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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yuy€roMm (enepaiibHOW paboyell MporpaMMmbl BOCHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

Conepkanue mnporpaMmbl 1Mo (GU3MKE HampaBieHO Ha (QopMuUpoBaHUE
€CTECTBEHHO-HAy4YHOW KapTUHbI Mupa oOyuarmwmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢uszuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM PE3YJIbTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealM3allid MEKIPEeIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (M3MKU HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PM3UKU: JIMYHOCTHBIE,
MeTarnpeaAMeTHbIC, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay» 1no rogaM o0y4eHusl.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, TOCKOIBbKY (PU3NUYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUM B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IMOJIYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METOJI MO3HAHMS MPU BBIIOJHEHUHU UMH YUEOHBIX HCCIIEJOBAaHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lieloB (PU3MKH, 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 MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEILIECTBE U
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOTMYECKUMU 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)KaHus, TMOCBAMIEHHBIX HKOJOTHYECKUM TMpoOJeMaM 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 €CTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexe
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
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 Ipollecca HCXOAs M3 OCOOEHHOCTEH IUIAHMPOBAaHUA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpmioe BHUMaHUE YyAENSIETCS PELIEHUI0 PACYETHBIX U KayeCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaK U UHTETPUPYS 3HAHUSA W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO k MarepuanbHO-
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-HAYUYHOIr0 IMKJIa. B kaOuHere (U3UKU JOIKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpanlMoHHOE 00Oopy/oBaHue (GopMupyeTrcs 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 000pynOBaHHE Ui YUYEHUUYECKHX MPAKTHYECKUX 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 IU(MPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYAIOIIMXCS K HAyIYHOMY
U3YUYEHUIO TMPUPOJbI, PA3BUTHE HMX MHTEIUIEKTYaJbHBIX 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 CTPOCHHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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 Iele 00ecIeunBaeTCsl PeluIeHHeM CISAYIONINX 3a1ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3MKY, DJEKTPOJIMHAMHUKY, KBAHTOBYIO (U3HKY U
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 Mojenblo, 3aJay, MOoJpa3yMEBAIOIMIMX 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-UCCIEA0BATEIbCKOM,
TBOPUYECKOU IEATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENI0), 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 SBJICHHA U TPoIeccoB. HaydHble THMOTE3HI.
®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.
CroxeHnue nepemMeneHnii 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.

KpuBonuneiiHoe  aBwkeHue. JIBUKEHME  MaTepuaIbHOM  TOYKM  TIO
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, LICMTHbIC U PEMEHHBIC TIEPEAUH.

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 YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

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

HccnenoBanne COOTHOLICHUSI MEXAY IYyTSIMHU, MNPOWIEHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro 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 JBHXKEHUE a0COIFOTHO TBEPOTO TeJa.

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, 1abopamoptule 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 MarepuaibHOM Touykd. Teopema 00 H3MEHEHUHU
KMHETUYECKOW SHEPTUU.

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

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHMEM MEXaHUYECKOU JHEPIUU CHUCTEMBI TeEIl.
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 cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEpPruu
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

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



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUU HACANBHOrO raza. AOCOJIIOTHas TeMmIeparypa 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
BellecTBa. ['paduueckoe mpeACTaBICHHUE M3OIMPOIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

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

OmnbiThl 10 AU Py3Un KUAKOCTEN U ra30B.

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 mepmoouHamuxu

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJbHAs TEIUIOEMKOCTh BEILECTBA.
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.

TeruioBpie  mamuHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIIMH.
[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).

N3meneHnne BHyTpeHHEH 3Heprun (TeMIiepaTyphl) Tejla IpH Terionepeaye.

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

Mopenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yenpHON 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 TEMIIEPATYPhI KUTIEHUSI OT TaBICHUS.

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

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObI M3MEPEHUS BIIAKHOCTH.

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.
Onextpuueckoe mone. Hanpsx€HHocTs snekTpuueckoro mnoussd.  IIpuHnmn



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

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

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

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN alnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B SJIEKTPOCTATUUECKOM TIOJIE.

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

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOpa.

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

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

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

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

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 MOJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

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

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

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



DJeKTpUUeCKril TOK B razax. CaMOCTOSTEIbHBIM W HECaMOCTOSTEIbHBIMN
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 SIEKTpOABHXKYIIEW cuibl. KopoTrkoe 3amMblkaHue
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSA MPOBOJAUMOCTD JIHOJIA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenne xypca ¢uszmku 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: SIBIEHWE, HAy4YHBIA (aKT, rumore3a, (Ppu3myeckas BEIMYNHA, 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, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
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 ABJICHHUS B )KUBOM MTPUPOJIE.

