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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeNbHON MporpaMmel, npeacraBieHHbx B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0Opa3oBareNbHbIe MPOrPaMMBbI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAy4YHOW KapTUHbI Mupa oOyuarmwmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm OI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealM3allid MEKIPEeIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIEC 11€JIM M3y4YeHUsl (PU3MKHU Ha YPOBHE CpPETHEro OOIIEero
oOpa3oBaHMsl, TUIAHUPYEMBIE pe3yJIbTaTbl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaAMeTHbIC, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 06a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI 10 ro1aM 00yUEHUS;

e cozepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM o0y4eHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kype GU3UKH — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHEe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HbBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMUpPOBAHME YMEHMHA NPUMEHATH
HAy4YHbIA METO/I MO3HAHUS IIPU BBITIOJHEHUU UMHU Y4E€OHBIX UCCIEAOBaHUIA.

B ocHoBy kypca ¢usuku [y ypoBHSL cpelHero ooOiiero ooOpa3zoBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBL €0
NOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJICPKUT MAaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW MaTepuan Kypca (Qu3nku
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEILIECTBE W
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOIMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaonoti uanpasrennocmu. Kypc Qusukm mnpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEICTBOM BBEJEHUS 3JIEMEHTOB
COJIEp)KaHusl, MOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30ITaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOJE, TpaHHIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexe
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3MKM — OSTO HCIOJb30BAaHHE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
NPOBOAUMBIX JUIsi KOHTPOJISI W OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH M IIOCTAHOBKY ONBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHuE yAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIbIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BhIOOpa (U3MYECKON MOJEIM JUIsl CUTyalluu MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3WKK WIM B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOI'0 IMKJIa. B kaOuHere (U3UKHU JOIDKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3MKEe YUCHHUECKHX MPAKTUUECKHX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
MEPEUUCIEHHbIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
WCCJICIOBAHMUSI  M3yYaeMbIX  SBJIEHWHA W  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTUYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOpHOTO OOOPYNOBaHUS JIODKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

o (dopMupoBaHHE WHTEpECa M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAay4YHOIO MHUPOBO33PEHHUS KakK pe3yjbTaTa HW3Y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHH OOBSCHATH SBJICHUS C HCIOJB30BaHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHA U TEXHOJIOTHH.

JlocTxeHne STUX Ieei 00ecrednBaeTCsl pelieHneM CIIeIyIoNMX 3a7ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yYMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
¢usznueckoil Monenblo, 3aJay, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIleKBATHON yCIOBUSIM 33/1a4uH;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOIO IUIAHWPOBAHUS U TPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTanuu UHGOPMAIIUH,
OIpeeNIEHNs IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM JJIs Pa3BUTHUS YMEHHUI IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU IEATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mnporpamme 1o (U3MKEe NEpedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOIbI HAYYHOI' O MIO3HAHUA

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3SKcliepuMeHTa M TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
duznyeckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHHUE MaTE€pUAIbHOW TOYKH, MX MNPOCKIUMU HA OCH CUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiinoe  aBukeHue. J[BUKEHME  MarepHalbHOM TOYKH IO
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETIHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUST MEXAY IyTAMHU, MNPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
JUISl MaTepUANIbHON TOYKHU. TpeTuii 3aKkoH HproToHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuma Tspkectu. IlepBas Kocmudeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUSA NIPU IBUKCHUU TEJa B dKUJIKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
pE3MHOBOM 00pasiie, OT X JedopMaliu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo MOTEeHIIMAILHON PHEPTUN B KHHETUYECKYIO M OOPaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUI[ BellecTBa. MoJenu CTpOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE THX Mojiesei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCOJIIOTHAs TemiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—KnanelpoHa.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME JHCKPETHOE CTPOCHHE BellecTBa, (GoTorpapuu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, HUTIOCTpUpYIOIIas PUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHUS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATBHI, TABJICHHS M TEMIIEPATypPhl BO3/IyXa B HEM.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cTIocO0BI €€ m3mMeHeHus. KommuecTBo TermtoTel U pabota. BHyTpeHHS s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHenue mepBoro 3akoHa TEPMOJUHAMUKH K H3ompoleccam. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBBIX MamuHax. KoaduumeHT mnosie3Horo
nevictBug TteroBoil mamuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3menenue BHyTpeHHEH sHepruu (TeMrepaTyphbl) Teja Mpy Terionepeiaye.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Dazosvie nepexoovl

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsT BJIAXKHOCTh BO3ayxa. HaceleHHBIM map. YaenpHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucrannuueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpeMmeHHblE Marepuaibl. [lnaBieHune u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

HaOmronenue narpeBaHust ¥ MIIaBJICHUS KPUCTAINIMUECKOTO BEIIECTRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHblil 3neKTpudecKuil 3aps.
Onextpuueckoe mone. Hampsok€HHOCTh anekTpuueckoro mnosst.  ITpuHnmn



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOpa.

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

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 5ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuMecHast MPOBOAUMOCTH
noJynpoBoHUKOB. CBoicTBa p—N-niepexona. [lonynpoBoAHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTPOBOIHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIEKTPOABMKYIIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, n1abopamopHuvle pabomwi

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4YHOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPAUHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

I[loctostHHBIE =~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJIeW. JIMHMKM MarHUTHOM WHAYKIUU. KapTuHa JTWHUI MarHUTHOMN
VHAYKIIUU MOJIS IOCTOSTHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
VHAYKIWAHA. OJEKTPOABIXKYIAS CHJIAa HWHAYKUHH. 3aKOH SJICKTPOMAarHUTHOMN
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE AIEKTPOHHOTO ITyYKa MArHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD AJIEKTPOJABUKYIIEH CHUJIBI MHAYKUHUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

UccnenoBanue sBieHUs 3IEKTPOMATHUTHON HHAYKLIHH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBI MaATHUK. MaTeMaTHYECKUN MAasTHUK. YPAaBHEHUE TAPMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANEKTPOMATrHUTHBIMU KoyieOanusamu. @Dopmyna TomcoHa. 3akoH coxpaHEHUSA
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennbiii  Tok. CuUHyCOMAAQNbHBIM NEPEMEHHBIH TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJI30BaHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mMocCienOBATEIbHOM COEAMHEHUH pPE3UCTOpa, KATYUIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHuss M JiuHa BOJHbL [lomepedyHble W NPOAOJBHBIE BOJIHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnasa opuenrtanus BektopoB E, B, V B anexkrpomarautHol BonHe. CBoMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacIpoOCTpPaHEHHUE MONEPEUYHBIX U ITPOAOJIHLHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

Halntonenue cBsi3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJIOH WU
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpPOJHOM cpenie. JIyd cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

ColOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuvoHHas peméTka. YCIOBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHn4eckrue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToamnmapat, TPOCKIIMOHHBIA amnmapaT, MHKPOCKOT, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE pPaACHpOCTpPAHEHUE, OTPAKEHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynatsel
CHELUAaJbHOM TEOpPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOZYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPrUEH U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTHS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseroBa. 3aK0HBI
dororddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanunay
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(heKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO 0 -4acTHIL.
[Inanerapnas mopmens aroma. Ilocrymarer bopa. M3nydyenuwe u morsiomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3inyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3IIy4eHHE. 3aKOH pPaJMOaKTUBHOIO pacaja.

DOHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

OneMeHTapHble 4acTUIbl. OTKPBITUE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHasi ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otamnbl pa3BUTHUs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, spKue 3BE3NBI, IUIAHETBI, UX BHJIMMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM ITOCJICOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TOCJEAOBaTEILHOCTH. BHYyTpeHHee cTpoeHue



3BE321. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKAEHUU U 3Boonu ConHua u
3BE3/1. DTalbl KU3HU 3BE3].

Mnineunsiit Ilyte — nama ['anaktuka. [lonoxxenne u nBuxenue CosHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
OPUIIOKEHUHN JJIs1 ONpeesICHUs TIOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1sl CEeBEPHOIO MOTYIIAPHS U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Pons Qusukn © acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOH KapTUHE MUpPa, poib (PU3UUECKON Teopun
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
¢u3nyecKkoil KapTUHBI MUpa B OOILEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yyenne kypca ¢pusuku 6a30Boro ypoBHst B 11 kiacce oCyecTBiIsieTcs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OHMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHHUEM METOJOB HAYyYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHbIA (akT, rumore3a, (pusmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJEINPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUHUH HAa OCH KOOPJWHAT, CJIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOM00US TPEYrOJbHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOM PEIIETKH, CHEKTpaIbHBINA
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTellb, UHAYKIMOHHAA I€4b, paaap, pPaadoNpUEMHUK, TEIECBU30P,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Dusnka» Ha YpOBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroOmMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA U OMbITA JACATEIBHOCTH B MPOILIECCE peari3allii OCHOBHBIX HaIpaBJICHUMN
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEYEIIOBEUECKNX TYMAaHUCTUYECKHX M|
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIINH;

YMEHHUE B3aMMOJEHUCTBOBATH C COUHAIIBHBIMA HHCTUTYTAMH B COOTBETCTBHUM C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3ZHAHHBINA BHIOOP
Oyny1ieit mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTU
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh 3IKOJIOIMUYECKON KyJIbTYpbl, OCO3HAHHME TJI00AIbHOIO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

MJJAHUPOBAHUE U OCYIIECTBIIEHUE JICCTBUI B OKPY>KAIOIIEH Cpelie HAa OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOIMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBIATh  IPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE eiiCTBHS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIH ACATEIbHOCTH, 3aJaBaTh IapaMEeTpPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIMXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh M  BBIIONHATH pabOTy B YCIOBHSIX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU MOHATUSMH W METOAAMHU
(u3nYecKoil HayKH;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJa/JeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH IMOJIy4€HUS UHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOr0 COAEpP)KAaHUSI B pa3IMUHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIEC JeCTBHS:
OCYIIECTBIISATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOMH
NeSTENbHOCTH;



pacmo3HaBaTh NTPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud ©  CMsST4YaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON W WHIUBUIYUIBHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX NEUCTBUU C Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KKIOTO WICHA KOJUIEKTUBA;

MPUHUMATh I1EJIM  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ MNOCTHXEHUIO: COCTABIJISITH IUIAH JEHWCTBUM,
pacrpenensaTb pojid ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3yIbTaThbl
COBMECTHO pabOThI;

OLICHMBATh KAa4€CTBO CBOET0 BKJAJa M KaXJOr0 YYaCTHHUKA KOMAaHIbl B
oO1IMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C IIO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B PA3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATENBHYIO JCSITEIBHOCTh B 00JACTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYTUPOBATH
COOCTBEHHEBIC 33J1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTUYECKONW padOTHI C YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 34 PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JaCTH
(bu3HKH, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbIA HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JICSITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHHS
COBEpIIaEMbIX JCHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, MX PE3YJbTaTOB U
OCHOBaHUI;



UCITOJIB30BATh MPUEMBI PEIICKCUU TSI OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
peIIeHus;

YMETh OIICHWBAaTh PHUCKM W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHUIO;

IPUHUMATh MOTHUBBI W apryMEHTHl JPYrUX TIPU aHalM3€e pe3yJbTaToB
JeSITeNIbHOCTH,

PUHUMATh Ce0s, TOHUMasi CBOU HEJOCTATKH M JIOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TIPU aHallU3e pe3yJIbTaToB
NeSITeTbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mpomecce mocTrKeHHS JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPaMMBbI
no (Qu3MKe i1 YPOBHS CcpeaHero oOmero oOpa3oBaHUS y OO0y4arolmuxcs
COBEpIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, TIPEAOIar Al
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATIFHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 33 CBOE TIIOBEJEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMIECH CTPEMIICHHE K JOCTIIKCHUIO TEH |
yCHeXy, ONTHMH3M, WHHUIIMATHBHOCTH, YMCHHE JEHCTBOBATh HMCXOJsS M3 CBOHMX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOUYAIOINIEH CITOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €T0 TMPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTNIEPEIKMNBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYyYHOW KapTUHBI MHUpA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, MHEepIUaIbHas cucTemMa oTcuéra, abCOoMOTHO TBEPAOE TEIO,
UJICAIBHBIN Ta3, MOJEIIN CTPOCHHS ra30B, )KUIAKOCTEHM W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3aj1ay;



pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHYECKOM TEOPUH CTPOECHUS BEIIECTBA U
JNEKTPOAUHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJl, IABUKEHHE 10 OKPYXHOCTH, HHEpPLHA,
B3auMoJielicTBUe Tell, nu(dy3us, OPOYHOBCKOE JIBM)KCHHUE, CTPOSCHUE JKHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HArPEBAHMHU (OXJIAXKIEHUH ), TEILJIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3ALUA, KUIICHUE,
BJI&KHOCTbH BO3/1yXa, IIOBBILICHUE JABJICHUSA Ia3a IIPU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKAY [apaMeTpamMu COCTOSIHUsS Ta3a B H30Ipoleccax,
ANEKTPU3ALUS TEJI, B3aUMOJEHCTBUE 3aPAJIOB;

