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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBanus pazpaboTaHa Ha OCHOBE IMOJIOKEHUU W TPeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOW 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 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€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, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3HKHU: JTUYHOCTHBIE,
MeTaInpeIMEeTHBIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o pusuke BKIIOYAET:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 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-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKHUE 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 TEXHOJOIM B cdepe DSHEPreTHKU, 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 TO3HAHUS MPHU BBIOJIHEHUHU UMH YUeOHBIX HCCIIECIOBAaHUM.

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
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3/esioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

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

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

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

Hoes »skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpoOjeMaM 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 ABJSAIOTCS (pusnueckue teopun (popmupoBaHHe MPEICTABICHUN 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).

CuUCTeMHO-ACSITENBbHOCTHBIN TOJIX0/T 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 MCXOJ U3 OCOOCHHOCTEH IUIAHUPOBAHUS 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 BHMMaHWE YJENSETCSs PEHICHUI0 Pacdy€THBIX M KayeCTBEHHBIX
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 pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 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
IpeIMETHOr0 KaOWHeTa (PUM3MKM WIM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
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.

JleMoHcTpaniuoHHOE  00Opy/ioBaHue (GopMUpYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBbIX JAEMOHCTpalui s
WCCIICIOBAaHMUS  W3y4YaeMbIX  SBJICHHH ¥  MPOIECCOB, OMIUPHYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHMUECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUAEC TEMATHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTHdecKue KOMILIEKTHI
1a00paTopHOTO OOOPYAOBAHUS JIOJDKHBI OBITH TIOCTPOCHBI 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 wuHTEpeca M CTPEMJICHHS OOy4YaIOMIMXCA K HAYYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTCIUICKTyaJIbHBIX 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.

JlocTmkeHne 3TUX Ienei oOecrednBaeTCsl pelIeHneM CIIEeIyIOMNX 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, D3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTHI acTPO(DU3HKHY;

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

e OCBOEHHE CIOCOOOB peIIEHUs pPa3Iu4HbIX 3a7ad4 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).

[Ipennaraempiii B mporpamMmme 1o (QU3MKe MepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paldOT ABISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JENAaeT BHIOOP
NPOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HHIAWBHIYaTbHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTO O3HAHUSA

@usnka — Hayka o mnpupone. HayuHble 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.
[IpyHIMT COOTBETCTBUS.

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 aBHkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUA.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Clio’)keHmne epeMENICHUN 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 TPHUMEHEHHE: 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.

HaOnronenrie ABUWKEHMsSI Tea, OPOILIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusle padbomul

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONpPEAEICHNUsS MTHOBEHHOM
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 nBuKeHUs Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropout 3akoH HeroToHa
JUIS. MaTepUagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 1711 MatepuanbHbIX 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 CKOMRKEHUS U cuiia TpeHus mokos. KoaddumumenT tpenus.
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 yCTpPOMCTBAa M MPAKTUYECKOE TNPUMEHEHHE: MOAIINITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAehOopMariiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

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 MarepuanbHOW TOYKM (Tena), CUCTEMbl MaTe€pUalbHBIX 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 SHEPIHUs 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.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

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, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Paznen 3. MosekyisipHast u3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIE TOJIOKEHUSI MOJEKYISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUSl 4YacTHL BellecTBa. MoJenu CTpPOEHHUsl Ta30B, 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.



Mopgens  ungeanpHoro raza. (OCHOBHOE  ypaBHEHHE  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 JlanbroHa. M30mponeccsl B UACANBHOM ra3e ¢ IMOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemlecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnpiThl 10 1M PYy3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogenb onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJICUCTBUS.

Monens, HILTIOCTpUpPYIOLIAs IPUPOLY AABICHHS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJICaJbHOrO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHMM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTU MEXTY IMapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepmoanHaMuueckass cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U ciocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
SHEPrUsi  OJAHOATOMHOTO  HWJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEmaoThl pH TeIIonepeaaye.

[Tonstue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K Hu3ompoueccaMm. I'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 TeroBod mamwmHbL [{ukn KapHo m ero xoaddummeHT mojae3HOro
JENCTBUA. DKOJIOTHUECKHE MPOOJIEMBI TETUIOPHEPTETUKH.



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

Jlemoncmpayuu

M3mMeHeHre BHYTpPEHHEW 3HEpPruM Teja MPU COBEPIICHUH 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 1m0 anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
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. Kpucramnuueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
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 MOIYUYCHHS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJICHUS] KPUCTAIUTMYECKOTO BEILIECTBRA.

JleMOHCTpalnust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0THOCUTEILHON BIIAXKHOCTH BO3AYyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKH 3apsia. JlBa Buaa dIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHWKM, OUAIEKTPUKU W IOJYHNPOBOJHHUKH. 3aKOH COXPAaHEHUS
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 Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCATOopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUUECKU TOK. YCIOBUS CYILIECTBOBAHUS JJIEKTPUUECKOTO 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 METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpuYecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX IMyYKOB.

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

DNEeKTpUYEeCKM TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIMUTOB.
DNEeKTpOoIUTHYECKAsT AUCCOLMALIUS. DIEKTPOIH3.



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

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

Jlemoncmpayuu

N3MepeHue CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOJHUKOB OT JIJIMHBI,
IJIOIIAV TTONIEPEYHOr0 CEUYCHUS U MaTepHUala.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

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

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOIA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHKYIIEH CHIIbI MCTOYHHKA TOKA U €r0 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 nonsamusi, CBSI3aHHbIE C MU3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, Tumnoresa, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKINS,
napaboJia, runepOona, ux rpadMku U CBOMCTBA, TPUTOHOMETpUUECKUE (PYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KHBOUW mpupoze, auddysus, ocMmoc,
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, J3JIEKTPHUYECKHE CBOMCTBA METAIIOB, AJIEKTPOJIMTHYECKAsl IHCCOLIMAINSA,
raJIbBaHUKA.

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

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAaHHEM MEXaHH3MOB,
y4€T TpEeHHS B TEXHUKE, MOJIIUIHUKY, 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, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JEKTPOIpPUOOpOB,
KCEPOKC, CTPYUHBI MIPUHTED, AJIEKTPOHArpeBaTEIbHbIE pUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHL.  B3auMMOJENCTBUE  IOCTOSAHHBIX  MAarHWTOB.
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 TOJISI JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOkOM. OnbIT Jpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pabota cumsl JlopeHnia.