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: BnaxHOCTb 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, naponasi TypOrHa, ObITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocTrositHHbIE ~ MarHuThl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJIeH. JINHUKM MarHUTHOM WHAyKIUU. KapTuHa JTUHHUI MarHUTHOU
VHIYKUWH OJISI TOCTOSIHHBIX MArHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
IPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoneicTBre npoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIUAHA. OJEKTPOABMXKYIAS CHIAa HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. OJNEKTPOABHXKYIIAS CUJIa HHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS TTOCTYIIATENIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NHayKTUBHOCTB.  SIBJIECHHME CaMOMHIYKLIMH. OJIEKTPOABHXKYINAS  CHUJA
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYILIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHUE: IIOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUIATENDb, YCKOPUTEIN 3JIEMEHTAPHBIX
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.

3aBHCUMOCTD JJIEKTPOJBUKYIIEH CHUJIBI MHAYKUHAA OT CKOPOCTH U3MEHECHUSA
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

UccnenoBanue sBiIeHUs 3IEKTPOMATHUTHOW UHAYKIIVH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[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 3aryxaromux kKoneOaHusX. BoiHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

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

Tpancdopmarop. [IpousBoacTBO, mepeaadya U MOTPEOICHUE DIECKTPUUYECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUHU dJIEKTpoIiepeay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CBoOOAHbBIE ANEKTPOMATHUTHBIE KOJICOaAHUSI.

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

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Yuenuueckuii skcnepumenm, 1abopamophule pabomuwl

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

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

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 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.

DJIEKTPOMAarHUTHBIE BOJHBIL. Y CJIOBUS M3IIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3J1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi TUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeIOMIICHHUS] MEXaHUYECKUX BOJIH.

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, Judpakuus, UHTephepeHIus.

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 cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

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

ColOuparomie ¥ pacceMBaromuye JUH3bBL. 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 HMCTOYHHKHU.
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 pPACHpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIICHUE 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 N300paKEHUI B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'paHunel  OPUMEHMMOCTH  Kilaccuyecko — MexaHuku.  [loctynaTsl
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DHHIITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEICHHE BPEMEHU U COKpAIlCHHE
JUIAHBI.
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. OnbiThl 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 Pe3epdopna mo paccessHUIO 0 -HaCTHIL.
[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-BOTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

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



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYEHUSI.

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 u3nyudeHus. CpoiictBa 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. DKOJOTHUECKHUE ACTIEKTHI SIAEPHON SHEPIETUKU.

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

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
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 XapAaKTEPUCTUKHU. JlMarpamMma «CIEKTPaIbHBIA KJIacc —
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. DTambl 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 boneioro B3psiBa. PeMKkToBOE HU3IIyUeHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Ms 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 Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

Nzyuenue xypca ¢uszmku 6a3oBoro ypoBHs B 11 Kjacce oCyIiecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHHUEM METOJOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAay4YHbIA (akT, rumnore3a, (Quamyeckas 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 IMPOEKIHH HA OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

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

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



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

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBU-meuyb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS 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 OCBOEHHUS y4eOHOro npeamera « Dusukay JOIKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO 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
OTBETCTBEHHOTI'O YJI€HA POCCHICKOTO OOIIECTBA;

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

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

YMEHUE B3aMMOJECHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETUKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3ZHAHHBINA BHIOOP
Oyny1ieit mpodeccuu U peaim30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

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

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJOIMYECKOH KyJIbTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

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

pacliMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKOM HaNmpaBJIECHHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

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

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3yyeHus: (U3UKA  OCYILIECTBISATh  IMPOEKTHYHD M HCCIEIOBATEIbCKYIO
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 HEMATEPUAIbHBIX 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 MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



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

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHCIIE IIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIH 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,
CHUCTEeMATHU3alMI0 W HHTEPIpEeTalio WHOOPMAlUU Pa3IUYHBIX BUAOB U (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ coONIofeHUEM TpeOOBaHMNM HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
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
(dopMy npeacTaBIeHUS U BU3yaU3alliu.

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 H3JaraTb 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€IM  COBMECTHOM  JEATCIbHOCTH, OPraHU30BBIBATH W
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 pe3ysbTar Mo pa3paboTaHHBIM 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.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

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

CaMOCTOSITENIbHO COCTaBIISTh IUIAH PEIICHUS] PACUYETHBIX U 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;

JeJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBAaTh €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.

