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HOACHUMTEJBHASA 3AIINCKA

[IporpaMma 1o ¢Qu3uke 0a30BOro ypoOBHS Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsl pa3pa0OTaHa Ha OCHOBE IIOJIO)KEHHWH M TpeOOBaHMI K pe3yJsibTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTesibHOM nporpaMmsl, peactaBieHHbix B PI'OC COO, a
Takke ¢ ydérom denepanbHON pabodeld MporpaMMbl BOCHHUTAHHUA WM KOHLETIUU
npernojaBaHus yyeOHoro mnpeamera «@Pusnka» B 00pa3oBaTENbHBIX OpraHU3aLUsAX
Poccuiickoii @enepanum, peain3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copepxanve mporpaMmbl 1O  (U3MKE HaAIpaBI€HO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbBI MUpa oOydarouuxcs 10—11 kiaccoB npu 00ydeHUH Ux
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO TMOAXO/a.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, IPEIMETHBIM U METalpeIMETHbIM pe3ysbTaTaM OOy4eHHs, a TaKkKe
YUUTBIBAET HEOOXOAUMOCTh pEaJU3alMh  MEXKIPEAMETHBIX CBsI3ed (U3UKH ¢
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHM MpeaMeTaMu. B Heil ompenensroTcsi OCHOBHBIE
eI M3y4yeHUs: (U3MKU Ha YPOBHE CpEAHEro oOiero oOpa3oBaHUs, MIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JUYHOCTHBIE, METAlpeIMETHBIE, IPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM

quClie IPEeIMETHbIE PE3YJIbTaThl M0 rofaM 00yUYeHHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®duszuka Kak Hayka 0 HauboJjee oOLMX 3aKOHAX MPHUPOJIbI, BEICTyNasi B KAUECTBE
y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatmeMm wmupe. [lkonbHblE Kypc (UMK — CHCTEMOOOpA3yIOMMM s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI JIeXKaT B
OCHOBE TIPOIIECCOB M SIBIICHHM, H3y4aeMbIX XUMHEH, OHOJOTHEH, (U3NISCKOM
reorpadueit u actpoHomuel. Mcnoiap30BaHue M aKTUBHOE MPUMEHEHHE (PU3MUYECKUX
3HAHUI OIpeAeNseT XapakTep M pa3BUTHE Pa3sHOOOpPA3HBIX TEXHOJOrMi B cdepe
DHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHUS HOBBIX MaTEPHATIOB C
3aJJaHHBIMU CBOMCTBaMM W Jpyrux. M3yueHue (Qu3MKu BHOCUT OCHOBHOM BKIJIaJ B
(opMupOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHHBI ~ MHpa  OOydaroluxcs, B
(dbopMHpOBaHKE YMEHUN MPUMEHSTh HAYYHbII METO/1 MO3HAHUS MPU BBIOJHEHUH UMU
y4EOHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢usuku ajisi ypoBHS CPEIHETO OOIIEro 0Opa3oBaHUS MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €r0 OCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEH KypC SBISETCA JIOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTephall U3 BCEX pa3leNioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.
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Hoes cenepanuzayuu. B cCOOTBETCTBUM ¢ Hel MaTepuai Kypca (pu3nuku o0beInHEH
BOKpYr (u3uueckux Teopuil. Bemymmm B Kypce sBisercs (GopMUpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuzamus mnpeanojaraeT MCIOJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIIMaa (PU3NIECKON HayKH, OCMBICIICHUE CBSI3U PA3BUTUS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TAaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc Guszuku mnpesanonaraet 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHHUUYECKHUX U TEXHOJIOTMUECKUX MPUIIOKEHUIM U3yUYEHHBIX TEOpU
U 3aKOHOB.

Hoes  osxonoeuzayuu  peanusyercss IMOCPEICTBOM  BBEACHHUS  AJIIEMEHTOB
coJiepKaHusl, MOCBSAIIEHHBIX SKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C pPa3BUTUEM TEXHUKM M TEXHOJIOTMH, a Takke O0OCyXJIeHus Mpoliem
palOHaIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTUYECKON O€30MacCHOCTH.

