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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IOJOKEHUWA W TpeOOBaHUI K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacrtaBieHHbix B OI'OC
COO, a Taxxke ¢ ydéroM enepaabHOl pabodeil MmporpaMMbl BOCHHUTAHUS |
KOHIICTIIIUK TIpenoiaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra”u3anusax Poccuiickoi Oenepannu, peanu3yroImx OCHOBHBIC
o0OpazoBarenbHbIC MPOTPAMMBI.

ConepxaHnue mporpamMmbl MO (GHU3UKE HaAMpaBieHO Ha (HopMUpPOBaHHE
€CTECTBEHHO-HAYyYHOM KapTUHbI Mupa oOyuvarommxcs 10—-11 kiaccoB mnpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO
noaxonaa. I[lporpamma mo ¢usmuke coorBerctByer TpeboBanusm OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
o0yueHHUs, a TaKXKe YYUTBIBAET HEOOXOAUMOCTb peaM3allMi MEXMIPEIMETHBIX
CBsI3e (PUBMKM C €eCTeCTBEHHO-HAy4YHBIMM Yue€OHBIMU TIpeaMeTramu. B Hel
OTIpE/EIISAIOTCS OCHOBHBIE LIETU M3Y4YeHUS (U3MKH Ha YpOBHE CPEAHEro OOIIEro
o0pa3oBaHusl, TUITAHUPYEMBIC PE3YJIbTAThl OCBOCHUS Kypca (U3HKHU: JTUIYHOCTHEHIEC,
MeTanpeIMeTHBIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYALT:

e IUIAHUPYEMBIE PE3YIbTATHl OCBOCHHS Kypca GU3NKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEJAMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e coJiepaHue yueOHOTO npeameTa «Pu3uKa» mo rojgaM o0ydeHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KadecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHU# 00 okpyxatonieM Mupe. [IIKkoapHbIN Kypc (PU3UKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHUEH,
dbu3nyeckoir reorpadueir wm actpoHomueir. Mcmonb3oBaHME W aKTHMBHOE
NpUMEHEHUE (PU3NYECKUX 3HAHUW  ONpeNenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEpPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHHUS] HOBBIX MATEpPUAIIOB C 3aJaHHBIMA CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3NKH BHOCHT OCHOBHOW BKJIAT B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa oOyyaromwuxcsi, B (GOpMUPOBAHUE YMEHUM MPUMEHSITH
Hay4YHBIN METO/I MTO3HAHUS MPU BBIMOJIHEHUN UMHU YY€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢usuku s ypoBHS CpenHero ooOimero oOpa3zoBaHUs
MOJIOKEH PpSAJa UJIeH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MOPUHIUIIBI €ro
OCTPOEHUSI.



Hoes 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 (u3uueckux Teopui. 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 HKOJIOTMYECKO 0€30M1acCHOCTH.

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 MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
OPOBOAUMBIX JUISi KOHTPOJII MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB 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 H3yUYEeHHBIE 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 MOJENU IS CUTyallMd MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuabHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOIro IUMKJIa. B kaOuHere (PU3UKHU JOIKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
MEPEUUCIEHHbIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(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 OOOPYIOBAHUS JIOJDKHBI 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:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYYAIOIIMXCS 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 HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3yYCHHS
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, TEXHUKH 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 pa3IU4HbIX 33Jad C SBHO 3aJlaHHOU
¢usznueckoil Monenblo, 3aJay, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIleKBATHON yCIOBUSIM 33/1a4uH;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOUTYIO
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-HUCCIEA0BATEIbCKOM,
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).

[Ipennaraemplii B mnporpamme 1o (¢uU3MKE INEpeuyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®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.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 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
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
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.

KpuBonunelinoe  aBuxkeHue. J[BUKEHME  MarepualbHOW  TOYKH 1O
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 nBukeHusi 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.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 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. /lunamuxa

[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 TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
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 conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH 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 CITYTHUKOB.

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 CUIT TPEHUS MOKOSI, 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
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

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 HUMITYJIbCa Tela. 3aKOH COXPAaHEHUS 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 COXPAHEHUS] 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 mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend 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.



Mopgens  upeanibHoro 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—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS 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 KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
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.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

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

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
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).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

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 cocmoanusa eeujecmea. Dazoevie nepexoovt

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie 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, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

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.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro noinsd.  IlpuHnun



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,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN 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 3JIEKTPOCTATUYECKOM MOJIE.

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

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

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.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

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

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBOJHUKOB. CBOMCTBA 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,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

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

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIIEKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHne
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, 1abopamoptule pabomuwl

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, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, 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 MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

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

Xumus: TUCKPETHOE CTPOCHHE 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, KOHAUIIMOHEP, TEXHOJIOTUU
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 MOJIek. JIMNHMKM MarHUTHON WHAYKIWU. KapTMHa JMHUM MarHUTHOU
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
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
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 ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

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

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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 mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
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 NEpeMEHHOrO TOKa B I€OM M3 MOCIEAOBATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
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 anexrpomaruntHor BosHe. 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 OKPYIKAIOIIEH CPEBI.

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

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



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

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK 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 OTPaXKEHHUS.

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. [udpakuuonHas pemérka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
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, TENECKOIIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



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

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

CBsI3p Macchl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBL. DHEPTHUS
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 1t hoTodpdekra. «KpacHas rpanunar
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

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4aCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(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-BOJTHOBOM
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.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. 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-
U3JIy4YeHHE. 3aKOH PaJOaKTUBHOIO pacnaja.

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.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otamnbl pa3BUTHS acTpoHOoMUU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
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/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TOCJEAOBaTEILHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA 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.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

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
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHHUEM METOJOB HAYyYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
AHAJIN3.



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

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIM ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



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

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

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

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

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

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA :

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

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 BOCIIMTAHUSA:

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



5) Tpy10BOro BOCIUTAHMS:

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 CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYpPbI, OCO3HAaHHE TJI00aIbHOTO
XapakTepa SKOJOTUUECKUX TTPOoOIeMm;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

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

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3yuyeHus: (U3UKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
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 H  BBINONHATH pabOTy B YCIOBHUSIX  PEAbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue JelCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



BJIa/IETh HaBbIKAMHU Y4eOHO-UCCIIEI0BATEIBCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh 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 3ajaady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
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 MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs 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 (PU3MYECKOTO COAEpPKaHUS B Pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH O0IIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 Yy4YaCTHHMKA KOMaHIbl B
o0Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESTEIBHOCTh B 001acTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JIaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKU CHUTYalllH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIM3E pe3yIbTaToB
JeSITEIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINW3E pe3yIbTaToB
NEeATETHbHOCTH,

PU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce mocTrKeHMs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe IsI YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOy4arOUIUXCs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHUsA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy obOyuenus B 10 ki1acce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUIN:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYISIPHO-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U



AJEKTPOAUHAMHUKU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSMOJIMHEWHOE
JNBU)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBHXEHUE IO OKPYKHOCTH, HWHEpLUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyYHOBCKOE NBHXKEHHUE, CTPOCHUE >KUIKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, WCIIAPEHHE, KOHJEHCAlLMs, IUIaBJIEHUE, KpUCTAJUIM3alus, KUIICHHE,
BJI&JKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
cocyZle, CBSI3b MEXAY MapaMeTpamMu COCTOSIHUMS Ta3a B H30mpoleccax,
AIEKTpU3aLUs Tell, B3AUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHUYECKOE JBM)KCHHE, UCIOIb3YysSd (PU3NYECKUE BEITUMYUHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIus, MOTEHUUAJIbHAS DHEPIUs, MEXaHU4YecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBAThH
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEJIMUHUHY C APYTUMU
BEJINYNHAMU;

ONUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTONB3YS (U3MUYECKUE BEJIMYMHBL: JABJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAs! DHEPrUs XaOTUUECKOTO JIBHKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJIe3HOTO JICUCTBHUS TEIUIOBOTO JBHUTaTelisl; MTpPHU ONMHCAaHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICH HCMOJb3YyEMbIX BEJIUYUH, HUX
0003HAYeHUsS W CAWHUIBI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUYEHHBIE FIIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
3JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IOJIs, MOTEHIIMA, PA3HOCTh MOTEHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3yEMbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAIM3UPOBaTh (PU3MUYECKHUE TPOIECCHl U SBIICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI Y TIPUHLKINBL: 3aKOH BceMupHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUsS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
NPUHLUN CYNEPIO3UIIUA CHJI, TPUHIIUI PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON YHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
BJIEKTPUYECKOTO 3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIpAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIGHCTBUS  MAIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
ITOBCEIHEBHOM KHU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO OO0OPYIOBaHHUSA, MPOBOJAUTH OMNBIT H
(opMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pE3ybTaThl IMOJYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYMH B
BU/JIe TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

co0iroaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUHM HCCIIEIOBAaHUNA B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacuéTHBIC 3a7add C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoJuMbIe JUJIsl €€ pelleHus, MPOBOAUTH PACcU€Thl U OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pemaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUNBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh ~ MpPHU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOIMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEICTABJICHUS] YYEOHONW M HAy4YHO-MOMYJIAPHON MHGOPMALIMH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJAHEBHOM XU3HU
utsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kilacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKHU: DJIEKTpUUECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKIHWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHL, HCIOIb3YS
¢us3nUecKkue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



