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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAaX Poccuiickoiu denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTeibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOydeHuH Ux (u3nke Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMUsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThl IO rojjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NIPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3yd4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTE€pHAIIOB C 3aJlaHHBIMU CBOWCTBaAMHU W JIPYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKM IS YpPOBHS cpeaHero ooOmiero obpa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKA
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHMAIa (PU3NYECKOM HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHUYECKUX IMPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM Mpo0JemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke O0CYyXKIACHUs
po0JIeM palOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEIHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUs (PU3NUECKON Teopuu, posiu GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOIX0 B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CYET OpraHU3allih IKCIEPUMEHTATBHOU AESITENIBHOCTH O0YyYaroIIUXCS.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BhiaeneHne B yKa3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIECCa HCXOJs U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrneumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUCd YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEMICHUIO PACUYETHBIX M KaYE€CTBEHHBIX
3amad. [Ipu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/1a4yd C SIBHO
3aIaHHOM (hU3UYECKOUM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOIO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pasHbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXKAIOLICH
XKU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUUYECKOMY oOOecredeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBHUSX HMHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JJIS BBHITIOJIHCHHUS YKAa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAaHMUSI  W3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTHUYECKUX pPadoT
dbopMupyercss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYECHUIO NPUPOJbI, PA3BUTUE HUX HMHTEIUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUSA B (POpPMHUpPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3Yy4YCHHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIB30BAHUEM
du3nYeCKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OJS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lene oOecreunBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

mpoliecce u3yueHus Kypca GU3NKy Ha YpOBHE CPEHETO O0Iero oOpa3oBaHMUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3MYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYast MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HMKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBATHON yCIOBUSM 33aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH IJII Pa3BUTHUSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJaromuXCs.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJloroBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEepEeMElICHUs
MaTepUaibHOW TOYKU OT BPEMEHH.

CBobosHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MAaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOICTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSOB, LEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy Ipu ABHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxeHusi, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U NIAJICHUU.

CpaBHEHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YciioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

Nzyuenue aBmxeHus Opycka 1Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETUYECKOU YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHnuuanbHas SHEPTHUs yIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPrHUM CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[Tepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ UBMEHEHUEM MEXaHUUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyl. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OmnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHaMuKu

Tepmoaunamuueckass cucrema. BHYTpEHHsSI dHEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  HWJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEILIONEepeaye.

[Tonsitue 00 ammabatHoMm mpouecce. [lepBbiii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI ~ AEHCTBHS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMeHT Mmoie3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduimMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BUAECOAEMOHCTPALIHS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepualiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALIMYECKOTO BEIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpuzanus TeNl. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU M MOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIEKTPUUYECKOTO 3aps/ia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
Dnektpuueckoe mnone. Hampsok€HHOCTh  anekTpudeckoro mous.  [IpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
MOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnextpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

M3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

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

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

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

ODJIEKTPOABUKYILIAsI CUJa U BHYTPEHHEE COINPOTUBIICHHE HMCTOYHHMKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAIIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOIHUKH. CobcTBeHHas U IpUMECHas  IMPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuyecknuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DJIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIH M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHru4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABHXKYIIEW cwibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbId (akT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] AMCCOLMALNA,
rajJbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHIULUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KITIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJieW. JIMHMM MarHWTHOM WHAYKUMH. KapTWHAa JNUHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN HWHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. B3anmoneicTBre npoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »ieKTpuyecKoe Tosie. DJIEKTPOABIKYIIAA CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTE.  SIBIEGHHME CAaMOMHIYKUWHU. OJIEKTPOABWKYIIAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O IOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATrHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAs [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NeWCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanve sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJcOaHMU.
["apmonunyeckue konedanus. [lepuon, wacrora, amrumryaa u ($aza KoyeOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCcKuil MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIC KOJE€OaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Halnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpum mnoOCIENOBATENIBHOM COCAWMHEHUN PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MabIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble M TPONOJIbHBIE BOJHBI.
HnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anmektpomarauTHOM BosiHE. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl Yroa MOJHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniie JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOIN, TEeJeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTtuyeckue mpuodOpHI.

[TomHOE BHYTpeHHEE OoTpaxkeHre. MoJiesib CBETOBOA.

UccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOona.