CaMOKOHTPOJ/Ib, 3MOLIUOHATbHBI MHTE/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 MPUEMBI PeIIEKCHH ISl OLIEHKH CHUTYalllH, BIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIM3E pe3yIbTaToB
JeSITEIIbHOCTH,

PUHUMATH Ce0sl, MTOHUMAsi CBOU HEJOCTATKH M 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 IS YPOBHS CpEIHEro oOImero oOpa3oBaHus y OOydarolmuxcs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

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

CaMOpETyJIMPOBAHUA, BKIIIOYAIONIETO 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, ONTHMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

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

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy obOyuenus B 10 ki1acce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHHI:

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 (U3MUECKUE SIBICHUS (TPOIECCHI) U OOBSICHATHL UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



AJEKTPOAUHAMHUKU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSMOJIMHEWHOE
JNBU)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBHXEHUE IO OKPYKHOCTH, HWHEpLUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBH)KEHUE, CTPOCHUE KUIKOCTEH
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
cocyZie, CBSI3b MEXAY TDapaMeTpaMy COCTOSIHUSL Ta3a B H30Ipoleccax,
AIEKTpU3aLUs Tell, B3AUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHUYECKOE JBM)KCHHE, UCIOIb3YysSd (PU3NYECKUE BEITUMYUHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIHs, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4ecKas
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 W TEIUJIOBBIE SIBICHUS,
UCTONB3YS (U3MUYECKUE BEJIMYMHBL: JABJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAs! DHEPrUs XaOTUUECKOTO JIBHKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, pabora 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 JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
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 TIPUHIUINBL: 3aKOH BceMHUpHOTO TsAroTreHus, I, II u 111 3akonbl 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 HEPTUM TEIUIOBOTO JABUIKEHUS MOJIEKYI 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;



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

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHUH, NPHU 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
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh pE3yJbTaThl IMOJTYYEHHOM 3aBHCHUMOCTH (PU3WYECKUX BEIUYUH 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
NEeSATENbHOCTH C MCIOJIb30BAHMEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOIO
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,
HEoOXOouMble NIl €€ pelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATh PEajbHOCTD
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

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

UCIONB30BaTh  MPU  pEIIEHUHM  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(}OpPMAIMOHHBIE TEXHOJIOIMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEICTABJICHUS YYEOHONW M HAay4YHO-TIOMYJIAPHON MHGOPMAILIMH, 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
Ul o0ecrieyeHus: 0€30NaCHOCTH MpU OOpPAIEHUH C 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 CHOPMUPOBAHHOCTD Y O0YYAIOIIUXCSI YMEHUH:

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 M3YUYCHHbIX (U3MYECKUX MOJETeH:
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
POBOJHUK C TOKOM M JBIKYIIMICS 3apsj, SJIEKTPOMArHUTHbIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJia, €CTECTBEHHAass U HMCKYyCCTBEHHas
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsifl, CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHUE, BJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrusl AJIEKTPUUYECKOTO0 M MArHUTHOrO IOJIE€H, MEPHOJ 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
CMBICII HCIOJb3YEMbIX BEJIWYWH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTb
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

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



4acToTa CBETA, SHEPTHUS U UMITYJbC (POTOHA, IEPUOJ MOJIypaciaja, SHEPTUs CBSA3U
aTOMHBIX fJIep, NpPHU OINUCAHWMU TPABWIBHO TPAaKTOBaTh (PU3NYECKUA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS W €AMHMIIbI, YKa3blBaThb (POPMYIIbI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NUECKON BEJTUYNHBI,

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEIBHOTO U MapaieIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHJIYKIINH, 3aKOH MPSMOJIUHEUHOTO0 PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMJIEHUsI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXPaHEHWs HEPruU, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUS
JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHMs MACCOBOI'O 4YHCIIA, IMocTysatsl bopa,
3aKOH PaMOaKTUBHOIO pacnaja, Mpu 3TOM pa3iinvaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlIbI, 00JIACTH)
IPUMEHUMOCTH;

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

CTPOUTHh W ONUCHIBaThb H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
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,
coOuparb YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyHOBaHUS, MPOBOAUTH OINBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: MpPU OSTOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BHUJAE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

co0nroaTh mpaBuiia 0€30MacHOro TPyJa MPHU MPOBEICHUH WCCIEIOBAaHUNA B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MUCCIENOBATENbCKOW U IMPOEKTHOM
JESATEIBHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THhIE 3aJayd C SBHO 3aJlaHHON (DU3MYECKOH MOJEIBIO,
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
NOJIy4YEHHOT0 3HaYeHUs (PU3HYECKON BEJIMYUHBI;

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, HHTEPIPETALUN
U TIPEJICTABJICHUS] Y4EOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCIOBHS X O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHON
KU3HU;

OPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
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 TpPyNIbl, PAlUOHAIBHO pACHOPENeNsATh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.