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

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
IIPOBOJIHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CAaMOWHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpoOHCTBA M MPAKTUYECKOE TPUMEHEHUE: MOCTOSHHBIC
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, 1abopamoptvle pabomeol

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 31eKmMpoMaZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  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 JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYEeCKUMHU U
AIEKTPOMarHuTHEIMU KojeOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJCATBHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBiieHne 0O 3aTyxaroUUMX KoJieOaHUsX. BBIHYKIE€HHbIE MEXaHUUYECKHE
kosnebanus. Pezonanc. BeiHyKeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

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

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUICCKOM
SHEPTUU. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJICTBE 3JIeKTpo3Hepruu. Kynbrypa
VICIIOJI30BAHUS JJIEKTPOIHEPIMHU B IIOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOT0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHOM cHUCTeMbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUNA MASTHHUK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMS.

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

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCAMHEHUU PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb JIMHUU JIEKTPONEpPeaaUuH.

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. Beicota 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 MEKTPOMATHUTHBIX BOJIH.

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

[IpuHUMTBI pagUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
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.

HaOmnroienrie oTpakeHust 1 IpesIoMIICHUSI 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,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHITus.

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 MIPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
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 cujla TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHUil B
coOMparolux U pacceuBaroluX JuH3ax. Dopmyiia TOHKOW JUH3bI. YBeJIUYEHUE,
JaBaeMo€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHblE HUCTOYHUKH.
VYcaoBus HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEp(QEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

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

ITonapusanus caera.

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

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB U300payKEHHM B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinm crera.

Hab6mronenne nudpakimm ceeta.

HaGmronenne nucnepcuu cBera.

[TonyueHue cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ mOMOIIbI0 AUGPAKLIUOHHON PEIETKH.

HaOnroienue nosspuszanuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol



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

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

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

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE 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 [1nanka cBsizu sHEprun GOTOHA C €TO YACTOTON. DHEPTUS
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 NPAKTUUECKOE TPUMEHEHHUE: (POTOIJIEMEHT,
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.

BousHoBbie cBolicTBa yactull. Bosusl ne bpoiinist. KoprycKyisipHO-BOIHOBOM
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  1mo  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 uncio aapa. M30Tomnsl.

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.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl U NEPCHEKTUBBI
SAIEPHOU SHEPTEeTUKU. JKOJIOTUYECKHE ACTIEKTHI IAEPHOU SHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HaOJIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.

dyHpamMeHTaIbHbIe B3auMoieicTBUS. EAMHCTBO (hr3nuecKkoil KapTUHBI MUpa.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, 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 ACTPOGU3ZUKH

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] TJIABHOW IOCJENA0BATENbHOCTU. BHYyTpeHHEe 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 ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN Il ONpEe/IeTICHUs MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOJyIIapys U IPKUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Ponb @u3ukm U acTpOHOMHH B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M 3TUYECKOH cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTUHE MHpPA, POJIb (PU3NYECKON TEOPHUH
B (OpPMHpPOBAHWM NPEACTABICHUA O (DUIUYECKON KapTHUHE MHpA, MECTO
¢u3nyecKoil KapTUHBI MHpa B OOILEM Psy 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,
OuoJ0THH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
NO3HAHUA: SIBJIEHUE, HAay4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHs, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPHUYECKHUE
(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 o0bEMa Tell.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MPUPOJE, KOJIEOATEIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOU NPUPOJE, ICUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaJIbHBIN
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, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas OaTapes.



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

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro 0OIero
oOpa3oBaHus (0a30BBIM YpPOBEHb) JOKHO OOECICUHUTh JTOCTHXKEHHE CIICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHUSI yUeOHOTro npeamMera «Du3nKka» T0KHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA W OMbITA JIEITEIBHOCTH B MPOILIECCE pPeaar3allii OCHOBHBIX HAIpPaBJICHUU
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOM MO3UIMK 00YYaIoIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA UHCTUTYTaMU B COOTBETCTBUM C
uX QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEHOCTH;

2) IaTPHOTHYECKOTO0 BOCTIMTAHHUSA:

chOpMHUPOBAHHOCTh POCCHICKOU Ipa)XJaHCKOU VUJICHTUYHOCTH,
MaTpUOTU3MA,;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYKE;



5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K pa3InyHbIM cepaM NpodecCHOHAIBHON AESTENbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEpLIATh OCO3ZHAHHBINA BHIOOP
Oyay1uieit npodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(OpMHUPOBAHHOCTh 3KOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapaKTepa 3KOJOTMYECKHX MPOoOIeMm;

IJTAHUPOBAHUE U OCYIIECTBJIICHUE JECUCTBUN B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUA LIeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHnue OMbITa JEATEIBHOCTH SKOJOTMYECKONM HalmpaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKM  OCYLIECTBJIATh  NPOEKTHYH) M HCCIEHOBATENIbCKYIO
JEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jornueckue aeiMcTBus:
CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNISITh eI JCATCIBHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPHUU HX
JIOCTHIKCHMS,
BBISBIISATH  3aKOHOMEPHOCTM W TPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbl C YYETOM aHAIN3a HUMEIOIINXCS
MaTEPUAIBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIBbHOCTH;
KOOPJAVUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  peajibHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATHBHOE MBIIICHUE TIPHU PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIFOYEBBIMU MOHATHUSMH M METOAAMHU
(U3HYECKON HAyKU;



BJIa/IETh HaBbIKaMH y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHON JESITeNbHOCTU
B 00siacT (pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuleHusl 3a/ay (U3UUYECKOTO COJAEpkKaHUs, NTPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [T03HAHUS;

BJIAJECTh BHJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4EeOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00s1acTU pU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTYMEHTHl IJIs JI0Ka3aTelbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOU
JeSITeNIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DU3HUKY;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUsA N0 (U3UKE B TNPAKTUUYECKYIO 001acTb
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTrHHAIbHBIE TIOAXO/IbI M PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

Pabora ¢ nndpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJyYe€HUS MH(OpManuu (U3HUECKOTO COAEpKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOWCK, aHaJH3,
CUCTEMATHU3allMI0 M HHTEpIpeTanuio MHGOpPMalUU pa3iNuHbIX BUAOB U (QopM
IpEICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AIIMOHHBIX
3a71a9 ¢ COOMIOJICHHEeM TpeOOBaHUN JSPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
TMTUEHBI, pPecypcocOepeXeHHsl, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAUCHUS MH(POPMAIMH U LEIEBON ayAUTOPUHU, BHIOHPAs ONTUMAIIbHYIO
(dopMy npeacTaBIeHUS U BU3yalu3allUu.