Hab6mronenune natepdepeHIIny CBETA.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHue ciexkTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



W3mepeHne nokasaTessi peJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHUN B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEUHAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoTodddexra. «KpacHas rpanuiiar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3myuenne u moriiomeHue
(GOTOHOB TpU TeEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty alli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomul
HaOmnronenue tMHE4aToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMma-H3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubplii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob! HaOIOIEHUS M pErUCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHas boMoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii saxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIA@ U 3BE3L.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEee CcTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoE n3my4deHUeE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOTYIIApUs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon JlyHsl, manet, Maeuynoro IlyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr Gu3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHHE MUPA, pOib (HU3UIECKON Teopuun
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHsS B 11 kiacce oCyImiecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PakT, TrumoTe3a, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHH HAa OCH KOOPJWUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUIONIA/IN TFIOCKUX PUTYp U 00bEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TMpUpoJiE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE ABIICHUS B KMBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACECHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBYU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yudeOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHUE CIICTYIONINUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alMd OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TI'Pa)KAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaxJaHCKOMN WJIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCYIIEro (PU3nIecKoit HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) K0JIOrH4eCKOro0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX MpodIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

paclIMpeHre OmbITa JCATEIBHOCTH HKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYLIECTBIATH NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (QOpMYyJNIHMpPOBaTH W aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYEeCKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI C yU4E€TOM aHalM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHON ACSITENbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUI0O B Pa3IMYHbIX Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajaudy,
BBIJIBUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCJIOBHUSIX;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIC 3aaull B 00pa30BaTEILHOU
JEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUHN (PU3HKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSITEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BEIJIBUTATh HOBBIC UCH, MTPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aNbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIQJICTh HABBIKAMH TOJIyYCHUs WHPOPMAIUU (PU3UIECKOTO COJNCPIKAHUS W3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh TOWCK, aHAJM3,
CHUCTEeMAaTH3alMI0 ¥ WHTEPIpETANi0 WHPOPMAIMK Pa3IMYHbIX BHIOB U (POpM
MIPEICTaBICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HMHPOPMAIIUH;

UCIIONIb30BaTh  CpeACTBAa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHH3aI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUM HSPrOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
THUTHUEHBI, PECypCcOCOEepeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alliu.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eCTBHA:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM W BO BHE-ypPOUYHOMU
NesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYATbHOM
padoTHI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH Ka)KJJOT0 WieHa KOJJICKTHBA,;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ TOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUH,
pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXKIOTO yYaCTHMKAa KOMaHJIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TIO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

Pery/isiTUBHBbIE YHUBepPCaJbHbIE y4eOHbIe eiicTBHSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISTh IUJIAH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIMpATh paMKH Y4EOHOI0 MPeAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTh KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX NPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PeIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

yYMETh OLIGHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKCHHIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3yJbTaToB
NeSITEIbHOCTH;

IPUHUMATH ce0sl, MOHMMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TpU aHaju3e pe3yJbTaToB
NeSITeTbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mpouecce qocTrxKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no ¢Qusuke AnIS YPOBHS cpeaHero oOmero oOpa3oBaHHs y OO0y4aroumuxcs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUIEKT, Ipeaoiararonum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHA COOCTBEHHOW 3MOIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHME NIPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HIMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKEHHUIO LETH U
yCHexy, ONTHMHU3M, WHHMIIMATHBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS] YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA W
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS W3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEpIHS,
B3aumojeicTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIIEHUE TaBJICHUS ra3a IPU €ro HarpeBaHUH B 3aKPBITOM
CoCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKCHUE, UCIMOJB3Ysl (PU3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasi dHEprusi, MOTCHIHAIbHAS SHEPIrUsi, MEXaHUYECKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MUX OOO3HAUCHHS M €IUHUIIBI,
HaxOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUUHY C JAPYTUMHU
BEJINYMHAMU;

ONMUCHIBATh H3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (DU3MYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsSI SHeprus, pabora rasa,
KOO PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3HUECKUN CMBICT HCHOJIB3YEMbIX BEJIWYUH, HX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAuTh (OPMYJIbl, CBA3BIBAIONIUE JAHHYIO
(hU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (UBUYECKUN CMBICT HCHOJIb3yEMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MPUHIUMNBIL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUsI MEXaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa,
NPUHINN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPruH TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bOpMYTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHWEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIMYNH, MIPU
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3ybTaThl IMOTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJIUIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OJKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXOaMMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOWUCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TIpyNNe C BBHINOJHEHUEM pPA3JIMUHBIX COIUAIBHBIX PpOJIEH,
IJIAaHUPOBaTh paldOTy TPYIIIbI, paIlMOHAIBLHO paclpeieisaTh O00S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIlUsAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMmeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpa, B PA3BUTHU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
bu3nYeCKOil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIIeHUU (HU3UIECKUX
3a/1ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKIUS, JACHCTBUE MArHUTHOIO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBETOBOES AaBlIEeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

ONKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTh  pPa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMOJIb3ysl (DU3UUYECKUE BEIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3bI, MPU OMHCAHWH TPABUIBLHO TPAKTOBATh (U3MUECKUU
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CIAWHHIIBI, YyKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEJIMYHMHBI: CKOPOCTh JJCKTPOMATHUTHBIX BOJIH, IJWHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JIAaHHYI0 (U3WYECKYI0 BEIWYUHY C JPYTMMH BEJIWYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoymns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHCHUSI CBETA, 3aKOHBI OTPaXKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekrTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUsS MAacCOBOr0 4HMcCla, MOCTyJatel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA WHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JlopeHna;

CTPOUTh W OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynHupoBaTh TpobiieMy/3amady M THIOTE3y y4YeOHOro DKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBATH BHIBOJIBI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI U HMCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3ybTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/lauu



BBIOMpaTh (PU3UUECCKYIO MOJECIb, BBIACIATh (DU3UYESCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC JIIs € PEIICHHUs, MPOBOJIUTH PACUEThl M OIICHHBATh PEATHLHOCTH
MIOJTyYEHHOTO 3HAUCHUS (PU3HUECKOMN BEIIMIMHEI;

pelaTh Ka4eCTBEHHbBIC 3a/[aui: BHICTPAMBATh JIOTHUYECKU HEMPOTUBOPEUHBYIO
IICTMIOYKY PAaCCYyXJICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJB30BaTh  MPH  PEIICHWH  yd4eOHBIX  3aJa4  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIMH, TTOTYYCHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTyYaeMyH0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMITBI JCHCTBUS MAallWH, NPHOOPOB M TEXHUYECCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHSI WX OS30MaCHOTO MCIOJIh30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAMOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U oOecrieueHus: 6€30MMacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TpyHIEe C BBHINOJHCHHEM pPa3IMUHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPalMOHAIBHO PpACHpeNeisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CUTYyaIlHsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmMbl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

dueKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

1.1 duzuka 1 MeTOAbI HAYYHOT'O MO3HAHUS 2 Bubmiorexa IIOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
2.1 K
nHeMatHia > https://m.edsoo.ru/7f41bf72
29 Tusanmka 7 bubmuoreka [JOK
https://m.edsoo.ru/7141bf72
bu6mmoteka [IOK
2.3 3 6 1
AKOHBI COXPAHEHHS B MEXaHUKE https://m.edsoo.ru/7FA1bfT2
Hroro no pazgeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 (@) 10 1
CHOBBT TEPMOZHHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nuoreka [IOK
) da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Paznen 4. JIEKTPOANHAMUKA

bu6nmoreka [IOK
4.1 1
eKTpoCTATIIKa 0 https://m.edsoo.ru/7f41bf72
49 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 bubnmnoreka HOK
' pPAa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeEM dyeKkTpoHHbIe (LM pPOBbLIE)
Ne ni/mm KoHnTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
Pazpnen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. IeKTpoMarHuTHast 1 1 bubnuotexa [HOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHu4eCKHe U AIEKTPOMAarHUTHBIE 9 bubnuorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41¢97c
2 MexaHnYecKHe U 3JIEKTPOMarHUTHbBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [IOK
23 10
Onrika https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CIHHEIITMAJTBHOM TEOPUHY OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON TeopUn 4 1 bubmuoreka [JOK
’ OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
but6mmoreka [IOK
4.1 C) i 6
FICMCHTDL KBAHTOBON OHTHICH https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
4.2 4
CrpocHue atoma https://m.edsoo.ru/7f41c97¢c



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢

Pa3pesa 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;f;igrouf;mlcwc
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

®u3uka — Hayka o npupone. Hayunsie
METO/1bI II03HAHUSI OKPYKAIOLIEro Mupa

Posib 1 MecTo ¢u3nku B popMUpPOBAHUU
COBPEMEHHOM HAYyYHOU KapTHUHBI MHUpPA, B
IIPaKTUYECKON NEATEIBbHOCTH JIIOIEH
Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTD
MEXaHU4eCKOro AsmxkeHus. [lepemenienue,
CKOPOCTbh, YCKOPEHHUE