94acTOTa CBETA, SHEPTHs U UMIYJLC (OTOHA, IEPUOJ TIOJTypactana, SHEPTHs CBI3U
ATOMHBIX SIJIep, MpPU OINHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIUYUH, MX O0O3HAYEHUs] U €IUHHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3UUECKON BETUUNHBI,

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEIBHOTO U MapaieIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJIEHUsI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXpaHEHWUs HPHEPryu, 3aKOH COXPAHEHHUsS UMITYJIbCa, 3aKOH COXpaHEHUs
JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHMs MACCOBOI'O 4YHCIIA, IMocTysatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlIbI, 00JIACTH)
IPUMEHUMOCTH;

ONPEAEIISITh HAIPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBaThb H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX WU3MEPEHUM: MPU 1TOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BHUJAE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
JESATEIBHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THblEe 3aJaud C SBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTOJNIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHWBATH PEATbHOCTH
NOJIyYEeHHOr0 3HAaUeHHS (PU3HUECKON BEJIMUMHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTMYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKue SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPE/ICTABJICHUS] YYEOHOW W HAy4YHO-TIOMYJISPHON MHGOPMAIINH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

OPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOSKHBIX YUEHBIX-(PH3NKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEJIHEBHON XKHU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH CpeJIE;

paboTath B TpYIIE C BBHINOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyNIbl, PAUUOHAIBHO paCHOpeNessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.



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
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 bubmorexa HOK
’ A Y https://m.edsoo.1u/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia 3 https://m.edsoo.1u/7f41bf72
29 Jimavika 7 bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXPAHEHHS B MEXAHUKE hitps://m.cdsoo.rw/7f4 172
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIE Mepexoabl

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



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

Uroro no pazgeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuorexa [JOK
4.1 1
DUeKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' pA3IAYHBIX cpeaax https://m.edsoo.ru/7f41b{72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM ungposbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypcsbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 1 | 3 bubmuotexa [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97¢
27 MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE 5 | bubnmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Ornrtuka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3BUKA
bubmuorexa [JOK
4.1 2 i 6
FICMCHTDT KBAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97¢
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/7f41¢c97¢

bubmunorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubamorera LOK
https://m.edsoo.ru/7f41c¢97¢c

Hroro no pasgeny 7
Paznean 6. OBGOBLIAIOIIEE IOBTOPEHHUE

6.1 O6o06m1aro1iee MOBTOPEHHE 4 f?gg;;fg;grou};fmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE 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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi  oOpasoBaTe/ibHbIE
padoThbI padoThI
pecypchl
®dusuka — HayKa O IPUPOLE.
1 Hayunbie MCTZ,I[BI HO?I))H;)HI/IH 1 bubmiorexa LIOK
y https://m.edsoo.ru/ff0c32e2
OKpPY’KaroIlero Mupa
Poine 1 MecTo ¢pu3uku B
OPMHUPOBAaHUH COBPEMEHHOU
$op pv P bubmorexa [JOK
2 Hay4YHOW KapTHUHBI MUPA, B 1 1
. . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU NEATEIbHOCTH JIFOIEH.
Bxognas quarnoctuyeckasi pabora
MexaHn4ecKoe IBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO | bu6mmorexa [IOK
nBwxenusd. [lepemenienre, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpPHOE ITPAMONIMHENHOE | bubmuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE | bubnuorexa [JOK
JIBUKCHHUC https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y cCKopeHue 1 bubnmnorexa HOK
CBOOOIHOTO MaJACHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHoe 1BUKEHUE.

. bu6nmoreka [IOK

7 JBrm>keHue MaTepuaabHON TOUKH T10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



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

[TpuHimn oTHOCHTENBPHOCTH [ anmuies.

Touku. Teopema 00 n3MEHEHUH
KMHETHYECKOW SHEPIUn

8 HNnepryanbHble CHCTEMBI OTCYETA bubnmorera OK
P . ) https://m.edsoo.ru/ff0c3bed
ITepssIii 3ak0H HeroTOHA
Macca Tena. Cuna. [Ipuniun
9 CYIIEPIIO3UIINM cWI. BTOopoii 3aK0oH bubnnorexa LIOK
ynep ' p . https://m.edsoo.ru/ff0c3be8
HrroToHa 17151 MaTepuanbHOM TOUKH

10 Tperuit 3akoH HeroToHa st bubnunoreka IIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOro TsAroteHus. Cuna

11 TspkecTh. IlepBas kocMuyeckas buommorexa HOK

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

1 Cuia ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeJa https://m.edsoo.ru/ff0c3el 8
Cunna tpenns. Koaddumment tpenns.

13 Cuna Zlc))n OTI/IBJ'IGI—(Ii)I/Iq:I pu HB:IE(GHHH bubmorexa LHOK

p P https://m.edsoo.ru/ff0c376
Teaa B KUIKOCTH HJIU rase
[ToctynarenbHOe U BpalaTeabHOE

14 JIBIDKEHHE a0COIOTHO TBEPIOTO TeJa. bu6nunoreka [IOK
MowmenT cuibel. ITnedo cunel. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPAOIO Tea
HMiynsc MaTepUaIbHOM TOYKH,

15 CHCTEMBI MaTEPUAIbHBIX TOYEK. bubmmoreka [JOK
Nmmnyinibe cuibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBIIKEHHE
PaboTra 1 MOIITHOCTH CUIIEL.

16 KuneTtnueckast sHeprusi MaTepuagibHON bubnuorexa [JOK

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
https://m.edsoo.ru/ff0c4502

17

[ToreHnmanbHas HEeprus.
[ToTeHManbHasg SHEPTHUS YIPYTO
ne(hOpMUPOBAHHON TPy KUHBI.
[TorenuuanpHas SHEPTUs TeIa BOIU3U
MOBEPXHOCTU 3EMIIU

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

18

[ToreHunanbHbIE M HETIOTEHIIMAIBHBIE
cuiibl. CBA3b paboTHI
HENOTEHLMAIbHBIX CUJ C U3MEHEHUEM
MEXAHUYECKON SHEPTUU CUCTEMBI TElL.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPruun

butmmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopatopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
MU3MEHEHHEM MEXaHUYECKOW SHEPrUU
TeJIa Ha MIPUMEPE PACTHKEHHS
PE3MHOBOT'O KTyTa

20

KonTponbHas pabota mo Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHCHHS B MEXaHHUKE»

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

21

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIISIPHO-
KMHETUYECKON TEOpHH. BpOyHOBCKOE
newxenue. Auddysus

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

22

XapakTtep IBH>KCHUS U
B3aMMOJICHCTBUS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEII

23

Macca monexy:n. Konuyecto
BemlecTBa. [locrosunas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa



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

u e€ u3Mmepenue. Illkana remneparyp
Henscus

Hneanpubiii raz 8 MKT. OcHoBHOE

butmmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemnepaTypa Kak Mepa
26 CpeHEW KNHETUYECKON SHEPIUuun bubnmnoreka HOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3axon JlanpToHa. I'a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «HccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSIHUS
pPa3peKEHHOTO ra3a
29 N3omporieccrl B HIealbHOM Ta3e U UX bu6nunoreka [IOK
rpaduveckoe npencTaBiIeHUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crroco0nI e€ m3meHenns. KoandaecTBo bubmuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OAHOATOMHOI'O UJICATBHOTO
rasza
31 Buasl Temionepenauu bubnmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHbIN mpoiiece
1 IlepBblil 3aKOH TEPMOJAMHAMUKH U €TI0 bubnmoreka [JOK

