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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoOBHS HAa YPOBHE CpETHETrO OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN W TpeOOBaHUI K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHON Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c yuéTroMm (QenepanbHOl paboueld mporpamMmbl BOCIUTAHUSA U
KOHIIEMIIMK TpernojaBanus y4eOHoro mpeamera «dusnka» B 00pa3oBaTEbHBIX
OpraHu3anusix Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (PU3MKE HAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOydarommxcs 10-11 xmaccoB mpwm
oOydeHnHn ux (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/EATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METAlpeJAMETHBIM pe3yJbTaTaMm
oOy4eHHs, a TaKK€ YYHUTHIBACT HEOOXOIMMOCTh peaTn3allid MEXKIPEIMETHBIX
CBs3€H (PU3UKM C E€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TIpenMeramu. B Hel
ONPEENSIOTCS OCHOBHBIE LIETM M3Yy4EeHHs] (PU3UKU HA YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeaMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

+ IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca GU3HKU HAa 6a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO I0JIaM 00yUYEHUS;

« cogepxanue yueOHoro npeamera «dusukay mo rogam oOydeHHs.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAaX MPHUPOABI, BHICTyIAs B
KayecTBe yueOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaromiem mupe. L1IkonbHbINM Kypc PU3UKK — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKHE 3aKOHBI
JeKaT B OCHOBE TPOILECCOB M SBJICHUN, H3y4aeMbBIX XHMHEH, OHOJIOTHEH,
buzmdeckorr reorpadgueii MU acTtpoHoMueu. lcmonp3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUMX 3HAaHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B c(epe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMH U JPYTHX.
N3yuenne Qu3MKu BHOCUT OCHOBHOM BKJaJ B (DOPMHPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaronumxcsi, B (OpMUpPOBAHUE YMEHHUM MPUMEHSThH
Hay4YHBII METO/ MO3HAHUS MPU BBHIMOJTHEHUH MU YUYE€OHBIX UCCIEI0BaHUN.

B ocHoBy kypca ¢u3MKM I8 ypOBHS CPEAHETOo OO0Iero oOpa3oBaHUs
MOJIOKEH PsAI WAEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KAaK IPUHLHUIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc ABISETCS JIOTHYECKH
3aBepUIEHHBIM, OH COJACPKUT MaTepual U3 BCeX pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepual Kypca (U3UKH
o0beMHEH BOKpYr (Qu3nueckux Tteopuidl. Beaymmum B Kypce sBIsieTcs
(dopMupoBaHre TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzanus MpesaronaraeT HCIOJIb30BaHHE
T'YMAaHUTAPHOTO TOTEHLMala (U3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHeM O0IIecTBa, a TaKkKe C MHPOBO33PECHUECKHMH,
HPaBCTBEHHBIMH U SKOJIOTMYECKUMHU IIpobiieMaMu.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraer
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKUX IMPUI0KECHUN
M3Y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TIMOCPEICTBOM BBEIEHUS 3JIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHMKU M TEXHOJOTMH, a TakkKe OOCYXIEHUs
po0JIEM pallMOHAIBHOIO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKHM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISOTCS (u3nueckue teopun (PopMUpOBaHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpPUH, pOosiH (PYHIaMEHTAJIbHBIX 3aKOHOB U
IIPUHLANOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPHUH, [JIs OINMCAaHUS ECTECTBEHHO-HAYUYHBIX SBICHHA H
IIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0Jl B Kypce (PU3MKHU pEAU3yeTcs MPEexXIe
BCEro 3a CUET OPraHHU3alUU SKCHEPUMEHTAIBHON JEATEIbHOCTH OOYyYarolIUXCs.
s Ga3oBoro ypoBHS Kypca GU3HKM — O3TO HCIOJIB30BAHUE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB W JAaOOpaTOpPHBIX padorT,
KOTOpBIE B mporpamme 1o ¢u3uke oObEJUHEHbI B OOIIMI CIUCOK YUEHUUYECKHUX
MpakTHUYeCKUX padoT. Briaenenue B yka3aHHOM MepedHe JabopaTOpHBIX paboT,
OPOBOJUMBIX JUII KOHTPOJSI W OLEHKH, OCYILIECTBISETCS YYaCTHUKAMHM
0o0pa30oBaTeNbHOTO TPOIECCa HUCXOJs U3 OCOOCHHOCTEH IUTAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpm sToM oOecneynBaeTcs OBJAJICHUE
OoOy4aronIMMUCS YMEHUSIMU IPOBOJUTh KOCBEHHBIE HM3MEPEHUs, HUCCIIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUMX BEJIUYMH W TIOCTAHOBKY OIIBITOB [0 IPOBEPKE
NPEAJIOAKEHHBIX TUIIOTES.

bonpiroe BHUMaHME YIENSAETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX
3amad. [Ipu 3TOM 11 pacd€THBIX 3a/1a4y MPUOPUTETOM SIBISIIOTCS 3a7a4M C SIBHO
3aJJaHHON (PU3NUECKON MOJIENIbIO, TO3BOJISIONINE TPUMEHATh U3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pa3fena Kypca, TaK U HWHTETPUPYs 3HAHUSA U3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a1aHUS Ha



00OBsSICHEHHE TPOTEKaHUS (PU3NYECKUX SBJICHUH M IIPOIECCOB B OKpPYIKaromeh
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOJETH ISl CHUTYaIllud TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OO0EeCIEeUeHHI0 Yy4YeOHOro mpoiecca 0a30BBI YpPOBEHb Kypca
(Gu3HKK HA YPOBHE CPEAHETO 00IIEero 00pa3oBaHus JOJDKEH N3YYaThCs B YCIOBHSIX
PEeIMETHOTO KaOuHeTa (PU3MKU WU B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAY4YHOro IMKjIa. B kabuHeTe (U3MKKA JTOJDKHO OBITH
HEoOXouMoe JiabopaTopHOe OO0OpYyJOBaHHME JUIsl BBINOJHEHUS YyKa3aHHBIX B
mporpamMme 1o (pU3NKE YUCHUYECKHUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JlemoHCTpanimoHHoe 0o0opyJoBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O0ECIEUYMBACT TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JEMOHCTPAMA IS
UCCJICIOBAHUS  W3Y4YaeMBIX SIBJICHUH W  TPOLIECCOB, OMIHUPUYECKUX M
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopaTtopHoe 00OpyJ0BaHME Il YUYEHHUECKUX TMPAKTUYECKUX padoT
dbopMupyeTCcs B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMIUICKTHI
1abopaTopHOro 000PY/IOBaHUSA JODKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIE U POBBIX J1a00paTOpUid.

OCHOBHBIMU HEJIIMH U3y4eHUs PU3MKH B 0OIIIEM 00pa30BaHUU SIBIISIOTCS:

« (¢dopMHpOBaHHE HWHTEpPECA U CTPEeMJICHHS OOyYarolIuXxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJIbI, Pa3BUTUE HX HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pPa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
UCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

« (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa HW3yYeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (GopMHpOBaHWE YMEHHH OOBSICHATH SBJICHHS C HCIOJb30BaHUEM
bu3nUecKrX 3HaHUI 1 HAYYHBIX JOKA3aTEIbCTB;

« (dopMHpOBaHUE TPEACTABICHUN O POAU (UHKK IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne ATuX 1enel o0ecreunBaeTcs perieHueM CIeIyonuX 3a1ad B

mporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TMPUOOpETeHHE  CHUCTeMbl  3HAHUM 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO (DM3UKY, ODJIEKTPOJWHAMUKY, KBAaHTOBYIO (HM3UKY U
AJIEMEHTHI aCTPOPU3UKH;



dbopMHpOBaHME YMEHHI MPUMEHSATh TEOPETUYECKUE 3HAHUS  JUIs
OOBsiICHEHHUSI (U3MYECKHX SIBICHUH B TPUPOAEC U JUISI TPHHITHS
IIPAKTUYECKUX PELICHUU B IOBCEHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pEIICHMs] pa3JIMYHBIX 3aad C SBHO 3aJIaHHOMN
(du3nueckol MOJENblo, 3ajay, MOAPAa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue (pU3NUECKOW MOJEIIH, aJIeKBATHON yCIIOBUAM 33Ja4H;
NOHMMaHue (PU3UUYECKMX OCHOB W NPUHIUIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny.

OBJIAJICHUE METOAAMU CaMOCTOSITEJIBHOIO IJIAHWPOBAHUS U IIPOBEICHUS
¢u3nyecKkux HKCIEPUMEHTOB, aHajIM3a M WHTEpIpeTaluu UHPOpMaluy,
ONpPENIECNICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JIJaHHUE YCIIOBUW JJIsl PA3BUTHS YMEHUHM MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU NEATEIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE CpPEIHETO O0OIIero
obpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENI0), B
11 xknacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipenmaraemeiii B mporpamMme mo (u3uMKe TMepedeHb JIAOOPAaTOPHBIX H
NPAKTUYECKUX padOT SBIAECTCS PEKOMEHIOBAHHBIM, YUYWUTEIh JETAeT BBIOOD
IPOBEJICHUs JIaDOpaTOPHBIX PAOOT W ONBITOB C YYETOM WHIAMBUIYATbHBIX
0COOEHHOCTEH 00yJaroIuXCs.

COAEPKXAHUE OBYUEHUA

10 KJIIACC

Paznen 1. @®u3uka v MeTOIbl HAYYHOI'0 NMO3HAHUA
®usuka — Hayka o npupoje. Hayunble METOABI MO3HAHUS OKPYKAFOUIETO

MHpa.

Poib »3kcriepyMeHTa W TEOPUH B IIPOLECCE MO3HAHUS MPUPOJBI.

DKCHEepUMEHT B (UBHKE.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoiieccoB. HayuHble rHUNoTe3bl.
®du3nvecKue 3aKOHbI U TEOpUH. ['paHUllbl MPUMEHUMOCTU (HU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Pons u mecto ¢uszuku B popMUpPOBAaHMM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKON NEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu
AnanoroBele U 1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3gea 2. Mexanuka
Tema 1. Kunemamurka



Mexanuueckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUYKCHHS.
Cucrema orcuéra. Tpaekropusi.

ITepemelnienne, CKOpOCTh (CpelHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTepUaJIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMBI KOOPAHMHAT.
CrioxeHune nepeMelie il U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE NpPSIMOJIMHEWHOEe aBmkeHue. [ paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U IEPEeMELICHUS
MaTepuaJbHOM TOYKU OT BPEMEHH.

CBoOoaHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TaICHHS.

KpusonuuenHoe  nBwkeHue. [IBHKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IIOCTOSSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEWHAS
ckopoctb. [lepuon n yacrora oOpamienus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: CIUAOMETD,
JNBUKEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIFOCTPALIUS KMHEMATUYECKUX XAPAKTEPHUCTUK
JBHXKCHUSL.

[IpeoOpazoBanue TBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM HNPOCTPAHCTBE.

HaGnronenue aBmxeHus Tena, OPOIIEHHOIO IMOJ YIjOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHHUS.

Hanpagnenune ckopocTu pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3yyeHne HEpaBHOMEPHOTO ABWXKEHUS C LEIBK ONPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOMICHHS MEXAY NYTSAMH, HPONICHHBIMU TEIOM 3a
MOCJIC/IOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBU>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne nBUKEHU 1IapyKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OPOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocurenbHOCTH  [ammies.  IlepBeid  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HproToHa
IUJI MaTepUajJbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepraibHbIX TOYEK.

3akoH BcemupHOro Tiarorenus. Cuna Tsoxectu. IlepBas KocMuyeckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS M cuiia TpeHus nokos. Koagdumument tpenus.
Cuita conpoTUBIIEHHUS PU JIBUXKEHUU TEJa B KUJKOCTU UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cHbl OTHOCHUTEIBHO OCH BpamieHus. I[lmewo cunbl. YcnoBus
paBHOBECUSA TBEPIAOIO TEA.

TexHuyeckre yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: MOAUINITHUKH,
JBIKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHnEe UHEPLUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIMNX TEIL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAehopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MMAJACHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tenna. Buasl paBHOBECH .

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsl

N3yuenue aBmxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pasiie, OT uX aehopMarii.

HccnenoBanue yclIOBHM pPaBHOBECHS TBEPIOTO TejNa, HMMEIOLIETO OCh
BpaIllCHHUS.

Tema 3. 3aKoHbl COXpaHEeHUA 8 MEXAHUKE

NmMnynsc MarepuanbHOM TOUYKHM (Tesa), CUCTEMbl MaTepUalbHBIX TOYEK.
NmMnynbc cuibl U M3MEHEHHME HMMITyJIbCa TeJla. 3aKOH COXPAHEHMS HMMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi MaTepHallbHOM TO4YKH. Teopema 00 H3MEHEHUU
KWHETUYECKON SHEPTHHU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPIUs yIpyro
nebopMHpOBaHHON  MpykuHbl.  [loTeHIManbHas  dHEprus Tejna  BOJIU3H
NIOBEPXHOCTH 3€MIIH.

[ToTenmumanpHple W HEMOTEHIMANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAJIBHBIX CUJ C HW3MEHEHHUEM MEXaHWYECKOW SHEpruu CUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYupyrue 1 Heynpyrue CTOJIKHOBEHHUSI.

TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu



3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon mOTeHIIMATIEHON YHEPTUU B KHHETHUECKYIO M O0OpaTHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

N3ydenne aOCOIIOTHO HEYNPYroro yjapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBs3u pabOThI CHIIBI ¢ M3MEHEHUEM MEXaHHYECKOW DHEPruu
TE€Ja Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MouiekyasipHasi Gu3nKa ¥ TEPMOANHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYISPHO-KUHETUUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddys3us. Xapakrep ABMWKEHUS U
B3aMMOJEHCTBUS YACTHUIL] BEUIECTBA. MOJENM CTPOEHHUsI Ta30B, JKUJIKOCTEH H
TBEPJIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u
pa3Mmepsl Mosieky. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.

Mogens  unpeambHoro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJSIPHO-
KUHETUYECKOM TEOpUM HJCAIbHOrO ra3a. AOCOIOTHash TeMreparypa Kak mepa
CpeHEeW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABWKEHUA vactul] rasa. [llkana
temneparyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knanelpona.
3akon [lanerona. M3ompoueccsl B WICAIBHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemiecTBa. [ 'padudueckoe mpeacTaBIeHUE W3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3ooapa.

TexHuyeckre yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHME BellecTBa, (GoTorpaguu
MOJIEKYJI OPTaHUYECKUX COCIMHECHUI.

OmnbiTel 10 U PYy3UN KUIAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita IllTepHa.

OnbIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMOJICUCTBUSI.

Mopens, WILTIOCTPpUPYIOIIas TPUPOTY JAaBJICHUS ra3a Ha CTEHKH COCy/Ia.

OnbIThl, WUTIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HJICAJIbHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

OrnpeneneHne Macchbl BO3JyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.



HccnenoBanre 3aBUCHMOCTH MEXY ITapaMETPAMU COCTOSTHUS Pa3pesKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamuyeckas cucTeMa. BHyTpeHHssI dHEpPIrusi TEpMOAMHAMUYECKON
CUCTEMBI U criocoObl e€ n3mMeHenus. KomnuecTBo Temiorel U padbora. BHyTpenHsis
SHEpPrusi  OAHOATOMHOIO  HWJEaJbHOrO0  rasa. Buasl  Temionepenavu:
TEIMJIONPOBOJIHOCTh, KOHBEKLIUS, U3IyUeHUE. Y IenbHas TEeI0EMKOCTh BEIECTBA.
KonuuecTBo TemnoThl IpH TEIIonepeaye.

[Tonsitue 006 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHnre mepBOro 3akoHa TEPMOJMHAMUKHM K H3omporeccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepMoamHamuku. HeoOpaTHMOCTh TIPOIECCOB B TPHUPOJE.

TerutoBele  MammHbl.  [IpyHOMOBI  JEWCTBHS — TEIUIOBBIX — MAlIWH.
[IpeoOpa3zoBanusi sHepruv B TEIUIOBbIX MamuHax. Koaddumuent mnonaesnoro
nevctBust TerioBod MammHbl. [ukn KapHo u ero ko3guiMeHT mosie3HOro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEIUIOIHEPTETUKH.

TexHuueckue yCTpoiicTBA M MPAKTHYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOPaHMsl, OBITOBOW XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

WN3meHeHnue BHYTpEeHHEH 3HEpruu Teja NpPH COBEPIIEHWH pPaOOTHI: BBUIET
npoOku u3 OyTBUIKA MOJ JEHCTBUEM CKAaTOrO BO3/AyXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHus (BUIECO0AEMOHCTpAus).

N3menenue BHyTpeHHEH SHEprun (TeMIiepaTyphl) Tela Ipu Terionepenaye.

OnpiT mo anuabaTHOMY paCHIMPEHHIO Bo3ayxXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHWHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JBUTATESL.

Vuenuueckuii sxkcnepumenm, 1abopamopusle pabomsi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanun eéewyecmea. Pazoevie nepexoovl

[TapooGpa3oBanue u koHjeHcauus. Mcnapenue u kumnenue. AOCOMOTHAS U
OTHOCUTEJIbHASl BIAXHOCTh BO3AyXa. HackllieHHbIH nap. YenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaymioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuansl. [linaBneHue u
KpUCTain3aus. Y nenpHas Tersiora miasiaeHus. Cyonumanms.

YpaBHEHHUE TEIJIOBOTO OanaHca.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMH TOJYYEHHsS] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPUaaoB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu



CBoiicTBa HACBHIIICHHBIX MTAPOB.

Kurnienve nmpu moHWKEHHOM JIaBJIICHUU.

Crioco0Obl M3MepeHns BIAXKHOCTH.

HaOntoneHne HarpeBaHus ¥ IUIaBJICHHUS KPUCTAJUIMYECKOTO BEIIECTRA.
JleMOHCTpalus KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamophsie pabomul

V3MepeHne OTHOCUTENILHOW BIaKHOCTH BO3IyXa.

Paznen 4. DiekTpoaMHaMHUKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anms Tej. OJIEKTPUYECKH 3apAn. [IBa BHIa SIIEKTPUYECKHUX
3apAnoB. IIpOBOOHUKH, IAUAJIEKTPUKUA M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 3E€KTpUYECKUI 3apsi/l.
Onektpuueckoe mnone. Hanpsk€HHOCTh  adnekTpuyeckoro noss.  [IpuHnun
CYyHEPHO3ULNN DAIEKTPUYECKUX Tosier. JIMHMKM HAnpsyKEHHOCTH JJIEKTPUYECKOTO
TOJIS.

