MHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpas
MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
"KameHckas cpeanss mkoiaa' KpacHosipckuid kpaii, 662174 Aunnckui
paiioH, 1. Kamenka, yi. Jlecnas 5 Ten.83915163001;83915163006;
school.ramenka@mail.ru

MBOY "Kamenckasa CIHI"

COTJIACOBAHO VTBEPX/IEHO //

B AD KTOpQ'lO VBP pgmbp,l\/lB@ "KameHckast

"‘//‘ 5 ///, \
ll (/ /
. ¥ %

2\
#TBIFJ‘[HU. O.B.

f _]&2023

> ‘,"x

A K7

\

s \
. ; /"
N
g i 3
et oW o
* BVl N
2N

2
iy Jn«w
B oo

"

. r W S

<

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®@u3uka. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

a. Kamenka 2023



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUM K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammel, npeacTtaBieHHbx B OT'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIUHU MpenoiaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcsa 10-11 kiaccoB mnpu
oOydeHHH Ux (u3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIHHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTb PEATU3ALMHN MEKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs] (DU3MKU Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, peIMEeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHHpPYEMBIEC pe3yJIbTaThl OCBOCHUS Kypca (GU3HKU HAa 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cozepxaHue yuyeObHoro npeameta «Pusnka» Mo rojgam o0ydeHus.

duspka Kak Hayka o Hambojee OOmMMX 3aKOHAX MPUPOJBI, BHICTyIas B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [1IkoapHBIN Kype PUBHKHA — CHCTEMOOOPA3yIOMINMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3UYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHCH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmomp3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYeCKUX 3HAHMM  ONpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMUA CBOMCTBAMHU W JIPYTHX.
W3yuyenne (QU3MKM BHOCUT OCHOBHOW BKJIaJA B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOOydaroumxcsa, B (GOpMUPOBAHHWE YMEHUN MNPUMEHSTh
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJIHEHUH UMHU YUEOHBIX UCCIICIOBAHUMN.

B ocHOBy kypca (usmku I ypoOBHS CPEIHETO OOIIero o0pa3oBaHUS
MOJIOKEH pAN WACH, KOTOpPbIE MOXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBMU C HEH MaTepuan Kypca (U3NKH
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
dopMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanust mpearnosiaraeT HCMOIb30BaHUE
TYMaHUTApHOTO TMOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHUE CBS3U Pa3BUTHS
¢u3nkn ¢ pasBuTHEeM OOIIecTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢dusuku mpegmnosaraer
3HaKOMCTBO C IMUPOKAM KPYTOM TE€XHHYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHUS DIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOIOTIONB30BAHUS U DKOJIOTUIECKOM O€30MTacHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISOTCS (pusmdeckue Teopuu (hopMUpOBaHHE TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIN (PyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O TMPHUPOAE, TpaHUIIAX
OPUMEHUMOCTA TEOPHM, HJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOIX0Ml B Kypce (DM3UKHU peanu3yercs Mpexie
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHON NEITeTbHOCTH 00YyYaroluxcsl.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHUE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX pPabOT,
KOTOpbIE B Iporpamme mno (u3nke 0ObeIWHEHBbl B OOIIMI CHUCOK YYEHHUECKHUX
NpaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
OPOBOJUMBIX JJIi  KOHTPOJISI UM OIIEHKH, OCYILECTBISIETCS  y4aCTHUKaMU
0o0pa30BaTeIbHOrO IMpoLecca HCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHamleHuss kaOuneta ¢usuku. Ilpm s3TomM oOecreynBaeTCsl OBIAJCHUE
O0y4aloUIMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHCUMOCTEH (PU3MYECKMX BEIMYMH W I[IOCTAHOBKY OIIBITOB 10 TIPOBEPKE
NPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yneasieTcs pEHICHUI0 pacUE€THRIX M KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBIISTIOTCS 3a]1a4Ml C SBHO 3aJaHHOU
Gu3ndyecKoil MOIETBIO, TO3BOJISIONINE IPUMEHATh H3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS HA
OOBSICHEHHE TIPOTEKAHMS (PU3MUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOAENU IS CUTYallud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0€eCleueHHI0 Yy4eOHOro rmpoiecca 0a30BbIii ypOBEHb Kypca
bU3UKHM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSIX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKiIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JlabopatopHOe OO0OpYIOBaHHWE [IJIsi BBIMOJHEHHS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YUYSHUYSCKHUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOEC
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyAoBaHHEe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MUWHUMaJIbHOW JIOCTATOYHOCTH W 00ECIeYnBaeT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBJICHMH MW  MPOIECCOB, OMIUPHYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 000OpyIOBaHWE I YYEHUYECKUX MPAKTHUYECKUX padoT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO OOOPYNOBAaHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IMGPOBBIX MPUOOPOB, a TaAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (opMupoBaHHEe HHTEpeca M CTPEMIICHHS OOYYAIOIIMXCS K HAaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIE€ MO3HAHUS ¥ POPMUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opMHUpOBaHKE HAYIHOT'O MUPOBO33PEHUS KaK PE3yIbTaTa U3yUeHUs
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (dopmupoBaHrE YMEHUN OOBICHSITH SIBJICHUS C UCTIOJIb30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

o (dopMHUpOBaHUE MPEACTABICHUA O POIH (GUBUKH JJIS PA3BUTHS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHune ITUX 1eJIeil 00ecrednBaeTCsl PEIICHHEM CIISTYIOINX 3a/1a4 B