KaneHpapHo-TemaTnyeckoe naaHupoBaHme no ¢pmsmke 10kn

HaTta

Tema

10.09

MexaHu4ecKoe JABUXKXCHHUC. OTHOCHUTEITHLHOCTH MEXaHUUECKOTO
JABHUKCHUS. HCpGMCH_IeHI/IC, CKOpPOCTb, YCKOPCHHC

13.09

PaBHOMEpPHOE IPSAMOJIIMHEWHOE IBUKECHUE

17.09

PaBHOYCKOpeHHOG HpﬂMOJ’IHHGfIHOG JABUXXCHHC

20.09

CBoOoaHOe nasieHre. Y CKopeHue CBOOOIHOTO MaAeHus

24.09

KpuBonnnenHoe aBMKeHHE. [[BH>KEHNE MaTEpUAIBHOW TOYKH T10
OKPY>KHOCTH

27.09

[Tpuanun otHOcuTeNnbHOCTH [ anmnes. MHepimanbHble CUCTEMBI
orcuera. [lepBbiii 3akoH HproTOHA

01.10

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akon
HproToHa 111 MaTepuaibHON TOUKU

04.10

Tperuii 3akoH HproTOHA 1711 MaT€pHaIbHBIX TOYEK

08.10

3aKoH BCCMHUPHOT'O TATOTCHUA. Cuna TsOKeCTH. HepBaﬂ KOCMHNYCCKasid

CKOPOCTH

11.10

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena

15.10

Cuna tpenus. Koagpuuuent tpenus. Cuina conpoTUBICHUS IPU
JBUKEHUM TeJa B )KUIAKOCTU WM ra3e




18.10

[TocTynarenbHOE U BpaliaTeaIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO
tena. MomeHT cubl. [liedo cuiibl. Y CioBUst paBHOBECHS TBEPIOIO TEJa

22.10

I/IMHy.]II)C MaTepHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.
HMHYJ'IBC CHJIBI. 3aKOH COXpaHCHUA UMITYJIbCA. PeakTuBHOE JABHXKCHHC

25.10

Pabota u MoutHoCTh cuibl. Kunernueckast sHeprus MaTepruaibHON
Touku. Teopema 00 U3BMEHEHUN KHHETUYECKOW dHEPTUU

08.11

[TorenuuanbHas 3ueprus. [loTeHManbHas sHEprus yrnpyro
nehopMUpOBaHHON MIPY>KUHBI. [loTeHIIMaNbHast SHEPTUsl Tesa BOIU3u
MMOBEPXHOCTH 3EMJTU

12.11

[ToTennuanpHbIC U HEMOTEHITUATBHBIC CUITBL. CBS3h pabOTHI
HEMOTEHIMAIbHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPTHUU CUCTEMbI
TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPIUn

15.11

JlabopaTtopHas pabora «VccnenoBanue cBsi3u pabOThI CUITBI €
U3MEHEHUEM MEXaHUYECKOW SHEPIUH TeJla Ha IPUMEPE PaCTKEHUS
PE3UHOBOIO KIyTa»

19.11

KontpoarsHas padota o reme «KunemaTtuka. JlnHaMuka. 3aKOHBI
COXPaHEHUSI B MEXaHUKE)

22.11

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETHYECKOU TEOPHH.
BbpoynoBckoe nBuxkenue. Auddysus

26.11

XapakTep IBMKEHUS U B3aUMOJEHUCTBHS YacTHUIl BelecTBa. Moaenu
CTPOEHUS Ta30B, JKUIAKOCTEW U TBEPIBIX TEI

29.11

Macca monekyi. KommuectBo Beniecta. [loctosanas ABoragpo

03.12

TermnoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. [llkana
temneparyp Llenbcus

06.12

Nneaneubiii ra3 B MKT. OcnoBHoe ypaBaeHue MKT

10.12

AGcomoTHas TemrepaTypa Kak Mepa cpeiHeld KHHETUYECKOM dHeprun
JIBH>KEHUS MOJIEKYJ. Y paBHeHHe MenaeneeBa-Knaneitpona




13.12

3akoH JlanpToHa. ['a30BbIE 3aKOHBI

17.12

JlabopaTtopHas pabora «VccnenoBanue 3aBUCUMOCTH MEXTLY
napamMeTpaMH COCTOSTHUS Pa3peKEHHOIO ra3a»

