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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢usuke 06a30BOr0 YpOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPENOJaBaHUS Y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanumu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB npu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaaM3allMd MEXIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam oOyueHus.

®du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX TMPHUPOJIBI, BHICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS NP BHINOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY kypca (u3MKH A7 YPOBHS CpeiHero oO1iero oopa3oBaHus MOJIOKEH Psil UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (M3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pU3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUM O CTPYKTYpe MOCTPOCHHUS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (DM3UKU pealln3yeTcs NMPEexXIe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpamMme Mo (GU3UKEe OOBEIUHEHBI B OONIUIN CIHCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHUS U OCHAIeHHUs KabuHeTta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3zeioB. i1 KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanimoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPHHLUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX meneil oOecreynBaeTcss pelIeHHeM CIEAYIONIMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOUYAs MEXaHUKY, MOJICKYJIAPHYIO (PU3HKY, FJIEKTPOIUHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOM
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOATEILHOIO IUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM IS PAa3BUTHUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpPOBHE CpEeAHEro oOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COAEPXKXAHUE OBYUEHUA

10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
SKCTIIEPUMEHTA M TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HYECKUX SBICHUN M TporeccoB. Hayunble rumnore3nsl. Ouzndeckue
3aKOHBI 1 TeOpI/II/I. rpaHI/II_IBI HpI/IMCHI/IMOCTI/I (bHBI/I'—IGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBUAA.

Ponp m Mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHasoroBsle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe nBukeHuE. OTHOCUTEIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHui u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MAaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe nBMKEHHE. J[BHJKEHHME MaTepualbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepumon m
yacToTta obpaienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHApsIJI0B, LIETIHbIE U PEMEHHbIE TIEpeayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[Tpeobpa3zoBanue ABMKEHUI € UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIIeHHOro O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaICHUSI.

Hanpasnenue ckopocTy pH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3y4yeHrne HEpaBHOMEPHOIO JBUKEHHUSI C LIENBIO ONPEAEIEHUS] MTHOBEHHONW CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH,  I[POWIEHHBIMH  TEJIOM 32

MoceI0BaTebHbIE PaBHBIE TMPOMEXKYTKHM BpPEMEHU TNpPU DPABHOYCKOPEHHOM JBUKEHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.
N3yueHne OBMKEHUS Tea, OPOLICHHOTO TOPHU30HTANIBHO.
Tema 2. /lunamuka



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Btopoit 3akon HeroTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA U151 MaTEpHATIBHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuiaa conpoTHBICHUS
P IBUKEHUH TeEJIa B )KUJKOCTH WM rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT Cubl OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcnoBus paBHOBECHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTaJICHHH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KaUE€HHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonwvl coOXpaneHus 6 MexaHuxe

NMnynbsc MatepuanbHO TOUKM (Te€a), CACTEMBbI MaTepUaIbHBIX TOUYEK. MiMIynbe cuibl u
W3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHECHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunerndeckasi sHeprus MaTepuaibHOW TOYKH. Teopema 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMAIbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUUecKre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPY>KUHHBII
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
pUMepe pacTSKEHHs] Pe3MHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaudecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM TEOpUHU
uIeabHOTO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeW KHHETUYECKOW HHEpruu
TEIJIOBOTO JBMKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHu4eCcKre yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, OKa3bIBAIOIINE JTUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduu  MOIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogpnens onbita IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY NABJICHUS Fa3a HA CTEHKHU COCYya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuid 00bEéMa
KOMHAaTBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMonnHaMuueckass cucreMa. BHYTpeHHss 3HEprusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoiauuecTBo TemaoTel U paboTa. BHyTpeHHss HEprust 0JHOATOMHOIO
U7eanbHOro raza. Buasl Terionepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3Ty4eHHE. Y eJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblif 3akoH TepMonuHamukH. llpumeHnenue
NEpBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IL.

Tennossie MamuHbL. [[puHIMIBL efCTBUS TEIIOBBIX MamtuH. [IpeoOpa3zoBanus SHEPTUM B
TeryIoBeIX MammuHaxX. KoaddunueHT monesnoro neictBus temioBoi mamuubl. [ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IEHCTBH. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.



TexHuueckue ycTpoicTBa M MpPaKTHYECKOE IMPUMEHEHHUE: JBUTAaTelb BHYTPEHHEIO
Cropanusi, OBITOBOI XOJIOIUIHHHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpPU COBEPLICHUH pPaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

N3meHenune BHyTpEHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, [BUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

I/I3MepeHHe yﬂeHBHOﬁ TEMIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEJIbHAS BJIAXXHOCTH BO31ayxa. HackleHHbId nap. Y aenpHas TErioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JABJICHUSI.

