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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yiabTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON mporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell MporpaMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanusi ydyeoHoro mnpeamera «Pusuka» B o0Opa3oBaTeIbHBIX
Opra”Hu3alusIx Poccniickon ®enepanun, peanu3yommux OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxkanue mnporpamMmbl 1Mo (GU3MKE HampaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu
oOyueHuM ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pPe3yJIbTaTaM
oOy4eHHs, a Tak)K€ YYUTHIBAET HEOOXOIUMOCTh peaTu3allid MEXIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TipenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIE LI€JIM M3y4YeHUs (DU3UKHU HAa YPOBHE CPEAHEro OOILIEro
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTanpeIMeTHBIC, MPpeIMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

o INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 110 TOJIaM O0Y4YCHUS;

e cofiepkanue yaeOHoro npeamMera «dusuka» mo rogaM oOydeHHs.

®du3rka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyeCcTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LlkonbHbIN Kypce pU3ukn — cucTeMooOpa3yronmi
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB U SIBJICHUM, HM3ydaeMbIX XWUMHUEH, OHMOJIOTHEH,
dbu3ndeckorr reorpadueid W - actpoHomuel. lcmomp3oBaHME W AKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  OMNpENeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTHM B cdepe SHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCAQ, TOJY4YEHHUS HOBBIX MATE€pUAJOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHUX.
N3yuenne ¢Gu3NKM BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHME €CTECTBEHHO-
HAyYHOH KapTUHBI MHpa OOydJaroniuxcsi, B (opMHUpOBaHHWE YMEHHH NPUMCHSTH
HAyYHBIH METO]T TO3HAHUS NP BITIOJHEHUH UMHU YUE€OHBIX UCCIICIOBAHU.

B ocHoBy kypca ¢Gu3uMKM Ui YPOBHSI CpellHEro oOIiero ooOpa3zoBaHUs
MOJOKEH Ppsa HJEeH, KOTOpbIE MOXHO pPacCMaTpUBaTh KaK MPUHLHUIBI €ro
ITOCTPOEHUS.



Hoea yenocmnocmu. B cooTBeTCTBUUM € HEM KypcC SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEH MaTepuan Kypca (U3HKU
o0bequHEH BOKPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANA (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pa3BuTheM OOIECTBAa, a TakXke C  MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHUX TMPHUIOKESHUN
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TMOCPEIACTBOM BBEJCHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TECXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
mpo0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHIECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (U3UUECKOM TEOpUH, posii QyHIaMEHTAIbHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUM, JUIsl OINHCAHHWS ECTECTBEHHO-HAYYHBIX SIBIICHHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/T B Kypce (DU3UKU peanu3yeTcsl Mpexke
BCEro 3a CUET OpraHU3allM IKCIEPUMEHTATHHOU AESTEIHLHOCTH OOYYAIOIIMXCS.
Jlns  6a30BOro ypoBHA Kypca (QU3MKA — 3TO HCHOJb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIHUCOK YUYCHUYECKHUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM IEpedHe JIabopaTOPHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS ©M OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCsi OBJAJICHUE
OOyJaroOIMMUCS YMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TI0 TIPOBEPKE
IIPEJIOKCHHBIX THITOTE3.

bonbimoe BHUMaHWE yAENSETCS PEIICHHIO PACYETHBIX M KAUYeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETBIO, MTO3BOJISIONINE IPUMEHSATh U3yUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
0OBsACHEHHE MPOTEeKaHUsl (U3UYECKUX SIBJICHUM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOytoume BhIOOpa (U3MYECKON MOJENM Uil CUTyallud HPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHHUYECKOMY OOECIEUYeHHI0 ydeOHOro mporecca ©0a30BbI YpOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOJDKEH U3Y9aThCsl B YCIOBHIX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3UKU TOIKHO OBITH
HeoOXoIuMoe J1abopaTopHOE OO0OpYAOBaHHME ISl BBHINOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMoHCTpanioHHOe 000pya0oBaHuE (QOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHOH JTOCTATOYHOCTH M  O00ECTeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMme M0 (PHU3MKE KIFOUEBBIX JEMOHCTPAMA IS
WCCICOBAHMS  M3yYaeMbIX SBJICHHA W  TPOIECCOB, OMIHPUYECKHX |
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHHE JUISI YYCHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMAaTUYECKUX KOMILUIEKTOB M OOECIIEUMBAETCA B pacyeTe
OTHOTO KOMILJIEKTa Ha JABYX OOyYarommxcs. TeMaTH4eCKHe KOMIUICKTHI
na0opaTopHOrOo 000pYyNOBaHUS AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMH HENIAMH U3y4YeHUs (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

e popMupOBaHWE WHTEpPeCa W CTPEMIJICHHS OOYYaroNuXcsl K HAyIYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 popMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOoeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHHE yYMEHHH OOBSICHATH SBJICHHS C  HCIIOJB30BAaHUEM
bU3MYEeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMHpOBaHUE TIPEACTABICHHA O POJNHM (PU3MKU JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce u3y4eHus Kypca U3k Ha YpOBHE CpeIHEro o01Iero 00pa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

e popMHupoBaHME yMEHUN TNPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUW B TPUPOAE U JJIA TPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MO, aIeKBaTHON yCIOBUSM 3a1auH;

e MIOHMMaHHE (PU3NYECKMX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TIPOBEACHHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHalM3a U HMHTEpHpeTaluuu HH(opMaluu,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHUE YCIIOBUH NJIsi Pa3BUTHS YMEHHUH NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbliI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 wacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEepeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MpOBEJCHUS J1a0OpaTOPHBIX pPAbOT M OMBITOB C YYETOM WHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COJAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMHM B IPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
du3uvecKkue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JFOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOPIWHAT.
CioxxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE nBIKeHue. I 'paduxu
3aBUCHUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nageHue. Y CKopeHrue CBOOOHOTO NaieHusI.