ONHCHIBATh MEXAHWYECKOE JIBUKEHHUE, HCIOJIb3Ys (PU3NUYECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IIEPEMEILEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasl dHEPIus, NNOTEHUHUAIBHAS DHEPIUs, MEXaHW4YeCKas
paboTa, MexaHWMYecKas MOIIHOCTh; HIpPH OINMCAHWU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAUYEHUS M EIUHUIIBL,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEJINYNHAMY;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBICHUS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKash SHEPIUsl XaOTUYECKOr0 ABM)KEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO3 (UIIMEHT TMOJE3HOTO JEWCTBHUS TEIUIOBOTO JBUraTessl; NpU ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (DUBUYECKUH CMBICI HCHOJb3YEMbIX BEJIMYMH, HX
0003HAYeHUsI W €IUWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMHU BEIUYUHAM;

ONMCBIBATh U3YUYCHHBIEC DIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIUYUHBL: JJIEKTPUUYECKUN 3apsii,
3JIEKTPUYECKOE I10JI€, HAPSHKEHHOCTD I10JIs1, IOTECHLIMAJ, PA3HOCTh ITOTEHIMAJIOB;
Opy ONHCAHWM TNPABWIBHO TPAKTOBAaTh (PU3NYECKHM CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHMs] MU EIUHMIBI; YKa3blBaThb (POPMYJIbI, CBSA3bIBAIOLINE
JTaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOILECCHl U SABJICHUS, UCIONb3Ys (pusnueckue
3aKOHBI U IIPUHIMIIBI: 3aKOH BCeMUPHOTO TaArorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAaHEHMS MEXAHUYECKOM DJHEPIUM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHLHAI CYNEPIO3ULUA CWI, HPHUHIUII PABHOIPABUSA HHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHMSA BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON YHEPTUM TEIUIOBOIO JABUKEHHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoi, MEpBbI 3aKOH TEPMOIAUHAMMKH, 3aKOH COXpPAaHEHUS
JJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarb CIOBECHYIO



(GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHWE W YCIIOBUS (TPaHUIIBI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIBI JEHCTBHUS MAIllUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 MCIOIb30BAaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, TPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJUTH OMBIT U
bopMyJIUpOBATH BHIBOBI,

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUST (PU3UUYECKUX BEIUYUH, TPU
TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bl OLIEHKHU MTOIPEIIHOCTEN N3MEPEHNM;

UCCJICIOBATh  3aBUCHMOCTH  MEXAY  (U3HYECKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYHUH B
BUJIe Ta0IuUIl U rpadKOB, AENaTh BRIBOABI 110 PE3YyJIbTaTaM UCCIIECI0BAHUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIICTOBAaHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENHCKOW U IMPOEKTHOM
JIESITETLHOCTH C HCIOJIB30BAHHUEM H3MEPUTEITBHBIX YCTPOWMCTB M JIaOOPATOPHOTO
000pyaOBaHuUS;

pemiaTh pacuéTHbIC 3a7ayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a7a4d
BBIOMpPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMBbIC I €€ PElIeHHs, TPOBOAUTh PACUYEThl M OIICHUBATH PEATbHOCTH
TIOJIYYCHHOTO 3HAYCHHS (PU3HYCCKON BEITMUNHBI,

peniaTh KaueCTBEHHbBIC 3a/1a4d: BRICTPAUBATh JJOTHYECKH HEITPOTHBOPECUNBYIO
LEMOYKY PACCYXKJICHHII C ONOpOM Ha H3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3ajlad  COBPEMEHHBIE
uH(}OPMAIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
¥ TIPEJICTABJICHUS YUYeOHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyIYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHIO;

PUBOJAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITOJIP30BaTh TEOPETHYCCKUE 3HAHUS MO (U3NKE B MOBCETHEBHON JKU3HU
JUTsl o0ecrieueHus: 0€30MacCHOCTH MpU O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM 3KOJOTHYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B Tpynmne C BHINOJHEHUEM pPa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO pACHpeNesiTb OO0S3aHHOCTU U
IJIAHUPOBATh AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIIEHHUE PACCMATPUBAEMOU MPOOJIEMBI.

K xonmy oOyuenuss B 11 kijacce npeIMETHBIE pe3ybTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIN:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU H
TE€XHOJIOTUW, B MPAKTUYECKOW NESATENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
¢bu3HYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HYECKHX MOJIEICH:
TOYECUHBIN AJEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, siAepHAas
MOJIe]Ib aToMa, HYKJIOHHAs MOJENIb aTOMHOIO sijipa MpH peuieHuu (PU3NYECKUX
3ajad;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (IMPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOM (PU3UKU: DJIEKTPUUECKAsk MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aHUMOJICHCTBUE
MAarHUTOB, JJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDXKYIIUWUCS 3apsifl, AJEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPaKEHHE, MPEIOMIICHUE,
unTepbepeHnus, audpakius W TONApU3AIMs  CBETa, JHUCIEPCUs CBETa,
doToanekTpudeckuii 3G ekt (porodaddekT), CBeTOBOE TaBICHNE, BOSHUKHOBECHUE
JUHEWYATOro CHEKTpa aromMa BOJOpPOJd, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaTuOaKTUBHOCTB;

ONUCHIBATh M3YYECHHBIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DBJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SIBIICHUS (MPOLECCHI), UCMHOJIb3ys (U3UYECKUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsill, CHJIA TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOJBIDKYIAs CUila, paboTa TOKa,
WHJIYKIIMST MAarHUTHOTO TMoJisA, cwia Awmmepa, cuia JlopeHiia, WHIyKTUBHOCTb
KATYIIIKW, SHEPrus JJIEKTPUYECKOT0 U MAarHUTHOrO TMOJeH, MEepHoJ M YacToTa
KoiebaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsij U Cujla TOoKa B MpoIecce
TrapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWH, (OKyCHOE pacCTOSHHUE W
ONTUYECKasi CWjia JIMH3BL, NMPU ONUCAHUU NPaBUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €AUHUIILI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;