Teépmoe teno. Kpucrammnueckre u aMmopQHbIe Tena. AHU30TPOITUS. CBOWCTB KPUCTAJIOB.
Kunkue kpuctauibl. CoBpeMEeHHbIe MaTepuaiibl. [lnaBiieHMe W KpuUCTaJUIM3alMs. Y AeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHudeckue YCTpOWCTBA M TMPAKTHUECKOE MPUMEHEHHE: THIPOMETP M IICHXPOMET,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYy4YCHUA COBPCMCHHBIX MaTCepHraioB, B TOM HUuCJIeC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHH.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus ¥ TUTaBJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.
JleMoHCTpalusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pazgea 4. DaekrpoamHamMuka

Tema 1. Inekmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKuil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

BszaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHM  3apsia.
Onexktpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousid. [lpuHmun cyneprno3unun
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorennwman. Pa3HOCTh  MOTEHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{UaaeKkTpuueckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,

AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.



Jlemoncmpayuu

YCTpoCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

JIMBINEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. VICTOYHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE CTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. Koporkoe 3ambIkaHue.

DNEeKTpOHHAs MPOBOAMMOCTB TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX TyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOJIN3.

DneKkTpruueckuil Tok B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBINA pa3psaa. MoiaHuUS.
ITma3ma.

TexHuueckue yCTpoilcTBAa M TPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh COTIPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOJABHKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TrajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yueHne cMEIaHHOIO COEANHEHHS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMIKYIEH CHJIbl HMCTOYHMKA TOKA U €r0  BHYTPEHHErO
COIPOTUBIICHUS.

HaGnronenue anexrposnusa.

Memnpez{MeTHMe CBA3HU

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyLIECTBISETCS C y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO ITO3HAHUS:
ABJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TeOpus, HaOIroAeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHWI, JHHEWHas ¢GyHKOus, mapabona,
runepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKIHMHU HAa OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B KUBOW npupoze, nupdysus, ocMoc, TEIIoo0MeH
JKUBBIX OpraHU3MOB (BH/IbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
>KUBOU TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPIBIX Te€J, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAINS, FalbBaHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTAaTeIb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHJIUIIMOHEP, TEXHOIOTUHU MOJIyY€HHUs] COBPEMEHHBIX MaTepUasioB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHI, TATIbBAHUKA.

11 KIIACC

OCHOBBI 2JIEKTPOAUHAMUKH

MarunuTtHoe noje. BeKkTop MHAYKIIMM MarHUTHOTO 1oJjis. J(elicTBMe MarHUTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM U JBHIKYIIYIOCS 3apspDKeHHYI0 yactuiry. Cuna Amriepa u cuna JlopeHiia.
MarHuTHbIE CBOKCTBA BELIECTBA. SBIEHUE 2JIEKTPOMAarHMTHOM MHIYKIIMU. MarHuTHbINA MOTOK.
IIpaBuno JleHna. 3aK0oH 3JI€KTPOMarHUTHOM MHAYKIMH. SIBiIeHne camonHayKuuu. MHIyKTHB-
HOCTb. DJIEKTPOMArHUTHOE NI0JIE. DHepausi INeKMPOMACHUMHO20 NOJA.

Jlabopamopuvie pabomuol

HaGnronenue neicTBrs MarHUTHOIO MOJIS HA TOK.

N3yuenue siBIEeHUS 3J€KTPOMArHUTHOW UHIYKIUU.

KoJie0anust 1 BOJIHBI

Mexannueckue konebanus. [lapmonudeckue konedbanus. CBOOOTHBIC, 3aTyXalOIIHE,
BBIHYKJICHHBIE KosieOanusi. [IpeBpaliienus sHeprun npu Kojaedanusx. Pezonanc.
OnexTpoMarHuTHeIe Kosiebanus. KonebaTenbHbiil KOHTYp. [lepeMeHHBIN IEKTPUYECKH TOK.
Peszonanc 6 snekmpuueckoti yenu. Kopomkoe 3amvikanue.



Mexannueckue BOJHEL. [IpogonbHbIe U TonepedHbie BOTHBL. CKOPOCTh U ITMHA BOJTHBI.
Hnmepghepenyus u ouppaxyusn. Snepeust 60aHbl. 38yK0GbIE BOJIHDL.

DneKTpOMarHuTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJTH. [lpama3oHbl
AJIEKTPOMArHUTHBIX U3TYyYEHHUH U UX MPAKTUYECKOE TPUMEHEHHUE.