PaGora cun  anekrpocraruueckoro  mojis.  Ilorenuman.  PasHocTh
NOTEHUMANOB. [IpOBOAHMKM M JOMAJIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
Jlupnextpruyeckas MPOHULAEMOCTb.

OnekTpoéMkocTh. KonnencaTop. DneKTpoEMKOCTh TJIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHJIEHCATOPA.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE JIIEKTPOIpPHOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN amnmapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM I10JIE.

DIIeKTpOCTaTUUECKas 3alIUTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIaIu
IUTACTHH, PACCTOSHUSA MEXKAY HUMHU U IUJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomsi

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuveckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOAHHBIN TOK.

Hanpspxenue. 3akon OMa Ji71s1 ydacTKa LEMu.



DJIEKTPUYECKOE CONPOTHUBIICHHE. Y IEJIbHOE CONPOTUBJIIEHUE BEILECTBA.
ITocnenoBarenpHOE, TApaLIEIbHOE, CMEIIAHHOE COCTMHEHUE IPOBOIHUKOB.

PaGora oamexktpuyeckoro Toka. 3akoH Jxoyms—Jlenma. MomrHOCTh
AIEKTPUYECKOrO TOKA.

DIIEKTPOJABMXKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akoH Oma /1151 OJIHOM (3aMKHYTOM) 3JIeKTpruyeckol nenu. KopoTkoe 3aMbIkaHue.

OJIEKTPOHHAs  MPOBOAMMOCTh  TBEPIBIX  METAIOB.  3aBHUCUMOCTH
CONPOTUBJIEHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUAN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.

[TomympoBOIHUKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOANUMOCTh
noJynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHIKOBEIE TPUOOPHI.

OJEKTPUYECKHUA TOK B  pacTBOpax M  pacIulaBax  DJIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS JUCCOLUALNS. DIEKTPOIIN3.

DNeKTpUUeCKU TOK B Ta3zax. CamMOCTOSITENIbHBI U HECaMOCTOSTEJIbHBIM
pazpsan. Monuus. [Lnazma.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHCHHUE: aMIIEPMETD,
BOJIBTMETP, pEOCTaT, HUCTOYHUKH TOKA, OAJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBINA JTHUOI,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN O/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaPSIAKEHUSI.

3aBUCHUMOCTb CONPOTUBIICHUS LWJIWHAPUYECKUX MPOBOJHUKOB OT JJIVHBI,
IUIOIA/IN MTOIIEPEYHOTO CEYEHUs U MaTepHrana.

CmemanHOe COeIMHEHNE TTPOBOTHUKOB.

[Ipsamoe wW3MepeHHue SIEKTPOABWKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomsi

N3ydenne cMemaHHOro COEINHEHNS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYILIEH CUJIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJIEHUSI.

Hao0nronenue snekrponusa.

MeknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kitacce oCyIIECTBISIETCS C
YYETOM COJICPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMHd MaT€MaTUKH,
OMOJ0ruK, XUMHUH, reorpaduu U TEXHOJIOTUH.



Meowcnpeomemnvle nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHMS: SIBJICHHE, HAay4HbIN (hakT, TUMore3a, (pu3nueckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SIKCIIEPUMEHT, MOJICJINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelIeHUE CUCTEMbl YypaBHEHUM, JWHEWHAs QyHKIHS,
napabosna, runep6osa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannyeckoe JNBUKEHUE B KMBOW mpupoje, nuddysus, ocmoc,
TEMJI000MEH MUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEAauH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKHE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEH H
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs IAUCCOLIMALIMS,
rajibBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3]lyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JIBHKEHUN C HCIOIb30BAaHHEM MEXAaHHU3MOB,
y4€T TpEeHHMs B TEXHUKE, IOALINWIIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUTATE]b BHYTPEHHEIrO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTUU
NOJIyYEHHsS] COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCJIE HAHOMAaTEpUAIOB, H
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIH IPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuoopkl,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, ralbBaHUKA.

11 KITACC

Pa3znen 4. JiekTpoaMHaMuKa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocrostHHble  MarHuThl.  B3auMonelncTBHE  MOCTOSSHHBIX ~ MAarHHUTOB.
MarnutHoe mnone. Bekrop MarHuTHOM wuHAYKUuU. lIpuHUun cynepno3uuuu
MAarHuTHBIX MOJeH. JIMHMM MarHUTHOW MHAyKUMH. KapTuHa JWHHWII MarHUTHOU
WHAYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnutHoe T0Jie MOPOBOJHMKA C TOKOM. KapTuHa JMHUM WHIYKIUU
MAarHUTHOTO MOJI IJIWHHOTO MOPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OTbIT OpcTeaa. BzauMoeiicTBre TPOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBieHUE. J|BH>KEHNE 3apSIKEHHOM YaCTHUIIBI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuitel Jloperria.



SIBiieHnEe BJIEKTPOMAarHUTHOM UHAYKUUU. [IoTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYIIAsA CWIA HWHAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe mnoJie. ODNEKTPOABMXKYIIAs CHJIa HHAYKUUUA B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHaykTUBHOCTh. SIBIEHME CaMOMHAYKUHMH. OJEKTPOABMXKYIIas CHJIA
CaMOUHIYKIIUH.

OHEprusi MArHUTHOIO TMOJII KAaTylIKd C

TOKOM. DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne YCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThbl, AJIEKTPOMArHUTHI, >JICKTPOABUTATENIb, YCKOPHUTEIN DSJIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO ITOJIS.

B3aumopeiicTBrUe 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHuTHON UHIYKIWH.

[IpaBuno Jlenua.

3aBHCUMOCTD 3JICKTPOABIIKYILEH CHIIbI MHIYKIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHnEe cCaMOMHIYKIUU.

Vuenuueckuii skcnepumenm, 1abopamopusle pabomsi

N3ydyeHne MarHuTHOTrO OISl KATYIIKH C TOKOM.

HccnenoBanne AercTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBieHU 3JIEKTPOMAarHUTHON MHIYKLWH.

Pa3znen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHbLE KOJ1€OAHUSA

KonebarenpHast cucrema. CBOOOmHBIE  MEXaHHUYECKHE  KoJicOaHUS.
I'apmonunyeckue konedanus. Ilepmon, vacrora, ammintyaa U ¢asza KoJaeOaHHil.
[IpyxuHHBIN MassTHUK. MaTeMaTHU4EeCKU MASTHHK. YPaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBparienue sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJIeOaHUS B
WJeaTbHOM KOJIEOATeTbHOM KOHTYpe. AHAQJIOTUS MEXKIY MEXaHUYECKUMU U
ANEKTPOMAarHUTHEIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUHU B UJICATHHOM KOJIeOaTEIbHOM KOHTYPE.



[IpeacraBnenue o 3aTyxarouux KojeOaHusX. BeIHy)I€HHbIE MEXaHUYECKUE
kosneOanus. Pe3onanc. BeiHy X I€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHNUS.

ITepemennbiii  TOK. CHUHYCOMJAIBbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE M JICUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. IIpon3BoacTBo, nepegaya U NOTPEOICHUE SICKTPUUECKOM
SHEPrur. DKOJOTHYECKHE PUCKH IIPU IPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHUE: JJIEKTPUUYECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJieOATEIbHOW CUCTEMBbI (MPY>KUHHBIM WU
MaTeMaTU4eCKU MasiTHUK).

Habmronenue 3aryxaromux KojieOaHUM.

UccnenoBanrie CBONCTB BHIHYK/ICHHBIX KOJICOaHUH.

Habnronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUST OT BPEMEHHU) IS
ANIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpum mocimenoBaTENbHOM —COCIMHEHUM PE3UCTOpPA, KaTYIIKU
MHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIIEPEAAYH.

Vuenuueckuii skcnepumenm, 1abopamopnsie pabomsi

HccnenoBanne 3aBUCHMOCTH MEpUOAa MabIX KOJeOaHMi Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEpPEMEHHOIO TOKAa B LENM U3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE GOTIHbI

MexaHnueckue BOJIHBL, ycClOBHS pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHuss W JUIMHA BOJHBI. llonmepedyHble W MPOAOJBHBIE  BOJIHBI.
HNuTtepdepentus u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bwicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS M3JIyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, TOJSIpU3aIus, TudpaKims,
unTepdepenirs. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana >IEKTPOMArHUTHBIX BOJIH. I[pUMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

R0)%03 00020008 paguoCBs3U u TEJICBU/ICHUS.

Pannonokauus.  DJIEKTPOMarHUTHOE  3arpsi3HEHUE

OKpY>KaroLIEen Cpepl.



TexHuueckne yCTpOHUCTBA M TMPAKTUUECKOE MNPUMEHEHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJbTPa3BYKOBas JMArHOCTHKAa B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO6pazoBanue U pacCIpoOCTPaHEHUE MONIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue nuntepdepeHnu 1 audpakiini MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJION U
4acTOTOM KOJIeOaHUM.

Hccnenosanue CBOMCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
MpeIOMJIEHUE, NOISpU3alus, AU paKuus, UHTEpPEpEeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsMonuHENHOE pacnpoCTpaHEHHE CBETAa B
OAHOPOIHOM cpeae. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiueHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbId yroyl MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceeta. CinoxHbIi coctaB 0enoro ceta. LIBer.

CobOuparormie W pacceuBaromue JuH3bL. ToHkas nuH3a. DOKyCHOE
paccTosiHME W ONTHYecKas cujia TOHKOW ymH3bL. [locTpoeHune u3oOpaxeHuil B
coOuparolx U paccenBaromux JuH3ax. GopMmysaa TOHKON JIMH3BL. Y BEIHUYEHUE,
JlaBaeMOe€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenius cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBus HaOMOACHUS MAaKCUMyMOB W MUHMMYMOB B UHTEpP(EPEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaximonHas pemérka. YcioBHe HaOII0ICHUS
[JIABHBIX ~MaKCUMYMOB TIpM NaJA€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIUOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuuecknue yCTPOHCTBA M TMPAKTUYECKOE NPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, NPOCKIHUOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsamonnHETHOE pACOPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moelb CBETOBOIA.



HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Mopenu MUKpOCKoIa, TeJIECKOona.

Habmronenne natepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.
[Tomy4yenue ciekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKY.
Habmronenue nonsipuszaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3mMepenue nokaszaTess NpeIoMIICHHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUU OTHOCUTEIHLHOCTH

['pannupl  NpUMEHMMOCTHM  KJIAcCMYeCKOoM  MmexaHuku.  [locTynatsl
CHEUUaTbHOM TEOPUH OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIbHOCTH DWHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAILLICHUE
JUIAHBI.

OHeprusi ¥ UMILYJIbC PEIATUBUCTCKON YaCTULBL.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULbI. DHEPTHS
IIOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBsizu sHEprun GOTOHA C €T0 YaCTOTOW. DHEPTHUs
U UMITyJIbC (pOTOHA.

OtkpoiTue U uccieaopanue gorodrddexra. Onbitel A. I'. CroneToBa. 3aKOHbI
doroapdexra. YpaBHenue DiHmTeHa A gororpdexra. «KpacHas rpaHuma»
dotorddekra.

JlaBenue ceera. OnwiThl I1. H. JleGenena.

XHUMHYECKOE JICUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTogaTumK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHETo (poTodddekTa.

CBeToHnoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OmnbiThl Pesepdopnia mo paccessHuio o -4acTHIL.
[Lmanerapnas mogmens aroma. lloctynater bopa. M3nyuenme u mornoiieHue
(GbOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buasl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosinoBeie cBoiicTBa yactull. Bomusl ne bpoing. KopnyckysispHO-BOJIHOBOM
Ty JIA3M.

CHIOHTaHHOE U BBIHYXICHHOE U3ITyYEHHE.

TexHuueckue yCTpOWCTBA U IIPAKTHUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

Habnronenue nuHeityaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAKOIINE CJIOKHOCTh CTpoeHus sanupa. OTKpbITHE
paguoaktTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOTO uU3nydeHus. CBoiictBa anbda-, Oera-, TraMMma-U3ITy4YEHUS.
Bimsinue paauMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens snpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. OJEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaa. ['amma-
n3JIy4eHre. 3aKOH paJuoOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Anepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

Anepnswiii peaktop. TepmosiiepHbiit cunTe3. [IpobiieMbl UM MEPCHEKTUBHI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI SIACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOICHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTabHbBIE B3anMOIeicTBUS. EMUHCTBO hn3ndeckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U MPAKTUUYECKOE NMPUMEHEHUE: JI03UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YaCTHII.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsi

HccnenoBanue TpekoB YyacTUll (M0 TOTOBBIM (oTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH



DTanel pa3BUTHUS aCTpoHOMUU. [[puKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3Bé3nHoro nHeba. CosBe3mms, spkue 3BE3IbI, IUIAHETHI, WX BHUIUMOE
JBUYKEHUE.

ConHeunas cucrema.

Connne. ComHeuHass akTUBHOCTb. Mctounuk sHepruu CosiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. Jlmarpamma «CHEKTpajJbHbIA KIAcC —
CBETUMOCTB». 3BE3bl TJIABHOW IOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIABHOM IMOCIEIOBAaTEIbHOCTU. BHYTpeHHEE CTpoeHHe
3B€31. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUHU U 3Bomonuu CoiaHua u
3BE3/. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxxkenue u nBuwxenne ComnHia B
lNanmaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. YEpHBIE OBIPHI B sSapax
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonbsmoro B3peiBa. PeMKTOBOE U3ITyUYEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnle npobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabarooenus

HaGnronenus: HeBOOpPYXEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH JIJIs1 OTpe/IeIeHHs TOJI0KEHHsI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us1 CEBEPHOTO MOJIyIIAPHUS U SIPKUE 3BE3BI.

Habmonenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

O6o0maromniee NOBTOPEeHNE

Ponb @u3uku U acTpoHOMHMM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COITMATILHOM M ATUYECKOU c(pepax AesTEILHOCTH YeIOBEKa, pOJib U MEeCTO (DU3UKU
Y ACTPOHOMHUHU B COBPEMEHHOI HAay4YHOU KapTHUHE MUpPA, POJib (PU3NYECKON TEOPUU
B (GOpMHUpPOBAHWUU TPEJACTaBIECHUNA O (U3HUECKOM KapTUHE MHpPA, MECTO
(du3nuecKkoil KapTUHBI MUpa B OOIEM pAJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABIEHUN O PUPO/IE.

MeknpeaMeTHbIE CBA3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyuliecTBIsieTCS €
YYETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMHd MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvle noHamusi, CBSI3aHHBIE C U3YYEHHUEM METOJI0OB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnores3a, ¢u3nyueckass BEIWYMHA, 3aKOH,
Teopusi, HAOJIIOIEHHUE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, MOJIE/h, U3MEPECHHUE.

Mamemamuxa: pemieHHE CHCTEMBI YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M UX MPOEKIUH HAa OCH KOOPAHMHAT, CJIOKEHUE BEKTOPOB,



MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, TPU3HAKA TOA00US TpPEYroJbHUKOB,
OTIpeJIeNICHNE TUTONIAIN TIOCKUX Puryp u 00bEéMa Ted.

buonocus: »nexktpuyeckue SBICHUS B KUBOW mMpupojne, KosebaTeabHbIe
JNBWKECHUS B JKUBOUW NPUPOJIE, ONTUYECKUE SIBJICHHUS B )KUBOW MPUPOJE, AEHCTBHE
padaIyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEA, MEXaHW3Mbl OOpa30BaHMS KPUCTAUIMYECKONW PEMIETKH, CHEKTPaIbHBIN
aHaIu3.

leoepaghusi:  marnuTHBIE TIONIOCA 3€MJIM, 3alie)Kd MAarHUTHBIX DY,
doTochEMKA 3eMHOI TTOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICCHHM.