OMHCHIBATh W3yYCHHBIE KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIIOIB3YS
¢u3nYecKue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
JacTOTa CBETA, SHEPTH U UMIYJbC (OTOHA, IEPUO TIOJTypactaaa, SHEPTHs CBI3U
aTOMHBIX fJIep, MNPU OINMCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHUIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (DM3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NIECKON BETUUMHBI,

aHAIM3UPOBaTh (PU3MUECKHE TMPOIECCHl U SBIICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEILHOTO M MapauIeIbHOTO
COCIMHECHHS TPOBOJHHUKOB, 3akoH Jlkoyms—JIeHra, 3akoH 3JIE€KTPOMArHHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PaciupOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHINTeHa /it doTtorddexra,
3aKOH COXpaHEHWs JHEPTruu, 3aKOH COXPAHEHUS HMITYJIhCa, 3aKOH COXpPaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHUsS MacCOBOTO YHCIA, TOCTYJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHUE U YCIOBHUS (TPaHUIIbI, OO0JACTH)
IPUMEHUMOCTH;

OTIpeIEIIATH HAMPaBJIEHNUE BEKTOPAa HHAYKIIMA MAarHUTHOTO TIOJIS MPOBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTb W ONHCHIBaTh M300paKEHHUE, CO3/1aBaeMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAaHHMIO (PU3WYCCKUX SBICHUH U
IPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH: MPH 3ITOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Yy4eOHOro JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY U3 TMPEIIOKEHHOTO OOOPYIOBaHHUS, MPOBOJUTH OMBIT H
dbopMyIUpOBaTh BHIBOBI,

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUST (U3UUECKUX BEITUYHH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIMOCOO M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/bl OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX M3MEPEHUH: MPU HSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHUAC TAOIUIl U
rpaduKoB, AIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJro/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HMCCIICOBAaHUMN B
paMKax yd4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBATEICKOW W IMPOCKTHOU
JESATETHPHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pya0OBaHUS;

pemiath pacu€THhle 3aJayd C SBHO 3aJaHHOM (U3MYECKOW MOJIEINbIo,
UCTIONIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIn3a YCJIOBHS 3a/1a4u



BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACIATh (DU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOJMMbIE Jisl €€ pEelIeHUs], MPOBOJUTh PacyE€Thl U OLICHUBATH PEATbHOCTH
MOJIy4YE€HHOI0 3HaYeHUsI (PU3NYECKON BEJIMUUHBIL;

peniaTh KaueCTBEHHbBIE 3a7a4i: BHICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUNBYIO
LEMOYKY PACCYKJIECHHN C OMOpOM Ha HM3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJB30BaTh  TPU  pEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYYSHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOJy4aeMyto HHPOpMAIIHIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAallluH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHS MX O€30MaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAaHMS MO (U3UKE B TMOBCEIHEBHON >XKHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3/I0POBbSI M COOJIIOJIEHUS] HOPM JKOJOTUYECKOTO
MOBEJICHUA B OKPYKaOIIEH CpeIE;

paboTaTh B Trpynmne C BbHINOJHEHUEM pPa3IMYHBIX COIUATIBHBIX PpOJIEH,
IJIAaHUPOBATh PaldOTy TPYIIIbI, palMOHAIBLHO paclpeiessaTh O0sS3aHHOCTH U
IJIAHUPOBATH JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungposbie
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NPorpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOT'O IIO3HAHUA
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 6 1 1
SAKOHBI COXpAHCHHA B MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK
' @da30BbIe NIEPEXOIBI 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

Uroro no pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bubmuorexa [JOK
4.1
DUeKTpocTatiiia 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarunuTtHoe noje. DIeKTpOMarHuTHas 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 7 6
DneMeHThI KBAHTOBOUM ONTHKHU httos://m.edsoo.ru/7f41697¢
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



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

4.3 ATOMHOE AP0

https://m.edsoo.ru/7f41c97¢c

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 Eggjﬁ;fg;?ﬁﬁ £41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O0o0maroree MOBTOpeHNE 4 Eg:;;?f:;;?ﬁ}; £41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJsuyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnbie | IIpakTHueckune Aata i ppoBnie
Bcero u3ydyeHusi =~ oOpa3oBaTesbHbIE
padoTsI padoThbI pecypebi

®Pusuka — HayKa O PUPOE.

1 Hayunbie MCTZ,I[BI HO?I)DHapHIfﬂ 1 bubmmorexa LOK

https://m.edsoo.ru/ff0c32e2

OKpYXaroIiero Mupa
Poins 1 MecTo dpu3uku B

5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubmuoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JIESITETLHOCTH JIIOIeH
MexaHn4ecKoe IBUKEHHUE.

3 OTHOCHUTEIFHOCTh MEXaHHUYECKOTO 1 bubmuorexa [JOK
nBuxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHue

4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmnoreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnorexa HOK
JIBVOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOonHOe najieHue. Y cKopeHue 1 bubnmoreka [JOK
CBOOOJHOTO MaJAeHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUXEHHE.

7 JIBrmkeHHEe MaTepUAIIbHOM TOUKH 110 1 bubmmorexa LIOK

https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH

8 CamocrosrenpHas pabora Nel" 1 bubnmoreka [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

Kunematuka"[IpuHuumn
OTHOCUTEIBLHOCTH I amuires.
HuepuumansHble CUCTEMBI OTCUETA.
[Iepseiii 3axk0H HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunnun

touku. Teopema 006 n3MeHEHUN

9 Cyneprno3uiuu cui. Bropoii 3akon Bubmorexa TIOK
yrep H ) P . https://m.edsoo.ru/ff0c3be8
HeroToHa nst MaTepuanbHON TOYKU

10 Tperuit 3akoH HeroToHa [1st bubnnorexa HOK
MaTEPHUATBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro Tarorenus. Cuna

11 TsKkecTH. IlepBas kocMuUecKast bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdduuenT tpenus.

13 Cuna ZI())n OTI/IBJ'IeI—(IbI/Iq:I pu IIBIZS(CHI/II/I bubmorexa LOK

p p https://m.edso00.ru/ffOc3f76
Tella B )KMIKOCTH WJIU Ta3e
[TocTymarenbHOE U BpaliaTeIbHOE

14 JBIDKEHHUE a0COIOTHO TBEPIOTO TeJa. bu6nuoreka [IOK
MowmeHT cuibl. 1lnedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPJOTO Tea
Nmnynbc MmaTepruanbHOM TOUYKH,