20.12

M3onponeccsl B HACAIBHOM raze u ux rpauueckoe npeacTaBiIeHue

24.12

BryTpeHHsist sHeprusi TEpMOAMHAMUYECKON CUCTEMBI U CITOCOOBI €&
u3MeHeHus. KonmyecTBo TemioTsl M pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 MJI€AJIBHOTO Ta3a

27.12

Bunbl Tenonepenauun

14.01

VY nenbHas TEMI0EMKOCTD BellecTBa. KoJnuecTBO TEIIOTH ITpU
Terionepeaadye. AauadaTHbIN mpoliece

17.01

HGpBBIfI 3aKOH TCPMOANMHAMUKHU U €0 IPUMCHCHUC K U30ITPpOLICCCaM

21.01

HeoGpaTumMocTs mipolieccoB B mpupoje. BTopoii 3akoH TepMOIMHAMUKA

24.01

[Tpunnun neiicteus u KII/ TennoBoil MalinHbI

28.01

Hukn Kapuo u ero KIIJ

31.01

DKOJIOTHYECKHUE TTPOOIEMBI TEIJI0OOHEPTeTUKU

04.02

Oo6o6mmaronuit ypok «MomekymsipHas ¢pusnka. OCHOBBI
TEPMOIUHAMUKI

07.02

KonTtponbHas pabora o reme «MonekynsipHas ¢pusznka. OCHOBBI
TEPMOTUHAMU K




Hap006p2130BaHI/Ie N KOHACHCAI M. I/IcnapeHHe N KHUIICHUC
11.02

AGComI0THAs M OTHOCUTEIbHAS BIAXHOCTh BO3yXa. HachleHHblIil nap
14.02

TBépnoe Tteno. Kpucrammmueckue u aMoppHbie Tesa. AHU30TPOIHUS
18.02 | cBoiicTB kpucTamioB. Kuakue kpuctauibl. COBpeMEHHbIE MaTEPUATIbI

[TnaBiieHre ¥ KpUCTAUIM3ANNS. Y AeTbHAs TEILIOTA TJIaBJICHUS.
21.02 | Cy6aumarms

YpaBHeHHE TEIIOBOTO OajlaHca
25.02

DneKkTpu3alus Tell. DIeKTpUuIecKuit 3apsia. JIBa Buaa 3JIeKTpUIECKUX
28.02 | 3apsA10B

[IpoBOAHUKH, TUAIEKTPUKA U MOJTYIIPOBOJIHUKHU. 3aKOH COXPaHECHUS
04.03 | IEeKTPHUYECKOT0 3apsiga

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblil 31€KTpUYECKUI
07.03 | 3apsn

Hanpsx€anocTs anektpuyeckoro nodi. [IpuHnnn cyneprno3zuuun
11.03 | aneKkTpruUecKkux mojeu. JInHnu HanpssKEHHOCTH

Pabora cuit anexkrpocratnyeckoro nmois. [lorenmuan. PasHocTh
14.03 | IOTECHIIUAJIOB

[IpOBOIHUKH Y TUBJIEKTPUKHU B SJIEKTPOCTATUHUECKOM ITOJIE.
18.03 | Audiiekrpruyeckast IpOHUIAEMOCTh

Onekrpoémkocts. KonaeHcarop

21.03

DIIEKTPOEMKOCTD INIOCKOTO KOHJEHCATOpa. DHEPTUs 3apsiKEHHOTO
01.04 | xongeHcaropa




04.04

JlaGoparopnas pabota "M3Mepenune 35eKTpoEMKOCTH KOHAeHcaTopa"

08.04

[TpuHIMT NEHCTBUS U TPUMEHEHNE KOHICHCATOPOB, KOMMPOBAIBHOTO
ammapara, CTpyWHOT0 IPUHTEPA. DIEKTPOCTATHIECCKAS 3aINTA.
3azeMieHuE AIEKTPOIIPHOOPOB

11.04

DIIEKTPUYECKUM TOK, YCIIOBUSI €T0 CyIIeCTBOBaHUS. [l0CTOSITHHBIN TOK.
Cuia toka. Hanpsikxenue. Conpotuiienne. 3akoH OMa 7151 ydacTka
enu

15.04

[TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COEINHEHNE
npoBoiHUKOB. JIabopaTopHas pabora «3ydeHue cMenanHoro
COEIMHEHMS PE3UCTOPOBY

18.04

PaGoTa 1 MOIITHOCTB IEKTPUUYECKOTO TOKA. 3akoH [[xoymsa-Jlenma

22.04

3axon Oma a1 moHOM (3aMKHYTOM) 5iekTpuyeckoi renu. Koporkoe
3ambikanue. JlabopatopHas padota «M3mepenue 3J1C ucrounmka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

