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1. HIOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS HAa YPOBHE CpeaHEro oOmero oodpazoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHMH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHOl mporpammbl, mpeactaBieHHbIx B DPI'OC COO, denepanbHOl pabodeit
nporpaMMbl cpeiHero oOmiero oOpa3oBaHus 1Mo ydeOHOMy mnpenmery «®Pusnka» (0a30BBII
YpOBEHB), a Takxke C y4€roM QenepalibHON pabodeil mporpaMMbl BOCHUTAHHS W KOHIICTIIIHU
npenogaBanus yueOHoro npeamera «Dusmka» B 00pa3oBaTeNbHBIX OpraHusanusax Poccuiickoit
®Denepalinu, peau3youuX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copneprkanue mporpaMMsl 1o (pu3mke HampaBiIeHO HA POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHuu ux ¢usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [IporpamMma o ¢pu3nke cOOTBETCTBYET TPEOOBAHU M
OI'oC COO kK MmIaHUPYEeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
00y4YeHHs, a TAKXKE YYUTHIBACT HEOOXOIMMOCTh pEaTH3allMd MEXIPEIMETHBIX CBs3eH (U3MKH C
€CTECTBEHHO-HAYYHbIMU Y4eOHBIMU IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE €U U3YUYEHUS
bu3MKK Ha ypOBHE CpEAHEro 00IIero oOpa3oBaHMs, IJIAHHUPYEMbIE Pe3ylbTaThl OCBOCHHS Kypca
(bu3KKY: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPyEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0A30BOM ypOBHE, B TOM YHUCIIE

IpEIMETHBIC PE3YNIbTATHI IO TO1aM O0YYCHHUS;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHus.

dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsl B KaY€CTBE y4eOHOTO
peIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHUCTEMY 3HAaHUN 00 OKpPYKAIOIEM MHpE.
[konpHBIN Kypc (PU3UKU — CUCTEMOOOPA3YIOUIHH 1151 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKONIBKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
Ouonoruei, ¢pusmueckoit reorpadueid u actpoHomuei. Vcmonp3oBaHNEe W aKTUBHOE NPUMEHEHHUE
¢bu3nyecKuX 3HAHUN ONpeJeNsseT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B chepe
DHEPreTHKHU, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHUS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBaMH U apyrux. M3ydyeHue pU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHNE €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa OoOydaroluxcs, B (OPMUPOBAHUE YMEHUU MPUMEHSTh HAYYHBI METO]
MO3HAHUS NP BIMOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHOBy kypca ¢pu3uku A ypoBHsS cpeHero o0iero oOpa3oBaHus MOJIOKEH Psi MIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yerocmuocmu. B COOTBETCTBUM C HEMl KypcC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuall U3 BCEX pPa3lesioB (DM3HMKHU, BKIIOYAET KaK BOMPOCHl KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca (pu3nku o0beIUHEH BOKpPYT
¢uznueckux teopuil. Benymmum B Kypce siBisieTcst GopMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEILIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanusauus mnpennoyaraeT HUCIOJb30BaHUE T'yMaHHUTapHOTO
noTeHIuanza GpU3nuecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (QU3MKH C Pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc (u3NKu npeanonaraeT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonoeusayuu peamusyercss TIOCPEACTBOM BBEICHHMS DIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX YKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 0OCYXJIeHHUS MpoOJieM pallMOHAIbHOTO MPHUPOIONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.