KoMMmyHMKaTHBHBIE YHUBepPcaJbHbIEe YueOHbIe elicTBUA:
OCYIIECTBJISATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIHHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIUKTHBIX CHTyallMd ®  CMsT4aTh
KOH()JIMKTHI;



Pa3BEPHYTO W JIOTUYHO H3JIAraThb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U MUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHIAWBUIYUIBHOU
paboThI;

BBHIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KXKJAOTO WICHA KOJJIEKTHBA;

MPUHUMATh 1EJIHM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAVUHUPOBATH JEUCTBUA II0 €€ JIOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacrpefensaTh pojdd C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU paboTHI;

OILICHMBAaTh KAa4eCTBO CBOEr0 BKJIAJa M Ka)XJIOr0 YYaCTHHKA KOMaHIbl B
00U pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEU C TMO3UIMUH HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaIIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO AESITEIBLHOCTh B 00JIaCTH
GU3MKM W acTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PELICHUS] PACYETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS MPAKTUYECKONH paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
(GU3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESTEIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJAJE€Th HABbIKAMM  IIO3HABATEIbHON  peQuieKCMM  Kak  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUM M MBICIUTENbHBIX IPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHMUII;

UCIIOJIb30BaTh NPUEMBI pe(IIeKCUN JUIsl OLEHKHU CUTYyallMM, BbIOOpa BEPHOIO
pelIeHus;



yMETh OLIEHUMBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TMpH aHadu3e pe3yibTaToB
JeSITeNIbHOCTH;

NPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHUBBI W apTryMEHTBl JPYTHUX TMPU aHAM3€e pe3yJIbTaToB
NEeSITENbHOCTH;

npu3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpouecce AOCTHXKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI
no Qu3nuKe a8 ypOBHS cpeaHero oOmero oOpa3oBaHUS Yy OO0y4arolmUXCs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN WUHTEIIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHHME, BUCTh HANPABICHUS PA3BUTHUS COOCTBEHHOM IMOLIMOHAIBHOUN cepsl,
OBITH YBEPEHHBIM B ce0e€;

CaMOpEryJIMPOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJaNTUPOBATBCA K
IMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIEJIA U
yCIexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHHUE
JIpYTHX, YYUTBIBATb €r0 TPH OCYIIECTBICHHH OOMICHHUS, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3pemiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIBHOCTH JIOICH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS U3YYCHHBIX (UBUYECKUX MOJCNCH:
MaTepHalbHasl TOYKa, MHEePIUAIbHAs CHCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUYECKUM 3apsijl PU pelieHun (PU3nYecKux 3aj1ay;

pacro3HaBath (GU3NYECKUE SIBJICHUS (MPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



IEKTPOJUHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
IBW)KEHHE, CBOOOJHOE TMaJeHUE TeJl, ABM)KEHHE 110 OKPYXKHOCTH, HHEpLu,
B3auMojielcTBue Tel, Tuddy3usi, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUIAKOCTEH
U TBEPABIX TEJI, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCHApPEHHE, KOHJEHCALMs, IUIABJIEHUE, KPUCTAIU3alus, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, ITOBBIIICHHUE JIABJIICHHS Ta3a [IPU €ro HarpeBaHWU B 3aKPBITOM
cocyzie, CBSI3b MEXJAy IapaMeTpaMu COCTOSHMS Ta3a B H30Ipoleccax,
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsJI0B;

OMHCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Yys (PU3MUECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMIIYJIbC TeJla, KHHETUYECKasl dHEprus, NOTEHUUANbHAs SHEPrus, MeXaHudyeckas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPH ONHCAHWU TPABUIBHO TPAKTOBATH
(Gu3MUECKUIl CMBICT MCIOJb3YEeMbIX BEJIMYMH, UX OOO3HAUYECHHUS] M €IUHULIBI,
HaXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIIMYUHY C APYTUMHU
BEJIMYMHAMU;

OINKCHIBaTh M3YUYCHHBIC TEIUIOBBIE CBOICTBA T€JI M TEIUIOBBIE SBIICHUS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUKEHUS MOJIEKYJ, CpEIHEKBaJApaTUuIHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsA 3HEprus, paboTa rasa,
KOO(POUIIMEHT TOJE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTels; NpPU OINHUCAHUU
OPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HX
0003HaueHUs W EAUHUIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEJIMYMHAM;

OINMCHIBATH U3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUYMHBL: DJIEKTPUUECKUHN 3apsl,
IEKTPUUYECKOE T10JI€, HANPSIKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh ITOTEHIMAJIOB;
Opy ONHMCAHUM TMPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAUYEHUS M E€JIMHHUILIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BEJIMYHMHY C APYTMMH BEIMYUHAMY;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (U3NUYECKUE
3aKOHBI U MPUHLMUIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpAaHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPHO3ULMH CHJI, MPUHUUII PaBHONPABUS HHEPLHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETHYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIUMH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIFOTHOM TeMIepaTypoi, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHMs
ANEKTPUUECKOro 3apsja, 3akoH KyloHa, Mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (IpaHHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh yCJIOBHsS UX O€30MAaCHOTO MCIIOJIb30BAaHUS B
IIOBCETHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUIO (DU3UYECKUX SIBICHUN W
MPOLIECCOB C HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHHM, MPU STOM
dbopmyimpoBarh mpobieMy/3agady H THIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O000pY/IOBaHUSA, MPOBOAUTH OIBIT U
bopMyJIHMPOBATH BHIBOJIHI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUYECKUX BEJIWYUH, MPU
TOM BBIOMPATh ONTHUMAJBHBIN CIOCOO M3MEPEHHS M HCIOJb30BaTh HM3BECTHHIE
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHII;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (QPU3WYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY,
(buUKCUpOBaTh pPe3yJbTAaThl MOJYYCHHOW 3aBUCUMOCTU (PU3MUECKUX BEIUYHUH B
BU/JIe TaOIUII ¥ TpauKOB, IETaTh BEIBOIBI IO pe3yIbTaTaM UCCIICIOBAHMUS;

coOroaTh MpaBuiia 0€30MacHOro Tpyda MpHU MPOBEACHUHN HCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEILCKON W TMPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py0BaHUS;

pemiath pacy€THBIC 3a7add C SBHO 3aJaHHOW (PU3MUECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4u
BBIOMpaTh (HU3NYECKYI0 MOJENb, BBIICIATh (PU3UUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMMbIE Ji €€ PEIICHUSs, MPOBOJIUTh PAcuy€Thl U OLIEHUBATH PEATbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHHM C ONOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3uYecKue sIBJICHNUS,