Texnonocusa: IJHMHUM DIIEKTpPOIIEpEIad, TEHEPATOpP IEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WHAYKUMOHHAA II€Yb, pajap, PaJuONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIMOHHBINA almapar, BOJOKOHHAs OITHKA,
conHeuHas Oatapesi.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «®du3nMka» Ha ypOBHE CPEAHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JNOHKHO OOECIEUUTh JOCTHXKEHUE CIICAYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay JOKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEHW IMMO3UIIMEH JUYHOCTH, CHCTEMOMN IICHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIIECTBA, pacUIMpPEHUE >KU3HEHHOTO
OIBITA U ONbITA JCSATEIBHOCTH B IPOLECCE PEAIU3AIMM OCHOBHBIX HAIIPABICHUHN
BOCIHHUTATEIBHOM JIEATSIHFHOCTH, B TOM UHCJIE B YAaCTH:

1) rpamaaHCKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON TO3UITMK 00YJAIONIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOI0 OOIIECTBA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIIECUETIOBEYECKUX  T'YMAHUCTUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHOW OpPTaHU3AIINH;

YMEHHUE B3aUMOJICHCTBOBATH C COLMAJIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAYCHUEM;

FOTOBHOCTh K T'YMAHUTAPHOUW U BOJIOHTEPCKOM JI€TEITBHOCTH;



2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOopMUPOBAHHOCTH POCCUICKOMN rpaXk1aHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B
NESITETbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMBOTO OYIYyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSI:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npuCcyniero (GU3NIecKoi HayKe;

5) Tpy10BOTr0 BOCIIUTAHUS:

UHTEpeC K pazMuHbIM cepam mpodeccHoHaTbHON AEATETbHOCTH, B TOM
YHUCIIE CBSI3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpILATh OCO3HAHHBIM
BbIOOD Oyaymeit mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caM000Opa30BaHUIO B 00JIacTH
(bY3UKHM HAa POTSHKEHUU BCEU KU3HU;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKONW KYJIBTYpPbl, OCO3HAHHE TJI0OATBLHOTO
XapakTepa IKOJOTUUECKUX TTPOoOIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOLIEH Cpe/ie HA OCHOBE
3HAHMUS LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA,;

pacuIMpeHre OMbITa AEATEIBHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIITUXCS 3HAaHUM 110 (HU3BHUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTM HAy4YHOM JAESATEIbHOCTH, TOTOBHOCTH B IMpPOLIECCE
M3yuyeHus: (U3UKH  OCYLIECTBISITh  IMPOCKTHYIO UM HCCIEA0BATEIBCKYIO
NEeATEeNIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA
ba3oBrble Joruyeckue 1efcTBUA:
CaMOCTOSITENIbHO  (OpPMYJNIHpOBaTb M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTIPECTIATh IENU JEATEIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTH U TNPOTUBOPEUMS B  PacCMaTpUBAEMBIX
(u3nyecKux sSBICHUSX;

pa3pabaTeiBaTh IUIaH PEHICHHUS MPOOJIEMBbI C YyYETOM aHAINM3a UMEIOIINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B ACITEIHLHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLIEHUBATh PUCKU MOCIIEJICTBUHN AEATEIbHOCTH;

KOODAWHUPOBaTh U  BBIMNONHATE paboTy B  YCIOBHSIX  pEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aWMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibckue 1eicTBUA:

BJaJIeTh HAyYHON TEPMUHOJIOTHEH, KIIOYEBBIMH MOHATUSMU U METOAAMH
(pu3nyeckoil HayKu;

BJIaJIETh HaBBIKAMH y4eOHO-MCCIIEIOBATEILCKON M MPOSKTHOMN NIEATEIBHOCTH
B 00s1aCcTH (DPU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB pEIICHUs 3a/lad (PU3NYECKOTO COACpPKAHUs, MPUMEHEHHUIO Pa3IUYHbBIX
METOJI0B ITO3HAHUS;

BJAJIETh BHJAMHU JIEATEIHHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHHS, €r0
MHTEPIIPETalliy, MPeoO0pa30BaHUI0 M TPUMEHEHUIO B PA3IUYHBIX yUEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YICOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITH  [IPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEIIeHHs, HAaXOIWUTh apryMEHTHI IJIs JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PELICHHS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJAE pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOIHO3UPOBATh U3MEHEHUE B HOBBIX
YCITIOBHSX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JesITeIbHOCTH, B TOM YHCJIE TIPU U3YUYEHUU (PU3HKH;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

yMETb TEPEHOCHTh 3HAaHUS MO0 (U3UKE B MPAKTUYECKYI0 O0O0JIacTh
KU3HEIEATEIIbHOCTH;

YMETb HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pab6ora ¢ undgopmanmueii:

BJIaJIeTh HABBIKAMH TMOJyYeHUs HHPOpMAINH (PU3HUUECKOTO COICpKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHAJM3,
CUCTEMATH3ALMI0 U MHTEPIPETALNI0O MHPOPMALUU DPANIUYHBIX BUIOB U (HOpM
NpeCTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMAIUH;



UCIIOJIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX
31a9 ¢ CcoOmoJieHneM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCOCOCpPeKCHHUS, TPABOBBIX W  OTHYCCKUX HOPM, HOPM
uH(OpMaIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCTHl (PU3WYECKOTO COJAEpXKaHUS B PA3NHUHBIX (opmaTax ¢
y4ETOM Ha3zHa4YCHUS MHGOPMAIIUK U 1IEJICBOM ayIMTOPHHU, BRIOMpAst ONTUMAIbHYIO
(dbopMy TIpe/ICTaBIICHUS U BH3yaJIU3alliu.

KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIEC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU NESITEIHHOCTH;

pacro3HaBaTh  IPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMd ¥  CMST4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JaraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM M WHAWUBUIYAJIbHON
paboTHI;

BBIOMpAaTh TEMATHUKy W METOJbl COBMECTHBIX NEUCTBUUA C Y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXJIOT0 YJICHA KOJUIEKTUBA;

MpUHUMATh I1EJHM COBMECTHOW  JEATEIBHOCTH, OpPraHu30BbIBATh U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JTOCTHKCHHUIO: COCTaBJISATh IUIAH JICMCTBUMU,
pacrpenensaTh pojid C Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OILICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaKJOr0 yYaCTHUKA KOMAaHJbl B
0OIIMIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TMPOEKTHI, OILICHMBATh HJEH C TMO3ULIHUH HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasituBHbIC YHHBepcalbHbIE yueOHbIe
aeiictBust Camoopranusanmsi:

CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATEIbHYIO JIE€ATEIbHOCTh B 00JACTH
(GU3MKKM W aCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTh W (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEIIBHO COCTaBJIITH IUIAH PEIICHMS PACYETHBIX M Ka4eCTBEHHBIX
3aj]a4, IJIaH BBIOJIHEHUS IPAKTUUECKON pabOThI C yUETOM HUMEIOLIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JABaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUH;



JieJlaTh  OCO3HaHHBIM  BBIOOpP, AaprymMeHTHpoBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PELLIEHUE;

OLIEHHBATh MIPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSABICHUIO 3PYIUIMU B 00JIacTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTD,
OILICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJI€Th  HABbIKAMU  [O3HABaTENbHOM  pediieKCMM  Kak  OCO3HAHUs
COBEPILAEMbIX JIEUCTBHUM M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJbTATOB U
OCHOBaHMH;

UCIIOJIb30BaTh MPUEMBI pediIeKCHH Jisi OLEHKU CUTYallMd, BHIOOpA BEPHOTO
pelIeHus;

yMETh OIIEHUBAaTh PHUCKH M CBOEBPEMEHHO NPUHUMATh PEUICHUS MO HX
CHW)KEHHIO;

OpUHUMAaTh MOTHUBBI M apryMEHTBl JAPYTMX NPH aHaju3e pe3yJbTaToB
JEeSITeIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHl JApPYTUX TMPH aHalIu3e pe3yJbTaToB
NS TeIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH.

B npornecce qocTukeHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS CcpeaHero oOmiero oOpa3oBaHusi y 0OOydYaromuxcs
COBEPILEHCTBYETCSA SMOIIMOHAJIbHBIN UHTEJIEKT, IpeAnoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJETh HANPABIEHUS Pa3BUTUS COOCTBEHHON 3MOLIMOHAIBHOU chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOUIETO CaMOKOHTPOJIb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CIOCOOHOCTh AaJalTHPOBATHCA K
HYMOIIMOHAIEHBIM U3MEHEHHSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTUKEHUIO LIENIU U
yCIIexy, ONTHUMHU3M, WHULIUATUBHOCTb, YMEHHE IEHCTBOBATh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE
IpYrUX, YYUTBIBaTh €ro NpPH OCYLIECTBICHUU OOIIEHHS, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.



NPEAMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 10 kjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHHUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX Poib U MecTO (Gu3umku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTHUM COBPEMEHHON TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YUUTBHIBATh TPAHULIBl TMPUMEHEHUS U3YUYEHHBIX (DU3NUECKUX MOJENei:
MaTepHallbHasi TOUKa, WHEPIMAIbHAS CHUCTeMa O0TCUY€Ta, aOCOIIOTHO TBEPIOE TEJIO,
UCaIbHbIN ra3, MOJAEIH CTPOCHUS ra3oB, KUIAKOCTEU M TBEPIBIX TEJ, TOUECUHbBIN
AJIEKTPUUYECKUH 3apsil IPU pelieHnr (PU3nUecKux 3ajay;

pacro3HaBath (pU3MYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
NBIDKCHUE, CBOOOJHOE TaJeHUE TeJ, ABHXKEHHUE IO OKPYKHOCTH, HWHEpIIUS,
B3auMoieicTBUE Ten, TudPy3us, OpOyHOBCKOE ABUIKEHHUE, CTPOCHHUE KUIKOCTEH
U TBEPBIX Tell, UBMEHEHNE 00BEMA TeJ MPU HarpeBaHUU (OXJIAXKICHUH), TETIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCAlWs, IUIABICHUE, KPUCTAJUIM3alMs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JaBJIEHUS T'a3a MPU €r0 HarpeBaHUM B 3aKPHITOM
cocyle, CBsi3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30Ipolleccax,
ANEKTpU3alus Tell, B3aUMOJCHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHHE, UCIONIb3Yys (U3UUYECKUE BEITUYHMHBIL:
KOOpJAWHATa, MyTh, IMEpPEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, cuia,
UMITYJIbC TeJla, KUHETUYEeCKasi SHEPIus, MOTEHIMAIbHAsl YHEPTUs, MEXaHUYeCKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPHU ONHUCAHWUU TIPABWIBHO TPAKTOBATh
(bu3MUECKUl CMBICT MCHOJIB3YEMbIX BEIWYUH, MX OOO3HAYEHUS W CHUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMHU
BEJTMYMHAMU;

ONUCHIBATh M3YyUYECHHBIE TEIUIOBBIE CBOICTBA TEJl W TEIUIOBHIE SIBICHMUS,
UCTIONIb3Ysl (U3MYECKUE BEIWYMHBI: JaBJICHHME Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKAsl SHEPrUsl XaOTHUYECKOTO JABMIKEHUSI MOJIEKYJI, CPEIHEKBaApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprusi, paboTa rasa,
KO (OUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATENsI; TPU OINWCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICH HCIOJIb3YeMbIX BEJIMYUH, WX
0003Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(bUBUYECKYIO BETUYMHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE ANEKTPUUECKUE CBOWCTBA BEILIECTBA U AJIEKTPUUECKUE
aBJIeHUs] (TIPOLIECCHI), UCTIOJNIBb3YS (DU3UUYECKUE BEJIMUMHBIL: DJIEKTPUUYECKUN 3apsij,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTH TOJIsI, TTOTEHIMAN, Pa3HOCTh MOTEHIINAJIOB;
MpU OMUCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EJUHUIILI, YKa3bIBaTh (OPMYJIIbI, CBSI3BIBAIOIINC
JTaHHYI0 GU3UYECKYIO0 BEIUUUHY C IPYTUMH BEIMYMHAMU;



aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (DU3NUECKue
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHEHMSI MEXaHMYECKON JSHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHUII CYNEPIO3UIUN CHJI, NPUHLMI PABHOIPABUS WHEPLUUAIBHBIX CUCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW SHEPTHM TEIIOBOTO JABHIKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJIUHAMHKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KysioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIpaKEHUE W YCJIOBUS (TpaHMIIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHUCTBUS MAallluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MACHOTO MCIOJb30BaHUS B
IMOBCEHEBHOM KU3HU;

BBITIOJTHATH JKCIEPUMEHTBI TIO0 WCCIICOBAHUIO (U3MUECKUX SBICHUN U
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHU, MpHU 3TOM
dbopmynupoBath mpoOiemMy/3ajadyy U THUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEJI0KEHHOTO OOOpYJOBaHHUS, MPOBOJUTH OMbBIT U
(bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISTh MPSIMbIC M KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEJIMYWH, TPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH IIOTPELIHOCTEN U3MEPEHHU;

HCCJIEOBATh  3aBUCHUMOCTH  MEXAY  (PU3WYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
buKkcHpoBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3MUECKUX BEIWYUH B
BUJIe TaOJIUIl U TPa(UKOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmrofiaTh mpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEACHUN WCCICAOBAHUN B
paMKax ydeOHOTO OKCIEPUMEHTa, Yy4eOHO-MCCIE0BATEIIbCKOM H MPOEKTHOMN
JESTENBHOCTU C UCIOIB30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000opyI0BaHUS;

pemiatb pacy€THhIE 3aJauyd C SBHO 33JaHHOW (QU3NYECKOH MOJEIbIO,
UCTIOJIBb3YsI PM3MUECKUE 3aKOHBI U MPUHITUITEI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a9u
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BETUUYHHBI U (HOPMYJIbI,
HEOOXOUMBbIE NJisg €€ pelleHUs], TPOBOJAUTh PAacu€Thl U OIICHUBATH PEaJTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3HUCCKON BETMINHBI,

pelaTh KaYeCTBEHHBIE 33/1a4l: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHU C OMOpOl HAa W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHNUS,

WCIIOJIP30BAaTh ~ MPU  PEMIEHWH  Y4eOHBIX  3a7a4  COBPEMECHHBIC
UH(GOPMAITMOHHBIE TEXHOJIOTUH JIJISi TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAINH
U TpeJICTaBJICHUs Y4eOHON U HAy4YHO-TOMYJISIpHOM MH(MOpMAIUK, OJYyYeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MMOJydaeMyt0 HHPOpMAITHIO;



MPUBOUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TPOIECCOB OKPYXAIOIIETO MHpAa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B TMOBCEAHEBHOM KU3HU
JUIsl obecniedeHus: 6e30MacHOCTH MpU 0OpalIeHuu ¢ IpUOOpPaMHU U TEXHUYECKUMHU
YCTPOMCTBAMHU, JJIsl COXPAHEHUS 3/10POBbSl U COOJIFOICHHSI HOPM 3KOJOTHMYECKOTO
MTOBEJICHUS B OKPYIKAIOIIEH CPELIE;

paboTaTh B TpyIIE€ C BBIMOJHEHUEM PA3NIMUYHBIX COIMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pPabOTy TpyHIMbl, PAMOHAIBHO PpPACIPENENITh OOA3aHHOCTH U
IJIAHUPOBATH JICSITEILHOCTh B HECTAH/IAPTHBIX CUTYallUsIX, aJICKBATHO OLICHUBATH
BKJIaJ K&)KJIOTO M3 YUYaCTHUKOB IPYIINBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeaMmeTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TIPUMEPAX POib U MeCTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4yHOW KApTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIbHOCTHU JIFOJEH, LIEJIOCTHOCTh U €IUHCTBO
(u3MUeCcKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHCHHS W3YYCHHBIX (DU3UYCCKUX MOJICIICH:
TOYEYHBIN JIEKTPUYECKUM 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, SACpPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijipa MpU PElIeHUU (PU3HUECKUX
3aj1ay;

pacmno3HaBath (pu3MUecKue ABICHUS (MPOIECCHl) U OOBACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3UKU: dIEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, JJEKTPOMArHUTHAsT WHIAYKIUS, JEWCTBUE MATrHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBWXKYIIUWACS 3apsij], DJIEKTPOMArHUTHBIC KOJICOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pACHpPOCTPAHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHUE,
uHTeppepeHuus, aubpakuus W MOJSpU3alMs CBETa, JUMCIEPCUsl CBETa,
doTornekTpuueckuit 3pdekt (pororddekr), cBeTOBOE NaBlieHNE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aTroMa BOJOpPOJAA, €CTECTBEHHAass M HUCKYCCTBEHHas
PaAOAKTUBHOCTB;

ONMKCHIBATh M3YUYEHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Ppa3IMYHBIX  Cpel) |
ANIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTONB3Ys (U3HUCCKUE BEITUIUHBI:
AIEKTPUYECKUIN 3apsijl, CUJIa TOKA, SJEKTPUUECKOE HAMPSHKEHUE, BJIECKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs cuiia, paboTa ToKa,
WHIYKIMST MarHUTHOTO Tojs, cujia Awmrmepa, cwia JlopeHlia, WHAYKTUBHOCTD
KATYUIKHA, 3HEPIrusl 3JIEKTPUYECKOTO0 U MArHUTHOrO INOJIEW, MEPUOJ W YacToTa
Konebanuii B KoJie0aTebHOM KOHType, 3apsii M Cuja TOKa B IpoIlecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHuil, (QOKYyCHOE pacCTOsIHHE H
ONTUYECKAasl CUJIa JIMH3BI, MPU ONHCAHWUW TMPABUIHHO TPAKTOBATh (HU3NUECKUI



CMBICIT HCIIOJIb3YEMBIX BEJIWYWH, WX OOO3HAYCHHWsS W CIWHHIIBI, YKa3bIBaTh
dbopMyIBI, CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHA
BEIIMYMHAMU;

ONMKCHIBATh H3YYEHHBbIE KBAaHTOBBIC SBJICHHUS M IMPOILIECCHI, MCIOIb3YS
(¢u3HUeCKre BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
9acTOTa CBETA, YHEPTUS M UMITYJIhC (DOTOHA, TIEPHOJ] MTOTypacnaaa, YHEPTUs CBSI3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUIILHO TPAKTOBATh (U3HUECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS M EIUHUIIBI, YKa3biBaTb (HOPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTHUMH BEJIUYHHAMM,
BBIYHCIIATH 3HAYCHUE (PU3UICCKON BEITMUUHEI;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENLHOTO U MapaJIeILHOTO
COCIMHEHUS NPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKITUU, 3aKOH MPSIMOJIUHEHHOTO PACTIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE DiHITeHa mis porodddekra,
3aKOH COXPAHEHHSI DHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHMsI MacCOBOTO YHMCIIa, MOCTYJaThl bopa,
3aKOH PAJIMOAKTUBHOTO PACIajia, MPU STOM Pa3INdaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €r0 MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIBI, OOJIACTH)
PUMEHUMOCTH;

OTIpeIENATh HAIIPaBJICHUE BEKTOPA WHAYKIIMA MarHUTHOTO TIOJIS IIPOBOTHHUKA
C TOKOM, CuJIbl Amrniepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATh H300paKEHHE, CO3/]aBa€MOE€ IUIOCKHM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIEPUMEHTBI TIO0 WCCIICIOBAaHUIO (U3MUCCKUX SBJICHUU U
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPCHHI: TMPU ITOM
dbopmynupoBath TpoOJeMy/3agady M THUIOTE3y Y4eOHOro SKCIIEpHMEHTA,
coOupaTh YCTaHOBKY W3 MpPEIIOKEHHOTO OOOPYJOBaHUS, MPOBOJIUTH OMNBIT U
bopmMyIIUpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMYWH, PU
ATOM BBIOMpPATh ONTHUMAIBHBIN CIIOCOO M3MEPEHHUS M HCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3MYECKHX BEIWYMH C HCIIOJIH30BAaHUEM
MPSAMBIX HM3MEPEHWH: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BUJE TAOJHIl U
rpaduKoB, AeyaTh BHIBOABI IO pe3yIbTaTaM UCCIIEeI0BaHNUS;

cobJiroaTh MpaBuia 0€30MacHOro Tpyjda MpU MPOBEACHUU HCCIIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIE0OBATEIIbCKOM H MPOEKTHOMN
JESITEIHPHOCTU C HCIOIB30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000py1I0BaHNUS;



pemiatb pacy€THhIE 3aJauyd C SBHO 3aJaHHOW (QU3NYECKOH MOJEIbIO,
UCTIONB3YS (PU3MUECKHEe 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJN3a yCIOBUS 3aa4u
BBIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (DU3UUECKUE BETUYHHBI U (HOPMYJIBI,
HeoOXonuMble ISl €€ pelleHus, MPOBOJAUTh PAcu€Thl U OLIEHUBATh PEATbHOCTH
MOJIy4YEHHOI'0 3HAYeHUSI (PU3NUECKON BEJIMUUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
LIEIIOYKY PACCYKIECHHUM C OIOpPOM HA W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue sIBICHUS;