KpuBonuuentHoe  nBukeHue. JIBWKeHME  MaTEepUaTIbHOM  TOYKHA IO
OKPYHOCTH C IIOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAA
ckopocTh. [lepuoa u yactora obpaiienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABMKEHUH C UCITIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habnronenue aBuxkeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccnmenoBanue COOTHOLICHHS MEXAY NYTSIMHU, INPOMIACHHBIMU TEJIOM 3a
[IOCJIEIOBATENbHBIE PABHBIE IIPOMEXYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3ydeHne nBUKEHUs Tea, OPOILIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipyammn  otHOocuTensHOCTH  ['ammnes.  IlepBelii  3akoH  HproToHa.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HbproTOHA 1151 MatepraibHbIX TOUEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsbkectn. llepBas kocMmuueckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenwne. Bunsl Tpenus (mokosi, CKoibxkeHus1, kauenus). Cuma tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHu4eckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepIuu.

CpaBHeHUE Macc B3aUMOJECHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT A€(pOPMALIUH.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

W3ydenue nBm>xeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

Nmiynbc MaTepuaibHOM TOUKH (T€a), CHUCTEMbl MaTE€pPUANbHBIX TOYEK.
NMnynbec cHIbBl M1 U3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi MarepualibHOW TOYkKM. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUHU.

[TorennuanbHas DHEPrusl. [TorenuuanbHas DHEprus YIIPYTO
nedhopMupoBaHHON  TpyxkuHBL.  [loTeHImanpHast 2Heprusi Tena  BOJIU3U
OBEPXHOCTH 3EMIIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. Cs3p  paboThl
HEMOTEHIHAIBHBIX CHUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexoa MOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3MEHEHHEM MEXaHUYEeCKOW sHepruu
TeJla HA IPUMEPE PACTSIKEHHS PE3UHOBOIO XKTI'yTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka U TepMOIUHAMUKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aUMOJCMCTBUSL YacTULl BemecTBa. MoAenu CTpPOEHHsI Ta30B, JKUAKOCTEN U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTsa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopens  upeanpHOoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HICANbHOro ras3a. AOCOJIOTHas TeMIeparypa Kak Mepa
CpeIHEN KWHETHUYECKON SHEPruy TEIJIOBOTO JBWXKEHUA dYacTull rasza. [llkama
temneparyp KenbBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBICHHE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnpeiThl 0 AUGGY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

Onpenenenue Maccbl BO31yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IABJIICHUS U TEMIIEPATypbl BO3/IyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpamMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbvl mepmoOuUHAMUKU

TepmoanHaMuueckass cuCTeMa. BHYTpPEHHSASI SHEPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ n3meHeHus. KonmmuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  rasza.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIMSI, U3TyUYeHUE. Y IeNibHAs TeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonsitue 006 aaumabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K u3omporeccaMm. ['paduueckas
WHTEpHIpeTaus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpaTuMocTh MPOIECCOB B MPHUPOJIE.

TennoBbie MamIHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIMH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nerctBug TtemoBoil mamuHbl. [ukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOAHEPTETUKH.



TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTelb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHyTpEeHHEN S3HEPTuu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OnelT MO anuabaTHOMY pacCIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHune yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeutecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcamus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBbIA mnap. YAenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUSI OT AaBICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUIU3alus. Y ieJibHas TerjoTa miasieHus. Cyomumanusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenrie HarpeBaHus ¥ MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckui sxcnepumenm, nabopamopuvie padbomul

N3MepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpu3auus Teln. OIJEKTpUYECKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBONHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH KynoHa. TodeuHbIl 3JIEKTpUUYECKUNA 3apsi.
OnekTpudeckoe noje. Hanpssk€HHOCTD anekTpuyeckoro mojst. [Ipunmun



CYyNEPIO3ULHUN BJIEKTPUUECKUX MoJieh. JIMHUM HanpsyKEHHOCTU JIJIEKTPUYECKOTO
HOJISL.

PaGora cunm  snexkrtpoctatrmueckoro  mons.  I[lotenmuman.  PasHocTh
nOTEHUUANOB. [IpOBOAHUKM M JAUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTAaTHUYECKash 3allUTa, 3a3€MIICHHE 3JIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ IPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAIA
MJIACTUH, PACCTOSHUS MEXAY HUMHU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOoPa.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LElu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIBHOE CONPOTHUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PaGora onmektpuueckoro Toka. 3akoH JDxoyms—Jlennma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTpudeckon 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  IPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas 17§ MPUMECHAsT  MPOBOJUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

OneKkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaXx  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS] JUCCOLMALS. DIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Inazma.

TexHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETD,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, AJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne cruiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] HIUJIMHIAPUYECKUX POBOJHUKOB OT JJIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIed cuibl. KopoTkoe 3aMmbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTB BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue CMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI MICTOYHUMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COZAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4HbIA (akT, TUMoTe3a, (QuU3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YypaBHEHUH, JUHEHHas (QyHKUu,
napabona, runepOosia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBWKEHUE B )XKMBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B KUBOUM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, J3JIEKTPUUYECKHE CBOMCTBA METAJUIOB, AJEKTPOJIUTHUYECKAS IUCCOIMALINS,
rajibBaHHKA.

I'eoepaghus: BIaxXxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HUCIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HaHOMAaTEpHaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3e€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKUUS

[loctosiHHBIE ~ MarHuTHL.  B3auMoOnencTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHmuMn cyneprnosuunu
MAarHuTHBIX TOJed. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa JNWMHUNA MarHUTHOM
WHAYKIHAU TOJISI IOCTOSHHBIX MAarHUTOB.

MarauTHOoe 1I0J€ TIPOBOJHMKA C TOKOM. KapTuHa JMHUM WHIYKUHAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHHUE 3apsSKEHHOW YaCTHILIbI
B OJHOPOJHOM MarHuTHOM mojie. Pabora cusl Jlopenna.

SlBnenue HNeKTpOMarHUTHOW MHAYKUMHU. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIMHA. OJIEKTPOABIKYILAS CWJIA HWHAYKIUAHW. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnexkTpuyeckoe Moje. DJIEKTPOABWKYIIAs CHIa WHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYATEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAsA  Ccujia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATENIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTHUL, UHIYKUMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBieHME AIEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JICKTPOJBHKYIIECH CUJIbl UHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMH YKL,

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3yyeHne MarHuTHOTO MOJISt KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON MHIYKIWH.