UCIIONB30BaTh  NpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH()OPMALIMOHHBIE TEXHOJIOTUU JJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTaBICHUS YYEOHOW M HAYy4YHO-TIOMYJISIPHON MH(POPMAIINU, TTOTYYECHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJydaeMyt0 HHPOPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXAIOIIETO0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN KU3HH
JUIst o0ecriedeHus: 6e30MacHOCTH MPU OOpaleHUU ¢ MPUOOpaMu U TEXHUUECKUMU
YCTPOMCTBAMH, JJISI COXPAHEHUS 3JI0POBbSI U COOIIOJICHUS] HOPM SKOJOTMYECKOT0
MIOBEICHUS B OKPYKAIOLIEH CpeJIE;



paboTath B TpyIIE C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PAMOHAIBHO paclpeneisTh O0O0S3aHHOCTH WU
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAILUSX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXJI0TO U3 YYACTHUKOB TPYIIIbI B PEHICHUE PACCMATPUBAEMOMN MTPOOJIEMBL.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpa, B PA3BUTUHU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIeei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUECYHbII UCTOYHUK CBETA, SiACpHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sipa MpU pPEIIeHUU (PU3NIECKUX
3az1ag;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DU3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JACHCTBUSA TOKA, B3aMMOJICHCTBHUE
MarHuTOB, SJICKTPOMAarHWUTHAasE WHAYKIUSA, JEUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsiji, JIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JUCIEPCUs CBETa,
dbotoanexTpudeckuit 3pdext (pororddekT), cBeToBOE aBiIeHUE, BOSBHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAs
PaINOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTHYECKHE,  DIIEKTPUYECKYIO  TPOBOAUMOCTh  PA3IMYHBIX  Cpela) |
AIICKTPOMArHUTHBIE SIBJIEHUS (TIPOIIECCHI), HUCIOIb3YysS (U3NUecKue BETUUUHBI:
DIEKTPUYECKUIN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DJICKTPUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, AJCKTPOJBIDKYIAs CHia, paboTa TOKa,
WHIYKIHMST MarHUTHOrO mojsi, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KaTyIIKW, SHEPTUsl DJIEKTPUUECKOTO M MArHUTHOIO TMOJIeW, MEpHOJ] W YacToTa
KojeOaHuii B KoJieOATEIbHOM KOHTYpe, 3apsii M Ccuja TOKa B IpOIEcce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMi, (OKYCHOE pacCTOSHUE U
OTNTHYECKasi CWJa JIMH3BI, TIPU OMHCAHWHM TPABUILHO TPAKTOBaTh (HU3UYCCKUI
CMBICII HCIIONB3YEMBIX BEIWYUH, MX OO0O3HAYCHHWS U EIAUHUIIBI, YKa3bIBaTh
bopMyibl, CBS3BIBAIOUIME JIaHHYIO (U3UYECKYI0 BEIUYHHY C JPYyTUMH
BEJINYMHAMU;

ONMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIb3YS
¢dbu3nuecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI H



4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, TEPHO]I TTOTypaciaa, SHEPTUsI CBSI3U
aTOMHBIX SiZIep, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3MUYECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHHUIIBI, YKa3bIBaThb (OPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYUHAMU,
BEIYHCIIATH 3HAYCHUE (PU3NUCCKON BETUIMHBL

aHAIM3UPOBATh (PUBUUYECKHUE TMPOIECCHl U SBICHUS, UCIOJB3YsS (PU3NUECKHE
3aKOHBI U MPUHIUIIBL: 3ak0OH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalIeTbHOTO
COCIMHEHUs TNPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKITUH, 3aKOH TPSIMOJIUHEHHOTO PacIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHe OWHINTEHa s GoTtorddexra,
3aKOH COXpaHEHHUS! HHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsJia, 3aKOH COXPAaHEHHs] MAacCOBOTO 4YMCIIa, MOCTysathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, IpHu 3TOM pa3indaTh CIOBECHYIO (hOPMYITHUPOBKY
3aKOHA, €ro MaTEeMAaTHYEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIbl, O0OJACTH)
PUMEHUMOCTH;

OTIPEIENISITh HAIIPABJICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI IPOBOHUKA
C TOKOM, cujibl AMmnepa u cuiibl JlopeHna;

CTPOWTHh W OIKCHIBaTh H300paKEHUE, CO37aBaEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 WCCIICNOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHUI: TIPH 3TOM
dbopmynupoBath TpobieMy/3agady M TUMNOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOJWTH OIBIT M
(bopMyIMpPOBATH BHIBOIHI,

OCYHIIECTBIISTh MPAMbBIE M KOCBEHHBIC U3MEPECHUS] (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJb30BaTh HM3BECTHHIE
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPCHHIA;

WCCJICIOBATh 3aBUCUMOCTH (U3MUECKHX BEIUYHMH C HCIOJIb30BAHHEM
OPSIMBIX HM3MEPEHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpauKoB, IeJaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BaHHUS,

coOJro1aTh MpaBmiia 0€30MacHOrO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
paMKax y4eOHOTO OSKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOH W MPOEKTHOU
JESTENHPHOCTH C HMCIOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000pyI0BaHUSA,

pemiath pacu€THblE 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOM MOJIEIbIO,
UCTIOJIB3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIM3a YCIOBHS 33J1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (HOPMYIIHI,



HEOOXOUMbIE JUIsl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
HOJIyYE€HHOT'0 3HaueHUs (PU3NYECKOM BETNUMNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTHYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C ONOPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3uYecKue SIBJICHUS,

UCIIOJb30BaTh  MpPH  pEIIeHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUU
U TPECTaBIICHU YYEeOHOW M HAy4YHO-TIOMYJSIPHON MH(pOpPMALINU, MMOTYYEHHOU U3
pa3IUYHbIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMYI0 HH(OPMAIIHIO;

OOBSICHATH NPHUHLMIIBI JCHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOTO HCIOJIb30BaHMS B MOBCEAHEBHON
KU3HY;

NPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIst o0ecriedeHus: 6e30MacHOCTH MPU OOpallIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAHEHHUS 30POBbA M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEICHNUS B OKPYKAIOILIEH CpeJIE;

paboTaTe B TIpyIIlE€ C BBIINOJHEHUEM PAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpPyNNbl, PaLUOHAIBHO PpACHpPENeNsITh O0OS3aHHOCTU U
IJIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 9acoB

Ne
/i HaumeHoBaHMe pa3/iesioB U TeM Kontpo IpakTua
NporpaMMbl Bceero JbHBIE ecKue
padoThI padoThI
Paznen 1. PUBUKA U METO/JbI HAYUYHOI'O ITIO3HAHUS 24
1.1 ®usmKa 1 METOABI HAYYHOTO MTO3HAHUS 2 0 0
Paznen 2. MEXAHUKA 184
2.1 Kunematuka 5 0 0
2.2 JuHamuka 7 0 0
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA 244
31 OCHOBBI MOJIEKYJIIPHO-KUHETUIECKOH 9 0 1
TEOPHH
3.2 OCHOBBI TEPMOJUHAMUKH 10 1 0