UCIIOJIB30BaTh Opd  pelleHud  y4eOHBIX  3aJad  COBpPEMEHHbIE
MH(OpPMAIIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHMUS, UHTEPIIPETALIUN
Y TIpEJICTaBIICHUS Y4eOHON U HAYYHO-TIOMYJISIPHON MH(GOPMAIINH, TTIOTYyYEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH()OPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MaIIMH, NOPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOr0 MCMOJIb30BAaHUS B MOBCETHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3aPyOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHHE MPOILIECCOB OKPYXKAIOUIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCII0JIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B TMOBCEAHEBHOM KU3HU
g obecriedeHusi 0€30MacHOCTH IpU 0OpaIleHny ¢ TpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJIsi COXPAHEHUS 3I0POBBSI U COOJIIOICHHS] HOPM DKOJIOTUYECKOTO
NOBEJICHUSI B OKPYKAIOLIEH CPELE;

paboTath B TIpyIIl€ C BBINOJHEHUEM PA3IMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBLHO PACTIPENCISITh OOS3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aICKBATHO OLICHUBATH
BKJIaJ KaXKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIIeMBbI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanu |KoaunuyecTBo yacos JIeKTPOHHBIE
n/ ¢ PAsICIon | Bceer | Konrpoabnsl | Ilpaktnueckn (1ippopeic)
TeM o0pa3oBaTe/bHbIE
n 0 e padoThbI e padoThI
NPOrpamMMbl pecypchbl
Paznea 1. DU3UKA U METO/bI HAYYHOI'O IO3HAHUA
dusuka u
METObL bu6mmorexa [JOK
1.1 2 0 0 https://m.edsoo.ru/7f41bf7
HAy4YHOTO )
MO3HAHUS B
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bubmuorexa [JOK



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

2.1 Kunematuka 5 0 0 https://m.edsoo.ru/7f41bf7
2
bu6nmoreka [IOK
2.2 Junamuka 7 0 0 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6nmoreka [JOK
23 COXPaHEHUS B 6 1 1 https://m.edsoo.ru/7f41b{7
MEXaHHKE 2
Nroro no pazneny 18

Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA

OcHOBBI
MOy IADHO- bubmuoreka [JOK

3.1 N 9 0 1 https://m.edsoo.ru/7f41bf7
KHHETUYECKON >
TEOPHUH
OcHOBBI bu6mmoreka [IOK

3.2 TEPMOJAMHAMUK 10 1 0 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHsle
COCTOSTHHS bubmuoreka [JOK

33 BEIIECTBA. 5 0 0 https://m.edsoo.ru/7f41bf7
da3oBbie 2
MePEeX0Ibl

Hroro no pazneny 24

Paszpnen 4. JIEKTPOJINMHAMMUKA

DJEKTPOCTATUK bubmmorexa LOK
4.1 P 10 1 1 https://m.edsoo.ru/7f41bf7
. 2
[TocTosiHHBIM
ANEKTPUYECKUI bubnmnorexa [JOK
4.2 TOK. TOKHu B 12 1 1 https://m.edsoo.ru/7f41bf7
Pa3IMYHbIX 2
cpenax
Nroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE
KOJIMYECTBO
68 4 4
YACOB I10
[MPOI'PAMME
11 KJIACC
Ne | HaumenoBanue |KoauyecTBo yacos DJIeKTPOHHBIE
n/ | pa3ienoB H TeM Bcer | KoHTpoJbHBbI | IMpakTuyecku | (uudposbIie)



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

NPOrpaMMbI

oOpa3zoBare/ibHbIE

0 e padoTbl e padoTbl
pecypchbl
Paznen 1. JIEKTPOJIUHAMMUKA
MarunuTtHoe 1oJie. bu6mmoreka [JOK
1.1 DNeKTpOMarHuTHA 11 1 3 https://m.edsoo.ru/7f41¢c9
ST MHTY KIS Tc
Nroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
Mexannueckue 1 Buonuoreka LHOK
2.1 | S7IeKTpOMAarHUTHBI 9 0 1 https://m.edsoo.ru/7f41¢c9
€ KolebaHus Ic
MexaHu4eckue u but6mmoreka [IOK
2.2 | BAEKTpOMarHUTHBI 5 1 0 https://m.edsoo.ru/7f41c9
€ BOJIHBI Tc
but6mmoreka [{OK
2.3 | Onruka 10 0 3 https://m.edsoo.ru/7f41¢c9
7c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

OcCHOBBI
CIIEHATHOM but6mmoreka [IOK
3.1 4 1 0 https://m.edsoo.ru/7f41c9
TEOPUH e
OTHOCHUTEJIbHOCTH T
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
DJIEMEHTHI but6mmoreka [IOK
4.1 KBaHTOBOM 6 0 0 https://m.edsoo.ru/7t41¢9
OITHKH Ic
but6mmoreka [JOK
4.2 | Crpoenue aroma 4 0 0 https://m.edsoo.ru/7f41¢c9
Ic
but6mmoreka [JOK
4.3 | AtomHOe sapo 5 0 0 https://m.edsoo.ru/7f41¢c9
7c
Hroro no pazneny 15
Pasznen 5. 9JIEMEHTbI ACTPOHOMMUHU U ACTPOPU3UKHU
OJIeMEHTHI bubnunoreka [JOK
5.1 aCTPOHOMUU U 7 1 0 https://m.edsoo.ru/7f41¢c9
acTpOo(QU3UKH Ic
Nroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IIOBTOPEHUE
but6mmoreka [JOK
00606
6.1 obHarotee 4 0 0 https://m.edsoo.ru/7f41¢9



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

MTOBTOPEHHUE
Nroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE
KOJIMYECTBO 68 4 7
YACOBIIO
[MPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
10 KIIACC
N KosmmyecTBo yacos DJIeKTPOHHbIE
n/ | Tema ypoka Bceer | Konrpoabnsl| IIpakTuyeckn HppoBLIe
o0pa3oBaTte/ibHbIE
n 0 e padoThbI e padoThbI
pecypchl
®dusuka — Hayka o
npupoje. Hayansre Bubmmoreka IIOK
METO/1bl TO3HAHUS 1 0 0 https://m.edsoo.ru/ff0c32
OKPYKAIOILETO e2
MUpa
Pons u mecto
bu3nKy B
dbopMUpOBaHHUH
COBPEMEHHOMN bubmmoreka [JOK
2 Hay4YHOU KapTHHBI 1 0 0 https://m.edsoo.ru/ff0c33
Mupa, B €6
MPaKTUYECKOUN
NEeSITeTbHOCTH
JTroaeu
Mexanunueckoe
TIBUKCHUE.
OTHOCUTETHHOCTH
MEXaHUIECKOTO bubmorexa TIOK
3 | 0 0 https://m.edsoo.ru/ff0c35
JIBYOKCHUSI. 08
[lepememienue, o
CKOpOCT,
YCKOpEHUE
PaBHOMepHOE bubmmoreka [{JOK
4 IPSIMOJIMHEMHOE 1 0 0 https://m.edsoo.ru/ff0c36
JIBUKEHHE 20
PaBHOyCKOpeHHOE bu6mmoreka [{JOK
5 MPSAMOJIMHENHOE 1 0 0 https://m.edsoo.ru/ff0c37
JIBUKEHHE 2e



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

CBobOoaHOE

[IaJ€HUE. bu6moreka [JOK
6 YckopeHue https://m.edsoo.ru/ff0c39
cBOOOTHOTO cc
MaCHUS
KpuBonuneiitnoe
JIBIKCHHE.
TBiKene bu6moreka [JOK
7 . https://m.edsoo.ru/ff0c3a
MaTepHaTbHON da
TOYKH TI0
OKPYKHOCTH
[TpuHuun
OTHOCHTEIIbHOCTH
Ianunest. bu6mmoreka [JOK
8 WNuepruanbHbie https://m.edsoo.ru/ff0c3b
CHCTEMBI OTCUETA. e8
IIepBbiii 3aK0H
HsroTona
Macca Tena. Cuia.
[TprHIMnI
CYNEPIO3ULIMH CUIL. bubmuoreka LIOK
9 Bropoii 3akoH https://m.edsoo.ru/ff0c3b
Hrrotona ais e8
MaTepHUaIbHOU
TOUYKH
Tperuii 3aKkoH
bu6mmoreka [JOK
10 Heiotona - it https://m.edsoo.ru/ff0c3b
MaTepHUATEHBIX o3
TOYEK
3aK0H BCEMHUPHOTO
Tarorenus. Cuna bu6moreka [JOK
11 TshKecTu. [lepBas https://m.edsoo.ru/ff0c3d
KOCMHYECKAs 00
CKOPOCTh
Cuna ynpyroctu. Bubmmoreka IIOK
12 3axoH ['yka. Bec https://m.edsoo.ru/ff0c3e
Tena 18
Cuna tpeHus.
Koaddpumment bu6nuorexa LIOK
13 Tpenus. Cuna https://m.edsoo.ru/ff0c3f
76

COIIPOTUBJICHUA ITPU
JABMOKCHUU TCJIa B

KHUOKOCTHU HUJIHU ra3e

[ToctynarenbHoe U
BpalareabHOe
JIBIDKCHHE
a0COIIFOTHO



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc

14

TBEPJOTO TeNa.
MOMEHT CHUJIBL.
IIneyo cumsl.
Ycnosus
paBHOBECHS
TBEPJIOTO TEJIA

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41
a6

15

Nmmynbse
MaTepUaIbHOU
TOYKH, CUCTEMBI
MaTepUalIbHBIX
Toyek. Mmmynbe
CUJIbL. 3aKOH
COXPaHECHHUS
HMITYJIbCA.
PeaktuBHOE
JIBUKCHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0c43
dé

16

PaboTa 1 MOIITHOCTH
CHJIBI.
Kunerndueckas
SHEPIust
MaTepuaabHOMmM
touku. Teopema 00
W3MEHEHUH
KHHETHYECKOMM
SHEPIUun

bu6moreka [JOK
https://m.edsoo.ru/ff0c45
02

17

ITorenumannpHas
DHEPIHUA.
ITorenumanpHas
SHEPTHsl YIIPYTO
nedopmMupoBaHHOMH
MIPYKUHBL.
ITorennmanpHas
SHEprus Teja
BOIM3H
MOBEPXHOCTH 3eMIIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c46
la

18

IToreHnnuanpHbIe U
HENOTEHIMAJIBHEIC
cuibl. CBS3b
paboThI
HENOTECHIIMAJIbHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c47
8¢

CHJI C U3MEHEHHEM
MEXaHUYEeCKOM
SHEPTUH CUCTEMBI
Tel. 3aK0H
COXpaHEHUs
MEXaHU4YeCKOM
SHEPIUU



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6

19

Jlaboparopnas
pabora
«HWcciaenoBanue
CBSI3U PAOOTHI CHITBI
C U3MEHEHUEM
MEXaHUYEeCKOM
SHEPTHH Tejla Ha
npumepe
pacTsHKEeHUs
PE3MHOBOTO KI'yTay

20

KoHnTtponbsnas
pabora 1o Teme
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b
74

21

OcHoBHEIE
TTOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHH.
bpoyHnosckoe
JIBIDKEHUE.

Auddysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4d
c2

22

Xapaxkrep
JIBIDKEHUS U
B3aHMOJICHCTBHS
YaCTHI] BEIICCTBRA.
Mopenu cTpoenus
ra30B, >KHAKOCTEH 1
TBEPIBIX TEI

23

Macca mounexyi.
KonuuectBo
BEILIECTBA.
IlocTosHHas
ABorajipo

24

TemnoBoe
paBHOBECHE.

Temneparypa u eé
u3mepenue. [lkana
TEMIIEpaTyp
Ilenbcus

25

NUneansHelil raz B
MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4f
de

AOcoiroTHas
TeMIeparypa Kak



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

26

Mepa cpeHen
KHUHETUYECKOU
SHEPTHH JIBHXKECHHS
MOJIEKYI.
VYpaBHeHue
MenneneeBa-
Kraneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c51
le

27

3akoH JlanbTOHA.
I"a30BbIC 3aKOHBI

28

Jlaboparopnas
pabora
«UccienoBanue
3aBHCUMOCTH
MEXTY
napamMeTpamu
COCTOSIHUS
pa3pereHHOT0
raza»

29

H3onporeccel B
nacaJIbHOM ra3c u
uX rpaduyueckoe
Ipe/CTaBIeHNUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c57
Oe

30

Buytpennsis
SHEPrust
TEPMOAMHAMUYECKO
W CHUCTEMBI U
CITIOCOOBI €€
M3MCHCHHUSL.
KonuuectBo
TEIUIOTHI U padoTa.
Bnyrpennss
SHEprus
OJHOATOMHOI'O
HJICAIHLHOIO Ta3a

but6moreka [JOK
https://m.edsoo.ru/ff0c59
32

31

Buner
TEIUIONEpEIaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c

36

32

VnenbHas
TEIIOEMKOCTD
BEIIIECTBA.
KomnuecTBo
TEIJIOTHI TIPH
TerIoneperaye.
Ana0OaTHBIN
IpoIIecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c
36

[IepBrlit 3aK0H
TEPMOJUHAMUKHA U

bu6mmoreka [{OK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e

33

€TI0 IIPUMCHCHHUE K

IsompoLEccam Ettps://m.edsoo.ru/ffOcSef
HeoGparumocts
IIPOLIECCOB B bubmuoreka LIOK
34 npupone. Bropou https://m.edsoo.ru/ff0c62
3aKOH 30
TEPMOJUHAMUKHU
[IpuHnun neicTeus bu6muoreka [IOK
35 u KII/] Tennosoit https://m.edsoo.ru/ff0c60
MaIlHHBI 0a
16 Huxn Kapuo u ero
KIIJ
DKOJIOTUYECKUE
37 poOJIeMBbI
TEIUI0HEPTEeTUKU
O6006maromuil ypok
«MoneKynﬂpHaZ ’ bubmmorexa TIOK
38 https://m.edsoo.ru/ff0c69
¢uznka. OCHOBBI 18
TEPMOJIUHAMUKI
KoutponbHas
paboTa 1o Teme bu6mmoreka [JOK
39 «MonexyisipHas https://m.edsoo.ru/ff0c6a
¢uzuka. OCHOBBI 50
TEPMOIUHAMHUKID)
[TapooGpazoBanue u
KOHICHCALIIAL bu6moreka [JOK
40 https://m.edsoo.ru/ff0c63
Hcnapenue n b6
KUTIEHUE
AGcomoTHas u
OTHOCHTEITbHAS bubmuoreka [JOK
41 BIIAYKHOCTh https://m.edsoo.ru/ff0c64
BO3/yXa. dg
Hacepiennsiit nap
42 Tsépmoe temno. bubmuoreka [IOK
Kpucrannmueckue n
amopQHbIe Tena.
AHuzoTponus
CBOICTB
https://m.edsoo.ru/ff0c65
KPHUCTAJLJIOB. 0
Kunkue _
KPUCTAJLJIBL.
CoBpemeHHbBIE
MaTepHuabl
[InaBnenue u
KPUCTAJIIN3aLHs. bu6mmoreka [JOK
43 YV nennHas Tewiora https://m.edsoo.ru/ff0c67



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc

TUTaBJICHUSL. 08
Cyb6immarnus
bu6mmoreka [JOK
YpaBHeHue
44 https://m.edsoo.ru/ff0c68
TEIUIOBOTO OanmaHca
20
DnexTpusaus Ted.
DNEeKTPUYECKUM bubnmoreka [{JOK
45 3apsn. JIBa Buna https://m.edsoo.ru/ff0c6b
SICKTPHUICCKUX cc
3aps0B
[IpoBoaHMKH,
TUDJICKTPUKU U
but6mmoreka [IOK
MOJTYTIPOBOTHUKH.
46 https://m.edsoo.ru/ff0c6b
3aKOH COXpaHEeHMsI o
JJIEKTPUIECKOI0 _
3apsijia
B3anmonencrtsue
3aps70B. 3aKOH bubnuoreka LIOK
47 Kynona. Todeunsrii https://m.edsoo.ru/ff0c6e
HIEKTPUICCKHUI e4
3apsi
Hanpstxéanoctb
AIEKTPUUYECKOTO
noJist. [lpunnun bu6nuoreka [IOK
48 Cynepno3uuu https://m.edsoo.ru/ff0c6d
AIEKTPUIECKUX 2
noneu. Jlnauu
HaNPsHKEHHOCTH
PaGora cun
JJIEKTPOCTATUYECKO bub6nuoreka LIOK
49 O MOJIA. https://m.edsoo.ru/ff0c6f
[MoTennua. 00
Pasnocth
MOTEHIMAJIOB
[IpoBOgHUKY U
TUDIIEKTPUKHU B
Bbu6moreka [JOK
3EKTPOCTATUYECKO
50 https://m.edsoo.ru/ff0c70
M TIOJI€. 18
Huanexrpuueckas o
MIPOHUIIAEMOCTD
N but6mmoreka [IOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c71
Konnencarop
26
DNEeKTPOEMKOCTh
TJIOCKOTO
but6mmoreka [IOK
KOHJICHCATOPA.
52 https://m.edsoo.ru/ff0c72
DOHeprus

c0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820

3apsHKEHHOTO
KOHJIEHCaTOpa

53

JlaboparopHas
pabota "3mepenue
3JIEKTPOEMKOCTH
KOHZIeHcaTopa"

54

[Tpunimn nercTBus
U TIpUMEHEHUE
KOH/ICHCATOPOB,
KOITUPOBAJILHOTO
amnmapara,
CTPYMHOTO
pUHTEpA.
DJIEKTpOCTaTUYECKA
s 3aIlMTA.
3azemiicHUE
AIEKTPONPUOOPOB

55

DNEKTPUUECKUNA
TOK, YCJIOBUS €T0
CYILIECTBOBaHMUSI.
[TocTosAHHBIN TOK.
Cuia Toka.
Hampsoxenue.
CormpoTuBieHue.
3axon Owma aiis
ydacTKa Lenu

56

HOCJ’ICI[OB&TGJ'ILHOC,
IapaijiICJIbHOC,
CMCIIaHHOC
COCINMHCHHUEC
ITPOBOAHHKOB.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74
0

JlaGopatopHas
pabora «3yuenue
CMEIIaHHOTO
COCJTMHEHHUS
PE3UCTOPOB»

57

PaGoTa 1 MOIIHOCTE
3JICKTPUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c78
38

