUTHAS WHIYKIIHSI https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 Mexanndeckue noog 1 bu6anoreka HOK
' AJIGKTPOMArHUTHBIC KOJICOaHUS https://m.edsoo.ru/7f41c97c
29 Mexanudeckue nooc 1 bubmmoTteka [HOK
' AJICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bubanoreka HOK
23 Oniia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI CrelMaIbHOW TEOPUH 4 1 bubmoreka [HOK
OTHOCHTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMeHThl KBAHTOBOW ONTHKHU 6 bubmmorexa HOK

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



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

bubmmoreka [HOK
42 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97c
bubnmmoreka HOK
4.3 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pazngen 5. 93JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU
51 DJIEMEHThl  aCTPOHOMHUHM U 7 1 bubmmoreka [HOK
' acTpou3uKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6anoreka HOK
6.1 Obobmaiomee nosropenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 68 4

[TPOITPAMME



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

10 KUIACC
No KoJsnuecTBo 4acoB Jata JyeKTpOoHHbIE HM(POBLIE
H/'H Tema ypoka Beero Konrpoabnsie IIpakrnueckue — oOpa3oBaTe/bHbIE
padoThI patéoTbI pecypchl
®u3uka — Hayka o
1 IIPUPOJIE. Hayunsie 1 bubnuoteka HOK
METOJIBI MIO3HAHHSA https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro MUpa
Pons u mecto usuku
B (bopmMHUpoBaHUH
2 COBPEMEHHOW HAy4YHOU 1 bubmoreka HOK
KapTUHBI ~ MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NESITENbHOCTH JIFOJIEN
Mexannueckoe
JBH>KCHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOTI O 1 EH&I_HOTeKa HOK
J—— ttps://m.edsoo.ru/ff0c3508
ITepemenienue,
CKOPOCTh, YCKOPEHHUE
, | Do | Bimorers 10K
HEIMCHHG https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnuoreka [HOK

IPSMOJIMHEWHOE

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

JIBUKEHUE
CBoOogHOE TIAJICHUE.

bubmmoreka [HOK

6 ¥ cropenne https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO MaJCHUS
Kpusonunennoe

7 IBIDKCHUE. JIBMOKeHHE bubmmnoreka HOK
MaTepUATLHOW  TOYKH https://m.edsoo.ru/ff0c3ada
10 OKPYKHOCTH
[TpuHIMIT
OTHOCHUTEIIBHOCTHU

8 ;?{JLI;J;ZIAHBHBIC bubmorexa HOK

https://m.edsoo.ru/ff0c3be8

CHUCTEMBI oTcUeTa.
[lepBbIii 3aKOH
HproTona
Macca Tena. Curna.
[TpuHIMIT

9 CYIIEPIIO3ULINU CHUJI. bubmmoreka [HOK
Bropoii 3aKOH https://m.edsoo.ru/ff0c3be8
Hrrorona ISt
MaTepUaIbHOU TOYKHU

10 Eif;ffHa 3a1;3§ bubanoreka HOK

https://m.edsoo.ru/ff0c3be8

MaTE€pUATBHBIX TOUYCK
3aKkoH BCEMUPHOTO

11 TATOTCHUS. Cuna bubanoreka [HOK
TSKECTH. [epBast https://m.edsoo.ru/ff0c3d00

KOCMHYCCKaA CKOPOCTh



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

Cuiia YIPYTOCTH.
3akoH ['yka. Bec Tena

bubnuoreka [HOK
https://m.edsoo.ru/ff0c3e18

13

14

15

16

Cuna TpEHHUS.
KoadduumeHt tpenus.
Cuna conpoTUBIECHUS
NpHU JIBUKCHUH Teja B
YKUJKOCTHU WIIH ra3e

[locTtynarensHOE 151
BpAILIATEIBHOE
NIBMOKEHHE a0COIIOTHO
TBEPIOrO Tela.
MowmenT cunsbl. Ilnedo
CHJIBI. YcnoBus
paBHOBecUsl TBEPAOTO
Teaa

Nmmnynee
MAaT€pPUAIbHOW TOYKH,
CUCTEMBI
MaTEepUAIbHBIX TOYEK.
NmMnynbe cumbl. 3aKOH
COXpaHEHMUs
uMITyabsca. PeaktuBHoe
JBUYKEHHE