Jlabopamopnuvie pabomot

Onpez[eneHI/Ie YCKOPCHHA CBO60,Z[HOFO MMaJiCHUA IIpU IIOMOIIN MasiTHHUKA

OnrTuka

['eomeTpuueckas ontuka. CKOpoCTh cBeTa. 3aKOHBI OTPaXKEHUS U MpesiomiieHus ceera. @opmyna
TOHKOH JINH3bI. BOTHOBEIE CBOICTBA CBETa: AMCIIEpCHs, HHTEpPepeHIns, TUDPAKIHS,
MOJIIpU3aLHUSL.

Jlabopamopnsie pabomot

N3mepenue nokasaresns NpeaoMIIeHHUs CTeKIIa

Omnpenenenre oNTUYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS COOMPAIOIIEH JIMH3BI

W3mepenue IMHbI CBETOBOM BOJIHBI

Ornerka HHPOPMAITMOHHOM eMKOCTH KommakT-aucka (CD)

HaburoieHne CruionHoro 1 JIMHEN4aToro CrnekTpoB

OcHOBBI CHeHHaJIbHOﬁ TCOPUHA OTHOCUTEJIBbHOCTH
HOCTy.]IaTI)I TCOPHUU OTHOCUTCIIBHOCTU U CIICACTBUSA U3 HUX. I/IHBapI/IaHTHOCTI) MOAYJIsL CKOPOCTHU
CBCTa B BAKyyMC. 9Hepl"I/I$I mokos. CBs3b Macchl 1 OHCPI'Ur CBO6OI[HOI>1 YaCTHUIBI.

KBanroBas ¢puszuka. @Pusuka aroMa 1 AaTOMHOI0 siApa

['nnoresza M. ITnanka. ®otosnexkrpuueckuii 3¢ pext. OnpiTel CroneroBa. 3akoHb! poTodddeKTa.
VpaBuenue DitnmteitHa. ®otoH. KopryckynsipHo-BoiaHOBOM nyanu3m. CoomHouieHue
Heonpeodenénnocmell I etizenbepea.

[TnmanerapHast Mozenb atromMa. OObsICHEHUE TMHEWYATOTO CIIEKTPa BOJIOPO/Ia HA OCHOBE
KBAaHTOBBIX MOCTYJaToOB bopa.

CocTaB u cTpoeHHe aTOMHBIX siIep. DHEPTHsI CBS3H aTOMHBIX siiep. BUabl panoakTHBHBIX
IpeBpaleHU aTOMHBIX Jiep. 3aKOH paJlnOaKTUBHOrO pacrnaza. SnepHsie peakuuu. LenHas
peakuus aeneHus sauep. [lpumenenue 10epHoii suepeuul.

OneMeHTapHble yacTHIbl. DyHIaMEeHTaIbHbIE B3aUMOJICHCTBHSL.

Crtpoenue BeesienHoi

ConHeyHas cucTema: IJIaHeThl U Majble Tena, cucrema 3emisi—JlyHna. CTpoeHue v 3BOJOLMS
Comnnia u 38€371. Knaccudukarus 38€3/1. 3BE31bI 1 HICTOYHUKU WX DHEPTHH.

["anakTuka. CoBpeMeHHbIE IPE/ICTABIICHUS O CTPOCHUH U 3BONIOLMU BeeneHHo.

MesxknpeaMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCS € Y4ETOM
COJICPIKATEBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYCHHEM METOIOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHsl, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICTUPOBAHUE, MOJICITh, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECCKUE (DYHKIIMH: CHHYC,
KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHI M HX



IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTapHBIX (DYHKIIMA,
NPU3HAKYA TOJO0HS TPEYTOJIbHUKOB, OTIPEICICHUE TUIOMIAU TNIOCKUX QUryp U 00bEMa Ted.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM mHpupoje, KojeOaTenbHBIC IBUKCHUS B
JKUBOM NIPHUPOJIE, ONTUYECKUE SIBICHUS B JKMBOM IPUPOJE, NCHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKass CTPYKTypa TBEPIABIX TEll,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozusn: NMHUM DJIEKTPOIIEpPENad, T€HEPATOP IEPEMEHHOIO TOKA, DJICKTPOJABUIATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHUEMHUK, TeNeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro oO0mero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHKCHHE  CICAYIOIHUX  JIMYHOCTHBIX,
METAaIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCsS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacimpeHue XU3HEHHOTO OIBITAa M ONbITa JIEATEILHOCTH B IMPOLIECCE PeaH3allii OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHcKoOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKMX M JEMOKPAaTUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSAMHI ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CHOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ICSITEILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYask 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEC K pAa3IUYHBIM cdepaM TpoPecCHOHATHHON NEeSTENTPHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICHMCTBHM B OKPYXKAIOUIEH Cpele HA OCHOBE 3HAHMS
1eNel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH OKOJIOIMYECKON HamnpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HuKe;

7) HEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHHE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MIPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENbCKYIO JICSITEIIbBHOCTh UHMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

BIIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSITUSAMH W MeToAamMH (pu3mdeckoin
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JESITEIHLHOCTH B 00JacTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3aa9
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0O M TPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYyalldsX, B TOM YHCIE MPH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOJUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

aHAIM3UPOBATh TOJY4YEHHbIE B XOJ€ pEUIeHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B O0OPa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEICITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIJIBUTaTh HOBBIE UJEH, IpEIaraTb OpUrHHAIbHbIE TOJXOABI U PELICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COIACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIBb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOIO COJAEP)KaHUS B pasiMyHbIX (opmaTax ¢ y4EToM
Ha3HaueHUs MHPOpPMALUMU U LEJIEBOM ayauTOpuHu, BBIOMpas ONTUMAIBHYIO  (GOpMYy
IIPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISTH OOIICHHE HA YpoKaX (PU3MKHU U BO BHE-YPOUHOU JNESTEILHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON PabOTHI;

BBHIOMPATh TEMATUKy MU METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN Ka)J0r0 WIeHa KOJUIEKTHBA;

IPUHUMATh LEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAWHHUPOBATH
JEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBUH, PaCIpPENeIsITh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXKJIOTO y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLEHUBATh HUJIEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranusanus:
CaMOCTOSITENILHO OCYIIECTBISTh MO3HABATENBHYIO NEATENLHOCTh B oOjactu (Gpu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH DPEIICHHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPAaOOTBI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;
JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;
OLIGHUBATh MPHOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH  (PUBHKH,

MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IIPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHWE K JOCTHIKEHHIO LEeNd MU YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH U TEXHOJOTHUH, B MPAKTHUECKON
JIeITEILHOCTH JIIOACH;

YYUTHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (DHU3MUECKUX MoJeNnel: MaTepHalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, MACANbHBIM Tra3, MOJENH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TelN, TOUCUHBIH AJIEKTPUUECKUI 3apsa NMpU peLIeHun
buznyeckux 3aaay;

pacno3HaBaTh (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOPUU CTPOCHHUS BEIIECTBA M AJIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
IBIDKCHHE TIO OKPY)XKHOCTH, WHEpIHMs, B3amMmojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oXJaKJIeHUH ), TETJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHJCHCAIUS, TUIaBIICHHE, KPUCTAIIH3aIHs,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, TMOBBIIICHUE JABJICHUS ra3a MPHU €ro HAarpEeBaHUU B 3aKPHITOM



COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIOJIb3YS (PU3NUYECKHE BEIMYMHBI: KOOpIMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMILYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUHA CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
¢u3nueckue BEIWYMHBL: JIABJICHUE Tasza, TEMIIEpaTypa, CpenHss KUHETHYECKas OSHEprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3(pQGUIMEHT MOJE3HOro JNEHCTBUS TEIUIOBOIO
JIBUTATENISA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBAaTh (DU3MUYECKHM CMBICI MCIIOJIb3YEMbIX BEJIUUUH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKUM 3apsi, 3JIEKTpUUYECKOoe IMoJe,
HaIpPsOKEHHOCTh  IOJIS, IIOTEHLHMAJ, pa3HOCTh IIOTEHUMAIOB; IIPU ONKMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMU BEJIUUYUHAMUY;

aHaJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro taroteHud, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHEHUs
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsna, 3akoH KylloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M TPOILECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIepUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEeJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISAITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€IaTh BHIBOIBI
10 pe3yabTaTaM UCCIIECI0BAHMS;

cobuoaTh IMpaBuia 0€30MacHOro TpyJda MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (puU3MUYEcCKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOMpPATh (PU3HUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIWMble s e€ peleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHBI,
pelaTh KayeCTBEHHBIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;
UCIONIB30BAaTh NPU PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaLINIO;
PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUS 3I0POBbS U COOIOICHUS HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpere;
paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIbI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

BoinyckHuk 11 kinacca Hayunres:
* co0Ir0/1aTh NpaBUIla 0€30aCHOCTH U OXpaHbl TpyAa IIpU paboTe ¢ y4yeOHBIM U JIAOOPATOPHBIM
000pyI0BaHUEM;

* IOHUMATh CMBICT OCHOBHBIX (PM3MUECKUX TEPMUHOB: (hU3NYECKOe TeJ0, PU3HUECKOe SBJICHNUE,
¢uznueckas BeIMUNHA, €IUHULBI U3MEPEHUS;