25.04

DJIEKTPOHHAsS TPOBOAUMOCTD TBEPJIBIX METAIIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS METAJIOB OT TemnepaTypsl. CBEpXIpOBOINMOCTb

29.04

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB

06.05

[TonynpoBOIHUKY, UX COOCTBEHHAS U MPUMECHAs TPOBOAUMOCTb.
CaoiictBa p—n-niepexoaa. [1oaynpoBoIHUKOBBIE TPUOOPHI

13.05

DNEeKTPUYECKUM TOK B PaCTBOpaxX U paciiyiaBax dJIEKTPOIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALUS. DIEKTPOIIU3

16.05

DIIEKTPUYECKHI TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Inazma

20.05

DNEeKTpUYECKUe MPUOOPHI U YCTPOUCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBuna TexHuku 0€301acHOCTH

23.05

O6o06mmaronmit ypok « A1eKTPpOAMHAMUKAY)

27.05

KontponrHas padota o teme «nekrpocratuka. [locTossHHbIH




BHGKTpI/ILICCKI/Iﬁ TOK. TOKH B Pa3JIMYHBIX CPCaAAX»

KaneHpapHO-TemaTMyecKoe naaHnpoBaHue no pusmnke 11kn

[OaTta Tema

JlabopaTtopHas pabota «/3y4eHre MarHuTHOTO TIOJISI KAaTYIIKA C
11.09 | TOKOM»

JleiicTBME MarHUTHOTO IOJIs Ha MPOBOJAHUK ¢ TokoM. Cuita Amriepa.
13.09 | JIabopaTtopHas padota «VccnenoBanue aelCTBUS TOCTOSHHOTO
MarHuTa Ha pamMKy C TOKOM)

JleficTBUE MarHUTHOTO MOJIA Ha ABUXKYLIYIOCS 3apsHKEHHYIO YaCTHULLY.
18.09 | Cuia Jlopenua. Pabora cuinel Jlopenia

DyeKTpoMarHuTHas MHAYKIuA. [IoTok BEeKTOpa MarHuTHOM
20.09 | unaykumu. DJ1C nvHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIWH
dapanes

JlaGoparopHas pabota «/ccnenoBaHue sSiBICHUS JJIEKTPOMArHUTHON
25.09 | HHIYKIHMN»

NunyktuBHOCTS. fIBnenne camonnaykuuu. JIC caMOMHIyKIMH.
27.09 | DHeprus MarHUTHOTO MOJISI KATYLIKH C TOKOM. DJIEKTPOMarHuTHOE
1oJje

TexHuuyeckue ycTporucTBa U X MPUMEHEHHUE: IOCTOSHHBIE MAaTHUTBHI,
02.10 | PIAEKTPOMArHUTHI, IEKTPOABUTATEIH, YCKOPUTEIHN 3JIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TTeYb

O6o06maronuii ypok «MarauTHoOeE 1oJie. DJIeKTpOMarHuTHas
04.10 | MHIYKIUS

KonTponbHas pabora no teme « MarautHoe mouie.
09.10 | DyeKTpOMarHuTHasA NHIYKLUS»

CBoOoaHble MexaHn4eckue Kojaebanus. ['apmoHnueckue koyieOaHus.
11.10 | YpaBHeHue rapMoHudeckux kKonedanuid. [IpeBpanienne sueprun