Pa3nea 5. Kote6anust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummble Ko1e0anus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMS.
IMapmonuueckue kosiebanus. Ilepuon, wactora, ammnTtyna u ($aza KojaeOaHUH.
[IpyXuHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHE T'apMOHUYECKHUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUS B
UJCATHPHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUM B UJICATBHOM K0J1e0aTEIbHOM KOHTYpE.

[TpencraBienue o 3aTyxaronux KojeOaHUsAX. BoIHYKIEeHHbIE MEXaHUYECKUE
koseOanusi. PezoHanc. BoiHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
DHEPruM. DKOJIOTUYECKUE PUCKU NPU NMPOU3BOJCTBE 3JIEKTposHepruu. KympTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPT MU B IIOBCEAHEBHON KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu
HccnenoBanne mapamMeTpoB KoJeOATENbHONW CHCTeMBbI (MIPYKWHHBINA WITH

MaTeMaTUYECKUI MaSTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHbIEC KOJIeOaHuUs.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHc mpu MOCIIETOBAaTEIBHOM COEOUHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb JIMHUH 3EKTPOIEepEAayH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MAacChl Tpy3a.

HccnenoBaHnre NEpeMEHHOr0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycloBHs pacnpoctpanenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JiuuHa BojaHbL [lomepedHble W MPOAOJIBHBIE  BOJIHBIL.
WNuTtepdepenuus n audppakumus MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoit BonHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOsSpHu3aIus, 1udpakxiius,
uHTepdepeHuust. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pAAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHHuYecKue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl MArHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue unrepdepeHiinu u 1uppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0U U
4acTOTOM KOJeOaHUIA.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,
npesioMJIeHUE, MoJspu3anus, 1udpakius, “HTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune nzoOpaxkeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIl Yrosa IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CioxHblIi cocTaB 6enoro cera. L{Ber.

Cobuparouie u pacceuBaromve JuH3bl. ToHkass nwmH3a. DokycHoe
pacCTOsIHUE W ONTHYECKash cujia TOHKOM nuH3bl. [locTpoenue wuzoOpakeHUil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYECHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcaoBusi HaOMIOIEHUS MaKCUMyMOB M MHHHUMYMOB B HHTep(hEpeHIIMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. HudpaknuonHas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpU TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuYecKkue yCTpPOHMCTBA U MPAKTHUECKOE MPUMEHEHHME: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETA.
OnTuyeckue npuOOpBHI.

[TomHOE BHYyTpEeHHEE OTpaxeHue. Mozaens CBEToBoAA.

HccnenoBanrie CBOMCTB M300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaoGmronenue unrepdepeHiiuy cera.

HaOmronenue nudpakuuu cBera.

HaOmronenue nucnepcuu cBera.

[TosyueHue cniekTpa ¢ MOMOIIBIO PU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOWCTB U300pAKEHU B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['paHnIBl  IPUMEHUMOCTHM  KJIACCMYECKOM  MexaHukd.  [locrynartsl
CHELUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHU U COKpAILEHUE
JUIMHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTUs
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. Jnemenmul K6aHM OGO ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Goroaddexra. Onwitel A. I'. CToseroBa. 3aK0oHbBI
dotorddexra. YpaBuenue DunimTeitHa aia dotorddexra. «KpacHas rpaHuiiay
dboToaddekra.

Jasnenue cBera. OnbiTel 1. H. JIeOGenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

TexHuueckue yCTpONCTBA W TMpaKTUYECKOe MpUMEHeHue: (OTOIIEMEHT,
¢dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

doTodddeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3ak0HOB BHENTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHII.
Ilmanerapuas mogxens aroma. Ilocrymarsl bopa. M3nyueHwe u morjiouieHue
GbOTOHOB TpU TEepexojae aToMa C OJHOTO YPOBHS DHEPruv Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHM SHEPrUU aToMa BOJOPO/a.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpsITHE
panuoakTuBHOCTH.  OmbiTel  Pe3epdopia mno  ompeneneHH0  cOCTaBa
paanoakTUBHOTO wu3nydeHus. CBoiictBa anb(da-, Oera-, raMMa-U3Iy4CHHUS.
BinsiHME paguoOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeulTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sanpa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA UM MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4eHHE. 3aKOH PaJIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie cuibl. Jledekt Macchl sapa.

SAnepHble peakiuu. JleneHne u CUHTE3 saep.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKUE ACTIEKTHI IAEPHON YSHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUU AIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOACHCTBUSA. ENMHCTBO (pr3MUECKO KapTUHBI MUPA.

TexHUYeCcKue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMUM M ACTPOPUZUKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3aHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHIAMMOE
IIBHKCHHUE.

CoitHeyHAas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. JlMarpamma «CHEKTpajJbHBIA Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] IJIaBHOM MOCJIEA0BATEILHOCTU. BHYTpeHHEE CTpOoeHUE



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKIACHUHN U 3Boonuu ConaHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii 11yt — Hama [Namaktuka. ITonoxenue u aBwxenue ConHua B
lamaktrke. Tumnsl ramakTuk. PagunoranakTuku U KBasapbl. YEpHBIEC IBIPHI B siapax
rajgakTHK.

Bcenennas. Paciuiupenue Beenennoil. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausa CEeBEPHOIrO MOJIyIIApUs U IPKUE 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lytu.