Pabora W MOIIHOCTB
cunbl. Kunernueckas
SHEPrus
MATEPUAJIBHOW TOYKH.
Teopema 00
W3MEHEHHUU

bubmnoreka HOK
https://m.edsoo.ru/ff0c3f76

bubanoreka HOK
https://m.edsoo.ru/ff0c41a6

bubanoreka HOK
https://m.edsoo.ru/ff0c43d6

bubanoreka HOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

KUHETUYECKON
SHEPrUU

17

[ToTreHnmuanbHas
SHEprusl.
IloTennunanrHas
SHEprus YIpyTO
nehopMUpOBaHHON
MPY>KUHBI.
ITorenuuanpHas
SHEpPrusi Tena BOJIM3U
MTOBEPXHOCTH 3EMITN

bubmnoreka HOK
https://m.edsoo.ru/ff0c46la

18

[ToTeHUMANbHBIE u
HEMOTEHINAIbHBIE
cwibl. CBsi3b pabOTHI
HEMOTEHINAIBHBIX CHII
Cc U3MEHEHHEM
MEXaHUYECKON
SHEPTUU CUCTEMBI TEIL.
3aKkoH COXpaHEHUS
MEXaHUYECKOMN
SHEPIUHU

bubanoreka [HOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas pabora
«ccnenoBanue CBSI3U
paboTHI CHJIBI c
U3MEHCHHEM
MEXAHUYECKOH
PHEpPrud  Tejla  Ha
pUMEpPE  PaCTSHKCHUS
PE3MHOBOTO JKTyTa»



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KontponsHas pabora
o TeMe «Kunemaruka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE»

bubmmoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUSA
MOJIEKYJIIPHO-
KMHETHYECKOW TEOPHH.
bpoyHOBCKoOE
neuxkenue. Audpdysus

bubnuoreka [HOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

XapakTep ABUKCHUS U
B3aUMOJCHCTBUS
YaCTHI] BCIIICCTBA.
Monenu CTPOCHUSA
ra3oB, KHUIKOCTEM H
TBEPABIX TEIl

Macca MOJIEKYJI.
KonunuecTBo BemiecTna.
IToctostHHast ABoraapo

TemnoBoe paBHOBECHE.
Temneparypa u eé
VU3MEpEHHUE. [IIxama
temueparyp Llenscus

25

UneanpHBI TA3 B
MKT. OcHoBHOE
ypaBHeHHe MKT

bubanoreka HOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHAA
TeMIlepaTypa Kak Mepa

bubnanoreka [HOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

CpelIHeEn
KUHETHUYECKOU
SHEPIrUu JIBAKCHUS
MOJIEKYJ. YpaBHEHUE
Meneneena-
Knaneripona

27

28

29

30

3aKkoH JlanbToHa.
["a30BbIE 3aKOHBI

JlaGoparopHas pabota
«HccnenoBanne
3aBUCUMOCTH  MEXTY
napameTpamu
COCTOSIHUS
Pa3peKEHHOTO Ta3a

N3ompoueccsl B
UJCaNbHOM ra3e M MX
rpaguueckoe
IPEICTaBIICHUE

BHyTpeHnsas sHeprus
TEPMOJIUHAMHUYECKOU
CHCTEMBI U CIIOCOOBI €&
W3MCHEHHS.
KomuuecTBO TemaoThI
u pabora. BuyTpenuss
DHEPTUs
OJHOQTOMHOT'O
HICaJIbHOT'O Tra3a

bubmmoTteka [HOK
https://m.edsoo.ru/ff0c570e

bubanoreka HOK
https://m.edsoo.ru/ff0c5952

31

Bunpe! Teruionepenaun

bubnanoreka [HOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

Y nennHasa

TETIJIOEMKOCTD

32 BellecTBa. KonmuecTBo bubanoreka HOK
TETUTOTHI npu https://m.edsoo.ru/ff0c5¢c36
Terionepeaaye.
AnnabaTHbIN mporece
IIepBrbIit 3aKOH

33 TEPMOJMHAMUKHN U €r0 bubmnoreka HOK
IPUMEHEHNE K https://m.edsoo.ru/ffOc5efc
u3oIpoleccam
HeoGpaTtumocTs

34 IPOLIECCOB B IIPUPOLE. bubnuotexa HOK
Bropoii 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

i | Mpammm ackeraur 2 BuGmoresa 1K

https://m.edsoo.ru/ff0c600a

MaIlUHbI

36 Hukn KapHo wu ero
KITI
DKOJIOTUYECKHUE

37 IPOOIIEMBI
TEIUIOAPHEPTE€TUKH
O6oOmaronuit  ypok

38 «MonekynsapHas bubmmoreka [HOK
dusmka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI

39 Kontponbnas pabota bubnnoreka [HOK

1o TEMC

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MoutekysipHas
buzuka. OcHOBBI
TEPMOTMHAMHUKI)Y

[lapooOpazoBanue u

bubmnoreka HOK

40 KOHACHCALHA. https://m.edsoo.ru/ff0c63b6
Hcnapenue u KureHue
AOconmoTHas u

11 OTHOCHUTEJIbHAS bubanoreka [HOK
BIOKHOCTh  BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsii nmap
TBEpnoe TEJIO.