MpoIecce u3yueHus Kypca (PM3UKH Ha YpPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TpuOOpEeTEHUE CHUCTEMBI 3HAHUU 00 o0mux  puznueckux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYas MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPODU3UKH;

e (opMHpOBaHHE YMEHUH TNPUMEHITh TEOPETHUUYECKUE 3HAHUA IS
OOBbsCHEHHUS (PU3NYECKUX SBICHUHM B TPUPOAEC M I IPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHME CIOCOOOB pEIICHMs] Ppa3JIMYHBIX 3aJad C SBHO 3aJaHHOU
¢uznuecko MOJENbl0, 3aJady, MOJApPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3gaHue pu3NMUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TOHMMaHWE (PU3NYECKUX OCHOB W NPHUHIIUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJIAJICHHE METOJAMH CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEICHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HHTEpIpeTalul MHGOpMAaIINH,
OTIpeJIEIICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3J]aHUE YCJIOBUU JJI PA3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETrO
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepeyeHb Ja0OopaTOpHBIX W
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
NPOBENICHUS JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — HayKa o npupoje. Hayunsle MeTObI TIO3HAHUS OKPYKAIOLIETO
mupa. Pomp »skcnepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue pu3NUeCKUX SBJICHUN U mIpolieccoB. Hay4yHble rUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUU. [ paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHOW HAayYHOW KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE H3MEPUTENbHbIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHXKCHUA.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOCKIMH Ha OCH CHCTEMBl KOOPIWHAT.
CiioxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJUHEWHOe nBrkeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTbh, JUHEHHAS
ckopocTtsk. [lepron u gacrota obpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHE: CIUIOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEaaYH.

Jlemoncmpayuu

Mogenb cucTeMsbl OTCUETA, WUIKOCTPALUMS KHMHEMATHYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOIHOrO MajaeHUs.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LIEIBIO ONPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYTSAMH, MPONUICHHBIMM TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM TIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHue nBUXKEHUS IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocutenbHOCcTH  [amunesd. Ilepsbii  3axkoH  HbrotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenusa. Cuna Tspkectd. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoiakkeHus, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COTIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpalieHus. [nedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHrnueckne yCcTpOUCTBA U IPAKTUYECKOE IPUMEHEHHUE : TTOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buabsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIHUX B MNPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue ycioBUi pPaBHOBECUS TBEPAOTO TeJld, HMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

Nmnynbee MatepuanbHOM TOYKM (T€a), CUCTEMBI MAaTEpUANIbHBIX TOYEK.
NMnynbC cUlbl 1 U3MEHEHHUE MMITYJIbCa TeJd. 3aKOH COXPAHEHHUS MMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTD CUJTBI.

Kunernueckass sHeprusi marepuaabHONW TOYKH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [TorenmuanbHas SHEprug yOpyro
nehopMupoBaHHONW  TpYyKuHBL.  [loTeHIManbHast SHeprus  Tejaa  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTenuuanbHple W HEMOTEHIMANbHBIE CUJIBL. CBsI3b  pabOTHI
HETOTEHI[MAJIbHBIX CHJI C U3MEHEHUEM MEXAaHUYECKON SHEPruu CHUCTEMBI Tell.
3aKOH COXpaHECHUSI MEXaHUUYECKON SHEPTUM. YIIPYTrue U HEYNPYyrue CTOJIKHOBEHMUSI.

TexHuueckre ycTpONCTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIED,
NPYXUHHBIM MMUCTOJET, TBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOIIOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPHUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBWKECHHUS U
B3aUMO/JICMCTBUS YacCTHI] BenecTBa. MOJEIn CTPOEHHUSI Ta30B, >KUJIKOCTEH U
TBEPIBIX TEJI U O0BIACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOM TEOPUU HJACANIBHOTO raza. AOCONIOTHas TeMmIepaTypa Kak mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOrO JBMKEHUs dvactul rasza. [llkama
temrieparyp KensBuHa. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—KitaneipoHna.
3akoH JlanbTtoHa. M30mponecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEPMa, H30XO0pa,
n3o0apa.

TexHuueckue YCTpOMCTBA W IMPAKTUUECKOE MPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BelmiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnBIThL, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIE€ATIbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuHaAMUKU

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U c1Ioco0bI e€ n3MeHenus. KomuduecTBo TermioTel 1 pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACaJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y IeJIbHAS TEIUIOEMKOCTHh BEIIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJWHAMHUKH K H3omporeccaMm. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTumMocCTh IpoO1IeCCOB B IPUPO/IE.

TermoBele  mamumHbl.  [IpUHIMIIBL  OEWCTBUSA ~— TEIUIOBBIX  MAlIHWH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MammHaX. Koaddumment mone3noro
nenrcTBus TeroBo MamwuHbl. [ukn KapHo u ero kxo3d@uIMEHT MOJe3HOTO
JNEeUCTBUSI. DKOJIOTMYECKUE MPOOIIEMBbI TEIIOIHEPIETHKU.



TexHnuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jlyxa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1abaTHOMY PACHIMPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TYpOUHBI, IBUTATENS] BHYTPEHHETO0 CTOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. Pazoevle nepexoonl

[TapooOpazoBanue u koHaeHcarus. Mcnapenue u kurneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsl BJAXHOCTh BO3ayxa. HacelleHHbIM map. YjaenbHas TeIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3anus. Y nenbHas Teruiora miasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Tela. OJEeKTpUYeckuil 3apsan. JBa Buaa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHMKHM, OUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsiia.
B3aumoperictBue 3apsnoB. 3akoH KynmoHa. To4euHbIN 3JIEKTPUUECKUAN 3apsil.
Onekrpuueckoe nosie. Hanpspk€HHOCTH anekTpuyeckoro nodis. [IpuHiun



CYIIEPHO3UIUU DIIEKTPUUYECKUX TMOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anexrpoctatuueckoro  moss.  [lorenuwman.  Pa3HocTh
MOTEHIMANOB. [IpOBOAHMKM W JOUIIEKTPUKH B DIJIEKTPOCTATHYECKOM IIOJE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. DIEeKTpOEMKOCTh TIIOCKOTO KOHIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKash 3allliTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMBNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOpa OT IIOLIAIN
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sakcnepumenm, 1abopamopHsie pabomol

N3mepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa 11t ydacTka LETu.

DIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COMPOTHBJICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenna. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJBWKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIECHHWE HWCTOYHUKA TOKa.
3akoH OMa 115 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTkoe 3aMbIKaHuUE.

DNEeKTPOHHAsI TPOBOJIUMOCTb TBEPABIX METAIIIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciulaBax  3JIEKTPOJHUTOB.
DIIEKTPONUTHYECKAs TUCCOLUUALMS. DIEKTPOIIN3.



DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUIOIA M TTOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmenianHoe CoeIMHEHNE MPOBOHUKOB.

[IpssMmoe wu3MepeHue SIEKTpOABIKYIIEH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTD BO31yXa.

OJIHOCTOPOHHSIS TPOBOJIUMOCTD U0, YueHuueckuu

aKcnepumenm, iabopamophsie pabomul 3yuenue

CMEILIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymIecTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBICHWE, HAay4YHbIA (paKT, TUMOTe3a, (Pu3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHHM, JWHEWHas (QyHKIHs,
napaboia, runepoosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUH
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexannueckoe NBUKEHUE B KUBOW mpupoje, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BHJIbI TEIUIONEpEau, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH 1



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIJIOB, AJIEKTPOJMTHYECKAs IUCCOLMALNS,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrue), ABUTATENb BHYTPEHHEIO
cropanusi, naposasi TypOHUHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHUCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOT'MH, dJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHUE IEKTPOIPHUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuoOpHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoaeiCTBHME  TMOCTOSAHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHUTHONM WHAYKUMHU. [IpuHIMI Ccyneprno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WHAYKUMH. KapThHa JTWHUNA MarHUTHOMN
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TNPOBOAHMKA C TOKOM. KapTuHa JMHUNA WHIYKUHH
MAarHUTHOTO MOJIs JJIMHHOTO MNPSIMOTO NPOBOJHUKA M 3aMKHYTOrO KOJBLEBOTO
IPOBOJIHHKA, KAaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJieHUE. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOM WHAYKUUHW. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJABIKYIIAA CWIa HWHAYKUUH. 3aKOH AJIEKTPOMAarHUTHOMU
naaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOABUKYIIAsS CWIa WHIYKIHU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJIEHME CAMOUHIYKIMH. OJIEKTPOABHXKYIIAs  Ccuja
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHECHHUE: TOCTOSIHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOJABWKYIIENW CHUJIbI UHAYKLIUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cucrtema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
Napmonnyeckue konebanus. Ilepuon, wactora, amrumryaa u (aza koseOaHUM.
[IpyxxuHHBI MasgTHUK. MaTreMaTHUYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHHUYeCKUMHU U
ANEKTpOMarHuTHeIMA  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHs
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeIHYKIeHHBIE STIEKTPOMArHUTHBIE KOJIeOaHMs.

Ilepemennbiii  TOK. CUHYyCOMJAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKAa U
HaIPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUICCKOM
SHEPIruMu. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA W NPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOW CUCTEMBI (NIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOHBIE JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIbI TOKA U HAIIPSIKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu MoCnenOBaTENbHOM COEIWHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepe adHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOAa MalbIX KojieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanue mepeMEHHOr0 TOKa B LENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJIHBI, yclioBus pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHHsi W JJIMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoil BoiaHe. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpeJoMIICHUE, ToJsipu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycTpOWCTBA M NPAKTHUECKOE TPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHHKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u audpakiinu MeXaHUIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/I0N U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKEHUE,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiMHElHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarlie.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIIEHHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npeinomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbll yroa MNOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMUEe W OINTHYEeCKass cuwia TOHKOW JnH3bL. [locTpoeHue wn3o0pa)keHuil B
COOMpAOIINX U paccerBaromux JMH3ax. DopMysa TOHKOUN JIMH3BI. Y BEIUYCHUE,
JlaBaeMOog€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOM0OACHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEPGEpEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOnMHENHOE pacHpOCTpaHEHUE, OTPaKEHUE U TIPEIIOMJICHHUE CBETA.
OnTudeckue mpuOOpHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozenb CBeToBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cnexkTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne crieKTpa ¢ MOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MeXaHuku.  lloctymarsl
CIIeLIUaJIbHONU TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOYJII CKOPOCTH CBETA
B BaKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpAILCHUE
JUIAHBL.

9H€pFI/I$I 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHULBbI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HJaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHU (POTOHA C €TO YACTOTON. DHEprus
¥ UMITYJbC (DOTOHA.
OtkpeiTue u uccnenoBanue ¢horodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

doToaddexra. YpaBaenue DiHmTeriHa mis Gororddexra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckue ycTpoHUCTBA U MPAKTHUECKOE MPUMEHEHHUE: (DOTOITIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO O -HaCTHIL.
[Inanetapnas mogmens aroma. lloctymatel bopa. M3nyuenume u mnornomieHue
GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl ae bpoiisa. KopryckynsipHO-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
HaGmtonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus snpa. OTKpbiTHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  1mo  ompepeneHuto  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, Oera-, TraMma-U3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHEe TIpoTOHAa W HelTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.
SnepHble peakunu. Jlenenue u cUHTE3 A1€P.
Anepnsiit peaktop. TepmosiaepHsiii cuaTe3. [Ipo6iemMbl U TepCIIeKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.
TexHuueckne ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHUE: I03UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CUY€TunK HOHU3UPYIOIIUX YACTHL.
Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI acTPOHOMUM H acTPOPU3NKH
Dtanbl pa3BUTHS acCTpoHOMUH. [IpuKIIaiHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.
Bun 3Bé3nmHoro neba. Co3Besnusi, SpKUE 3BE3JbI, IJIAHETHI, UX BHUIMMOE
JIBIDKCHHE.
ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprum ConHIa U 3BE3L.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpaMma «CHEKTPAIbHBIM KJAcC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY IS 3BE3]] IJIaBHOM MOCJIE0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE



3B€31. COBpEMEHHBIE NPEACTABIEHU O MPOUCXOXKICHUH U 3Boronun ConHia u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa060ma. Pazberanue rajakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMIBbIOTEPHBIX
NPUJIOXKEHUH I Onpe/ieNieHus] MOJI0KEeHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKON cpepax NesTeIbHOCTH YeTI0BEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUH B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOPHUH
B (GOpMHpPOBAaHWUU TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocCyliecTBIsieTCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MAaTEMATUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (hU3MYEcKash BEIMYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YpPaBHEHHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMM, TMPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snektpudeckue SBICHUS B KUBOM Mpupojie, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAS] CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKONW PEIIETKH, CIEKTPAIbHBIM
aHaJn3.



l'eoepachusi:  mMarHUTHBIE TIOJMIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY/,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUM DIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAS II€Yb, pPaaap, paavONpUEMHHUK, TEIEBHU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHeYHas Oarapes.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®PusnMka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHHUE CICAYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOTo npeaMera «Du3nkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYalOIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHHUE KUZHECHHOTO
OTBbITa W OTBITA JEATEIBHOCTH B IMPOIECCE pealn3allii OCHOBHBIX HaIpaBICHUN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

NPUHSITHE TPAAUIIMOHHBIX O0IIEYEeTOBEYECKUX TYMAHUCTUUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B UHTEPECAX TPAKIAHCKOT O
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUIHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CUMBOJIaM, IOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTP OIEHWBATH CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPUECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;



5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K pa3IMuHbIM cdepaMm NpoPecCUOHAIBHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0OrHYeCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTH KOJIOTMUECKOU KYJIbTYpPbl, 0CO3HAHKE II100aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAKOLIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOWYUBOTO Pa3BUTHS YE€IOBEUYECTBRA,;

paciIMpeHre OnbITa AesTEIbHOCTHA SKOJIOTHYECKON HaNpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 TO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JEsITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBIISITH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETTLHO (DOPMYITHPOBATH M aKTYATH3UPOBATH MPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTISATH MU ICITeILHOCTH, 3a1aBaTh MapaMeTPhl U KPUTCPUHU UX
TOCTHKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PAaCCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHaTN3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
I1EJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSTEIBHOCTH;
KOOPJMHUPOBATH M BBHITTOTHITH pa0OTY B YCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKue TeCTBUSA:
BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH H METOJaMHU
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATENILCKON U TIPOSKTHON e TeIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelieHus 3a7ad (PU3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalii, MpPeoO0pa3oBaHUI0O M TPHUMEHEHUI0O B PA3IHYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3UPOBATh 3a/auy,
BBIJIBUTATh THIIOTE3y €€ pElICHHs, HAaXOJWTh apryMEHTHI JUIs JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE peHICHHs 3aJaud  pe3yibTaThl,
KPUTHYECKU OLIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBHUTh U (HOPMYIIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEeIbHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (QU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yYMETb MIEPEHOCUTH 3HAHMS 110 PU3HKE B MPAKTUIECKYIO 00JIaCTh
KHU3HEICITCTHHOCTH;

yYMETb UHTETPUPOBATh 3HAHHS U3 Pa3HbIX MPEAMETHBIX 001acTel; BBIBUTaTh

HOBBIE HJICH, NIPEUIaraTh OpUTHHAIBHBIE TIOAXO/bI M PEIICHHS; CTABUTh

npoOJIeMBl U 33/1a4H, JOITyCKAIOIIUe abTePHATHBHBIC PEIICHNS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOrO COAEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOUCK, AaHAJM3,
CUCTEMAaTU3allMI0 M MHTEPIpPETalni0 MHPOPMAIUMU PA3NIMYHBIX BUIOB U (HOpM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBA  HMHMOPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3a1a9 ¢ COOJIOJICHHeM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COACPKAHMS B PA3NUUYHBIX (QopmaTax c
yu€TOM Ha3zHaYeHHUs MHPOPMAIUH U LIETICBONW ayJUTOPUH, BBIOUPAst ONTUMATIbHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBJISAThH OOIIIEHHE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CUTyallud W  CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUU C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJUIEKTUBA;

IPUHUMATh L€Id COBMECTHOM  JACATEIIbHOCTH, OpPraHU30BbIBaTbH WU
KOOPAWHUPOBATh JNEHUCTBUA MO €€ NOCTU)KEHHUIO: COCTAaBIJIATH IUIAH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHHUHM Y4YaCTHHUKOB, OOCYX JaTh pe3yibTaThl
COBMECTHOMU paboTHI;

OLICHUBATh KAadyeCTBO CBOECrO BKJIaJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEU C TMO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEITMYECKOE TOBEJCHUE B  Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHUBepPCAJIbHbIEC Y4eOHbIE
neiictBust Camoopranu3anusi:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITCIBHOCTh B 00JACTH
GU3UKM M aCTPOHOMHH, BBISBISITE MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PEIICHUS PACUETHBIX M Kauye€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MMPAKTHYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTESHHH;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMA B 00JacTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JESITEIHLHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3yJILTATOB LICIISIM;

BJIaJIcTh ~ HaBBIKAMM  TO3HABATENIbHOM  pedIeKCUM KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUHA M MBICIMTEIBHBIX IMPOIIECCOB, HMX pPe3ylabTaTOB U
OCHOBaAHUI;