CrepHEBbIMU D3JIEMEHTaMH Kypca (U3MKM HAa YpOBHE CPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKOW TEOpPUH, pOiu (yHIAMEHTAIbHBIX 3aKOHOB M
IPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TPAaHULAX NPUMEHUMOCTH
TEOpUH, 15l OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUI U IIPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0/T B Kypce (DU3UKH peau3yeTCs MPEXkKIE BCEro
3a CuéT OpraHu3alud HKCIEPUMEHTATBLHON JesITeIbHOCTH oOydatomuxcs. Jlis
0a30BOro ypoBHsSI Kypca (PHU3MKH — 3TO HCIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPBIE B TPOrpaMMe o
busrke 00beAMHEHBI B OO CIIMCOK YUSHUUYECKHUX MPAKTUYECKUX paboT. Beinenenue
B YKAa3aHHOM IIE€pEYHE JIaDOPATOPHBIX PadOT, MPOBOJAUMBIX JJII KOHTPOJIS U OLEHKH,
OCYLIECTBJISIETCS yYACTHUKAMU 00pa30BaTeNIbHOTO Mpoliecca UCXOAs U3 0COOEHHOCTEN
TUTAHUPOBAHUS U OCHaleHus: Kabuneta Gusuku. [Ipu aToM obecnieunBaeTcst OBlaieHUE
OoOy4JarolMMUCS YMEHHUSIMH TPOBOJUTh KOCBEHHBIE W3MEpPEHUs, HCCIIEIOBaHUS
3aBUCUMOCTEN (PU3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHUE yAEIIA€TCA PELICHUIO PACYETHBIX U KAYECTBEHHBIX 3aaad4. [Ipu
3TOM [UIsl PacyE€THBIX 3aJa4 NPHOPUTETOM SIBIIAIOTCS 33Ja4yd C SIBHO 3aJaHHOU
(¢uznyeckol  MOJENbIO, TO3BOJSIONIME MPUMEHSITh HW3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK U3 OJAHOTO pa3fesa Kypca, TaK U UHTErpUpPYs 3HAHUS U3 PA3HBIX
paznenoB. JJi1 Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCS 3aJ]JaHUsI HA OOBSCHEHUE
NpoTeKaHusl (PU3UUYECKUX SIBJICHUN U MPOILIECCOB B OKPYXkKAIOIICH *KU3HHU, TPEOYIOIIUE
BbIOOpa (HHU3HUECKON MOJENHN I CUTYalUU TPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k mMaTepuaibHO-TEXHUYECKOMY
oOecrieyeHn0 ydyeOHOro Ipoliecca 0a30BbI ypoBEeHb Kypca (U3UKM HAa YPOBHE
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CpeaHero 0011ero oopa3oBaHus T0JKEH U3YYaThCsl B YCIOBHIX MPEAMETHOTO KabuHeTa
(GU3MKK WM B YCJIOBUAX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB E€CTECTBEHHO-
HAy4yHOTo IuKJa. B xabuHete Qu3MKU AOKHO OBITH HEOOXOoAMMOE JTabopaTopHOE
o0opyI0BaHUE NJIsl BBIMOJHEHUSI YKa3aHHBIX B IMporpamme mno (u3MKe YUYEHUYECKUX
PAKTUYECKUX padOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JleMoHCTpannoHHOE 000pyAoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH M 00ECreuYnBaeT IOCTAHOBKY TIEPEUYHCICHHBIX B
nporpaMme Mo (pu3uKe KIIOUEBBIX JIEMOHCTPALUNA JI HMCCIEIOBAHUS H3y4aeMbIX
SBJICHUM U TIPOLIECCOB, IMIUPUUECKUX U (PyHAAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopatopHoe 00OpyAOBaHUE [JI YYEHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcs B BUAe TEMaTHIECKIX KOMIUIEKTOB U 00€CIIEYHBAETCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyuarommuxcs. TeMaThyeckue KOMIUIEKTBI JabopaTopHOIo
00Opy/OBaHUsl JOJKHBI OBITh IOCTPOEHBl HA KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M U(POBBIX MPHUOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM
B BHJI€ HIU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LIEJIIMU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

e (opmHpoBaHHNE UHTEPECA U CTPEMIICHUS 00yUYaIOIIUXCS K HAYYHOMY U3yUEHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEJCTABICHUNA O HAyYHOM METOJAE TMO3HaHUSA U (OPMHUPOBAHUE
HCCIIEIOBATENIHCKOTO OTHOIICHHUS K OKPYIKAIOITNM SIBJICHUSM;

e (opMHpoBaHME HAYYHOI'O MHPOBO33PEHHUS KaK pe3yJibTaTa M3yuyeHHUs OCHOB
CTpOEHHS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (¢opMupoBaHHE YMECHHHN OOBSCHATH SBJICHHUS C HMCIIOJIb30BaHUEM (PU3HUUICCKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUNA O POJAM (GUUKH I Pa3BUTHS JAPYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3TUX 1iesield 00ecreurBaeTCsl PElIeHUEM CIEAYIOMMX 3a1ad B