PaBHOMEpPHOE TPAMOJIMHENHOE IBUKEHHE

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE
JIBHKEHHE

CBoOoIHOE TajieHue. Y CKOpEHHE
¢BOOOJHOTO MMaEHUS

KpuBonuneliHoe nBuxeHue. /[Brxxenne
MaTepUaIbHON TOYKHU IO OKPYKHOCTH

[Ipuniun oTHOcUTeENbHOCTH [ anumes.
NuepumnanbHbie cuctemsl otcuera. [lepBroiitl
3akoH Herotona

Macca tena. Cuna. [lpunuun cynepno3uuuu
cuit. Bropoii 3akon HeroroHa st
MaTepHaJIbHOU TOYKU

10

Tpetuii 3akoH HeroTOHA 1719 MaTepraibHbIX




TOYCK

11

12

3aKkoH BceMUpHOro TsaroreHus. Cuna
Tsbkectu. [lepBas kocMHuueckasi CKOpOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koappunment rperns. Cuna
COIIPOTHUBIICHUS TIPH IBHXKEHUH TENA B
KHUJIKOCTH WJIH Ta3e

14

15

16

17

[ToctynaTensHoe U BpaliaTeabHOE ABIKEHUE
a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI.
Iliieuo cumel. YciioBust paBHOBECUS TBEPAOTO
Tena

HMiynbc MaTepralibHOW TOUKHU, CUCTEMBI
MaTepualbHbIX ToueK. IMIyJbe cuibl. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBHKEHHE

Pabora u moutHOCTh cuibl. Kunernueckas
9Heprus MaTepuaabHOW ToukHu. Teopema 06
W3MEHEHNU KHHETUYECKOW YHEPTUU

[TorennnaneHas sHeprus. [loreHnnanbHas
SHEPrus yrnpyro aeGopMupoBaHHON
npy>kuHbl. lloTeHnanbHas SHeprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

18

IToTeHuManbHbIE U HETTOTEHIINATIBHBIE CHUJIBI.
CBs13b pabOTHI HETTOTEHIIMATBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPrUuu

19

JlaGopaTtopHas paborta «MccienoBanue CBs3H




paboThI CUJIBI C U3BMEHEHUEM MEXaHUYECKOM
SHEPI'UM TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO KIYTa»

Kontponsnast padora no teme «Kunematuka.

20 Junamuka. 3aKOHbI COXpaHEHHUSI B
MEXAHUKE
OCHOBHBIE TIOJI0XKEHUS MOJIEKYJIISIPHO-

21 KMHETUYECKON TeOprHu. bpoyHOBCKOE
newkenue. Auddysus
XapakTep JBH)KEHUS M B3aUMOAEHCTBUS

22 yacTul] BelecTsa. Moaenu cTpoeHUs ra3os,
AKHUJIKOCTEH U TBEPABIX Tel

oy Macca monexyi. KonuuectBo BemecTsa.
[TocrosiHHas ABoragpo

4 TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

)5 HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenne MKT
AGcomoTHas TemrepaTypa Kak Mepa cpeiHein

26 KMHETUYECKOW YHEPTUH IBUKEHUS MOJIEKYII.
VYpaBuenue Menzeneesa-Knaneiipona

27 3akoH /lambeToHa. ["a30BBIC 3aKOHBI
JlaGopartopHas pabota «MccnenoBanue

28 3aBUCHUMOCTH MEX]y ITapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO ra3ay

29 W3omnpoueccel B nacalbHOM Ia3e U ux
rpaduyueckoe npeacTaBIeHNue

30 BuyTpeHHs1s sHEprUsi TEpMOIMHAMUYECKON




CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Termiorel u padbota. BHyTpeHHss
SHEPrusl OJTHOATOMHOTO UJCAIILHOTO Ta3a