MMPUMCHCHHUEC K U30IIpoLcccamM

https://m.edsoo.ru/ff0cSefc



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

HeoOpaTtumocTs nporieccos B

34 npupoae. Bropoii 3akoH bubmorexa HOK
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
35 [Tpunuun aevicteus u KII TermoBoi bu6mmorexa [IOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJI0ru4yecKue mpoodaemMbl
TEIJIOOHEPTEeTUKH
13 O606maromuii ypok «MosekymspHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas pabota 1o teme
39 «MonexynspHas ¢puzuka. OCHOBBI buommorexa LHOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooGpa3zoBaHne U KOHICHCAIIHA. bu6nunoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOconoTHAs U OTHOCHTEIIbHAS
41 BJIAJKHOCTh BO31yXxa. HachleHHbIH bubmorexa HOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnnyeckue u
4 amMopdHble Tena. AHU30TPONHS bubnmnorexa HOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbBIE MaTEpHAITBI
[InaBnenue u KpucTaIM3aLUA.
bubmuorexa [JOK
43 VY nenpHas TEIJI0TA MJIABJICHUS.
https://m.edso00.ru/ff0c6708
Cyb6numarnus
butmmoreka [IOK
44 YpaBHEHHE TEIUIOBOTO OaslaHca
PABHCHHE TETLIOBOT Ham https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIECKUN bubnuorexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsa. J{Ba BUIa SJIEKTPUYECKHUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U

46 MMOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmorexa LOK
ynip ' p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIN 3I€KTPUIECKUH buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
43 noJist. [lpuHnun cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKUX Toneu. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTU
PaGoTa cuit aieKTpocTaTHUeCKOro
49 nois. [Torennuan. PasHocTh Bubmaorexa ITOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
ITpoBOOHUKY U TUIIEKTPUKH B
P P bubmuorexa [JOK
50 3JIEKTPOCTATUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
JusnekTpudeckas IpOHUIIAEMOCTh
bu6mmorexa [IOK
51 DnextpoéMkocTh. KonaeHncarto
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTb IITIOCKOTO
52 KOHIEHcaTOpa. DHEPrus 3apsyKEHHOT O Bubmorexa IIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopnast pabota "U3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"
[IprHIMD AEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAJIBHOTO

amnmnapara, CTpyHHOro nmpuHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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DJEeKTPOCTATUYECKAs 3alUTA.
3a3eMIIeHHE AIIEKTPONpUOOPOB

55

DNEeKTPUUECKHA TOK, YCIOBUS €r0
cyuiectBoBaHus. [IoCTOSAHHBII TOK.
Cuna Toka. Hanpsbxenue.
ComnporuBnenne. 3akon Oma 11st
ydacTKa [enu

56

[TocnenoBarensHOE, TAPAUIETBHOE,
CMEIIaHHOE COeMHEHHE
pOBOTHUKOB. JIaboparopHas padoTa
«M3ydyeHne CMEIIaHHOTO COEAMHEHHUS
PE3UCTOPOBY

0.5

butmmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTH JIEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 114 MOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne 3JIC ucTouHrKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBnblil ypok. KonTposibHas
paborta o Teme "DnexkTpoauHamuka' /
Bcepoccuiickast mpoBepouHas pabota

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O600marommii ypok
«QnexkTpoanHaMukay / Beepoccuiickas
npoBepouHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIEeKTPOHHAs MPOBOJANUMOCTb TBEPJIBIX
METaJuI0B. 3aBUCUMOCTb
COIPOTHUBJICHUS] METAJIJIOB OT
temriepatypbl. CBEpXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIIEKTPUYECKUI TOK B BAKyyMe.

62 . 1
CBoIiCTBA JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 pUMecHas MpoBoaAUMOocTh. CBoOMCTBa 1 bubnuorexa [JOK
p—n-nepexoaa. [loamynpoBogHUKOBbIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEeKTPUYECKHUM TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa HOK
DJEKTPOIUTHYECKAsT JUCCOIIUAIIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIN3
DJIEeKTPUUECKUH TOK B ra3ax.

65 CamocTosATenbHbIN 1 | bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpudeckrue Ipudopsl U

66 YCTPOWCTBA U UX IIPAKTUYECKOE | bubnmoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota no teme

67 «QnextpocTaTtuka. [1ocTOSAHHBIM | bubmuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

68 PesepBHblil ypok. O6001maomui ypok | bu6mmoreka [IOK
no temaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoThI pecypes:
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieiicTBue. MarHutHoe mojJe. | bubmuorexa [JOK
Bekxrop MarHuTHOM UHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON UHAYKIUU
MarauTHO€ 1oJie MPOBOIHHUKA C

) TokoM. OnbIT Dpcrena. | bu6nuoreka [JOK
B3anmozneicTere MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHas padota «3yuenue 1 | bu6nmnoreka [JOK
MAarHUTHOTO NOJS KaTyLIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaGopaTopHas pabota 1 | bu6nmoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac)
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM
JleficTBe MAarHUTHOTO TOJISI HA

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubnmorexa [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarauTHas uHAyKus. [Totok

6 BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIWA. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykunn Papanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM UHITYKIIHH»

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHHE
camounaykiuu. 3J1C caMOMHIyKIIUH.
DHeprusi MAarHUTHOTO TOJIsL KATYLIKU C
TOKOM. DJIEKTPOMArHuTHOE MOJie

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

TexHuuecKkre yCTpomcTBa U UX
MIPUMEHEHUE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarHutHoe
moJie. DJICKTPOMAarHUTHAS WHITYKIIASDY

bu6muoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Konrtponsnas pabota o teme
«MarsuTHoOe noe.
DJeKTpOMarHuTHasi MHIYKLUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apMoHHUYecKue
KosiebaHus. Y paBHEHHUE
rapMOHHYECKHUX KOJICOaHHI.
[IpeBpanienue 3Heprun

bu6muoreka [IOK
https://m.edsoo.ru/ff0cat06

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MallblX KoneOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTU ¥ MAcCChI TPY3a»

14

Konebarenbuplit koHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edso0.ru/ff0cb820



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

AJIEKTPOMAaTrHUTHBIE KOJIeOaHusI B
UJeaIbHOM K0JIeOaTeTbHOM KOHTYpE.
AHANOTHUS MEXTYy MEXaHUUECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUAMHU

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOUUX
KosieOaHusX. BeIHYXIeHHBIC
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KI[GHHI)IG BJICKTpOMaFHI/ITHI)IG
KoJeOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JENUCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA U
HaIpsHKEeHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
MIPUMEHEHHE HIIEKTPUUECKOT0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUM 3JIeKTponepeaady

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

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbsTypa ucnonb3oBanus
3JIEKTPOIHEPT U B IOBCEIHEBHOM
KU3HH



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

Mexanudeckue BOJIHBI, YCJIIOBUA
pacmpoctpanenus. [lepuon. Ckopocth

but6mmoreka [IOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI
2 3ByK. CKOpOCTBh 3ByKa. [ poMKOCTH bu6nmoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana buommorexa OK
https://m.edsoo.ru/ff0ccfe0
3JEKTPOMAarHUTHBIX BOJIH
[TpuHIUTIBEI paTUOCBS3U U
24 TeneBuacHUs. Pa3Burue cpencTs
cBs13u. Pagnosokanus
’5 KonTponbhas pabora «Konebanus u bu6nmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[IpsamonrHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeLeE. bubmuotexa [JOK
ToueuHslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 orpaxxeHus csera. [loctpoenue brbmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue crera. [TonHoe
78 BHyTpeHHee oTpaxkeHue. IIpenenbHbii bubnmorexa [JOK
YI'0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKEeHUs
29 JlaboparopHas pabota «3mepenue bu6nmoreka [JOK
IoKa3aTelis PEJTOMIIEHUS CTEKIA https://m.edsoo.ru/ff0cd67a
30 JIunssel. [TocTpoeHne n300paxeHwid B bu6nmoreka [JOK



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

nH3e. PopmyIia TOHKOM JIMH3HI.
YBenanyeHue JTuH3bI

https://m.edsoo.ru/ff0cddle

JIaGoparopHas paboTa

31 «HccnenoBanue cBONCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. Cl10XXHBII cOCTaB
1 6enoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
1 Wurepdepennus creta. Judpaxims bubnuorexa LIOK
cseta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpPHI U yCTPOIlCTBa U
yCJ0BUS UX 0€301acHOro MPUMEHEHHUs
['panu1ibl TPUMEHUMOCTH
36 KJ1accuueckoil mexanuku. [loctynarsl bu6nmoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6muoreka [IOK
37 3ameneHue BpEMEHHU U COKpallleHUe
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEprusi U UMITYJIbC PEISTUBUCTCKOMN
. bu6nmoreka [JOK
38 gacTULbl. CBSI3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl MOKOS
Kontponbhas padota «OnrTHka.
. but6mmoreka [IOK
39 OCHOBBI crielIMAJIbLHON TEOPUHU
https://m.edsoo.ru/ff0cf6£0

OTHOCHUTCIBHOCTH»



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. DHeprus

bu6muoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U UCCIIETOBAHUE B 10K
nOIMoTEKA
41 .0 A.T.
porosdpexra. Ompirer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHue
. (? P P bubmuorexa [JOK
42 Diinmreitna st porodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosdpexra
Hasnenne cpera. OnbiTel 11. H.
43 JlebeneBa. XuMHU4eCKOE ICUCTBUE bubmorexa OK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3JI€MEHTBI but6mmorexa [IOK
KBAHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OTBITE
46 Pezepdopna o paccestHuIO 0-4acTH bubmorexa OK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MOz€EINIb aTOMa
bu6muorexa [IOK
47 IT b
OCTYIIATRE bOpa https://m.edsoo.ru/ff0d0afa
Nznyyenue u nornomenne GoToHOB
48 TP TIEPEXOJIC aTOMa C OJTHOT'O YPOBHSI bubmorexa OK
p p A . a1 yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha JIpyroil. Buasl ciekTpos
BonHoBsie cBolicTBa yacTuil. BoJIHBI
. but6mmorexa [IOK
49 ne bpoitna. Kopnyckymnsipao-

BOJTHOBOM qyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKICHHOC N3JITYUYCHUC

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo coctapa

PaaruOaKTUBHOI'O U3JTYYCHUA

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusinue
PaaMO0aKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzotonsl. Anbha-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyyeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sIIpeE.