npol1iecce n3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

e TMPUOOpPETEHUE CHUCTEMBI 3HAHUN 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHsX, BKJIIOYAas MEXaHUKY, MOJEKYISIpHYI  (U3HKY,
AJIEKTPOUHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opmHpoBaHNE YMEHUN NMPUMEHATHh TEOPETUUYECKUE 3HAHUS i1 OObSICHEHUS
¢u3NYECKUX SABICHUHN B MPUPOJE U IS MPUHITHS MPAKTUICCKUX PEIICHUH B
IMOBCEJHEBHOM KU3HU;

e OCBOEHHE CITOCOOOB peIeHUs PA3IUYHBIX 33724 C IBHO 33JJaHHON (PU3NIECKON
MOJIETIBIO, 3a/1a4, M0Ipa3yMeBaIOUINX CAMOCTOSTEIFHOE CO3/1aHne (PU3NUECKON
MOJIEJIH, aJIEKBATHOM YCIIOBUAM 3a/1a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TPUHIIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB, UX BIMSHUA HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSTEIBLHOTO IUIAHUPOBAHUS M TMPOBEICHUS
(Gu3MUEeCKMX SKCIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanuu HHPOpMAIIHH,
ONpeaeIeHHs JOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHE YCIOBUW IJis pa3BUTUS YMEHHU HPOEKTHO-HCCIEN0BATENbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusydenume ¢usuku (0a30BBIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
obpazoBanus otBoauTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Hejeno), B 11
Kyacce — 68 JyacoB (2 4aca B HEJICIIO).

[Ipepyaraempiii B mnporpamMmme 1o (uU3MKEe TNepedeHb JIA0OpaTOPHBIX U
NPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUYHUTENIb J€laeT BBIOOP
IpoBeIeHUsT JTabOpaTOpHBIX pPabOT H OMNBITOB C YYETOM HHIUWBHUIYATbHBIX
0COOEHHOCTEH 00yYarOImUXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MNPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUS HUMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHOM NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIM3H MOBEPXHOCTH
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue ycTpoiCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsle pabomwl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHCHUM.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHUS MACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY HNapamMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod mammmHbl. [{ukn KapHo um ero kodpduIMEHT IMOJIE3HOrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.
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TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OneIT N0 a1abaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUTHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHnaeHcanus. Mcnapenue u xuneHue. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramwioB. JKunkue xpucrawibl. CoBpeMeHHble Marepuansl. [lnaBineHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuwl

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsIiOB.

[IpoBOAHUKHM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn
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CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDNEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.
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OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, QuU3anyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,
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DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATTEBAHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUWHA. [[pHHIMI CyneprO3UIMA MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUK OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 2JICKTPOMArHUTHON MHIYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusX. BrIHyX/IeHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BoiHyKIeHHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc mnpum mMocCiIeOBAaTENIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NIOCIIEA0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus | JuiMHA BOJHBL. [lomepeuHble W MOpPOJOJBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBHIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pamnosokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHruYecKue YCTpONCTBAa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTBI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmtonenue narepdepeHnnu u 1udpakium MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npesnomieHus. [lonmHoe BHyTpeHHee oTpakeHue. IIpeaenbHbIl Yros IOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
paccenBarommx JuH3ax. opmysia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. udpakuuonHas pemétka. YcIoBue HaOIIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4ecKkue yCTpPONCTBAa M MPAKTHUYECKOE NPUMEHEHHME: OYKH, JIyNa,
¢oroanmnapar, NPOEKIMOHHBIN ammapar, MHUKPOCKON, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopkI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenne natepdepeHIy CBETA.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.
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[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
HaOnronenue noysipuzanuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomuvl
N3Mepenue rnokasaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynarsl cienuaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU U COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbL. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onpitel A. I'. CTosneroBa. 3akoHbI
dborodddexra. YpaBHenue DiinmreitHa s Gorodrddexra. «KpacHas rpaHuia
dbotorddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuuecKue YCTpOICTBA M MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuMK, COTHEUHas ObaTapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YpOBHEW 3HEPTUM aTOMa BOJAOPO/A.
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BousnoBble cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue iMHeHYaThIX CIIEKTPOB U3ITYyUCHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OTBITHI Pe3epdopaa no onpeneneHuo coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BrausHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnan. OJIEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTtonbl HAOMIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHUE: TO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Ortarnbl pa3BuTUs acTpoHOMUH. [IpUKIagHOE U MEUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIILHOCTA. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macumrabnas crpykrypa Beenennoid. MeraraiakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, mianet, Mineunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Pons ¢u3uku u acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, POJib (PU3HUECKOU TEOPUU B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM POy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
OnoNoTNn, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pemIEHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUMWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (Puryp u 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUINYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALUINYECKON PEIIETKH, CIEKTPAJIbHBINA aHAIU3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHOHHAS I1€Yb, pajap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpeamera «@Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOTro mpeameTa « Dru3ukay JOJKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OIBITA U ONbITA JACATCIBHOCTH B IMPOIECCE pEalv3alyd OCHOBHBIX HAIPaBJICHUAMN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYECKHX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKUX [IEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJICMCTBOBATH C COUAIIbHBIMU HMHCTUTYTaMH B COOTBETCTBUHM C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JIESITEIIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIICHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXCHUSM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JEHCTBHUIM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  paccMaTpuUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICACTBUIN NEATEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOM TEPMHUHOJIOTHUEH, KIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;
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BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIS I0Ka3aTelIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHMS B pPa3lIMUHBIX (opmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;
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pacrmo3HaBaTh MPEANOCBUIKM  KOH(PIUKTHBIX CUTyallMd W CMAT4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C y4&€TOoM 0OmIuX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMyIHMpPOBaAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;
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BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJNbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHus;