O6o0maronee NOBTOpPeHUE

Ponr ¢usuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M 3TUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UYECKON TEOPHUH
B (opMupoBaHUU TpeACTaBICHUU O (UUYECKOW KapTUHE MHpa, MECTO
dbu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMHh MATEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peUIeHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYyroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX GUryp u o0bEéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOM TMpUpoOjJE, KoJieOaTelbHbIC
JIBUXEHHUS B )KUBOW MPUPOJIEC, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPHUCTAUIMYECKON pEIETKH, CHEKTpalIbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DBJIEKTpOIepenay, TIEeHepaTop IEPEeMEHHOIo TOKa,
AIIEKTPOBUraTeNlb, MHAYKIMOHHAS TeYb, pajap, PaauoNpUEMHUK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpenmera «@PusznMka» Ha YPOBHE CpPEIHEro OOIIEro
obOpaszoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PacIIMpEHUE >KU3HEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHOU NESITEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX TyMaHUCTHYECKUX H
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBLHOCTh B HMHTEpPECaxX TI'PakIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMUA UHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUN W BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIEC B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpu3nueckoi Hayke;



5) Tpya0BOr0 BOCTIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANbHON NeATEeIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu 1 peaanu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCICTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HaIpaBJICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydyeHus (U3MKM  OCYIIECTBISATh IPOEKTHYI0O M HCCIEA0BATEIbCKYIO
NEeATENbHOCTh HHINBUIYaIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBeEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeTbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENU ASATEIBHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTUKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIONUXCS
MATEPUAIIbHBIX U HEMATEPHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKU MOCIEACTBUMN IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  peaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO 1 TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOTO COJAEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHUJAAMH JE€ATCILHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAli, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00s1acTu (pU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHl MJisl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHUM, 3a7aBaTh apaMeTPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNYyYCHHbIE B XOJAE PpEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATH TPUOOPETEHHBINA OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKE B TPAKTHIECKYI0 00JIacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIILHBIE TOXOIbI U PEIICHUS;

CTaBUTh TIPOOJIEMBI U 3a]1a4H, TOTTYCKAIONTUE AIbTEPHATHBHBIC PEIICHU.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJCPIKAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK, aHAJU3,
CUCTEMATHU3AIMI0 U WHTEPIPETali0 WHDOpPMAIMU pa3IWYHBIX BUIOB U (QopM
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCITOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TpeOOBaHWM SProOHOMHUKH, TEXHHUKH OE€30IMacHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TMPaBOBBIX HM JTHYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJEPKaHMUs B Pa3IMYHBIX (opmaTtax ¢
y4€TOM HazHa4YeHUs HHPOPMAIIMU U TIETICBOM ayAUTOPUH, BHIOHUPas ONTUMATHHYIO
¢dbopMy npeacTaBICHUS U BU3yaJIn3aIiu.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-ypOUYHOMU
NEeSTENBHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldii M  CMSr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4E€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXXOr0 YieHa KOJIJICKTHBA,

IIPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ IOCTMIKEHHUIO: COCTaBIATh IUIAH JACUCTBUM,
pacupenensiaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJAOr0 yYaCTHHKAa KOMaHAbl B
oOLIMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HUIEHU C TO3MLUUHA HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIE NeiCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHS] PACYETHBIX M KayECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYyIULMA B 00JacTu
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAa/JE€Th HABbIKAMU  IIO3HABATEJbHOM  pediiekcuM  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJIbTaTOB H
OCHOBaHHII;



WCITIOJIB30BaTh MPUEMBI pedIeKCHy I OIEHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIIEHHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 X
CHIDKCHUIO;

IPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TpPH aHaIu3e pe3yIbTaToOB
NEeSTETHbHOCTH;

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHalIW3e pPe3yJIbTaToB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TIPOTPAMMBbI
no Qu3MKe s YPOBHS CpeaHero ooOiiero oOpa3oBaHUs y OO0y4Yaromuxcs
COBEPILIEHCTBYETCSA AMOITMOHAJIbHBIN WHTEJIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE 3MOIIMOHATBHOE
COCTOSIHUE, BUJICTh HAINPaBJIECHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAIBLHOUN cdephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATBCI K
AMOITMOHAIEHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOMX
BO3MOXKHOCTEH;

OMIIATUH, BKITIOYAIONIECH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSTHHEC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy o6yuenus B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyJAOITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (U3UKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
MaTepuanabHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEIIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEN M TBEPABIX TEJ, TOYEUYHBIH
ANEKTPUUECKUH 3apsij] NpU perieHur GU3NIeCcKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KHHETUYECKONM TEOPUH CTPOEHUS BEILECTBA W
ANEKTPOAMHAMUKU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMAaJICHUE TeJl, JIBJKEHHE II0 OKPYXHOCTH, HWHEPIUS,
B3auMojieiicTBE Ten, AU dy3usi, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTaBJIICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
CoCyle, CBSI3b MEXIy NapamMeTrpaMyd COCTOSIHHS Ta3a B H30Ipolieccax,
ANEKTPU3aLUs TEJl, B3AUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHWYECKOE JBHWKEHHE, WUCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpJMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KHHETHYECKasi HEeprusi, NOTCHIHAIbHAS SHEPrUsi, MEXaHHYeCcKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAaHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIIME JTaHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTHMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKUE BEIWYMHBL: [JaBJIEHUWE Trasza, TeMIeparypa, CpeIHss
KHMHETHYECKasi SHEPrUsl XaOTUUYECKOTO JIBHXKEHHSI MOJIEKYJI, CpEIHEKBaIpaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprus, padoTa rasa,
KOA(POUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOrO JABUTaTeisl; MPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAUEHUs W E€OUHULI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3MYECKYIO BETUYUHY C IPYTUMU BEIMYHHAM;

ONMCBIBATh U3YUYECHHBIE IIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIb3Ysl (PU3NYECKUE BEJIMUYMHBL: JICKTPUUECKUN 3apsil,
ANEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHLIUAJIOB,;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUCHMsS] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHAIM3UPOBaTh (PU3MYECKHE MPOLECCHl U SBJICHUS, UCIIONb3Ys (U3HUECKUE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpPAHEHHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAHEHHS HMIIYJbCa,
MPUHLUI CYNEPIO3ULMN CWJI, NPUHLWII PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, [a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON HEPTUM TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIOTHOM TeMIepaTypoi, MepBbId 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3aKkoH KyroHa, mpu 3TOM pas3iinyaTh CJIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHLMUIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBUS MX O€30IIaCHOTO MCIOJb30BaHUS B
[IOBCEIHEBHOM JKN3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
GopMmynupoBaTth mpoOiemy/3ajadyy M THUIOTE3y Y4YEOHOrO  HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHSA, MPOBOAMUTH OMNBIT U
(opMyIUpOBATH BHIBOJIBI;

OCYILIECTBIISATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEJIUYMH, IIPU
ATOM BBIOMpaATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TPSAMBIX H3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKcHupoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJI€ TaOJIML ¥ TPapUKOB, I€TaTh BHIBOBI 10 pe3YyJIbTaTaM HUCCIIEI0OBAHUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBaHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U MPOEKTHOU
JEeSATEIbHOCTH C HMCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHbIE 3aJa4ydl C SBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
UCIIONB3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIEC NJisi €€ PEelIeHHs, TPOBOJUTh PAacCUYEThl M OLIEHMBATH PEaJTbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIC 33/1aUM: BHICTPANBATh JJOTHIECKH HEMPOTHBOPEUUBYIO
LEMOYKY PACCYXACHUI C ONOpOld Ha W3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WH(GOPMAITMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U OpeJICTaBlIeHUs] Y4eOHOM U HAYyYHO-TIOMYJIIPHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€300aCHOCTU MpU OOpallleHuu ¢ MpUOOpaMHu U TEXHUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHECHUS 37IOPOBbS M COOJIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY Karollen cpesie;

paboTaTh B TpyNNEe C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJEH,
IJIaHUPOBATh palbOTy TPYIIIBI, palMOHAIBLHO pacHpeieisaTh O00sS3aHHOCTH U
IJIAHUPOBATH JICSITEIPHOCTh B HECTAHJAPTHBIX CUTYaAllUsIX, aJICKBAaTHO OIICHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.

K konmy oOyuenus B 11 kiacce mpeameTHBIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y O0YyJAIONTUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IPUMEpax pojb U MeCTO (U3UKU B (POpMHPOBAHUHU
COBPEMCHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TPUMCHEHUS M3YYEHHBIX (PU3HUYECKUX MOJICIICH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIe]h aToMa, HYKJIOHHasi MOJIEJIb aTOMHOTO sipa MPHU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCICTBUE
MAarHuTOB, OJJICKTPOMarHuUTHas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JBUXKYIIMMCS 3apsij, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJAPU3AIMS  CBETa, JUCIEPCUS CBETa,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BeIIeCTBA (JIEKTPUUECKHE, MArHUTHBIC,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJB3Ys (U3NYECKUE BEITUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOJABHXKYINAsl Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmepa, cuiia JlopeHua, WHAYKTUBHOCTh
KaTyIlIKU, HEPrusi 3JEKTPUUECKOTO M MArHUTHOTO TMOJIeH, MEepUoJ M YacToTa
KoJiebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKycHOE paccTosHUE U
ONTHYECKAs CHJIAa JIMH3BI, IPH OINKMCAHWUW IPABHIBHO TPAKTOBATh (PU3HUUCCKUMA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBATh
dbopMynbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMU
BEJIMUYMHAMU;



OMHUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHSI W MPOLIECCHI, KCHOJIb3Ys
dbu3nUecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3HUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS] W EAWHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIUYHMHAMM,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCTOIB3Ys (PU3NUECKHUE
3aKOHBI ¥ MPUHLHUMNBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBHOTO U MAPAIIIEIBHOTO
COCAMHEHUs TPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHMH, 3aKOH MPSMOJIMHENHOIO pACHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHA Ay PoTtorddexra,
3aKOH COXPAaHEHWsl SHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HCia, MOCTynaTrsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuibl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIEAOBaHUI0 (U3MUYECKUX SIBICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHU: TPU ATOM
dbopmynupoBath MpoOiemMy/3ajady U TUNOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(GbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CMOCOO0 W3MEPEHUS U MCMOJb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

WCCJIENIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIUYHH C  HCIOJH30BAHUEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoB, AeNIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHUS;

coOI0/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HMCCICIOBAHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIEeNOBATEILCKOW U MPOCKTHOM
NESATEIBHOCTH C MCMOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a7a4d C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO,
UCIOJB3YS (PM3MUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHANN3a YCIIOBUS 3a/1a4uH



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUYEThl M OLIEHUBATH PEaJIbHOCTh
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMYMHBI;

pemaTh KaYeCTBEHHBIE 33/1a4: BBICTPAUBATh JOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALlUN
U TPECTaBIICHUSI yUeOHOW U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUH, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [1OJIy4aeMyI0 HH(POPMAILUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEHEBHOM
KU3HH;

NPUBOJNUTH NPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM JKU3HU
Ul o0ecriedeHus: 0e30NacCHOCTH MpU 0OpalIEeHUU ¢ IpUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMM, JIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpyHIE€ C BBHIIOJHEHHUEM pa3jMYHBIX COLHMAIbHBIX pOJIEeH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JAESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBAaTHO OLIEHUBAThH
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KoanuyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM undposBbie
Nen/m P Koutposabubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Paznen 1. ®U3UKA U METOJbl HAYUHOI'O ITO3HAHUSA
bubnuorexa LIOK
1.1 o 2
W3HMKa U METOJIbl HAYyYHOTO IMO3HAHUS https://m.edsoo.ru/7fA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
buotmuorexa LIOK
2.1 K 5
AHEMATIIA https://m.edsoo.ru/7f41bf72
Bbutmuorexa LIOK
2.2 7
Aunamika https://m.edso0o0.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHPT COXPAHCHI B MEXATIHIE https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 1 bubnmnorexa HOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
3.2 0) 10 1
CHOBEL TCPMOANHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bub6mmoreka [JOK

®a30BBIC IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no paszgeny

24

Paznen 4. DJIEKTPOANHAMMUKA

41 MEKTPOCTATHIA 10 Eﬁﬁﬁcﬁgzﬁmmﬂz
49 [TocTostHHBIN 3neKkTpudecKkuil Tok. Toku B 12 bubnuorexa [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MarauTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnunoreka [HOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
Hrtoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMArHUTHBIE 9 1 bubnunoreka [HOK
' Kosebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4ecKrue M AJIEKTPOMAarHUTHBIE 5 1 Bbubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnmuoreka [IOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAUW OTHOCHUTEJBHOCTH

OcHOBBI CrielIMaJIbHOM TEOPUHU Bbubnuoreka [JOK
3.1 4 1
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgean 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM ONTUKH 6 budmmorexa LIOK

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

4.2 C 4
Tpocte atoMa https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 ]f?tl;fsnll;lr%f(;(;?rouf; £41097c
Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0mmarotiee NOBTOpEeHNE 4 ﬁt?fs?ﬁr%ftizgrouﬁﬂlwk
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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ITOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hdara nudposbie

Tema ypoka KoHnTpoJbHbIe IIpakTH4eckune
n/n Bcero n3ydeHusi | oOpa3oBaTeibHbIE

padoTsI padoTsI
pecypcenl

du3znKa — HayKa O IPUPO/IE.

