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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOIIETo
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3ylbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTelNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mno ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETW M3Yy4YEeHHs] (PU3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TNIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PU3HKU: JIMYHOCTHBIE,
MeTalpeIMEeTHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM 00yUEHUS;

e coJep)kaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

dusuka Kak Hayka O HambOojee OOLIMX 3aKOHAX HPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIad B CUCTEMY
3HaHMM 00 okpysxaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHUSI HOBBIX MAaTe€pHaloB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPHUMEHSTh
HAyYHBI METO]I O3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBYy Kkypca (u3mkud I ypOBHS CpeaHEro ooOimero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXKHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.

Hoea yenocmnocmu. B cOOTBETCTBUUM C HEM KypcC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3UKU
oObeaMHEH BOKPYr (Qu3nyueckux Teopud. BemgymuMm B Kypce sBisieTcs



dbopMHpoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKONH HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIEeMamu.

Hoess  npuxnaonoti  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TIPaHUILAX
NPUMEHUMOCTH TEOpPUH, JJI OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOAX0J B Kypce (PM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OPraHM3allUU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXCs.
Jns  6Ga3oBoro ypoBHSA Kypca (HU3MKH — 3TO HCIOJB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpBIE B Iporpamme mno (u3uke oObeIUHEHbI B OOIIMI CHUCOK YYEHHUECKUX
MpaKTUYECKUX paboT. BeijeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJST M  OLIEHKH, OCYIIECTBISICTCS yYaCTHUKaMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIJIaHUPOBaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »s3TOoM oOecreunBaercs OBJIAJACHHE
OOy4YaronMMHUCS YMEHUSIMU TPOBOJAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEIO0BAHUS
3aBUCUMOCTEN (DU3MUECKMX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YHAENAETCS PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. [lpu 3TOM Ay pacu€THBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, O3BOJIAIOIINE IPUMEHSTh H3yUE€HHbIE 3aKOHbBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak M UHTETpUpYsl 3HAHUSA W3
pa3HbIX pa3nenoB. i1 KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY KaIOLIEH
KU3HH, TpeOyromue BBIOOpa (U3UYECKOW MOACNU IS CUTYyald MPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4YeOHOTO Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMsl JOJDKEH U3y4aThCs B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKM WIM B YCIOBHUSIX HWHTETPUPOBAHHOIO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe y4eHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyIoBaHUE.

JlemoHcTpanimoHHOEe  00OpyAoBaHue (OpMHUpPYETCSI B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUUd s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHHME MJII YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaEeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTHdecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE HU(POBBIX J1aOOPaTOPHUIA.

OCHOBHBIMM LEJIAMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHHS OOYy4YalIIMXCAd K HAy4YHOMY
U3YUYEHUIO MPUPOJbI, PAa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBAHUE
HCCIIEI0BATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAy4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUU OOBSACHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B

npoIliecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHuMe yMEHUU TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
oObsicCHeHUs (PU3MYECKUX SBICHUNW B TMPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3jIMYHbIX 3ajad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpa3yMeBAIOIIMX CaMOCTOATEIbHOE
co3fanue GU3NIECKOr MOJCIH, aJIeKBATHON yCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB W TPUHIUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M MPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpEeTaruu HHGOpMAIIHH,
OMpeIeNICHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

e CO3JIaHWC YCJIOBHM NJIsi Pa3BUTHS YMEHHH IMPOECKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacos (2 4aca B HEZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
NpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUYATbHBIX
O0COOCHHOCTEH 00yJaroOIuXCsl.



COAEPKXAHUE OBYUEHUSA
10 KJIACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O IIO3HAHUS

®dusnka — Hayka o mpuponae. HayuHble METOIbl MO3HAHUS OKPY>KAIOIIETO
Mupa. Ponb 3KcliepuMeHTa YW TEOPUUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
OKCIIepUMEHT B (PU3HKeE.

MonenupoBanue (Gu3NYECKUX SIBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3Nku B (OPMUPOBAHUU COBPEMEHHOM HAyYHON KapTUHBI
MHpA, B PAKTUYECKON IEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYODKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

Hamnpapienue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C IEIbI0 ONpeIeeHNUs] MTHOBEHHOM
CKOpPOCTH.



HccnenoBanre COOTHOLIEHUS MEXAY MNYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne nBUKEHUs IapUKa B BI3KOU KUJIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. llnedo cumbl. YcnoBud
paBHOBECHUS TBEPAOIO TEJIA.

TexHuyeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrieHNEe UHEPIUU.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuenue aBmKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl cCOXpaHeHUus 8 MexanHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAbHBIX TOYEK.
Nmnynbc cUibl M1 U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUSI HMMITYJIbCA.
PeakTuBHOE IBHIKECHHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.



Kunernueckass 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTennmanbHas DHEPTHUSL. [ToTennmanbHas SHEPrus yOpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHimanbHas  dSHeprus Teida  BOIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHnmanbHble W HENOTEHUUANbHblE  Cuwibl.  CBsi3b  paOOTHI
HEMOTEHIMAIBbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW SHEPIHMH CHUCTEMBI Tell
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuenue aOCOJMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsIi3W pabOThI CHIIBI C U3BMEHEHHEM MEXaHUYECKON SHEPIHH
TeJa Ha MPUMEpPE PACTIKEHUSI PE3MHOBOIO KIyTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
obocHoBaHnue. bpoyHoBckoe aBmxkenue. [luddysusa. Xapakrep ABMKEHUS WU
B3aUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U OOBSCHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana temmnepartyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHru4ecKkue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.



Mogaens onbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Monens, WuTroCTpUpyIoIias NPUPOIY AABICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJEANbHOrO rasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOUHAMUKU

TepMmoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIil 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. I'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmMoguHamuku. HeoOpatuMocTs MpoiieccoB B MPUpPO/IE.

TenmoBble  MamuHbl.  [IpuHUOMNBI ~ AEUCTBUS — TEIUIOBBIX — MAIIIHH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MainHax. KodpuiMeHT mosie3Horo
nevctBus TteroBoil mamuHbl. [ukn KapHo u ero ko3¢ @duUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja TMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHnne BHyTpEHHEN SHEPruu (TeMIepaTyphl) Teja Mpy TeIronepeaaye.

OneIT 1O anauabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmusvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kuneHnue. AOGCONIOTHAS U
OTHOCUTEJbHASI BIAXHOCTh BO3ayXa. HacklmeHHbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JAABJICHHUS.



TBépnoe Teno. Kpucrannmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpucrauioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenuve npv moHWKEHHOM JIaBJIICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGmronenue HarpeBaHus U MIaBJICHUS] KPUCTAUIMYECKOTO BEIIeCTBA.

JleMoOHCTpanusi KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3AYXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. Inexmpocmamuxa

OJNeKTpu3alms TeN. OJIEKTPUYECKUM 3apsia. JBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBOIHHKM, OUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH COXPAaHECHMS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsi.
Onextpudeckoe mnose. Hampsxk€HHOCTh 3yekTpryeckoro mnois. IIpuHimun
CYIIEPIIO3ULIUN BJICKTPUUYECKUX MOJIeH. JIMHUM HanpsKEHHOCTU AJIEKTPUUYECKOTO
TIOJISL.

Pabora cmm  amekrpocratmdeckoro  mousist.  Ilorennwman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM © JNUINEKTPUKA B BJIEKTPOCTATUYECKOM IOJIE.
JvanexkTpryeckast MPOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII IEUCTBUS SJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DneKkTpocTaTuuecKas 3auTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUS MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul



N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa U1l yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
[TocnenoBarenpHOE, TApPALIENBHOE, CMEIIAHHOE COCINHEHUE TIPOBOTHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3iieKTpuueckon nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPHABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA IIEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAas MIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexo/a. [1omynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIlaBax  AJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOUMALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Inazma.

TexHndeckue YCTpPOWCTBA U IPAKTUYECKOE NPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN IHO/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHune CUIIbl TOKAa U HaINIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CmMemaHHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsimoe wW3MepeHue SIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoui pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

N3ydenne cMEmaHHOIo COeINHEHUS PE3ZUCTOPOB.

N3MepeHune 3J1eKTpOABHKYIIEH CUIIbI UCTOYHHKA TOKA M €TI0 BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue amexTpoiusza.

MexnpeaMeTHbie CBA3H



N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMM MAaTE€MAaTHKH,
Ounonoruu, XuMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboJia, runep0oia, ux rpadukd U CBOMCTBA, TPUTOHOMETpUUYECKUE (YHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII00OMEH JKHUBBIX OPraHW3MOB (BHABI TEIUIONEPEIaur, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMALNS,
rajJibBaHMKa.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXKEHUN C HMCIOJIb30BAHHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JBUTATEIh BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIUOHED, TEXHOJOTHH
MOJIYyYCHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHOOPOB,

KCEPOKC, CTPYUHBIH MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.
11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe noe. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctrostHHBIE ~ MarHuTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe 10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWAH
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJIHUKA, KaTyIIKH ¢ TokoM. OnbIT Opcrena. BzanMozeiicTBrue MpoBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUKEHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMU
MHIAYKIOUU. OJIEKTPOJABMXKYILAs Cula HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykiuu dapajes.



BuxpeBoe »leKTpUYECKOE ToJIe. ODJEKTPOABIKYIIAA CUla WHIYKIUU B
IIPOBOJHUKE, TBUKYILEMCS IOCTYNATENbHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHHME CAMOMHIYKUMHW. OJIEKTPOABWKYILIAS CHJIA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTULl, MUHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUYA MarHUTHOTO TOJIA.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOW UHYKUHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBneHNE CaMOUHIYKIIHUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI IOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMAarHUTHOW UHYKIIAH.

Paszgea S. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUNHbLE KOJ1€0AHUA

KonebarenrHast cucrtema. CBOOOAHBIE  MEXaHMYECKHE  KOJIE€OaHMUA.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUil MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KojieOaHUSX. BhIHYKIEHHbIE MEXaHUUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  TOK. CUHYCOMIAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEePEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA U
HaIpPsHKCHUS.



Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKTpodHeprun. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTIO TOKA, IMHUU IJEKTpoNepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUM MASITHUK).

HaGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmonenue pe3onaunca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJIs
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpum moCIENOBATEIBHOM COEIMHEHWU PE3UCTOPA, KATyLIKH
WHIyKTUBHOCTH U KOHJIEHCATOpa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 MOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiKMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HNurtepdepenius u niudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHUE, MpeoMJIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyecknue yCTpOWCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHHUK 3BYKa.

HabGnronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmonenune nuatepdepeHunn u 1uppakiny MEXaHUIECKUX BOJIH.



3BYKOBOM pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0H H
YacTOTOM KOJIEOAHMIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoiMHENHOE pPacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparome u pacceuBaroiiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[NIABHBIX ~MAaKCUMYyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHn4eckre yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHEWHOE paCIpOCTPAaHEHNE, OTPAKEHUE M TPEIIOMIIEHHE CBETA.
OnTtuyeckue mpudOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Moaenu MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune natepdepeHnm cBera.

Hab6mronenune nudpaxium ceera.

HabGmroienne nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Toyyenue ciekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIETKY.

Hab6nronenue nonsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne nokasaress NpesioMJIEHNs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Halnronenue nucnepcuu cBera.
Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHHU U COKpaIeHUE
JUTUHBI.

DHEPrust U UMITYJIbC PEIATHBACTCKON YaCTHUIIBI.

CBs13b Macchl C C-)HGpI‘PIGfI n UMITYJIbCOM peJIHTI/IBHCTCKOfI HJaCTHUIBI. 9Hepm51
IIOKOAI.

Paznen 7. KBanTtoBasi pusnka

Tema 1. dnemenmoul KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprur (OTOHA C €r0 YACTOTON. DHEPrUs
Y UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI

doTorpdexra. YpaBuenue OiiHmTeiHa 11 hoTodpdekra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenera.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT HAa YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[lmanerapnas momens aroma. lloctynater bopa. U3nydyenue u moriomnieHue
(GOTOHOB MpU MEpexo/ie aToOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
criekTpoB. CIEeKTp ypOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousHoBbIE cBoOlicTBa yactull. Bonnbl ne bpoitns. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul



HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOeHHs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMa-u3Iy4YCHHS.
BrnusiHne pain0akKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE NPOTOHA M HeWTpoHa. HykmonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHue. 3aKOH PaJuoaKTHBHOIO pacraja.