Ha6opaTopHa;1 pa60Ta «I/ICCJ'IGIIOBEIHI/IG 3aBUCUMOCTH IICPHUOJa MAJIbIX

16.10 | xosiebaHull Tpy3a HA HUTU OT JJIMHBI HUTU U MACChI TPy3a»
Koneb6arenbubiii KOHTYp. CBOOOAHBIE 37I€KTPOMArHUTHBIE KOJeOaHUs
18.10 | B ©aeaapbHOM KOJIEOATEIILHOM KOHTYpE€. Amnanorus MEXKIY
MEXaHUYECKUMU U DJIEKTPOMATrHUTHBIMH KOJIEOAHUSMHU
®opmyna TomcoHa. 3aKOH COXPAaHEHUS SHEPTUH B UJCATBHOM
23.10 | KonebaTeIbHOM KOHTYPE
[IpencraBieHune o 3aTyxaronmx KoieOaHusax. BeIHYKIeHHBIC
25 10 | Mmexannyeckue Kojebauusd. Pe3onanc. BriHyx1eHHBIC
AJIEKTPOMAarHUTHbBIC KOJIEOaHUs
[Tepemennsbiit Tok. CHHYCOUIANIbHBINA TEPEMEHHBIN TOK. MOIIIHOCTh
06.11 | IEPEMEHHOr0 TOKa. AMIUIUTYJHOE U AEUCTBYIOIIEE 3HAUEHUE CUIIbI
TOKa U HAIIPSKECHUS
Tpancdopmarop. [IponsBoacTBo, nepegava u noTpedIcHue
08.11 | DIIEKTPUYECKON DHEPTUU
YCTpOKCTBO U MPAKTUUECKOE IMTPUMEHEHUE DJIIEKTPUUECKOTO 3BOHKA,
TEHEPATOpa MEPEMEHHOTO TOKA, JIMHUN 3JIEKTpOIepe1ayd
13.11
DKOJIOTUYECKUE PUCKH MPU MPOU3BOJICTBE ANEKTPOIHEPTUH.
15.11 | KynbTypa HCIOJIB30BaHHUS JIEKTPOIHEPTUN B IOBCEAHEBHOM )KU3HU
MexaHn4yecKue BOJIHBI, YCIOBHUS pacrpocTpaneHus. Ilepuon.
20.11 | CkopocCTh pacpoCTpaHeHUd U JJIMHA BOJHBL. [lonepeunsie u
MIPOJOJILHBIEC BOJIHBI
3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
22.11
DJIEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. [1Ikana
27.11 | DJIICKTpOMAarHUTHBIX BOJIH
[IpuHUKNBEI panOCBA3U U TENEBUICHUS. Pa3BuTHE CPEACTB CBA3M.
29.11 | Paguonokanus

04.12

Kontposnbnas pabora «Konebanust u BOJTHBD)




[IpssiMosIMHEHOE PacIIPOCTPAHEHUE CBETA B OJIHOPOIHOM CpEJIE.
06.12 | Toueunsiii ucTouHuk cBera. JIyu ceera

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBera. [loctpoeHue
11.12 | u300pakeHUl B INIOCKOM 3€pKaJie

[Ipenomnenue ceta. [loiHOE BHyTpeHHEE oTpakeHue. [IpeaenpHblii
13.12 | yroji noJHOro BHyTpEeHHETO OTPaKCHUS

JlaGopaTtopHas pabora «/3MepeHne mokaszatesns MpeToMIICHUS
18.12 | crekiaay»

JIunzel. [loctpoenne nzobpaxenuit B tua3e. @opmyiia TOHKOH
20.12 | nuH3LL. YBeIUUeHHE JINH3EI

JlaboparopHas pabota «lccnenoBaHue CBOMCTB N300pakeHUH B
25.12 | T¥H3ax»

Hucnepcus ceeta. ClioHBII cocTaB 6emoro ceera. LBer.
27.12 | JlabopaTopnas pabora «HabmroieHre Aucnepcuu CBeTay

WUurtepdepennus cera. Audpaxuus ceera. {udpakunonnas

pemeTKa
15.01

Onrtuueckre NpuOOpsl U yCTPOMCTBA U YCIOBHS UX 0€30MacHOI0
22.01 | npuMEeHCHUA

['paHn1IBI TPUMEHUMOCTH KJIaCCUYECKOU MexaHuKu. [TocTymarsl
24.01 | cneunanbHOM TEOPUUA OTHOCUTEIBHOCTH

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
29.01 | cokpalleHue JUINHBI

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YacTUIbl. CBsI3b MAacChl €
31.01 | PHEpTHUEN U UMITYJIBCOM. DHEPTUS MMOKOS

Kontposnbhas pabora «Ontuka. OCHOBBI CHIEIIUATBHONU TEOPUU
05.02 | OTHOCUTEIBHOCTH»




®oronsl. ®opmya [lnanka. Jueprust u umiysabc GOTOHA

07.02

OTtkpeiTue u uccienoBanue Gororpdexra. OnbiTol A. I'. CToneroBa
12.02

3akonsbl hotoaddexra. YpaBHeHue DitHiuTeitHa 115 hoTodddexra.
14.02 | «Kpacnas rpanuna» dhororddexra

Hasnenue ceera. OnwiTel I1. H. JIeGeneBa. Xumudeckoe ACHCTBUE
19.02 | cBeTa

TexHn4eckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHECHHUE:
21.02 | boTosnemMeHT, OTOIATUUK, COJIHEUHAsE OaTapesi, CBETOUO

Pemenue 3ama4 mo teme «J1€MEHThI KBAHTOBOM ONTHUKK»
26.02

Mogens atoma Tomcona. OnbiTel Pezepdop/ia 1o paccessHuro o-
28.02 | yactuu. [limanerapHas Moaenb aTomMa