S nepHblie peakuuu. SnepHbli
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SICPHON
SHEPTeTUKU

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHble YacTUlbl. OTKpbhITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
PEruCTpaIfy JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTalbHbIE
B3auMoaeiicTeug. EquHCTBO
(bu3nUecKoi KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pasBUTHA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUH. Bug
3BE3qHOTrO Heba. Co3Be3ausi, spKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE
nerkenne. CoHeyHas cucTeMa



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

56

Counnrte. CoHeuHast akTUBHOCTD.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MoclieIoBaTeNbHOCTU. BHYTpeHHee
ctpoenue 38&31. COBpeMEHHbBIE
MPEACTaBICHUS O MPOUCXOKIACHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Mineunsbiit [1yTe — Hamma ["anakTuka.
Tlonoxenue n nuxenue CoitHIIa B
lNanmakruke. ['anmakTuku. Y€pHbie
JIBIPBI B SIPAX TATaKTHK

59

Bcenennas. Pas0Oeranue rajakTuHK.
Teopust bosbiioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepCI_HeHHLIC HpO6JICMBI ACTPOHOMUU

61

KoHntponbHas paboTa «IeMEeHTHI
aCTPOHOMMUU U aCTPOPUIUKID)

62

O6o6maromuii ypok. Pois ¢usuku u
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa

63

O60o6mmaromuii ypok. Pois u Mecto
(GU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOW HAy4YHOU KapTHHE MUPA

64

O6o0marommii ypok. Posb




¢uznueckoit reopun B GOpMHUPOBAHUU
MIPECTaBICHHA 0 (PU3HIECKOM
KapTHHE MHpa

O606maromuit ypok. Mecto
(bU3MIeCKON KapTUHBI MHpPa B 00IIIEM
PAIy COBPEMEHHBIX €CTCCTBEHHO-

65

HAay4HBIX IIPEICTABICHUN O IPUPOLE

66 PesepBHbIii ypok. MarautHoe mnoie.
OneKTpOMarHuTHas NHAYKIHS

Peseprubiit ypok. Ontrka. OCHOBBI
67 CIEMaJIbHOM Teopun
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.
68 DJIEeMEHTHI aCTPOHOMUU U

acTpopU3UKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3oBanus

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb U MecTo (u3uku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUEHHBIX (PU3MUYECKUX MOJIEICH:
MaTepuajbHas TOYKa, MHEpLHajbHas cUcTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, UACABHBIN T'a3; MOJENIN CTPOCHMS Ia30B, KUAKOCTEN U
TBEPABIX TE€J, TOUYEYHBIM SJIEKTPUYECKHM 3apsl — MpU PELICHUH

(bl/ISI/ILICCKI/IX 3aga4

10.3

Pacno3naBaTh ¢uzudeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHUYECKOW Teopuu
CTPOGHHS BellecTBA M  OJEKTPOJAMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEHHE, CBOOOJHOE IMaJIeHHe
Ted, ABUXKEHHE MO OKPYXKHOCTH, WHEpIUs, B3aUMOACIHCTBUE TeT;
nupdys3usi, OpOyHOBCKOE [BIKEHHE, CTPOCHHUE  IKUIAKOCTEH U
TBEPABIX TeJ, M3MEHEHHEe O00ObEéMa Tel TMpU  HarpeBaHUU
(oxJaXkaeHuM), TEIUIOBOE pABHOBECHE, HCIApEeHUe, KOHIEHCAIUS,
MJIaBJICHUE, KPHUCTAJUTU3allUs, KWUIICHHE, BJIAXHOCTh BO31yXa,
TOBBIIIIEHUE JABJICHHS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Tra3a B H30IpOLeccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuchiBaTh MEXaHHYECKOE JBWIKEHWE, HCTONB3ysad (U3HUUYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, WMIYJbC Tella, KUHETUYEeCKas JHEprus,
MOTEHLIMAJbHAs JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; TIPY OMUCAHUH MPABUIBLHO TPAKTOBATh (PM3MUECKUNA CMBICI
WCIONIb3YEMBIX BEIIMYMH, MX O0O3HAYEHUS M EAWHUIIBI, HAXOAHUTh
(bopMyIIbl, CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIUYUHY C APYTUMHU

BEInM4YnHaMu

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TEIJIOBEIC




SBIICHMS, UCHOJIb3Yd (U3MYECKHE BEJIMYMHBL: JaBJIE€HUE rasa,
TeMIlepaTypa, CpeaHssi KHUHETUYecKass DHEpPrusi XaoTUYECKOIo
JIBUKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHss dHeprus, pabota Tra3a,
KO3((UIUEHT TMOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATeNsl; IpH
ONMCAaHUU MPaBUIBHO TPAaKTOBATh ¢buznueckuit CMBICII
UCHOJBb3YEMBIX BEIMYMH, MX O0O3HAUEHUS M E€AMHMIbI, HAXOAMThb
(b opMyJIbI, CBSI3bIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIECTBA H
ANIEKTPUUYECKUE  SIBJICHUS  (NIPOLECCHI), HUCTHONB3Yysd (HU3HUUECKUe
BEJIMYMHBIL: NIEKTPUYECKUI  3apsl,  DIEKTpUYECKOe  IMIOJIE,
HaIpsDKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAJIOB; IMpU
OINMCaHUH MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIONIB3YEMBIX
BEJIMYMH, HUX OOO3HAUeHMs]I M €AMHHUIBL, YKa3blBaTb (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BeIM4YnHaMun

10.7

aHAJTM3UPOBATh (PU3WUYECKHE TIPOIECCHl W SIBJICHUS, HCTIONB3YS
(bu3MYecKre 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHHUsS UMITYJIbCa, MPUHIINAT CYNEPIO3UIINN CHUJI, TIPUHITATI
paBHOIIpaBUS HMHEPUHUAIBHBIX CHCTEM OTCU€Ta;  MOJCKYISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpelHEel KMHETUYECKOM SHEPruu TEIUIOBOIO JBUIKEHHUS MOJEKYI C
a0COJIOTHOW TeMImepaTypoil, MEpBbId 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXpaHEHHUs DJIEKTpUYECKOro 3apsiaa, 3akoH KyioHa; npu 3ToM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BBIpQ)XEHUE U yCIIOBUS (TPaHULIBL, 00JIACTH) TPUMEHHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3IuYaTh YCJIOBUS HX 0€30IacHOro

HCIIOJIB30BaHHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrimongaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (bHSI/I‘—ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C MUCIOJIB30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEPEHUN; NIPH
sToM (opmynupoBaTh MpobieMy (3amady) W THIOTE3Y Y4YeOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyA0BaHuUs, TPOBOAUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTB npAMBIC W KOCBCHHBIC HU3MCPCHUSA (bHSH‘ICCKI/IX

BCIIMYHH, IIpU 3TOM BLI6I/IpaTI> OIITHUMAJIBHEINA CHOCO0 H3MCPCHUA U




HCIIOJIB30BaTh H3BECTHHIC METO/bI OLICHKN HOFpeIHHOCTeﬁ I/ISMCPGHI/Iﬁ

10.11

HccnenoBaTe 3aBUCUMOCTH MeXAy (GHU3NYECKUMHU BEJIUYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHH; TNpU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
(Gu3n4ecKux BEIMYUH B BUJE TaOIUL U TPaUKOB, J1€1aTh BHIBOJIBI 11O

pe3yJibTaTaM UCCIIEAOBAHUA

10.12

Cobmroate mpaBwia 0Oe3omacHOro  Tpyda HpU  MPOBEICHUU
UCCIEIOBaHUII B  paMKax y4eOHOro DJKCIepUMEHTa, Y4eOHO-
HCCIIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYI0BAHUS