58

3akon Owma aiis
MOJTHOM
(3aMKHYTOI)
3JIEKTPUUYECKON
nenu. Kopotkoe
3aMbIKaHHE.
Jlaboparopnas

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7a



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

pabora «M3mepenue
OJ1C ucrouHunka
TOKa U €ro
BHYTPEHHET O
COIIPOTHUBIICHUS

59

PesepBHBIil ypOK.
KonTtposnpHas
pabota o Teme
"DnexkTpoauHaMuKa
" / Bcepoccuiickas
IPOBEPOYHAs
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8¢
36

60

O6o0maromuii ypox
«ONeKTpoAHaMHUKa
» / Beepoccuiickas
pOBEPOYHAs
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88
be

61

ONeKTpOHHAs
POBOAUMOCTh
TBEPBIX METAJIJIOB.
3aBUCUMOCTh
COTPOTUBIICHUS
METaJJIOB OT
TEMIIEPATYPHI.
CBepxXnpoBOAUMOCT
b

62

DIIEKTPUYECKUI TOK
B BaKyyMe.
CaolicTBa

3IEKTPOHHBIX
Iy4YKOB

63

[HonynpoBogHukw,
UX COOCTBEHHAs U
pUMecHast
IPOBOJUMOCTb.
CaoiicTBa p—n-
nepexoa.
[TorynpoBOTHUKOB
bI€ IPUOOPHI

bubmnoreka [JOK
https://m.edsoo.ru/ff0c84
ae

64

DIJIEKTPUYECKUIN TOK
B pacTBOpax u
pacruiaBax
IEKTPOJIUTOB.
ONeKTpoIMTHYECKa
S AUCCOLIAALIHSL.
OneKTpoIu3

but6moreka [JOK
https://m.edsoo.ru/ff0c82
ba

DIEKTPUUYECKHUM TOK



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

65

B rasax.
CaMOCTOSTENHHBIN
n
HECaMOCTOSITEILHBI
1 pa3psa. MonHusl.
ITna3zma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84
ae

66

DNeKTpUUeCcKHe
npubOpsI U
YCTPOMCTBA U UX
IPaKTUYECKOE
IPUMEHEHHE.
IIpaBuia TeXHUKH
0e30macHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86
fc

67

KoutposibHast
pabora 1o Teme
«DNEeKTpOCTaTHKA.
[TocTostHHBII
INEKTPUUYECKUH TOK.
Toku B pa3auuHbIX
cpemax»

bu6moreka [JOK
https://m.edsoo.ru/ff0c8a
8a

68

Pe3epBHbIii ypoK.
O06o6mmarmuii ypok
no Temam 10 kacca

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8f
6c

OBILEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae

11 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer | KoHTpobHBI

0 e padoThbI

IIpakTHUyeck
ue padoTbl

DJIeKTPOHHbIE
undposBbie
o0pa3oBarte/ibHbIE

pecypchbl

ITocTostHABIC
MAarHHuThl U UX
B3aMMO/ICHCTBHE.
MarunuTHOE nose.
Bekrop MarHuTHON
UHIOYKIUK. JInHum
MarHuTHOM
WHIYKIAU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c97
78

MarunuTtHoe nose
MIPOBOJIHUKA C
TOKOM. OnBIT
Opcrena.
BzanmoneiicTBue
MIPOBOJTHUKOB C
TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98
fe

JlaGopatopHas
pabora «3yuenue
MarHUTHOTO TTOJISI
KaTYIIKU C TOKOM»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98
fe

[erictBue
MarHUTHOTO TIOJIS
Ha MPOBOJTHUK C
tokoMm. Cuna
Awmriepa.
Jlaboparopnas
pabora
«UcciaenoBanue
JICUCTBUS
MOCTOSIHHOTO
MarHura Ha paMKy C
TOKOM)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9a
c0

JleiicTBue
MarHMTHOTO MOJIS
Ha JABUXKYILYIOCA
3apSKEHHYIO
yactuiyy. Cuia
Jlopenma. PaGora
cuibl JIopeHna

bubmnorexa [HOK
https://m.edsoo.ru/ff0c9d
4

SHGKTpOMaFHI/ITHaH

uHaykius. [Totok
BEKTOpa MarHUTHOU
uaaykiuu. JJ1C



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

WHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHOM
uHaykiuu Dapajaest

JlaGopatopHas
pabota
«HUccnenoBanue
SIBJICHUSI
JIEKTPOMArHUTHOM
VHIYKIHN

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal
50

NHIyKTUBHOCTD.
SIBnenue
CaMOMHYKIIHH.
OJ1C
CaMOWHIYKIHH.
OHeprus
MarHUTHOTO TIOJIS
KaTYIIKH C TOKOM.
DJIEKTPOMarHuTHOE
oJe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca6
00

Texauueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
IMOCTOSTHHBIC
MAarHUThI,
3JIEKTPOMArHHTBHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTENIH
3JIEMEHTaPHBIX
JaCTHII,
MHyKIAOHHAs
1eYb

10

O06o06maromuit ypok
«MarnutHOe moIe.
DNeKTpOMarHUTHas
WHTY KIS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab
82

11

KoHntponpnas
pabota no Teme
«MarsauTtHoOe 1oue.
DneKTpoMarHuTHast
UHIYKIUSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad
58

12

CBoOoHBIE
MEXaHUYECKHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cafl

KoJIeOaHMS.
I'apmonnueckue
KoJIeOaHMS.
VYpaBHeHue
TapMOHUYECKUX
KoJIeOaHHIA.



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

[IpeBparmienue
SHEPruu

13

Jlaboparopnas
pabora
«HccnenoBanue
3aBUCHMOCTH
Tepro/a MajbIxX
KOJIeOaHUH rpy3a Ha
HUTH OT JJTUHBI
HHUTU ¥ MacChl
rpy3a»

14

KonebarenpHbIi
koHTYp. CBOOOIHBIC
JJIEKTPOMArHUTHBIC
KoJIcOaHUS B
HJeaTbHOM
K0JIe0aTeIbHOM
KOHType. AHAJIOTHUS
MEXTY
MeXaHUUECKUMHU 1
AIEKTPOMArHUTHBIM
1 KOJICOaHUSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb8
20

15

®opmyna TomcoHa.
3aKOH COXpaHEeHUs
SHEPTUHU B
UCATbHOM
KoJIe0aTeIbHOM
KOHTYpe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb9
c4

16

IIpencrasienue o
3aTyXarolmx
KOJIeOaAHMSAX.
BrIHyX1eHHBIE
MEXaHUYECKHE
KOJIEOaHMSL.
Pe3onanc.
BrIHyX1eHHBIE
3JIEKTPOMAarHUTHbIE
KoJsie0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb
86

17

[IepeMeHHBIH TOK.

bu6mmoreka [IOK

CunycouanbHbII
MIEPEMEHHBIHN TOK.
MontHocTh
MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U
JIEHCTBYIOIIIEE
3HAYEHUE CHIIBI
TOKa W HaIPsHKEHUS

https://m.edsoo.ru/ff0cbd
34

Tpaucdopmarop.



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820

18

[TpousBoacTBO,
nepegaya u
notpedieHue
AJIEKTPUYECKON
SHEpPruu

19

YerpoicTBo u
MIPAKTUYECKOE
PUMEHEHUE
3IEKTPUUYECKOTO
3BOHKA, T€HEpaToOpa
NEePEMEHHOT0 TOKa,
JIMHUN
3JeKTponepeaad

bubmnoreka [IOK
https://m.edsoo.ru/ff0cc3
24

20

OKOJIOTHYECKHE
PHUCKU TIpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTHUH.
Kynberypa
HACIIOIB30BaHUS
3JIEKTPOSHEPIUU B
IIOBCEIHEBHON
JKM3HU

21

Mexannueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeHHs..
[Tepuoa. Cxopocthb
pacnpocTpaHeHus: U
JUITMHA BOJIHBI.
[Tonepeunsie n
POAOIbHBIEC BOTHbI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cca
54

22

3Byk. CKOpOCTh
3ByKa. ['poMKkocThb
3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ccc
Oc

23

DNEeKTPOMarHUTHHIE
BOJIHBI, X CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe

u ckopocts. [Ikana
3JIE€KTPOMAarHUTHBIX
BOJIH

24

[TpuHLMIBI
paauoOCBI3U U
TEICBHUACHUS.
PasButue cpencrs
CBSI3M.
Pannonokamnus

25

KontponbHas
pabora «Konebanus
Y BOJTHBD»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cc6Hf
8



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324

26

[IpssMmonuHeriHoe
pacnpocTpaHeHue
CBETa B
OJIHOPOJIHOM cpeJie.
Toueunsbrit
HCTOYHHK CBETA.
Jlyu cBeta

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd3
50

27

OtpaxxeHue cBera.
3aKOHBI OTPAKEHUS
ceera. [loctpoenue
M300pakeHH B
IUIOCKOM 3€pKaje

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd4
e0

28

[Ipenomnenue
ceera. IlomHoOEC
BHYTpEHHEE
OTpa’KEHHUE.
[IpenenbHblii yroiu
ITOJIHOT'O
BHYTPEHHETO
OTpaKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd7
fo

29

JlaboparopHas
pabota «M3mepenue
TIOKa3aTesst
IPEIIOMIICHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd6
Ta

30

JIMH3EL
IToctpoenue
M300paKeHHH B
munH3e. Popmyna
TOHKOM JIMH3EL.
VBenuueHue TMH3bI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cdd
le

31

JlaGoparopHast
pabora

«HccnenoBanue
CBONCTB
U300paKeHHI B
JIMH3aX)

32

Hucnepcus ceera.
CJ10KHBIN COCTaB
Oenoro cBera. LIBer.
Jlaboparopnas
pabora
«HaOmronenue
TUCTIEPCUU CBETa»

33

NuTepdepenius
ceta. udpaxmms
CBETA.
Judpakunonnas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced
22



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350

peméTKa

[Tonepeunocts bubnuoreka [IOK
34 CBETOBBIX BOJIH. https://m.edsoo.ru/ff0cf0
[Monspusanus ceera 2e
Onruyeckue
pUOOPHI U
35 YCTpPOMCTBA U
YCIIOBUS UX
0€30I1MacHOTO
PUMEHEHHUS
I'panuisl
PUMEHUMOCTH
KJIACCUYECKOMN
bu6mmoreka [IOK
36 MEXQHHIH. https://m.edsoo.ru/ff0cf8
[Toctynats! 2
CICIHAIIEHOM
TCOPHH
OTHOCHTEIILHOCTH
OTHOCUTEIHLHOCTh
OJTHOBPEMEHHOCTH. bu6mmoreka [JOK
37 3amemieHne https://m.edsoo.ru/ff0cfad
BPEMCHHU H 2
COKpAIICHHUE JIJTHHBI
OHeprus U UMITYJIbC
PENATUBUCTCKOMN
gacTulpl. CBI3b bubmmorexa [TOK
38 . https://m.edsoo.ru/ff0cfc6
MAacChI C SJHEPTHEH 1 g
UMITYJIBCOM.
DHeprust MoKos
39 KonTponsHas bubnuoreka [IOK
pabota «OnTuka.
OCHOBBI
. https://m.edsoo.ru/ff0ct6f
CICIUAILHOM 0
TEOPHUH
OTHOCHUTCIIBHOCTH
DoToHELI. dDOpMyna Bubnuoteka HOK
40 [Inanka. DHeprus u https://m.edsoo.ru/ff0cfel
UMITYJI6C (DOTOHA 6
OTKpBITHE U
HCCIIeIOBaHUE bu6mmorexa [JOK
41 dotorddekra. https://m.edsoo.ru/ff0cffc
OnpiTel A. T. 4
CroneroBa
3aKOHBI
doroaddexra.
VYpaBHeHue bubnuoreka [IOK
42 OuHITEeHHA 11 https://m.edsoo.ru/ff0d01
doroaddexra. Se



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e

«Kpacnas rpanuia»

doTordpdexra
JlaBieHwue cBeTa.
Omngiter I1. H. Bbu6mmorexka [JOK
43 JleGenena. https://m.edsoo.ru/ff0d04
XUMUYECKOE a6
JNICUCTBUE CBETA
TexHuueckue
YCTpPOMCTBA U
PaKTUIECKOE
44 pUMEHCHHE:
(doTO3IEMEHT,
dborogaTuuk,
coJHeuHast OaTapes,
CBETOJINO]
Pemenne 3agau mo bu6mmoreka [JOK
45 TeMe «DIEMEHTHI https://m.edsoo.ru/ff0d03
KBaHTOBOM ONTHKM 02
Moaens atoma
Tomcona. OnbIThI
Pesepdopaa o bubmmorexa [JOK
46 PAaCCEesHHUIO 0. https://m.edsoo.ru/ff0d09
YacTHIl, la
[Inanerapnas
MOJIeNIb aTOMa
bu6mmoreka [IOK
47 Hocrynaret bopa https://m.edsocf.lru/fﬂ)dOa
fa
N3nyyenue un
TIOTJIONICHUE
¢doToHOB TpHU bubnnorexa [IOK
48 NEPEXO/IE aTOMa C https://m.edsoo.ru/ff0d0a
OJIHOTO YPOBHS fa
DHEPIUU Ha JPYTOM.
Bunael cexktpoB
BousiHOBBIE CBOMCTBA
qacTUll. BoJIHEI 1€
Bbpoiins.
KopITyCKyIspHO- bubnnorexa [JOK
49 - https://m.edsoo.ru/ff0d0c
BOJTHOBOM JyaJlu3M. 28
CroHTaHHOE U o
BBIHYKJICHHOE
U3JTy4YeHHE
OtkpbITHE
PalMOaKTHUBHOCTH.
Omnsite Pesepdopna bubmuorexa [JOK
50 I10 OIPEIEIICHUIO https://m.edsoo.ru/ff0d0f
cocTasa d2

PaaAOaKTUBHOT'O



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6

W3ITyYeHUS

51

CgoiicTBa anbda-,
Oera-, ramMmMma-
H3ITyYCHUSI.
Busnane
PaJIMOAKTUBHOCTH
HAa YKUBbBIC
OpTraHU3MBI

52

OTkpbITHE IPOTOHA
Y HEUTpOHA.
N3orombl. Anbda-
pacna.
DNEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3JTy4YeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d11
62

53

DHeprusi CBs3U
HYKJIOHOB B sIJIp€.
S nepHble peakuuu.
SnepHslil peakTop.
[Tpobaemsr,
TIEPCIICKTHBHI,
9KOJIOTUYECKHE

bubmnoreka [IOK
https://m.edsoo.ru/ff0d13
56

ACIICKTHI ;mepHoﬁ
OHECPre€TUKU

54

DneMeHTapHbIe
YaCTHIIBI.
OTkpbITHE
HO3UTPOHA.
Metonrn:
HaOJIOICHUS U
perucTpanun
3JIEMEHTapPHBIX
yactull. Kpyrisii
CTOJ
«DyH1TaMEHTAJIbHBI
€ B3aUMOIECHUCTBUS.
EnunctBo
buznyecKoi
KapTHUHBI MUPay

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0dOe
38

55

Oransl pa3BUTUSA
ACTPOHOMHH.
[IpuxknagHoe u
MHPOBO33PEHYECKOE
3HAYEHHUE
actpoHomuu. Bug
3BE3THOrO HedAa.
Co3sBesnus, spKue



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162

3BE3/IbI, IJIAHETHI,
UX BHIUMOE
JIBIDKECHUE.
ConHeuHas crcTeMa

56

Conaue. ConHneunas
aKTUBHOCTb.
Hcrounuk sHeprun
CouHIta 1 3B€31

57

3BE31BI, UX
OCHOBHEIC
XapaKTEPUCTUKH.
3BE3bI IVIaBHOU
ITOCJIEJOBATENHLHOCT
nu. BHyTpeHnHee
CTPOCHUE 3BE3I.
CoBpeMeHHbIE
MIPE/ICTABICHUS O
MPOUCXOXKJICHUU U
spomonuu ConHia
1 3BE3]

58

Muneunsiii [IyTe —
Hama ["amakTuka.
Ilonoxenue u
nemxenne CoHia
B I'anakTuke.
lNamaktuku. YE€pHbie
JBIPBI B SIAPAX
rajakTHK

59

Bcenennas.
Pa36eranue
rajakTuk. Teopus
Bonbmioro B3phIBa.
PenuxroBoe
W3JIyYCHHE.
MeraramakTuka

60

Hepemennsie
poOJIeMbI
aCTPOHOMHHU

61

KonTtposnpHas
pabota «DIeMeHThI
aCTPOHOMHUU U
acTpOU3UKID

62

OO6o0maroHiA
ypok. Ponb ¢pusuku
U aCTPOHOMUU B
9KOHOMHYECKOM,
TEXHOJIOTHYECKOM,
COILIMAIbHOM U




ATUYECKOM cdhepax
JEeATEIIbHOCTH
YeJI0BeKa

63

O06o00maronwmit
ypok. Ponb u mecto
bu3MKY 1
aCTPOHOMUH B
COBPEMEHHOM
HAay4YHOU KapTUHE
Mupa

64

O06o6maronumit
ypok. Ponb
¢uznueckoil Teopun
B (hOpMUPOBAHUH
IIPEICTABJICHUN O
¢duznueckoit
KapTUHE MUpa

65

Oo6o0maromuit
ypok. Mecro
buznueckoit
KapTUHBI MUPa B
o0miem psiny
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
IIPEICTABICHUM O
npupoe

66

PesepBHblii ypoK.
MarunuTtHoe moJe.
DneKTpoMarHuTHast
WHIYKIHS

67

PesepBHBIil ypOK.
Ontuka. OCHOBBI
CIIEIHATbHOM
TEOPUU
OTHOCHUTEJIBHOCTHU

68

Pe3epHblii ypok.
KsanToBas dusuka.
DNeMEHTBI
aCTPOHOMUU U
acTpopU3NKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d17
84

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

HPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA



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

OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero o01mero oopa3oBaHus

JlemMoHCcTpUpOBaTh Ha IMpUMEpax poidb U MecTo (U3UKH B
dbopMUpPOBaHUM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
pPa3BUTHU COBPEMEHHON TEXHUKH U TE€XHOJIOTH, B IPAKTUYECKON