Crep>KHEBBIMH 3JI€MEHTaMHM Kypca (HU3UKM Ha YpPOBHE CpPEAHEro OO0IIero oOpa3oBaHHS
ABISIOTCS  (pu3nueckue Tteopuu ((popMupoBaHHE TMPEICTaBICHUH O CTPYKType IOCTPOCHUS
buznyeckoil Teopuu, ponu GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJE, TPaHHUIAX NPUMEHUMOCTH TEOpHUH, ISl OMUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-IEITETPHOCTHBIN MOAXO0M B Kypce (PH3MKH pean3yeTcsi Mpexae BCEro 3a CUéT
OpraHM3ali SKCIEPUMEHTAIBHON AesITeNbHOCTH oOydaromuxcs. Jlins 6a3oBoro ypoBHsS Kypca
GU3MKM — 3TO HCIOJIb30BAHHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpbIe B MporpamMme Mo (Qu3MKe OOBEIWHEHBI B OONIUH CITHMCOK
YUYECHHUYECKUX TPaKTHUECKUX paldoT. BrlieneHne B ykazaHHOM MepedHe JadopaTOpHBIX padoT,
NPOBOJUMBIX JUISI KOHTPOJII W OIIEHKH, OCYILECTBIISICTCS YYaCTHUKAMH 00pa30oBaTeIbHOTO
nporuecca UcxXons U3 0coOEHHOCTEW IIaHMPOBAHHS M OCHAlleHUs kaOuHeta ¢usuku. [Ipu 3Tom
oOecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMHUCA YMEHHUSMU IHPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAHHUS 3aBHCUMOCTEH (DU3MYECKUX BEIUYMH W TIOCTAHOBKY OIIBITOB II0 TIPOBEpKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yaensieTcs pelieHnIo pacu€éTHBIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom s
pacu€THBIX 3aa4 MPUOPUTETOM SIBISIOTCA 3a/a4dl C SIBHO 3a/JlaHHOM (PU3NYECKOW MOJENBIO,
MO3BOJIAIOIINE TPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelsa Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeinoB. [y KayeCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBJICHUN U MPOLECCOB B OKPYXKAIOIIEH KU3HU,
TpeOyrorire BeIOOpa (pu3ndeckoid MOIEIH ISl CUTyalliH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CIIeYEHU0
yaeOHOoro mporiecca 6a30BbIl ypOBEHb Kypca (U3HKH Ha yPOBHE CPEIHEro 00Iero oopasoBaHus
JMOJKEH U3ydaThbCsi B  YCIOBUSX MPEAMETHOrO KaOuHeTra (U3UKM WIM B YCIOBUSX
WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB EeCTECTBEHHO-HAyyHOro nukia. B kabunere ¢Qusuku
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYAOBAaHHWE Ui BBITIOJTHEHHS YKAa3aHHBIX B
nporpaMMe 1o GU3NKe YYCHHYECKHX MPAKTHIECKUX padoT U IEMOHCTpAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpaimoHHOE  000pynoBaHHE (OPMHUPYETCSs B  COOTBETCTBHUM C  IPUHIUIIOM
MUHMMAaJIbHOM JTOCTaTOYHOCTH W OOECIEeUYMBAET IMOCTAaHOBKY IEPEUUCIIEHHBIX B IpOrpaMMme 0
¢u3uKe KIOYEBBIX JAEMOHCTpPAIMK JUISI HWCCIENIOBAaHHMS M3y4aeMbIX SBJICHHUH W IPOIECCOB,
IMITUPUYECKUX U (PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 000py0BaHUE [T YYEHUUYECKHX MPAKTHUYECKUX paboT GopMupyercs B BHUJE
TEMAaTUYeCKMX KOMIUJIEKTOB U o0ecreunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMILIEKThI J1a0OpaTOPHOTO OOOPYAOBAHUS JOJKHBI  OBITH
MIOCTPOCHB Ha KOMIUIEKCHOM HCIOJh30BAHWN AHAIOTOBBIX W IM(POBBIX TPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHHME HHTEpECA U CTPEMIICHHSI 0OYUYAIOIIMXCS K HAYYHOMY M3Y4YE€HHUIO IPUPO/IBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEIACTABICHMA O HAy4YHOM MeETOJie¢ TIO3HaHUS M  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YEHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHI OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (U3NUYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE NPEACTABICHUN O POiM (U3MKU JUISL PA3BUTUSA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA.



JoctrxkeHne STUX Leiei obOecrednBaeTcs PEIICHHEM CIEAYIIIUX 3aJad B TMpoIecce
M3YYeHHUS Kypca (pU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUS:

npuoOpeTeHne CHUCTeMbl 3HaHM 00 0oOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAs MEXaHUKY, MOJIEKYJSPHYIO (DU3HKY, SJEKTPOJAWHAMHKY, KBAaHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

¢dbopmMHpoBaHUE YMEHHI MPUMEHATh TEOPETUUECKUE 3HAHUA I O0BSCHEHUS (PU3UIECKUX
SBJICHUI B IPUPOJE U JUIsl HPUHATHUS NPAKTUUECKUX PELICHUN B IOBCETHEBHON KU3HU;
OCBOCHHE CITOCOOOB PELICHHS Pa3IMYHBIX 33/1a4 C SIBHO 3aJIaHHON (PU3NYECKON MOJIEIBIO,
3aJa4, MMOIpa3yMEBAIOLINX CAMOCTOSATENbHOE CO3aHe PU3NUECKON MOJIEINH, aIeKBaTHOU
YCIIOBUSM 3aJ]auu;

MOHMMaHHUE (U3UYECKUX OCHOB M MPHUHIMUIOB JCHCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTMYECKUX IPOLIECCOB, UX BIIUSHUS HA OKPYKAIOLYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUSA W TPOBEACHUS (PU3NUECKHUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIPETalui MH(OOPMAIMH, OTIPEIeICHUs T0CTOBEPHOCTH
MOJIyYEHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH Il PA3BUTHUS YMEHUW MPOECKTHO-KCCIIEIOBATEIBCKOW, TBOPYECKOM
JESITENIbHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE CpeIHEro oOIero oobpazoBaHUs
otBoautcs 170 wacos: B 10 kiacce — 102 vacoB (3 yaca B Henento), B 11 kiacce — 68 dacoB (2 yaca
B HEJIEIIO).