10.13

10.14

Pemate pacuérHble 3a7a4M C SIBHO 33aHHONW (PM3NYECKON MOJEIBIO,
UCHONb3Yysd (U3UUYECKUE 3aKOHbl M TNPHUHLMIIBI, HA OCHOBE aHaIM3a
yCIOBHUA  3a/Ja4d  BBIOMpaTh  (PU3MYECKYIO MOJENb, BBIACIATH
¢u3nveckre BeTUYMHBI U (POPMYIIBI, HEOOXOIUMBIE il €€ pelieHHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJyYEHHOTO 3HAUCHHUS

(hU3HUECKON BEIIMYUHBI

Pemats Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JOTUYECKH
HEMPOTUBOPEUUBYIO LEMOYKY PACCYX IAECHUU C OMOPOM HAa WU3YUYCHHbBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonws3oBath Tpu  pemieHUH  YYEOHBIX 3a7a4  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTMHM [UIsl TOUCKA, CTPYKTYpUPOBAHMUS,
MHTEpIIpETallMl W TPEACTaBICHUsS y4eOHOW M Hay4HO-TOIMYJISIPHOM
uH(pOpMallUY, MOTYYEHHOW M3 Pa3INMYHbIX MCTOYHHUKOB; KPUTHYECKU

AHAJIM3UPOBATDH ITOJTYy4aCMYHO I/IH(bOpMaI_II/IIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IOBCETHEBHOM
KHU3HM JUIs1 oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, MJIi COXpPAaHEHMs 370POBbS U

cOOJII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKpPY KaroIIel cpefe

10.18

PaGoTaTh B rpyIIe ¢ BHINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy  TPYIIBI,  PAMOHAIBHO  pacHpenelsTh
00SI3aHHOCTH U IUIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX
CUTyalUsAX, aJC€KBATHO OLIEHMBATh BKJaJ KaXIOr0 W3 YYaCTHUKOB

I'PYIIIbI B pELIEHNUE pacCMaTpPUBAEMOM MpoOIeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3zoBanus

JleMOHCTpHpOBaTh HAa TNpUMEpax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKHUI 3apsij, s/lepHas MOJENb aTroMa, HyKJIOHHAs

MO/IeSIb aTOMHOT0 si/ipa MpU peleHnH (pU3nIecKux 3aaau

11.3

Pacno3naBate (usnueckue siBjaeHus (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKA W  KBAaHTOBOW  (DU3UKU:
AJIEKTPHYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJI Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsill, JJIEKTPOMAarHUTHBIC
KOJeOaHUsi W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHCHHWE CBETa,
OTpaXeHWe,  MpeloMIIEHHe, HHTeppepeHuus, Audpakuus u
MOJISIPU3alUsl CBETA, JUCIEPCHs CBETa, (HOTOAIEKTPUUECKHH IPPeKT
(poroaddekrt), cBeToBOE HaBICHHE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauoaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BemIeCcTBa  (IIEKTPUYECKUE,
MarHuTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOIUMOCTh Pa3IHYHBIX
Cpea) © DICKTPOMArHUTHBIC SBJIICHHSI (TPOIECCHI), HCIOIB3YS
¢du3nveckne  BEJIMYUHBI:  DJIEKTPHUUYECKHHA  3apsi, CHjia  TOKa,
ANEKTPUUYECKOE  HAIPSHKEHHE,  AJIEKTPHYECKOE  CONPOTUBIICHUE,
pasHocth noteHimanoB, J/IC, paboTa TOka, MHIYKIMS MarHUTHOTO
noisi, cwia Awmrmepa, cwia JlopeHIla, MHIYKTUBHOCTh KaTYIIKH,
SHEprus AJICKTPUUECKOT0 M MArHMTHOTO TOJICH, MEpUoJl W 4YacToTa
KoseOaHui B KoJnebaTeIbHOM KOHTYpE, 3apsii M CHjla TOKa B TPOIEcce
TapMOHUYECKHX  OJJEKTPOMArHUTHBIX  KOJEOaHMIA, tboxycHoe
paccTossHMe W ONTHUYECKash CWIa JIMH3BI, MPH OMUCAHUU MPABUIBHO
TPAaKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI  HUCIIOJIB3YCEMbIX BCJINYHH, nux
00O3HAueHWsI W EIWHUIBI;, YKa3bBaTh (OPMYJIBI, CBSA3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMHU




11.5

OnwuceIBaTh N3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLUECCHI, UCIIOJIb3Yys
(bI/ISI/I'—IeCKI/Ie BCJIIMYMUHEBIL: CKOPOCTH JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OHCPIrUd U HMIIYJIbC (I)OTOHa, nepruong
mojrypaciaga, O9SHEprud CBA3M ATOMHBIX AACP, IIpHU OIMCAaHUHU
IIPpaBUJIbHO TPAKTOBATH (1)I/I3I/I‘ISCKI/II71 CMBICJI UCIIOJIb3YCMbIX BCJINYUH,
UX 00O3HAYCHUS H CAWHUIIBI; YKa3bIBATb (I)OpMy'HLI, CBA3bBIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U  SBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHbl M NpUHUOUIBL:  3akoH OMa, 3aKOHBI
MIOCJIEJIOBATENILHOTO W MApajUIeIbHOIO COEAUHEHMS] ITPOBOJHHUKOB,
3akoH [[xoynsa — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIMH, 3aKOH
MIPSIMOJIMHENHOI'O pacpOCTPAaHEHUs] CBETA, 3aKOHBI OTPAaXXCHUsI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderTa, 3aKOH COXpAHEHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHs JJEKTPUYECKOro 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, MmocTyidaTel  bopa,  3akoH
paAMOaKTUBHOIO pachajga; IMpd 3TOM pPa3IuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHMIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTL HaIllpaBJICHUC BCKTOPAa HWHAYKOHUHW MAIrHUTHOI'O II0JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIbI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBIMONHATE SKCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOLIECCOB C MCIOIh30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
3ToM (QopMyIUpOBaTh MpodieMmy (3aady) M TUNOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY U3  MPEJIOKCHHOTO

000py10BaHUs, IPOBOAUTE OMBIT M (HOPMYITUPOBATH BHIBOJIBI

11.10

OCYU.IGCTBJI}ITB npiaMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) ONTHMANbHEIA CII0CO0 U3MCPCHHUA U

HUCIIOJIB30BaTh H3BCCTHHIC METO/IbI OLICHKN HOFpeIHHOCTCﬁ I/I3MepCHI/II\/JI

11.11

HccnenoBate 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIIOJIB30BaHUEM
NpSAMBIX ~ W3MEPEHUH; TIpU OTOM KOHCTPYUPOBATh YCTAHOBKY,
(GUKCUpOBaTh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE TaOnUIl U TpaUKOB, J1e71aTh BBIBOABI 110 PE3yJbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30macHOro Tpylda NpU  MPOBEICHUU




UccleJOBaHUH B paMKax ydeOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCJIEI0BATEIbCKON M MPOEKTHOMN NESATENIBbHOCTH C UCMOJb30BAHUEM

WU3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000PYI0BAHHUS

11.13

Pemate pacu€THbIe 3amaun ¢ SBHO 3aJJaHHON (DM3MYECKON MOJIETBIO,
UCTONB3ysl (U3UYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHAIM3a
yCIIOBUSL  3a/lauydl  BbIOMpaTh  (DU3HUECKYIO  MOJENb, BBIICIATH
¢busznueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS

(hU3MUECKON BETMYUHBI

11.14

Pemate  KkayecTBEHHBIE  3aJauyd:  BBICTpaMBaTh  JIOTMUYECKH
HEIIPOTUBOPEUYMBYIO LIENIOUKY PACCyKIEHHUI C ONOpPOl HAa M3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3HHGCKH6 SIBJICHUA

11.15

Hcnonp3oBaTh TOpHM  pelICHHMH YYE€OHBIX 3a1ad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKA, CTPYKTYPHUpPOBaHUS,
UHTEPIIPETALIMM U TPEICTABICHUS y4eOHOW M Hay4HO-IOIMYJIIPHOU
nH(pOpMallUY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJM3UPOBAThH MOyYaeMylo HHPOPMAIIUIO

11.16

OOBSACHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBHUS HX O€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIEro

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PH3MKE B IMOBCEIHEBHOM
YKU3HHM JIJI o0ecrieueHrs 0€30macHOCTH MpU O0paIeHuH ¢ TpudopaMu
U TEXHUYECKUMHU yCTPOMCTBaMHM, MJii COXpPAaHEHUs] 3J0POBbSl H

CO6J'IIO,[[CHI/I$I HOPM 5KOJIOTHYCCKOT'O IMOBECACHHUA B Oprn(ammeﬁ cpeae

11.19

PaGotaTh B rpynme ¢ BBINOJHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNIbl,  pAlMOHAIBHO  paClpenesiTh
00sI3aHHOCTM M  IUIAHUPOBATh JESTENBHOCTh B  HECTAHJIAPTHBIX
CUTyallUsiX, aJE€KBaTHO OLEHMBATh BKJAJ Ka)XJIOr0 H3 YYaCTHHUKOB

IpYMIIbI B PELIEHHE pacCMaTpUBaeMOi IPo0IIEMBI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
pa3aena

Koa nposepsiemoro

IIpoBepsiemblie Y1€MEHTHI COAePKAHUA
JJIeMeHTa

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl TTIO3HAHUA OKpYy’Karouero mupa. Poiib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpPHH. I'paHUIBl MPUMEHUMOCTH
15 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOpMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NESITEILHOCTH JIOIEH

MEXAHUKA

###HPari#KMTHEMATHUKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTcUéTa.