15 CHCTEMBI MaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
uMIyibsca. PeakTuBHOE JBUKECHHE
PaboTra 1 MOIIHOCTH CHUIBL.

o butmmoreka [IOK

16 KuneTtndaeckast sHeprust MaTepuaabHON

https://m.edsoo.ru/ff0c4502



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
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KMHETHYECKOW dSHEPrUu

17

[TorenumanpHas 3HEPTUSL.
[loTenunanpHas 3HEprust ynpyro
ne(hOpMUPOBAHHON MPYKUHBI.
[ToreHuunanbpHast 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMIIN

bubmmorexa [JOK
https://m.edsoo.ru/ff0c461a

18

HOTGHI_II/IaJIBHBIe 1 HCIIOTCHI M AJIBHBIC
cuibl. CBs3b pabOTHI
HETIOTCHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CUCTEMBI TEIL.
3aK0H COXpaHEHHUsI MEXaHUYECKON
SHEPrUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas paboraNel
«HccnenoBanue CBsI3u pabOTHI CHITBI C
W3MCHECHUEM MEXaHWYECKON SHEPTrun
TeJa Ha IPUMEPE PACTSIKCHHSI
PE3UHOBOTO KI'yTa»

https://resh.edu.ru/

20

KontponbHas padotaNel mo teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

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

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KWHETHYECKOW Teopuu. bpoyHoBCcKOe
newkenue. ubdysus

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JIBUKEHHUS U
B3aHMMOJCHCTBHS YaCTHUI] BEIISCTBRA.
Mogenu cTpoeHus ra3os, KUIAKOCTEU U
TBEPJBIX TET

https://resh.edu.ru/

23

Macca monekysn. KonnuectBo
Bemecta. [locTtostnHas ABoraapo

https://resh.edu.ru/



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4b74
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https://resh.edu.ru/
https://resh.edu.ru/

CamocrosrensHas pabota Ne2 "
OcuoBbl MKT" TemioBoe paBHOBECHE.

24 Temneparypa u e€ usmepenue. Illlkana
temneparyp Lleascus

25 HNneanpnuenii raz 8 MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemnepaTypa Kak Mepa

26 CpelHEeW KHHETUYECKON dHEPIUuun bubnuorexa [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI https://resh.edu.ru/
JlaGopatopHas pabotaNe2 https://resh.edu.ru/

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamu COCTOSIHUS
Pa3peKEHHOrO ra3za»

29 H3onponeccsl B ACAIBHOM ra3e U ux bubmmoteka [IOK
rpaduueckoe nmpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoObl e€ n3MeHeHus. KonmnuecTBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPIusi OJHOATOMHOTO HJI€aJIbHOTO
rasza

bu6mmorexa [IOK

31 Bust Terutomepe ai https://m.edso0.ru/ff0c5c36

VY nenbHas TEIIOEMKOCTD BEILIECTBA.
bu6nmoreka [IOK
32 KonudecTBO TEIIOTH IPH

teronepenaye. AauabaTHbBIN Ipoiecce

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/
https://resh.edu.ru/
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[InaBnenue n KpucTallin3anus.

33 VY aenpHas TEIUIOTA TUTABIICHUS bubmorexa LHOK
s ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
Teépnoe teno. Kpucramnuueckue u
34 amop(HbIe Tena. AHU30TPOIUS bubnmoreka [JOK
CBOMCTB KpHCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KpucTayibl. COBpEeMEHHBIE MaTePUAITBI
35 [TapooGpa3oBanue U KOHIEHCALIUS. bubnnorexa HOK
Hcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
AOcCOoNIOTHAS U OTHOCHUTEIIbHAS
36 BJIAYKHOCTH BO31yxa. HacklleHHBIN bubmorexa LOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
37 [lepBblil 3aKOH TEPMOJVMHAMUKH U €TI0 bubnuorexa [JOK
MPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ff0c5efc
YpaBHEHHE TEIIIOBOTO OanaHca
38 CamocTtosarenpHas padora Ne 3 bubmmorexa LIOK
Y P i " https://m.edso0.ru/ff0c6820
ArperaTHble COCTOSIHHS BEILIECTBA
HeobpaTumocTs nporeccos B
39 npupoze. Bropoii 3akoH bubmorexa LHOK
PHpOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKHU
40 [Ipunuun gevicteus u KIIJ{ remnoBoit bu6mmoreka [IOK
MaIluHbI https://m.edsoo.ru/ff0c600a
41 uxn Kapno u ero KII[ https://resh.edu.ru/
42 DKOJIOTUYECKHE MTPOOIEMBI https://resh.edu.ru/
TEIUIOHEPTETHKU
43 O6o06maromuii ypok «MoekymspHast bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
44 KonTtponbnas padora Ne2mo teme bubmmoreka [LIOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c6938

«MomnekynsipHast pusuka. OCHOBBI
TEPMOJUHAMUKI

https://m.edsoo.ru/ff0c6a50

OnexTpuzanus Tell. JNeKTPUIECKUN

bubmmorexa [JOK

45 3apsn. J[Ba BUAa 3IEKTPUUECKHAX
pan. J1 a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
ITpoBomHUKH, TURIIEKTPUKH U
46 H(I))JI HIIOBO HI/iIKI/I 3a;§H COXpaHEHUs buGnnorexa LIOK
YHPOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
B3aumopericTBue 3aps10B. 3aK0H
47 Kynona. TodedHbIN dIeKTPUYECKUIT bubnnorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsin
Hanpskx€HHOCTD 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosuuuu bubmmoreka [JOK
AJIEKTPUYECKUX Tojed. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 51eKTpoCTaTHUECKOro
49 ostst. Ilorenuman. PasHocts Bubmaorexa ITOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HIINAIIOB
TIpOBOMHUKH U TUIIEKTPUKU B
50 3JIpeI(T J:)CTaTI/I‘-I:CKOM HOI:J)]C bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
N butmmoreka [JOK
51 Dnextpoémkocts. KoHInencaro
P A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCcATOpa. DHEPrUs 3apsKEHHOTO buGnnorexa LIOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCAaTOpa
53 JlabopaTtopnast pabotaNe4 "M3mepenue https://resh.edu.ru/

AIEKTPOEMKOCTH KOHIeHcaTopa"