NEeITEIbHOCTH JII0JeH

Y4uuTeiBaTh TpaHMILBI [PUMEHEHUS M3YYEHHBIX (U3NYECKUX

MOJIEJICH: MaTepHUallbHas TOYKA, MHEPLMAJIBbHAS CUCTEMa OTCYETA,

aOCOIOTHO TBEPIOE TENO, UACAIBHBIM ra3; MOAEIU CTPOEHUS
ra3oB, >KMJIKOCTEW M TBEPABIX TeEJ, TOYCHHBIA IIICKTPHUYECKUI

3apsi — IPH PEIICHUH PU3NUISCKUX 3a/1a4

PacnioznaBate Qusnueckue sBIEHUS (IPOLECCHI) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KNHETUUYECKON
TEOPUH CTPOEHUS BELIECTBA M IEKTPOAMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  TPSMOJMHEWHOE  JIBWXKEHHE, CBOOOIHOE
najeHue  Tell, JBW)KEHHE 10  OKPYKHOCTH,  HHepLus,
B3auMojieiicteue Ten; audys3us, OpOyHOBCKOE JBHKCHHE,
CTpOEHHUE KMIKOCTEH W TBEPIABIX Tel, U3MEHEHHEe o0BEMa Ten
Opu  HarpeBaHuu  (OXJAXIEHUHU), TEIJIOBOE  paBHOBECHE,
UCIIapeHue,  KOHJEHcalus,  IUIaBJI€HHE,  KpHUCTaUIM3alLus,
KUIICHUE, BJIAXXHOCTh BO3/yXa, IOBBIIIEHHE IaBJICHUS ra3a NpH
€ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXIY MapaMeTpaMu
COCTOSIHMSL ~rasa B  M30Ipoleccax; dJIeKTpU3auus  Tell,

B3aMMO/JICHCTBUE 3apsI0B

OnucelBaTh MEXaHUYECKOE ABVIKCHUC, HCIIOJIb3YyA (i)I/ISI/I‘-ICCKI/Ie
BCJINYHHBI: KOOpJuHara, nyThb, MEpEeMCIICHUC, CKOpPOCThD,
YCKOpPE€HHUE, Macca TEja, CUJIa, HMMIIYJbC TEJIa, KHUHECTUYCCKas
SHEprusd, MNOTCHIUAJIbHAA JHCPrusa, MCXaHUYCCKaA pa60Ta,
MCXaHHUUYCCKaA MOINHOCTBL; IIPU OIMMCAHHU IIPABUJIBHO TPAaKTOBATH
@HSHHCCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYWH, HX 0003HaYCHUSA U
CAUHUIBI, HaxXoaAUuThb (bOpMyJIBI, CBA3bIBArOIIHC JAaHHYHO

(GU3NUECKyI0 BETMUMHY C IPYTMMHU BEJIMUMHAMU

10 KVIACC

Kon

MPoBePSIEMOro

pe3yJabTara
10.1
10.2
10.3
104
10.5

OnucelBaTh W3yYEHHBIE TEIUIOBBIE CBOMCTBA T€I U TEIUIOBBIC
SBJICHUS, WCIOJB3Yys (U3NYECKHE BEIUYMHBI: JaBJICHUE Tra3a,
TEMIIepaTypa, CpeIHsAsd KUHETHYECKas DHEPrusl XaOoTUYECKOTO
JBWKEHUS MOJIEKYJ, CPEIHEKBAJpaTHUYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOThl, BHYTPEHHssI »Heprus, pabora rasa,

KOS(b(l)I/IHI/ICHT IIOJIC3HOT'O ﬂeﬁCTBHH TCIIJIOBOI'O0 ABUTIATECIIA; IIPpU




ONMCAaHWU  MPABWIBHO  TPAaKTOBaTh  (U3MYECKUH  CMBICI
UCTIONB3YEMBIX BEJTMYMH, UX 0003HAYCHUS M €IMHHUIIBI, HAXOIUTh
dbopMyIbl, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C

APYruMu BCJIMYMHAM

10.6

OnuceiBaTh W3YYEHHBIE JJIEKTPUYECKHE CBONCTBAa BEIIECTBA U
JNEKTPUYECKUE SBJICHHUS (IIPOLECCHI), HCIONB3Yysl (PUINIECKUE
BEJIMUMHBI:  JJIEKTPUUECKUN  3apsl, OJEKTpUUECKoe  ToJe,
HaMpPsKEHHOCTh TMOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IMPHU
ONMHMCAaHWW  TPABUIBHO  TPAaKTOBAaTh  (PU3MUECKHd  CMBICTT
UCTIONB3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €AMHMUIIBI; YKa3bIBATh

dbopMyIibl, CBA3BIBAIOIIME MJAHHYIO (DU3MUYECKYIO0 BEIMYHHY C

APYTruMHU BCIMYNHAMUA

10.7

aHaTU3UPOBaTh (PU3UUECKUE MPOLECCHl M SIBICHUS, HCIIONB3YS
(u3nyeckne 3aKOHbI U MPUHIUIbL: 3aKOH BCEMUPHOTO TATOTECHUS,
I, I u III 3akoHbl HbOTOHA, 3aKOH COXpPAaHEHUS MEXAaHUYECKOMN
JHEPruM, 3aKOH COXPAHEHMS MMILYJIbCA, IPUHLUI CYNEPIO3ULINH
CWJ, NPHUHLMI DPABHONIPABUS HHEPLUUAIBHBIX CHCTEM OTCUYETA;
MOJIEKYJIIPHO-KUHETUYECKYI0O  TEOpPUI0  CTPOCHUS  BELIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpEIHEW KHHETHYECKOW HHEPruu
TEIJIOBOTO JIBMJKEHHUSI MOJIEKYJ C aOCOJIOTHOM TeMIeparypoi,
NEPBBIN 3aKOH TEPMOJUHAMMUKHY; 3aKOH COXPaHCHHUS
NIEKTPUYECKOro 3apsana, 3akoH Kyisiona; mpu 3ToM pasinyaTh
CIIOBECHYI0  (DOpPMYJHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAXXEHHUE U yCIOBUS (TPAHULIBI, 00JACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHIMIIBI JCHCTBHUS MallUH, IPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pPa3UyYaTh YCIOBUS HMX O€30MacHOTrO

HCIIOJIBb30BaHH B HOBCCHHGBHOﬁ KHU3HU

10.9

BhBINIOMHATE  AKCIIEPUMEHTHl MO0  HUCCIICJOBAHUIO  (DU3HUECKUX
SIBJICHUH W TIPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHH; Tpu 3TOM (HOpMYIHpOBaTH TpoOiieMy (3amady) H
THIIOTE3Y Y4YEeOHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEUIOKEHHOTO  O0OpYyJOBaHUS,  MPOBOAWTH  OMNBIT U

(bOopMyITUPOBATH BHIBOJIBI

10.10

OCYH_IGCTBJIHTB MNpsAMBIC W KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX
BCJIMYHMH; IIpU 3TOM BBI6I/IpaTB OIITHMAJIbHBIN CIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh HM3BCCTHBIC MCTOJbI  OIICHKH HOFpGHIHOCTGfI

U3MEpEHUIN

10.11

HccrnenoBaTh 3aBUCHMOCTH MEXIY (PU3MUYECKMMM BETHYMHAMHU C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUM; IIPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCHMOCTH
(u3MUecKrX BEIUYMH B BUE TaOIMIl U TpaUKOB, JeaTh BHIBOJBI

10 pe3yJibTaTaM HCCIel0BaHUs

CobmromaTh mpaBmia 0O€30MacHOTO TpyAa TIPH  MPOBEIACHUHU




10.12

HCCJICIOBAaHUM B paMKax Y4eOHOro JSKCIEpPUMEHTa, Y4eOHO-
HCCIIEI0BATEIIbCKOM U MPOEKTHOMN JIESITEIIbHOCTH C
UCIIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOUCTB U Ja0OpaTOPHOTO

000py10BaHUs

10.13

Pemiate pacu€THele 3amauM ¢ SBHO 3aJaHHOM (pusnmveckoi
MOJICNIBIO, UCTONb3Yysl (U3NYECKHE 3aKOHbl W MPUHIUIBI, Ha
OCHOBE aHaJIM3a YCIIOBHS 33Ja4d BBIOMpATh (PU3NIECKYIO MOJEb,

BBIIETIATH (PU3HUECKHUE BEIMUUHBL U (OPMYIIbl, HEOOXOIUMBIE IS
€€ pelleHus, TPOBOJUTH PACUYETHI W OIEHWBATh PEATBHOCTH

MOJTyYE€HHOT0 3HaueHus1 (PU3NUYECKOI BETNUMHBI

10.14

Pemath  KayecTBEHHblE  3a/aud:  BBICTpPAaUBAaTh  JIOTMYECKU
HEIPOTUBOPEYMBYIO  LIEMIOYKY PACCYXKICHHH C ONOpOM Ha

HN3Y4YCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (1)H3PI‘I€CKI/I6 SABJICHUA

10.15

Hcnonp3oBaTe MpH peUIEHWH Y4YeOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJOTMM JJISl TOMCKA, CTPYKTYpHUpPOBaHMS,
UHTEPIPETALNHU U MPEICTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON
UHpOpPMALMK, MOJYYEHHOHM M3  pa3iMyHbIX  HMCTOYHHUKOB;

KPUTHYCCKH aHAJIIM3UPOBATH IIOJTYy4aCMYHO I/IH(I)OpMaI_II/II-O

10.16

[IpuBoauTE MprMeEpHI BKIIaZa POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-
¢U3MKOB B pa3BUTHE  HAyKH, OOBSCHEHHE  IPOLIECCOB

OKpY’KaroIIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS 110 (DH3HUKE B MOBCEAHEBHOMN
XKU3HU JUIsi  oOecrieueHHuss O€30MacHOCTH TpU  OOpalieHuH C
npudopaMu W TEXHUYECKUMH YCTPOHMCTBAMH, Ui COXPaHEHHSI
30POBbSI U COOJIOJICHUST HOPM SKOJIOTHYECKOTO IOBEJCHUS B

OKpYKarolen cpeae

10.18

PaGorate B Tpymme ¢ BBIMOJHEHWEM Pa3IUYHBIX COIUATBHBIX
poreii, IUIAHUPOBaTh ~ paboTy  TPYIIIIHI, paroHaIbHO
pacripefieniaTh O00S3aHHOCTH U IJIAHUPOBATh JEATEIBHOCTh B
HECTAHJIAPTHBIX  CUTYyallUsAX, aJeKBaTHO OIEHUBATh  BKJAJ
Ka)XJ0r0 M3 yYaCTHUKOB TIPYIIbl B PELIEHUE paccMaTpuBacMOM

poOJIeMbI

11 KITACC

Koxa npoBepsiemoro
pe3yJabTara

IIpoBepsiemMblie NpeAMeTHBIE Pe3yJILTATHI OCBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero 00ero 06pa3oBaHus

11.1

JleMOHCTpUpOBAaTh Ha HpUMEpax pojib U MecTo (GU3MKU B
(hopMHUPOBAaHMM COBPEMEHHOW HAay4HOW KapTHHbI MHUpPA, B
Pa3BUTUU COBPEMEHHOM TEXHHUKU U TEXHOJOTHUH, B MPAKTUYECKOMN
JESITEeIbHOCTH JIOJICH, LEIOCTHOCTh M E€IUHCTBO (DU3MUECKOH

KapTHHBI MUpa




11.2

VY4uThIBaTh TIPAaHULBl IPUMEHEHUS M3YUYEHHBIX (PU3MUYECKUX
MOJICJIE: TOYEUHBIM DIEKTPUYECKUM 3apsAn, sAcpHas MOZCIb
aTOMa, HYKJIOHHas MOJelb AaTOMHOIO sApa IIpU PpELICHUU

¢bu3nvecKux 3a1a4y

11.3

PacnioznaBate ¢usnueckue sBieHHs (IIPOLECCh) U OOBSACHATh UX
Ha OCHOBE 3aKOHOB OJJIGKTPOJMHAMUKA W KBAHTOBOW (DHU3HKH:
AJIEKTPHUYECKAs MPOBOJIUMOCTD, TEIIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE  JICHCTBUS  TOKA, B3aUMOJICHCTBHE  MAarHUTOB,
JJIEKTPOMArHUTHAsT WHAYKIHUSA, JCHCTBHE MArHUTHOTO TMOJISA Ha
MPOBOJTHUK C TOKOM M JABYDKYIIUICS 3apsil, DJIEKTPOMAarHUTHEIC
KoJjeOaHusT W BOJHBI, NPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA,
OTpaXeHHe, TpejoMieHue, wuHTepdepeHnus, audpakius u
MOJIApU3aIisl  CBETa, JUCTIEPCUS CBeTa, (DOTOIIEKTPUUCCKUH
apdextr (dhotorddexr), cBeToBoe HaBIEHHE, BO3HUKHOBEHUE
JMHEHYATOTO0 CIIEKTpa aTroMa BOAOPO/AA, €CTECTBEHHAas W

HUCKYCCTBCHHAA PAINOAKTHUBHOCTDb

11.4

OnuceiBaTh H3y4YEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKUE,
MarHuTHbIE,  ONTHYECKUE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH
pPa3IUYHBIX Cpel) M AJIEKTPOMAarHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEIMYMHBL: JIEKTPUUECKUI 3apsn, cuia
TOKa, INEKTPUUYECKOE HanpsDKeHue, AIIEKTPUYECKOE
COMPOTHUBIIEHUE, pa3HOCTh moTeHnuanoB, JJC, pabora ToOKa,
MHAYKIUS MarHuTHOTO moisl, cuina Awmmepa, cuwia JlopeHna,
MHAYKTUBHOCTb KaTYyILIKH, SHEPTHUS JIEKTPUUYECKOTO0 U MAarHUTHOTO
HoJIeH, NepuoJ 1 yacToTa KoiebaHuil B KoyieOaTeabHOM KOHTYpeE,
3apsi M CWIa  TOKa B Ipollecce  TapMOHMYECKUX
JIEKTPOMArHUTHBIX ~ KojieOaHuil, (OKyCHOE pacCcTOsiHME H
ONTUYECKasl CHJIA JIMH3bL, NIPU ONMMCAHUM INPABWIBHO TPAaKTOBATh
(¢u3NYeCKUil CMBICT MCHOJIB3YEMBIX BEJMUYMH, UX O0O3HAUEHUS U
€IMHUIIBl;  yKa3blBaTh  (OPMyJIbI,  CBS3BIBAIOLIME  JIAHHYIO

(I)I/ISI/I‘IGCKYIO BCJIIMYUHY C APpYTUMU BCIIMUMHAMU

11.5

OnuceiBaTh W3y4YCHHBIC KBAHTOBHIC SBICHUS U  IPOIECCHI,
UCTIONB3Ys (PU3UYECKHE BEITHMUUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJH, JJMHA BOJHBI W 4YacTOTa CBETA, SHEPTUS M HUMITYJIEC
¢doToHa, MepHoja TMONypacmana, dHEPTHs CBSI3UM ATOMHBIX SEp;
OpyU OINUCAaHUM NPABWIBHO TPAKTOBAaTh (PU3UUECKUH CMBICIT
WCTIONB3YEMBIX  BEJMYUH, WX OO0O03HAUYECHUS W  CIUHHIIEI,
yKa3plBaTh  (HOpPMyJIbl, CBA3BIBAIOIIME JaHHYI (DU3UYECKYIO
BEIIMYMHY C JPYTHMH BEIUYMHAMH, BBIUUCIATH 3HAYCHHUE

(hU3UIECKO BETMIMHBI

11.6

AHaJ'H/ISI/IPOBaTI) (i)I/ISI/I'-IeCKI/Ie OpoueCcCbl M SABJICHUA, HCIIOJIb3Ys
(1)I/I3I/I‘ICCKI/IG 3aKOHblI W HNPUHOUIIBI:  3aKOH OMa, 3aKOHBI

IIOCJICA0BATEIIBHOTO U IMapaJlJICIbHOI0 COCANMHEHUA MMPOBOJHHUKOB,




3akoH JIxoyssg — JleHna, 3aKOH 3JEKTPOMArHUTHOW WHIYKIWY,

3aKOH TNPSMOJMHEHHOrO0  paclpoCTpPaHEHHUs CBETa, 3aKOHbI
OTPaXEHHSI CBETa, 3aKOHBI TIPEJIOMIICHHS CBETa, YypaBHEHHE
OiHmTeitHa 111 QoTorddexTa, 3aKOH COXpAaHEHHS DHEPruw,
3aKOH COXpaHEHHS UMITYJIbCA, 3aKOH COXpaHEHHUS
NIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHUS MacCOBOIO YHUCIA,
nocrynatel bopa, 3akOH paIMOaKTHBHOTO pacrana; Mpu 3TOM
pas3nn4aTh CIIOBECHYIO (bOpMyITHPOBKY 3aKOHa, ero
MaTeMaTH4eCKOe BBIPA)KEHHUE W YCIOBHUA (TpaHUIIbI, 00JIACTH)

IPUMCHUMOCTU

11.7

OHpeI[eJIHTB HAIpaBJICHUC BCKTOpA MHAYKIHWU MArHuTHOI'O IIOJIA

MPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia

11.8

CtpouTh U ONUCHIBATH H300paKE€HUE, CO3JaBaeMOE€ IJIOCKUM

3€PKaJiOM, TOHKOW JIMH30U

11.9

BBIMONHATE  AKCHEPUMEHTHI IO  HCCIEOBAHUIO  (U3UIECKUX
SBJICHUHA M TPOLIECCOB C MCMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX
u3MepeHuil; npu 3toM GopMyJIHMpoBaTh Mpobiemy (3amady) u
THIIOTE3Y Y4eOHOTO OSKCIEPHUMEHTa, COOMpaTh YCTaHOBKY W3
NPEJIOKEHHOTO  00OpYJOBaHMS,  NPOBOJUTH  ONBIT U

(hopMynHpOBaTh BHIBOJIBI

11.10

OcyecTBIITh NpsIMbIE W KOCBEHHBIE H3MEPEHUS (UINYECKUX
BEJIMYMH; TIPH 3TOM BBIOMPATH ONTUMAIIBHBINA CIIOCO0 U3MEPEHUS U
HCIIOJIb30BaTh  M3BECTHBIE METOJBl OLICHKH IOTPEIIHOCTEN

U3MEpEHUN

11.11

Uccnenosarts 3aBUCUMOCTH bu3IecKuX BEJINYNH C
HCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUI; IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOTYUYEHHON 3aBHCHUMOCTH
(1)I/ISI/I‘ICCKI/IX BCJIIMYHH B BUJIC Ta6JII/II_I nu Fpa(l)I/IKOB, JeJIaTh BBIBOJbI

