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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus pazpaboTaHa Ha OCHOBE IMOJIOKEHUU W TPeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMMebl, npeacTaBieHHbIXx B OI'OC
COO, a Taxke c¢ yu€rom denepanbHOll pabodeil MporpaMMbl BOCIHMTAHHS U
KOHLEMIMK TpernojiaBanusi ydyeoHoro mnpeamera «DPusnka» B 00pa3oBaTENbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
00pa3oBaTEIbHbIE TPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBercTByeT TpeboBanusim GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOJAMMOCTb pPeaM3allii MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAy4YHBbIMH Y4YE€OHbIMU TpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM U3Y4YeHHUS (PU3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3HKHU: JTUYHOCTHBIE,
MeTaInpeIMEeTHBIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o pusuke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCII€ TPEIMETHBIE PE3YJIbTATHI M0 0JIaM 00yUYEHUS;

e cojepkaHue yaeOHOTO mpeameTa « Du3nKay 1mo rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyIAs B
KayecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpysxaroriem mupe. LIKoabHBIN Kypc PU3NKU — cucTeMooOpa3yomui
JUISl €CTECTBEHHO-HAY4YHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLIECCOB M SBICHUM, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
¢usnueckoit reorpadueld U actpoHoMuen. Hcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUWA  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUSI HOBBIX MATEpPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuenue Qu3NKM BHOCHT OCHOBHOW BKJAJ B (OpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydarImmxcsa, B (HOPMHUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBIH METO/]I MO3HAHUS MPHU BHITIOJHEHUU UMHU Y4€OHBIX HCCIIEOBaHUM.

B ocHOBy kypca (usuku Uit YpOBHS CpeaHEro o01iero oOpa3oBaHUS
MOJIOKEH PsAJl WIEH, KOTOphle MOXKHO pacCMaTpUBaTh KakK MPUHIUIBLI €ro
HOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBMU C HEMl Marepuan Kypca (GU3HUKH
0o0beIMHEH BOKpPYr (U3HUECKHX Teopuid. Benymmm B Kypce sBIsIeTCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus TpearnosiaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMATIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uszukn ¢ pa3BuTHEM oOOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIpoOieMamu.

Hoess  npuxnaowoii  nanpasiennocmu. Kypc dusuku  mpemmosiaraer
3HAKOMCTBO C HIIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJOTHYECKUX MPUIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJOTHM, a Takxke OO0CYyX IACHUS
npo0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMH Kypca (U3UMKH HAa YPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SABJISAIOTCA (pusmueckue Teopuu (PopMHUpOBAHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKON TEOpUH, poiu (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSAX O TMPUPOJE, TpaHMIAX
NPUMEHUMOCTH TEOpHM, JJisI OMNMHCAHUS ECTECTBEHHO-HAYUHBIX SIBJICHUN U
MIPOIIECCOB).

CuCTeMHO-AESITENbHOCTHBIN TOJX0/I B Kypce (U3UKU pealu3yeTcs Mpexe
BCEro 3a CUET OpPraHu3allid KCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYaroluXCsl.
Jlns  GazoBoro ypoBHS Kypca GU3MKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B Iporpamme mno (u3uke 0ObeTUHEHBI B OOIIMI CIHUCOK YYEHHYECKHX
MpakTUYeCKUx paboT. BeiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
OPOBOJUMBIX JUJII KOHTPOJST U  OLIEHKH, OCYIIECTBIAETCS Yy4aCTHUKaAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus: kaOuhera Qu3uku. Ilpu »3TOM obOecneunBaeTcsi OBJAJECHUE
00yYaIOIIMMUCA YMEHHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHUSI, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH K TIOCTAaHOBKY OIBITOB TIO0 TPOBEPKE
MPEIJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHWE YHAENSETCSs PEHICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM a1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJJaHHOW (PU3UYECKON MOJEIBIO, TO3BOJISIFOIINE IPUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaKk U WHTETpHUpYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs HA
OoOBsICHEHHE TPOTEKaHWs1 (U3NYECKUX SBICHUH W TPOIECCOB B OKpY’KaroIIEH
KU3HH, TpeOytonme BBIOOpAa (U3MYECKOW MOACIH IS CUTyallMd TMPAKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CeueHnI0 ydeOHOro Tpolecca 0a30BbI ypOBEHb Kypca
GbU3UKH HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs JOJDKEH U3Y4aThCs B YCIOBUSIX
IpPEeIMETHOr0 KaOWHeTa (PU3MKM WM B YCJIOBHUSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kaOunere (u3uku AOMKHO OBITH
HEeoOXoIMMOe J1labopaTopHOE OO0OpYAOBAHME /I BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o (PU3MKEe YUYEHUUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
00opyi0BaHUE.

JleMoHcTpaliuoHHOe  00opyJoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBbIX JAEMOHCTpalui s
WCCIICIOBAaHMUS  W3y4YaeMbIX  SBJICHHH ¥  MPOIECCOB, OMIUPHYCCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHMUECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUAEC TEMATHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTHdecKue KOMILIEKTHI
1abopaTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh TIOCTPOCHHI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHIOTEPHBIX
WU3MEpPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabopaTopuid.

OCHOBHBIMHM HENIAMH U3y4eHUs] PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTPEMJICHHS OOYydYaIOIMIUXCA K HAYYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysibTaTa H3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
(bu3HYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpeaCTaBIECHUNA O PO (PUUKH NJIs1 PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3THX Ielei 00ecrednBaeTCsl pelIeHHeM CIEIyIONNX 3a7ad B

nporecce u3yueHus Kypca GU3MKH Ha ypPOBHE CPEAHET0 001ero oopa3oBaHus:



e TMpHOOpETEHHE CHUCTEMBbl  3HaHHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (QopmMupoBaHME yMEHUW NPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUA B TPUPOJAE U I TPUHATUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peEUICHUS pPA3IUYHbIX 33Jad C SBHO 3aJlaHHOMN
(¢u3nuecKkol MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSTENBHOE
co3faHue (PU3NIECKOU MOJICINU, aJICKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIIUIOB JIEUCTBUSI TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHalW3a U HMHTEpHpeTalnud HH(OopMaluu,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHMM N7l Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanust otBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsplii B mnporpamMme 1o (QU3MKe TMepeyeHb JIabOpaTOPHBIX MU
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENAaeT BbIOOP
NPOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HHIAWBHIYaTbHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTO O3HAHUSA

@dusnka — Hayka o mpupone. HayyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS IPUPOBI.
DKCTEepUMEHT B (PU3HKE.

MoaenupoBanue (pu3nYecKuX SBICHUW M mporieccoB. HayuHble THIIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUILIbI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBHS.

Ponb 1 mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBHkKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUA.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Clio)keHune NepeMENICHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHHE. [ paduku
3aBUCUMOCTH  KOOpDJWHAT, CKOPOCTH, YCKOPE€HHUS, NYTH H© NEPEMEIICHUSA
MaTepuaJIbHON TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CkopeHrue CBOOOIHOTO MaeHUsI.

KpuBosmHeitHOe  IBWKEHWE. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAA
ckopoctb. [lepuon 1 yactora obparnienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckre YCTpOWCTBA H TMPAKTUUECKOE TMPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC TTEpEeaavn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETA, WLIKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenne ABUWKEHHSI Tea, OPOILICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, ITPOMACHHBIMU TEJIOM 32
MOCJIEI0OBATEIbHBIE PABHBIE MPOMEXKYTKHM BpPEMEHM IpPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBuxeHUs Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammmnesa. IlepBwii  3akoH  HeroroHa.
HNHuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropout 3akoH HeroToHa
JUI. MaTepUaabHON TOUKU. Tpernit 3aKkoH HproTOHA Jy1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (okosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia TpeHus mokosa. KoaddumuenT tpenns.
Cuiia cOnpOTUBIIEHUS PU IBUXKEHUU TEJIa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JIBUKEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
PaBHOBECHS TBEPAOIO TEA.

TexHuyeckre yCTpPOWCTBA M MNPAKTHUYECKOE MPUMEHEHUE: MOAUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAehOopMariiu.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MObEME U MAJICHUU.

CpaBHEeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3ruHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnemoBanne yclOBUMM PaBHOBECHUS TBEPAOrO TeENA, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonwvl coxpanenus 6 mexaHuKe

NMnynbc MartepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
NMmynbec cuibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabota cuibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanpHas SHEPrus yIpYro
neopMUpOBaHHOM  TIpykuHBI.  [loTeHUManbHast  SHEprus Tejda  BOJM3U
IIOBEPXHOCTHU 3E€MIIH.

[loTeHnumanpHple W HEMOTEGHIUANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUM CHCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHHUE: BOAOMET, KONED,
MPYXKUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa mOTeHIIMATBLHOM YHEPTUU B KHHETHUECKYIO i OOpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpPIruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MousekyisipHast pu3nka 1 TepMOJIMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIE TOJIOKEHUSI MOJEKYISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocunoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aMMOJEHCTBUS 4YaCTUL BewecTBa. MoJenu CTpPOEHHsS Tra3oB, XUIAKOCTEH U
TBEPJIBIX TEJT U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo Bemectsa. [Tocrositnaas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.



Mopnens  uaeanbHoro rasza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpHHM HACAbHOro rasza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpelHEeW KHWHETUYECKOW SHEpPruM TEeIUIOBOro ABMXKEHUS wvactul raza. lllkana
temneparyp KensBuna. I'azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lamprona. M30mponeccsl B UACATBHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHHe H30MPOLECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTpOEHUE BelecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnpiThl 10 1M PYy3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogenb onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJICUCTBUS.

Monens, WUTIOCTpUpYIOIIasi IPUPOIY AABJICHMS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJICaJbHOrO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy apaMETPaMU COCTOSIHUS Pa3peKEHHOr0
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

Tepmoaunamuyeckast cucreMa. BHYTpeHHsISI SHEpPrusi TepMOAMHAMUYECKOM
CUCTEMBI U ciocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAEANBHOrOo  ra3a. Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEmaoThl pH TeIIonepeaaye.

[Tonstue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnporeccam. ['paduueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTs MpoiieccoB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBL  AEUCTBHUS — TEIUIOBBIX  MAILIMH.
[IpeobpazoBanusi ’HEpruv B TEIJIOBbIX MamuHax. KoadduiueHt nose3Horo
neiictBusa TeroBo mamwmHbL [{ukn KapHo m ero kosddummeHT mojae3HOTro
NeHCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEIUIOIHEPTE€TUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPrUM Teja MPU COBEPILICHUH PaOOTHI: BBUIET
npoOku u3 OYTBUIKM MOJl JCUCTBHUEM CXATOTro BO3/lyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAITHS).

M3MeHeHrne BHYTPEHHEN SHEPruu (TEMIIEpaTyphbl) TEIa IPHU TEIUIONEpeIaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue yaenpHONU TENII0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHAS BIAXHOCTh BO3AyXa. HacelllleHHbI mnap. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOINHS CBOMCTB
kpuctaioB. JKuakue kpucramwibl. CoBpeMeHHblE MaTepuaibl. [lnaBrnenue wu
KpUCTa/uIA3aIus. Y iefbHas TerioTa miasieHus. Cyommmarus.

VYpaBHeHue TErIoBoro 0aisaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJTYyUYECHHUS COBPEMEHHBIX MaTEpHUaIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaOnroienrie HarpeBaHus U IUIaBJICHUS] KPUCTAILNIMYECKOTO BEILIECTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0THOCUTEILHON BIIAXKHOCTH BO3AYyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKHi 3apsia. J(Ba Buaa dIEKTPUYECKHUX
3apsiaoB. [IpOBONHMKM, AMAIEKTPUKU W MOJYIMPOBOJHHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKU 3apsij.
Onektpuueckoe mnone. Hanpspk€HHOCTh  dnekTpuueckoro mnojia.  [IpuHnun



CYIIEPIIO3ULINU DJICKTPUUYECKUX TOJIEH. JIMHUK HanpspKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

Pabora cun  anektpocratudyeckoro  mosis.  I[lorenuman.  PasHocTh
NOTEeHIMANOB. [IpOBOAHUMKM W JNHMIJNIEKTPUKA B 3JIEKTPOCTATUYECKOM MOJIE.
Jlupnextpruyeckas IPOHULAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIIEKTPOEMKOCTh IIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSIHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCATOopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia toka. I[locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa [ yyacTKa Lemu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y AENBHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGota onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABIIKYIIAsl CHJIAa U BHYTPEHHEE CONPOTUBICHUE HCTOYHMKA TOKA.
3akon Oma a1 MONHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3aMbIKaHueE.

DJIEKTpOHHAasT  MOPOBOAMMOCTb  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpuYecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX IMyYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas " puMecHast IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [TonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKM TOK B  pacTBOpax M  pacIulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKAsT AUCCOLMALIUS. DIEKTPOIH3.



DnekTpuueckuii TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, pPEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THO/, TAThBAHUKA.

Jlemoncmpayuu

N3MepeHue CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIHMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IJIOIIAV TTONIEPEYHOr0 CEUYCHUS U MaTepHUala.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOIABIXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHUCUMOCTb COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOIA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIBI MCTOYHHUKA TOKA M €ro0 BHYTPEHHETO
COITPOTUBIICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHbie CBA3U

Nzyuenue kypca ¢usuku 6a30Boro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMM MAaTEMAaTUKH,
OuoJ0THH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C WU3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, Tumnoresa, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKINS,
napaboJia, runep0oia, ux rpadUKd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBYKEHHE B JKHBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHWU3MOB (BHUIBI TEIUIOTIEPEayH, TEIUIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SIBJICHHS B AKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsh Macca, TEIUIOBbIE CBOWMCTBA TBEPHABIX TEN, KUAKOCTEU H



ra3oB, d3JIEKTPHUYECKHE CBOMCTBA METAIIOB, AJIEKTPOJIMTHYECKAsl AHCCOLIMALNA,
raJIbBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAaHHEM MEXaHH3MOB,
y4€T TpEeHHs B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET M JpYyrue), ABUTATEb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYUHBI MIPUHTED, AJIEKTPOHArpeBaTEIbHbIE pUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHL.  B3aMMOJENCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKUMH. [IpuHOMD cynepno3uuuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHA JUHUNA MAarHUTHOMN
WHIYKIAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe TIOJ€ TPOBOJHHMKA € TOKOM. KapTuHa JnWMHUN WHIYKUWAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTena. BzanmoelicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. PaboTa cumbl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [lOTOK BekTOpa MarHUTHON
MHIYKIUAHU. OJIEKTPOABIKYINAS CWJIAa HWHAYKUMAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
IIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CAaMOWHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOCTOSIHHBIE
MAarHuThbl, 3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TTOJIS.

B3anmonencTBue AByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO MOJISL KATyIIKH C TOKOM.

HccnenoBanne neiiCTBUSA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

KonebatenbHass  cucrema.  CBOOOJHBIE  MEXaHWYECKHME  KoJeOaHUs.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTreMaTU4ecKuii MasTHUK. Y PABHEHHE T'apMOHMYECKHX
konebanuii. [IpeBpaiienue 3Heprun Mpu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYEeCKUMHU U
AIEKTPOMarHuTHEIMU KojeOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJCATBHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBieHne 0 3aTyxaromux KoJieOaHUsAX. BBIHYK/IEHHbIE MEXAaHUYECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3JI€KTPOMarHUTHbIE KOJIEOaHuUS.

[lepemennsblii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHUE CHUIIbI TOKA U
HaIpSDKECHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTPEOICHUE IEKTPUICCKOM
DHEPrUU. DKOJOTHUYECKHE PUCKH NPU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS JICKTPOIHEPTUH B IIOBCETHEBHOM JKU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUY JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJIeOaTENbHOM cHUCTEMBbl (IPYXUHHBIA WIN
MaTeMaTUYECKUN MasiTHUK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCAMHEHUU PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUU AJIEKTPOIEPEaaUuH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEepUOa MajbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanne MEpeMEHHOTO0 TOKa B IIEMA W3 TOCJIEIOBATEIIHLHO
COCAMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMACHUMHbBLE 60JIHbL

MexaHnueckue BOJHBIL, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BoJIHBL. [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
HNuTeppepeHius u n1uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3TYyUYECHUS! SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenramusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOiiCcTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHUE, MOJspu3aius, Judpakius,
untepdepenius. CKOpoCTh 3EKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUe 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHu4yeckre yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paCIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaOmnroienre oTpaxeHusi U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenne uatepdepeHnu 1 UG Pakinid MEXaHUISCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroienre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION H
4aCTOTOH KOJIeOaHMIA.



HccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
npesioMyIeHUE, Moaspu3anus, Audpakuus, tHTephepeHIus.

Tema 3. Onmuxka

['eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyu cBera. ToueuHbIii HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHBI OoTpakeHusi cera. [locTpoeHune mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpefenbHbIM yros IOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBer.

CobOuparome W pacceuBaromuie JuH3bL. ToHkas smH3a. DoKycHOe
paccTOsIHME W ONTHYEcKas cujia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxeHUil B
coOMparolux U pacceuBaroluX JuH3ax. Dopmyiia TOHKOW JUH3bI. YBeJIUYEHUE,
JaBaeMo€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHblE HUCTOYHUKH.
VYcaoBus HaOMOIEHWS MaKCUMYMOB M MHUHHUMYMOB B HUHTEpP(PEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(Aa3HbIX KOT€PEHTHBIX UICTOYHUKOB.

Hubpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapusanus caera.

TexHuyeckue yCTPOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M MNPEIOMIICHHE CBETa.
OnTudeckue mprudopHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOA.

HccnenoBanne CBOMCTB U300payKEHHM B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinm crera.

Hab6mronenne nudpakimm ceeta.

HaGmronenne nucnepcuu cBera.

[TonyueHue cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ mOMOIIbI0 AUPPAKIUOHHON PEIETKH.

HaOnroienue nosspuszanuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol



N3mepenne rnokaszartess npeIOMIIEHHS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHM B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOH TEOPUH OTHOCUTEIbHOCTH

['paHnIBl  OPUMEHUMOCTH  KJIAaCCHYECKOM  MexaHuku.  IlocTyiaTel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUII OTHOCUTENBHOCTH DUHILTEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHU M COKpAIlCHHE
JUIMHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPruel ¥ UMITYJIbCOM PEISITUBUCTCKONW YaCTHUIIbI. JHEPTHUs
ITOKOS.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YaCTOTON. JHEPTHUS
U UMITyJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotodddexra. YpapHenue ODunHmTerHa 11 porodrddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTUUECKOE TPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHEro (GoTodddekra.

CBeToanon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[ImanerapHas Mogmenb aroma. lloctynater bopa. W3nydyenue u mnorsjomieHue
GbOTOHOB TMpU TEpPexojie aToMa C OJIHOTO YpPOBHS SHEPruu Ha Jpyrou. Bujbl
criekTpoB. CIIEKTp YPOBHEW dHEPTUH aTOMa BOJOPO/IA.

BousnoBbie cBolicTBa yactull. Bosusl ne bpoiist. KoprycKyisipHO-BOJIHOBOM
JTyau3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPabHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI Ja3epa.

Habunroaenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HaGmroienne mmHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompeneneHuro  cocraBa
paanoakTuBHOTO uU3iydeHus. CBoiicTBa anbda-, Oera-, ramMmma-u3IydeHHUs.
Binsinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe unciio aapa. M30tomnst.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHblie cuibl. JledexT maccel spa.

Snepusble peakuuu. /lenenue u CUHTE3 AIEp.

Anepnsiit peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W TMEPCHEKTUBBI
SAIEPHOU SHEPTEeTUKU. JKOJIOTUYECKHE ACTIEKTHI IAEPHOU SHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HaOJIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.

dyHpamMeHTaIbHbIe B3auMoieicTBUS. EAMHCTBO (hr3nuecKkoil KapTUHBI MUpa.

TexHnueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Buiibcona, simepHblii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

HccnenoBanne TpEeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Ortarnbl pa3BUTHS acTpoHOMUHU. [IpHKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUECHHE
aACTPOHOMMUM.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3NBI, TUIAHETHI, X BUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comune. ConHeuyHass akTUBHOCThb. Mcrtounuk sHeprunm ConHUA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Borounu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxxenne n nBuxenue CosHua B
["amaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUEeHUE.

Macmrabnas crpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C MCHOJIb30BAaHUEM KOMIIbIOTEPHBIX
IOPUIIOKEHUH JJIS1 OTIpEeETICHUS TI0JI0KEHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOJyIIapys U IPKUE 3BE3BI.

HabGmronenus B Teneckon JlyHsl, mnanet, Mueunoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHON M 3TUYECKOH cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTUHE MHpPA, POJIb (PU3NYECKON TEOPHUH
B (OpPMHpPOBAHWU NPEACTABICHUA O (UIUYECKON KapTHUHE MHpA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJCTABICHUN O PUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsd B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATENIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MAaTE€MATHUKH,
OMOJI0THH, XUMHH, TeoTpadUuu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YUYEHHEM METOJOB HAy4YHOTO
NO3HAHUA: SIBJIEHUE, HAay4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHs, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
IPOU3BOHBIE 3JEMEHTAPHBIX (DPYHKIMI, NPU3HAKK NOA00US TPEYroJbHUKOB,
OMpeIeNICHHE TUIOMIAIU TIIOCKUX Uryp u o0béma Tel.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MPUPOJE, KOJIEOATEIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOU NPUPOJE, ICUCTBUE
paavanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMUS KPHUCTAJUIMYECKON PpEHIETKH, CHEKTPaIbHBIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKH MATHHTHBIX DY/,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, MIPEJCKA3aHUE 3EMJIICTPSICCHUIA.

Texnonocusa: JHWHUUA DIIEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauoONpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Dusmka» Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus (0a30BBIM YpOBEHb) JOJKHO OOECICUHUTH JTOCTUXKEHHE CIICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOro npenMera « Ou3uKay» AOJKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O00IlecTBa, PacIIMpeHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILIECCE pPeaar3allii OCHOBHBIX HAIlpaBICHUM
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX T'PaXIAHCKOIrO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTaMU B COOTBETCTBUM C
uX QYHKIMSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUSI:

chOpMHUPOBAHHOCTh POCCHICKOU Ipa)XJaHCKOU VUJICHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO IMOBEJICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pEICHUS,
OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHONIEHUE K MUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gu3ndeckoi HayKe;

5) TPy10BOT0 BOCIIMTAHUSI:



WHTEPEC K pa3IuyHbIM cdepaM NpodecCHOHAIBHON IESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCThH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKHM Ha NPOTSHKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa dKOJOTHYECKUX MpobIieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacHIMpEeHHUE OIbITa JEATETbHOCTH HKOJOTHYECKON HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydyeHus: (U3UKH ~ OCYIIECTBJISITh  TMPOCKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jioruueckue AeicTBHA:
CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNISITh eI JCATCIBbHOCTH, 3aJaBaTh IapaMETPpbl WM KPUTEPHUU HX
JIOCTIDKCHMUS
BBISIBISITh ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIHHOCTH;
KOOPJAVMHUPOBATh M  BBHINIOJHATH pabOTy B YCIOBUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIeM.
Bba3oBble ucciieaoBarejabCKHe AeiicTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUYEBBIMU TOHATHUSMH M METOAAMHU
(bu3HUECKON HAyKU;
BJIaJICTh HABBIKAMHU y4EOHO-UCCIIEIOBATEILCKON U MPOEKTHON JeATEIHbHOCTH
B 0o0yiactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY



METOJIOB pelieHusl 3ajad (U3UIECKOTO COJCPKAHUS, MPUMEHEHUIO Pa3INYHBIX
METOJIOB ITO3HAHUS;

BIAJCTh BHJAMH JCATEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €0
WHTEPTIPETAUNA, TMPEOOpPa30BaAHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTyaIMsIX, B TOM YHCIIC TIPH CO3/TaHUH YICOHBIX MPOEKTOB B 00y1acTH (hU3uKw;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIICHHs, HaXOJHWTh apryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTCPUHN PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHUS 3aJa4dl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTeIHHOU
NEATETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUsA 10 (U3UKE B TPAKTUYECKYIO O00JIacTh
KHU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHATBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MIPOOJIEMBI U 33]1a4H, IOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.
Pabora c ungopmanmeii:

BJIaJICTh HABBIKAMH TOJIYYCHUS WHPOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
WUCTOYHHUKOB Ppa3HBIX THUIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHAJH3,
CHUCTEMATH3AIMI0 W WHTEPIpETalni0 WHOOPMAIMU Pa3IUIHBIX BUAOB U (hopm
MIPE/ICTAaBIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh  CPEICTBa WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHMHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aad ¢ coONrojieHrueM TpeOOBaHUM HProOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, peCypcocOepexeHusi, TMPaBOBBIX H OJTUYECKHUX HOPM, HOpPM
uH(OPMAITMOHHON 0€30MaCHOCTH;

co3/aBaTh TEKCThl (PU3MYECKOTO COJACPKAHWS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIEBOM ayIUTOPHUH, BRIOUPAsi ONTUMATIBHYIO
dbopMy TIpeICTaBIICHUS ¥ BU3yaJTH3aIUH.