HCITOJIB30BaTh IPUEMBI PEIICKCHU JJIS OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO NMMPUHUMATh PEIICHUS 110 X
CHI)KCHHIO;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPH aHATU3E PE3YJIHTATOB
TESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI U aPTYMEHTBI JIPYTUX TIPU aHATU3E PE3YJIHTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce nocTHKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPAMMBbI
1o ¢u3MKe JJIs1 YPOBHSI CPEIHETO 00111er0 00pa3oBaHus y 00y4Jarommuxcs
COBEPIIEHCTBYETCS YMOIMOHAIBHBIN MHTEIIJICKT, TIPEAIOIarafoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh IOHUMATh CBOE AIMOIIMOHATIBLHOEC
COCTOSIHWE, BUJCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON Cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKJIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHHUE NPHHHMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBAaTh HMCXOJS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOLMOHATBHOE COCTOSIHHUE
IpYTuX, YYUTBIBATH €r0 TMPU OCYIIECTBICHUHM OOIIEHHUSA, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTD BHICTPANBATh OTHOIICHUS
C APYTUMH JIOJIbMHU, 3a00TUTHCS, IPOSBIATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy o6yuenus B 10 kiacce npenMeTHbIE pe3yabTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX pojib U MecTo (pu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YHOM KApTHUHBI MHpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (PU3MUYECKUX MOJEICH:
MartepualibHasi TOUKa, HHEpIUalbHasl cUCTeMa OTcuéra, aOCOJIFOTHO TBEPJIOE TEJIO,
WJICAIBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHnd PU3NUECKUX 3a/1ay;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (MIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KMHETUUYECKOM TEOpUM CTPOCHHMs BEIECTBA U
ANEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIUMHEHHOE
JBIKEHHE, CBOOOJHOE TAaJEHUE Ted, JBIXKEHHE [0 OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tei, nuddy3usi, OpOyHOBCKOE JBHKEHHUE, CTPOCHUE KUJIKOCTEH
1 TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJ IPU HarpeBaHUM (OXJIaXKICHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAIUIM3AIUs, KUIIEHUE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a NPy €ro HarpeBaHUM B 3aKPHITOM
COCyZl€, CBSI3b MEXIY IapaMeTpaMu COCTOSIHMA Ta3a B M30IpoIEeccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, MUCTOJB3Yys (HU3NYECKUE BEIIMYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYyJIbC TeJa, KUHETHYEeCKasi YHEPTUsl, MOTCHI[MATbHAS DHEPTUs, MEXaHUYeCcKasl
paboTa, MeXaHMYECKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO0 BEJIUYUHY C JIPYTUMU
BEJTMYMHAMH;

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
UCTIONBb3Ys (U3MUECKHe BEIUYMHBI: JIaBICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTHYECKOTO JBHUKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKHM CMBICT HCIOJIB3YEMbIX BEJIWYHH, HUX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIEC JJIEKTPUUYECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKUe BETUUHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIe, HANPSXKEHHOCTD IMOJIS, MOTEHIHUAN, pa3HOCTh MOTEHIIUAJIOB;
Py ONHWCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAUYEHUS M EJUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIUE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3UUYECKHUE TPOIECCHl U SBICHUSA, WCIONB3YS (U3UUYECKUE
3aKOHBI ¥ MPUHIMIBIL: 3aKOH BceMUpHOTro Trotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON SHEpPruM, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIUI CYNEPHO3ULIUHA CUJI, MPUHUUII PABHOMNPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOrO 3apsjia, 3akoH KynoHa, mpu 3TOM pas3iinyarh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE W YCIOBUsS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMIMBI JCHCTBUS MAaIluH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvaTh YCJIOBHS MX O€30MacCHOTO WCIIOJIB30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCJICAOBAHUIO (DU3UYECCKUX SIBICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady U THUMNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIONKEHHOTO O0OPYJAOBaHUS, MPOBOIUTH OMBIT H
(GopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIMYMH, TIPH
STOM BBIOMPATh ONTHMAJIBHBIA CIOCOO W3MEPEHUS W HCIIOJIb30BaTh W3BECTHHIC
METOJIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYCCKUMH  BCIIMUYMHAMU  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPCHHH, TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3YJIBTATHl TMOJYYCHHOW 3aBUCHMOCTH (M3HUYECCKUX BEIMYHMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOJIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
pamMKax ydeOHOro »HKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESTENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THhIE 3a7ayd C SBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3aJa4u
BBIOMPATh (HU3UYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUHBI U (DOPMYIIHI,
HEOOXOMUMBIE Il €€ pelleHHs, TPOBOAUTH PACUYEThl M OIICHUBATh PEaJIbHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIeHWH  y4eOHbIX  3a7ad  COBpPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU

U TIPEJICTABICHUS YUeOHON 1 HAYYHO-TIOMYJISIPHON WH(GOPMAITNH, TOTYy4YEeHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;
IPUBOJUTH MIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAayKd, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHW U TEXHOJOTHUI; UCIIOIH30BATh TEOPETUICCKUE 3HAHMS TI0 (PU3UKE B

MIOBCETHEBHOM KU3HU

TSt obecriedeHus: 6e30mMacHOCTH TP O0paIeHny ¢ TPrUOOpPaMu ¥ TEXHUISCKUMU



YCTPOMCTBAMHU, NIl COXPAHEHUS 30POBbs M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TIpyIIE C BBIIOJHEHUEM pPA3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYyNIbl, palUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBAThH JIESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K konny o0yuenus B 11 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poOib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAaYYHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJOTUH, B TMPAKTUYECKON MAESITENIbHOCTU JIOJEH, IE€JOCTHOCTh U €IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TNPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJeNei:
TOUCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUHHUK CBETA, sA/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNIb aTOMHOIO sijipa MpHU pEUIeHUU (PU3NYECKUX
3azay;

pacno3HaBath (pU3nMYEcKue SABJICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOW (DU3MKHU: DJIEKTPUUYECKAs] TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JAECHCTBHUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMHCS 3apsfl, SJIEKTPOMArHUTHBIE KoJeOaHUS U
BOJIHBI, TPSAMOJIMHENTHOE pPACHPOCTPAHEHUE CBETA, OTpa)XE€HUE, IPETOMIICHUE,
uHTepdepenuus, audpakuuMs W NOJSpU3alMsg CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE
JUHEWYAaTOro CIHEKTpa aToMa BOJOpOJa, €CTECTBEHHAss U HUCKYCCTBEHHas
PaauOaKTUBHOCTH;