. o YKa 0 TIpHpot . Bu6nuorexa LIOK

ay4HbI€ METO/bl IO3HAHUSA
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaIoIero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMUPOBaHNU COBpEMEHHOU 1 Bbubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AEATETbHOCTH JIIOAEH
MexaHu4eckoe JIBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 Bbubmuoreka [IOK
nBkenus. [lepemelienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE NIpsAMONUHEHOE 1 Bbubnuoreka [JOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbubaunoreka [IOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TazieHne. Y CKOpeHHe 1 bubnuoreka HOK
CBOOOTHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe ABUKEHUE.

7 JBrkeHne mMaTepuaibHONM TOYKH IO 1 bubmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunnun otHOocuTensHOCTH [ anuies. 1 bubnuoreka IJOK



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

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubanorexa [IOK

9 CyIepno3uIiu cii. Bropoii 3akoH
yrep t p N https://m.edsoo.ru/ffOc3be8
Hprotona 1u1st MaTepuaibHONU TOUKH

10 Tperunii 3akon HetoToHa 17151 bubnuoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tarorenus. Cuia

11 TspkecTr. [lepBas kocMuUYecKas bubmorexa [IOK

P https://m.edsoo.ru/ffoc3d00
CKOpOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHnt tpenus.

13 C P brn P Bubnnoreka [IOK

Wia CONPOTHUBICHUS NPH JBHKEHUH
P P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[ToctynarensHOE M BpalareibHOE

14 JBWKEHHE a0COTIOTHO TBEPOTO Tea. Bbubmuoreka [IOK
Mowment cuitbl. [Lnedo cumnbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSA TBEPAOTO TEJIA
NMnynsc MaTepHalIbHON TOUYKH,

15 CHCTEMBI MAaTEPUATBHBIX TOUYEK. Bbubnuoreka [JOK
Nmnynsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJibca. PeakTuBHOE NBHXKEHUE
PaGota 1 MOIITHOCTB CHUTHL.

16 Kunernueckas sHeprus MaTepuaabHOW bubnunoreka [{OK
Touku. Teopema 06 u3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW IHEPIUun

17 [ToTennnanpHas YHEPrus. bubnuoreka [{OK



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
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[MoreHnmanbpHast YHEPTUS YIPYTO
ne(opMUPOBaHHON MPYKUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUECM
MEXaHUYECKOU OHCPIruun CUCTCMBbI TCII.
3aKoH COXpaHEHUs] MEXaHUYECKOU

SHEPTUH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas paboTa
«HccnenoBanue cBs3M pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3UHOBOTO KIyTa

20

KonTtponbnas pabora o teme
«Kunemaruka. J/lnHamuka. 3aKoHbI

COXpaHCHHA B MCXAHUKE»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

bubnmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKEHUSA U
B3aMMO/ICHCTBHS YaCTHUIl BEUIECTBA.
Moaenu cTpoeHus ra3oB, )KUAKOCTEH

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABoraipo

24

TemmmoBoe paBHOBecue. Temmeparypa



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

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanorexa IIOK

25 ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMreparypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [[JOK
JIBUYKCHUS MOJIEKYJl. YpaBHEHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona
27 3axoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO ra3a
29 H3omnponieccsl B uaeaaIbHOM Ta3e U UX bubnunoreka [HOK
rpaduuecKkoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenuss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBbI U
30 crocoObl e€ m3MeHeHus. KoymmuecTBo bubanorexa [IOK
TEIJIOTH U paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
rasza
31 Bunel Tenonepenaun Bu6anorexa [IOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TemnoTel npu Brtmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
123 [IepBrIil 3aKOH TEPMOJIUHAMUKH U €T0 bu6nuoreka [JOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoOpatumocTs mporeccoB B

bubanorexa IIOK

34 .B i
HPHpOAE. BTOPOH 3aKoH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 ITpunmun nevicteus u KI1J{ TeroBoit bub6mmoreka [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETIOPHEPTeTUKHI
38 Ob6o6matonuii ypok «MomekynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrposnbnas pabota no teme
39 «MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIIUS. bubnunoreka [HOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIAYKHOCTH BO31yxa. HachlleHHbIi bubmorexa IOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucranunueckue u
42 amopQHbie Tena. AHU30TPONUS bub6nmoreka [JOK
CBOWCTB KpHUCTAJUIOB. JXKujkue https://m.edsoo.ru/ff0c65f0
kpuctamibl. COBpEMEHHBIE MaTepUalIbI
[InaBneHne M KpHUCTALTU3AIINS.
43 VYienbHas TEMIoTa IUIABICHUS butanorexa [OK
A ’ https://m.edso0.ru/ff0c6708
CyOnumarnus
44 VYpaBHeHUE TEII0BOro OajnaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DnekTpu3anus Tei. DIEeKTPUIECKU