KoMMmyHuKaTHBHbIE YHUBepcaibHbIe YueOHble 1eliCTBUS:

OCYUIECTBJISITh OOIIEHHME Ha YpoKax (HU3MKM W BO BHE-YPOUHOMU
NEeSATENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallud M cMsr4arhb
KOH(DIIUKTHL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;



IIOHUMAaTh W KCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJICHA KOJIJIEKTUBA;

IPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiaTh pojaud ¢ Y4E€TOM MHEHHM YYacTHHKOB, OOCYXXIATh PpPEe3YyJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
001Ut pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pejaraTb HOBBIE IMPOEKTHI, OLEHHMBATh MWJAEU C TNO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PAa3JIUYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO M BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBUA
CamoopraHuszanus:

CaMOCTOSITETTLHO OCYIIECTBIISATH MO3HABATEIBHYIO NEATEILHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATh IUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aJ1a4, TUTaH BBITOJTHEHUS MTPAKTUYECKON PabOTHI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pactMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;,

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(U3HMKH, TTOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbLHBII UHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTHh KOPPEKTHUBHI B JICSTCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMM  TIO3HABATEIbHON  pedUieKCMM KAk  OCO3HAHMS
COBEpIACMBIX JICWCTBHUH M MBICIUTEIBHBIX IIPOIIECCOB, WX pE3YJIbTAaTOB U
OCHOBaHMI;

WCIIOJIB30BaTh MPUEMBI pe(PIIEKCUU IS OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
peIIeHMUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO IPWHUMATH PEIICHUS IO HX
CHUKCHUIO;



OpUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TMPU aHAIM3€ pe3yJIbTaToB
NS TeIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAIM3E pe3yIbTaTOB
NEeSTENHHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mporecce mOCTHKEHHS THIHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no ¢u3uKe 9 YPOBHS CpelHero ooOimero oOpa3oBaHUS Yy OOydarolmuxcs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, MpeIMoIararoInii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHME, BUJCTh HANPABIICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOU C(hepsl,
ObITh YBEPEHHBIM B ce0e€;

CaMOpPETyJIMPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCA K
IMOLIMOHAIEHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHECH MOTHBAIMH, BKIIOUYAOIICH CTPEMIICHUE K JOCTHIKCHHIO IEH H
yCrexy, ONTUMHU3M, WHUIMATUBHOCTH, YMEHHE JCHCTBOBATH WMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

OMIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3pemiaTb KOH(IUKTHI.

INPEJMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 10 kjacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMECHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCICH:
MarepualibHasl TOYKa, HHEpIMaIbHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEJIO,
WJICATIBHBIN Ta3, MOJEIH CTPOCHHS Ta30B, )XKUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUI 3apsJT IPU PEIICHUN (DU3NISCKUX 3a]1a4;

pacrio3HaBaTh (U3UYECKHUE SBJICHUS (IMPOIECCH) U OOBACHATh MX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJUHAMUKNA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JIBIDKCHHE, CBOOOJHOC IIaJICHWE TeJ, JBM)KCHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3aumojelicTeue Ten, nuddys3us, OpOyHOBCKOE NBIKECHHE, CTPOSHUE KUKOCTEH



U TBEPJIBIX TEJ, H3MEHEHUE 00hEMA TeJl TIPH HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHE, HCHApEHUE, KOHJCHCAlLUs, IJIABJIICHUE, KPUCTAIIM3ALMS, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, MOBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSI3b MEXIy MapaMeTpaMyd COCTOSIHUS ra3a B H3OIMpolieccax,
AJIEKTpU3aIUs TeJ, B3aUMOACHCTBHE 3aps/I0B;

ONMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIIOIB3YS (U3UUYSCKHE BEIWYHHBIL:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KMHETUYecKasi SHEpPrus, MOTEHIIUATbHAs YHEPIrusi, MeXaHu4decKas
paboTa, MeXaHMYECKass MOIINHOCTh;, NPU OMNHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYCCKHI CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHHS M CIUHUIIBI,
HaXOJHUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIWYHMHY C JIPYTHUMHU
BEJIMYHMHAMU;

OMHUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTIONB3yd (U3MYECKUE BEJIMYMHBIL: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKash PHEPIrusl XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHsS SHEprus, padora rasa,
KOd(PPUIIMEHT TMOJe3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENs; IPU ONHCAaHUU
NpPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YyeMbIX BEJIMYUH, HUX
0003HAYEHUsT U EIUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(bu3nYeCcKyI0 BEIUYUHY C APYTUMHU BEIMUHUHAM;

OMNUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U JICKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIOJIB3Ysl (PU3UUYECKUE BEITMYMHBI: DJIEKTPUUCCKUN 3apsi,
AIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIs, MOTEHIMAl, PAa3HOCTh MOTEHIUAJIOB,;
P ONHCAaHWHM IIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHM CMBICT HCIIOIb3YEMBIX
BEJIMYMH, WX O0O03HAUCHUS] W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTHMHU BEJIMUYNHAMM;

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nueckue
3aKOHBI U MPUHIMIBL: 3aKOH BeceMupHoro tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpPAaHEHHS MEXAHUYECKOW JHEPTruM, 3aKOH COXpPAHEHUsI HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMUA CHUJI, TPUHIIUII PABHOINPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpPeAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3ToM pa3iauyaTh CJIOBECHYIO
(GbOpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPUHIUIIBI JEUCTBUSI MAIlIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarh yCJIOBHs WX OE30MMACHOTO WCIIOJIB30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIIEJIOBaHUI0 (DHU3NYECKUX SBICHUH M
MPOIIECCOB C HCIOJIB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmyimpoBarh TpobiieMy/3agady H THNOTE3y Yy4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O000pY/IOBaHHUS, MPOBOAUTH OIBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBIIAThH MPSMBIC M KOCBEHHBIC U3MEPCHUSI (PU3NUECKUX BEIWYUH, TIPH
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (QU3WYECKUMH  BEJIMYUHAMH  C
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHI, MPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY,
(bUKCUpOBaTh pPE3yJbTAaThl MOJYYCHHOW 3aBUCUMOCTU (PU3MUECKUX BEJIUYHUH B
BU/JIe TaOIUII ¥ TpaUKOB, A€TaTh BEIBOBI IO Pe3yIbTaTaM UCCIICIOBAHMUS;

coOroaTh mpaBuiia 0€30MacHOro Tpyda MpHU MPOBEACHUHN MCCIEAOBAHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOEKTHOM
NEeSATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyA0OBaHUS,

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOM MOJIEIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYI0 MOAEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (POPMYIIbI,
HEOOXOMMBbIE I €€ pEelIeHUs], MPOBOJUTh Pacy€Thl U OLICHUBATH PEATbHOCTH
MOJIY4YEHHOT'0 3HaYEHUsI (PU3NUYECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHN C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuYecKue SIBJICHNUS,

UCIIONB30BaTh  NpPU  PEIIEHMHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIU
Y TIPEJICTaBIICHUS YYEOHOW M HAYyYHO-TIOMYJISIPHON MH(POPMAIINU, TTOJTYYECHHON U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pPA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
JUIsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JIJISl COXPAHEHHUS 370POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYINIE C BBIIOJIHEHUEM PAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAMOHAIBHO pPACHpPENeNsiTh OO0S3aHHOCTU U
MJIAHUPOBAThH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJICKBATHO OLICHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHNUE PACCMATPUBAEMOMN MTPOOIIEMBL.