[Toctynatel bopa. U3nydenue u noriomeHue (GOTOHOB IIPH MIEPEXO/Ie
05.03 | aTomMa ¢ OJHOTO YPOBHS SHEPIrUM HA APYrou. Buasl CriekTpoB

Bonnosele cBoiicTBa yactul. Bonuel ae bpoius. Kopryckynsipro-
07.03 | BOJIHOBOM Jyajii3M. CnoHTaHHOE U BbIHY>KJICHHOC HU3J1yUCHUEC

OTtkpseITHE pagroakTUBHOCTH. ONBITH Pe3epdopaa mo onpeaeeHunio
12.03 | cocTtaBa pagrOaKTUBHOT'O U3ITYYECHUS

CgoiictBa anbda-, 6eTa-, raMMa-u3iydenus. Biausaue
14.03 | paAMOAKTUBHOCTH Ha KUBbIC OPTaHU3MBI

OTkpeITHE POTOHA U HEeWTpoHA. M30TOMEI. ANbda-pacmna.

DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3nyyeHue
19.03

DHeprust CBA3M HyKIIOHOB B silipe. fiepHble peakiuuu. S nepHblid
21.03 | peakrop. [IpoOnemMsbl, mepcrneKTUBBI, FKOJIOTUYECKUE ACTIEKThI

SIZIEPHOM DHEPTETUKU




DJieMeHTapHbIe YacTullbl. OTKPBITHE MO3UTPOHA. METOABI
HAOJII0JICHUS M PETUCTPALIMU dJIEMEHTapHBIX yacTull. Kpyribiii cTon
«DyHmamMeHTaIbHbIe B3auMOIeHcTBUSA. EquHcTBO huznueckoit
KapTUHBI MUPA»

02.04

DTanbl pa3BUTHUS acTpoHOMUH. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE
04.04 | 3HadyeHue actpoHomuu. Bun 38é3aH0r0 HeOa. Co3Be3nus, sipKkue
3BE3/IbI, INTAHETHI, UX BUAUMOE IBIokeHne. ColHeuHas cucreMa

Counnne. CosnHeyHas akTUBHOCTh. McTounuk sHeprun ConHua u
09.04 | 3B€31

3BE3/1bI, X OCHOBHBIE XAPAKTEPUCTUKH. 3BE3IBI INIABHON
11.04 | nocnenoBaTelbHOCTH. BHyTpeHHEee cTpoeHue 3BE3/1. COBpeMEHHBIC
IIPEICTABJICHUSI O IPOUCXO0KIEHNH U HBosrouu ConHIa v 3B€31

Muneunsii [lyte — Hama ['anaktuka. [lonoxxenue u nBukeHne
16.04 | Connua B 'anaktuke. ["amaktuku. YEpHbIE ABIPHI B AIpax rajlaKTHUK

Bcenennas. Paz6eranne ranaktuk. Teopus bonbmioro B3peiBa.
18.04 | PenukroBoe uzinyuenue. Metaraiaktuka. HepereHHbie mpoOiemMbl
aCTPOHOMUU

KontposnbHas paborta 1o teme «IeMeHTbl KBAHTOBOW ONTHKHU.
23.04 | CtpoeHue aroMa. ATOMHOE JIpO. DIEMEHTHI aCTPOHOMUU U
acTpoU3UKHI»

O6o6marouii ypok. Postb (pM3uKH 1 aCTPOHOMHH B YKOHOMUYECKOM,
25.04 | TEeXHOJIOTUYECKON, COTIMATBHON U ITHYECKOU chepax JAesITeIbHOCTH
yeJIoBeKa

O6o0warouuii ypok. Poib 1 MecTo (M3MKU U aCTPOHOMUU B
30.04 | COBpEMEHHOM HAYYHOU KapTUHE MHUpa

O6o0maromuii ypok. Ponb ¢puznueckoit Teopuu B popMUpOBaHUU
07.05 | npeacraBieHUN O (1)I/IBI/I“IGCKOI‘/II KapTUHE MUpa

O6o0matomuii ypok. Mecto ¢puznueckoi KapTUHBI MUPA B 00IIIEM
14.05 | psAdy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
IPHUPOJIC

PezepBHbIl ypok. MarHuTHOE 1oJie. DIEKTpOMarHuTHas WHYKIUS
16.05

Pe3epBHbIl ypok. MarauTHoOE 1ojie. DNeKTpOMarHuTHAs UHIYKIUS
21.05




23.05

PesepBHbIil ypok. MexaHuuecKkne U 31eKTPOMArHUTHBIE KOJIeOaHus

28.05

PCSCpBHBIﬁ YPOK. MexaHu4decKue u QJICKTPOMATrHUTHBIC BOJIHBI