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/

54

[TpuHIMD NECTBUS U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOIIUPOBAJIbHOTO
armapara, CTpyHHOI0 IIpUHTEpa.
DnekTpocTaTUdecKast 3aIuTa.
3azemiieHHe AIEKTPOIprUOOpOB

https://resh.edu.ru/

55

DNEeKTPUUECKUI TOK, YCIOBHUS €ro
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conporusnenue. 3akoH OMa 11
y4acTKa Lenu

https://resh.edu.ru/

56

57

[locnenoBaTensHOE, MapauIeabHOE,
CMEIIAHHOE COEUHEHNE
npoBoJHUKOB. JlabopaTtopHas
pabotaNed4 «M3yuyeHue cMemIaHHoro
COEJIUHEHUS PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenua

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
aneKkTpudeckon uenu. Koporkoe
3ambikanue. JlabopaTopHas padoraNe5
«M3mepenne DJ1C nctouHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAS MMPOBOJANMOCTD TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COHpOTI/IBJIeHI/ISI METAJIJIOB OT
temriepatypbl. CBepXIIpOBOIUMOCTh

https://resh.edu.ru/

60

DJIEKTPUYECKU TOK B BAKyyMe.
CBo¥CTBa 2JIEKTPOHHBIX ITyYKOB

https://resh.edu.ru/

61

[TorynpoBOTHUKH, UX COOCTBCHHAS H

bu6mmorexa [IOK



https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/
https://resh.edu.ru/

IIpUMECHas MpoBOAUMOCTb. CBOMCTBa https://m.edsoo.ru/ff0c84ae
p—~n-nepexona. I1omynpoBOIHUKOBBIE
npuOOpbI
DJIEKTPUUYECKHUI TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPOTUTHIECKAS JUCCOITHAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTpoauns3
DJIEKTPUUYECKHUI TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U 1 bu6mmoreka [IOK
HECAMOCTOSITEIBbHBIN pa3psia. MoJHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckue Npudopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHnue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
06e30macHOCTH

65 O06o0mmaromumii ypox 1 bubnmnorexa HOK
«DNEeKTpOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas pabotaNe3 mmo teme

66 «Qnextpoctartuka. [locTosHHBIH 1 bu6mmoreka [IOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»

67 PesepBHblit ypok. KonTponbHas 1 bubmmoreka [JOK
paboTa mo Teme "IIeKTpoIuHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6001maromuii ypok 1 bubnmnorexka [JOK
no temaM 10 kracca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTHuyeckue fl[:;:eﬂnﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoThI pecypes:

[TocTossHHBIE MATrHUTHI U UX

1 B3auMo/ieiicTBUe. MarHutHoe 1oJe. 1 bubmuorexa [JOK
BekTtop MaruuTHOM UHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHON UHIYKIIMH
MarnuTHO€ 1oJie TPOBOJHUKA C TOKOM.

2 OmneiT Opctena. Bzaumopeicreue 1 bubmorexa [OK

https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaGopatopHas pabota Nel«3yuenue 1 1 bubmmorexa [IOK
MAarHUTHOTO TOJISl KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia Ammepa.

4 JlaGopatopHas paboTa 1 1 bubmmorexa [IOK
N2« ccnenoBanue JeCTBUSI https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JleficTBMEe MarHUTHOTO MOJISI Ha

5 JBUKYILYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmorera [JOK

https://m.edsoo.ru/ff0c9df4

Cuna Jlopenna. Pa6ota cuibr JIopenia
CamocrositensHas pabora Nel " Cuna
Awmrnepato 10.Cuna

6 Jlopenua".OnekTpoMaraHuTHast 1 https://resh.edu.ru/
nHaykuud. [IoTok BeKTOpa MarHUTHOM
uaaykuun. DJ]C uHayKIuu. 3akoH



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

3JIEKTPOMArHUTHON MHAYKIMK Papanes

Jlaboparopuas paboTtaNe3

bu6muoreka [IOK

! «Hccnenosanue HBUHGHHH https://m.edsoo.ru/ff0cal50
ANEKTPOMArHUTHOW UHIYKITUID
NHayKTUBHOCTD. SIBIICHUE

8 camouuaykiuu. 3/]C caMOUHyKIIUH. bu6nuoreka [JOK
DHeprusi MarHUTHOTO TOJIs KaTYLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE I0JIe
TexHuueckre ycTpomcTBa U UX
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,

9 3JIEKTPOMATrHUTBI, JIEKTPOIBUTATENb, https://resh.edu.ru/
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,

WHAYKIIMOHHAS NeYb

10 O6o0marommii ypok «MarHuTHoe moJie. bu6nmoreka [JOK
DNIeKTpOMarHuTHasE UHIYKITUS https://m.edsoo.ru/ffOcab82
Konrtponsnas padoraNel o Teme

11 «MarnuTHOe nojie. DIeKTpOMarHuTHas bubmmorexa [JOK

https://m.edsoo.ru/ff0cad58
WHIYKIHSD
CB0OOgHBIE MEXaHUYECKME KOIeOaHMS.

12 I'apmonunueckue Konebanus. Y paBHeHUE bu6muorexa [IOK
rapMOHHUYECKHX KOJIeOaHuil. https://m.edsoo.ru/ff0caf06
[IpeBpaienue sHepruu
JlabopaTopHnast pabotaNe4

13 «MccnenoBanue 3::1BI/ICI/IMOCTI/I nepuosa httos://resh.edu.ru/

MaJbIX KoJIeOaHMH rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl TPy3a»
14 Konebarenpuslit kKoHTYp. CBOOOIHBIE bu6nmorexa [JOK

OJICKTPOMArHuTHBIC KoJIcOaHMS B

https://m.edsoo.ru/ff0ch820



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

UJieaIbHOM K0Jie0aTeTbHOM KOHTYpE.
AHaNoOTHst MEX1y MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMHU

15

®opmyna Tomcona. 3aK0H COXpaHEHUS
SHEPTUU B UJIeaIbHOM Kosie0aTeIbHOM
KOHTYpe

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHue o 3aTyXaroIMUX
Kosne6aHuax. BeiHyX/1eHHbIE
MexaHuueckue kojebanus. Pezonanc.
BoinyKeHHbBIE 3JIEKTPOMAarHUTHbBIE
koJnebanus.CamocTosTenbHas pabora
Ne2 " Konebanwmst".