K koniy oOyuenuss B 11 KJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U



TEXHOJIOTUH, B TPAKTUYECKOW NESATECIBHOCTH JIIOJCH, LEIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN ANEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/epHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpH penieHuH (PU3nIecKux
3aj1a4;

pacro3HaBath (U3HUYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB DJICKTPOJIUHAMUKHN U KBAHTOBOW (DM3UKH: JIEKTPUUECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHCTBHUS TOKA, B3aHMMOJICHCTBUEC
MarHuTOB, DJICKTPOMAarHUTHAs WHAYKIUs, JIeWCTBUE MArHUTHOIO IIOJiA Ha
MPOBOJHUK C TOKOM M JBIDKYIIUKCS 3apsii, JIEKTPOMArHUTHBIE KoJIeOaHHUS W
BOJIHBI, MPSIMOJMHEMHOE pPaCIpOCTPAHEHUE CBETa, OTPaKEHUE, IPEIOMIICHUE,
uHtepdepennus, audpakiuus W MOOJApU3alUsi  CBEeTa, JUCIEPCHS CBETa,
dbotornexTpuueckuit 3pdext (porodrddekT), cBeTOBOE aBieHUE, BOSBHUKHOBEHUE
JUHEMYaTOrOo CIIEKTpa aroMa BOJOPOJa, €CTECTBEHHas U MCKYCCTBEHHas
PaIMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHBIC CBOMCTBAa BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE, 3JIEKTPUYECKYIO MPOBOJIUMOCTh Pa3IUYHbBIX cpen) "
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCHONB3YySd (U3NUYECKUE BEIUUYUHBI:
AIEKTPUYECKUIN 3apsiji, CUJIa TOKa, DJICKTPUUECKOE HAIpPsDKEHUE, DJICKTPUUECKOe
CONPOTHUBIICHUE, PA3HOCTh IMOTEHIIMAJIOB, JIEKTPOJBIIKYIAs CHJIa, padoTa TOKa,
WHIYKIMST MAarHUTHOTO TMOJsi, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTb
KATYIIKH, SHEPrus 3JIEKTPUUYECKOT0 M MArHUTHOrO TMOJeH, MEpHoJl U YacToTa
KojieOaHUH B KoOJeOATEILHOM KOHTYpE, 3apsJ M CHila TOKa B IIpoIecce
FapMOHUYECKMX dJICKTPOMATHUTHBIX KoJieOaHHH, (OKYCHOE pacCTOSHHE U
ONTHYECKAs CHJIA JIMH3BI, TIPU OINHMCAHUW TPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICTT HCIIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYECHUS W EIUHUIIBI, YyKa3bIBaTh
dbopmyIbl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYyTUMHU
BEJIIMYNHAMU;

OMUCHIBAaTh H3YyYCHHbIC KBAHTOBBIC SIBJICHUSI W TMPOLIECCHI, HCIOJb3Ys
dbu3uYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI U
4acToTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, IEPUO]I TIOJIypaciajia, SHEPTUs CBSI3U
aTOMHBIX SFIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBAaTh (UBUYECKUM CMBICTT
WCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYI (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITMYNHBI,

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nueckue
3aKOHBI M TIPUHIUIIBI: 3aK0OH OMa, 3aKOHBI MOCJIEAOBATEIBHOTO U MapajieIbHOTO
COCIMHECHUS NPOBOJHUKOB, 3akOoH Joyis—JIeHra, 3aKOH 3JIEKTPOMArHUTHOM
WHJYKIIMH, 3aKOH MPSIMOJIMHENHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHUE OuHINTeHHa misa GoTodddexra,



3aKOH COXPAaHEHWsl DHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHMsI MacCOBOI'O 4HMCIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIbl, 00JIACTH)
IPUMEHUMOCTH;

OIPENENSTh HAIIPABJICHUE BEKTOPA MHAYKIMU MarHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cUJIbl AMIiepa U cuibl JIopeHna;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCHOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX W3MEpPEHHUIl: MpU 3TOM
dopMynupoBaTth mpoOiieMy/3ajadyy M TUIOTE3y YYEOHOro JKCHEpHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O000pY/OBaHHUS, MPOBOAUTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI,

OCYILIECTBIAThH NMPSMbIE U KOCBEHHbBIE U3MEPEHUSI (PU3NUECKUX BEIUUUH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CHOCOO M3MEpPEHUs U MCIONb30BaTh W3BECTHHIE
METO/IbI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH C HCIOJIb30BAHHEM
OpSMBIX HM3MEPEHUI: MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBAThH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (M3UYECKUX BEJIMYMH B BHUJE TaOJIULl U
rpa(uKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEI0BaHUS;

coOJro1aTh MpaBmia 0€30MacHOrO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTrO »JKCIEPUMEHTa, Y4eOHO-HCCIIEOBAaTEIbCKOM W MPOEKTHOU
JEeSITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS,

pemarh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (DU3UYECKON MOJETbIo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/lauu
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (POPMYIIbI,
HEOOXOIUMbIE NIl €€ PELICHUs, NPOBOAUTh PAacUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YE€HHOTO 3HaueHusl (PU3NUYECKOI BETNUNHBI;

penaTh KaueCTBEHHbIE 3a3/1aUl: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY pPACCYXAEHUN C OMOpOol Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3nYecKue sIBJICHNUS,

UCIIOJIB30BaTh ~ MPU  PEIIEHWH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TPECTaBIICHUs Y4EOHOU W HAy4YHO-TIOMYJISIPHON MH(POpPMALIUU, MOTYYEHHOU U3
pa3IUYHbIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyI0 HH(OPMAIIHIO;

OOBSICHATh TPHUHLMIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;



IPUBOIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHON >KU3HU
i obecrieyeHus: 0€30MacCHOCTH MPH OOpalleHnH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
IIOBEJICHUS B OKpYXKaloIleH cpene;

paboTath B TIpyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pacHpelnensTh OOSI3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJl€KBaTHO OLIEHUBATH
BKJIAJ] KaKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

Peanuzanusi BOCHUTATEBLHOI0 TMOTEHIHAJIA YPOKa  IpeArnojaraer
cienyrolee:

® VYCTAaHOBJICHHE JOBEPUTEIHHBIX OTHOUICHUN MEXIy YUYUTEIEM U €ro
YYCHHKAMHU, CHOCOOCTBYIOIINX MMO3UTUBHOMY BOCTPUSTHIO YYaIIUMUCS
TpeOOBaHWIA ® TPOCKO YYUTENs, TPUBICUYCHUIO WX BHUMAHHS K
oOcyX1aeMoil Ha ypoke HHQpOpMaIluu, aKTUBU3AIMU UX IMO3HABATEIILHOU
e TENHHOCTH;

® 1OOYXJCHHE WIKOJBHUKOB COOJIIOIAaTh HA YPOKE OOIIENPUHSATHIE HOPMBI
MOBECHUS, MTpaBuja OOIIEHUS CO CTApIIUMU (YUUTENIAMH) U CBEPCTHUKAMHU
(ILIKOJTLHUKAMM ), IPUHIUIIBI Y4EOHOU JUCIUIUTMHBI U CAMOOPTraHU3allNu;

® T[PUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCIEKTYy M3y4aeMBbIX
Ha ypOKax SIBJICHWM, OpraHM3aiusi UX paboThl C TOJyd4aeMOW Ha YpOKe
COIMMAJILHO 3HAYUMON HWH(pOpMANMEed — WHUIMUPOBAHHE €€ OOCYKICHUS,
BBICKA3bIBAaHUSl yYAIUMHUCS CBOETO MHEHHUS IO €€ TIOBOIY, BBIPAOOTKHU
CBOEI0 K HEH OTHOIIICHMS,

e IpUMEHEHHWE Ha YPOKE WHTECPAKTHBHBIX (OpM padOTHl  ydYaIIUXCH:
WHTEJUICKTYaJIbHbIX WUTp, CTUMYJIUPYIOIIUX IMO3HABATEIbHYI) MOTHBAIIMIO
IIKOJIbBHUKOB; JUJIAKTHUYECKOTO TeaTpa, T/Ie MOJIyYeHHbIC Ha YPOKE 3HAHUS
OOBITPBHIBAIOTCA B TEATPAIbHBIX MOCTAHOBKAX; MUCKYCCUW, KOTOPBIE HAIOT
y4aluMcs BO3MOXKHOCTh TPHOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO
auanora; TPYNIOBOM paboThl wWiW pabOTBl B Mapax, KOTOphIE YydaT
IIKOJIbBHIKOB KOMaHTHOHM paboTe U B3aUMOJICHCTBUIO C APYTHUMH JICTHMH;