DHeprusi CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlegekt Macchl siapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. I[IpoOieMbl W MEPCHIEKTHUBEI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUYecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBAa M NMPAKTHUUECKOE NMPUMEHEHHUE: TO3UMETpP, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUMK MOHU3UPYIOIINUX YaCTHIL.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pazges 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Orarbl pa3BUTHs aCTPOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHast akTUBHOCTh. M ctounuk sHeprun ConHIA W 3BE3L.
3BE3ABI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaJbHBIM KIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3M TJIABHOW IOCIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHE
3B€31. COBpEMEHHBIE NPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii IlyTe — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
TaJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus boneioro B3psiBa. PeNMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus



HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOoyIapus U ipkue 3BE3IbI.

Habmronenus B Teneckon JlyHsl, miuanet, Maeunoro Ilyru.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAayuyHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocyliecTBIsIETCS C
YYETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uznyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxka: pemieHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIbHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX QPUryp u 00bEmMa Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEMIETKU, CHEKTPaAIbHBIN
aHam3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKAa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, paaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEe4YHasi barapes.



IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A
OcBoenne yudeOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro

oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTaTOB.
JIMYHOCTHBIE PE3YJbTATDBI
JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl

oOyvarormumucsi (Ha ocHoBe wu3MeHéHHoro B 2022 1. ®I'OC) otpaxaror
TOTOBHOCTh M CIIOCOOHOCTh 00yYarouuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEW IMO3ULMEN JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHUEHTALUM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCUICKOTrO OOIIECTBA, PACHIMPEHHUE XKU3HEHHOT'O OMbITa M OMbITA
JEATEIbHOCTH B IPOLIECCE PeAn3allii OCHOBHBIX HAIIPaBJICHUI BOCIUTATEIbHOU
NESATEIBbHOCTH.

B uwacmu mpyooeoco eocnumanus:

— MHTEPEC K Pa3aInvHbIM chepaM nNpoPpeccuoHaIbHON NEATEIBHOCTH, B TOM YHCIIE

CBSA3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOP

Oyyuieit mpodeccun U peam30BbIBATh COOCTBEHHBIC JKMU3HECHHbBIC TJIAHBL;

— TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH

(U3UKY HA TPOTSKEHUU BCEH JKU3HM.

B uacmu sxonoeuueckoeo eocnumanusi:

— c(OopMHpPOBAHHOCTh 3KOJOTHYECKOW KYJBTYpbl, OCO3HAHUE IJI0OATBHOTO

XapakTepa dKOJOTHYECKUX Mpodiiem;

— IJJAHUPOBAHKME U OCYLIECTBJIECHHUE ACUCTBUI B OKpPYXKarOLIEH Cpelle Ha OCHOBE

3HAHUS LEJIed YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

— pacUIMpEHHE OIbITa AEATEIBHOCTH IKOJIOTMYECKOW HANPABIEHHOCTH HA OCHOBE

UMEIOITUXCS 3HAHUH 110 (hH3BHUKE.

B uwacmu npunamus yennocmu HayuHo2o no3HAHUA:

— c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

— OCO3HaHWE IIEHHOCTHM HAYYHOM [JEATENbHOCTH, T'OTOBHOCTH B IIPOLECCE

u3yyeHus: (QU3MKKA  OCYILIECTBISATh HPOEKTHYID M HCCIEJOBATENIbCKYIO

NesATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

JIMYHOCTHBIE pe3yJbTaThl, OOECIEUUBAIOLINE aJanTalulo oOydarlerocs K

VU3MEHSIOIUMCS YCIOBHSIM COLIMAJIBHON U IPUPOIHOM CPEIbIL:

— CIIOCOOHOCTH JICCTBOBAThH B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIILIATh YPOBEHb

CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JIEATEIbHOCTb, B TOM YHCIIE

YMEHUE YUHUTBCS y JAPYIHX JIIOJIEH, OCO3HABAaTb B COBMECTHON J€ATEIbHOCTH

HOBBIE 3HAHUSI, HABBIKU U KOMIETEHIIUU U3 OMbITA IPYTHX;

- HaBBIK BBISIBJICHUSI U CBA3BIBAHUS 00pPa30B, CIIOCOOHOCTH (POPMHUPOBAHUS HOBBIX

3HAHMM, B TOM YHCIIE€ CIOCOOHOCTH (hOPMYTUPOBATH U/IEH, TIOHATHS, TUIIOTE3bI 00

O00OBEKTaX U SIBJICHUSAX, B TOM YHCII€ paHEE HE U3BECTHBIX, OCO3HABAThH E€(PUIINTHI

COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, MIIAaHUPOBATH CBOE PAa3BUTHUE;



— YMEHHE paclo3HaBaThb KOHKPETHBIE IPUMEPHI IMOHATHUS MO XapaKTEPHBIM
MPU3HAKAM, BBINOJHATH OINEPALMA B COOTBETCTBUHU C OIPEACIICHUEM U
MPOCTEUIIIMMHA CBOMCTBAMU TOHATHUS, KOHKPETU3UPOBATH MOHATHE MNPUMEPAMHU,
UCIIOJB30BaTh MOHSITHE M €ro CBOWCTBA MpHU PEHICHUU 3ajad (Janee —
ONEpUpPOBATh  MOHSATUSMHU), a TakKKe  OINepupoBaTh TEPMUHAMH U
MPEACTAaBICHUSIMU B 00J1aCTH KOHLIETIIIUU YCTOMUYUBOTO Pa3BUTHSL;

— YMEHHE AaHaJIU3UPOBATh M BBISBISITH B3aUMOCBSI3M TMPUPOABI, OOIIECTBA U
SKOHOMUKHU;

— YMEHHE OIICHUBATh CBOU JICMCTBUS C YUETOM BIIMSHUS HA OKPYKAIOUIYIO CpENy,
JMOCTHXKEHUM 1elell W TMPeoJ0JeHUS BBI30BOB, BO3MOXKHBIX TJI0OATBHBIX
MOCJIE/ICTBUM;

— CIMOCOOHOCTh OOYYarONIMXCsl OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, OLIEHHUBATH
MPOUCXOIAIINE U3MEHEHUS U UX TIOCIIEICTBUS;

— BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK BbI30B, TPEOYIOIIUN KOHTPMED;

— OILICHMBAaTh CUTYallUI0 CTPECCAa, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS U
JICUCTBUS,

— (QopMyIupoBaTh M OIEHHWBATh PUCKU U TIOCIEICTBUS, (POPMHUPOBATH OIIBIT,
YMETh HAXOJAUTh MO3UTUBHOE B IPOU3OIICIIECH CUTYaLIHNH;

— OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBHUE rapaHTUN ycCIiexa.

[Tpumenntensao k @I'OC 2012 r. MOXKHO rOBOpPUTH O CBsI3M 3ananuii EI'D ¢
JIOCTHKEHUEM JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOU
MpOrpamMMBbl  CpEJTHEro OOIIero o00pa3oBaHMs, OTPAXKAIOIIUX TOTOBHOCTh H
CIIOCOOHOCTD oOy4Jaronmxcs K CaMOpAa3BUTHIO 151 JIMYHOCTHOMY
CaMOOIIpeICICHNI0, CHOPMUPOBAHHOCTh KX MOTHUBAIlMM K OOYYEHUIO U
LICJICHAIIPABIICHHOM  IO3HABATEJIbHOM  JESITEIBbHOCTH, CHUCTEMBI 3HAYUMBIX
COUMAIBHBIX WU  MEXJIUYHOCTHBIX  OTHOLIEHUH, LEHHOCTHO-CMBICIOBBIX
YCTaHOBOK,

OTPAXAIOMIMX JIMYHOCTHBIE W TPAXKIAHCKUE TO3WLIUU B JCATEIBHOCTH,
AHTUKOPPYNIMOHHOE  MHPOBO33PEHHUE,  MPABOCO3HAHUE,  IKOJOTMYECKYIO
KYJbTYpY, CHOCOOHOCTh CTaBUThb 1€JIM M CTPOUTHh JKU3HECHHBIC IUIAHBI,
CIIOCOOHOCTh K OCO3HAHMIO POCCUMCKOW TpaKJAHCKOM HIEHTUYHOCTH B
MOJIUKYJIbTYPHOM COLIMYME, B TOM YHCJIE

«4) chopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe
KyJbTYp, a TakXKe pa3IuyHbX (OpM OOIIECTBEHHOTO CO3HAHWSA, OCO3HAHUE
CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

5) chopMHPOBAaHHOCTH OCHOB CaMOPa3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU
C OOIIeYETOBEYECKUMU IIEHHOCTSIMU M HJeajaMu TPakKITAHCKOTO OOIIECTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKON M OTBETCTBEHHOM
JIeSITETbHOCTH;

9) camo00pa3oBaHUIO, HA MPOTSHKEHUH BCEH JKU3HU; CO3HATEIHLHOE OTHOIIIEHUE K
HEMPEepPhIBHOMY 00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW MpodecCHoHaIbHOU U
OOIIIECTBEHHOM AEITEIILHOCTH, <...>



11) npusHsTHE W peanu3alyi0 LIEHHOCTEH 3I0poBOro M Oe3zomacHoro oOpasa
KU3HH, TIOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHSITHIX
CIIOPTUBHO-037I0POBUTEIHHON NIEATEITLHOCTHIO, HEMPUSATHE BPEAHBIX MPUBBIUCK:
KYpEHUsI, yIIOTPEOJICHUS aJIKOTr0Jisl, HAPKOTUKOB;

12) GepexHoe, OTBETCTBEHHOE W KOMITIETEHTHOE OTHOIICHHE K (DU3MYECKOMY H
TICUXOJIOTUYECKOMY 3/I0POBBIO, Kak COOCTBEHHOMY, TaK U JIPYTUX JIIOJICH, YMCHHE
OKa3bIBATh MEPBYIO TOMOIIIb;

13) oco3HaHHBIM BBIOOp Oyayiiel mpodeccur W BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHONIEHHWE K MNpodecCHOHATBbHON
JESATEIbHOCTH KaK BO3MOXXHOCTH y4YacTHs B PEIICHUM JMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOJIEM;

14) chopMUPOBAHHOCTH HKOJOTHYECKOTO MBIILICHUS, MOHUMAaHUS BIUSHUSA
COLIMAJIbHO-D)KOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbLHON
Cpe/ibl; MPUOOPETEHUE OMBITA IKOJIOTO-HATIPABICHHON JEATEIbHOCTI.
METAINIPEIJMETHBIE PE3YJIBTATHI

ITo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUS

bazoevie nozuueckue oeiicmeusn:

yCTaHABJIMBATh CYIIECTBCHHBINH TMPU3HAK WM OCHOBAaHUS JJII CpPaBHCHUS,
KJ1accupukanuu u 0000IeHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B pACCMATPUBACMBIX SIBJICHUSX ;

CaMOCTOATENLHO  (OpMYyJNHMpPOBAaTH W aKTyaJlM3UpoOBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OTpEENATh 1eNN JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1[EJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBUSAX  PEAJbHOTO,
BUPTYAJIBHOTO 1 KOMOWHUPOBAHHOTO B3aWMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.
bazoevie uccneoosamenvckue oeiicmeus:

BJIaJICTh HaBBIKAMH Y4EOHO-UCCIIEA0BATEIBCKOW U MPOEKTHOU JEATEIIbHOCTH
B 00J1acTh (DU3UKH, HABBIKAMH pa3pellIeHus MpoleM;

BJIQJICTh BHUJAAMHU JICSITEIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIpETalUd, MPEeoOpa3oBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX M COIMATIbHBIX MTPOEKTOB;

UMEeTh C(POPMUPOBAHHOE HAYYHOTO THUIA MBIIIJICHUE, BIAJETh HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHU U METOJIAMU;

BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHWs, HaXOIAUTh apTYMEHTHI JIs JI0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUHN PEIICHHSI;

aHaJIM3UPOBaTh TMOJYYCHHBIE B XOJE pEIICHUS 3aJlaud pe3yJibTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;



yMETh CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
NESATETLHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh MEePEHOCUTH 3HAHMS 0 (U3WKE B MO3HABATEIHLHYIO M MPAKTUICCKYIO
00JIaCTH KU3HEIEITCILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;

YMETh OCYIIECTBIISATh IIEJICHANPABICHHBIA TONCK TIepeHoca CPeACTB U
CIIOCOOOB IEUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

BIAJETh CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOATEIHLHOMY IOUCKY
METO/IOB pEILICHUs] MPAKTHUYECKUX 3aad, MPUMEHEHHUIO pPa3jIu4HbIX METOJ/IOB
MO3HAHUS,

yMETh CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

yMETh CTaBUTh NPOOJIEMBI W 3a7adyM, JOMYCKAIOIINE aIbTePHATHBHBIC
pEIICHHST;

BJIAJICTh CIIOCOOHOCTBIO BBIIBUTATh HOBBIC HJICH, TIPEIJaraTh OPUTHHAIBHBIC
MOIXO/IBI M PEIIICHUS;

yMETh pa3pabaThiBaTh IUIAH PEMICHUS NpoOJIeMbI C YYETOM aHaIHM3a
UMEIOIINXCS MaTePUATBHBIX M HEMAaTePUAITLHBIX PECYPCOB.