Kpucraumueckue u
amop(dHbIe Tena.

42 AHM30TpPONHS CBOMCTB bubnuoteka HOK
KkpuctauioB. JKunkue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHbIE
MaTepHuabl
[ImaBnenue 51
p | Em— Bmors 110K
https://m.edsoo.ru/ff0c6708
TIJIABJICHUS.
CyOnumanust

44 YpaBHEHHE TEMIOBOrO buGmoreka [HOK
OamaHca https://m.edsoo.ru/ff0c6820
9JI€KTpI/IBaLII/I$IU Tell. Bubmiorexa ITOK

45 DJIEKTPUYECKUM 3aps/Il.

JIBa BUJIA

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

QJICKTPUICCKUX
3apsAa0B

46

47

48

49

[IpoBOoiHUKH,
JUDJIEKTPUKHU u
MOJIYITPOBOTHUKH.
3aKkoH COXpaHEeHUs
ANEKTPUYECKOTO
3apsiaa
BzanmopeiicTBue
3apsa0B. 3aKkoH
Kynona. Toueuynbii
AIEKTPUUYECKUN 3apsi]l

Hanpsxk€HHOCTD
AIEKTPUYECKOTO TOJIS.
[TpunMn
CyNepHo3UILIUU
AIEKTPUYECKUX TIOJEH.
Jluaun
HANPsDKEHHOCTU

Pabora CHII
AIEKTPOCTATUUECKOTO
OJIS. Ilotenmnuan.
Pa3HocTh

MMOTEHIINAJIOB

bubmmoreka [HOK
https://m.edsoo.ru/ff0c6bcc

bubnuoreka [HOK
https://m.edsoo.ru/ff0c6ced

bubanoreka HOK
https://m.edsoo.ru/ff0c6df2

bubanoreka HOK
https://m.edsoo.ru/ffOc6f00

50

[TpoBogHMKM 17
JADJICKTPUKHU B
AIEKTPOCTATUYECKOM
oJie.
Jnsnekrpuueckas

bubanoreka HOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

52

IMPOHNLIACMOCTb

DNEeKTPOEMKOCTb.
Konpnencarop

DIIEKTPOEMKOCTD
IJI0CKOTO
KOHJIEHCATOpA.
OHeprust 3apsKEHHOTO
KOHJIEHCATOpa

bubmnoreka HOK
https://m.edsoo.ru/ff0c7126

bubmmoreka [HOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHass paboTa
"U3mepeHnue
DJIEKTPOEMKOCTHU
KOHJeHcaTopa"

54

[IpyHIMIT TEUCTBUS U
MIPUMEHEHHUE
KOHJICHCATOPOB,
KOMUPOBAJIBHOTO
arrapara, CTPyHMHOIO
MIpUHTEDPA.
DJIeKTpocTaTu4ecKas
3aluTa.  3a3eMJICHUE
AIEKTPOITPUOOPOB

55

DNEeKTPUUECKUA  TOK,
yCJIOBUS ero
CYILIECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuia TOKa.
Hampsxenue.
ConpoTuBIIeHHE.
3aKoH Oma TS



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

yY4acCTKa Ic1un

ITocnenoBarennHOE,
IapajulIesIbHOE,
CMEILIaHHOE
COEIMHEHUE
MIPOBOJHUKOB.
JlabopaTopHass paboTa
«3yuenue
CMEILIAHHOTO
COCIMHEHUS
PE3UCTOPOBY

bubnuoreka [HOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaGota u MouHOCTH
ANEKTPUUYECKOTO TOKA.
3akoH [Ixoyns-Jlenua
3akoH Oma TUIS
MOJIHOM  (3aMKHYTOM)
AIEKTPUYECKON  LIETH.
KopoTkoe 3ambIkaHue.
JlabopaTopHass paboTa
«3mepenue C
HUCTOYHUKA TOKA U €ro
BHYTPEHHETO
CONPOTUBJICHUS»

DJIEKTpOHHAs
MIPOBOJIUMOCTb
TBEPABIX METAaJLIOB.
3aBHCHUMOCTH
COIIPOTUBIICHUS
METaJlJIOB oT

bubnuoreka [HOK
https://m.edsoo.ru/ff0c7838

bubmmoteka [HOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TEeMIIepaTyphl.
CBepX1mpoBOJIUMOCTh