Tpaexropus

2.1

[lepememnienue, CKOPOCTh (CpeqHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMEILEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHHS, yTH " nepeMeIIeHus

MaTepHaanoﬁ TOYKHU OT BPCMCHU




CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

naJieHus

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH 11O
OKpPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. IIepuon 51 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTB%lI CIInaomMeTp,
ABVXKCHUC CHapsAa0B, HCIHBIC W PEMCHHBIC

nepeaaiuunu

[IpakTrueckue paboTHI. Nsmepenune
MTHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOUICHUS MEXKy IIyTSIMH, NPOUICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTE/IbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPECHHOM
JBIKEHUU C HayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3ydyeHne NBUKEHHUS LIapuKa B BSI3KOU
xKuakoctu. V3ydeHwe  ABMKEHHUs — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

2.2

#i#HPari# IMHAMUKA

2.2.1

[Tpunmn OTHOCHUTEIBHOCTHU TIanumnes.
[lepBei 3axkoH Herorona. HMuepuumanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. Ilpunnun cynepno3unuu

CHJI

223

Bropoii 3akoH HbproTOHa 111 MaTepuanbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCuéTa
(MUCO). Tpermit 3akon HelooToHa mis

MaTCpHaJIbHBIX TOYCK

224

3aKoH BCCMHUPHOI'O TATOTCHUS. Cuita TSHKeCTH.

IlepBas kocmuueckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUSA
CKOJIBXXCHUA u CHJIa TPCHUA IIOKOH.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




2.2.7

IIpr ABMXKCHUU TEJIA B d)KUAKOCTH HUJIN ra3e

[TocTynaTtenbHOE W BpamiaTeIbHOE JIBHKECHHE

a0CoJIFOTHO TBEPJOTO TeJia

2238

MOMEHT CHJIBI OTHOCHUTEIIBHO OCU BPALLCHMUS.
[Inedo cunbl. YcCioBHsS paBHOBECHs TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMXXCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktrueckue pabotTel. 3ydeHne NBHKEHHS
Opycka 1O HaKJIOHHOM IJIOCKOCTH O]
JEMCTBUEM HECKOJIBKMX cwil. MccnenoBanue
3aBUCHMOCTU CWJI YNPYTOCTH, BO3ZHUKAKOIIUX
B JeopMUPYyEMOl TpPYXKHHE W PE3UHOBOM
oOpasnie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue ycioBHii paBHOBECHUS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUS

23

###HParf##3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTEMBI

2.3.1 MaTepuadbHbIX TOYEK. MMIyJIbCc CHIIBI H
M3MEHEHHE UMITyJIbCca Tela
3o 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cuibl
234 MOMHOCT CUJIBI
535 Kunetnueckas sHeprus MaTepuaibHOW TOUKH.
o TeopeMa 0 KWUHETUYECKOM SHEPTUH
[lorenumaneHas osHeprus. I[loreHumaneHas
36 SHEeprus yOpyro nehopMUPOBAHHOM
o npyxkunbl. [loTeHImanpHash SHEpPrus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
[loTeHumanbHble ¥ HEMOTEHIMAIbHBIC CHIIBL.
537 CBsizb  paboOThl HEMOTEHIUATBHBIX CHJI C

N3MCHCHUCM MEXaHHYECKOM OHCPTUn

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHWYECKOW YHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
53.9 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJOMET, KOIIEp, MPYKUHHBIA TUCTOJIET
[Ipaktuyeckue pabotel. HM3ydeHue cCBsI3U
5310 CKOpPOCTEM Tel IpU HEYyHpyrom yzape.

HccnenoBanue CBA3HU paGOTLI CHJIBI C

H3MEHECHHEM MEXaHHUYeCKOM OHEPIruu Tejia

MOJIEKVIJIAAPHASA ©®U3UKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KWMHETUYECKOM TEOPUU

3.1.1

OcHoBHBIE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep IBUKESHUS U

B3aHMOJICHCTBUS YaCTHUI] BEIeCTBa

Monenu CTPOCHUS TAa30B, JKUJKOCTEN M
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

Macca wmosekyn. KonuyecTBo — BemiecTsa.

[Toctrosnnas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remnepatyp Llenscus

Monenp  uaeadpHOrO  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUIECKON

TCOpHUU UJCAJILHOTI'O I'a3a

AGcomoTHas Temreparypa Kak Mepa cpeaHeit
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKCHHUS

yactuil rasza. [llkana temnepatyp KenbBruna

VpaBuenne Knanelipona — MeHneneesa.
3akon JlanbpToHa

l'azoBbIe 3akoHbl. M30mpolieccsl B UeaabHOM
ra3c C IIOCTOSAHHBIM KOJINYECTBOM BEIICCTBA:

u30TepMa, n30Xopa, u30dapa

Texnuueckue  ycTpoiicTsa: TEPMOMETD,

OGapomeTtp




3.1.10

[Ipaktuueckue pabGoTsl. M3mepenue macchbl
BO3/yXa B KJacCHOW koMmHare. MccinenoBanue
3aBUCUMOCTH MEXIY ITapaMeTPaMu COCTOSIHUSA

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMMUWKIA

3.2.1

TepMO,Z[I/IHaMI/ILIeCKaH CHUCTEMA. BHyTpeHHSIH
QHCPIruAa TepMOHHHaMquCKOﬁ CUCTCEMBI H

CIIOCOOBI €€ U3MEHEHHS

3.2.2

KomuuecTBo TemnoTsl u pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UJACAJIBHOIO I'a3a

323

Buasl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKLIUsA, U3JIydeHHE. TernoéMKOCTh Tena.
ViennbHas TEINIOEMKOCTHL BelecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

324

[IepBrlii 3ak0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['paduueckas UHTEpHpeTAIS

paboThl Taza

3.25

TemmoBble Mamuubl. [IpuHIUIBL  TEWCTBUA
TeruioBbIX MammH. [IpeobpazoBanus sHepruu
B TemwioBbix MammHaxXx. KoaddummeHt
none3noro  geiictBus  (manee —  KIIM)

teruioBor MamuHbl. [ukin Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeobpatumocTs mpouneccoB B MPHUPOJE.
TeruoBele JIBUTATEIIN. OKoJ0rn4ecKkue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpoiicTBa: JBUTATEIh
BHYTpPEHHETO Cropasus, OBITOBOM

XOJOAWJIbHUK, KOHIUITUOHED

3.2.8

[IpakTuueckue padotsl. 3mepenue yaenbHOU

TEIUIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[NapooOpazoBanue n KoHIeHcaws. Vicnaperne
U KUIICHUE. VY nenvHas TeIIoTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUA OT JaBJICHUA

332

AOcCoOm0THAT W OTHOCUTEIbHAs BIIA)KHOCTH

BO3ayxa. HacelleHHbIl nap

333

TBépnoe TeJIO. Kpucrannuueckue u
amopdHble Teida. AHHU3ZOTPONUS  CBOWCTB
KpUCTAJIJIOB. Kunkue KpUCTaJUIBL.

COBpCMeHHI)Ie MaTcpuralibl

334

[InaBnenue u Kpuctaimuzauus. Y aenbHas

TeruioTa miasiaeHus. CyOaumanus

335

VYpaBHeHHe TeII0BOro Oanaxnca

3.3.6

TexHudeckue yCTpPOWCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPHAIIOB, B TOM

YHUCJIC HAHOMATCPUAJIIOB, 1 HAHOTCXHOJIOTUU

3.3.7

[IpakTrueckue paboTHI. Nsmepenne

BJIA)KHOCTH BO3aYyXa

OJIEKTPOIMHAMUKA

4.1

###HPar#t## I JIEKTPOCTATUKA

4.1.1

OnexTpuzanus Ten. DIeKTpUUecKuid 3apsaa. [Isa

BUA SJICKTPUYICCKUX 3apsa10B

HpOBOI[HI/II(I/I, AUDJICKTPUKU n

NOJIYITIPOBOAHUKHU

4.13

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

4.1.4

Bzaumoperictue 3apsnoB. 3akoH Kynona

DnexkTpuueckoe  Modie. HanpsoxéaHocTb
3JIEKTPUYECKOIO T10JIA1. [IpuHnmn
cyneprno3uuuu.  JIMHUM ~ HanpsYKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  IIOJIA.