31 Buas! Tennonepenaun
VY nenbHas TEMII0EMKOCTb BEIIECTBA.

32 KonnuecTBo TEMIOTHI MpHU TEIIIONEpeIaye.
AnrabaTHBIN mporecc

13 ITepBblii 3aKOH TEPMOAMHAMUKHU U €T0
IPUMEHEHHE K U30IIpoLieccaM

34 HeoOpaTtumocTs nporieccoB B MPUPOJIE.
BTopoi1 3ak0OH TepMOIMHAMUKHN

15 [Tpunnun gevicteust u KII/ TermoBoit
MaIluHbI

36 Hukn Kapno u ero KIIJ|

37 DKoJoru4yeckue npoOaeMbl TETII0O3HEPTETUKU

18 Ob6o6maromuit ypok «MosekyspHas
¢u3uka. OCHOBBI TEPMOJMHAMUKI
KonTponbHas padbora no teme

39 «MonexynspHas pusuka. OCHOBbI
TEPMOJMHAMUKI

40 [TapooGpazoBaHue U KOHJEHCAIUS.
Hcnapenue u Kurenue

A1 AOCOOTHAS M OTHOCHUTENbHAS BIaXXHOCTb
Bo3ayxa. Hacelennslii nap
TBépnoe Teno. Kpucrammmueckne n

4 aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB

KpucTaioB. JKuikue KpucTaibl.
CoBpeMeHHbIE MaTepUalIbl




[LnaBnenue u kpucTamM3anus. Y 1eabHast

43 TeruioTa miasiaeHus. Cyonumanus

44 YpaBHEeHHE TEIIOBOTO OanaHca

45 DJIeKTpU3anus Tel. DNEKTPUUECKUN 3apsil.
JIBa BU1a AIIEKTPUYECKUX 3aPSAI0B
IIpoBOIHKKH, TUATIEKTPUKH U

46 MOJIYTIPOBOIHUKH. 3aKOH COXPaHECHHS
3JIEKTPUYECKOTO 3apsiaa

47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona.
To4YeuHBIi JIEKTPUYECKHM 3apsiy
Hanps>k€HHOCTB EKTPUYECKOro MOJIs.

48 [IpuHUUI Cynepno3UIUHN JIEKTPUYECKUX
nosnei. JInHuy HanpsHKEHHOCTH

49 Pabora cui anexTpocTaTHuecKoro moJs.
IToreHuman. Pa3HOCTh NOTEHIIMAIIOB
[TpoBOAHMKY U AUDIIEKTPUKH B

50 AJIIEKTPOCTATUYECKOM TIOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

51 OnexrpoéMkocTs. Konnencatop

5 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa

53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHIMIT EHCTBUS U IPUMEHEHNE

54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE IEKTPOIprUOopoB

55 DNEKTPUYECKUN TOK, YCIOBUS €TI0




cymectBoBanusl. [locrosunslii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa 111 yyacTka Lenu

56

[MocnenoBarenbHOE, MapaielbHOE,
CMEIIaHHOE COCJMHEHHNE TPOBOIHUKOB.
JlaboparopHas pabota «3yueHue
CMEIIAaHHOTO COCTMHEHHSI PE3HUCTOPOBY

0.5

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

JlaboparopHas pabota «M3mepenue D/1C
HUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DJEeKTpOHHAs MPOBOJUMOCTb TBEPBIX
METaJUIOB. 3aBUCHUMOCTb COITPOTHBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIMMOCTb

DneKTpudecKuil TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

0.5

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas nmpooaumocTts. CBoicTBa p—n-
nepexoa. [ToxynpoBoJHIUKOBBIE TPHOOPHI

62

DIIEKTPUYECKHI TOK B paCTBOpax U
pacruiaBax JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLMALIHS.
DIIEKTPOJIN3

63

DNEeKTPUYECKUM TOK B ra3ax.




CaMOCTOSTENbHBINA U HECAMOCTOSATEIbHBIN
paspsia. Momnuus. [1nazma

DJeKTpudecKre MpudOpbl U yCTPOHCTBA U HX

64 IIpaKTH4YecKoe npumeHenue. llpasuna 1
TEXHUKU 0€30MaCHOCTH

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1
KonTtponpsHast pabora o Teme

66 «Onektpocraruka. ITocTosHHBIN 1
ANEKTPUUYECKUN TOK. TOKU B pa3IuYHBIX
cpenax»

67 Peseprublit ypok. KoHTponbHas paboTa 1o 1
Teme "DneKkTpoarnHamMuKa"

68 PesepBHelil ypok. O600mammui ypok mno 1
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

ITocTOstHHBIE MATHUTHI U UX
B3aumojieicteue. MarautHoe nose. Bekrop
MAarHuTHOM MHAYKUMUU. JINHUA MarHuTHON
MHIYKIUH

MarHuTHO€ 110Jie IPOBOJHUKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicrsue
IMPOBOAHHUKOB C TOKOM