OoOopynoBanue

B pamkax nporpammsl
«Touka pocra»

B pamkax nporpaMmsl
«Touka pocTa»

B pamkax nporpaMmsl
«Touka pocta»

B pamkax nmporpammsl
«Touka pocTa»

B pamkax nporpamMmsl

«Touxka pocTa»

B pamkax nporpamMmsl
«Touxa pocta»

DJIeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

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

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

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



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

ArperaTHHe COCTOsIHHA BCIICCTBA.
da3oBbIe Nepexoabl

3.3

Pasnea 4. JIEKTPOAUHAMUKA 224

4.1 DIIeKTpOCTaTUKA

4.2 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B
' pa3IM4YHBIX Cpelax

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

10

12

68

B pamkax nmporpammsbl
«Touka pocta»

B pamkax nporpaMmsl

«Touka pocTa»

B pamkax nporpamMmsl
«Touka pocTa»

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72



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

TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

Koan4yecTBo 4acoB

Ne HanmenoBanue pa3jieiioB 4 TeM
Konrpoas IIpakTnu
n/n NPOrpamMMmbl Bcero
Hble ecKHe
padoThbI padoThbI
Pazpnen 1. JIEKTPOJAUHAMUKA 114
11 MaruutHoe nose. DJIeKTpOMarHuTHas 1 1 3
MHAYKIHS
Paznen 2. KOJIEBAHUSA U BOJIHbI 24y
51 MexaHn4yeckue 1 3J€KTpPOMarHuTHbIE 9 0 1
KoseOaHus
99 MexaHnyeckue 1 3J€KTpOMarHuTHbIE 5 1 0
BOJIHBI
2.3 OnTHka 10 0 3

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH 44

3.1

OCHOBBI CIEIIUAJIBHON TE€OpUH

4 1 0
OTHOCHUTEIBHOCTHU
Paznen 4. KBAHTOBAS ®U3UKA 154
DJ1eMEHTHI KBAHTOBOU OITUKHA 6 0 0

4.1

OobopynoBanue

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

B pamkax nporpammsl
«Touka poctay

B pamkax nporpamMmsl
«Touka pocTa»

B pamkax nporpamMmsl
«Touka pocTa»

B pamkax nporpaMmsl

«Touka pocTa»

B pamkax nmporpammbl
«Touka pocta»

B pamkax nporpaMmsl
«Touka pocTa»

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

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c



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

4.2 Crpoenue aroma

4.3 ATOMHOE SApO

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN 74

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU

Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroriee MOBTOPCHHE

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

Ta

68

B pamkax nporpammbl
«Touka pocta»

B pamkax nporpammbl

«Touka pocTta»

B pamkax nporpaMmsl
«Touka pocTa»

B pamkax nporpammsl
«Touka poctay

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

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

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

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



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

IHOYPOYHOE IIVIAHUPOBAHHUE

MaTepuaIbHOU TOYKH

10 KJIACC
Kosnn4yecTBo 4yacos DJIEeKTPOHHbIE
Ne aTra u¢poBbie
Tema ypoka Konrpo Ilpaktn  OGopynosanue /I uugpp
n/n Bcero JIbHBIE yecKue H3yYCHUA Oﬁpa?.OBaTeJIbHI)Ie
padoThI padoThbI pecypchl
dusuka — Hayka o npupoje. Hayunsie 1 0 0 bubnmnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢puszuku B HhopMUpOBAHUHT
COBPEMEHHOM i)a YHOU K(E IT)I/IHII,)I MHpa, B 1 0 0 bubmorexa HOK
p . y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEeTbHOCTH JIIOICH
MexaHn4eckoe JBHKCHUE.
OTHOCHUTENIPHOCTh MEXaHHYECKOTO bubnuorexa [{OK
1 0 0
nerxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue
PaBHOMEpHOE IPSIMOJIMHEHHOE JBUYKECHUE 1 0 0 bubmorexa HOK
p p s https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 0 0 bu6nuorexa IIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHOe majieHre. Y CKopeHue 1 0 0 but6mmoreka [JOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc
Kpuponuneiinoe nBmxenue. J[prkenne 1 0 0 bubmuorexa [JOK
MaTepuaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunatmn oTHOCUTENBHOCTH ["anumes.
WHuepruanbHbie cHCTeMBbI 0TcueTa. [1epBoIit 1 0 0 bubmorexa [TOK
P - Hep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHIun cynepno3uiuu
. PHHH yHep t bubmuorexa [JOK
cuit. Bropoii 3akon HeroToHa uis 1 0 0

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

18

19

Tpetuii 3akoH HploTOHA 1J19 MaTepUaIbHbBIX
TOYEK

3akoH BceMHUpHOro TsaroreHus. Cumna
TsokecTH. [lepBas kocMuueckasi CKOpoCThb

Cuna ynpyrocru. 3akoH I'yka. Bec tena

Cuna tpenus. Koapduuuent tpenuns. Cuna
COIIPOTHBIICHUS TIPH JBM)KCHUH TEJa B
KHJIKOCTU WJIU Ta3e

[TocTynarenbHOe U BpanaTesbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO TENa.
MowmenTt cuisbl. Ilneuo cuibl. YciaoBus
paBHOBECHs TBEPIOIO Tea

Nmnynbc MaTepruanbHOM TOYKH, CUCTEMBI
MaTepUalbHbIX TOYEK. IMITyIbC CHIIBIL.
3aKkoH coXpaHEHUs1 UMITyJbca. PeakTuBHOE
NIBIKCHHE

Pa6ota u moutHocTh cuitbl. Kunernueckas
SHeprus MmarepuanbHoi Touku. Teopema 00
M3MEHEHUU KMHETHYECKON SHepTUu

[TorenumansHas sueprus. [loreHnmanbHas
SHEPTHSI YIIPYTO Ae(POPMHUPOBAHHOMN
npyxuHbl. [ToTeHMabHAs SHEPrUs Tea
BOJIM3H MMOBEPXHOCTH 3EMITH

HOTCHIII/IZUIBHBIG M HCTIOTCHIMUAJIbHBIC CUJIBI.