Paboma c ungpopmanueii:

BJIAJCTh HABBIKAMU MOJy4YeHUs] WHPOpManuu (U3HUECKOTO COJIECp>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IIOUCK, aHAJM3,
CUCTEMATHU3AIIMIO U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BUIOB U (HOpM
MPE/ICTaBIICHNUS,;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACpPXKAHUS B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEJICBOM ayIUTOPHUH, BHIOUpAsi ONITUMATIBLHYIO
dbopMy TIpEICTABICHUS ¥ BU3yaTH3aIUH.

OIICHWBATh JTOCTOBEPHOCTh JISTUTUMHOCTh HMH(OpPMAIUU, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPATBHO-3THICCKUM HOPMaM;

WCITOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lady ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOoCcOepEeKEHHUsS, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BIAJ€Th  HaBBIKAMHM  pAacloO3HaBaHUS M 3alUTHl  WH)OpMaIuw,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIE 1eiCTBUS:
Oobwenue

OcymecTBiATh KOMMYHHUKAIlMM BO BceX cdepax IKU3HU; BIAJCTh
Pa3IMYHBIMU CIIOCOOAMM OOIIEHUS ¥ B3aUMOICHCTBUSI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

apryMEHTUPOBAHHO BECTH JUAJIOT.



PeryasiTuBHbIe yHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopeanuzayusn:

CaMOCTOATEJIBHO OCYLIECTBJISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JAaCTH
(bU3HUKY, BBISIBIATH MPOOJIEMBI, CTABUTH M (DOPMYJIMPOBATH COOCTBEHHBIE 3a/1a9U B
o0pa30BaTeIbHOMN NEATEITHOCTH M )KU3HEHHBIX CUTYAITHsX;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

CaMOCTOSITEIbHO  COCTaBJISITh IUIAH PEIICHUST MIPOOJeMbl C  y4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOUYTCHHUI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO LIUPOKOW HJPYIUIUU B
Pa3HbIX 00JaCTSIX 3HAHUMU.

Camoxkonmpons:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJIbTaTOB U
OCHOBAHUII;

WCIIOJIB30BaTh NMPUEMBI peIeKCUM JIsS OLICHKU CUTYyalluu, BHIOOpa BEPHOIO
peuieHus;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKECHUIO.

ImouuonanvHvlil UHMEIEKN, NPEeOnoaazalouuil CHOPMUPOBAHHOCD:

CaMOPETYJUPOBAHHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJalTUPOBATBCS K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOMIECH CTPEMIICHUE K JOCTHKECHUIO LETU U
yCIlexXy, ONTUMHU3M, WUHUIMATUBHOCTb, YMEHHME JCHCTBOBATh HMCXOHSl U3 CBOMX
BO3MO>KHOCTEM.

IHNPEAMETHBIE PE3YJIBTATHI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON EATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEIeH:
MaTepHaibHas TOYKa, NHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3a1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE



JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, nuddysus, OPOYHOBCKOE NBIKECHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJN, U3MEHEHHE 00BbEMA Tell MPH HAarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
pPaBHOBECHE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTALIM3ALUs, KUIICHHE,
BJI&KHOCTH BO3/lyXa, OBBIIICHUE TaBJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCax,
ANEKTpU3aLus TEJl, B3aUMOJIEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
VMMIIYJIbC T€Jla, KNHETUYECKas JHEPrus, IMOTCHUUAJIbHAS DHEPIUSA, MEXaHUYECKas
pabota, MexaHMYecKass MOINHOCTh; NPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHHUS W €JIMHUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOUIUE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONIb3Ysl (PU3MYECKHE BEIMYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTHYECKOIO JABHKEHHUS MOJIEKYJ, CPEAHEKBAApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabdora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JIBUTaTeNsl; NpPH ONUCAHUU
NPaBUIbHO TPaKTOBaTh (DU3HMYECKUH CMBICI HCHOJB3YEMbBIX BEJIIMYUH, HX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(bU3HYECKYI0 BEJIMYUHY C IPYTUMH BEJIMUYHNHAM;

OIMCBHIBATh U3yYECHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (PUBNYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10JIs1, TOTEHIMAJI, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHMS] M EIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BEIUYUMHAMM;

aHANIM3UPOBaTh (PU3MYECKHE TMPOILECCHl U SIBJIEHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U NPUHLMIBL: 3aKOH BcemMupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHsS MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUS HWMILYJIbCA,
MPUHLNIN CYNEPNO3ULINANA CHJI, TPUHLUII PABHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKOW DHEPIUU TEIUIOBOIO IBUKEHHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
JIIEKTPUYECKOro 3apsiAa, 3akoH KyioHa, mpu 3TOM pasinyarh CIIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paznuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHCBHOM XKU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIENOBAHUIO (DU3UUECKUX SIBIICHUUA W
MIPOIIECCOB C HCHOJIb30BAHUEM MPSMBIX, U KOCBEHHBIX H3MEPEHUN, NPU ITOM



dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyITUPOBATH BHIBOIHI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHUH, IPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢uKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUJI€ Ta0OnMIl U rpauKoB, A€JaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MPHU IMPOBEJCHUM UCCIIECJOBAHUNA B
pamMKax Y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENA0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
0o00opy10BaHUS;

pemarb pacy€THhlEe 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoaUMbIe NJisi €€ PEIICHUs, TPOBOAUTh PAacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4YEeHHOTO 3HAUeHUS (PU3UYECKON BEJIMYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUH C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIy4aeMyI0o HH(POPMALHUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH CpeaE;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh paboOTy TIpPyNIbl, PalMOHAIBHO PpaCHpelesITh O0O0S3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH JIFOJEH, LEJIOCTHOCTh U E€AUHCTBO
(bu3nYecKoil KapTUHBI MUPA;



YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJEeei:
TOYEYHBIN IJIEKTPUUECKUM 3apsifl, JIyd CBETa, TOUYCYHbIM UCTOYHHK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa TMpH PEIICHUH (PU3NIECKUX
3aj1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUEC
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsill, AJIEKTPOMAarHUTHBIE KojieOaHus U
BOJIHBI, MPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddekT), CBeTOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEWYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAas

PaINOaKTUBHOCTB;
OMKCHIBATh M3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3MUYECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIpPSHKEHUE, BJIEKTPUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii M CWia TOoKa B MpoOIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEIIMYMH, MX OOO3HAYCHHS U EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINUYMHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacaja, SHEPrus CBI3U
aTOMHBIX SIJIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOIO U MapajIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHa g Gortorddexra,
3aKOH COXpPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCOBOr0 4MCIa, MOCTyJarkl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmlaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY



3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OIPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JlopeHia;

CTPOUTh W OIKUCHIBaTh H300paKEHUE, CO37aBAacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX HM3MEPEHUI: MpU 3TOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBATH BHIBO/IBI,

OCYUIIECTBJISATH NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoOB, AEIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3MUECKOH MOJENblo,
UCIIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YeHHOTO 3HAaUeHUS (PU3UYECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUH C OMOpOl Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW M HAay4YHO-MOMYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HU,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuU ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOMUCTBAMM, NI COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEaE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenelsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUsX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEIICHUE pacCMaTpPUBAEMOU MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
) 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
) TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe EPEXOIBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazjnen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4YecKue U AJIEKTPOMarHUTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 C) i 6
FICMCHTET KBAHTOBOH OHTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;?:;;gggﬂlcgk
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB JJIeKTPOHHBIE

Ne Hara P

Tema ypoka Kontpoabnubie IIpakTnyeckue uu(poBbIe
n/n Bcero U3YYeHU s

padoThI paGoThI o0pa3oBaTe/ibHbIE
pecypchl
®du3nKa — HayKa 0 IPUPOJIE.
Y brp bubmuoreka [JOK
1 Hayunble MeTObI TO3HAHMS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponb u Mecto pusuku B

) (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JII0IEN
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPSAMONIMHEHOE | bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PSAMOIUHENHOE 1 bubmuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue | bubnuorexa [JOK
CcBOOOIHOTO IMaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

. bubnuorexa [JOK
7 JIBrKeHHne MaTepuaibHOM TOYKH 110 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
g [TpuHtMn OTHOCHUTENBLHOCTH [ amuies. 1 bubnmoreka [JOK

I/IHepHI/IaJ'IBHBIe CHUCTEMBI OTCUECTA.

https://m.edsoo.ru/ff0c3be8




ITepBbiii 3akoH HproTOHA

Macca tena. Cuia. [punnun

bubmuoreka [JOK

[lorennumanbHas 3HEPTUSA yIPYro

? cyneprosH it Bropoit saxor https://m.edsoo.ru/ff0c3bes
HproToHa 111 MaTepualbHOW TOUKU

10 Tperunii 3akoH HproToHa 111 bubnuoreka [IOK
MaTepUaJbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TskecTu. IlepBasg kocMudeckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZgnpOTMBnejfs){ npu JIBI/IE(GHI/II/I bubmmorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeECHS TBEPAOIO TEIa
HMitynsc MaTepUallbHON TOUYKH,

1 CHCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorenunansHas sHeprus. bubmuoreka [JOK

https://m.edsoo.ru/ff0c461a




18

19

20

21

nehOpMUPOBAHHON MPY>KUHBI.
[MoTennmansHas YHEpPrusl TeIa BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b pabOThI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MeXaHH4YeCKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHECHHUEM MEXaHUYCCKOUN SHEePTUH
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KIyTa»

KonTponbHast pabota mo Teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJI0KEHUSI MOJIEKYJIISIPHO-
KHHETH4YeCcKol Teopun. bpoyHoBckoe
nswxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBUKEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMepenue. [llkana Temneparyp
Henscus




Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKECHUS MOJIEKYJl. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

73 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporniecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJIMHAMHYECKOUN CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

31 Bunae! rennonepenaun bubnnorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.
bubmuorexa [JOK
32 KonunuecTBo Tennotel npu
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnuabaTHbBIN TIpolece

13 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
HNPUMEHEHHE K U30IIpoLIEccaM https://m.edsoo.ru/ff0cSefc

34 HeobOpaTtumocTs mporieccoB B bubnunoreka [HOK

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TEPMOANHAMHUKN

ITpunnun nevicrBus u KII/I TermoBoi

bubmuoreka [JOK

35
MAaIlITHBI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKOJIOTMYECKUE TTPOOIeMbI
TEIJIOOHEPTETUKH

18 O06o6mmarmuii ypok «MoteKkyspHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabota 1o Teme

39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LHOK

yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKID)

40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoiroTHas 1 OTHOCHTEIbHAS

41 BJIQKHOCTH Bo3ayxa. HacheIeHHbIHI bubmmorera [TOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOWCTB KpHUCTaILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepHUAITbI
[InaBneHue M KpUCTAIITA3AITHSI.