ONKCHIBATh M3yYEHHBIC CBOWCTBA BELIECTBA (DJIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IMYHBIX  Cped) |
AIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCMONb3Yyd (U3NYECKUE BETUUYHMHBIL:
ANEKTPUYECKUI 3apsll, CHJa TOKA, JIEKTPUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLUAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa ToKa,
WHIYKIHMST MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KATYIIK{, 3HEPIrusl 3JEKTPUYECKOT0 M MAarHUTHOTO IOJIEW, MEPHOJ M YacToTa
KoneOaHuil B KojebaTeIbHOM KOHTYpe, 3api]l M cuja ToKa B Ipolecce
TapMOHMYECKUX DJEKTPOMAarHUTHBIX KojeOaHud, (OKYyCHOE pacCTOsHUE U
ONTHYECKAasl CHUJIa JUH3bI, IPU OINUCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUI
CMBICT HCIIONB3YyEeMbIX BEJIUYMH, HUX OOO3HAYEHUS M EIWHUIBI, YyKa3bIBaTh
(opMyJIbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJINYMHAMU;



OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS M TIPOIECCHI, HCIIONB3YS
(¢u3nUecKre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBEI |
JacToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPUO.T TIOJypaciaja, SHEPTHUsI CBI3U
ATOMHBIX SIIEP, TPHU OINMCAHWW TPABUIBHO TPAKTOBATh (DU3UUCCKUNA CMBICI
UCITIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAUEHUS W CIWHHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOIINE JIAHHYIO (U3HYECKYI0 BEIMYUHY C JAPYTHMH BEJIUYMHAMM,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL;

aHAM3UPOBATh (PU3MUYECKHUE TMPOICCCHI U SBIICHUS, WCIIONB3YsI (PU3HUCCKHEC
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEILHOTO U MapajlieIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHIa, 3aKOH 3JEKTPOMArHUTHON
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHCHHS CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHME ODHWHIITEHHa s doTodrddekra,
3aKOH COXPAaHCHHsI DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCa, 3aKOH COXpPaHCHUS
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHECHHS MacCOBOI'O YHCIIA, TIOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, IpHu 3TOM pas3jindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAXKCHUE W YCIIOBUA (TpaHMIIBI, 00JIACTH)
PUMEHHUMOCTH;

OTpeIeIATh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJISI IPOBOHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHl 10 HCCIENOBaHUI0 (U3MYECKUX SIBICHUUA W
IPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpH 3TOM
dbopmynupoBaTh mpobJeMy/3amady U THIOTE3y Y4eOHOro HAKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIIOKEHHOr0 O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEITUYHH, NPU
TOM BBIOMPATh ONTHMAIBHBIN CMOCOO M3MEPEHHUS W HCIIOJIh30BaTh M3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BETUYHMH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUl: TPH ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKoB,
JIeaTh BBIBOIBI 10 pe3yIbTaTaM UCCIICIOBAHMS;

coOmoaTh mpaBmia 0€30MacHOTO Tpyda MPHU MPOBEACHUU HCCIEIOBAHUHN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
JESTENHHOCT C WCTOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPONCTB U JTAOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THbIE 3a7aud C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETbIO,
UCTIOJIb3YS (PU3NUYECKHE 3aKOHBI M PUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYHUHBI U (HOPMYJIBL,
HeoOXonuMble NJisi €€ pelIeHHs, MPOBOJUTh PAacUEThl M OLEHUBATHh PEATBHOCTh
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4: BHICTPAUBAThH JIOTHUECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MpPU  pELIeHMH  y4yeOHbIX  3aJady  COBpPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU

U TIpeJICTaBICHUSI yUeOHOM 1 HAYYHO-TIOMYJISIPHON WH(GOPMAIIUH, TTIOTYYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyto HHPOPMAIIHIO;
OOBSACHATh MPHUHIMUIBI ACHCTBUS MAaIIMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX O€30MaCHOT0 UCMOIb30BaHUS B TOBCETHEBHOM
KU3HU; IPUBOJAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEHKHBIX YUEHBIX-

(Gu3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHON >KHU3HU
uist o0ecrieyeHus: 0€30MacHOCTH MpU OOpalleHUuU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbS M COOJIIOIEHUS HOPM 3KOJIOIMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel Cpene;

paboTaTb B TIpyHIE C BBHIMOJIHEHUEM pA3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpYyMIbl, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl

Paznea 1. PU3UKA U METO/IbI HAYUYHOTI'O ITO3HAHUSA

bubmmoreka [{OK

1.1 ®du3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 https://m.eds00.ru/7f41bf72

Hroro mo pazgeny 2

Paszpen 2. MEXAHUKA

bu6mmoreka [IOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jnnamuka / https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
) @Da30BbIe IEPEXOIBI 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 pazneny

24

Paznen 4. JIEKTPOJANHAMUKA

41 JreTpocTaTuia 10 ﬁ?pi?/y/lnﬁdiiﬁagmmﬂz
42 [TocTosiHHBINM 2neKTpudecKuid TOK. Toku B 12 bubnuorexa [JOK
Pa3AYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHTYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KojeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
N bubnuoreka [JOK
4.1 DNIeMEeHTbl KBAHTOBOU ONITUKH 6 https://m. edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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 SAPO

bub6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 ﬁ?g?;ﬁ?(ﬁiﬁﬁi 41697c
Hroro no pazneny 7
Paznen 6. OGOBILAIOILIEE IOBTOPEHUE

6.1 O06o0mraroree MOBTOPCHHE 4 ﬁ?{iﬁ?ﬁiﬁiﬁﬁi A1697c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 n e PP 1 bubmmoreka [IOK
AYHHBIC MCTO/IB TO3HAHUA https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON bubmuorexa [JOK

2 9 1
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bu6mmoreka [{OK
nerokeHud. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MpsSIMOJIMHEHHOE 1 bubnmuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKoOpeHue 1 bu6mmoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUKEHUE.