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CHHYCOUATBHBIN
MepeMeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JEUCTBYIOIIEE 3HAUEHHUE CUIIbI TOKA U
HaIpsHKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpebieHue
3JIEKTPUYECKON SHEPTUU

https://resh.edu.ru/

19

Y CTpOUCTBO U IPAKTUUECKOE
MIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKA, JINHUI
JNeKTponepesad

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOCTBE IEKTPOIHEPTUN.
KynpTypa ucnonbp3oBanus
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM
KU3HU

https://resh.edu.ru/



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacrpoctpanenus. [lepuoa. Ckopocth

but6mmoreka [IOK

21
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsble ¥ MPOAOIBbHBIE BOJTHBI
29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH bu6nmoreka [JOK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHUTHBIE BOJIHBI, UX Eub OK
23 cBoiicTBa U ckopocTs. [llkana mommorexa L
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJH
II aJNOCBs3 €IIEBUICHUS.
24 PUHIHIIE! PAIHOCEASH H TENCBRACHHA https://resh.edu.ru/
Passutue cpencts cBa3u. Pagnonokanus
25 Kontponsnas padoraNe2 «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeHOE pacpoCcTpaHEHHE
b K
26 CBETa B OJJHOPOIHOM cpene. ToueuHbIit ubmmorexa [10
P https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyd cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS BuG 1OK
27 ceeta. [locTpoeHne n300pakeHMit B rrosmorela
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€epKaje
[Ipenomuenue ceera. [lonHoe Eu6 OK
28 BHYTpeHHee oTpaxkeHue. [IpenenbHblit h'[I:sz'I/I;Ir(r)wT:(::):J_[ru IF0cd 76
YTOJI TOJIHOTO BHYTPEHHETO OTPaKECHHUSI T )
29 JlaGopaTtopHas pabotaNe5 «M3mepenue bu6nmoreka [JOK
MOKa3aTessl MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3odpaxeHuil B Bu6 OK
30 nuH3e. Dopmysia TOHKOM JIMH3HI. uosmorexa I
Ve TIerme X https://m.edsoo.ru/ffOcddle
BEJIMYEHUE JIMH3bI
31 JlabopaTopHast pabotaNe6 hitps://resh.edu.ru/



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/

«HccnenoBanre CBOMCTB H300paKeHUH
B JIMH3aX»

Hucnepcus cBera. CiioXHBINA COCTaB
Oenoro ceeta. LlpeT. JJaboparopHas

https://resh.edu.ru/

32
pabota No7 «Habmronenue qucnepcuu
CBETa»

33 Wutepdepennms cera. dudpakius bu6mmorexa [IOK
ceta. JudpaxuonHas pemeérka https://m.edsoo.ru/ffOced22
[TonepevHOCTH CBETOBBIX BOJIH. bu6nmorexa [JOK

34
[Tonsipusanus cera https://m.edsoo.ru/ff0cf02e
CamocrostenbHas pabora Ne3
"CBeToBbI€ BOIHBI" ONTHUECKHE

35 . https://resh.edu.ru/
MPUOOPHI M YCTPOUCTBA M YCIIOBHUS UX
0€301acHOTO MPUMEHEHUS
['paHUIBI MPUMEHUMOCTH KJITACCHUECKOM

36 MexaHukn. [TocTynars! crienuaibHON bubmorexa HOK

) y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTETBHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BPEMEHH U COKPAIlCHIE bubmorexa LOK
p p https://m.edsoo.ru/ffOcfa42
JUIMHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 gacTHILbl. CBsI3b MacChl ¢ DHEPTUEN U bubmorexa HOK
HeL P https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHSI TIOKOS
KonTponbaast paboraNe3 «Omnruka.
39 OCHOBEBI CHIEIUAIBHON TEOPUHU bubmnorexa [JOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otonsl. Dopmyna [lnanka. Dueprus u bu6nmoreka [JOK

UMITyJIbC (POTOHA

https://m.edsoo.ru/ffOcfel6



https://resh.edu.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITHE U HCCIICIOBAHNE

bu6muoreka [IOK

41 doroaddexra. OmprTer A. I'. CToneroa https://m.edsoo.ru/ffOcffc4
3akoHsl pororddexra. YpaBHeHUE
42 :‘)I)'IHHITegHa Imq:lq&)OToaq)(geKTa. Bubmmorera [JOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpaauma» porodddexra
Camocrositensaas pabora No4 "
43 dotorddext" /laBnenue csera. ONBITHI bu6mmorexa [IOK
I1. H. JleGeneBa. Xumuueckoe neiicTBue https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoicTea u
44 HPAICTITICCKOC NPHMEHCHHE: https://resh.edu.ru/
(dhoTornemMent, GOTOAATUNK, COTHEUHAS
Oatapesi, CBETOANOL
45 Pemenue 3aga4 no reme « J€MEHTBI bubmuorexa [JOK
KBaHTOBOW ONTHKI https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. OnbIThI
46 Pesepdopna o paccesiHuO 0-4acTHII. bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Moziesb aToMa
but6mmoreka [IOK
41 Hoctynarst bopa https://m.edsoo.ru/ff0d0afa
N3nyyenue u nornouieHne GoToHOB
48 npn};lepexoz[e aToma C O,Z[H(()I;O YPOBHS bubmmorexa [JOK
. https://m.edsoo.ru/ff0dOafa
SHEPIuM Ha Ipyroil. Buasl ciekTpos
Bonnosele cBoiicTBa gacThil. BomHs! ne
49 Bpoiinsa. KopnyckyisipHo-BOIHOBOMN bu6mmorexa LIOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHue
50 OTkphITHE paTuOaKTUBHOCTH. OTBITHI bubmuotexa [JOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/
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Pesepdopmaa mo onpezneneHuto cocraa
PAaaAOaKTUBHOI'O U3JTYyYCHUA

https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, raMma-
W3Iy4YeHUs. BiusHuEe pajiioaKTHBHOCTH
Ha KUBBIC OPTaHU3MBI

https://resh.edu.ru/

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-uzimydenue

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B sIJIpeE.
SnepHsle peakuuu. SInepHbIN peakTop.
[Ipobnembl, epCIEeKTUBEL,
9KOJIOTMYECKHUE ACIEKTHI AIEPHON
JHEPreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpOHA. MeTo1bI HAOTIOACHMUSI 1
pEerucTpaIiy dJIeMEHTapHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoaeicTBud. EquHCTBO
(U3NIEeCKO KapTHHBI MUPa»