110 pE3yJibTaTaM HUCCJICI0BaHUA

11.12

CoOnromate mpaBuia 0€30MacHOro TpyAa TMpH  MPOBEACHUU
HCCIIEIOBAaHUM B paMKax Y4YeOHOro OKCIIEpUMEHTa, Y4yeOHO-
HCCIIEI0BATENbCKON u IIPOEKTHOMN JEATEIBHOCTH c
UCIOJb30BAHUEM M3MEPHUTEIbHBIX YCTPONCTB M Ja0OPATOPHOTO

00opy0BaHuUs

11.13

Pemarp pacuérHble 3amaud C SABHO 3aJaHHON (PU3HUYECKOI
MOJIENIbIO, HCHOJB3yd (U3MUECKUEe 3aKOHBI M TMPUHIMIIBI, Ha
OCHOBE aHaJIn3a YCJIOBHUS 3a/1a4M BbIOUPATh (GU3UYECKYIO0 MOJAEb,
BBIJICIIATH (PU3MUYECKUE BEIUYUHBI U (POPMYIIBI, HEOOXOUMBIE ISt
e€ pelleHus, NPOBOJUTh pacu€Tbl U OLEHUBAThb pPEAIBHOCTh

IMMOJIYYCHHOTI'O 3HAYCHU (bH?»H‘IGCKOfI BCIINYMHBI

11.14

Pemiate Ka4YCCTBCHHBIC 3aJa4um: BBICTPpAUBATDb JJOIrM4YCCKHU

HCIIPOTUBOPCUYMBYIO  LCHOYKY paccy;w:[eHHfI C OHOpOfI Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘ICCKI/IG SABJICHUSA




11.15

Hcnonb3oBath mnpu pemieHud Y4eOHbIX 3aJad COBPEMEHHBIE
WH(POPMAIIMOHHbIE TEXHOJIOTUU JJISi TIOUCKA, CTPYKTYPHUPOBAHUS,
MHTEPIIPETALNU U IPECTaBICHUs yUeOHO! U HAyYHO-TIOMYJISIPHOI
uHpoOpMaluy, TMOJIYYEHHOM U3  pa3IUYHbIX  HMCTOYHHKOB;

KPUTHYECKH aHAJIU3UPOBATH MOTydYaeMyt0 HHPOPMALIUIO

11.16

OOBACHATH  NPHUHUUNBI ~ ACHCTBHUS  MAllWH, TNpPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasiavyaTh YCIOBHS HX O€30IaCHOrOo

HCIIOJIb30BAaHUS B HOBCCIIHGBHOﬁ KHU3HU

11.17

[IpuBouTE MpHUMeEpHI BKIIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B  pa3BUTUE HAyKH, B OOBSACHEHUE IPOLECCOB

OKpY’KaroIlero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUYECKHAE 3HAHUS 110 (PU3UKE B TIOBCEAHEBHOM
KU3HH Uil oOecrieueHuss O€30MacHOCTH TIPH  OOpallleHuu C
npubopaMi M TEXHUYECKHMMH YCTPOWCTBAMH, IJI COXpPAaHEHHS
3I0POBBSI M COOJIOZIGHUSI HOPM DJKOJOTHMYECKOTO TIOBEICHUS B

OKpYy’Karolien cpeze

11.19

PaGorate B Tpymnme c BBINOJIHEHWEM pPa3IUYHbIX COLUAIBHBIX
poJieH, IUTaHuPOBaTh PabOTy IPYIIIbI, PALIMOHATBHO PACIPEALIIATh
00s3aHHOCTH W IIJIAHUPOBATh JESATENLHOCTh B HECTAaHAAPTHBIX
CUTYyallUsX, aJIeKBAaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 yYAaCTHUKOB

IpYMIIbI B pEIlIEHUE pacCMaTpUBAEMOM MPOOIEMbI

INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3nesa

Kon nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPRKaAaHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHUMA

®uszuka — Hayka o mnpupoae. HayudHbie meTojbI
. MO3HAHUS OKPY>KaIOIIEro MUpa. Ponb
HKCIIEPUMEHTA U TEOPUHU B MPOILIECCE MO3HAHUS

OpUPOABI. DKCIIEPUMEHT B (PH3UKE

MopenupoBanue ¢Gu3MUeCKNX  SIBICHUH U
12 npoueccoB. Hayunele runoressl. ®Pusnueckue

3dKOHbBI MW  TCOPUH. Fp AHUIBI TTPUMCHUMOCTHU

¢u3nueckux 3akoHOB. [IpHMHLMI COOTBETCTBHSL.
Pore u w™ecto ¢usuku B popMHUpOBaHUH
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B

IIPAKTUYECKOU JEATEIbHOCTH JIIOAEH




MEXAHUKA

2.1

#HHPartH#KITHEMATUKA

2.1.1

Mexanudeckoe JBUKCHHUC. OTHOCHTEILHOCTE
MCXaHHYCCKOIro  IBHXKCHMHA. Cucrema orcuéra.

Tpaextopus

Ilepememienne, CKOpocTb  (CpedHsisl CKOPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHUE
MaTepUaibHOW TOYKM, HX TIPOEKIMH Ha OCH
cucteMbl KoopauHaT. CrloKeHue nepeMenieHud u

CJIO’KEHHE CKOPOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
IIPSIMOJIMHEHOE JBIKECHHUE. I'padukn
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH WU IEePEMELICHUS MaTepUaJbHOW TOYKU OT

BpEMEHU

CBoOoHOE majieHne. Y CKOpeHrne cBOOOIHOTO

nmaacHus

Kpusonuneiinoe JBIKEHHUE. PaBHOMepHOE
JBIKCHUE MAaTEpHUaJIbHOW TOUYKH IO OKPYKHOCTH.
VrioBast CKOpOCTb, TUHENHHas CKOpOCTh. Ilepuon u

qacTota. LIeHTpocTpeMuTensHOe yCKOpeHne

TexHu4eckue ycTpoMCTBa: CIUIOMETP, ABHKECHHE

CHapsAa0B, HCIIHBIC U pCMCHHBIC IIEPEaAIN

[TpakTnueckue pabotTel. M3mepeHne MrHOBEHHOM
ckopoctu. HMccnenoBaHue COOTHOLICHHS MEXIY
Iy TSIMH, IIPOMICHHBIMU TEJIOM 3a
[IOCJIEIOBATEIIbHBIE PABHBIE IIPOMEXYTKU BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHDKECHUHM C HAYaJIbHOU
CKOPOCTBIO, pPaBHOM Hyi0. M3ydeHne nBMKeHUS
HIapyvKa B BSI3KOW KUAKOCTH. V3yueHne NBUKEHUS

Tena, OPOIIEHHOT0 TOPU30HTAIBHO

22

#H#HParH# IUHAMUKA

2.2.1

IIpuauyn  otHocurensHocTH ['anunes.  Ilepssiit

3ak0oH Hprorona. lHepruanbabie cHCTEMBI OTCYETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akoH HproToHa 11711 MaTepuaaibHOW TOYKU
B uHepuuanbHoi cucteme otcuéra (MCO). Tpetwmii

3akoH HerotoHa miis MaTCpHUaJIbHBIX TOYCK

224

3akOH BCEeMHUpPHOro TiaroteHus. Cuia TSHKECTH.

ITepBast kocmuyeckas ckopocTb. Bec Tena




225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusi. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbJKEHUS U cuiia TpeHus nokos. Koadduurent
Tpenus. Cuiia CONpOTUBIICHUS MIPU JBM)KEHUH Tella

B XKKHMAKOCTH HJIM Ia3c

2.2.7

HOCTyrIaTeJ'IBHOC U BpallaTCJIbHOC  OBUKCHUC

a0bCOIIOTHO TBép,Z[Ol" O TCJIa

2.2.8

MOMEHT CHIBI OTHOCHTEIBRHO OCH BpaliCHUs.

[lnedo cuinbl. YcioBusA paBHOBECHS TBEPIOTO Tela
B UCO

229

Texuuueckue YCTpOWMCTBA: MOAIIUITHUKH,

JABMXCHUE UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktudeckne pabotbl. UM3yueHwe BIKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH MOJ| JAEHCTBHEM
HECKOJBKMX CWI. MccienoBanne 3aBUCUMOCTH CUIT
YVOPYTroCTH, BO3HUKAIOMMX B JedopMUpyeMoit
MPY>KUHE U PE3MHOBOM 00pa3lle, OT BEJIMYMHBI UX
nedopmanuu. VMcciaenoBanne ycaoBUN paBHOBECHUS

TBEP/IOTO TeJla, UMEIOIIETO OCh BpaIlleHUs

23

HHHP ariHH#

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

I/IMHYJ'IBC MaTepHaHBHOfI TOYKH, CHCTCMBbI
MaTCpUuaJIbHbIX TOYCK. I/IMHYJ'IBC CHIJIbI u

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHusa umnyisibca B MCO. PeaktuBHOE

JBUXKCHHC

233

Pabora cuibl

234

MoHoCcTh CHITBI

235

Kunetnueckas OHCPIruAa MaTepHaﬂbHOﬁ TOYKH.

Teopema 0 KWHETUYECKON SHEPTUU

2.3.6

[ToTennuanpHas OHEpIuUsd. IloTenunanbHas SHEPIruAa

yIpyro nepopMHUPOBAHHON IIPYKUHBI.
[TorennmansHast SHeprus Tena BOJIU3HU

MOBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/I&JIBHI:IG 1 HCIIOTCHIMAJIBbHBIC CHUJIBI. CBs13b
pa6OTI)I HCIIOTCHUOHUAJIBHBIX CHJI C HU3MCHCHUCM
MeXaHHYECKOH OHCPIrun CUCTEMbI TCII. 3akoH

COXPAaHCHUA MEXaHHU4YECKOI OHCPrun

238

Ynopyrue u Heynpyrue CTOJIKHOBEHHS

239

TexHHUeCcKne  yCTpPOMCTBA: JIBHJKEHUE  DPAKET,

BOZIOMET, KOIIEp, IPYKUHHBII MHCTOJIET




2.3.10

[IpakTuyeckue  pabOTHI. Wzyuenune  cBs3u
CKOpOCTE€H  Tem  Tpu  HEYmpyrom  yjape.
HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM

MEXaHUYIEeCKOH OHEPIUU TC€JIa

MOJIEKYJISIPHAS ®U3UKA U TEPMO/MHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKON TEOPUU

3.1.1

OcHOBHEBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH. BpOyHOBCKOE IBMKECHHE.
Hubdysus. Xapaxkrep JIBKCHUS u

B3aUMOJSHCTBHUS YaCTHUII BEIlIECTBa

Mogenu cTpoeHUs Ta3oB, >XUJIKOCTEA W TBEPJBIX
TeX U OOBLSICHEHHE CBOICTB BEIECTBA HAa OCHOBE

3TUX MOJeENEN

Macca MOIJICKYII. KomnmuecTBo BCIICCTBA.

[TocTostHHas ABoraapo

TermoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

Mogens ujaealbHOTO Trasa. OcHOBHOE YpaBHCHUC
MOHGKYHﬂpHO—KHHeTquCKOﬁ TCOpHUU HUACAITBHOI'O

rasa

3.1.6

AOcomoTHas TeMIlepaTrypa Kak Mepa CcpenHen
KUHETHUYECKOW DJHEPrMM TEIUIOBOTO  JABMIKEHUS

yactul rasa. lIkama temneparyp KenpBrHa

3.1.7

VpaBuenne Knanelipona — MenaeneeBa. 3akoH

JanpToHa

3.1.8

I"a30BbI€ 3aK0HBI. 30mpoLIECCHl B MEaTBbHOM Ta3e

C NOCTOSIHHBIM KOJIMYECTBOM BCHIECTBA. M30TEpPMA,

n30Xxopa, n3odapa

3.1.9

TexHUYeCKUE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTnueckue  pabotbl.  M3mepeHue  Macchl
BO3yXa B KiJIaccHOM KoMHare. MccrnenoBanue
3aBUCUMOCTH MCKAY MNapaMCTpaMu COCTOAHUA

Pa3pCKCHHOI'O I'a3a

OCHOBbI TEPMO/IMHAMUKIA

3.2.1

TepmoauHamuueckas cucreMa. Bnyrtpennss
SHEPTHUs TEPMOJUHAMUYECKON CUCTEMBI M CIIOCOOBI

e€ N3MEHEHUA

322

KonuuectBo Ttemnorel u pabora. BHyTpeHHss

SHEPIrud OAHOATOMHOI'O NACAJIBHOI'O Ira3a

Buner TeIIonepe1auu: TEIJIONPOBOAHOCTb,




32

323

KOHBEKIMA, HU3IyuyeHue. Termno€éMKocTh Tea.
VnenpHas  TEINIOEMKOCTL  BemiectBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TEILIONCPCaAdYC

324

[lepBeiit  3akoH TepMoauHaMuku. [IpuMeHneHue
IIEPBOTO 3aKOHA TEPMOJAMHAMHUKHU K M30IPOLIECCAM.

['padmyeckas uHTEpIpeTanus paboThI raza

3.25

TeroBble  MamuHbl.  [IpuHnounel — gercTBus
TeroBeiXx MammuH. [IpeoOpa3oBaHusi >HEpruu B
TeroBbiX MammHax. Kosdduuuent mnone3noro

nevictBust (manee — KIIJI) TemimoBoil MalIvHBL.
[Muxn Kapuo u ero KII/|

3.2.6

Bropoii 3akon tepmogunamuku. HeoOpatumocTh
MIPOLECCOB B MpHUpojae. TemaoBble BUraTENN.

DKOJIOrH4ecKHe MpoOIeMbl TEIIIOIHEPTETUKU

3.2.7

TexHnuueckue YCTpOﬁCTBaZ ABUTATCJIb BHYTPCHHCTO

CropaHus, OBITOBOM XOJIOAUJIBHUK, KOHOAUIUOHCD

3.2.8

[Tpaktiueckue pabotel. M3mepenue yaenbHOM

TEIIOEMKOCTH

3.3

##HPari## Al PEIATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbLIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u kKoHAeHcanus. Mcnapenue u
KUATICHHE. YIelbHas TEIUIoTa MapooOpa30BaHMS.

3aBUCHMOCTh TEMIICPATYPbI KUIICHUA OT JaBJICHUA

332

AOcoroTHAEI ¥ OTHOCUTENIbHAS  BIIAXKHOCTH

BO3Ayxa. HacelleHHslil map

333

Teépnoe Teno. Kpucrammmueckue u amopdHbIe
Tena. AHU30TPONHS CBOMCTB KpUCTAIOB. JKuKue

KpuUuCTaJlJIbI. COBpeMeHHBIe MaTcpualibl

334

IInaBnenue u KpuCTalJin3alusl. VaenpHas TEIIoTa

riaBnenus. CyGmumanus

3.35

YpaBHEeHHE TEIUIOBOTO OanaHca

3.3.6

TexHnuueckue YCTpOMCTBA: TUTPOMETP u
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUH MOITYYEHUS
COBPECMECHHBIX MaTcpuraios, B TOM qUCJIe

HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTuueckue paboTel. M3MepeHue BIAKHOCTH

BO3yXa

SJIEKTPOAMHAMUKA

##H#Part# JIEKTPOCTATUKA




4.1

DnekTpu3alus Tell. DIEeKTpUIecKuil 3aps. JBa Buna

1 AIIEKTPUYECKUX 3apsIJIOB
4.1.2 [IpoBOIHUKY, TUATEKTPUKH U MOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUS MIEKTPUUECKOTO 3apsiia
4.14 BsaumonerictBue 3apsnoB. 3akoH Kyiona
DneKTpudecKoe ToJe. Hanpsoxénnocthb
4.1.5 ANEKTpUYECKOro mnois. llpuHuun cynepnosuuun.
JIuHNYN HANPSHKEHHOCTH IEKTPUUECKOTO OIS
416 PaGora  cunm  3IEKTPOCTATUYECKOTO TOJISL.
o ITorenuuan. PazHoCTh IOTEHLIMATIOB
[IpoBOogHUMKM M JUANEKTPUKH B  IOCTOSTHHOM
4.1.7 AIIEKTPUUECKOM TOJIE. JvanexTpuyeckas
HNPOHUIIAEMOCTh
OnexTpoéMkocTs. KoHzeHcaTOp. DNEeKTpOEMKOCTD
4.1.8 IUIOCKOTO KOHJIEHCATOpa. ODHEPrusl 3apsKEHHOrO
KOHJIEHCaTopa
Texunueckue YCTpOICTBa: 3JEKTPOCKOT,
419 JJIEKTPOMETP,  DJIEKTPOCTaTHYECKas  3allluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTEP
41,10 [IpakTueckue paloThI. N3mepenune

MEKTPOEMKOCTH KOHICHCATOPA

HHHPar###TIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX
YcnoBust CYIIICCTBOBAHHUS MIOCTOSTHHOTO
4.2.1 ANEKTpUYecKkoro Toka. VMcrounumkm Toka. Cua
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma ai1st ydyacTka Lenu
423 DNeKTpUIecKoe COIIPOTHBIICHUE. VY nensHOE
o COIMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenpHOE, MapauIeIbHOE, CMEIIaHHOE
o COCIIMHEHUE IPOBOHUKOB
PabGora snexrpuueckoro Toka. 3akoH [[xoyns —
4.2.5
Jlenna
4.2.6 MOIIHOCTb 31IEKTPUUECKOTO TOKA
anekTpoaBwkymas cwia (mamee — O3JC) wm
427 BHYTPEHHEE COMPOTHUBICHUE HUCTOYHHKA TOKA.

3akoH Oma  gans  mojnHOM  (3aMKHYTOIN)

BHGKTpHHGCKOﬁ CIIN. KOpOTKOG 3aMBbIKaHHUC




4.2

4.2.8

:‘)HeKTpOHHaﬂ MMPOBOANMOCTD TBépI[BIX MCTAJLJIIOB.
3aBUCHMOCTh COIIPOTHUBJICHUA MCTaJIJIOB oT

TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB

4.2.9

OnexkTpuyeckuii Tok B Bakyyme. (CBolicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

HOJ'IyrIpOBO,Z[HI/IKI/I. CoOcTBeHHasT W IMpuMECHasa
MMPOBOAMMOCTD IMOJIYIIPOBOJHUKOB. CBoiicTBa pn

nepexoaa. [loxynpoBoJHUKOBbIE TPUOOPHI

4.2.11

OneKTpu4ecKuit TOK B JNEKTPOJIATAX.