60

61

62

63

64

DNEeKTPUYECKU TOK B
Bakyyme.  CBoiicTBa
AIIEKTPOHHBIX MYYKOB
[TomynpoBOHKUKH, UX
cOOCTBEHHAs u
puUMecHas
MIPOBOIUMOCT.
CaoiicTBa p
nepexo/ia.
[ToynpoBOTHUKOBBIE
puodOpHI

n-

DJIEKTPUYECKUIT TOK B
pacTBopax u
pacriaBax
AIIEKTPOIUTOB.
DJEKTPOIUTUYECKAS
JCCOLALINS.
DneKTpoau3

DJIEKTPUYECKHIT TOK B
rasax.
CaMOCTOSITENIbHBIN U
HECAMOCTOATEbHBIN
paspsia. MouHus.
[Imazma
DJIEKTPUUECKHUE
PpUOOPHI u
yCTpOMCTBA W HX

bubnuoreka [HOK
https://m.edsoo.ru/ff0c84ae

bubanoreka HOK
https://m.edsoo.ru/ff0c82ba

bubnanoTreka HOK
https://m.edsoo.ru/ff0c84ae

bubmnoreka HOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MPaKTUYECKOE
npumeHenue. [Ipasuia
TeXHUKA

0e30macHOCTH

O6o0maronuii  ypok

«ONEKTPOOUHAMUKA»

KoutponeHas pabota

1o TeMe bubmmoteka [HOK

05 «3HGKTPOCT?THK& L https://m.edsoo.ru/ff0c88be
[TocTostHHBIN
AIEKTPUYECKUH  TOK.

Tokn B pasIUYHBIX
cpenax»
PesepBHbII YPOK.

66 Kontponshas pabora 1 bubnuoteka HOK
o TeMe https://m.edsoo.ru/ff0c8c56
"DnexkTpoaruHaMuKa"

[IpomexyTouHas

67 aTTecTaus. 1 bubanoreka HOK
KonTponbpHOE https://m.edsoo.ru/ff0c8a8a
TECTUPOBAHUE
PesepBHbIit YPOK. Bubimorexa TTOK

08 Obobumaronmit — ypok 1 https://m.edsoo.ru/ff0c8f6c
o temaM 10 kiacca

OBIIEE KOJIMYECTBO 68

YACOB I1O I[TPOIT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITIACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MarHUTHI
U UX B3aUMOJCHCTBHE.
MarauTtHoe noJje.
Bexkrop MarHuTHOU
AHAYKIUH. Jlvaun
MarHuTHOW UHAYKIUA

MarsauTtHoe noJje
MPOBOJAHUKA C TOKOM.
OneIT Dpcrena.
BzanmopeiicTBue

MIPOBOJHUKOB C TOKOM

KoJsmmyecTBo 4acoB

KoHTpoJubHbIe

Bcero
padoThI

IIpakTnyeckue
patéoTbI

Jlara
U3Yy4YeHUs

DJIeKTPOHHbIE HU(PPOBbIE
oOpa3oBaresibHbIC

pecypchbl

bubnmuoreka [HOK
https://m.edsoo.ru/ff0c9778

bubanoreka HOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHass pabota
«3yuenue
MarHuTHOTO TOJIS
KATYIIKA C TOKOMY

bubanoreka HOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MArHUTHOTO
MOJisi Ha TPOBOJHHUK C
tokoM. Cuna Ammepa.
JlabopaTtopHas pabota
«HccnemoBanue
JEUCTBUSA
MOCTOSHHOTO MarHuTa
Ha PaMKy C TOKOM

bubanoreka HOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JleicTBME€ MarHUTHOTO
MOJIsl HA JBMKYLIYIOCS
3apsHKEHHYIO YacTHILy.
Cuia Jlopenna.
Pabota cuiel JIopenna

bubmmoreka [HOK
https://m.edsoo.ru/ff0c9df4

DJIEeKTpOMarHuTHas
WHIYKLUA. IToTok
BEKTOpa  MAarHUTHOM
VHTYKIIUH. C
WHIYKIHH. 3aKoH
3JIEKTPOMArHUTHOM
nHayKkuuu Papanes

JlabopaTtopHas pabota
«HccnenoBanue
SIBJICHUSA
3JIEKTPOMArHUTHOU
WHTYKIITN

bubmmoTteka [HOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTS.
SBnenue
camounaykuuu. IJIC
CAaMOUHTYKIINH.
OHepruss MarHUTHOTO
Mojsl  KAaTyIIKH  C
TOKOM.
DJIEKTPOMarHuTHOE
nosie

bubanoreka HOK
https://m.edsoo.ru/ff0ca600

Texanueckue
YCTpOMCTBA H  HUX
MIPUMEHECHHUE:



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHUTHI,
AJIEKTPOJBUTATEND,
YCKOPHUTENIN
AIIEMEHTAPHBIX
YacCTHII,
WHJIYKIIMOHHAS TIeYb

10

Oo6oOmaromuit ~ ypok
«MaruutHoe TOJIe.
DIJIEKTPOMArHUTHAS
UHITYKITHASD

bubanoreka HOK
https://m.edsoo.ru/ff0cab82

11

12

Kontponbnast pabota
no teme «MarHutHoe
noJie.
DJIeKTpOMarHuTHas
WHTYKITUSDY
CBoOoHbBIE
MEXaHUICCKHE
KoJieOaHusl.
I'apmMoHnueckue
KoJieOaHmsl.
YpaBHeHne
TrapMOHHUYECKHUX
KoJieOaHui.
[IpeBpamenue
SHEPTUU

bubmmoTteka [HOK
https://m.edsoo.ru/ff0cad58

bubanoreka HOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota
«HccnenoBanue
3aBUCUMOCTH TIEpPHOJA



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

MaJbIX KosaeOaHui
rpy3a Ha HHTH OT
JUIMHBI HUTA U MAacCChI
rpy3a»

14

KosebaTenpHbIN
KoHTYp. CBOOOAHBIC
AJICKTPOMAarHuTHHIC
KoaeOaHus B
HACaIbHOM
Koje0aTeIbHOM
KOHType.  AHanorus
MEXTY
MEXaHUYECKUMU 51
AIEKTPOMATrHUTHBIMHU
KoJeOaHusIMU

bubnmuoreka [HOK
https://m.edsoo.ru/ff0cb820

15

®opmyna  TomcoHna.
3akoH COXpaHEHHUS
SHEPrUu B HJICAUTHBHOM
KoJie0aTeIbHOM
KOHTYpE

bubanoreka HOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue 0
3aTyXaroIINX
KOJICOaHMSIX.
BrinyX1eHHbIE
MEXaHUYECKHE
koaebOanmsa. Pe3zonanc.
BrinyxneHnbie
AJIEKTPOMAarHuTHbHIC
KoJeOaHus

bubanoreka HOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

18

[TepemeHHbIM TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MommHoCcTh
MIEPEMEHHOT0  TOKa.
AMIuATyTHOE u
NEUCTBYIOIIEE
3HAQYEHUE CHUJIbI TOKA U
HaIpsHKeHUS
Tpanchopmarop.
[TIpownsBocTBO,
nepeaaya u
noTpedieHue
BJIEKTPUYECKOMN
SHEPIrUuun

bubmnoreka

[HOK

https://m.edsoo.ru/ffOcbd34

19

20

YcTporcTBO u
MPAKTUYECKOE
MIPUMEHECHUE
BJIEKTPUYECKOTO
3BOHKA, re’eparopa
MIEPEMEHHOTO TOKa,
JIMHUHA
BJIEKTpOIEpenay

DKOJIOTUYECKUE PUCKH
pu TIPOU3BOJICTBE
AIIEKTPOIHEPTUH.
KynbTypa
UCIIOJIb30BAHUS
ANEKTPOIHEPTUH B

buGimoreka

[HOK

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

HOBCGIIHGBHOI?I KHU3HHU

MexaHU4EeCKHUE BOJIHBI,
yCJIOBUSA
pacrpoCTpaHEHUs.
ITepuon. CxopocTb
pacrpocTpaHeHUus |
JUTMHA BOJIHBI.
[Tonepeunsie 151
MIPOJIOJIbHBIEC BOJHBI

bubmmoreka [HOK
https://m.edsoo.ru/ff0cca54

22

23

24

3BykK. CKOpOCTH 3BYKa.
I'poMKkoOCTB 3ByKa.
Bricota Tona. TemOp
3ByKa
DJIEKTPOMarHUTHBIE
BOJIHBI, UX CBOMCTBA M
CKOPOCTb. [lIxana
ANEKTPOMATrHUTHBIX
BOJIH