[Tpemnaraemerii B mporpaMme 1o (U3MKe MepeueHb J1a0OPaTOPHBIX W MPAKTHISCKUX padoT

SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JENaeT BEIOOp MPOBEACHUS 1a00OPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEN 00yYaroXCs.



2. COAEP’)KAHUE OBYYEHUA
10 KJTACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o mnpupoae. Hayunble MeToawl IMO3HAHMS OKpyxarouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNH U mpoueccoB. Hayunele rumotessl. Pusmueckue
3aKOHBI U TeOpuH. [ paHHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HaydyHOHl KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Llemoncmpayuu

AmnHasorossie 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOT0 ABMKEeHUs. Cuctema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpEHHE
MaTepualbHOM TOYKHM, MX MPOEKIMH HA OCH CHUCTEMbl KoopAauHaT. CIOKEHHE MEepeMElICHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe najeHue. Y ckopeHue cBOOOAHOTO M CHHUS.

KpuBonuneriHoe nBuxeHue. JBuKeHre MaTepruagibHOW TOUKH 110 OKPYKHOCTH C OCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JMHEHHAsE CKOpOCTh. [lepron n yacTtora obOpaiieHus.
LleHTpOoCTpEMHUTEIILHOE YCKOPEHHUE.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE IMPUMEHEHUE: CIIUAOMETP, IBUKEHHUE CHApPSIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Hemoncmpayuu

Mopenp cuctemMsl OTCUETA, HITIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOT0 MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hanpasnenue ckopocTy npy IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

W3yueHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

N3yuyenue aBUXKEHUS Tema M0 OKPYKHOCTH.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. IlepBbrii 3akoH HproTona. MHepruanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unmu cui. Btopoit 3axkon HeroToHa i
MaTepUaIbHOM TOUKHU. TpeTui 3akoH HbproTOHA 1711 MarepralIbHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepast kocMuueckas CKOpOCTb.

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



Tpenue. Buasl Tpenus (mokosi, ckoiabxeHus, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEeHHsI CKONBXKEHUs W cuia TpeHus mnokos. Koaddumment tpenus. Cuna CONpOTHUBICHHS PH
JBUKEHHUHU Te€Ja B )KUIKOCTH WJIN rase.

[ToctynarensHOe U BpallaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpauieHus. [lnedo cuibl. YcinoBus paBHOBeCHS TBEPIOTO
Tena.

TexHudyeckue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIIUX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U NaJACHHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

W3yuenue aBm>keHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAKOIIUX B MPYXUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

W3ydeHne paBHOBECHs Tela MO JEHCTBUEM HECKOJIbKUX CHJL.

Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

HNmnynsc MaTepuanbHOW TOYKU (Tena), CUCTEMbl MaTEepHUAIbHBIX TOYEK. VIMIyNIbC CHIIBI H
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunerndeckass sHeprusi marepualibHON Touku. Teopema 00 HM3MEHEHHMHM KUHETHYECKOU
DHEPIHUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEPrus ynpyro aAe(GopMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpbHble W HEMOTEHIUANbHbIE CHIBL. CBS3b PAaOOTHl HEMOTEHIIMATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJIOMET, KONEp, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

W3ydeHne 3aKoHa COXpaHEHUS MEXaHUUECKOM SHEPTUH. .

Paspnen 3. MosekyasipHast pu3uKa 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE TIOJOXKEHUSI MOJEKYISIPHO-KMHETHUECKOW TEOPHM M HMX OINBITHOE 00OCHOBAHHE.
bpoyHnoBsckoe apmxenue. Auddys3us. Xapakrep IBUKEHUS W B3aUMOJICHCTBHUS YacTUIl BEILIECTBA.