43 VY enpHas TEIUIOTA IIABJIEHUS bubmorexa LOK

A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44 VYpaBHeHHEe TEIIOBOro OaaHca
PABHEHHE TEIIOBOT f https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tea. JINeKTPUIECKU
bubmuorexa [JOK
45 3apsia. J{Ba BUIa 3IEKTPUUYECKHUX

3apsIoB

https://m.edsoo.ru/ffOc6bcc




HpOBOI[HI/IKI/I, JUDJICKTPHUKU U

46 MOJIYTIPOBOIHUKH. 3aKOH COXPaHECHUS bubmmorexa [OK
YHpOBRO ' P https://m.edsoo.ru/ff0c6bee
AIEKTPUUECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
. . bu6mmoreka [IOK
47 Kynona. ToyeuHslil 3JIeKTpUYECKUI
https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ffO0c6df2
HANPSKEHHOCTH
Pabota cuit aneKkTpocTaTH4ecKoro
bu6mmoreka [IOK
49 nosist. [lorennman. Paznocts
https://m.edsoo.ru/ff0c6£00
MOTEHI[MAJIOB
[TpoBOAHUKY U AUDIIEKTPUKH B
P P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. bubnmnoreka [JOK
51 Onektpoémkoctb. Konnencarop 1
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD MIIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO bubmmorexa [TOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIBHOTO
54 arnmapara, CTpyMHOro IpHHTEpa.

DJeKTpocTaTHUeCcKas 3alluTa.
3azeMyIeHHE SIEKTPONPUOOPOB




55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuia Toka. Hamnpsixenue.
Comnpotusnenue. 3akon Oma jist
ydacTka [enu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIHIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrouHuka TokKa u
€r0 BHYTPEHHETO COIPOTHBIICHUS

SHCKTpOHHaH MPpOBOAUMOCTD TBépI[BIX
METaJI0B. 3aBUCHUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
puMecHas mpoBoAUMOcTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHNKOBEIE
npubOopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUYECKUI TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIHUTOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba




DJIEKTPOTUTHYECKAS TUCCOIHAIINS.
DIIEKTPOIHU3

DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIBHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuna TeXxHuKu https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0manmui ypox | bubmmoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTposnpHas padboTa mo Teme

66 «Inexktpoctaruka. [TocToIHHBIN | bubnmnoreka [JOK
ANEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ffO0c8a8a
Pa3ITUYHBIX CPEIax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DneKTpoIuHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHrlit ypok. O6o01aromuii ypok | bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounuectBo yacos DJIEeKTPOHHbIE
Ne Hara
wn Tema ypoka Beero Kontpoabusie IIpakTnueckue — uudposwie
paGoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
[TocTostHHBIE MATHUTHI U X

| B3auMOJercTBHE. MarHuTHOE IIOJIE. | bubnunoreka LIOK
Bekrop maruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIMU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) ToKOM. OnbIT Dpcreaa. | bubmmoreka [JOK
BzaumopeiicTBue mpoBOJAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnast pabora «M3yuenue | | bubmuoreka [IOK
MarHUTHOTO IIOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaboparopHnast pabota | | bubmuoreka [IOK
«ccnenoBanue IeUCTBUS https://m.edsoo.ru/ff0c9ac0O
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAYKIus. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. IJC 1

WHAYKIMU. 3aKOH 3JIECKTPOMarHuTHON




nHaykunu dapaaes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIAH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTS. SIBIEHUE
camonnaykiuu. 31C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

O6006maronuii ypok «MarautHoe
I10JI€C. 3J'I€KTpOMaFHI/ITHa$[ UHIAYKOUSA

KonTponbHas pabota mo Teme
«MarauTtHoe 1oJIe.
SHGKTpOMaFHI/ITHaH I/IHI[}IKIII/IH»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU M MAcChI Ipy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0Jie0aTeTbHOM KOHTYpE.
AHasiorust M1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJIeOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaroIux
KosieOaHusX. BbIHy X IeHHbBIE
MeXaHH4eCKHe Konebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
Kosae0anus

[lepemennsbiii Tok. CUHYCOMAATBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPIHH.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B IOBCEAHEBHOM
KU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmmoreka [IOK

21 pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunslie ¥ MPOI0JIbHBIE BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBOMCTBa U ckopocTh. [lIkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burtue cpeacts
cBA3u. Paguonokanus
)5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubamorexa LOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHH B TUIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHyTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «M3mepenne bubnmnoreka [JOK
IoKa3aTeis MPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [octpoenne n3o0paxeHuii B bubnmoreka [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanne cCBOMCTB
M300paXeHUI B TMH3AX)
Hucnepcus ceera. CIoXHBIA COCTaB
0 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKH. [TocTynarsl bubmuorexa [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEeHH B COKpaIlleHNe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMIYJIbC PEASITUBUCTCKOMN
38 yacTullbl. CBSI3b MacChl C SHEPTUEN U bubmorexa HOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Konrponsnas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIENIMATIBHON Teopun

OTHOCUTCIIBHOCTH)

https://m.edsoo.ru/ffOcf6£0




®otonsl. Dopmyina I[lnanka. Dueprus

bu6nmoreka [IOK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
OTEKa
41 dhoTtoaddekra. OnbiTh A. T HOIHOT
https://m.edsoo.ru/ffOcffc4
CroneToBa
3akoHbI poTodddekTa. YpaBHEHUE
o (? o P bubnunoreka LIOK
42 OuiHmTeiHa s Gotodrddekra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» ¢portodaddekxra
JlaBnenne cBera. Onbitel I1. H.
N bubnuoreka [IOK
43 JlebeneBa. XuMuueckoe ACHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
Texunuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
(dboTosneMeHT, GOTOIATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [{OK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna o paccesHuro o-4actu bubmorexa HHOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 Ilocrynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
48 IIPH TIEPEXO0JIC aTOMa C OJTHOT'O YPOBHSA bubmorexa HOK
P pexod . g yp https://m.edsoo.ru/ff0dOafa
SHEpruu Ha apyroil. Buasl cnekTpoB
BonHoBbIe cBoiicTBa YacTHIl. BoTHEBI
. bubmuorexa [{OK
49 ne bpoitna. KopryckynsipHo-

BOJIHOBOM Jyanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYKIACHHOC U3TY4YCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocrasa
PaAMOaKTUBHOTO U3TYUYEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaINOaKTUBHOCTH Ha KUBbIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUYECKUE aCEKThI SEPHOMN
SHEPreTHKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
perucTpanmu JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yH1aMeHTaabHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MUeCKOi KapTUHBI MHPaY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoro HeOa. Co3Be3nus,
SlpKI/Ie 3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBmkenne. ConHeyHas cucTeMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosHIa U 3BE3]1




57

3BE3/11bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOKIEHUH U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u npuxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTUK

59

60

Bcenennas. Pa3z0beranue ragakTuK.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeloBeKa

63

64

O600maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o6maromuit ypok. Pois
¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 PU3NIECKOi
KapTHHE MHpa




O6o06maromuii ypok. Mecro
¢u3nvecKoil KapTHHBI MUpa B 001IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABJICHUN O IPUPOJIC
66 PesepBHbIil ypok. MaruuTHoe mnoJie. |
DneKTpoMaruuTHasi UHIYKIUs
PesepBubiil ypok. Ontuka. OCHOBBI
67 CIIeIMAIbHON TEOpUH 1
OTHOCUTEIIbHOCTH
Pezepubiii ypok. KBanToBast pusuka.
P P ¢ bubnunoreka LIOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

10.1

10.2

10.3

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06p330BaTeHBHOﬁ NnporpaMmasl CpeaHETO oﬁmero 06pa303afmﬂ

JleMoHCTpHUpOBaTh Ha MpUMeEpax poib U MecTo GU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAayYHOUW KapTHUHBI MHPA, B Pa3BUTHH COBPEMEHHOIN TEXHUKHU

Y TEXHOJIOTHUH, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

Y4YuThiBaTh TPAHWIBI NPUMEHEHHUS HW3YYEHHBIX (U3HUYECKUX MOJICIICH:
MarepuajbHasi TOYKa, WHEpLUaIbHAs CHUCTEMa OTCY€Ta, aOCOJIOTHO
TBEPAOE TENO, UACATBHBIA TIa3; MOJAEIH CTPOEHUS Ta30B, XKUIAKOCTEH W
TBEPABIX TEJ, TOYCYHBIA SICKTPUYECKUN 3apsif — TMpU PEIICHUHU

duznyeckux 3a1a4y

Pacnio3naBate Qusnueckue sBICHHS (MPOIECCH) W OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPUU
CTPOCHHS  BEIIECTBA M DJJICKTPOAWHAMHUKH:  pPaBHOMEPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHEHWHOE ABUXKEHUE, CBOOOJAHOE MajJieHue Te,
JIBIDKEHUE MO OKPYXXHOCTH, MHEpIUs, B3auMozeicTBue ten; nuddysus,
OpOYHOBCKOE IBIDKEHHE, CTPOCHUE JKHUIKOCTEH ¥ TBEPIBIX TelI,
W3MEHEeHHe 00bEMa TeNn TMpU HarpeBaHUU (OXJIAXKIACHUHU), TEIIIOBOE
paBHOBecHe, HCHapeHHe, KOHACHCAIUs, IUIaBleHHWe, KPHUCTAIU3AIINS,
KHUIICHHE, BIAXKHOCTh BO3JyXa, MOBBINICHWE MJaBIEHUSA Tra3za MpU €ro
HarpeBaHUHU B 3aKPBITOM COCYJIe, CBSI3b MEXKIY MapaMeTpaMH COCTOSHUS

ra3a B U30Ipoueccax; 3JICKTprU3alusa T, BSaHMOI[efICTBPIG 3apsaa0B

10.4

10.5

OnuceIBaTh MEXaHUYECKOE ABWIKCHUC, UCIIOJIb3YS (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI!
KOOpAuHarTa, nyTh, ICPEMCUICHUEC, CKOPOCTh, YCKOPCHHUE, MAaCCa TCJia, CHUJIA,
HMITYJIBC  TCJIda, KHUHCTHUYCCKAA OSHEPTrHsdA, MNOTCHLHAJIIbHAA OHCPIus,
MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOMIIHOCTh; IIPpU ONHCAHHU
IMMpaBUJIbHO TPAaKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI HCIIOJIB3YyCMbIX BCJIIMYHH, UX
0003HAUCHHUS U CANHUIbI, HAXOIHUTbH (I)OpMy.TIBI, CBA3BIBAOIINUC JAaHHYIO

(I)I/I3I/I‘{CCI(YIO BCJIMYNHY C APYTUMHU BCIMYNHAMU

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBa T€lI M TEILIOBHIE SABJICHUAA,
HCTIOJIB3YyA (I)I/ISI/I‘-ICCKI/IC BCJIMYUHBI: JAaBJICHUC I'a3a, TCMIICpAaTypa, CPCAHAA
KHHCTHUYCCKasa OHEPrud Xa0THYECCKOTI'O JABUKCHUA MOJICKY,

CpC€aAHCKBaApaTUIHAA CKOPOCTH MOJICKY I, KOJIHNYECCTBO TCIIJIIOTHI,




10.6

BHYTpPEHHSSL Heprus, pabora rasza, k03(Q@QHUIMEHT MoNe3HOro ACWCTBUSA
TEIUIOBOTO  JIBUTATeNs; TNPU  ONUCAHUH  MPAaBWIBHO  TPAaKTOBATh
(GU3MYeCKUil CMBIC HUCHOJNB3YEMBIX BEIUYMH, HX OOO3HAYCHHS U
eIMHUIBI, HAaXOAWUTh (OPMYIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO

BCJIMUUHY C APYTUMHU BCIINYHUHAM

OnucelBaTh  M3yYEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AIIEKTPUUYECKUE SBICHHS (IIPOIECCHI), MCIONB3YSl (U3NUECKUE BEIUYHHBIL:
NEKTPUYECKUN  3apsf, DIJIEKTPUYECKOE II0JIe, HANpPsLKEHHOCTh — IIOJIA,
IIOTEHLIAAJ, Pa3HOCTh ITOTEHLIMAJIOB; IIPU ONIMCAHUM IIPABUIILHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIOIb3yEMbIX BETMUMH, UX 0003HAYEHUS U €UHULIBL;
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMUYUHY C