Jlaboparopuas pabota «/3ydyenue
MarHMTHOTO TIOJISl KaTyIIKA C TOKOM»

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C
tokoMm. Cuiia Amnepa. JlaGopaTopHas pabota
«HccnenoBanue AeMCTBUS MOCTOSSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM

JlelicTBME MarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cria
Jlopenmna. Pabora cunbl Jlopeniia

OnexkTpomarauTHas MHAyKIus. [loTok
BEKTOpa MarHuTHON uHAyKuu. 31C
MHIYKIHAH. 3aKOH AJIEKTPOMAarHUTHON
nHaykunn Papanes

Jlaboparopnas pabota «VccnenoBanue
SIBIIGHUS DJIEKTPOMArHUTHOW WHIYKIIHM)

NHayKTUBHOCTB. SIBIEHUE CAMOUHIYKIUH.




O/1C camoUHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noJje

TexHu4eckue ycTpoicTBa U UX NPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, JIEKTPOMAarHuThl,
3JIEKTPOJIBUIATEIIb, YyCKOPUTEIIN
JJIEMEHTAPHbIX YaCTHLl, UHAYKIIMOHHAs II€Yb

10

11

O6o6maromuii ypok « MarauTHoe ToJe.
SHGKTpOMaFHHTHaﬁ WHIAYKOWS»
KontposbHast paboTa mo TeMe « MarHuTHoe
noJie. DICKTPOMArHUTHAS HH]TYKIIHSD

12

CB00OOIHBIE MEXaHUYECKHE KOICOAHM.
I"apmonnueckue koneOaHus. Y paBHEHHE
rapMOHUYECKUX KojeOanwuii. [IpeBpameHue
SHEPIUU

13

Jlaboparopnast pabota «HccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJICOaHU
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJeOaHus B UAealbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
KoJIeOaHUAMU

15

®opmyna TomcoHa. 3akOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpE

16

[IpencraBienne o0 3aTyXalONIMX KOIeOAHUSX.




BrinyxaeHHbIe MEXaHUYECKUE KOJICOaHUSI.
Pe3onanc. BeinyxaeHHbIe
AJICKTPOMArHUTHBIE KOJICOaHMS

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO

17 TOKa. AMIUIUTYTHOE U JEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKA U HAIIPSDKEHUS

18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNE SIEKTPUIECKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE

19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
NIEPEMEHHOI'0 TOKa, IMHUN 3JIeKTponepeaay
DKOJIOTHYECKHE PUCKU IIPU TIPOU3BOJICTBE

20 aNeKTpo3Hepruu. KynbTypa ncnonap3oBaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTthb
pacnpoCTpaHEHUS U JUTMHA BOJIHBI.
Ilonepeunsle ¥ MPOIOJILHBIE BOIHBI

” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa.
BricoTta Tona. Tem0Op 3ByKa

3 DNEeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U
ckopocTb. [lIkana 31eKTpOMarHuTHBIX BOJIH

24 [IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.
Pa3Butne cpencts cBa3u. Paguonokanus

25 Kontponbnas padota «Konebanust u BOTHBDY

26 [IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA B

OHOPOJHOM cpeze. ToueuHblid HCTOYHHK




ceera. Jlyu cBera

27

28

29

OrtpaxeHnue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoeHne n300paxxeHn B TNIOCKOM
3epKkaje

[Ipenomnenue ceta. [loaHOE BHyTpEeHHEE
oTpaxkeHue. [IpeneapHblid yroJ MoJHOTro
BHYTPEHHET0 OTPaKEHUS

JlaboparopHnast pabora «M3mepenue
MOKa3aTesl MPEJIOMIICHHS CTEKIIa

30

JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
®opmyJia TOHKOM JIMH3bL. Y BEIIMYCHUE
JIMH3bI

31

32

JlaGopatopHnas pabora «lccnenoBanue
CBOMCTB M300paKEHUH B JINH3AX»

Hucnepcus ceeta. ClI0XXHBIH cocTaB 0enoro
csera. L[Ber. JJaboparopHas pabota
«Habmoienue aucnepcun cBeTay

33

WnuTtepdepennus crera. udpaxius ceera.
JudpakuonHas pemeéTka

34

35

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuszanusa ceera

Onrtuyeckue mpuOOPHI U yCTPOUCTBA U
YCIIOBUA UX 0€30M1acCHOr0 MPUMEHEHUS

36

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOM
MexaHuk. [locTynatel crienuanbHON TEOPUH
OTHOCHUTEJIHLHOCTH