Mogenu cTpoeHHs ra30B, JKUAKOCTEH U TBEPABIX Tel U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX MoJesnei. Macca u pazmepsl Mosekyil. KonmnuectBo BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopenpe wupeanbHoro raza. OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-KMHETHYECKON Teopuun
UIeaTbHOTO raza. AOCOIIOTHAS TeMIIepaTypa Kak Mepa CpeHeil KHHETHYECKOW YHEPIHH TETIIOBOTO
IBWKEeHHMs dactun rasa. Illkama temneparyp KenbBuna. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B HACaIBbHOM ra3e € MOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduueckoe mpeAcTaBlIeHHE H30IMPOLECCOB: H30TepMa, H30XO0pa,
n3o0apa.

TexHuuecKkue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Hemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JTUCKPETHOE CTPOCHHE BelecTBa, (ororpaduu  MOJEKyI
OpPraHUYECKUX COEIUHEHMII.

OmnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

Omnpenenenne Macchl BO3yXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEll.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHamuueckass cucrteMa. BHYTpeHHsiE SHEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TeruioTsl U pabota. BHYTpeHHssI sHEprusi 0AHOATOMHOI'O
UJeaNbHOr0 raza. Buapl Temnonepeaayu: TEIIONPOBOIHOCTb, KOHBEKIMS, U3TydeHHUE. Y AelnbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 06 anuabatHOM mnporuecce. [lepBbiit 3akoH TepMoauHaMuKu. [IpuMeHeHre nepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['padudeckas uHTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TernnoBeie MamuHbl. [IpuHIMNBI qeiicTBUS TerioBbIX MamuH. [IpeoOpa3oBaHust YHEPTUH B
TeruioBbIX MammuHax. Kosddumment noneznoro neiictBust TemnoBoi Mammubl. [ukn Kapho u ero
KO3 (UILIUEHT MOJIE3HOT0 AEHCTBHUS. DKOJIOTHYECKHUE TPOOIEMBI TEMJI0IHEPTEeTHKH.

TexHuuyeckue ycTpoiicTBa U NMpaKTUYECKOE MPUMEHEHUE: IBUraTeslb BHYTPEHHETO CrOPaHus,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Hemoncmpayuu

M3MeHeHre BHYTPEHHEHN 3HEPTUHU Tena MPH COBEPILIEHUU PadOThI: BUIET MPOOKH U3 OYTHUIKU
noJl JeHCTBHEM CXKaToro BO3JyXa, HarpeBaHue 3¢dupa B JIATYHHOH TpyOke MNyTEM TpEeHUs
(BHI€OIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

W3mepenue yaenbHON TEMII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazosvie nepexoont



[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kumnenue. AOGCOMIOTHAsE M OTHOCUTENbHAs
BJIQKHOCTh BO31yxa. HacwllieHHBI map. YaenpHas TeuioTa MapooOpazoBaHHs. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amop¢Hble Tesa. AHU30TPONMS CBONCTB KPUCTAJUIOB.

Kunkne kpucramnel. CoBpeMeHHble MaTepuaibl. [lnaBneHue M Kpucramnuzauus. Y elbHas
TemoTa miasienHus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.
TexHuuyeckue YCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH IMOJTYUYCHHUA COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIC HAHOMATCPpHaAIOB, U
HaHOTCXHOJIOTHH.

Hemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padonoi

N3mepenre OTHOCUTENHHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

DnexTpuzanus Tesl. DIeKTpUUecKuil 3apsa. JBa Buia anekTpuyeckux 3apaaoB. [[poBogHuKkH,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3eKTpuyecKuid 3apsii. DIEKTPUUECKOE
nosie. Hanpsoxk€HHOCTB 3ekTpudeckoro mnoisid. IIpuHIun cynepno3uuuy 3JIEKTPUYECKUX IOJIEH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun snexrpocratuueckoro noss. [lorenuman. Paznocts noreniuanos. [IpoBoaHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM Touie. [luanekTpruieckasl IpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHaeHcatop. OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHeprus
3apsKEHHOIO KOHJIEHCATOPA.

TexHuuyeckue YCTpOHCTBA M MpPAKTUUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHICHCATOp, KOMHPOBATIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Hemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOLIAJM IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

ONEKTPUYCCKHA TOK. YCJIOBHS CYIIECTBOBAHHUS JJICKTPHUUYSCKOTO TOKa. VICTOYHHKH TOKAa.
Cuita Toka. [TocTOSSHHBIH TOK.



Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DNEKTPUUECKOE COMPOTHUBIICHUE. Y IEIBHOE CONPOTUBIIEHHE BellecTBa. [locnenoBarensHoe,
NapajieIbHOE, CMEIIAHHOE COEIMHEHHE ITPOBOHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOImHOCTh 3IEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIAasl CUla U BHYTPEHHEE COIPOTUBICHHE HCTOYHMKA ToKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) 3yieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs IPOBOIUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonnynpoBogHuku. CoOCTBEHHAs U IPUMECHASI IPOBOAUMOCTH IOJIYIIPOBOIHUKOB. CBOlCTBa
p—n-niepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

OJIEKTPUYECKUII TOK B pacTBOpaXx U paciulaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTHYECKAs
Jucconuanus. JIEeKTPOIIN3.

OnexTpuueckuil TOK B ra3ax. CaMOCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psal. MonHus.
IIna3zma.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE NMPUMEHEHUE: aMIIepMETp, BOJIBTMETp, PEOCTaT,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBaTejbHble MPUOOPHI, IIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHUBJIEHUS,  BAKyyMHBbI  JOUOJ,  TEPMHUCTOpPbl U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIM JTMOJ1, TaJbBaHUKA.

Hemoncmpayuu

W3mepenne cuiibl TOKa U HaNpPsHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenanHoe CoOeIMHEHUE MPOBOJHUKOB.

[IpssiMoe wu3MepeHue 3JIEKTPOABMKYIIEH Ccuiabl. KOpoTkoe 3amplKaHUE TIallbBAHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCA C y4E€TOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBSA3el ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4HOTO IO3HAHUS:
ABJICHUE, Hay4dHbI QakT, runore3a, ¢u3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHMH, JHHEWHas (yHKuMs, napaboia, runepOoia,
uX rpaduku U CBOICTBa, TPUTOHOMETPUYECKUE (YHKIIMU: CUHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl W HUX MPOEKIUM Ha OCH KOOpJUHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mMexanmdeckoe IBM)KEHHE B >KHMBOM mpupojne, auddysus, ocMOC, TEMI000MeH
JKUBBIX OPraHMW3MOB (BUJBI TEIUIONEperadl, TEIUIOBOE PaBHOBECHE), IJIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.



Xumus: DUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUJAKOCTEH U Ia30B, dJIEKTPUYECKUE CBOMCTBA
METAJIJIOB, YIEKTPOJINTUYECKAs TUCCOLMALINS, TAIbBAHNKA.

TI'eoepaghus: BnaxxHOCTH BO3/lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozusa: npeodpa3oBaHUE ABHKEHUII C HCIOIb30BAHUEM MEXAHHU3MOB, Y4ET TPEHHUS B
TEXHHUKE, IOALIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXpPAHEHMsI HMIIyJIbca B TEXHUKE (pakera,
BOJIOMET U JPYyTHUE), ABUTaTeNlb BHYyTPEHHErO CrOpaHus, apoBas TypOHHa, OBITOBOM XOJOJUIBHUK,
KOHIMLIMOHED, TEXHOJOTUY MOJIyYE€HUsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAJIOB,
U HAHOTEXHOJOTMH, D3JIEKTPOCTATHYECKash 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTPYWHBI TPHUHTEP, AJIEKTPOHATpPEBATENbHbIE TNPUOOPHI, AIEKTPOOCBETUTENILHBIE MPUOOPHI,
rajbBaHUKa.

11 KIIACC

Pa3nen 4. DaexkTpoauHaMmuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3aumoneiicTBuEe MOCTOSSHHBIX MarHUTOB. MaruuTtHoe mnose. Bektop
MarHuTHOM MHAYKUMH. [[pyuHIMn cynepno3uuuyn MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHIYKLIUH.
KapTtuna nuHuil MAarHUTHOM MHIYKLIMU TTOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHOoe Mojie TPOBOAHUKA ¢ TOKOM. KapTuHa NIWHUNA WHIYKIMA MAarHUTHOTO TOJIs
JUTMHHOTO MPSIMOTO MPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOTO MIPOBOJIHUKA, KATYIIKU C TOKOM. ONbIT
Opcrena. BzanmoelictBie NpOBOAHUKOB C TOKOM.

Cwita Amriepa, e€ MOJlyJib M HalpaBJICHHE.

Cuuta Jlopenia, e€ Monysb U HampaBlieHUe. [IBrkeHHne 3apsKEHHOM YaCTHUIIBI B OJTHOPOIHOM
MarHuTHOM noJje. Pabora cunbl Jlopenna.

SIBneHne BNEKTpOMarHUTHOM MHAYKUMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DIEeKTPOABMKYIIAS CUJIA MHIAYKITUU. 3aKOH JIEKTPOMarHUTHOM MHAYKIuK Dapajes.