Ilorenuuan. Pa3HOCTh MOTEHIIUAIOB

HpOBOI[HI/IKI/I 1 JUSJICKTPHUKHU B IIOCTOSAHHOM




JJIeKTpUYeckoM  moisie.  Jluanexktpuyeckas

MIPOHUIIAEMOCTb
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOT0 KOHAEHcaTopa
TexHudeckue  yCTPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETP, AIEKTPOCTATUYECKAs 3aIIUTA,
o 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN TPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPart#H#TIIOCTOSIHHABIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VcnoBus CyHICCTBOBaHHUA IIOCTOAHHOI'O

4.2.1 AJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
Toka. [locTostHHBIN TOK
4.2.2 Hanpsixkenue. 3akon Oma 111 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIBHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [locnenoBarensHOE, napajuiesibHOE,
o CMEIIAHHOE COEMHEHHNE TPOBOHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jkoys
4.2.5
— Jlenua
4.2.6 MOIIHOCTB IEKTPUYECKOTO TOKA
anexTpoaBwkymas cuina (manee — DJIC) m
427 BHYTPEHHEE CONPOTUBICHUE HUCTOYHUKA TOKA.
o 3akon Owma miIg 1OJdHOW  (3aMKHYTOM)
aneKTpudecko uenu. Koporkoe 3aMmbikaHue
DneKTpoHHas IIPOBOAMMOCTh TBEPIBIX
428 METa/NIOB.  3aBUCHMOCTb  COIIPOTUBIICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[HonynpoBonnuku. CoOCTBEHHAs! M IPUMeECHast
MIPOBOAMMOCTh TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. IlomynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLMALUS.

DnexTponaun3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMOCTOSITENILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOICTBA: aMIIepMETD,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHl,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKyyMHBIN O],
TEPMHUCTOPbI " (oTope3nucTopsl,

HOJ]prOBO,[[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboThL. Nsyuenue
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHMKA TOKAa M €ro
BHYTpEHHero comnportusieHus. Habmonenue

AJIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3aena JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI COAEP:KAHUSA

4

OJIEKTPOIMHAMUKA

##HPar#M AT HUTHOE I1OJIE. OJIEKTPOMATI'HUTHA A MHAY KW A

4.3.1

Ilocrossnable MarHuThbl. B3anMmoneilicTBue

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MaruautHoe Tone. BekTop MarHuTHOMU
uHAyKOud.  [lpuHIMD — cymepro3uiuu.
Jluaun MarautHOM wuWHAYKIMU. KapTtuna

JIMHUM  MAarHATHOW  MHAYKUMHA  TOJA




IIOCTOSTHHBIX MarHuToB

MarauTHOE TOJ€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 1OAS JJIMHHOTO IPSIMOIO

IMPpOBOAHUMKA M 3aMKHYTOI'O KOJIBLCBOI'O

433 MPOBOJIHUKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoneincTBue NpoBOAHHUKOB C
TOKOM
434 Cuna Amriepa, €€ MoJlyJib M HAaIlpaBJICHUE
Cuna JlopeHiia, €€ MOJIyJIb U HallpaBJICHHUE.
JIBrokeHue  3apsKEHHOM — 4acTULbl B
4.3:5 OHOPOJIHOM MAarHUTHOM Tmione. PaGora
cunbl JIopeHa
4.3.6 SIBneHue 2IeKTPOMAarHUTHON UHAYKIUU
437 [Torok BeKTOpa MArHUTHON UHIAYKIIMU
OJ1C unaykiuu. 3aKOH 31€KTPOMArHUTHOM
438 unaykunu Papanes
BuxpeBoe nsnexkrpuueckoe mnone. IIC
WHIYKIUA B TIPOBOJHUKE, JIBUKYIIEMCS
4.3.9 TIOCTYTIATENIBHO B OJHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHnyKTUBHOCTD. SIBIIEeHME CaMOMHIYKLUH.
4311 S/1C camouHyKIMU
DHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuueckne  yCTpOWMCTBA:  IMOCTOSIHHBIC
MarHuThblI, AJIEKTPOMATrHUTHI,
4.3.14
3IEKTPOABUTATED, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI, UHIYKIIMOHHAS TIeUb
IIpakTueckue paboTHlL. N3yuenue
4315 MarHuTHOTO TOJs KaTyIIKd C TOKOM.

I/ICCHGI[OBaHI/Ie l[CfICTBHSI IIOCTOSAHHOI'O

MarHuTa Ha paMKy C TOKOM. HccnegoBaHue




SIBJICHUS 3JI eKTpOMaFHHTHOﬁ UMHAYKIOUHA

KOJIEBAHUA 1 BOJIHBI

5.1

H##HHPartHFMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHass cucrema. CBOOOIHBIE
konebanusa. [apMoHmueckue KojeOaHus.
[lepuon, uacrora, amrmmutyga ©u (¢asa

KoJIeOaHui

[IpyxuHHBIA MasgTHUK. MaTtemMaTudeckuid

MasATHHUK

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHMi.
Kunematuueckoe Hu IUHAMHAYECKOE

OIMCAaHUE KOIeOaATENbHOr0 IBUKEHUS

[Ipespamenue SHEpruu npu
rapMOHMYECKHX  KojeOaHusx.  CBs3b
aMILIATY b Kose0aHui HUCXOJIHON
BEJIMYMHBI C aMIUIMTyJaMu KojieOaHui eé

CKOpPOCTH M YCKOPEHHUS

Konebarensusiit  koHTYp.  CBOOOAHBIE
JIEKTPOMarHUTHBIE Kosie0aHus B
UACATBHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHUYeCKUMU U
AJIEKTPOMAarHUTHBIMU KOJI€0aHUSAMHU.

®opmyna Tomcona

3aKOH COXpaHEHHUsS 3HEPIUU B UACAIBHOM

Koje0aTeIbHOM KOHTYpE

BriHyKeHHBIE MEXaHHUeCKHe KojeOaHusl.
Pe3onanc. Pe3onancHas KpUBas.
BriHyX1eHHBIC 3JICKTPOMATrHUTHBIC

KoJIeOaHus.

[lepemennbii  TOK.  CHHYCOMJAIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKA.
AMIIIUTYJHOE U JEUCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTso, nepenaya
U NOTPeOJICHUE DIEKTPUYECKON SHEPrum.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
JIEKTPUYECKON JHEPIUH. Kynberypa
UCIIOJIb30BaHUS IEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpag,
INEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaayd

5.1.12

[Ipaktuueckne paboTel. HccnemoBanue
3aBUCHUMOCTH IE€pHOJa MajblX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LENU W3 TOCJIEN0BAaTENbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa

5.2

#HPart#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA  BOJIHBIL

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

522

###Par### Vntepbepennusa u audpakuus

MEXaHHNYECCKHNX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3BYyKa.

Bricora Tona. TemOp 3ByKka

524

ONEeKTpOMarHUTHHIE  BOJIHBIL. Y CJIOBHSA
U3JIy4eHUsI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opueHrtanus Bektopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC€

525

5.2.6

CpoiicTBa  3JIGKTPOMAarHWTHBIX  BOJIH:
OTpakeHUe, MpeOMIICHHE, MOJspHU3alus,
mudpakuus, uHTepdepeHuus. CKoOpocTh
ANEKTPOMArHUTHBIX BOJIH

[kana AEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 37EKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PAagUOCBSI3U U TEJIEBHUICHUS.
Pannonokanus. DNeKTpOMarHUuTHOE

3arpsA3HEHUE OKPYIKAOIIEH Cpebl

5.2.8

TexHudeckue yCTpOMCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBast
JUArHOCTHKa B TEXHUKE UM MEIMIVHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

53

H###HParH#OIITUKA

5.3.1

[IpsiMonuHeiHOE paclpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeta

532

OtpaxxeHue cBeTa. 3aKOHBI OTpPAXKECHUS
ceta. [loctpoeHne M300pakeHHil B TIOCKOM

3epKase

533

HpeJ'IOMJ'IeHI/IC CBETAa. 3aKOHBI TMPpCIIOMJICHUA
CBCTa. AOCOIIOTHBII IIoKa3aTecjib