[TpuHLIMIIBL
paanoCBA3U "
TCJICBUJICHMS.
PazButne CpeICTB
cBsA3U. Pagnonokanus

bu6anoreka HOK
https://m.edsoo.ru/ffOcccOc

bubanoreka HOK
https://m.edsoo.ru/ffOccfe0

25

26

Kontponbnast pabota
«Konebanus v BOJTHBDY
[Ipssmonuueilinoe
pacmpocTpaHeHHe
CBETa B OJIHOPOIOHOU

bubanoreka HOK
https://m.edsoo.ru/ffOcc6f8

bubmmnoreka HOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

cpene. Toueunbit
UCTOYHMK cBeTa. Jlyu
CBETa

27

28

29

30

OTtpaxeHue CBeTA.
3aKOHBI  OTPAKEHUS
ceera.  Iloctpoenue
M300paKeHHIM B
IUIOCKOM 3€pKajie

[Ipenomnenue cBera.
[TomHoe  BHyYTpeHHEe
OTpa)KCHUE.
[IpenenbHbIi yIoJl
IIOJIHOTO BHYTPEHHETO
OTPAKECHUS

JlaGoparopHasi pabota
«3mepenne
MOKa3aTes
MIPEIOMIICHUS CTEKIIa»

JIunzel.  IlocTtpoenue
M300paKeHU B JIMH3E.
dopmyina TOHKOU
JIMH3bl. Y BEIMYCHUE
JIMH3bI

bubnmmoreka HOK
https://m.edsoo.ru/ff0cd4e0

bu6anoreka HOK
https://m.edsoo.ru/ff0cd7f6

bubmmoTteka [HOK
https://m.edsoo.ru/ff0cd67a

bubanoreka HOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHas pabota
«HccnenoBanue
CBOMCTB M300paxKeHUI
B JIMH3aX»

32

Jlucniepens CBETa.



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

C0XXHBII COCTaB
Oemoro cBera. llBer.
JlabopaTopHast pabota
«Habnmronenue
JTUCTIEPCHH CBETA»

33

WNurepdepenius
CBETA. Hudpakuus
CBeTa.
HudpakuronHas
peLIETKa

bubnmuoreka [HOK
https://m.edsoo.ru/ff0ced22

34

35

36

[TonepeynocTp
CBETOBBIX BOJIH.
[Tonsipuzanus ceeta

OnTtuyeckue npudOpbI
u YCTpOWCTBA "
yCIOBUSA ux
0e30macHoOro
MIPUMEHEHUS
['panunib
MIPUMEHUMOCTH
KJIACCUYECKOM
MexaHuku. [locTynarsl
CIIEUAIIBHOW  TEOpUU
OTHOCHUTENBHOCTH

bubnmuoreka [HOK
https://m.edsoo.ru/ff0cf02e

bubanoreka HOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTD
OJHOBPEMEHHOCTH.
3aMeJIeHue BpPEMEHU
U COKpAaIl[EHUE JITTUHBI

bubanoreka HOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

38

OHepruss W HMIIYJIbC
PENATUBUCTCKON
YaCTHULIBI. Cas3pb
MacChl C DJHEpPruUed H
HUMITYJIbCOM. ODHEprus
MTOKOS

bubnmmoreka HOK
https://m.edsoo.ru/ffOcfc68

39

KontponsHas pabota
«OmTuka. OCHOBBI
CIICIIMAJIbHOW  TEOpHuU
OTHOCHUTEILHOCTH

bubanoreka HOK
https://m.edsoo.ru/ffOcf6f0

40

41

DOTOHBI. dopmyna
[Inanka. OHeprusa u
UMITYJIbC (POTOHA

OTtkpsITHE "
UCCIIeI0BaHKe
doTorddexra. OnbITHI
A.T'. CroneroBa

bubnmuoreka [HOK
https://m.edsoo.ru/ffOcfel6

bubmmoTteka [HOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl potorddexra.
YpaBHeHne
OUHIITENHA IS
dboTorddexra.
«Kpacnaga  rpanuna»
dboTorddexra

bubanoreka HOK
https://m.edsoo.ru/ff0d015e

43

JlaBnenue CBETA.
O1BITH I1. H.
JleOenena.
XUMHUYECKOe NeHCTBUE
CBeTa

bubanoreka HOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Texunueckue

YCTPOWCTBA 51
MPaKTUYECKOE
MIPUMEHEHUE:
44
dboTOdIEMEHT,
dboTomaTUNK,
cojiHeyHass  Oarapes,
CBETOINO]T
Pemenn amad I
45 TeeMee ) <<33§6MCHTI2 bubmorexa HOK
y https://m.edsoo.ru/ff0d0302
KBAHTOBOW ONTHUKU
Monenb aroma
ToMcoHa. OnbIThHI
16 Pezepdopna 1o bubnuoTteka [HOK
PACCESIHUIO  (-YaCTHII. https://m.edsoo.ru/ff0d091a
[tanerapHas monenb
aToMa
bubmmoTteka [HOK
47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3znyuenue 51
norJyionieHue (pOTOHOB
48 IIpU TIEPEXO0JIE aTOMa C bubnuoTteka HOK
OJTHOTO YPOBHSI https://m.edsoo.ru/ff0d0afa
DHEPrUM HA JPYTOW.
Bunbl ciektpos
BonHoBBIE  CBONCTBa
49 yacTull. BoJHBI 1€ bubnuoreka HOK