BuxpeBoe nanekTpuueckoe TMmoje. NEKTPOJBIDKYIIAs CHiIa HMHAYKIHH B TIPOBOJTHHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJTHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE IOJI€.

TexHuueckue ycTpoMCTBA UM NPAKTUYECKOE TNPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN FJIEMEHTAPHBIX YaCTUII, UHTYKIIMOHHAS M1€Yb.

Hemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHUSI MAarHUTHOIO
MOTOKa.

SIBiieHME CAaMOMHIYKIIN Y.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot



HaOnronenue nelicTBUs MArHUTHOTO T10JIS HA TOK.
Hccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKLIVH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHbsle KoJ1e0anus

Konebarenbnass cucrema. CBoOogHble MexaHWdeckue KkojeOaHus. ['apMoHHUecKue
konebanus. Ilepuon, wuactora, ammumatyga u  ¢asza  konebanuil. I[IpyXKMHHBIH MasTHUK.
MarteMaTiyecKkuii MasiTHUK. YpaBHEHUE FapMOHMYECKHX KosieOaHui. [IpeBparieHue sHepruu nmpu
rapMOHMYECKHUX KOJIeOaHUX.

Konebarenbublit koHTyp. CBOOOAHBIE SJEKTPOMArHUTHBIE KOJeOAaHHA B UACATHHOM
KOJIOATEIbHOM ~ KOHTYpe. AHAQJIOTHUS MEXKIYy MEXaHHYeCKUMH U IJIEKTPOMArHUTHBIMHU
konebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHs SHEPrUU B HJICAIBHOM KoOJeOaTelbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXaloUMX KoleOaHHUAX. BBIHYKICHHbIE MEXaHMYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHyCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAPSKECHUSL.

Tpancdopmarop. IIpomsBoacTBo, mepenada ¥ IMOTPEOJICHHE JIIEKTPUYECKOHW DHEPTHUH.
OKOJIOTUYECKME PHUCKM IIpU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa ucCHoIb30BaHUSA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: IEKTPUUECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Hemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHUYeCKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojaeOaHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmtoenue pesonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmumnorpaMmsl — (3aBUCUMOCTH ~ CHUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH) JUid
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu NOCIENOBAaTEIbHOM COEAVMHEHMM PE3UCTOpa, KaTyIIKM MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 37IeKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

Omnpenenenue yckopeHusi CBOOOIHOI0O NaieHUs MIPHU MTOMOIIY MasiTHUKA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnueckue BOJIHBL, yciaoBHs pacnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHus u
JuiHa BouiHbl. [lonepeunsie v npoaoibHbe BOJIHBL MHTEpdepeHnns u nudpakiuus MeXaHUYeCKIX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. YCIOBUS M3JIY4EHMsI 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHtanus BekTopoB E, B, V B anexkrpomarautHON BosiHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHMe,  MpeJIOMJIEHHe,  monsdpu3auus,  Audpaknus,  uHTepdepeHuus.  CKoOpocTh
JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMITBI paINOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.



TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yIbTPa3BYKOBas TUArHOCTUKAa B TEXHUKE M MEIUILIMHE, pajap, paJuoONpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-meus.

emoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeaoMIICHHs] MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiud MEXaHMYeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroienne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, NIPEIOMIIEHUE, MTOJISIpU3aLns,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsAMoIMHENHOE pacIpOCTpaHEHHUE CBETAa B OJHOPOJHON Cpele.
JIyud cBera. ToYEUHBII UICTOYHUK CBETA.

OtpakeHue cBera. 3akoHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHUNH B IIOCKOM
3epKajie.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOIOTHBIN MOKa3aTellb MTPEIIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi noJHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enmoro cera. L[ser.

Cobuparoiue 1 paccenBarolie JuH3bl. ToHkas muH3a. @OKyCHOE pacCcTOsSHUE U ONTUYeCKas
cuna TOHKOM nuH3bL [locTpoeHne n300pakeHUII B COOMpAIOIIMX M PACCEHBAIOIIMX JIMH3AX.
dopMyna TOHKOU JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

Bonnosas ontuka. Matepdepenius csera. KorepeHTHbIe UCTOYHUKHU. Y CIIOBUS HAOIIOICHUS
MaKCHMyMOB U MHUHHMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus cera. udpakironHas pemérka. Y cnoBre HaOMIOIEHUS TIaBHBIX MaKCUMYMOB
MIPU MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOHCTBA M TPAKTUYECKOE TPUMEHEHHe: O4YKH, Jiyna, (oToamnmapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONMTHKA, AU(paKIMOHHAS PeméTKa,
MOJISIPOU.