® BKIIOYCHHE B YPOK HTPOBBIX MPOLETYpP, KOTOPBIE MOMOTAIOT IMOICPKAThH
MOTHBAIIMIO JIETEH K TIOJYYCHHWIO 3HAHWHA, HAJQKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~OTHOIIGHWH B Kjacce, TOMOTAlOT YCTaHOBJICHHIO
n00poxkeIaTeIbHON aTMOc(dephl BO BpeMsl YPOKa,

® UHUIHUHUPOBAHWUE U  TOJJEPKKA  HMCCIENOBATEIbCKON  JACSATEIBHOCTU
IIKOJIBHUKOB B paMKaxX peaju3alid UMH WHAUBUAYAITBHBIX U TPYMIOBBIX
UCCJICIOBATEILCKUX TMPOEKTOB, YTO JACT IIKOJBHUKAM BO3MOXKHOCTh
OpUOOpPECTH  HABBIK  CAMOCTOSITEJIHHOTO  PEIICHHS]  TEOPETUYECKOMN
npoOIeMbl, HaBBIK TEHEPUPOBAHUS W O(GOPMICHHUS COOCTBEHHBIX HJIEH,



HaBBIK YBa)KUTEJIBHOIO OTHOIICHHSI K YYXUM HJEsIM, OGOPMIICHHBIM B
paboTax IpyTruX HCCIIEI0BATENICH, HABBIK ITyOJIMYHOTO BBICTYIUICHHUS TIEepeT
ayIMTOPHUEH, apTYMEHTUPOBAHUS M OTCTAWBAHKS CBOCH TOUKU 3PEHUS;

® UCIIOJIb30BAaHWE BOCIHTATEIBHBIX BO3MOXXHOCTEH COJEpKaHHS ydeOHOTO
npeaMeTa Yepe3 JEMOHCTPAIMI0 JETAM IMPUMEPOB OTBETCTBEHHOTO,
TPaXXIaHCKOTO IIOBEICHMUS, TIPOSIBJICHHUSI YeJI0BEKOIIO0HS u
T00pOCEepACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB IS UTCHUS,
3a/1a4 JJIs PEIICHMS, IPOOJIEMHBIX CUTYAIIUi IS 0OCYKICHUS B KJlacce.

B cooTBeTcTBMM ¢ TporpaMMoi  BOCIIMTaHHS Ha Y4YCOHBIH  TOJ
IPEIoJIaraeTcs:

- y4acTHE B MEPONPHUATHIX IPEAMETHOMN JIeKaIbl, MEKIIPEIMETHON JICKaIbI,
00pa3oBaTEIbHBIX COOBITHSX;

- y4acTHE B IIKOJILHOM, MYHHIIUIIATLHOM 3TarnaxX BCEPOCCUUCKUX KOHKYPCOB,
OJINMITHA]I, TEMAaTUYECKNX W BCEPOCCHUUCKUX JUKTAHTOB, MPO(OPHUEHTAITMOHHBIX
Oecenax;

- UCTOJIb30BaHUE TEMAaTWYCCKHUX 3aJaHHi, TPHUYPOUYCHHBIX K OIMpPEaACICHHBIM
JaTaM;

- MpoBeIcHUE OeceT o TeMaM, MPUYPOUYCHHBIM K OIPEACIICHHBIM JaTaM.






TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Konn4yectBo 4yacos
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOrpaMMbl Bcero
padoTsbl padoThI
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA
1.1 ®u3nka ¥ METOJIbl HAYYHOT'O TO3HAHUS 2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5)
2.2 Junamuka 7
2.3 3aKOHbBI COXPAHEHUSI B MEXaHHUKE 6 1 1
Utoro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOM 9 1
TEOpHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BEIIECTBA. 5

@da30BbIE IEPEXOABI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

Pazgen 4. JIEKTPOJANHAMUKA
4.1 OnexTpocTaTHKa

[TocTosHHBIM 51eKTpUYECKUil TOK. TOKH B
pa3IMYHBIX cpeaax

4.2

Uroro no pazgeny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HanmeHnoBaHue pa3jieiioB U TeM
NporpamMMel

Ne i/

Pazpea 1. JIEKTPOJAMHAMUKA

11 MarnuTHO€ 1moje. IJIeKTPOMarHuTHast
' UHIYKIHS

Uroro no pazaeny

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbBI

MexaHu4deckue u SJICKTPOMArHuTHBIC

2.1
Koe0anus
29 MexaHH4YeCKUe U 3JICKTPOMArHUTHBIC
' BOJIHBI
2.3 Onruka

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIUaIbHON TEOPUH

OTHOCHUTEIbHOCTH
Uroro no pazgeny

Pa3nea 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU

4.2 Ctpoenue aToma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
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4.3 AToMmHOE SApO 5

Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7

Hroro no pasneny 7

Paznea 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O6o061matoniee TOBTOPEHUE 4
Hrtoro no pazneny 4
PesepBHOe Bpems 3

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

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

bu6mmorexa [{OK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

®usuka — Hayka o npupoje. Hayuneie
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA

Ponw u mecTo pusuku B hopMUpOBaHUH
COBPEMEHHOM HAYYHON KapTUHBI MUpPA, B
IIPAKTUYECKON AESTEIbHOCTH JIIOAEH
MexaHnndeckoe IBUKECHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO
newxeHus. [lepemenienne, CKOpocTb,
yCKOpeHue

PaBHOMCpHOC HpﬂMOJ’IHHGﬁHO@ JBHXXCHUC

PaBHOYCKOpEHHOE NPSIMOIMHEHHOe
JIBIDKEHUE

CBobOoHOE nazieHue. Y CKopeHue
CBOOOIHOTO MaJIEHHUS

KpuBonnHneiiHoe nBuxeHue. J{BmkeHne
MaTEpUATIBbHONU TOUKH 10 OKPYKHOCTH
[Tpunun oTHocuTenbHOCTH [ anumest.
WHeprpanbHble CUCTEMBI OTCUETA.
IIepsbslii 3ak0H HeroTOHA

Macca tena. Cuna. [Ipunun

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc3be8

bu6mmorexa [{OK


https://m.edsoo.ru/ff0c32e2
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10

11

12

13

14

15

16

17

18

CyIepIo3uimu cuil. Bropoit 3akoH
HproToHa 111 MaTepraibHOM TOUKH

Tperuit 3akoH HproToHa 11s
MaTepHUaIbHBIX TOUEK

3aKkoH BCEMUPHOI'O TATOTCHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHYCCKast CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. KoapdummeHt tpeHus.
Cuna conpoTUBJICHHS MIPH IBIKEHUU Tela
B )KUJIKOCTHU WJIH Ta3e

[TocTymarenbHOE U BpalaTebHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea.
Mowment cuibl. [1neyo cunel. YcnoBus
paBHOBECHSI TBEPIOTO Teja

NMiynsc MaTepualbHONM TOYKH, CUCTEMBI
MaTepualbHbIX TOUEK. IMIyJIbC CHIIBI.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUKCHHE

PaGora u moutHocTh cuiibl. Kunernueckas
SHEPIUs MaTepruaabHON TOUKH. Teopema
00 N3MEHEHNU KHUHETUYECKOW SHEPTUI

[TorenumnansHas sueprus. [loreHmansHas
SHEprus ynpyro neopMHUPOBAHHON
npy>kuHsbl. [loTeHIHabHAs SHEpPrus Tena
BOJIM3M MTOBEPXHOCTU 3EMITH

[ToTeHIMaNbHBIE U HEMTOTEHIIMAIbHBIE
cuibl. CBsi3b pabOTHI HEMTOTEHITUATBHBIX

https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c
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20

21
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24

25

26

27
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CHJI C UBMEHEHUEM MEeXaHUYEeCKOM
SHEPrUH CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTruu

Jlabopartopnas pabora «MccnenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW YHEPTHHU Tella Ha IpuMepe
PaCTsHKCHUS PE3HHOBOTO KTy Ta)

Konrponbnas padora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON TeOpUH. bpoyHOBCKOE
nswkenue. Auddysus

XapakTep JBUKECHHS U B3aUMOJEHCTBUS
qyacTUll BeniecTBa. Mozieaun CTpoeHus
ra3oB, KUAKOCTEN U TBEP/BIX TEI

Macca monekyin. KonudecTBo BemiecTsa.
[ToctrossnHas ABoraapo

TermnoBoe paBHoBecue. Temnepatypa u €€
n3mepenue. [llkana remneparyp Llenscus
HUneanpuenii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemnepaTtypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUu
JIBUJKEHUSI MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

3axon JlanpToHa. I'a30BbIe 3aKOHBI

Jlaboparopuas pabota «VccnenoBanue

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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3aBHCHUMOCTH MEXIy MapaMmeTpamMmu
COCTOSTHUS Pa3peKEHHOTO Ta3a

W3omporiecchl B MI€AIBHOM Tra3e U uxX
rpaduieckoe mpeacTaBIeHNe

BHyTpeHHsis sHEprus
TEPMOJUHAMHYECKON CUCTEMBI U CTIOCOOBI
e€ m3MeHeHus. KolnuecTBO TEMIOTH U
pabota. BHyTpeHHss HEprus
OJHOATOMHOI'0 HJIEAJILHOTO r'a3a

Bupel remionepenaun

VY nenpHas TEIII0EMKOCTh BELIECTBA.
KonngecTBo TemoTs! mpu
Teruionepenaye. AauadbaTHbli mpoiecc
IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0
IIPUMEHEHNE K N30IIpoLeccam
HeoOpaTtumocTs npo1ieccoB B MpHUpoO/IE.
BTopoii 3aKk0H TepMOJMHAMUKHI
[Tpunun gevicreus u KII/I TermoBoit
MaIIMHbI

Huxn Kapuo u ero KITJ{
DKojorudeckue npooaemMbl
TEIUIOPHEPTeTUKU

Ob6o6matomuit ypok «MosekyspHas
¢uznka. OCHOBBI TEPMOJMHAMUKI
Konrponsnas padora no teme

«MonexynsipHas ¢puznka. OCHOBBI
TEPMOIUHAMHKID)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c6938

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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o1

[TapooOpa3zoBaHue 1 KOHJEHCALIHSL.
Ucnapenue u kunenue

AOCOIOTHAS M OTHOCHUTENbHAS BIAKHOCTh
Bo3ayxa. HacelmeHnHslil map

TBépnoe teno. Kpucraimnuueckue u
amopdHble Tena. AHU30TPONHS CBOMCTB
KpucTaJoB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepUalIbl

[InaBnenue u Kpucrauim3anusi. YV nenbHas
TCIJIOTA IJIaBJICHU . CY6J'H/IM3.I_II/ISI

YPaBHCHI/Ie TEIJI0BOro OajgaHca

DJeKTpu3anus Tell. DJICKTPUUECKUN
3apsan. JlBa BUaa 3JIEKTPUUECKUX 3apsiiOB
[IpoBOIHUKY, AUPNEKTPUKHU U
MOJTYNPOBOJIHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO0 3apsiaa
B3aumogeiictBue 3apsanoB. 3akoH KynoHa.
To4YeuHBIN IIEKTPUYECKUN 3apsi
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHIUI Cynepno3UINHT SJIEKTPUUECKUX
nosiel. JIuHuu HanpsKEHHOCTU

Pabota cui1 aeKTpoCTaTHYEeCKOTro MOJISL.
[Torennuan. Pa3HocTh MOTEHIINAIOB
[IpoBOIHUKY U AUDIIEKTPUKH B
AIEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckas IpOHUIIAEMOCTb

OnexrpoéMkocTs. KonneHncatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [OK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

Bbu6mmoreka [JOK


https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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DJEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCATOpa. JHEPrus 3apsHKeHHOTO
KOHJIEHCATOpa

Jlabopartopnast paborta "U3mepenne
ANEKTPOEMKOCTH KOHAeHcaTopa'
[TpuHIIMIT AEHCTBUS U IPUMEHEHHE
KOH/IEHCATOPOB, KOIMMUPOBAIHLHOTO
amnmapara, CTpyHHOro npuHTepa.

DJeKTpocTaTHYEeCKas 3alIuTa. 3a3eMIICHHUE

AIIEKTPONPUOOPOB

DNEKTPUUECKUN TOK, YCIOBHUS €ro
cymectBoBanusl. [loctossuubiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue.
3akoH OMa U1l yyacTKa Lenn

[TocnemoBarenbHOE, APAILIEIBHOE,
CMEIIaHHOE COCTMHEHUE MTPOBOIHUKOB.
Jlaboparopuas padota «3yuenue
CMEIIaHHOTO COCTUHEHUSI PE3UCTOPOBY

PaboTa 1 MOIIIHOCTb AJIEKTPHUUECKOTO
ToKa. 3akoH J[xoymnsa-Jlenna

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpuueckor nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJIC uCcTOUHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS

DneKTpOHHAs MPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPhl.

https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [OK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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CBepXnpoBOAUMOCTh

OnexTpuueckuil TOk B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAuMocTh. CBoMCTBa P—
n-nepexona. [loxynpoBogHuKOBBIE
npudopbI

DJIEKTPUYECKUI TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIMS.
DnexTponu3

DJIEKTPUYECKUI TOK B razax.
CaMoCTOSTEIIFHBIM 1 HECAMOCTOSATEILHBIN
pa3psa. Mounus. 11nazma
DnexkTpruuecKkue MpruOopsl U yCTPOICTBa U
WX MpakTH4ecKoe npuMmenenue. [Ipapua
TEXHUKHU 0€30I1aCHOCTH

O06o00marmuii ypok « JIEKTPOIUNHAMUKAY)

KonTponbhas paboTa mo Teme
«nektpocraruka. [TocTosHHBII
ANEKTpUYECKUI TOK. TOKM B pa3nu4HbIX
cpenax»

Pesepubiil ypok. KonTponsnas pabora mo
TeMe "DieKTponHaMuKa"

PesepBHbIii ypok. O600ma0mui ypok mo
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc8f6c



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

ITPOTPAMME



11 KUIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTHI U UX
B3aUMOJIeHCTBUE. MarHuTHOE 1OJIE.
Bekrop MarHuTHON MHAYKIMU. JIMHUK
MarHuTHOM UHAYKLUHU

MarnuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT DpcTena.
BzaumopeicTBre NpOBOJHUKOB C
TOKOM

JlaGopaTtopHnas padora «M3yuenue
MarHUTHOTO TIOJISl KATYIIKH C TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaGopaTopHnas pabota
«HccnenoBanne neicTBUA
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM

JlelicTBME MAarHUTHOTO TTOJIS HA
JBYDKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGoTa cuibl
Jlopenua

DJIeKTpOMarHuTHast UHAyKus. [lotok
BEKTOpa MarHuTHOM uHAyKuu. IJ1C
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

JlaTa
IIpakTH4eckue
U3y4eHust
padoThI
1
1

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4



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
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11

12

13

14

unaykuuu dapanes
JlaboparopHast paboTa
«HccnenoBanue sIBICHUS
SHCKTpOMaFHHTHOﬁ I/IHILYKIII/II/I»

NunykTtuBHOCTS. SIBIEHUE
camounaykuu. 3J1C caMOMHIyKIUU.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
MHJyKIIMOHHAs I1eYb

Ob6o6maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHuTHasT HHIY KIS

KonTponbhas pabota no teme
«MarsurHoe more.
DNeKTpOMarHUTHAST MHYKIUS

CB00OOIHBIE MEXAHUYECKHUE
KoJiebanus. ['apmMmoHnveckue
KoJieOaHus. Y paBHEHUE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBparienue 3HEprun
JlabGopaTtopHnas pabota
«HccnegoBanne 3aBUCHMOCTH
Mepro/Ia MaJIbIX KoJieOaHu# Tpy3a Ha
HUTH OT JIJTMHBI HUTH U MacChI TPy3a»