APYyrumMu BEJIMYMHaAMU

10.7

10.8

10.9

10.10

AHATM3UPOBATH (PU3UICCKHE TIPOIECCHI M SBICHUS, UCTIONB3Ys (U3NUICCKUE
3aKOHBI M MPUHIHUINBL: 3aKOH BceMupHOTOo TaroteHud, I, Il m III 3akoHbI
HproToHa, 3aK0H COXpaHEHHS MEXaHWYECKOW SHEPruHU, 3aKOH COXPaHCHMsS
MMITyJIbCa, MPUHLMUI CYNEPHNO3HUIUU CWJI, NPUHLUUI PaBHOIPABUS
MHEPLHMAIBHBIX CUCTEM OTCUETA; MOJEKYJIAPHO-KUHETHYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3b CPEIHEM KHHETUYECKOH
SHEPrUM TEIUIOBOTO IBHKEHHSI MOJIEKYJ] C aOCONIOTHOW TemIiepaTypou,
MEPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsiga, 3aKoH KylioHa; TpW 3TOM pas3iudvarh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIPaXCHHE U YCIOBUS (TPaHUILIBI, 00JIaCTH)

MNPUMCHUMOCTU

OOBSACHATH OCHOBHEIC IMPUHIUIIBI JEHCTBUSA MallliH, HpI/I60p0B u
TCXHUYCCKUX yCTpOﬁCTB; pa3invaThb yCJi0BUs nx 0e30IacHoro

HCIIOJIBb30BaHUA B HOBCGI[H@BHOﬁ KHU3HU

BBIMOMHATE 3KCIIEPUMEHTHI 1O HUCCIIENOBAaHUIO (DU3UYECKUX SIBICHUN U
MIPOIIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH; IPU ITOM
dbopMynupoBath npodieMy (3aaaudy) U TUIOTE3y Y4eOHOTO SKCIEPHUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHUs, IPOBOJUTH OIBIT

1 (GOpMYJINPOBATH BBIBOJIbI

OcymiecTBiIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs! (PU3NYECKHX BEIHYUH;
IIpU 3TOM BBIOMpATh ONTHUMAIBHBINA CIIOCO0 M3MEPEHUsS U HCHOJIb30BaTh

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBath 3aBUCUMOCTH  MeXAy (U3MUYECKUMU BEITUYMHAMU C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHMH; IPU OSTOM KOHCTPYHpPOBAaTh
YCTaHOBKY, (PUKCHpPOBATh  pe3yJIbTaThl  IOJyYEHHOH  3aBHCHMOCTH

(GU3UYECKUX BEIMYMH B BUJE TaOIUIl W rpadUKOB, NIeJaTh BBIBOABI IO




pe3yibTaTaM UCCIEeI0BaHUS

10.12

Cobmoath npaBuiia 6€30MacHOro TPy/ia MPpH MPOBEICHUH HCCIICIOBAHU B
pamMkKax  y4eOHOrO0  OKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON U
HpOCKTHOI\/'I ACATCIIBHOCTH € MCITIOJIb30BAHUCM U3MCPUTCIIbHBIX YCTpOI‘/JICTB u

J1a00paTOPHOTO 000PYTOBAHUS

10.13

Pemarp pacuérHbpie 3amaud € SBHO 33JaHHON (PU3NYECKOW MOJENbIO,
UCIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHallM3a yCIOBHS
3a/1a4¥ BBIOUPATh (DU3UYECKYIO MOJIETh, BBIICIATh (PH3UUCCKUE BETUIMHBI
u QopMynbl, HEOOXOAMMEBIC i €€ pEelIeHUs, MPOBOIUTH PACUETBI U

OLCHUBATh PCAIbHOCTD INOJTYYCHHOI'O 3HAUCHU A (bH?)H‘ICCKOﬁ BCJIIMYHHBI

10.14

10.15

10.16

10.17

Pemiate Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JOTHUYCCKH
HCIIPOTUBOPCUUBYIO LICIIOYKY paCC}/)K,Z[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHbIC

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTe  OpU  pelleHMM  y4eOHBIX  3alady  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOIMM  JJIsi  IOMCKA, CTPYKTYpUPOBAHUS,
UHTEPIIPETAllUM W HOPEJACTaBICHUA Y4eOHOM U HAyyHO-NONYJISIPHON
uHpOpMaLUY, NOJIYYEHHOW M3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKH

AHAJIN3UPOBATDH MMOJIYyYaCMYIO I/IH(I)OpMaI_II/IIO

[TpuBOIUTH MpUMEpPHI BKIIAZa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB
B DPa3BUTHE HAayKd, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIEr0 MHpa, B

Pa3BUTHC TCXHUKHU U TEXHOIOTHI

Mcnonb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecriedeHHsi 0€30MacHOCTH MpU  OOpalieHuH ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHHUS 37I0POBbS M COOJIOICHUS

HOPM 5KOJIOTHUYCCKOI'O IMTOBCACHHUS B Oprxcanmeﬁ cpene

10.18

PaGoraTe B rpymme C BBIIOJHEHHEM pa3IMYHBIX COLMUANbHBIX pPOJEH,
IUTAHUPOBATh PabOTy IPyMIbl, PallMOHAIBHO paclpeiensiTh 00sS3aHHOCTU
U IJAHUPOBATh JAESITENBHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, aJ€KBaTHO
OLICHMBATh BKJIAJ KaXJIOTO U3 YYACTHUKOB TpYyNIbl B pEIICHHUE

paccMaTpuBaeMoil MpoOIeMbl




11 KJIACC

Koxa
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

11.1

11.2

JIeMOHCTpHPOBATh HA MPHUMEPAX POJIb U MECTO (U3UKU B (POPMHUPOBAHUH
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHW, B NPAKTUYECKOM MAESITEIbHOCTU JIOACH, LIEITOCTHOCTh U

€IMHCTBO (PU3NYECKOI KapTHHBI MUPa
VY4uTeIBaTh TpaHMLbl NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJEIeH:
TOYEUYHBIN DJIEKTPUYECKMM 3apsj, SAIACpHas MOJENb aroMa, HYKJIOHHas

MO/IETIb aTOMHOTO si/ipa MpHU PELICHUN PU3NYECKUX 3a]a

11.3

114

11.5

Pacnio3naBath pu3nueckue siBieHus (IPOIECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB  QJIEKTPOAMHAMHUKM M KBAaHTOBOM (U3MKM: 3IIeKTpUUecKas
IIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHUCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, SJCKTPOMAarHUTHAS WHAYKIUS, ICHCTBUE
MarHUTHOTO TIOJSl HAa MPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbIE KoJiebaHus U BOJIHBI, IpsSAMOJIMHEHHOe
pacrpocTpaHEeHHE CBETa, OTpakKeHUe, IpesoMIIeHHe, HHTepdepeHuus,
TQpakuus ¥ TOJSPU3AUs CBETa, AUCIEPCUs CBETa, (POTOAIEKTPHUSCKUI
ap ekt (poroaddext), cBeToBOE NaBIeHUE, BOSHUKHOBEHHUE JIMHEHIATOTO
CIeKTpa  aToMa  BOJAOpPOJA,  €CTECTBEHHas M HCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceiBaTh M3y4YeHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHE, MAaTHUTHBIE,
ONTUYECKUE, DIIEKTPUYECKYI0 TMPOBOAMMOCTb pa3jIM4YHBIX Cpea) U
JNIEKTPOMAarHuTHbIE  sBIEHUS  (TpOLIECChl), HUCHONB3YyS  (U3NYECKUE
BEJIMYMHBI: JIEKTPUUYECKUI 3apsij, CUila TOKa, JJIEKTPUUECKOEe HalpsHKEHUE,
JIEKTPUUECKOE CONPOTUBIIEHHE, PAa3HOCTh moTeHuuanos, DJC, pabota
TOKa, HWHAYKIMS MarHuTHOTO 1oy, cuia Awmrmepa, cwia JlopeHua,
MHIYKTUBHOCTh KaTYyILIKH, SHEPTUs JIEKTPUYECKOTO0 U MAarHUTHOTO MOJIEH,
NEepUOJl U 4YacToTa KojieOaHUI B KojeOaTelIbHOM KOHTYpE, 3apsl U cuja
TOKa B TMpOIECCe TapMOHMYECKMX OJIEKTPOMAarHUTHBIX KOJIeOaHUH,
(oKycHOE pacCTOsSsHHE M ONTHYeCKas CHJIa JIMH3bl; IpU ONUCAHHUH
MPaBWJIbHO TPAKTOBATH (PU3MYECKHI CMBICT UCHOJIB3YEMBIX BEIMYUH, HUX
0003HaYeHHUsT U EIAMHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JTAaHHYIO

(1)I/I3I/I‘ICCKYIO BCJIIMYUHY C APpYTHUMU BCINYHNHAMU

OnuceiBaTh HU3YYCHHBIC KBAHTOBBLIC SBJICHHSA W NPOLCCCHI, HUCIOJIb3Yys

(1)I/I3I/ILICCKI/IC BCIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, IJIMHA




BOJIHBI MW YaCTOTa CBCTA, OSHCPrusd MU HUMIIYJbC (bOTOHa, nepuona
nojypaciaaa, SHEPrus CBA3HW ATOMHBIX AACP, IMPH OIMMMCAHHUU IPABUIIBHO
TPaKTOBATb (1)I/ISI/ILICCKI/II7[ CMBICJI HCIIOJIb3YCMbIX BCJIIMYHUH, Hux
0003HaueHus U CIAWHUIIbI; YKa3bIBaTbh (bOpMYJ'IBI, CBA3BIBAOIINUEC JAaHHYIO
(1)1/131/111601(}/}0 BCIIMUUHY C JpYIruMU BCIHMYMHAMH, BBIYUCIATH 3HAYCHUC

(U3UYECKON BEITMUNHBI

11.6

11.7

11.8

11.9

11.10

11.11

11.12

AnHanu3upoBaTh GU3NUECKUE MPOLIECCH U SIBICHUS, UCNIONB3Ys (pusnueckue
3aKOHBl W MNPHUHOUNBL 3akoH OMa, 3aKOHBI IOCTENOBATEIBHOTO H
NapauIeIbHOTO COSTUHEHHS IIPOBOTHUKOB, 3aKOH J[xoymnsa — Jlenna, 3akoH
ANIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSIMOJIMHEHHOTO PacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, ypPaBHEHHE
OnHmreiiHa s GoTorddexTa, 3aKOH COXpaHEHHsS DHEPrHH, 3aKOH
COXpaHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUS SJICKTPUIECKOTO 3apsi/a, 3aKOH
COXpaHEHUsI MAacCCOBOT'O YHCIIA, TOCTYNAThl bopa, 3aKOH paJroaKTHBHOTO
pacraza; Ipu 3TOM pas3iIndaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIPAKEHHE W  yCIOBHA  (IpaHUIBI,  00JacTH)

IIPUMCHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC  BCKTOpa HWHAYKOHWW  MArguTHOI'O  ITOJIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIbIL HopeHua

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)l(eHI/Ie, CO31aBacMoOC IINIIOCKHM 3CPKaJIOM,

TOHKOH JIMH30H

BhINIONHATE KCHEPUMEHTHI IO HUCCIEOBAHUIO (DU3NYECKHX SBICHUA U
IMPOUECCOB C UCITOJIB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/'I; IIpHU 5TOM
dbopmynupoBaTh IpodieMy (3aa4dy) U TUIOTE3y y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEAIOKEHHOTO 000pYyI0BaHUS, MPOBOJIUTE OIBIT

1 GOpPMYIHPOBATH BBIBOBI

OCYH.[CCTBJ'ISITL NpsAMBIC U KOCBCHHBLIC U3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCIIMYHH,
IIpru 3TOM BBI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA W HCIIOJIb30BATH

W3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHMI

UccnenoBaTh 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH C MCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUM; MPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl TOTYYECHHOH 3aBUCHMOCTH (U3MUYECKUX BEIUYUH B BHJE