CBs3b pa6OTBI HEMMOTCHIMAJIbHBIX CUJII C
H3MEHEHHEM MEXaHMISCKOM OHEpPIrun
CHCTEMBI TeJl. 3aKOH COXpaHCHHA
MEXaHUYEeCKOMU OHCPIrun

Jlaboparopnast pabora «Mccnenopanue
CBSI3U pa0OTHI CHITBI C H3MEHEHUEM

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3d00

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3e18

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3f76

but6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

https://resh.edu.ru/subject/2
8/10/



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

20

21

22

23

24

25

26

27

28

29

30

MEXaHMYECKOI HEPTuu Tella Ha IpuMepe
PacTsHKEHUS PE3NHOBOTO KIyTay

Konrponsnas pabora o Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

Xapakrep ABHKEHUS U B3aUMOJICHCTBUS
YacTHUIl BeuecTsa. Moenu CTpoeHus ra3os,
KUJKOCTEN U TBEPIBIX TEIl

Macca moneky. KoauyecTBo BemiecTsa.
[Tocrosnnas ABoraapo

TennoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [llkana temneparyp Llenscus

Uneanpueiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

AOcomtoTHas TeMIepaTypa Kak Mepa
CpeqHel KHHETHUECKON SHEPTUU JBUKCHHUS
MOJIEKYJI. YpaBHeHHUEe MeHieneeBa-
Knaneiipona

3axon [lanpToHa. ['a30BEIE 3aKOHBI

Jlaboparopuas padota «VccnenoBanue
3aBUCUMOCTHU MEXK]y ITapaMeTpamu
COCTOSIHHSI Pa3pPEKESHHOTO Ta3a

I/I30Hp0HGCCH B NACAJIbHOM I'a3€ U Ux
rpa(pnqecxoe OpeaAcCTaBJICHUC

BuyTpeHHsis s3HEprusi TEPMOAMHAMHYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

https://resh.edu.ru/subject/2
8/10/

https://resh.edu.ru/subject/2
8/10/

https://resh.edu.ru/subject/2
8/10/

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

https://resh.edu.ru/subject/2
8/10/

https://resh.edu.ru/subject/2
8/10/

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31

32

33

34

35

36

37

38

39

40

41

42

KonuyecTBo TemnoTer u pabota. BHyTpeHH s

SHEPTHsI OJJHOATOMHOT'O UJICaTLHOTO Ta3a
Bupl Terionepenaun

V nenbHast TEINIOEMKOCTD BEIIECTBA.
KonugecTBO TEmIIOTHI MpH TEIUIONEpEaaye.
AmabaTHBIN MPoIecC

IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHUE K U30IpoLeccaM

HeoOpaTuMOCTh NPOILIECCOB B IPHPOE.
Bropoii 3ak0H TepMOIMHAMUKH

[Tpunmun gevicteus u KII/ TermoBoi
MAaIITUHEI

uxn Kapno u ero KITJ]

DKOJIOTHYECKHE HpO6J'IeMBI
TCIIJIOSHCPTCTUKU

O6o06matromuit ypok « MosnekysipHas
¢u3nka. OCHOBBI TEPMOTMHAMHUKIDY

KonTponbHas padbota no teme
«Monexynsipaas ¢puzuka. OCHOBBI
TEPMOJUHAMUKN

[TapooGpazoBaHue U KOHICHCAIHSL.
Hcnapenue u kunexnue

AOCOIIOTHAsT 1 OTHOCHUTENIbHAS BIAKHOCTH
Bo3ayxa. HaceieHHsIi nap

TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIIHSI CBOWCTB
KpucTayyioB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepHUaIbI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubmunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ffOc5efc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

bubnunorexa LIOK
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/2
8/10/

https://resh.edu.ru/subject/2
8/10/

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

bubnmnoreka [IOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

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

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



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://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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53

54

[InaBnenue n kpucTaM3anus. Y aeiabHast
TertoTa rmiaByieHus. Cyomumanus

ypaBHeHI/IC TEIUIOBOro OanaHca

DnexTpuszaius Tea. DIeKTPUIECKUi 3apsi.

JIBa BuJa IEKTPUUECKUX 3apsiI0B

[IpoBOHUKH, TUANEKTPUKHU U
MOJIYTIPOBOIHUKH. 3aKOH COXPAHEHUS
JJIIEKTPUYECKOTO0 3apsiaa
B3aunmopeiictBue 3apsanoB. 3akoH KynoHa.
ToueyHbIi dIIEKTPUYECKUN 3apsi]
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[IpuHUUI Cynepno3UIUH 3JIEKTPUIECKUX
nosei. JInnnu HanpsHKEHHOCTH

PaboTa cuit 351eKTpOCTaTUYeCKOro MOJIS.
[Torenuman. Pa3HocTe NOTEHIIMAIOB
[IpoBOIHMKYN U ANDIIEKTPUKU B
3JIEKTPOCTATUYECKOM I10JIE.
JvsnexkTprudeckasi IpOHUIIAEMOCTh

Onexrpoémkocts. Konaencarop

3J'ICKTpOéMKOCTB IJIOCKOI'O KOHJACHCATOpA.

3HCpFI/I$I 3apAKCHHOT'O KOHZICHCATOpa

Jlaboparopnast padota "U3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMIT NENCTBYSA U IPUMEHEHHE

KOH/IEHCAaTOPOB, KOMTUPOBAJILHOTO amIapara,
CTPYHWHOTO MPUHTEPA. DIIEKTPOCTaTUYECKas

3amuTa. 3a3eMIIeHUE 3IEKTPOIpHOOpOB

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6820

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6df2

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

https://resh.edu.ru/subject/2
8/10/



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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60

61

62

63

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [ToctosaaubIi Tok. Cuna
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1s1 yyacTka Lenu

[TocnenoBarenbHOE, TApaIIEIBHOE,
CMEIIIaHHOE COEAMHEHNE TPOBOIHUKOB.
Jlaboparopnast padota «3yuenue
CMEUIAHHOTO COEIMHEHUSI PE3UCTOPOBY
PaboTa 1 MOLITHOCTH JIEKTPUUECKOTO TOKA.
3akon Jlxoyns-Jlenna

3axon OMa i MOJIHOM (3aMKHYTOI)

aJeKTpru4ecKon nenu. Koporkoe 3aMmbIkaHue.