7 N 1 bubmuoreka [JOK
JIBIOKCHHE MATEPHATLHOH TOUKH 110 https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH

8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [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

NHepuuanpHbIe CUCTEMBI OTCYETA.

Ilepssiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bubmmoreka [{OK

9 cyneprosuii cui. Brop OHU3aKOH https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOU TOUKH

10 Tperuii 3akon HerotoHa 1u1st bubnnorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOro Tsrotenus. Cuna

11 TsokecT. [lepBas kocMuyeckast bubmorexa HOK

- 1P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna cz o . b P . bu6mmoreka [IOK

W12 COMPOTHBIICHUA TIPH JIBIDKCHHIU https://m.edsoo.ru/ffOc3f76
TeNa B KUIAKOCTH WM ra3e
[TocTynarenbHoe U BpaniaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmeHT cuibl. Ilnedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBecHs TBEPIOTO Teia
Nmnynbc maTepuaabHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTBHOE IBUKEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepualbHOM bubnuoreka [IOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON 3HEpPruu

17 [loTreHunanpHas sHeprus. bu6mmoreka [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

[ToTenumanpHast SHEPTHS YIIPYTO
nepopMHUPOBAHHON IPYKUHBI.
[TorenumanpHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBs3b pabOThI

HEIIOTCHIIMAJIbHBIX CHJI C UBMCHCHUEM
MEXaHHYeCKOM OHEPruun CUCTEMBI TCII.

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnasi pabota
«MccnenmoBanue CBsI3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHquCKOﬁ 3H€pFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunematuka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH TeoprH. bpoyHOBCKOE
newkenue. duddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHusl ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubnuoreka [IOK

2
S ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
26 :
JBUKECHHS MOJIEKYJ. Y pPaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota
28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
N3omporiecchl B UI€alilbHOM ra3e u ux bubmuorexa [JOK
29 :
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOANHAMHUYECKON CUCTEMBI U
30 crroco0n1 e m3menenus. Koamaectso bu6mmoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHss1 https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aJIbHOTO
rasa
31 Bupl Temonepenaun bubmorexa HOK
A pea https://m.edsoo.ru/ff0c5c36
VY nenbHas TENIOEMKOCTh BELIECTBA.
32 KonnuecTBo TEIIOTHI pu bubmorexa HOK
P . https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBIN Mpoiecc
33 I1epBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
MPUMEHEHHE K U30IpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOGpatumocTs nporeccoB B bubnuoreka [IOK



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

npupone. Bropoit 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHU
35 [Mpunnun neiictus u KI1J remiooit bubmmoreka [{OK
MaIlUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIOHEPTEeTUKU
38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbHas paborta o teme
39 M b 0 bu6moreka [IOK
(VIOTICKYIIIpHAA QU3HKA. LICHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurnenne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 aXHOCTPH Bo3ayxa. Haceme 5 bubmorera [JOK
BIKHOCTE BO3YXA. PHICHHBIHT https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
42 amopdHbIe Tea. AHU30TPOITUS bubmuoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAIIIU3AIIHSL.
43 v bubnuoreka [JOK
JICTIBHAA TEITOTA TITABJICHHA. https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 YpaBHEeHHE TEIJIOBOTO OamaHca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsI0B

[IpoBOIHUKH, TUATEKTPUKU U

46 o OBOJHHUKHU. 3aKOH COXPAHCHHS buommorexa LHOK
IYHPOBOA ’ P https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsia
BsaumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToueuHblil aneKTpuYeCcKui bubmmorexa LHOK
Y ’ P https://m.edsoo.ru/ffOcéced
3apsin
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
AIEKTPUYECKUX TToJed. JInann https://m.edsoo.ru/ffOc6df2
HaNPsKEHHOCTH
PaboTa cun a1eKTpoCTaTHIeCcKOro
49 nosst. [lorennman. PasHocTh bubmorexa LIOK
: TRHAT. https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 ANIEKTPOCTATUYECKOM T10J1€ bubmmorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JlupnekTpuueckasl IpOHUIIAEMOCTh
N bu6mmoreka [JOK
°1 JekTpotmKoCTE. Koniencatop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO bubmmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3allnTa.
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3azemiieHHE IEKTPOIIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE
npoBoAHUKOB. JIabopaTtopHas paboTa
«M3ydeHnune cMEaHHOTO COeTMHEHHS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ffOc74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTh

60

DNEeKTPUUECKUI TOK B BaKyyMe.
CBOMCTBA JIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

InpuMeCHas IMpoOBOJAUMOCTD. CBoiicTBa
p—n-nepexona. HOJ’IyTIpOBOI[HI/IKOBBIe

npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae



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

DNEeKTpUUYECKUI TOK B pacTBOpax U
pacIiaBax 3JI€KTPOJIUTOB.

bu6mmoreka [{OK

62 DNEKTPOTUTHYECKAs JUCCOLHAIIHSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.

63 CaMoCTOSATENbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3pan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckrue npuOopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypox 1 bubmuotexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
3NEeKTpUYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBHblit ypok. KonTposibHas 1 bubmuoreka [JOK
pabora 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PeszepBubIit ypok. O600maromui ypok 1 bubmuoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyeckue
n/n Bcero u3y4yeHusi | o0pa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI B X

1 B3auMoO/IeiicTBHE. MarHUTHOE ToJIe. 1 bubnuoreka [JOK
Bexrop MarHUTHON MHAYKIMH. JINHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C
ToKOM. OmbIT Dpcreaa. bubnuoreka [IOK