Ta6J'II/II_I u Fpa(I)I/IKOB, ACJIATh BBIBOJELI IO PE3YJIbTATaM HCCICIOBAHUSA

CO6J'IIO,Z[3.TB ImpaBuja 0e301acHOTo TpyJda Ipyu NpoBCACHUUN I/ICCJ'ICILOBaHI/Iﬁ
B paMKax y‘-IC6HOl"O 9KCIICPUMCHTA, yLIe6HO-I/ICCJ'Ie,I[OBaTCJIBCKOI71 n
HpO@KTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPUTEIBbHBIX yCTpOﬁCTB

1 1ab0paTOpHOro 000pyAOBaHUS

11.13

Pemate pacuérHple 3amauu C SBHO 3aJaHHON (DU3MYECKOM MOJENbIO,




11.14

11.15

11.16

UCTOJNB3Ysl (PU3NYECKUE 3aKOHBI U MPUHITUIIBL, HA OCHOBE aHAN3a yCIOBUS
3a/la4d BHIOMPATh (DU3HUECKYIO0 MOJICNb, BBIACIATh (DU3MUECKUE BETUIUHBI
u opmynel, HeoOXoaMMbIe ISl €€ pENICHUs, MPOBOAUTH PACUYETHI U

OIICHUBATh P€AIbHOCTD INOJTYYCHHOI'O 3HAYCHUA (bHBH‘*ICCKOfI BCIIMYHMHBI

Pemarp KaueCTBEHHbBIE 3aJ1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIETMOYKY PACCYXKICHHM C ONOpOM Ha H3y4YEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IG SABJICHUSA

Ucnonws3oBarh  mpu  pemieHUd  yuyeOHBIX  3aJad  COBPEMEHHBIC
MH)OPMALIMOHHBIE  TEXHOJOTMH  JJIsi  TOWCKAa, CTPYKTYPUPOBaHUS,
UHTEpIpEeTallMi W MPEJCTaBICHUS Yy4yeOHOW U HAy4YHO-IOMYJISPHOMN
nHpoOpMaLIUY, TONYYEHHOH U3 PAa3JIUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO

OOBSCHATh TPHUHLMIIBI JACWCTBUA MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iav4aTh YCIOBUS HMX OE€30MaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

11.18

[TpuBOAMTH IPUMEPHI BKIIaZa POCCHICKHUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB
B DPa3BUTHE HAyKH, B OOBACHEHHE IPOLECCOB OKPYXKAlOIEro Mupa, B

Pa3BUTHUC TCXHUKHU U TEXHOJIOT U

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOW KU3HH
Uil o0ecriedeHus: O€30MacHOCTH IMpU  OOpalieHuu ¢ npubopamMu U
TEXHHUYECKUMHU YCTPOWCTBAMH, JIJISi COXPAHEHUS 37I0OPOBBS M COOIOJICHUS

HOPM PKOJIOTMYECKOTO MOBEJCHHS B OKpPY Karolllel cpee

11.19

PaGorare B rpymnme c BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh padOTy TIPyMIbI, PAlMOHAIBHO paclpesieNniaTh O0s3aHHOCTH U
IJIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJCKBaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpPyIIbl B PEIICHUE

paccmaTpuBaeMoit mpoOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pazneia

Koxa npoBepsiemoro
3j1eMeHTa

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o npupone. Hayunsle mMeTonsl
MIO3HAHU OKPY>KaOILEro Mupa. Ponb
JKCIIEPUMEHTA U TEOPHUU B IIPOLIECCE ITO3HAHMS

MPUPOABL. DKCIEPUMEHT B PU3HKE

MogenupoBanre  GU3MYECKUX  SABICHUH U
npoueccoB. Hayuneie runoressl. Pusznueckue
3aKOHBI W TEOpUM. ['paHMIBI ITPUMEHHMOCTH
¢usnyeckux 3akoHOB. [IpMHIMI COOTBETCTBUA.
Pore um wmecto ¢usuku B opmupoBaHUH
COBPEMEHHOM HAy4yHOM KapTUHBI MHpPA, B

HpaKTHHCCKOﬁ JIEATEIILHOCTH JIIOIeH

MEXAHHUKA

KMHEMATHKA

2.1.1

MexaHudeckoe JABHIKCHUC. OTHOCUTEIHLHOCTD
MEXaHHUYCCKOIro JABHIKCHMA. Cucrema otcuéra.

Tpaexropust

2.1

[lepememenne, CKOpOCTh (CpemHssi CKOPOCTH,
MT'HOBEHHasI CKOPOCTbD) u YCKOpEeHHE
MaTepUaIbHOW TOYKH, WX TIPOCKIMU HA OCH
cucTembl KoopauHat. CloxeHne nepeMelieHnii 1

CJIO’)KEHHE CKOPOCTEMN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBKEHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U NEPEMELICHUS MaTEPUAIIBHOM TOYKH OT

BpEMEHU

CBo0OoHOE najieHne. Y CKOPEeHUE CBOOOTHOTO

naJieHus




2.2

221

KpuBonuHeiiHoe  BHXKEHHE. PaBHOMEpHOE
JBIKCHUE MaTEpUAIbHON TOYKHU 110 OKPYXKHOCTH.
VYrioBas CKOpPOCTb, JTUHENHAsA CKOpOCTh. llepuon

u yactota. LleHTpocTpeMuTenbHOE yCKOpPEHHE

Texuuueckue yCTpOMCTBa: CITUJIOMETP,
JIBIDKCHUE CHApAJIOB, LEMHBIE W PEMEHHBIC
nepegauu

[TpakTrueckue paboTel. M3MepeHne MrHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHMSI MEXKIY
My TSIMH, MIPONICHHBIMU TEJI0M 3a
[I0CJIEI0BATEIbHBIE paBHbIC MIPOMEXYTKH
BPEMEHH IPU PABHOYCKOPEHHOM JIBIJKEHUU C
Ha4yaJbHOW CKOPOCTHIO, paBHOW HYt0. M3ydueHue
JIBUKEHHUSI IIapuKka B  BS3KOH  JKMJIKOCTH.
WN3yuenune  nBWwXeHHs — Tena,  OpPOIIEHHOTO

TOPU30HTAIBHO
JUHAMUKA
IIpunuun orHocuTensHOCTH ['amunes. IlepBeiit

3aKOH HeroTona. I/IHepHI/IaHLHLIC CHCTCMbI

oTcuéra

222

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cuil

223

22.4

Bropoit 3akoH HeroTroHa i1 MarepuasbHOR
TOYKH B MHEpIMaIbHOI cucteme orcuéra (MCO).
Tpernit 3axkoH HproTOHA A MaTepHAIBHBIX

TOYCK

3akoH BCEMHUPHOI'0 TATOTCHUA. Cuna TSOKECTH.

[TepBas kocMu4eckas CKOpocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIKEHHUS M CWIa  TPEeHUS  IOKOSl.
Koadpduuuent tpenus. Cuna cOnpoTHBICHHS

IIpu ABMXKCHUU TEJIA B X KUAKOCTHU HUJIU I'a3€

227

[TocTtymarenbHOe W BpamareabHOE JBHKCHHUE

a0COIOTHO TBEPAOrO Tea




MoOMEHT CHJIBI OTHOCHTEIHLHO OCH BpalICHUs.

2.2.8 [Ineyo cunpl. YciaoBUs paBHOBECHS TBEPAOTO
tena B UCO

2.9 TexHuueckue YCTpOMCTBA: MOAIIUITHUKH,

o JIBUJKEHHE UCKYCCTBEHHBIX CITyTHUKOB
[IpakTnueckue paboTel. W3yuyeHue ABMKEHUS
Opycka 1O  HAaKJIOHHOM  IUIOCKOCTH  IOJ
JIeCTBUEM HECKoJbkux cui. HccnegoBanue

5210 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B

nehopmupyeMoii  TpyKHHE W PE3UHOBOM
oOpaslle, OT BEIUYMHBI WX JedopMaIuu.
HWccnenoBanue yclIOBHH pPaBHOBECHS TBEPAOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMbI

2.3.1 MaTepuaibHbIX Touek. MMmynbc cuinbl
W3MEHEHHE UMITYyJIbCa Tella
539 3akoH  coxpaHeHus ummyinsca B HCO.
o PeakTuBHOE nBUXKEHUE
233 Pabora cuibl
234 Mo1HOoCTb CHITBI
535 Kunernueckass dHepruss MarepualbHOM TOYKH.
o Teopema 0 KHHETUYECKON YHEPTUH
ITorenunansHas  sHeprus.  lloreHnmanbHas
036 SHEprus ymnpyro JehOpMHUPOBAHHON NPY>KUHBI.
o IToreHunanbHas JHEprus Tena BOJIN3H
IIOBEPXHOCTU 3€MJIU
[loTeHnManbHBIE W HENOTCHLIMAIBHBIE CHIIBL.
539 Cesi3p  pa®OTBl  HEMOTEHLMAIBHBIX CHJI C
o W3MEHEHUEM MEXaHUYECKOH DSHEPIruu CHUCTEMBI
TeN. 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPTHH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
530 TexHudeckue yCTpOMCTBA: JIBUJKEHHE PpAaKeT,

BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET




2.3.10

[Tpaktuyeckue  pabGoTbl.  M3yueHue  CBA3M
CKOPOCTEH Ten MNpU  HEYNpyroM  yjaape.
HccnenoBanne  cBA3M  pabOTBI  CHJIBI €

H3MEHEHHEM MEXaHHISCKOM OHEpPIuu T€jia

3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

3.1.1

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHUH. bpOyHOBCKOE IBHKECHHE.
Huddysusi. XapakTtep JIBIDKCHHUSI u

B33PIMOHCIZCTBH$I qacTull BEIICCTBA

Mopenu cTpoeHHs ra3oB, KUAKOCTEN U TBEPABIX
TeJl U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE

3TUX MOJIEJIEN

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocrossuHas ABoraapo

3.1

TemmoBoe paBHOBecue. Temmeparypa u €€

nsMmepenue. [lkana remneparyp Llenscus

Mognenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UAEATIBLHOTO
rasa

AOcomoTHas TemrepaTrypa Kak Mepa CpenHei
KMHETUYECKOW HHEPruu TEeIJIOBOIO JBUIKECHUS
yactull ra3a. [llkana remnepatyp KensBuna

Vpasuenue Knaneiipona — MeHneneeBa. 3akoH

JanbroHa

3.1.10

l'azoBbie 3akoHBl. M30mpoueccsl B uaeanbHOM
ra3¢ C IIOCTOAHHBIM KOJIHMYECTBOM BEIICCTBA.
U30TEpMa, U30X0pa, u306apa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp
[TpakTnueckne paboTel. M3mepeHue Macchl
BO3JyXa B KjaccHoW KomHatre. HcciemoBanue

3aBUCUMOCTH MCXKAY I1apaMEeTpaMn COCTOSHHUA

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN
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3.2.1

TepmonuHamuueckass  cucrema. BHyTpeHHsA
DHEPrusi TEPMOAMHAMHUYECKOM  CHCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

322

323

KomngectBo TtemnoTsl U paborta. BHyTpeHHSS

SHEPIUs OAHOATOMHOI'O HACAJIBHOI'O Ia3a

Bunsl  Temnonepenauu:  TEIUIONPOBOJHOCTb,
KOHBEKLUsA, W3IydeHue. Temno€éMKOCTh Tena.
VnenbHas TemIOEMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPH TCILIONCPCaAYC

324

325

IlepBbiii 3ak0H TepMoauHaMuku. l[Ipumenenue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHI K
u3onpoueccaMm. ['paduueckas uHTepHpeTaIHs

paboTHI Ta3a

TeroBele  MammHbl.  [IpuHOMOBL  AEHCTBUS
TeIJIOBBIX MamuH. IIpeoOpa3oBanus SHepruu B
TEIUIOBBIX MamunHax. KodppumueHT mnoiae3Horo
nevictBus (manee — KIIJ[) TermoBoit MamimHBLL
[uxn Kapuao u ero KIIJ]

3.2.6

Bropoii 3akon TepmoanHamuku. HeoOpaTumocTsb
MpPOLIECCOB B Mpupoje. TemnaoBble IBUTaTENH.