* pacro3HaBaTh MIPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3UYECKUX METOJIOB;
AQHAIM3UPOBATH OTAENIbHBIE ATAlbl IPOBEAEHUS UCCIEA0BAHUN U MHTEPIIPETUPOBATH PE3YIbTAThI
HaOJI0ICHUH U OIIBITOB;

* CTaBUTh OTBITHI 10 UCCIIEOBAHUIO (PU3MUECKUX SIBJICHUN WM (PU3NUECKUX CBOMCTB Ten 0e3
UCIIOJIb30BaHUS MPSAMBIX U3MEPEHUH; PH 3TOM (HOpMYIMPOBATEH MpolIeMy/3a1auy yueOHOro
AKCIIEPUMEHTa; cOOMpaTh YCTAHOBKY U3 MPEII0KEHHOT0 000PYA0BAHUS; IPOBOIUTH OIBIT U
(bopMynHUpOBaTh BHIBOJIBI.

* IOHUMAaTh POJIb FIKCIIEPUMEHTA B MOJIyU€HUU HAyYHOU MH(pOpMaLnu;

* IPOBOJIUTH MpPsIMbIE U3MEPEHUS (PU3NUECKUX BEIMUMH: BpeMs, pacCTOsTHUE, Macca Teja,
o0BeMm, cuia, TeMIeparypa, atMmochepHoe JaBlIeHNe, BIaKHOCTh BO3/1yXa, HapsKEeHUe, cuia
TOKa, paJuallMOHHbIN (OH (C UCIOIB30BaHUEM JI03UMETPA); IPU ATOM BBIOMpATh ONTUMAIIbHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTENH U3MEPEHHH.

* IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3UUECKUX BEJTMUUH C UCTIOIb30BaHUEM MPSIMBIX
M3MEPEHMIL: IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI MOITYYEHHON
3aBHCUMOCTH (PU3MYECKUX BEIMYUH B BUJIE TAOIUIl U TpaUKOB, Ae7aTh BEIBOIBI 110
pe3ynbTaTam UCCIIEIOBaHHUS;

* IPOBOJIUTH KOCBEHHBIE U3MEPEHHSI (PU3NYECKUX BEIMUYMH: IPU BBITOJTHEHUN U3MEPEHUI
coOupaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEYs MPEAJIOKEHHON MHCTPYKIIMH, BEIYUCIATh
3HAUEHUE BEJINYMHBI U aHAJIM3UPOBATH MTOJIYYEHHBIE PE3YJIBTAThl C YUYETOM 33JaHHOM TOUHOCTH
W3MEPEHHI;

* aHAJIM3UPOBATH CUTYALMU IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, y3HaBaTh B HUX
HPOSIBIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUHN WM 3aKOHOMEPHOCTEH U IPUMEHATh
UMEIOIIMECs 3HAHUS ISl X O0bSACHEHHUS,

* IOHUMATh IPUHLUIBI AEHCTBUS MAlIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS UX
0€30I1aCHOT0 MCII0JIb30BaHMS B TOBCEHEBHOM KU3HU;



® UCIIOJIb30BATh IIPU BBINIOJIHCHUHA y‘-I€6HI:IX 3ala4 HAYUYHO-TIOMMYJISIPHYIO JIMTCPATYPY O

(Gu3MUYeCKHX SABICHUAX, CIPAaBOYHbBIE MaTepUalibl, pecypcsl HTEpHET.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

* 0CO3HABATh IECHHOCTh HAYYHBIX UCCIIEIOBAHUN, POJIb (PU3UKHU B PACIINPEHUH IPEACTaBICHUN
00 OKpy’KarollleM MHpPE U €€ BKJIAJ] B YJIYUIICHUE Ka4eCTBa KU3HU;

* UCIIOJIL30BATh MIPHEMBI TIOCTPOCHHS (PU3MUECKUX MOJIEIICH, TOMCKa U (POPMYITHPOBKU
A0Ka3aTCJIbCTB BBIIBUHYTBIX TUIIOTC3 U TCOPCTUYCCKUX BBIBOJOB HAa OCHOBC SMITMPHUYCCKU
YCTaHOBJICHHBIX (aKTOB;

¢ CpaBHUBATb TOYHOCTH U3MCPCHUA (bI/ISI/I‘IeCKI/IX BEJIMYMH M0 BEIIMYNHE WX OTHOCUTEIIHLHOMN
HOTPEITHOCTH TPH MTPOBEACHNUH MPSIMBIX U3MEPEHHIA;