YMETh OLIGHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUA MO UX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI WU apryMEHTbl JPYIMX IpU aHaJU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTHX TpU aHalu3e pe3yJIbTaToB
JeSITEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPAMMBI 110
bu3uke Id  ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOydarouiuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoararomn
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHANIBHOU cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHME, CIIOCOOHOCTh AaIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMH, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCTexy, ONTHMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YUYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIONINX CITIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniry o6yuenus B 10 ki1acce nmpenMeTHbie pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKA, MHEPIIUaIbHAs CUCTEMa OTCYETA, AOCOTIOTHO TBEPOE TEJIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsJl IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJIHOE TIaJIeHUE TeJ, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddys3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJICHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa, MOBBHIIICHUE JIABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPHITOM COCYIIE,
CBSI3b MEXY IapaMeTpaMM COCTOSHHS Ta3a B M30MPOIECCaX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPsiJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIHsi, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOIO JBUKCHHS MOJIEKYJI, CpeIHEKBaApaTHUHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIHOJIB3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHHUsS HWMITYJIbCa,
MPUHINAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOUM TeMmepaTypoi, NMEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIMH, IPUOOPOB M TEXHUIESCKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHMS B MMOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOIr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPE/JIOKEHHOTO 000pY0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNBTATHI NOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUE
Ta0NHIl U TpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoaAuMble IJis €€ pelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyYEeHHOTO 3HAaYeHUs (PU3UYECKOUN BEJIMYUHBI,

pelaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YUEOHBIX 3a/1a4 COBpPEMEHHbIE HTHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHON WHGOPMAIMK, TOJMYYEHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyYaeMyto HH()OPMAITHIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpallleHHu ¢ TpuUdopaMu U TEXHUUECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJJAHUPOBATh JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEHICHUE pacCMaTPUBAEMON MPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (UBHMYECKUX MOJIEIICH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIIeHUU (HU3UIECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYyCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
DIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEd, MEepHoJ M YacToTa
KojeOaHuil B KosieOaTeIbHOM KOHTYpe, 3apsiii M CHJa TOoKa B MHpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHHIIBI, YKa3bIBaTh
(bopMyJIbI, CBSA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChI, HUCIOJIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI M UMITYJIbC (POTOHA, TIEPUOJI TIOJTypaciiaa, SHEPTUs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBICHUS, UCIONB3YS (PU3HUCCKUEC
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacHpOCTPAaHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMclia, MocTynatkl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIpEJICIISITh HAMIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, cuJibl Amriepa u cuiibl Jlopenna;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUUW W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPU ITOM
dbopmyHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YUeOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUS, POBOJANTH OIBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C UCTIOJb30BAHUEM TPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

cOOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEIECHUU HCCICIOBAHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4YeOHO-UCCICNOBATEILCKOW W IMPOCKTHOM
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JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBUS 33J1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaueHUs (PU3NUECKOI BEININHBI;

penaTh KaueCTBEeHHbIC 3aJa4l: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MIPH PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIC HH()OPMALIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUSA, UHTEPIIPETAIIMA U TPEICTaBICHUS
y4eOHOW ¥ Hay4HO-TIONMYJIApHOW HH(GOpMalMyU, IOJYYEHHON W3 pa3iIMuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX O€30MACHOrO HUCIOIb30BAHMS B MOBCEIHEBHOU
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZHUKE B MOBCETHEBHOW MKU3HU ISl
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
TOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYyIIbl, PALMOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
. 2
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 2
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0o.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [JOK
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97¢c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&fg;grouﬁfﬂcwc
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H.; mox pemakmueii [lapdentreBoit H.A. AxnnonepHoe

obmectBo «M3narensctBo «lIpocBerienne»

» Gusuka, 11 kinace/ Makumes [.J1., Byxosues b.b., Hapyrun B.M.; nox penaxuueit [lapdentoeBoii H.A. AkinonepHoe

06HICCTBO «M3parTenbcTBO «HpOCBeIHCHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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