Jlaboparopuas padota «M3mepenune D/1C
HNCTOYHHKA TOKA U €0 BHYTPCHHET'O
COITPOTUBJICHU S

DNeKTpOHHAs! TPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METAaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

OnexTpuueckuii ToK B BakyyMme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

ITomynpoBOAHUKH, UX COOCTBEHHAS U
puUMecHast mpoBoauMocTh. CBolicTBa p—N-
nepexozaa. [loaynpoBogHIUKOBBIE TPHOOPHI

DIEeKTpUYECKHUM TOK B pacTBOpax U
pacriaBax JIeKTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOIUAITHS.
DIIEKTPOJIN3

DNEeKTPUYECKUM TOK B rasax.
CaMocCTOSATENBHBIN U HECAMOCTOSATEIbHBIN
paszpsa. Moinnus. [1nazma

https://resh.edu.ru/subject/2
8/10/

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

bubmunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnmnoreka LIOK
https://m.edsoo.ru/ff0c7ae0

https://resh.edu.ru/subject/2
8/10/

https://resh.edu.ru/subject/2
8/10/

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

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

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



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

64

65

66

67

68

DNeKTpUYECKHUE MPUOOPHI M YCTPOMCTBA B KX
npakTuieckoe npuMenenue. [Ipasuia
TEXHHUKHU 0€30MacHOCTH

O6o0maromui ypok «JIeKTPpOIMHAMUKAY

KonTponbhas pabota no teme
«2nektpocrartuka. [locTossHHBII
ANeKTpuYecKuil TOK. TOKH B pa3IU4HbIX
cpenax»

Pesepubiil ypok. KonTponsnas pabora mmo
Teme "DeKkTpoanHaMuKa"

PezepHblil ypok. O000maronuii ypox mo
temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubmunoreka [JOK
https://m.edsoo.ru/ff0c86fc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

bubnmnoreka LIOK
https://m.edsoo.ru/ffOc8f6c



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

IHOYPOYHOE IIVIAHUPOBAHHUE
11 KUIACC

Tema ypoka

IlocTostHHBIE MATHUTHI U UX B3aUMOJEUCTBHUE.
MaruutHoe noJie. BeKTop MarHUTHOM MHIYKIIHH.
JIMHUM MarHUTHOW UHAYKIUU

MaFHI/ITHOG I10JIC HpOBOI[HI/IKa C TOKOM. OHI)IT
Opcrena. BzaumoneiicTBie mpoBOIHUKOB €
TOKOM

Jl/p «M3y4eHne MarHuTHOTO TOJIS KATYIIKH C
TOKOMY. /[eliCTBME€ MAarHUTHOTO TOJIS Ha
IIPOBOJTHUK C TOKOM.

Cuna Amnepa. JI/p «MccnenoBanue neicTBus
IIOCTOSIHHOT'O MarHUTa Ha paMKy ¢ TOKOM»

JlelicTBME MAarHUTHOTO TOJIS1 HA JIBHXKYIIIYFOCS
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora
cunel JlopeHiia

DnekTpoMarHuTHas HHAyKIuUsA. [IoTok BekTopa
MarHuTHOW UHAYKIMK. DJ1C HHAYKIHH.

3aKoH 3JIEKTpOMarHuTHON uHaAykiuu dapanes.
Jl/p «MccnenoBanue sIBICHHUS dIICKTPOMArHUTHOM
WHIYKIAD)

NunyktuBHOCTH. SBNeHue camounaykuuu. IJ1C
CaMOMHIYKIIMU. DHEPrusi MArHUTHOTO MOJIs
KAaTYLIKA C TOKOM. DJIEKTPOMarHuTHOE TOJIe

KoanuyecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoThbI

IIpakTn
YyecKue
padoThbI

OobopynoBa
HHe

JlaTa
U3YYeHUs

DJIEeKTPOHHbBIE
uugposeie
o0pa3oBaTejibHbIEC

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9778

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9acO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

11

12

13

14

15

16

17

TexHuueckue yCTpoicTBa U UX MPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YacTHUL, UTHAYKIIMOHHAS €Yb.

O6o06maromuii ypok «MarHuTHoe moJie.
DJeKTpOMAarHuTHAsT HHIYKIIUSD

KonTponbnas pabora mo Teme « MarHuTHoOe
noJie. DJIEKTPOMArHUTHAsI MHIYKIUS

CBo0OOIHBIE MEXaHUYECKHE KOJIEOAHMUS.
["apmonnueckue konebanusi. Y paBHEHUE
rapMoHHUYecKUx Konebanwuii. [IpeBpareHue
SHEPTUU

Jlp «HccnempoBanue 3aBHCUMOCTH IIEPHOIA
MaJsbIX KoJebaHui rpy3a Ha HUTH OT JJIMHBI HUTH
1 MaccChl rpy3a»

Konebatenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaH!sl B UACaIbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY
MEXaHUYECKUMH U AIIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

®opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU
B U/I€IbHOM K0JIe0aTeIbHOM KOHTYpe

[TpencraBnenue o 3aTyXaromuX KOJIeOaHHSIX.
BheIHYKICHHBIE MEXaHUIECKUE H
DIIEKTPOMAarHUTHBIE KoseOaHus. Pe3oHaHc.

ITepemennsbIil Tok. CHHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOLTHOCTh. AMIUIUTYTHOE U
JICWCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaNpPsHKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6morexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

23

24

25

26

27

28

Tpancdopmarop. [IponsBoactso, nepeaayda u
noTpedieHue EKTPUUECKON IHEPTHH
VYCeTpoiicTBO U MPaKTHUECKOE MPUMEHEHHE
AIIEKTPUYECKOTO 3BOHKA, FeHEepaTopa
MIEPEMEHHOTI'0 TOKa, JIMHUN AJIeKTponepeaay

DKOJIOTUUECKUE PUCKU TIPU MPOU3BOJICTBE
anekTposneprun. Kynbrypa ucnosib3oBaHust
AJIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU

MexaHnueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon. Ckopocthb
pacrnpocTpaHeHus U JuIMHa BosHbL. [lonepeunsie
Y TIPO/I0JIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
Beicota Tona. TemOp 3Byka
DNeKTPOMAarHUTHbHIE BOJIHBI, UX CBOMCTBA U

ckopocTb. [IIkana 3J1eKTpOMarHuTHEIX BOJIH

IIpuHIUIIBI paIUOCBA3HU U TEIIEBUICHHUS.
Passutne cpeacts cBa3u. Paguonokanus

KOHTpOJ’IBHaH pa60Ta «KonebaHus v BOJHBDY

ITpsimonuHEHOE pacIpoCTpaHEHHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid HCTOYHHK CBETA.
JIyu cBera

OrtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUSI CBETA.
[TocTpoenue n300paxeHui B MIOCKOM 3epKajie
IIpenomienue ceera. [lonHoe BHyTpeHHEE
otpaxenue. [IpenenbHbIN yros NOJIHOTO
BHYTPEHHETO OTPaKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6morexa [JOK
https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
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
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30

31

32

33

34

35

36

37

38

39

40

41

Jlp «W3mepenne mokasatels IpeaoMICHHUS
CTEKJIa»

JIunzel. [locTpoenne n3o0paxxeHuil B IMH3E.
®opmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE JTUH3bI

J/p «MccnenoBanue cBOMCTB H300paKeHUH B
JIMH3aX»

Hucniepcust cBeta. ClioKHBINA COCTaB OEI0T0
ceeta. Lger. JI/p «Habmromenue qucrnepcun
CBETa»