37

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
3amenJieHne BpeMEHH B COKpaIleHUE JJTUHBI




DHeprus U UMILYJIbC PEISITUBUCTCKON

38 yacTullbl. CBSI3b MacChl C SHEPTUEH U
HMITYJIbCOM. DHEPrUs MOKOs

39 KonTponbnas padora «Ontuka. OCHOBBI
CHEIUAaIbHON TEOPUU OTHOCUTEITLHOCTH

40 ®otonsl. Dopmyna I1nanka. Dueprus u
UMITyIIbC (POTOHA

A1 OTtkpsiTHE U HccaenoBanue Gpororddekra.
Omnertel A. I'. CToneroBa
3akonbl poTtodddekra. YpaBHEHUE

42 OnHmreitHa 1 porodddexra. «Kpacnas
rpanuna» Goroddpdexra

43 JaBnenue cBera. Onbwithl [1. H. JIeGenena.
XuMHuyeckoe IeHCTBHE CBETA
TexHHuecKue ycTpoicTBa U MPAKTUYECKOE

44 npuMeHeHue: (HoTorNeMeHT, GOTOAATUUK,
CONHEeYHas OaTapesi, CBETOUO]T

45 Pemenue 3ana4 no teme «1€MEHTHI
KBAHTOBOW ONTUKH
Monens aroma Tomcona. OmBITE

46 Pezepdopaa mo paccessHUIO 0-9aCTHII.
[Inanerapnas mozens aToma

47 IToctynarel bopa
W3nyuenue u nornoiienue GoTOHOB NMPU

48 Iepexo/Ie aTOMa ¢ OAHOTO YPOBHS SHEPTUH
Ha Apyroui. Buasl criektpos

49 BomnHoBEIe cBOiicTBa yacTull. BoiaHEI e

bpoiina. KopnyckynsipHO-BOJIHOBO#




AyaJIn3M. CroHTaHHOC U BBIHYKACHHOC
HU3JTy4YCHHC

50

51

52

53

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaINOAKTUBHOTO U3ITYUYEHUS

CgaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
BrnusiHre paguioakKTHBHOCTH Ha )KUBBIC
OpTraHHU3MBI

OTkpbITHE IPOTOHA U HEUTpOHA. MI30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3Iy4eHue

OHeprus cBA3M HyKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPreTUKU

54

55

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anMo/ieiicTBus. EquHCcTBO (hrsmaeckoit
KapTUHBI MUPa»

Oranbl pazBuths actpoHomuu. [Ipuknaanoe
Y MHPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Buj 3BEé31HOTO HEdA.
Co3zBe3nus, apkue 3BE3/bl, IUTAHETHI, UX
BuANMOE ABkeHUe. CoTHeuHas cucTeMa

56

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHLA U 3BE3]




57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI INIABHOM MOCIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBoonu CoJHIIa U 3BE3]

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxe. ['amaktrku. YEpHbIE ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukTroBoe U3inydeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl acCTpOHOMUU

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOI,
TEXHOJIOTHYECKOM, COLIMANBLHOM U dTUUECKOM
cdepax nedaTeIbHOCTH YeTOBeKa

63

O6o0maromuii ypok. Pois 1 mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOH
KapTUHE MHpa

64

65

O6o6maromuit ypok. Pons ¢pusndeckoii
Teopuu B HOPMHUPOBAHUH TIPEICTABICHUHN O
¢bu3nueckoil kKapTuHe MUpa

O6o06maromuii ypok. Mecto pusndeckoit
KapTHHBI MUPa B 00IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHUH O




pupoJie

66 Pe3epBHbIil ypok. MarauTHoe mnoJie. 1
DNeKTpOMarHuTHast UHIYKIUs

67 Pe3epBHbIit }:pOK. Ontuka. OCHOBBI |
CHeIHabHON TeOpPUN OTHOCUTEIBLHOCTH

68 Pezepuslii ypok. KBanroBas ¢usnka. 1
DNEeMEHTHI aCTPOHOMHUU U acTpOPU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 11 kimacce/ bemara B.B., JlomauenkoB 1.A., [TaneOpaties FO.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» ®usuka, 11 knacce/ KacesnoB B.A., O611ecTBO ¢ OrpaHMUYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe ob1iecTBo «M31aTenbcTBO

«IIpocemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/