Hemoncmpayuu

[TpsimonuHeiHOEe pacHpocTpaHEeHue, OTpaKeHHe U IpesiomyieHne cBerta. Onruueckue
npUOOPBHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Mozienb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKeHUI B JIMH3aX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakKeHUI B JTHH3AX.



N3mepenne 1iMHbI CBETOBOM BOJIHBI.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunibl NMPUMEHUMOCTH KJIACCMYECKOM MeXaHWKU. IlocTynarbl crenuasbHOW TEOpHUH
OTHOCUTEIIbHOCTH: HMHBAapUAaHTHOCTb MOJYJISI CKOpPOCTHM CBeTa B  BaKyyme, [PUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPrUs MOKOS.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna I[lnanka cBs3u SHepruM (GPOTOHA C €r0 YaCTOTON. DHEPTUS M UMITYIIbC
doroHa.

Otkperte u uccnenoanue pororddexra. Onbiter A. I'. Cronerosa. 3akonsl ¢porodddekra.
VYpaBuenue DitHmreriHa i porodddexra. «KpacHas rpanuna» Gortorddexra.

JlaBnenune cBeta. Onbitel [1. H. JIeOGenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHuueckne yCTPOWCTBA W TPAKTUYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (HOTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Hemoncmpayuu

@010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapnas
Mozenb atoma. [loctynatsl bopa. M3nyuenue u mormomeHue (GOTOHOB MpHU MEpEXonie aroma ¢
OJIHOTO YPOBHsI HEPruu Ha Ipyroi. Buasl cnektpoB. ClIEKTp ypOBHEW SHEPTUU aTOMa BOJOPOAA.

BonnoBele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyan3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHBIA  aHAIWU3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul

Hab6nronenue nuHENYaToro crekrpa.

Tema 3. Amommnoe sa0po

OKCHEPUMEHTBI, TOKA3bIBAIOUINE CI0XHOCTh CTPOEHUs siipa. OTKpbITHE PaMOaKTUBHOCTH.
OmneiThl Pezepdopna mo ompeneneHUro coctaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpbITHE TTPOTOHA U HeiTpoHa. Hykimonnas monens siipa ['eitsenOepra—MBanenko. 3apsiy
anpa. Maccooe uncio sapa. M3oTonsl.

Anbda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIN Oera-pacman. ['amma-uznydenue. 3akoH
PaTMOaKTUBHOIO pacnaja.



DOHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepupiii  peaktop. Tepmosinepubiii  cuHTe3. [IpobGmemMbl MW MEPCIEKTHUBBI  SACPHON
SHEPreTUKU. DKOJIOTHYECKUe aCIeKThI IEPHON SHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuyeckue YCTpPOHCTBA M MPaKTUYECKOE MPHUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Hemoncmpayuu

CuéTyuK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomat

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUH. [TpuKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneuHas cucrema.

Comnnue. ConHeunast akTuBHOCTh. Mictounuk sHeprun CosHia U 3BE3/. 3BE3/IbI, UX OCHOBHBIC
XapaKkTepuCTUKU. JluarpamMma «CIEKTpajbHBIM KJIacC — CBETUMOCTB». 3BE3IBl TJIABHOU
IIOCJIEOBATEIBHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JJIs  3BE34  I[JIaBHOHU
nocjeaoBarelbHOCTU. BHyTpeHHee crpoenue 3BE3A. COBpEMEHHbBIE IPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botolu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [Iyte — Hama ["anaktuka. [lonoxenue u nuxenne Connna B [Manmaktuke. Tumbl
rajJlakTuk. PanuoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE M3IyUeHHE.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue naonooenusn

Habmronenns HeBOOpYKEHHBIM IJ1a30M C UCIOJB30BAaHNEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUISI
OTIpeNIeNIeHUs] TIOJIOKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢usuku 1 acTpOHOMUM B 5KOHOMHYECKOM, TEXHOJIOTMUECKOU, COIUATBHOM U STUYECKON
cdepax IeATeNbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKH M aCTPOHOMMU B COBPEMEHHOW HayuyHOU
KapTHHE MHpa, posib (U3NYeCKOH Teopurd B (POPMUPOBAHMM MPEACTaBICHUN O (u3ndecKoi
KapTUHE MUpPa, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJICTABICHUN O TIPUPOJIE.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku O6a3zoBoro ypoBHsS B 11 kiacce ocymecTBisercss ¢ y4ETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

Medscnpeomemnsie nowsimus, CBA3aHHBIE C HW3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HAy4HBIH (aKkT, TUMOTe3a, (QU3MYecKas BEIWYMHA, 3aKOH, TEopHs, HaOJIIoJeHue,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.