KonebarenpHbiil KOHTYp. CBOOOIHBIE

bubmorexa [JOK
https://m.edsoo.ru/ff0cal50

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

bubmmoreka [IOK
https://m.edsoo.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
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20

3JIEKTPOMAarHUTHBIE KojeOaHus B
UJealbHOM KoJiehaTeTbHOM KOHTYpeE.
AHaNOorus MEXIy MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUIMU

®opmyna Tomcona. 3akoH
COXpaHCHHS PHEPTUHU B HJICATHHOM
K0JIeOATETbHOM KOHTYPE

[IpencraBnenue o 3aTyxXaroIUX
KoJieOaHusx. BeIHYKICHHBIC
MeXaHHYecKHue Koyiebanus. Pe3onanc.
BuIiHY X 1€HHBIC 3JIEKTPOMArHUTHBIC
KOJIEOAHMS

[lepemennsiit Tok. CUHYyCOUJAIbHBIN
MepeMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIIJIMTYTHOE U
JNEUCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaPsKEHUS

Tpancdopmarop. [IponsBozacTso,
nepenaya v norpedieHue
3JEKTPUYECKON IHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHNE MIEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JMHUN 3JIeKTponepeaayd

DKOJIOTHYECKUE PUCKHU TTPU
IIPOU3BOJCTBE JIEKTPOIHEPTHUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOM
KU3HU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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30

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsle U TPOIOJIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa

3HeKTpOMaI‘HI/ITHbI€ BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
OJICKTPOMAardHMuTHBIX BOJIH

[IpuHuuUIBI paguocBa3u U
TeneBuaeHus. Pa3Burue cpeacTs
cBa3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJIHBD)

[IpsimonuHENHHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOM CpeIE.
Todeunslit HICTOUYHMK cBeTa. JIyu
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
oTpakeHus ceera. [loctpoenue
M300paKe€HM B MJIOCKOM 3epKajie
[Ipenomnenne cera. [lonnoe
BHyTpeHHee oTpaxeHnue. IIpenenbHblil
YTOJI ITOJIHOTO BHYTPEHHETO
OTpakeHHUs

JlaGopatopHas pabota «3mepenue
IIOKAa3aTeJsl MPETOMIIEHHSI CTEKIIa

JIunzel. [TocTpoenue n300pakeHUi B

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

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

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

but6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bubnunorexa [IOK
https://m.edsoo.ru/ffOcd7f6

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [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
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34

35

36

37

38

39

nuH3e. PopMyJsia TOHKOU JIMH3HI.
VYBenu4yeHue JUH3bI

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

Hucnepcus cera. CoxxHbI COCTaB
6emnoro ceeta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»

Nnurtepdepennus creta. dudpaxims
ceta. Judppakuronnas pemeérka

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

OnTrueckue MpuOOpPHI U yCTPOICTBA U
yCIJIOBUS UX 0€30MacHOr0 NPUMEHEHUs

I'panu1bl MPUMEHUMOCTH
KJIacCuuecKo MexaHuku. [loctynarst
CIIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

OTHOCHUTEBPHOCTH OJJHOBPEMEHHOCTH.
3amenJieHre BpPEMEHH U COKpalleHUE
JUINHBI

DHeprus U UMIYJIbC PEeISITUBUCTCKOM
yacTuibl. CBS3b MAaCChI C SHEPTUEH U
UMIYJECOM. DHEPTHUS MOKOS
Kontponbnas padota «Onrtuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/ffOcddle

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubmmoreka [IOK
https://m.edsoo.ru/ffOcf6f0



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
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®otonsl. Dopmyna [1nanka. DHeprus
Y UMITYJIbC (POTOHA

OTKpbITHE U HCCIEA0BAHNE
dbotorddekra. OnbiTer A. I'.
CroneroBa

3akoHb! porodddexra. YpaBHeHue
Duinmreitna s Gotodddexra.
«KpacHnas rpanuna» porosrddexra

JlaBnenne ceera. OnbiThl I1. H.
JleGeneBa. XuMuueckoe AciHCTBHE
CBeTa

TexHuueckue ycTpoicTa u
IPaKTHYECKOEe MPUMEHEHHE:
(dhoTorMeMeHT, POTOAATUHK,
CoJTHEYHast 0aTapes, CBETOUO]T

Pemenue 3agad mo reMe «JI€MEHTEI
KBAHTOBOM OIITHKHU»

Monens atoma TomcoHa. OTBITE
Pesepdopa o paccessHuiO 0-9acTHIL.
[lnaneTapHas Mozienb aToMa

IToctynarser bopa

Wznyyenne u nornomenue GoToHOB
IIPU MIEPEXO0JI€ aTOMa C OJTHOTO YPOBHS
SHEPIUM Ha Ipyroil. Buasl criekTpos
BoiHoBBIE cBOlCTBA YacTULl. BOJIHBI
ne bpoins. KopnyckymnsapHo-
BOJIHOBOM Jqyasin3M. CIIOHTaHHOE U

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubnuoreka [JOK
https://m.edsoo.ru/ffOcffc4

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d015e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bubnunoreka [JOK
https://m.edsoo.ru/ff0d091a

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0afa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa mo onpexneneHuio cocrasa

PAAOAKTUBHOI'O U3JTYyYCHUA

CgoiicTBa anbda-, 6era-, ramma-
u3nydeHus. BausHue
PaMOAKTUBHOCTH Ha )KUBBIC
OpTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMma-u3nydyeHue

OHeprus CBA3U HyKIOHOB B SIIpE.
Snepuble peakuuu. A nepHblil
peakrop. [IpoGiemMbl, nepCHeKTHBHI,
JKOJIOTUYECKHE ACIIEKTHI SIepHOMN
SHEPIreTUKHU

DnemMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOHAa. MeToIbl HAOMIOACHUS U
PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.
Kpyrusiii ctonn «@yH1aMeHTaIbHbIE
B3auMOASHCTBUI. EquHCTBO
(bU3MIEeCKOi KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKUE 3BE3bl, INIAHETBI, UX BUIUMOE
nBmkenue. ConHeuHast CHCTEMa

Counuie. ConHeuHas akTUBHOCTD.
Hctounuk sHeprun CosiHIa U 3BE31

bubmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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3BE3BI, X OCHOBHEIC
XapaKTEPUCTUKH. 3BE3IbI TNIABHOM
MOCJIe10BAaTENIbHOCTU. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbIE
MPEACTaBICHUS O MPOUCXOKICHUU U
spommonuu CoHIA U 3BE3]]

Mueunsiii [1yte — Hama ["anakTuka.
[Tonoxenue u nBuwxenne CosHua B
lanakruke. I'anaktuku. Y€pHbie
JBIPBI B I7Jpax rajgakTHK

Bcenennas. Pas0Oeranue rajakTHK.
Teopus bosbiioro B3peIiBa.
PenukToBOE H3iyyeHue.
MerTtaranakTuka

Hepemennsie mpob6iieMbl aCTpOHOMUHN

Kontpoinbnas pabota «51eMEeHTHI
ACTPOHOMHUH U aCTPOPUUKID)

O6o0matromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COMAIIBHOU U
STUYECKOM chepax eaTeTbHOCTH
YyeJoBeKa

O6o0maromuii ypok. Pois u mecto
(hU3HUKYU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa
O6o06matromuii ypok. Posb
(buzmveckoit Teopun B HOPMUPOBAHUHI
MPEJICTABICHUH O (PU3UIECKOM
KapTUHE MHpa
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O6o0matomuii ypok. Mecto
(hbu3mvIeCcKOi KapTUHBI MHPa B 00IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTaBICHUN O IPUPOEC

PesepBHBIil ypok. MarautHoe 1osie.
ONEeKTPOMarHuTHas MHAYKIHS

Pesepubiit ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

Pezepublil ypok. KBanroBas ¢usuka.
DneMEHTHI aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» dusuka, 10 kiace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocBemenue»

» Guzuka, 11 knace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M. noa
penakuueit [lapdentreBoit H.A., AkuinonepHoe obiiectBo «M31aTenscTBO

«IIpocseuienue»

METOAUYECKHUE MATEPUAJIbBI IS YAUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
PO1II https://resh.edu.ru/

NH®OYPOK https://infourok.ru/