IIPECIOMIICHUS

534

[Nommoe BHYTpEHHEe OTpa’keHHe.
[IpenenbHbIid yroyl MOJHOTO BHYTPEHHETO

OTpakKeHUS

535

Hucnepcuss  cera. ClOXHBIH  cocTaB

oenoro ceeta. L{Ber

53.6

CoOwuparonie ¥ pacceMBArONINE JIMH3BI.
Tonkas nuH3a. POKYyCHOE pPACCTOSHHE U
ONTUYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHni B COOUPAIOIINX
U paccenBarouMx JuH3ax. Popmyna
TOHKOM JUH3bI. YBEIWYECHHE, JTaBacMoe

JIMH30U

5.3.7

5.3.8

[Ipenensl TPUMEHUMOCTH T€OMETPUIECKON

OIITUKH

Wnrepdepennus  cBera.  KorepeHtHble
HCTOYHHUKH. Ycnous HaOI01eHUS
MaKCHUMYMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Judpaxus CBETA. Hudpakimonnas
peméTka. YciioBue HaOMIOJICHUS TJIABHBIX
5.3.9 MaKCHUMYMOB pu nagcHuu
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPAKIUOHHYIO PEIETKY

5.3.10 [Tonspuzanus ceera

TexHuueckue yCTpOMCTBA: OYKH, JIyNa,

¢doToanmapar, NPOEKIUOHHBIA ammapar,

5.3.11 MHWKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OIITHKA, nudpakmoHHas peméTka,
TIOJISIPOU T
[IpakTrueckue paboTHlI. N3mepenne

mokasaress mpenomieHus. McciemnoBaHue
5.3.12
CBOWCTB  W300pakeHWiI B  JMH3aX.

Ha6J’IIOI[CHI/IC AUCIICPCHUU CBCTA

BJIEMEHTHI CIIELIUAJIBHOW TEOPMM OTHOCUTEJILHOCTH

I'panunel NpPUMEHUMOCTH KJIAaCCHUYECKOMN
MEXaHHKH. [Toctynater Teopuu
6.1 OTHOCUTEJILHOCTH: WHBAapUAHTHOCTh
MOMYJII CKOPOCTH CBETa B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DWUHINTEIHA

OTHOCI/ITGHBHOCTL OI[HOBpCMeHHOCTI/I.
6.2 3ame/yIeHHe BpPEMEHHM U COKpallCHUE

JUIMHBI

6.3 DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI

CBs3p MacChl C DHEPrHEH W HMMITYJIBCOM
6.4 CBOOOJIHOM 4YacTHIIBl. DHEPrus IOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ©®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. Popmyia Inanka cBsi3u 3HEprun
7.1.1 ¢doroHa ¢ ero yacToTod. OHeprus u

UMIyJbC (POTOHA




OtkpeiTHe U ucciaegoBanue Gotodddekra.
Omeritet - AL CroneroBa.  3aKoHBI

dboTorddexra

VYpaBHeHue OHUHIITEHHA IS

dotorddekra. «KpacHas TPaHULIA»

dotorddekra

7.1.4

Hasnenue cBeta. OnbiTel [1.H. JIeGenena

7.1.5

XHUMHYECKOE IEUCTBUE CBETA

Texnuueckue ycrpoiictBa: (poTOINIEMEHT,
dhoTomaTuuk, COJIHEUHAs Oatapes,

CBETOIHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTbITE
Pesepdopna o nuccnenoBaHUO CTPOCHUS

aToMa. HHaHCTapHaSI MOACIIb aTOMa
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[Toctynatet bopa. N3nyuenue u
HOIJIOIIEHHEe  (OTOHOB MpHU  MEepexone
aToMa C OJHOrO YpOBHS OJHEPIHMM Ha
npyroi. Buael cnektpoB. CekTp ypoBHEM

SHEPIHH aTOMa BOAOPOIa

7.2.3

BomnHoBEIE cBovicTBa 4acTul. BOJIHBEI 1€
Bporins. KopnyckynsipHo-BOITHOBOM
nyamusMm. Jludpakmus dIEKTPOHOB Ha

KpHUCTajiax

7.2.4

CrnoHTaHHOE U BBIHY>KICHHOC H3JIYUCHHUC.

VY cTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckne yCTpOMCTBA: CHEKTPajbHbBIN
aHaiu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JINHEMYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHHST M PETUCTpAIUU

QJICMCHTAPHBIX YaCTUL]




7.3.2

OTKpbITHE  PAaMOAKTUBHOCTH.  ONBITHI
Pesepdopma mo ompenmeneHuio cocrasa
paMoakTUBHOTO  m3iydeHus. CBoiicTBa
anb(a-, 0eTa-, raMMa-m3TyueHus. BriusiHue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTKkpbITHE  TPOTOHA U HEUTpPOHAa.
Hyxnonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

siapa. U3oTorbl

7.3.4

Anbda-pacma. DJIEKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacma. IMamma-
U3ITy4YEHHUeE. 3aK0OH  PaJUOAKTUBHOTO

pacmana

7.3.5

OHeprus CBA3M HYKIOHOB B  sJpe.

SAnepusie cunbl. Jledekt Macch sapa

7.3.6

ﬂﬂepHBIe pCaKkmuu. I[eJICHI/IC n CHHTEC3

saaep

7.3.7

S nepusrit peaxTop. TepMmosiiepHbIi
cunte3. [IpoOremMbl W  MEPCHEKTUBBI
SIAEPHOM  DHEPreTHKU.  IJKOJOTMYECKUE

aCHEKTHI IEPHON SHEPTeTUKU

7.3.8

DneMeHTapHble  YaCTHIIbI. OTtKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIC

B3aUMOIEHCTBUA

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kkamepa BwibcoHa, snepHBII peakrTop,

aroMHas OoM0a

7.3.10

[Ipaktnueckue pabotel. HccnemoBanue
TPEKOB YaCTHII (o TOTOBBIM

dhoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3gHoro neba. Co3Besnus, sipKue

3Bé3,IIBI, IIJTaHCThI, UX BUAUMOC ABUKCHHUC

8.2

Comnueunas cucrema. llmaHeTsl 3€MHOUI




T'pYIIIGI. IImaHeTHI-TUTAHTHI n nux
CIIYTHUKH, KapJIMKOBBLIC IIJIAHCTEHI. Mamngslie

Tena CoJIHEYHOM CUCTEMBI

8.3

Connne, d¢orochepa u  atmocdepa.

CoHeunas akTHBHOCTD

8.4

Hctounuk sHeprun ConHua u 3BE37

8.5

3BE37bI, HMX OCHOBHBIC XaPAKTECPUCTUKU:
Macca, CBETUMOCTh, Pajuyc, TeMIeparypa,
ux B3aMMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA ~ KJIACC —  CBETHUMOCTBHY.
3BE3abl  IJIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTELY IS

3BE3]1] TVIaBHOM MOCJIEI0BATEIBHOCTHA

8.6

###Par###BuyTpenHee cTpoeHHe  3BE3.
CoBpemeHHbIE IIPECTABIICHUS 0
MPOUCXOXKIICHUH U HBomolu ConHIa |

3BE3. DTanbl )KU3HU 3BE3

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas ctpykrypa  [anmakTtuku,
pacopeneneHue 3BE3N, Tra3a U IBUIM.
Tlonoxxeune wu gaBmxkenue CoaHIa B
lanaktuke. Ilnockas u  cdepuueckas

NOACUCTEMBI | aJlTakTUKU

8.8

Tuner ramaktuk. PagmoramakTwku u

KBa3apbl. UEpHBIE ABIPHI B sAPAX TATAKTHK

8.9

Bcenennas.  Pacmmpenue — BceneHHOM.
3akon XaO06ma. Pasz0Oeranme rajgakTHK.
Bospact u pamuyc BcenenHou, teopus
Bonpmioro B3peiBa. Mogens  «ropsiueit

Bcenennoii». PenukroBoe n3inydeHue

8.10

Macmirabnass  cTpyktypa  BceeneHHo#.
Mertaranaktuka. Hepeménnbie mpoGieMsl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



Onepatop 340 000 "KomnaHus "TeH3zop" ——
JOKYMEHT MOAMWUCAH /IEKTPOHHOM NMOAMUCHIO

FOCYAAPCTBEHHOE BHODKETHOE OBLLIEEOBPA3OBATE/IbHOE 28.09.25 17:13 (MSK) MpocTas noanuck
YUYPEXAEHWE TMMHA3USA N2 272 AAMUPANITEUCKOIO PAMOHA
CAHKT-NMETEPBYPrIA, Kanmbikoa anvHa AHApeeBHa, AMPEKTOP rMMHa3uu