* CaMOCTOATCIILHO ITPOBOANUTH KOCBCHHBIC USMEPCHHA U UCCIICIOBAaHUA (1)I/ISI/II-IGCKI/IX BCJINYHH C
UCTIOJIb30BAaHUEM PA3IMYHBIX CIOCOOOB M3MEpEHUS PU3MUECKUX BEIUYHH, BEIOUPATh CPEACTBA
M3MEPEHUS C yUeTOM HEOOXO0AUMOIN TOYHOCTH U3MEPEHNH, 000CHOBBIBAThH BBIOOP criocoda
U3MEpeHNs, aJIeKBaTHOTO ITOCTABJICHHOM 3a/1aye, TPOBOIUTH OLIEHKY JIOCTOBEPHOCTH
IMMOJIYYCHHBIX PC3YJIbTATOB,

* BOCIIPUHUMATH HH(POPMAIHIO (PU3NIECKOTO COICPIKAHUS B HAYYHO-TIONYJIIPHON JINTEpaType U
CpeACTBax MaccOBOI MH(OPMAINH, KPUTUIECKH OLIEHUBATH MOJyYSHHYIO HH(POPMAIIHIO,
aHAJIM3HUPYS €€ COJIepXKaHUE U JaHHbIe 00 HCTOYHUKE HH(POPMAIUH;
¢ CO31aBaThb cOOCTBEHHBIE TNCHMEHHEIE U YCTHBIC C006H_I€HI/I$I (o) (1)I/I3I/I‘ICCKI/IX SIBJICHUAX Ha
OCHOBE HECKOJIbKUX NCTOYHUKOB MH(OPMAIMH, COIIPOBOKAATH BBICTYIUICHUE MTPE3EHTALINEH,
YUYUTBIBasA 0COOEHHOCTH ayauTopun CBCPCTHUKOB

DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUSI

BbINyCKHUK HAYYUTCSI:

® pacCiio3HaBaThb 3JICKTPOMArHuTHLIC SABJICHUA U OOBSICHITH Ha OCHOBE NMCHOIIIUXCA 3HaHUHU
OCHOBHBIE CBOIMCTBA WJIM YCJIOBUS IPOTCKAHUS ITUX SIBJICHHIA:

SJICKTPOMAarHuTHas MHAYKIOWA, I[eflCTBHC MAarauMTHOTIO ITOJIA Ha MPOBOJHUK C TOKOM U Ha
JBYDKYIIYIOCS 3apSDKEHHYIO YacTHUILY, IEHCTBHE AJIEKTPHUECKOTO TOJIS Ha 3apsDKEHHYIO YacTHILy,
3JIEKTPOMArHUTHBIC BOJIHBI, IPSIMOJIMHEHHOE PacpOCTPaHEHHE CBETA, OTPAKCHHUE U
NpeJIOMIICHUE CBETA, TUCTICPCHSI CBETA.

* UCIIOJIB30BATh ONTHYECKUE CXEMBI JIJIS IOCTPOSHUS H300paKEHUH B IIJIOCKOM 3epKajie U
coOuparorie JuH3e.

¢ OIMMCbhIBATb U3YUCHHEIC CBOMCTBA TEJI U SJICKTPOMAIrHUTHBIC ABJICHUA, UCIIOJIb3Ys (1)I/I3I/I‘~IGCKI/I€
BEJIMYMHBL: OKYCHOE PACCTOSIHUE M ONTHYECKAsl CUJIA JIMH3BI, CKOPOCTh AJIEKTPOMAarHUTHBIX
BOJIH, JJIMHA BOJHBI 1 HaCTOTA CBE€TA; IIPHU ONIMCAHUU BEPHO TPAKTOBATH (1)PI3PI‘—ICCKI/II71 CMBICJI
UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAUCHUS U EAMHUIIBI U3MEPEHUS; HAXOIUTh (hOPMYITHI,
CBSI3BIBAIOIIME TAHHYIO (PM3UUYECKYIO BEJIMYUHY C APYTUMHU BEIMUYMHAMHU.

* aHAJIM3MPOBATH CBOMCTBA TEJI, SJICKTPOMATHUTHBIC SBJICHUS U IMPOLIECCHI, UCIIOIB3YS
(bu3nUecKre 3aKOHBI: 3aKOH MPSIMOJIUHEHHOTO pacpOCTpaHEHHsI CBETa, 3aKOH OTPaXKCHHUS CBETA,
3aKOH TPEIOMIICHHSI CBETA; MPH 3TOM Pa3JIM4aTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €r0
MaTeMaTHYECKOE BhIpaXKeHHUE.