2 . 1
B3anmoelictBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubmuorexa [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [JOK
«HUccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnunoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMaAr HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOfI HHIAYKOHUN

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

NuayKTUBHOCTSB. SIBIEHUE

camouHaykiuu. 3/]C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢

TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o teme
«MarsuTtHoe nozJie.
DNEeKTPOMarHUTHAS MHIYKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOTHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX KoJieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXpPaHCHUA SHCPIruru B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxaronmx
KoJeOaHusx. BelHyXeHHbIE
MexaHH4JecKHe Koyebanus. Pe3oHaHc.
BBIHY)K)IGHHI)Ie BJ'IeKTPOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffOchb86

17

[Iepemennslii TOK. CHHYCOMIABHBIN
MepeMeHHbINA TOK. MOITHOCTD
MIEPEMEHHOT0 TOKAa. AMIIUTYAHOE U
JNEUCTBYIONIEEC 3HAYECHNE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE

IIPUMCHCHHUC DJICKTPUYCCKOI'O 3BOHKA,
ICHepaTopa NCPEMEHHOI'0 TOKa,

JTUHUH 3JIeKTpoIiepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBC JJICKTPOIHCPIHUHU.
KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHECPTIUH B MMOBCEIHEBHOM
KHN3HH



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubnuoreka [IOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI

29 3ByK. CkOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX

23 . i bubnuorexa [JOK
CBOHMCTBA H CKOPOCTD. LLIkala https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTOCBS3U U

24 TeneBueHus. Pa3Butue cpencTs
cBs3u. Pagnonokanus

o5 KonTponsnas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOIHOM Cpejie. bu6mmoreka [IOK
Toueunsiit ucroynuk csera. JIya https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI

27 oTpaxeHus ceera. [loctpoenue bubmmorexa [IOK

P o p https://m.edsoo.ru/ff0cd4e0

M300paxKeHuil B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
BHYTpeHHee oTpaxeHnue. [IpenenbHblit bubnnoreka [JOK

28 :
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpPAKEHUS
JlaGopatopHas pabora «3mepenue bubnuoreka [IOK

29 _
IIOKa3aTels IMPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuoreka [IOK
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nuH3e. Popmysia TOHKOM JIMH3HI.

YBeauueHue JIUH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
32 6enoro csera. L{Ber. JJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
Nnrtepdepenmus creta. dudpaxmus bubnnorexa [JOK
33 . _
ceerta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ff0ced2?2
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH
KJIacCCMYECKOM MexaHuKH. [locTynarsl bubmuorexa [JOK
36 . :
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenyieHne BpeMEHHU B COKpaIlieHHe bubmorexa HOK
a p pattl https://m.edsoo.ru/ffOcfad2
JUIAHBI
DHeprus U UMIYJbC PEISITUBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTUEH 1 bubmorexa HOK
1L p https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPIHsl MOKOS
KonTtponsHas paborta «OnTuka.
P P N bubmuoreka [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otoubl. opmyna [Tnanka. Dueprus

bu6mmoreka [IOK

40 U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHNE Eu6 LIOK
nonrorexa
4l porosppexra. Ombrret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
42 9171HHIT€§H& J'I(if)lq)(l)OTOB(l)(;@)eKTa buommorexa [OK
o ' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. OnbitTer [1. H.
43 Jlebenera. XuMuUeckoe JICHCTBHE bubmorera [JOK
Acka. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoicTBa u
MPAaKTUYECKOE MPUMEHEHHE:
44
dboToreMeHT, (OTOIATIHK,
CoJIHeUHas Oatapesi, CBETO MO/
45 Pemenue 3aga4 mo reMe «IJI1€MEHTHI bu6mmoreka [IOK
KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 p i bu6mmoreka [IOK
€3ep(opa 110 PACCEAHHIO (- 4ACTHIL. https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bu6mmoreka [JOK
at Hocrynatsr bopa https://m.edsoo.ru/ffOdOafa
N3nydyenue u norsiomieHrue GoToHOB
48 YA B ¢ bubmuoreka [JOK
TpH TICPEXO/IC ATOMA € OZTHOTO YPOBHA https://m.edsoo.ru/ffOdOafa
SHEPIruM Ha Ipyrou. Buasl criekTpos
BonHoBsie cBolicTBa yacThll. BoJIHBI
N bubnuoreka [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJin3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopmaa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3ITYUCHUSA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaJIMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.

N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs31 HyKJIOHOB B s7Ipe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HaOMIOACHUS U

perucTpaimm 31eMeHTapHbIX YaCTHII.
Kpyrasliit cton «@yHaaMeHTaIbHbIE

B3auMoaeiicTBuA. EquHCTBO
(bM3UYECKO KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3Besnus,
SIPKUE 3BE3/IbI, IUIAHETHI, UX BUJAMMOE
nBrkenne. CoaHeyHas cUCTEMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3 ]



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

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3/IbI TJIABHOM
MOCJeI0BaTeNbHOCTU. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MIPOUCXOKICHUU U
sBosonnu CoJIHIIA U 3BE3]T

58

Mnegnem 1lyte — Hama | amakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anmaktuku. Y€pHbie
JBIPHL B sApax raJIaKTUK

59

BcenenHast. Pa30eraHne rajlakTHK.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

ouU

Hepenrenneie mpo0IeMbI aCTPOHOMUU

61

KoHTpoiibHasa paboTa «IJIEMEHThI

aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM 1
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUpOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTHUHE MHUpa




O6o06mtaromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHUpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJCTABICHUN O IPUPOIE
66 PesepBHbIi ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIMAILHOM Teoprun 1
OTHOCHUTEIIbHOCTH
Pesepnsiii ypok. KBantoBas ¢usnka.
68 DneMeHTHl aCTPOHOMHUU U 1 bubmorexa HOK
https://m.edsoo.ru/ff0d1784
acTpoPpU3NKU
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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