45 3a JBa a DJeK ecK brbmmorexa LIOK
si. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ffOc6bcc
3apsiJioB
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n OBOJIHUKHU 3aK(f)H COXpaHEHHUS bubnmorexa HOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumopeiictBue 3apsaoB. 3aKoH
47 Kynona. TouedHblil 371€KTpUIECKUN bubmorera [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB 3IEKTPUUECKOTO
48 noJist. [IpuHnmn cynepno3unun Bbubnuoreka [JOK
AJICKTPUYECKHX TTosieH. JInHum https://m.edso0.ru/ff0c6df2
HAMpsKEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 nons. ITorenmnuan. PasHoctns bubmmorexa LIOK
’ L. https://m.edsoo.ru/ff0c6f00
HOTEHINATIOB
ITpoBOMHUKHY U TUDIEKTPUKH B
50 anpeKT OCTATHYECKOM ncf)ne bubmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnmuoreka [JOK
51 DnexktpoéMkocTh. KoHIeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIOCKOTO
52 KOHJIEHCAaTOpa. DHEPIHs 3apsHKEHHOr0 bubmuorera [IOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas padorta "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
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amrmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUYecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarenpHOE, MapaiebHOE,
CMEIIIaHHOE COETUHECHHUE
npoBoaHHUKOB. JlTaboparopnas pabora
«/3yuenne cMeIanHOro COeqMHEHHS
PE3UCTOPOBY

bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta u MOIITHOCTH AJIEKTPUICCKOTO
Toka. 3akoH [[xoyns-Jlenna

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

58

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

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

59

DNeKTpOHHas! MPOBOAMMOCTb TBEPBIX
METaJJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHHS] METAJIOB OT
TeMieparypbl. CBEpXNpOBOIUMOCTD

60

DJIEKTPUYECKUI TOK B BaAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
npuMecHasi IpoBoaAUMOcTh. CBoiCcTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

bubnuoreka IJOK
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

PpUOOPHI

DJIEKTPUYECKUI TOK B paCTBOpax U

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONUTHYECKAsT JTUCCOIIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONEeKTpUYEeCKUN TOK B ra3ax.

63 CaMoCTOSITeNIBHBINA U 1 bubnuoreka [HOK
HECaMOCTOSTEILHBIN pa3psia. MoHus. https://m.edsoo.ru/ffOc84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 Bbubanoreka [IOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OO6o0maronuit ypox 1 Bbubnuoreka [JOK
«DNEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
Konrtponbnas pabota no teme

66 «Qnekrpocratuka. [locTossHHBIN 1 bu6nmnoreka [JOK
AIEKTPUYECKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblil ypok. KoHTpOosbHas 1 Bbubnuoreka [JOK
pabota mo teme "DneKkrpoarHaMHKaA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6o06maronmii ypok 1 bu6mmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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11 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoxa Bcero Konrponetiie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MarHUTBI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE TIOJIe. 1 buotnuoreka LIOK
Bekrop MarHuTHOM MHAYKIUH. JInHUM https://m.edso0.ru/ff0c9778
MarHMTHON UHAYKUIHUH
MarHuTHOe 1oJjie MPOBOJIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoeiicTBie MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubnmorexa [JOK
MAarHUTHOTO TIOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA
poBOJHUK ¢ TokoM. Cuna Ammepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«HccnenoBanue neiicTBug https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOMY
JleiCTBE MarHuTHOT'O MOJs HA

5 JBWKYILLYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnmnorexa HOK
Cuna Jlopenmna. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 OnexTpomarauTHas WHAYKIuA. [ToTok 1

BEKTOpa MarHuTHOM nuaykuuu. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS
BJIEKTPOMArHUTHOM WHIYKITHI

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

NHnyxTuBHOCTD. SIBIEHUE
camouuAykuu. DJIC caMOMHIyKIUH.
DHeprusi MarHUTHOTO MOJIs KaTYIIKHU ¢
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

butmmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAS [1eYb

10

O6o0maromuit ypok «MarauTHoe

rosie. DJIEKTPOMArHUTHAS WHIYKLIMSI

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

11

Konrtponbnas pabota no reme
«MarnuTHOe nose.

DNEeKTPOMArHuTHAsT MHIYKIIUS

Bbutmuorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE
kosebanus. ['apMoHHueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHMM.

IIpeBpamenue sHEprun

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJlbIX KoyieOaHuii rpysa Ha
HUTH OT AJIMHBI HUTU U MACCHI Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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14

Konebarenbubiit koHTYp. CBOOOAHBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJICTLHOM KOJIe0aTeIIbHOM KOHTYPE.
AHayorus MeXIy MEXaHUYECKHMHU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubnnorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YHEPTUH B HJI€ATTbHOM
Kos1e0aTenbHOM KOHTYpe

bubnnoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE

MeXaHHYecKHe Koiaebanus. Pe3onaHc.

BbIHYKICHHBIC 3JICKTPOMarHUTHBIC
KOJ1e0aHUA

bubtmuoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennslii TOK. CHHYCOUIAIBHBIN
nepeMeHHbI TOK. MOITHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOILIEE 3HAUYEHHE CUIIBI TOKA U
HaIpsKEHUs

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

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne

JJEKTPUYECKON IHEPrUun

19

VYCeTpolicTBO U MPAKTUYECKOE
MIPUMEHEHUE NIEKTPUUYECKOIO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

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

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
Kynprypa nucnons3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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3JICKTPOIHEPTHH B TIOBCETHEBHOM
JKU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb

bubnnoreka [IOK

21
pacupoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubnmnorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 cBOicTBa U cKopocTh. IlIkana bubamorexa LIOK
P ) https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHus. Pa3Burue cpeacts
cBsi3u. Paguonokauus
o5 Konrtponbnas padora «Konebanus u bubanorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeitHOE pacpocTpaHeHUE
26 CBETa B OJHOPOJIHOM Cpele. bubnuoreka [{OK
Toueunslit ncTOUHKK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus csera. [loctpoeHue bubmorera [IOK
P L P https://m.edsoo.ru/ff0cd4e0
1300paKeHUM B IIIOCKOM 3epKae
[Ipenomnenue cBera. [lonHoe
98 BHyTpeHHee oTpakeHue. [IpenenbHblil bubanorexa [JOK
yIoJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlaboparopnas pabota «3mepenue bubnuoreka [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHUH B