Okojyoruyeckue npoOaeMbl TEIIIO3HEPTETUKH

3.2.7

Texnuueckune YCTpOWMCTBA: JIBUTaTeJIb
BHYTPEHHETO CrOpaHMsi, OBITOBOM XOJIOAMIIBHUK,

KOHJIUIMOHEP

3.2.8

[IpakTueckue paboTel. M3mepeHue ynaenbHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbLIE ITEPEXO/IbI

[TapooOpazoBanue u KoHAeHcaus. Vcnapenue u

3.3.1 KUIeHUe. YJielbHas TeroTa MapooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUS

330 AOcomoTHasT Y OTHOCUTEJNbHAas  BIAXKHOCTD

o BOo3ayxa. Hacellennslil map

333 Teépnoe Tenmo. Kpucrammmueckue u amopgHbie

Tena. AHHU30TPONUS  CBOMCTB  KPHUCTaJUIOB.




Kunxne xpucramisl. CoBpeMEHHbIE MaTepHAIIb

[InaBieHne W  Kpuctajmmsauus. Y JaelbHas

334 TeruioTa riasneHus. CyOaumanus
3.3.5 YpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue  yCTpOMCTBA:  TUTPOMETP U
336 TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH
o MOJIy4E€HUsI COBPEMEHHBIX MaTEpHalioB, B TOM
qucjie HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU
ITpakTnueckue padboTel. M3mMepeHue BlIa)KHOCTU
3.3.7
BO3/yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
e OnekTpuzanust Tell. OJeKTpudeckud 3apsia. [Ba
o BUJIa DJICKTPUUYECKUX 3apsi/IOB
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs FIEKTPUUECKOT0 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akon Kynona
DneKTpuuecKoe noJe. HanpsoxkéHHocThb
4.1.5 aneKTpuueckoro nois. llpuHnun cynepno3uiuu.
JInHuM HanpsHKEHHOCTH AIEKTPUYECKOTO MO
AL6 PabGora cun  27I€KTPOCTaTUYECKOrO  TOJISL.
o [ToreHman. Pa3HOCTh NOTEHIMAIIOB
4.1 [IpoBOIHUKM M AUDJIEKTPUKU B MOCTOSTHHOM
4.1.7 AIEKTPUYECKOM MoJe. JnanekTpuyeckas
MIPOHUIIAEMOCTD
ONEKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOoEMKOCTh  IJIOCKOTO  KOHJIEHcaTopa.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
Texauveckue yCTpOiiCcTBa: AIEKTPOCKOTI,
419 ANEKTPOMETp,  JJEKTpOCTaTHYecKas  3alluTa,
o 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHJEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTrueckue paloThI. N3mepenune

ANMEKTPOEMKOCTH KOHICHCATOPA




4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

4.2.1

4.2.2

423

CPEJIAX

VcenoBus CyIIECTBOBaHUS [IOCTOSIHHOT'O
AJeKTpUYeckoro Toka. Mcrounuku Ttoka. Cuia
ToKa. IToCcTOSTHHEIN TOK

Hanpspokenue. 3akon Oma jy1s ydacTka nenu

On CKTPHUUYCCKOC COIIPOTUBJICHHUC. YIIGJ'IBHOG

COIIPOTUBJICHUEC BCIICCTBA

4.2.4

4.2.5

4.2.6

4.2.7

[TocnenoBarenpHOE, TMapalIeIbHOE, CMEIIAHHOE
COCIMHCHHE TIPOBOTHUKOB

Pabota anexkrpuueckoro Toka. 3akoH Jxoymns —
Jlenma

MOIIHOCTB 3JEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (manee — OJHC) wu
BHYTPEHHEE COINPOTUBICHUEC HCTOYHWUKA TOKA.

3akon Owma ;I8 TONMHOM  (3aMKHYTOIN)

anekTpuyeckoi enu. Koporkoe 3amblkanue

4.2.8

DIIeKTpOHHAs TPOBOJUMOCTH TBEPBIX METAILJIOB.
3aBUCUMOCTb  CONPOTUBIICHHUS METAUIOB  OT

teMriepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9

4.2.10

OnexkTpuueckuii Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. CoOCTBEHHass M TMpPUMECHAs
IIPOBOAMMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p-n

nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

DNeKTpUYECKHU TOK B JNEKTPOJIUTAX.

BJICKTpOJ'II/ITI/I‘ICCKaH JAUCCoranus. 9HCKTpOJ’II/I3

OnexTpuuecknil Tok B razax. CaMoCTOSATENbHBIN
Y HECAMOCTOATENbHBIN pa3psa. PaznudHbie THUIIBI

CaMOCTOATCIILHOTO pa3psaa. Moanus. [1na3zma

TexHnueckue yCTpOHCTBA: amIepMerp,
BOJITMETP,  peocTar, UCTOYHUKHA  TOKa,
AIIEKTpOHArpeBaTeIbHbIE npubopHl,

AIIEKTPOOCBETUTENbHBIE TPUOOPBL, TEPMOMETP




COIPOTHUBIICHHUS], BAKYYMHBIA JUOJ, TEPMHUCTOPHI

u

(boTOpe3UCTOPHI, MOIYHIPOBOIHUKOBBIN JHO/,

raJbBaHHUKa

[TpakTuyeckue paboThl. M3ydeHne CMeIaHHOTro

COCIMHCHUA PE3UCTOPOB.

4.2.14 N3mepenne OJIC wHcTOYHMKA TOKAa M €ro
BHYTpPEHHEro  comnportusieHus. HaGmonenue
IIEKTPOJIN3A

11 KIIACC

Kox
pa3iena

Koxa npoBepsiemoro
3j1eMeHTa

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE.

OJIEKTPOMATHUTHAA MHAYKIMA

43.1

43.2

IlocTtosiHHBIE  MArHUTEL. BzaumoaeictBue

IIOCTOAHHBIX MAarHuTOB

MarautHOoe  mone.  BekTop — MarHuTHOM

uHaykuuy. [IpuHnun cynepnosuuuu. JIuHnn
MarHuTHoM  umHaykuuu. Kapruna nmHHN
MarHuTHOM HMHIYKUUU TIOJSA  ITOCTOSTHHBIX

MAarHuToB

4.3
433

434

4.3.5

MarautHoe moie MMpOBOJHUKa C TOKOM.

KapTI/IHa JIMHUW TIONS AJIUHHOTO npsaMoro
IMPOBOAHUKA u

3aMKHYTOT'O KOJBIEBOT'O

POBOJIHUKA, KaTYIIKd C TOKOM. OrbIT
Opcrena. BsaumopeiicTBue NpPOBOJHUKOB C

TOKOM
Cuna Amnepa, €€ MOIlyJIb U HAalIPABJICHUE

Cuna JlopeHua, €€ Monayslb U HallpaBJICHHUE.

JIBmkeHUE 3apsKEHHOU YJaCTHUIIBI B

OIHOPOAHOM MArHUTHOM IIOJIC. PabGora cuibl

Jlopenua

4.3.6

SIBneHue JIEeKTPOMAarHUTHON UHIYKIIUU

4.3.7

IToTok BCKTOpa Mar HUTHOM HHAYKIOUN




5.1

OJIC wmHAayKuuu. 3aKOH 3JIEKTPOMAarHUTHOU

4.3.8
nHaykunu Papanes
BuxpeBoe  anextpuueckoe  mose.  IJC
A WHIYKUUA B  TPOBOJHHUKE, JIBIXKYLIEMCS
39 MIOCTYNATEeJIbHO B OJHOPOJHOM MarHUTHOM
noJie
4.3.10 [IpaBuno Jlenna
A NunykTuBHOCTH.  SIBIEHME CaMOWMHIYKLUH.
311 OJ1C caMOMHAYKIIUH
4.3.12 DHeprusi MarHUTHOT'O MOJIsl KATYLIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
Texuunueckue YCTpOMCTBA:! IOCTOSTHHBIE
MAarHuThl, 3JIEKTPOMArHUThl, 3JIEKTPOIBUraTEb,
43.14 YCKOPHUTETHN 3JIEMEHTAPHBIX 4acTull,
MHAYKLIMOHHAs 11€Yb
[TpakTdeckue padboTsl. 3ydeHre MarHUTHOTO
IoJIsI  Karyllku ¢ TOKoMm. McceimenoBanue
4.3.15 JIECTBUS TOCTOSSHHOTO MarHuTa Ha PaMmKy C

TOKOM. HUccnenosanue SIBJICHUS

3J'IeKTp0Mal"HHTHOfI HHAYKIOHUN

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

KonebarensHas cUCTEMA. CB0OOIHBIE
KOJIeOaHUs. lapmonnueckue  koneOGaHUs.
[lepwon, wacrora, ammmtyna wu  (¢asa

KoJieOanuii

IIpyxuHHBIM ~ MasATHUK. MaremaTu4ecKun

MasTHHUK

5.13

YpaBHEHHE  TapMOHWYECKHX  KOJICOaHM.
KunemaTnyeckoe ¥ JHHAMHUYECKOE ONMUCAHUE

K071€0aTeIbHOr0 ABMKEHUS

5.14

[IpeBpaltieHre sHEPrUU MPU TaPMOHUYECKUX
KosnebaHusax. CBsA3b aMIUIUTYJbl KoJeOaHHUH

HCXO}IHOﬁ BEJINYHHBI C AMINIMTY JaMHU




KoJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS

5.1.5

KonebarenbHblii KOHTYD. CBobopHbIe
3JIEKTPOMAarHUTHbIE KOJIeOaHUS B MJCaTbHOM
KOJIeOATeIbHOM KOHTYpe. AHAIOTUS MEXIY
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU

konebanusamu. Popmyna Tomcona

5.1.6

5.1.7

3aKkoH COXpPAaHCHUSA OHCPrun B HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

BbIHyX/leHHbBIE ~MEXaHUYecKue KoseOaHMs.
Pesonanc. Pesonancuas KpuBasl.
BrinyxieHHble 3JIEKTPOMAarHUTHbIE

KoyieOaHusl.

5.1.8

IlepemeHHbII TOK. CuHycouanbHbIN

IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MNEPpEMEHHOI'O TOKaA. AMHJII/ITYI[HOC
u HeﬁCTBYIOIHee 3HAa4YCHUC CHJIBI TOKa H

HAIIPSXKCHUA

5.1.10

5.1.11

5.1.12

Tpanchopmarop. IIpousBoacTBo, mepenava u
norpebieHue ANEKTPUIECKOU SHEPTrHH.
OKOJIOTUYECKUE PHUCKU TpU TPOU3BOJICTBE
ANEKTPUUECKOM SHEPTHUH. Kynerypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B

MOBCEIHEBHON KU3HU

TexHuyeckue  yCTpOMCTBA: ceiicMorpad,
AIEKTPUYECKUIN 3BOHOK, JINHUUT

QJICKTpOoIIepcaav

IIpakTrueckue paloThI. Hccnenoanue
3aBHCHUMOCTH N€pHoJa MallblX KoJjeOaHuu
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl Ipy3a.
HccnenoBanne MEpeMEHHOrO0 TOKA B LENH U3
IIOCJIEI0BATEIILHO COCIMHEHHBIX

KOHJIEHCATOpa, KaTyIIKH U Pe3UCTopa

MEXAHUYECKUE

5.2
5.2.1

N SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHu4decKkue BOJIHBI, YyCJI0BUSA

pacnpocTpaHeHusI. [Mepuo. CkopocTh




5.3

5.2.2

pacpocTpaHeHus u JUITMHA BOJIHBI.
ITonepeuHsle ¥ MPOIOJIBHBIE BOJIHBI

Wntepdepenus u nudpakuns MeXaHUYECKUX

BOJIH

523

524

3Byk. CkKopocTh 3Byka. ['pOMKOCTH 3ByKa.

BricoTa ToHa. TemOp 3ByKa

DNeKTpOMarHuTHBIC BOJIHEL. YcaoBust
W3JIy4YEHUs AJIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B u v B

JJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.2.5

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaXCHUE,  MPEJIOMIICHHE,  IOJSpU3aIs,
mudpakuus,  uHTepdepenuus.  CropocTh

SJICKTPOMArdMTHBIX BOJIH

5.2.6

[Ixana JIIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHEe DJJIEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIBI  paguOCBA3M H  TEJEBUJICHUS.
Pannonokanms. DIEeKTPOMArHUTHOE

3arpsA3HEHUE OKPYKAIOILIEH Cpe/Ibl

5.2.8

TexHuyeckue  yCTpOWCTBA:  MYy3bIKaJIbHBIC
MHCTPYMEHTHI, YIbTPAa3ByKOBasl JUArHOCTUKA B
TEXHUKE U MEIULIMHE, pajgap, paluonpuéMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

OIITUKA

5.3.1

532

IIpssMonMHEHOE pacnpoCTpaHEHHUE CBETa B
onHOpoaHOM cpene. JIyd cBera
OtpakeHue cBera. 3aKOHBI OTPAKEHUS CBETA.