DIIEKTPONUTHYECKAS JUCCOIMAIIHS. DICKTPOIIH3

4.2.12

DneKTpuyecKuil TOK B razax. CaMoCTOSATEIbHBIN U
HECaMOCTOSITENIbHBIN  pa3psd. PasznuuHble  TUIBI

CaMOCTOSTENIBHOrO paspsana. Moinnus. [1nazma

4.2.13

TexHu4eckue yCTporucTBa: aMIepMeTp, BOIbTMETP,
peocrar, UCTOYHUKH TOKa,
IEKTPOHArPEBATEIILHBIC npudopsl,
JJIEKTPOOCBETUTENbHBIE  MPUOOPBI,  TEPMOMETP
COIPOTUBIIEHUS, BAKYYMHBII HOJ, TEPMUCTOPHI U
(boTOpe3UCTOPhl,  MOITYNPOBOAHUKOBBIA  JMOL,

raJbBaHHKa

4.2.14

[Tpaktuyeckue paboTsl. M3yueHue cMmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTrouyHmka TOKa UM €ro
BHYTPEHHEIO  COIPOTHBIICHUS. HabGmronenue

AIIEKTPOIIH3a

11 KUIACC

Kon
pa3nuesa

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble Y1€MEHTHI COIEPKAHNS

4

OJIEKTPOJUHAMUKA

#HPari#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA A MHAYKLMA

43.1

ITocTossHHEIE MAarHUTHL. BzaumonetlictBue

IHOCTOAHHBIX MAarHuTOB

4.3.2

MarnutHoe  mosne.  Bekrtop = MarHMTHOU
uHaykiuu. [lpunnun cynepno3unuu. Jluaum
MarHuTHOM  uHAykuuu. Kaptuna — auHuit
MarHUTHOM WHAYKIMA TIOJII  TOCTOSTHHBIX

MAarHmuToOB




MaruutHoe  1I0/Ie IMpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUHA ~ TTOJIS JJIMHHOI'O  IMIpsAMOI'o

IMPOBOJHHKA u 3aMKHYTOTI'O KOJIBIICBOI'O

43.3 NPOBOJHMKA, KATYIIKM C TOKOM. OTBIT
43 Opcrena. BzaumopeicTBie NPOBOJHHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJIb U HaIllpaBJICHUE
Cuna JlopeHua, e€ Monayib M HampaBiCHHE.
JBrxeHue 3apsKEHHOU YaCTHLIBI B
433 OJTHOPOJTHOM MATHHTHOM TIojie. Pab6oTa CHIeI
Jlopenna
4.3.6 SIBNIeHME DIEKTPOMArHUTHOW UHIYKIIMHA
437 [ToTok BEeKTOpa MArHUTHOM MHAYKLUHU
OJC wHayKumu. 3aKOH 3JIEKTPOMArHUTHOM
438 naaykimn dapases
BuxpeBoe  anekTpuueckoe ToJIe. O/C
4.3.9 UHAYKIUH B TPOBOJHHUKE,  JBIKYILEMCS
MOCTYNaTeIbHO B OJHOPOJHOM MAarHUTHOM
nose
4.3.10 [IpaBuno Jlenua
NunyxktuBHOCTB.  fIBIEHME  CaMOMHAYKLMU.
4311 O/C camouHayKIIMU
4.3.12 DHeprus MarHUTHOTO MOJISI KaTYLIKU C TOKOM
43.13 OJEeKTPOMAarHUTHOE I0JIe
Texnuueckue YCTpOWCTBA: MTOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, 3JEKTPOJIBUTATENb,
+3.14 YCKOpUTEIN 3JIEMEHTaPHBIX YacTHll,
MHIYKIIUOHHAS I€Yb
[TpakTueckue paboTsl. M3yueHHe MarHUTHOTO
Mojisl  KaTymkw ¢ TokoMm. MccrnenoBanue
4.3.15 JENCTBUA IOCTOSHHOIO MAarHuTa Ha PaMKy C
TOKOM. UccnenoBanue SIBJICHUS
AJIEKTPOMATHUTHON UHIYKIIMU
5 KOJIEBAHUMA N BOJIHBI
##HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE
KOJIEBAHUA
Konebarenbnas cucreMa. CBobopHbIe
KoJieOaHusI. ["apmonnueckue KoJIeOaHusI.

5.1.1

Ilepmon, wacrora, ammmryga W ¢asa

KoJIeOaHuit




5.1

5.12

[IpyxunHblid ~ MasTHUK.  MaremaTudeckui

MasiTHUK

VYpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
Kunemarndeckoe ¥ AMHAMHYECKOE OIMHCAHUE

KOJIE0ATEIIBHOTO ABMKCHUSA

5.14

IIpeBpaienne SHEPruM INpU TapMOHUYECKHUX
kosiebaHusAx. CBs3b aMIUIMTYJIBl KOJICOAHMIA
UCXOJHOM  BEIMYMHBI €  aMIUIMTyJaMu

Kosie0aHui e€ CKOPOCTH U YCKOPEHHSI

KonebarenpHbIi KOHTYP. CBoOoIHBIE
DJIEKTPOMArHUTHBIC KOJEOaHUs B HICATHHOM
K0JIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHNYCCKUMU n QJICKTPOMAarHuTHBIMHA

konebanusmu. @opmyna Tomcona

3aKkoH COXpaHCHUA OHEPruu B HNACAIIbHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BbiHyX/1eHHBIE ~ MEXaHUYecKHe  KoyieOaHus.
Pe3onanc. Pe3onancHas KpHUBasl.

BBIHY)KIICHHBIC QJICKTPOMArHuTHLIC KoJIeOaHHS.

5.1.8

IlepemenHsIi TOK. CunycouanbHbIH

IIEPEMEHHBIN TOK.

5.1.9

MoOUHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE
W JECUCTBYIOIIEE 3HAYECHHE CWJIBI TOKa U

HaIpsKECHUA

5.1.10

Tpancdhopmarop. I[IpousBoacTso, nepeaada u
norpedieHue ANEKTPUUECKOU SHEPIUu.
DKOJIOTUYECKHEe PUCKH TpU  TPOU3BOJICTBE
IEKTPUYECKOMN JHEPIruMu. Kynbrypa
UCIOJIb30BAHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

TexHuyeckue yCTpOICTBA: ceicmorpad,
ANEKTPUUECKUN 3BOHOK, JIMHUAA

SJICKTpoIiCepeaad

5.1.12

[TpakTnyeckue paboTHI. HccnenoBanue
3aBHCUMOCTH MIEPHO/Ia MAJIBIX KoJieOaHuil rpy3a
HAa HUTU OT JJUHBI HUTH U Macchl TIpy3a.
HccnenoBanue NEPEMEHHOTO TOKA B LENU U3
I10CJIEI0BATEIBHO COEIMHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U pe3ucTopa

##HHPar#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI




52

5.2.1

Mexannueckue BOJIHBI, yCIIOBUS
pacnpoCTpaHeHusl. [lepuon. CkopocTb
pacrpocTpaHeHus u JUIMHA BOJIHBI.

Honepeque 1 IPOAOJIbHBIC BOJIHBI

522

#HHPart#  Varepdepermus u  audpakius

MEXaHHUYCCKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['pomkocTh 3ByKa.

BricoTta Tona. Tem0Op 3ByKa

524

DJeKTpOMarHuTHbIE BOJIHBI. Ycnosus
W3ITy4EHUS JIEKTPOMAarHUTHBIX BOJIH.
B3anmuasa opuenrauus BektopoB E, B u v B

AJIEKTPOMATrHUTHOM BOJIHE B BAKyyMe

525

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpa’K€HHE,  MNpPEJIOMJICHHE,  MOJSIpU3alus,
Iudpakius, uHTEephEepeHIHs. CkopocTb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[[Ixana 3;meKTpoMarHuTHBIX BOJH. IIpuMmenenne

SJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6I)ITy

5.2.7

[IpyuHUMOBl  paguoOCBA3M U TEJNEBUACHUS.
Pagnonoxanus. ONEeKTPOMAarHUTHOE

3arpsi3HEHUE OKPYIKaIOIIEH Cpe/ibl

528

TexHuueckne  yCTpOWCTBA:  My3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasl AUATHOCTUKA B
TEXHUKE W MEIUIIMHE, pajap, paiuoNpUEMHUK,

TeJeBU30p, aHTeHHA, TenedoH, CBY-neun

53

H##HPar##OIITUKA

5.3.1

[IpssMonuHENHOE pACIPOCTPAHEHHE CBETa B

OJHOpOAHOM cpene. JIyu cBera

532

OTtpaxeHue cBeTa. 3aKOHbI OTPaXCHHs CBETA.

[Toctpoenre n300pakeHNi B TWIOCKOM 3epKajie

533

[Mpenomsienue cBeta. 3aKOHBI PEIOMJICHHUS CBETA.

AOCOIIOTHBIN MTOKa3aTeNb MPETOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN

YTOJI TIOJTHOTO BHYTPEHHETO OTPaKCHUS

535

Hucnepcust cBera. CioxHbI cocTaB 0enoro

ceera. [Iger

5.3.6

Cobwuparorniye u paccenBaroIie JUH3bL. TOHKas
nrH3a. DOKYyCHOE pPACCTOSTHUE W ONTHYECKas
cuia TOHKOH JIVH3BIL. [Toctpoenue

M300paKeHUH B cobuparommx "




paccenBaronMx JimH3ax. PopMmyna TOHKOM

JIMH3BI. Y BeNUUEeHHE, JaBaeMoe JIMH30M

5.3.7

IIpenensl IPUMEHMMOCTH  T'€OMETPUYECKOM

OIITUKH

53.8

Wurepdepenmms CBETA. KorepenThsie
UCTOYHHUKH. YcnoBus HaOI0AeHNs
MaKCUMYMOB u MUHHMYMOB B
UHTEp()EPEHIIMOHHOM ~ KapTHMHE  OT  JBYX

CI/IH(I)a?;HI)IX KOI¢pCHTHBIX UCTOYHHUKOB

539

Judpakuus ceeta. Audpakumonnas pemérka.
YcnoBre HaOMIONEHHUS TIABHBIX MaKCHMYMOB
IpU MAJCHUd MOHOXPOMATHYECKOTO CBETa Ha

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

ITonspusanus ceera

53.11

TexHuueckue  yCTpPOMCTBAa:  OYKHM, JIyna,
doroanmapar, MPOEKIIMOHHBIN amnmnapar,
MHKPOCKOII, TECJICCKOII, BOJIOKOHHas OIITHKa,

TU(PaKIMOHHAS PEHIETKA, TOJIIPOHT

53.12

[TpaxkTrueckue padoTsl. U3mMepenne nokazarens
MPEJIOMIICHUSL. UccnenoBanue CBONCTB
n3o0pakeHnit B jmH3aXx.  HaOmronenue

AUCIICPCHUU CBCTA

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCHUTEJIbHOCTH

6.1

I'panuLbr IIPUMEHUMOCTH  KJIACCUYECKOHN
MEXAHMKHU. IToctynatsl TEOpUU
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb MOIYJIA
CKOPOCTH CB€Ta B  BaKyyMmMe, NPHUHLUI

OTHOCUTENBbHOCTH DHHIIITEHHA

6.2

OTHOCHUTEIHLHOCTD OOIHOBPEMEHHOCTH.

3aMe)1J'IeHI/Ie BPEMCHH U COKpAIICHUEC NJIMHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOHON YaCTUIIBI

6.4

CBa3p Maccel € DHEpPrued M UMILYJIbCOM
CBOOOMHONW  dYacTHLBl.  DHeprus  TOKOs

CBOOOIHOI YaCTUIIBI

KBAHTOBAA ®U3MKA

#i#Par###JIEMEHTHI KBAHTOBOM OIITHUKH

7.1.1

®otonsl. Popmyna I[lmanka cBsi3u 3HEPruu
(OTOHA C €ro 4acToTON. DHEPrusi ¥ UMITYJIbC

dorona




7.1

7.1.2

OtkpeiTie u  wucchnenaoBanue (porodrddexra.

Omeitel A.I'. CtoneroBa. 3akonbl hoTodrddexTa

7.1.3

VYpaBuenue DitHmTeitHa a1 (dotodddexra.

«Kpachnas rpanuna» horoaddexra

7.1.4

Japnenue cBeta. OnbiTel [1.H. JIeOeneBa

7.1.5

XUMHYECKOE NENCTBUE CBETA

7.1.6

TexHuyeckue  yCTpOWMCTBA: (doTOdNIEMEHT,

(I)OTO,Z[aT‘lI/IK, COJIHCYHasA 6aTape;1, CBCTOONO

7.2

CTPOEHHE ATOMA

7.2.1

Mognens atoma Tomcona. OnbiTel Pesepdopaa
10 MCCIIENOBAaHUIO CTPOCHHS aTOMa.

HJ'IaHeTapHafI MOZACIb aToOMa

7.2.2

IToctynmatel bopa. M3nyueHune u morionieHue
(GOTOHOB TmMpH TMepexoJe aroMa C OJHOTO
YPOBHS DHEPIrUM HA JAPyrou. Bunabsl crexTpos.

CnexTp ypoBHEH 3HEpPruM aToMa BOJI0poAa

7.2.3

BomHoBele cBoiicTBa uwactuil. BomHbl 1€
bpoiina. KopmyckynsipHO-BOJIHOBOM Tyaiau3M.

Judpaxius 31eKTpOHOB Ha KpUCTAJIax

7.2.4

CnonTaHHoe U BBIHYXXJICHHOC  M3JIy4YCHHUC.

YCTpOHCTBO M MPUHLIMIT pabOTHI J1azepa

7.2.5

TexHuueckue  yCTpPOMCTBA:  CIIEKTpaJIbHBIN
aHanu3  (CHEKTPOCKOI), Jia3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[TpakTHueckue paboTHI. HaGmonenue

JIMHEMYaTOro CreKkrpa

7.3

ATOMHOE A/1PO

7.3.1

MCTOZ[BI Ha6J'IIOI[eHI/I$I n perucTpanun

QJICMCHTAPHBIX YaCTUIL

7.3.2

OTkphITHE paIlOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompemeneHHro  cocTaBa
panmoakTUBHOTO M3mydeHus. CBoiicTBa anbpa-,
Oera-, raMMa-Hu3y4eHHs.. Bnusinue

PaaArOaKTUBHOCTHU HA KUBBIC OPraHU3MbIL

7.3.3

OTtkpbiTHE TIpOTOHA U HelTpoHa. HykinonHas
Mozensb sapa eiizenOepra — MBanenko. 3apsin

sapa. MaccoBoe 4uciIo aapa. H3oTombl




7.3.4

Anbda-pacnaz. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacma. lMamma-uznydenue. 3aKoH

pPalMoaKTUBHOTO pacmaia

7.3.5

OHeprusi CBSI3M HYKJIOHOB B sAape. SnepHble

cuibl. Jledext Macch sapa

7.3.6

SInepusle peakuuu. JleneHue U CUHTES sep

7.3.7

Anepuenii  peakrop. TepmosnepHbli CHHTES.

[Tpobnembl u MEPCIIEKTUBBI STICPHOM
SHEPreTUKHU. DKOJIOTHUECKHUE aACIIEKTHI sIIEPHON

OHCPICTUKU

7.3.8

DrneMeHTapHble YaCTHLIBIL. OTkpbITHE
[IO3UTPOHA. @yHIaMEHTAIbHbIE

B3aUMOIENCTBUA

7.3.9

TexHuyeckue ycTpoicTBa: T0O3UMETpP, Kamepa

Bunscona, siiepHsblil peaktop, aToMHasi 6omba

7.3.10

[TpaxTrueckue pabotsl. MccienoBanne TpeKoB

9gacTHIL (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPO®U3MKU

8.1

Bun 3BémHoro wHeba. Co3Be3mus, spkue

3Bé3I[BI, IINTaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

Comnneunas CHUCTEMA. IInaneTsl 3eMHOH
TPpYIIIIbI. IImaneTeI-TrHTAaHTEl B WX CITyTHUKH,
KapJIUKOBEBIC IJIaHCTHI. Marisle TEJIa

COJITHEYHOU CUCTEMBI

8.3

Comnnue, dotocdepa u armocdepa. ConHeunas

AKTHUBHOCTbD

8.4

Hcrounuk sueprum ConHna u 3BE371

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTHKU: Macca,
CBETUMOCTb,  paahyc, TemIeparypa, HUX
B3aMMOCBs3b.  JlmarpaMMa  «CIIEKTpajbHBIN
KJIaCC — CBETUMOCTBY». 3BE3NLI IJIaBHOU
MOCIIEJOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTE) JUIS 3BE3]I IJIaBHOM

IoCJICA0BATCIIBHOCTH

8.6

#H##Par###BuyTpennee CTpPOCHUE 3BE3I.
CoBpeMeHHbIE IIpeACTaBIICHHS 0
IIPOUCXOXACHUN U 3Bomony CoHIa U 3BE3.

OTaIbl )KA3HU 3BE3]]

Mneunstii  Ilyte  —  Hama  ['anakruka.

CnoupanbHast CTPYKTypa lNamakTukw,




pacupeneinieHne  3BE3N, rasa MU IBUIH.
8.7 [Tonoxenue u nuxenue ConHia B ['anakTuke.

[lnockass w  cdepudeckas  MOJACUCTEMBI

lanakTuku

Tunsl ramaktuk. PaauoranakTUku W KBa3aphl.
5.8 UEpHble ABIPHI B sIIpax TalakTHK

Bcenennas. Pacmmpenune BceenenHoil. 3akoH

Xa006ma. Pasberanme ranaktuk. Bospact u
8.9 panuyc BceeneHHoOM, Teopust bonblioro B3peiBa.

Monens «ropsiueit Bcenennoit». PenukroBoe

U3IIy4YEeHHE

MacutaOHas CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménusile — mpoOiembl

aCTPOHOMHUU

YYEBHO-METOAUYECKOE

OBECIIEYEHHME OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox

penakmueii [TapdenToeBoii H.A. AKimoHepHOE 00IIIECTBO

«3marenbCcTBO

«IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

B.A.banam "3agaun no ¢pusnuke 1 METOABI UX

pemenus"M."[Ipocsemenne" . H. A .IlappentbeBa "CoopHuk 3a1au o gusuke 10-

11 xnacest".M.IIpocsemenue 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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