bpouns.
Kopnyckynspno-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJTHOBOM  JIyaJIM3M.
CnoHntaHHoOe u
BBIHYXJICHHOE
M3ITy4YEHUE

50

OTtkpbITHE
PaMOaKTUBHOCTH.
Onwitel  Pezepdoprna
1o OTIpe/ICTICHUIO
cocTaBa
PaIMOaKTUBHOTO
W3ITY9ICHUS

bubnmuoreka [HOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CBoiicTBa anbda-,
Oera-, ramma-
n3nydyeHus. BrnusHue
pPaaMoOaKTUBHOCTH Ha
YKUBBIC OPTaHU3MBI

OTKpbITHE TIPOTOHA WU
HeWTpoHa. M3oTorsl.
Annda-pacna.
DJIEKTPOHHBIN u
MO3UTPOHHBIA  OeTa-
pacnag. ['amma-
U3ITyYeHue

DHeprus CBSI3U
HYKJIIOHOB B  sIIpeE.
SAnepHbie peaKuu.
SInepHbiin peaxkTop.
[Ipo6nemsl,
IIEPCIIEKTUBBI,

bubmmoTteka [HOK
https://m.edsoo.ru/ff0d1162

bubanoreka HOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

OKOJOI'M4YCCKUC

54

aCIEKThI SIEPHON
SHEPIreTUKU
DJleMEHTapHbIE

gacTuipl. OTKpbITHE
O3UTpPOHA.  MeTonbl
HaOJII0ICHUS U
perucrpanuu
AJIEMEHTAPHBIX
yactul. Kpyrieiil cron
«DyH1aMEHTaIbHBIE
B3aNMO/JICHCTBUS.
EauncTBO (prznyeckoi
KApTUHBI MUPA»

bubnuoreka [HOK
https://m.edsoo.ru/ff0d0e38

55

Bung 3BEé3mHoro neoa.
Co3sBe3nusi, ApKUE
3BE31bl, IUIAHETHI, MX
BHINMOE  JBH)KEHUE.
Conneunas cuctemMa

56

57

Connne.  Coaneunast
AKTHUBHOCTb.
HUctounuk JHEPTUU
ComnHina u 3BE3]1

3BE311bI, X OCHOBHBIC
XapaKTEPUCTHUKHU.

3BE3 b1 rJIaBHOM
MMOCJIEIOBATSIBbHOCTH.
Bnaytpennee crtpoenue
3B€31. CoBpEeMEHHbIE



https://m.edsoo.ru/ff0d0e38

peACTaBICHUS 0
IIPOUCXOXKICHUN u
spoyonnn CoJIHIIA |
3BE3 ]

58

Mueunbi  Ilytp —
Hala I'anakTuka.
[lonoxxenue u
npwxkenue CoaHia B
I'anakTuke.
lanaktukun.  Yé€pnbie
JIBIPBI B Aapax
rajakTHuK

59

Bcenennas.
Pa3beranne rajakTuk.
Teopus bousbmioro
B3pbIBa. PenukroBoe
W3JIy4YCHHUE.
MeraranakTuka

60

61

62

Hepemennsie
poOJIeMBI
aCTPOHOMUU

ITIpomexyrounas
aTTEeCTaLHs.
KontponsHoe
TECTUPOBAHUE

O06001mamuil  ypok.
Ponb (0737094 u
aCTPOHOMUU B
9KOHOMHYECKOH,




TGXHOHOFH‘ICCKOIZ,

COIMaJILHOM U
THYECKOMN cepax
JeSITEIbHOCTH
YyeJI0BeKa

63

O6oO0maromuii  ypoxk.
Pons u Mecto ¢usuku
U  acTpOHOMHUU B
COBPEMEHHOW HAay4YHOU
KapTHUHE MUpa

64

O6oO0maromuii  ypox.
Ponb busnueckoi
TEOpUU B
dhopMupoBaHUU
NpeACTaBICHUN 0
(bU3UYEeCKON  KapTHUHE
MUpa

65

O6o0maromuii ~ ypok.
Mecro  ¢dusnueckoit
KapTHHBI ~ MHpa B
o0uiem pany
COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX
MpEACTaBICHUN 0

IPUPOJIC

66

Pe3epBHbIi YPOK.
MaruautHoe IoJe.
DJNeKTpOMarHuTHas
WHTYKIUS




PesepBHbIit YPOK.