30 nuH3e. PopMysa TOHKOM JIMH3bI bubamorexa LIOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
YBenudeHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBanue CBOWCTB
M300paKCHUN B IMH3AX)»
Jucnepcus ceera. Ci0KHBIN COCTaB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»
Wurepdepenmms ceera. Jndpakums bubmmorexa [JOK
33 ,
ceera. [ludpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue nMpuOOpsI U yCTPOHCTBA U
YCIIOBHUSI X 0€30MacHOTO MPUMEHEHHS
['paHuIlBI TPUMEHUMOCTH
36 KJaccuueckord MexaHuku. [loctynatsl bubnunoreka [IOK
CIelMaIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTHU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3aMesIeHre BpEMEHH U COKpaIleHHe Butanorexa [IOK
A P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U MMITYJIbC PENSITHBUCTCKOM
38 yacTulbl. CBsI3b MacChl C JHEpTrUeH u bubsmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrus MoKost
39 Kontponbnas pabora «Onruka. bubnmorexa [JOK



https://m.edsoo.ru/ff0cd67a
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OcHOBBI crielIMajgIbHON TEOPUU
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

bubnnoreka [IOK

40
¥ UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HNOJINOTEKA
41 .0 A.T.
porodpexra. Ombrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl GpoTodrddexra. YpaBHEHHE
N (Iv) b P bubmuoreka LIOK
42 DitamTeriHa s Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otorddekrra
Hasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. XuMHUYECKOE JICHCTBHE bubmorera IIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPAKTUYECKOe TPHUMEHEHHE:
¢doro31eMeHT, (OTONATUNK,
COJIHEUHas OaTapesi, CBETOAMOT
45 Pemenne 3ana4 o teme « AJI€MEHTHI bubnuoreka [{OK
KBAHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITH
46 Pesepdopna mo paccessHHIO 0-4acTH bubmorera LIOK
pOOpA P t https://m.edsoo.ru/ff0d091a
[TmanerapHas MoJeb aTOMa
Bbubnuoreka LIOK
47 IT b
OCTyHaTHl Hopa https://m.edsoo.ru/ff0dOafa
Hznyuenue u nornomeHue GOTOHOB
48 MIPH MEPEX0JIe aTOMa C OJJHOTO YPOBHS bubmorexa HOK
P pexos . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha APYTOU. BUIBI CIIEKTPOB
49 BomroBbI€ cBOVIcTBA YacTHIl. BoaHBI bubnnoreka [IOK
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ne bpoina. KopnyckymnsapHo-
BOJIHOBOW Jyanu3Mm. CIIOHTaHHOE U
BBIHY/ICHHOE H3ITy4eHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paguOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocrara

PaaruOaKTHUBHOT'O H3JTYy4YCHUA

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

51

CeoiicTBa anbda-, 6era-, raMma-
u3nydyenus. Bausuue
pPaIlOaKTUBHOCTH Ha KHBbHIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydenue

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

53

DHeprus CBA3U HyKJIOHOB B sJIpe.
S nepubie peakuu. AaepHbIA
peaktop. [Ipo0Gaembl, NEpPCIEKTUBBI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOMN

JHEPreTUKH

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTulbl. OTKpbITHE
MO3UTpPOHA. MeTOoabI HAOMIOICHHS U
pEerucTpanuy 371€MEHTAPHBIX YaCTHII.
Kpyriusiil cron «@yHnaMeHTaabHbIE
B3auMogeiicTBus. EnUHCTBO
(u3nyecKor KapTUHBI MUPa»

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

55

Bun 3Bé3anoro neba. Co3Be3aus,
SIpKHE 3BE3/bI, TUTAHETHI, UX BHIUMOC
nemwkenne. CojlTHeyHasT CHCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk 3neprun ComnHia u 3BE37

57

3BE3 1B, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIaBHOMN
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU U
sposironiuy CostHIa U 3BE3]1

58

Muineunstii I[IyTe — Hama [NanakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. I'anaktuku. YépHbIie
JBIPBI B iIpax rajJakTUK

59

Bcenennas. Pa3beranue raiakTuk.
Teopus bonbuioro B3psiBa.
PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponrshas pabora «1eMeHTbI
ACTPOHOMHUH U aCTPOPHUZUKNY

62

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUM B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITHATIBHOMN 1
ATUYECKOH chepax neaTenbHOCTH
yeJoBeKa

63

O6o6maromuii ypok. Posb u mecto
(bU3UKU U ACTPOHOMUHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

64

O6o06maromuii ypok. Ponp




¢uznyeckoi Teopuu B (HOPMUPOBAHUU
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTHHBI MUpPa B 00IIeM

65 1
psiAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABIEHUN O MPUPOJIE
66 PezepBHbIil ypok. MarHutHoe norne. 1
DJIeKTpOMarHuTHasi WHIYKITUS
PeszepBHbiil ypok. Ontuka. OCHOBBI
67 CIICIIMATbHON TCOPHH 1
OTHOCHUTEIbHOCTHU
Peze i1 ypok. KBantosa 3UKa.
68 5 epZHI/I }g:: o Z ropas pusi 1 bub6mmorexa [JOK
MEHTBI ACTPOHOMUH U
i P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiectBo «M3narenscTBo
«IIpocemenue»

» ®usuka, 11 knacce/ KacssinoB B.A., O611ecTBO ¢ OrpaHUUYEHHOM
0oTBeTCTBEHHOCTHIO «IPODAY»; AxkuionepHoe 061iecTBo «31aTenbCTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Tporpamma kypca dbuszuku st 10—11 kmaccoB. bazosslit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®uzuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacesiHoB).

2. ®uswnka. 10 kiacce. ba3osiii ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usnka. 10—11 knaccel. ba3osiii ypoBeHb. TeTpanb st 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4, ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMILIEKT TeTpaaeut ais



KOHTPOJIbHBIX paOoT (aBTop B. A. KacksaHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Yakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 2JIEKTPOHHBIM
npuioxxeHnueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiace. ba3obiii ypoBeHb. Metoaunueckoe mocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBbiii ypoBeHb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4, ®duzuka. 10—11 xmaccel. ba3oBeiil ypoBens. KommiekT TeTpaneit as
KOHTPOJIBHBIX padoT (aBTophl B. A. KacesHos, 1. B. UrpsmioB).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Yakos).

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmasnbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBans nemarorudeckux uuei

«OTKPBITBII YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/fwww.fizika.ru/ - caitt muis yuureneit (GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius [IIOPoB
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