Wnrepdepennus creta. udpaxius ceera.
JudpaxkuuonHas pemeérka

HOHepe‘{HOCTL CBCTOBBIX BOJIH. HOJ'IHpI/BaI_[I/I}I
CBCTa

OnTuyeckue NpudOpsl U YCTPONCTBA U YCIOBUS
ux 0e301macHOro MPUMEHEHUS

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
Mexanuku. [TocTynaTel ciennaibHON TEOPUH
OTHOCHUTEJILHOCTH

OTHOCHUTENBHOCTh OIHOBPEMCHHOCTH.
33.M€IIJI€HI/IC BPEMCHU U COKpAIICHUC NJIMHBI

DHeprus U UMMYJIbC PEISITUBUCTCKOM YaCTHIIBI.
CBs13b MacChl C PHEPTUEH U UMITYIBCOM. DHEPTUs
MOKOS

Kontponbnas padota «Ontuka. OCHOBBI
CHEIUAIBHON T€OPUHU OTHOCUTEIBHOCTID)

®otonbl. Dopmyina [Inanka. JHEPrus U UMITYJIbC
¢dboTona

OTkpeiTHE U HccnenoBanue Gotoddpdexra.
Omneitel A. I'. CroneroBa

bub6manoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

https://resh.edu.ru/subject/2
8/11/

https://resh.edu.ru/subject/2
8/11/

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6morexa [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6morexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubmuoreka [{OK
https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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47
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50

51

52

3akonsl Pororddexra. YpaBHeHUE DUHINITEHHA
st hotodpdexra. «KpacHas rpanuay

dororddekra

Hasnenue ceera. Onpite [1. H. JIeGenena.
XuMHYecKoe JeHCTBHE CBETA

TexHuveckue ycTpoiicTBa M IPaKTHYECKOE
npuMeHeHue: GoTo3IeMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/T

Perienue 3agad mo teme «DJIeMEHTbI KBAaHTOBOM
OIITUKK

Mopens aroma Tomcona. OnbiTel Pezepdopaa mo

pacCeIHnIO O-4aCTHII. HJ'IaHeTapHaﬂ MOACIb
aroma

ITocTtynater bopa

N3nyuenue u normnouieHue GOTOHOB MPU
Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTHH Ha
npyroi. Buasl ciekTpos

BousiHoBBIE cBOMcTBa yacTull. Bosubl ne bporns.
KopnyckysipHO-BOJIHOBOM Jyaiiu3M.
CHoHTaHHOE W BBIHYXJEHHOE U3TyUYCHHE

OTtkpbITHE PaINOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpenenenuro cocraa
PagMOAKTUBHOIO U3JIy4EHUS

CoiicTBa anb(a-, 6eta-, raMMa-u3ITydeHuUs.
BinsHue paguoakTUBHOCTH Ha KUBBIE
OpraHU3MBbl

OTKpbITHE IPOTOHA U HEUTPOHA. M30TONBI.
Anbda-pacnaa. DIEKTPOHHBINA U MO3UTPOHHBIH

bub6mnoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6morexa [JOK
https://m.edsoo.ru/ff0d04a6

https://resh.edu.ru/subject/2
8/11/

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d091a

bu6morexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6morexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

https://resh.edu.ru/subject/2
8/11/

bu6morexa [JOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
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
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1162
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Oera-pacnan. ['aMma-u3mydeHue

OHeprus cBs3U HyKIIOHOB B siape. S nepHbie
peakuuu. SAnepuslii peaktop. [IpoOnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKTHI AIEPHOMN
SHEPIreTUKHU

OnemeHTapHble YacTULbl. OTKpBITHE O3UTPOHA.
Metobl HaOMIOCHUS U PETUCTPALTUH
3JIEeMEHTapHbIX YacTull. Kpyribii cTou
«DyHIaMEHTaAIIbHbIE B3aUMOACHCTBUS. EAMHCTBO
¢bu3nyecKoil KapTUHBI MUPa»

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/bI,
IIJTaHCTHI, UX BUAUMOC NBUKCHUC. COJIHG‘IHEUI
cucrtema

Counnue. ConHeuynast akTUBHOCTb. McTouHMK
sHeprun CosHIa U 3BE3]

3BE3/1bl, NX OCHOBHBIE XapAaKTEPUCTUKU. 3BE3BI
TJIABHOM MOCIIEI0BATEILHOCTH. BHyTpeHHEe
ctpoenue 38€31. COBpEMEHHBIE NIPEACTABICHUS O
IIPOUCXOXKAEHNUN U 3BotoLmu CoslHIA U 3BE3]
Mneunslii [IyTe — Hama ['anaktuka.
[Tonoxenne n amxenne ConHua B ['amakTuke.
I"anaxtuku. YEpHbIE ABIPHI B ApPAX FaJIaKTHK
Bcenennas. Paz6eranue ramaktuk. Teopust
bonpuioro B3peiBa. PennkroBoe usinyueHue.
MeraranakTuka

Hepemennsie mpobieMbl aCTpOHOMUHT

KonTponsHas paboTta «D1eMeHTHl aCTPOHOMUU U
acTpoU3UKI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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O6o6matomuii ypok. Pons ¢pusuku u
ACTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMAIBLHOM U dTUUCSCKOM
ctepax AesITeNbHOCTH YEIOBEKa

O6o6matomuii ypok. Ponbs u mecto ¢pusuku u
aCTPOHOMHUU B COBPEMEHHOW Hay4YHOH KapTHHE
Mupa

Ob6o6maromuii ypok. Pons pusnueckoii Teopun B
(GhopMHUPOBAHHUH MPECTABICHUN O PU3NMUECKON
KapTUHE MUpa

O6o06mmaromuii ypok. Mecto Gpundeckoit
KapTUHBI MUPa B 00ILEM pSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX [IPEACTABICHUI O
pUpoie

PesepBHbIi ypoK. MarautHoe mnoie.
DneKTpOMarHuTHas MHAYKIHS

PezepBHblii ypok. Ontuka. OCHOBBI ClIEHHATIBHOM
TEOPUU OTHOCUTENBHOCTH

Pesepnbrii ypok. KBanToBas ¢pusnka. DneMeHTHI
aCTPOHOMUU U acCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» dusuka, 10 kimace/ Msakumes I'.41., Ilerpoa M.A., CtenanoB C.B. u apyrue,
OO611eCTBO C OTPpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne»

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

«IIpocseuienue»

METOAUYECKHUE MATEPUAJIbBI IS YAUTEJIA

MeTtonnueckoe mocooue. @usuka. 10-11 xmaccst (2023 1.)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://m.edsoo.ru/ffo

https://resh.edu.ru/subject/28/10/
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