* IPUBOJIUTH IPUMEPHI MPAKTHYECKOTO UCIIOIb30BaHMS (PU3HMUECKUX 3HAHHIM O
SJICKTPOMArHUTHBIX SABJICHHUAX

* pelaTh 3a/1a4u, UCIOJIb3Ys (PU3UUECKUE 3aKOHBI (3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHCHUS
CBETa, 3aKOH OTPAKCHHUS CBETA, 3aKOH MPEIIOMJICHHUS CBeTa) U (DOPMYJIbI, CBSI3bIBAIOIIUEC
¢u3nueckre BenuuruHbI ((POKYCHOE pacCTOSTHUE U ONTHYECKAsi CUJIa JIMH3bI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, [UTMHA BOJHBI M YaCTOTA CBETA,): HA OCHOBE aHAJIN3a YCIOBHS 3a1a4n
3aMMChIBATh KPATKOE YCIOBHE, BBIICIATH (PU3NUECKUE BETUUNHBI, 3aKOHBI U ()OPMYJIHI,
HEOOXOMMBIE JUIS €€ PELICHUS, IPOBOAUTH PACUEThl U OIICHUBATH PEATbHOCTD TOJTY4SCHHOTO
3HaueHUs! GU3NYECKON BETUIHHEI.

BbINYyCKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS



* MCIOJIB30BATh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX B MOBCETHEBHOM KU3HU JUIS
obecrieueHns 6€30MaCHOCTH NPHU 0OpaIeHuH ¢ TPHOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, JUIS
COXPaHEHUsI 3J0POBbS U COOIIOIEHHS HOPM 3KOJIOTHUECKOT0 IMOBEICHUS B OKPY’KaloILeil cpese;
HPUBOJHUTH IPUMEPbI BIMSHUS IEKTPOMATHUTHBIX M3JIy4CHUH Ha )KUBBIC OPTaHU3MBI;

* pa3nuyaTh rpaHHIbl IPUMEHUMOCTH (PU3MUYECKIX 3aKOHOB, TOHMMATh BCEOOIINIT XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB

* UCIIOJIB30BAThH MPUEMBI IIOCTPOCHUS (PU3UUECKUX MOJIENIEH, ITONCKa U (HOPMYITHPOBKHI
JI0Ka3aTeJIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETHUECKUX BBIBOJOB Ha OCHOBE SIMITMPHYECKU
YCTAHOBJICHHBIX (DaKTOB;

* HAXOJUTh aJICKBAaTHYIO MIPEJI0KEHHOH 3a/1aue (PU3MIECKYIO MOJIENTb, pa3pemars npooiemy
KaK Ha OCHOBE MMEIOIIUXCS 3HAHHUI 00 3JIEKTPOMArHUTHBIX SIBICHUSAX C UCIIOJIb30BAaHHEM
MaTeMaTHYECKOro anmapara, Tak ¥ Py IOMOIIN METOOB OL[CHKH.

KBanToBbIC IBJICHUS

BbInyCKHUK HAYYHTCS:

* pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSACHATH HA OCHOBE UMEIOIUXCSI 3HAHUI OCHOBHBIE
CBOICTBA WJTM YCJIOBUS MTPOTEKAHUS dTUX SBJICHUI: €CTECTBEHHAS M HCKYCCTBEHHAS
PaZvo0aKTUBHOCTD, 0-, 3- U Y-M31y4eHHs], BOSHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa U3JIy4eHUs
aToMa;

* ONUCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHHUS, HCIIONIBb3Ys (DU3MUECKHUE BETMUYUHbBI: MAaCCOBOE
YHCIIO, 3apAI0BOE YHCIIO, TIEPHO]] MOTypacaa, SHeprus (OTOHOB; IPH ONMCAHUH TTPABHIILHO
TPAKTOBATh (PU3UUECKHI CMBICTT HCIIOJIb3yEMbIX BETUYMH, UX 0003HAYCHUS U €UHUIIBI
U3MEpEHUS; HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAaHHYIO (PHU3UIECKYIO BETUIHHY C IPYTHMH
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

* AHAJIM3UPOBATH KBAHTOBBIC SIBIICHUS, HCIIOIB3YsI (PU3NICCKUE 3aKOHBI U TIOCTYJIAThI: 3aKOH
COXPaHEHHUS SHEPTUH, 3aKOH COXPAHEHHS dIEKTPUUECKOTO 3apsiia, 3aKOH COXPAHEHUS
MacCOBOT'O YHCJIa, 3aKOHOMEPHOCTH U3TyUCHHS U ITOTJIONMIECHUS CBETa AaTOMOM, TIPH ATOM
pa3ianyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M €70 MaTEMaTHYE€CKOE BhIpaKEHHE,

* pa3IU4aTh OCHOBHBIC MPU3HAKH IIAHETAPHOU MOJICITH aTOMa, HYKJIOHHON MOJICIIA aTOMHOTO
A1pa;

* IPUBOJIUTH TIPUMEPHI ITPOSIBIICHUS B TIPUPOJIC M MPAKTUICCKOTO HCIIOJIb30BAHUS
pPaZIMOaKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEAKIIM, CIEKTPATLHOTO aHaIn3a. BRIMyCKHUK
MOJTYYUT BO3MOKHOCTh HAyUUTHCS:

* HCIIOJIH30BATh MOJYYCHHBIC 3HAHUS B IOBCEAHEBHOW KU3HU MPU OOpAIlIEeHUH C IPUOOpaMU U
TEXHHYECKUMH YCTPOUCTBAMH (CUCTUYMK MOHU3HPYIOIINX YACTHIL, IO3UMETP), IS COXPaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHHUS B OKpPYIKaIOIIEH Cpeie;
* COOTHOCHUTH SHEPTHIO CBS3U aTOMHBIX S/Iep C Ie()eKTOM MacChl;
* IPUBOJUTH IPUMEPHI BIUSHUS PATUOAKTUBHBIX H3TYYCHUN Ha )KUBBIE OPTaHU3MbI; TOHUMATh
MIPUHITHAIT JCHCTBHS TIO3UMETPA U Pa3IndaTh YCIOBHUS €r0 MCIIOIh30BaHMUS;
* MIOHUMATh SKOJIOTUYECKHE MPOOIEMbI, BOSHUKAIOIINE MPU HCIIOIH30BAHIUH AaTOMHBIX
AJIEKTPOCTAHIIAMN, ¥ ITyTH PEIICHUS 3TUX MPOOJIeM, TIEPCIIEKTUBHI UCTIOIB30BAHUS YITPABIISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:
®  UCNONB308aMb  NOJNYYEHHblE 3HAHUSA 6 NOBCEOHEBHOU JICU3HU NpU  00paujeHuu ¢
npubopamu U MeXHUYeCKUMU YCmMpoucmeamu (Cuemyux UOHUSUPVIOWUX YACmUY,
0o3umemp), 015l COXpAHEHUsL 300P0BbsL U COONIOOEHUSL HOPM IKOJIOSULECKO20 NOBEOCHUS 8
OKpyoscarouell cpeoe;
®  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX A0€ep ¢ 0edheKmoM Maccol,
®  npusoOUMb NpUMEPbL GIUAHUAL PAOUOAKMUBHBIX U3NYUEHUN HA JHCUBble OpP2SaAHUIMbL,
HOHUMAMb NPUHYUN OeliCMBUs 003UMEempPa U paziuyams Ycl08Us e20 UCNOIb308aHUS,



®  NOHUMAmMb 9KOIO2UYECKUe NpoONeMbl, 8O3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INeKMPOCMAHYUL, U NYMU peuleHus 3Mux npoorem, NepcneKmussbl UCNOIb30BAHUS
VAPABIAEMO20 MEPMOSOEPHO20 CUHME3A.

DJieMeHThI ACTPOHOMHU
BbInyCKHUK HAYYUTCSH:

* yKa3bIBaTh Ha3BaHUA I1aHeT COTHEYHOM CHCTEMBI; pa3indaTh OCHOBHBIC MTPH3HAKU
CYTOYHOTI'O BpaIlleHUs 3BE3HOI0 HeOa, ABvkeHus JIyHbl, CONHIIA U TJIAHET OTHOCUTEIILHO
3BE3/;

* [IOHUMATh PA3IUYHS MEXK/TY IeJIMOLIECHTPHYCCKON M FeOLEHTPHUSCKON CHCTEMaMu MHPa;
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

* yKa3bIBaTh OOIIME CBOMCTBA U OTIIMYUS IJIAHET 3¢MHOM TPYIIIBI ¥ IIAHET-TUTAHTOB; MaJIbIX
Ten COTHEYHON CHCTEMBI M OOJIBIIHX TUTAHET; TI0JIb30BaTHCS KapTOi 3BE3IHOTO Heba mpH
HaOJIIOIEHUAX 3BE3IHOI0O Heba;

* pa3nM4YaTh OCHOBHBIC XapaKTEPUCTHKU 3Be3]1 (pa3Mep, IBET, TEMIIEPATypa) COOTHOCUTH IIBET
3BE3JIbI C €€ TEMIIEPaTypOii;

* pa3IU4aTh THIOTE3bI O MPOUCX 0K IeHUN COTHEYHON CHCTEMBI



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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 SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenenue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yHep t ' P . https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTtponsHast pabora o Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOcb6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noie bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexkTpoéMrocTh. KoHIencaTo
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMOcTh. CBoiicTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM Bt OK
38 gacTuilbl. CBS3b MAacChl C YHEPTUEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha nq;)I(I)Q)OToaq)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potosddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0afa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHoOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. SnepHbIi
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Bun 3Bé3anoro neba. Co3Besaus,
SIpKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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58

59

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHN

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