[octpoenre n300pakeHNH B TUTOCKOM 3€pKajie

533

534

IIpermomiieHne cBeTa. 3aKOHBI ITPEIOMIICHUS CBETA.
AOCOMIOTHBIN MOKa3aTesb MPEeTOMIICHUS
[lonmHoe BHyTpeHHee otrpaxenue. [IpenenbHbli

YTOJI MOJHOI'O BHYTPEHHETO OTPAKCHUSA

5.35

Hucnepcusi cera. CioxHbIH cocTaB 0enoro




cBerta. [lBer

5.3.6

5.3.7

CoOuparomie W pacceMBaONIUE  JIUH3BL
Tonkass smH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CUiia TOHKOHM nuH3bL. [locTpoenue
HU300pakKeHUI B coOuparomux u
pacceuBaromux JuH3ax. Popmyna TOHKOU

JIMH3EL. YBelIMUYeHue, 1aBacMoe JUH30H

[Ipenensl MNPUMEHUMOCTH TE€OMETPUUECKON

OIITUKHU

5.3.8

Wntepdepenmus CBETa. KorepenThsie
HUCTOYHHKHU. Ycenosus HaOIoAeHUS
MaKCUMYyMOB 51 MHHHMYMOB B
UHTEpQEPEeHIIMOHHONM  KapTUHE OT  JBYX

CI/IH(1)213HI)IX KOICpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus ceera. JudpakiuonHas peméTka.
VYcnoBue HaAOMIOACHUS TJIABHBIX MAaKCUMYMOB
IpU NAJEHUU MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10

[Tonspusanus ceera

5.3.11

5.3.12

TexHudeckue  yCTpOWCTBA:  OYKM,  JIyIa,
¢doroanmnapar, IIPOCKIMOHHBIM  ammapar,
MHUKPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA,

JU(PaKLIMOHHAS PEHIETKA, MTOISIPOU]

IIpakTHueckue paboTHI. N3mepenune
nokasarenss — npenomiieHusa.  Mccnenosanue
CBOMCTB n300pakeHuil B muH3ax. HaGmonenue

JUCIICPCHU CBCTA

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'paHuubl  OPUMEHMMOCTH  KIIACCHYECKOU
MEXaHUKH. ITocTynaTsel TEOPUH
OTHOCHUTEJIBHOCTU: HMHBAPUAHTHOCTb MOLYJIS
CKOPOCTHM CBE€Ta B  BaKkyyme, [PUHLUI

OTHOCUTEJILHOCTA DHUHIIITEHHA

OTHOCHTEIBLHOCTh OITHOBPEMCHHOCTHU.

3aMe)IJ'IeHI/Ie BPEMCHHU U COKpAIICHUC NJINHBI




6.3

DHeprusi U UMIYJIEC CBOOOHON YaCTHUIIBI

6.4

CBsizb Macchl C DHEPrued U UMIYJIBCOM
CcBOOOIHOM YACTHUIIBI. DHeprus IOKOS

CcBOOOHOM YaCTHULIbI

KBAHTOBA ®U31KA

7.1

7.2

3JIEMEHTBI KBAHTOBO! OITTUKU

7.1.1

®otonsl. Dopmyna Ilnanka cBA3M >SHEpruu
¢dboTOHA C ero 4acToToi. DHEPrusi U UMITYJIbC

¢dorona

7.1.2

7.1.3

OtkpeiTHe W wuccaenaoBanue ¢GoTtodddekra.
OnbIThI AlT. CroneroBa. 3aKoHbI

dboTodrdpdekra

VYpaBuenune OuHmTerHa s (oTodddexTa.

«Kpachnas rpanuna» porodrpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIeOGenera

7.1.5

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckne  yCTpoWcTBa:  (POTOIIEMEHT,

(bOTO,Z[aT‘lI/IK, COJIHCYHasd 6aTape51, CBCTOOUO]

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopna
10 UCCJIEIOBAHUIO CTPOSHUS aToMa.

[Imanerapnast MoJenb aTOMa

7.2.2

7.2.3

7.2.4

[Toctynatel bopa. M3inydeHne u mOTJIONIEHUE
(GOTOHOB TMpHU Mepexoje aromMa C OJHOIO
YPOBHS 3HEPrUU Ha JApPYyrod. BHIbBI CIEKTpOB.
CriekTp ypOBHEW SHEPrUM aToMa BOJOpPOa
BonHoBele cBoiicTBa yactull. BomHbl 1€
bponnsa. KopnycKyasipHO-BOJIHOBOM Tyalau3M.
Judpaxius >1eKTPOHOB Ha KpHUCTAJLIax

CnoHranHoe U BBIHY>KACHHOC HU3JIyUYCHHC.

YeTpoilcTBO B MpUHIAT PabOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOMCTBA:  CHEKTPAJIbHBIN
aHaiu3 (CHEKTPOCKOIl), Jla3ep, KBAHTOBBIN

KOMIIBIOTED




7.3

7.2.6

7.3.1

ITpakTnueckue paboThI. Habnronenue

JMHENYaTOro CreKkTpa
ATOMHOE A1PO

Mertoapl  HAOMIONEHUS M PETUCTpAllUU

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTtKpbITHE paarOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompeneneHuio — cocraBa
paaroakTUBHOTO M3nydeHusi. CBolcTBa anbda-,
Oera-, ramMMa-u3J1y4eHusl. Bnusiaue

PaaAnOaKTUBHOCTH HaA XHUBBIC OPraHN3MbI

7.3.3

7.3.4

7.3.5

OTtkpeITHE NpPOTOHA M HehTpoHa. HykioHHas
mozensb sapa I'eiizen6epra — MBanenko. 3apsia

saapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaz. DNEKTPOHHBIA U MTO3UTPOHHBIH
Oeta-pacma. [Namma-uznydenue. 3akoH
paZo0aKTUBHOTO pacmaja

DHeprus CBsI3W HYKJIOHOB B sijpe. SnepHble

cwibl. Jledekt Maccer siapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

7.3.8

Anepubii peaktop. TepMosiaepHsId CHHTE3.
[Ipobnembl M MEpPCHEKTUBBI  AJEPHOU
SHEPIeTHUKHU. DKOJOrH4ecKue aCIIeKTBI
AJIEPHOMN DHEPreTUKH

DneMeHTapHbIe YaCTHULBI. OtkpeiTHE
[I03UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOJEHCTBHUI

7.3.9

7.3.10

TexHuueckue ycTpoucTBa: O3MMETP, KaMmepa
Bunscona, sinepHblit peakTop, aToMHas bom0a

HpaKTI/I‘-IeCKI/IC pa6OTBI. HccnenoBanue TPCKOB

yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bux 3B&3gHoro wHeba. Co3Be3nus, spKue

3Bé3,£[BI, IJIaHCThI, X BUINMOC JIBUKCHUC

ConHeuHas cucrema. IInaneTsl 3€MHOM




TpYIIIBI. IInaneTel-TUTaHTBEl M HUX CITYTHUKU,
KapJIUKOBEIC IIJIaHETHI. Marsre TCJ1a

COJTHEYHOU CUCTEMBI

8.3

8.4

8.5

8.6

Comnnue, porocdepa u armocepa. ConHeunas

aKTUBHOCTH
Ucrounuk sneprun CosiHIA U 3BE3NT

3BE3/IbI, UX OCHOBHBIE XapAKTEPUCTHKU: Macca,
CBETUMOCTb,  paguyc,  TeMIleparypa,  HUX
B3aMMOCBsI3b. JluarpaMma «CreKTpalibHbIN Kiace
— CBETUMOCTBY. 3BE31bI TJIaBHOM
MOCJICIOBATEILHOCTY. 3aBHCUMOCTh «Macca —
CBETHUMOCTb IS 3BE3 ] TJIABHOM
MOCJICIOBATENHLHOCTH

Buytpennee crpoenue 3BE31. CoOBpeMEHHBIC

MMpCACTAaBJICHUA O IIPOUCXOKIACHUHN U 9BOJIIOIHNHN

CoJaiia u 3BE3/1. DTaribl KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyte — wHama  [amakTuka.
CrnupainbHas CTpYyKTypa lNanaktukwy,
pacnpeneneHue  3BE31, raza U IbUIM.
ITonoxxenne u neuxenne Connua B ['anaktuke.
[lnockass wu  cdepuueckas  MOACUCTEMBI

["amakTnkn

Tunel ranaktuk. PaguoranakTUKM U KBa3aphl.

YEpHble ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmmupenue Bcenennoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact wu
paauyc Bcenennoi, Teopust bosbioro B3psIBa.
Mogene «ropsiuern Bceenennoin». PenukroBoe

U3Iy4eHue

8.10

MacmrabHas CTPYKTypa BcenenHoit.
Meraranaktuka. Hepeménnsie  npo0Gsiemsbl

aCTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
» ®uzuka, 10 knace/ Maxumies I'.5., byxosue b.b., Corckuit H.H. ox
penaxnueti [TapdenteeBoit H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocBenienue»
» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. non
penaknueti [TaphenteeBoit H.A., AkunonepHoe o6mecTBo «3maTenscTBO

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA
1. Makumes I".4., CunskoB A.3. ®usuka: Konedanns u BoaHsl. 11 xi.: Yue0.

JUIsl YTy OJIEeHHOTO u3yuyeHus gusuku. — 3-¢ u3a. — M.: Jlpoda, 2001. — 288
C.

2. Maxkumes I'.41., CunsikoB A.3. @usuka: MonekysipHas Gu3uka.
Tepmoaunamuka. 10 ki1.: Yue0. ayist yriayOaeHHOro uzydeHus: pu3uku. — 3-
e u3n. — M.: lpoda, 1998. — 352 c.

3. Mskumies I'.4., CunsikoB A.3. ®uszuka: Onrtuka. KBantoBas gusnka. 11
KIL.: YueO. ais yriyonennoro uzydeHus: pusuku. — M.: Jlpoda, 2001. — 464
C.

4. Maxkumes I'.4., CunasxoB A.3., CtodoakoB b.A. ®u3nka:
OnextpoanHamuka. 10-11 kii.: YueO. qist yriryOieHHOTro nu3yyeHus: (GU3uKu.
— 3-e m31. — M.: JIpoda, 2001. — 480 c.

5. Yraybnennoe uzyuenue ¢puzuku B 10-11 knaccax: Ku. Jnsg yaurens /
0.®. Kabapaun, C.U. Kabapauna, B.A. Opnosa. — M.: [Ipocsemienue,
2002.—-127 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET



KommiekT anekTpoHHbIX ocobuii 1o kypey dbusuku (7-11 kmaccer) (5 CD).
MunuctepcTBo obpazoanus PO, 2004

®dusuka. bubnumoreka Harmsaagabx nocoouit 7-11 ki (1C: lkoma) OO0
«MynpTumenua Texnonoruu u Jucranunonnoe Ooyuenuey, 2008.
WuTepaktuBHbii Kype ¢pusuku 1 7-11 knaccos. [Ipaktukym (2 CD).
HNuctutyT HOBBIX TexHONOrU. OO0 «Dusukon» , 2004.

®dusuka 10-11 kmaccel. MynbTuMenuitHbIi Kypc. «Pyccoout IMaGaummmHry,
2004.

Bupryanensiii HactaBHUK. @u3nka 10-11 kmace. OO0 «Hoas mkomnay, 2007.
3anumarenbHas Gusuka 1 mkoabHukoB. OO0 busneccodt». Poccus, 2005.
Uctopus uzobperenuii. bonbimas gerckas sanukioneaus. OO0
«H3parenscTBOY, Poccust, 2009.

https://resh.edu.ru/
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