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

55

Bun 3Bé3qHoro HeOa. Co3Be3aus, spKue
3BE3/IbI, TUTAHETHI, UX BUIUMOE
neuxkenue. ColnHeyHasi cuctema

https://resh.edu.ru/

56

Comnnaue. CoyiHeYHast aKTUBHOCTE.
Ncrounuk sHeprun ConHua u 3BE31

https://resh.edu.ru/

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/IBI TITABHOM TOCIIEIOBATEIEHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS O

https://resh.edu.ru/



https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/
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https://m.edsoo.ru/ff0d1356
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MPOUCXO0XKIEHUH U 3BOJroIMK CoJIHIIA U
3BE3T

58

Muneunsiii [IyTe — Hama I'anakTuka.
[Tonoxxenne n npuxenue CosHLa B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B
A7Ipax TaJakTUK

https://resh.edu.ru/

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
n3llydyeHue. MerarajiakTuka

https://resh.edu.ru/

60

HepemeHHHe HpO6J’ICMLI ACTPOHOMUHA

https://resh.edu.ru/

61

Kontponbnas padora Ne4d«nemMeHThI
ACTPOHOMMH U aCTPOPUIUKI»

https://resh.edu.ru/

62

63

O600matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHOM 1
3THYECKOH cdepax AeaTeTbHOCTH
JenoBeKka

O60o0matomuii ypok. Pois 1 mecto
(U3UKU ¥ ACTPOHOMHUH B COBPEMEHHOI
Hay4HOU KapTHHE MUpa

https://resh.edu.ru/

https://resh.edu.ru/

64

O6o006marommii ypok. Pons pusndeckoi
TEOpUHU B GOPMUPOBAHUU
MpeicTaBIeHU 0 GU3NYECKOMN KapTHHE
Mupa

https://resh.edu.ru/

65

O6o06matomuii ypok. Mecto
(hu3mvYecKoi KapTUHBI MHPa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TIPEJICTABICHUIA O IPUPOC

https://resh.edu.ru/
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PesepBHBIil ypok. MarautHoe noe.

https://resh.edu.ru/

66 1
DJEeKTpOMarHUTHAS MHIYKIIHS
67 PesepsHblil ypok. Ontuka. OCHOBBI 1 https://resh.edu.ru/
CHEIHMAIbHON TeOpUU OTHOCUTENHFHOCTU
68 Pesepnsrii ypok. KBantoBas ¢usnka. 1 bu6nmoreka [JOK
DNIEeMEHTBI aCTPOHOMHUU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Gusuka: 10-it kimacc: 6a30BbIN ypoBeHb: yueOHHK, 10 kinacce/ [leppimkun
N.M., UanoB A.U., AkumonepHoe o0iiectBo «M31aTeabcTBo
«IIpocsemenne»

» Gusuka: 11-if knacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun U.
M., BanoB A. U., Akunonepnoe odmectBo «M3aarensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. [Tépprmkun B.A.®u3nkall ki.: Yueb. qist o6meo0pa3oBar. yapexaeHIH. —
8-e u3m., crepeorun. — M.:npoda, 2009. — 192 c.: un. ISBN 5 - 7107 — 6480 -9
2. Iléppimikun B.A.@u3zuka. 11 ki1.: Yueb. 11 o01ieo0pa3zoBar. yupexkIeHui.
— 9-e u3n., crepeotun. M.: npoda, 2008. — 192 c.: wn. ISBN 5 - 7107 — 8102 -9
3. Jlykamuk B.W., UBanosa E.B. COopnuk 3anau no puzuke ans 10-11
KJIACCOB 00111€00pa3oBaTeNbHbIX yupexaeHui. — 13-e uzn. — M.: [Ipocsemienue,
2000. — 224 c.: un. — ISBN 5-09-009531-0

4. Mapon A.E. ®uzuka. 10 knacc: yuedOHO-MeToauyeckoe nocooue / A.E.
Mapon, E.A. Mapon. — 7-e u3z., ctepeorun. — M.: [Ipoda, 2009. — 123, (5) c.:
ni. ISBN 5-7107-8896-1

5. Mapon A.E. ®usuka. 11 xnacc: yuebHo-MeToanueckoe nmocoodue / A.E.
Mapon, E.A. Mapon. — 8-¢ u3z., crepeorun. — M.: [poda, 2010. — 125, (3) c.:
ui. ISBN 978-5-358-07438-5

6.0pnoB B.A. Tematuueckue tecthl o pusuke, 10-11kmaccel. — M.: Bepoywm-
M, 2000. — 144 c. ISBN 5-8391-0023-4

7. OpnoB B.A. Temaruueckue tectol o pusuke, 10 xkinacc. — M.: Bepoym-M,
2000. — 142 c. ISBN 5-8391-0024-2
8. Kupuk JI.A. ®uznka-10. Pa3HOypOBHEBBIC CAMOCTOSITEIFHBIC U KOHTPOJIbHBIC
paboTtsl. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-077-1

9.Kupuxk JI.A. ®uznka-11. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U
KOHTpOJIbHBIE paboThl. — M.: Mitekca, 2003, - 160 c.: uin. ISBN 5-89237-075-5
10.BonkoB B.A. Tectsl no pusuke: 7-9 knaccel. — M.: BAKO, 2010. — 224 ¢. —
(Macrepckas yuurens). ISBN 978-5-408-00142-2
11.I'ytaux E.M., PeibakoB E.B. ®uszuka. 7 ki.: [loypoyHoe u TemaTudeckoe



niaHupoBanue K yueOHuky A.B. [1éppiukuna «Pusnka. 10 kiace» / Ilox pen.
E.M. I'ytauk. — M.: JIpoda, 2001. — 96 c.: un. ISBN 5-7107-4102-7

12. I'ytauk E.M., PribakoB E.B., lllapoanna E.B. ®usnka. 11 xi.: [Toypounoe
U TeMaTUYeCKOoe IiaHnpoBanue K yueOHuky A.B. [1éprrimkuna «dusmuka. 8
kiace» / [lox pea. E.M. I'ytauk. — M.: Ipoda, 2001. — 96 c.: un. ISBN 5-7107-
4658-4

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. Anumaruu pusndeckux oobekroB. http://physics.nad.ru/
2. Kusas ¢usuka: oOydarornias nmporpamma. http://www.int-edu.ru/soft/fiz.html

9. Ypoku ¢usuku ¢ ucrnonb3oBanuem MuTepHeta. http://www.phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/

4. dusuka: KoJuleKus oneIToB. http://experiment.edu.ru/
5. ®u3uKa: 3JIEKTPOHHAS KOJUIEKIUS ONBITOB.
http://www.school.edu.ru/projects/physicexp
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