67 Omnruka. ) OCHOBBI 1
CICHUAIBHOU  TEOpUH
OTHOCHUTEIIBHOCTH
Pesepnblii YPOK.
o | S gee| o101
https://m.edsoo.ru/ff0d1784
ACTPOHOMMH u
acTpou3uku
OBIIEE KOJIMYECTBO 68

YACOB II1O ITPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLNECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IJISA YYHEHUKA

I'engenmreiin JI.O., bynatoBa A.A. u ap. ®@usuka. 10 kmacc. bazoBsiii
ypoBeHb- M.: BUHOM. JlaGopatopus 3nanuii, 2022.

I'ennenmreiin JI.O., bynatoBa A.A. m np. ®usuka. 11 xnacc. bazosbiid
ypoBenb- M.: BUHOM. JIaGopatopus 3nanuit, 2022,

I'enpgenmreiin JI.O., BynaroBa A.A. u ap. ®uszuka. 10-11 kmacc. ba3oBbrit
ypoBeHb: MeToaudeckoe mocooue - M.: BUHOM. Jlaboparopus 3nanmii, 2022.

I'enpenmreiin JI.O., BymaroBa A.A. u ap. ®uszuka. 10-11 kmacc. ba3oBbrit
ypOBeHb: mpumepHass padoudas nporpamma - M.: BUHOM. JlaGoparopus
3HaHwui, 2022.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'pomueBa O.M. TemaTtuyeckne KOHTPOJIbHBIE U CAMOCTOSATEIbHBIE PA0OTHI.

10-11 xnaccel. — M.: U3n-Bo «Dx3ameny, 2021.

2. Mapon A.E., Mapon E.A. ®usuka. 10-11 knacc. lunaktrueckue

matepuaisl. - M.: Jlpoda, 2021.

3. PeimkeBuy A.Il. Coopauk 3amau o gusuke 10-11 xkmacc. M.: IIpocsemienue,

2019.

4. Caypos 10.A. ®usuka. [Toypounsie pazpadbotku. 10 kiacc : yueb. mocodue

JU1s 0011Ie00pa30BaT. OpraHu3aui : 6a30BbIi U yrayoi. yposau / FO. A.

CaypoB. — 4-e uzn. jon. — M. : [Ipocsemenune, 2021.

5. Caypos 0. A. ®usuka. [loypounsie pa3padotku. 11 kiace : yueb. mocodue

JU1st 0011100 pa30oBat. opraHu3aiuii : 6a3oBbii U yriayos. yposau / FO. A.

CaypoB. — 4-e uzn. non. — M. : [Ipocsemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1. https://fipi.ru/

2. YuuTenbCkuii moprai. MeToauyeckue MaTepuaibl o PU3KUKe U aCTPOHOMHUH



https://www.uchportal.ru/load/38

3. MaTepakTuBHBIC JJaOOpaTOpHBIEC PaOOTHI 1O (hU3UKE
http://seninvg07.narod.ru/004_fiz_lab.htm

4. duznueckuii kinacc. dusnka AJisi CTApIICKIACCHUKOB U HE TOJIBKO.
https://fizclass.ru/

5. O0pasoBarenbHas sxocuctema B3nanus https://vznaniya.ru/

6. ITomuTexunyeckuii my3seit https://polymus.ru/

7. T'ocynapcTBeHHbIN My3ei KOcMOHAaBTUKHM M. K. 3. [{nosikoBckoro.
Buptyanensie nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/
8. My3eii KOCMOHABTHKHU. BUpTyanbHast SKCKypCHs

https://russia360.travel/things-todo/msk/Museums_gall/memorialnyy-
muzeykosmonavtiki/

9. buodwusuka https://postnauka.org/themes/biofizika

10. HekoMMepuecknii HaydHO-TIOMYISIPHBINA MPOEKT «DJIEMEHTHI OOJBIION
Hayku» https://elementy.ru/

11. bubnuoTeka KHUT O MOMYJISPHON dJIeMeHTapHON (hU3UKe
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

12. ®usuka B mkoine. Pucynku mo ¢usuke http://markx.narod.ru/pic/

13. Apxus xxypHana «Hayka u sxu3ab» https://www.nkj.ru/archive/

14. Bes ¢usuka http://www.all-fizika.com/article/index.php?id_article=110