Mamemamuxa: pelieHWe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
IPOEKIIMH Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIC AIIEMEHTAPHBIX (QYHKIIHM,
MPU3HAKU I0J100MS TPEYTOIbHUKOB, OIPEeIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: snekTpuueckue sIBICHUS B )KUBOW MpPUPOJE, KoyeOaTenbHbIe JBIKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJEKYJN, KpHUCTaJUIMYecKass CTPyKTypa TBEPABIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pEIIETKH, CIIEKTPAIbHbIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3E€MJIM, 3aJ€KU MAarHUTHBIX PyA, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, NPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUM DIIEKTpOIEpeaay, IeHepaTop IMEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEIlb,
UHAYKIIMOHHAS T[e4b, pajgap, paguoNpUEMHHK, TeJIeBU30p, aHTeHHa, Ttenedon, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



3. INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHMS TIPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBocnne yueOHOro mpenmera «®Du3mka» Ha ypOBHE cpeaHero oOmero oobpazoBaHUs
(6a30BBIN YPOBEHB) TOJIKHO OOECIIEYUTh JOCTH)KEHUE CIICAYIONINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U MIPEIMETHBIX 00pa30BaTEe/IbHBIX PE3YJIbTATOB.

3.1. JIMYHOCTHBIE PE3YJIbTATbI

JIMuHOCTHBIE pe3yNabTaThl OCBOCHUS ydeOHOro mnpeamera «®DPu3nKa» MOJDKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs PYKOBOACTBOBAThCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
HO3ULKEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOT0 O0IIECTBA, PACIIUPEHHUE KUZHEHHOTO
OTIBITA U OIBITA JEATEIHHOCTH B MPOLIECCE Peau3alliii OCHOBHBIX HAIPABJICHUN BOCIUTATEIHHON
NeSITETLHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

cOPMHPOBAHHOCTh  TPAKAAHCKOM  MO3MIMKM  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

NPUHATHE TPAIUIMOHHBIX OOIIEUEIOBEUYECKUX T'yMaHUCTUYECKHX U JIEMOKPAaTHUYECKUX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECax TIPa)KJAaHCKOro OOLIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alHu;

yYMEHHUE B3aUMOCHCTBOBATD C COIIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHH € MX (DYHKIHUSIMHU
U Ha3HaYCHUEM;

TFOTOBHOCTb K T'YMaHUTAapHON U BOJIOHTEPCKOM J1€ATEILHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSAM POCCUNCKUX YUEHBIX
B 00s1acTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHbIE PEIICHHs, OPUEHTUPYACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHUNBOro OYyyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUYAs 3CTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InIHbIM chepaM npodecCHOHATHHOMN IeATEIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKOW M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M caMOOOpa3oBaHMIO B 00JacTH (PU3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIUTAHMA:

Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIbTYpbl, OCO3HAaHHE TJ00AJIBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;



IJIAHUPOBAHUE U OCYLICCTBICHUE IEUCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHMS LielIen
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHNE OMBITA ACSITEIbHOCTHA 3KOJOTHYECKOW HAPaBICHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHWH Mo (HU3MKeE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3HYECKON HAYKH,

OCO3HaHME LIEHHOCTH HAy4HOM JeATEeIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUCHUs (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO M UCCIIEN0BATENIBCKYIO EATENBHOCTh MHANBUYAIbHO U B TPYIIIIE.

3.2. METANPEJIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBble JJornueckue aeicTBus:

CaMOCTOSITENILHO  (POPMYJTMPOBAaTh M aKTYaIM3UPOBaTh TNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEACIIATh LENH AeSTeIbHOCTH, 33J1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH peIICHUs MPOOJIEMbI C YIETOM aHAIM3a UMEIOIUXCS MaTePUATIbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTb, OIICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEINISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSIX PEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BIIAJICTh HAYYHOM TEPMUHOJIOTHEH, KIIIOUEBBIMHA TOHATHUSMU W MeToJaMH (pu3nyeckon
HAyKH;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEIOBATENbCKOW U TMPOEKTHOW AESITeNbHOCTH B 00JacTU
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOWCKY METOJOB pEIICHUs 3aaa4y
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BUJIAMU JIEATETLHOCTH TIO TOJYyYEHHWIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAINH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NUYHBIX YU€OHBIX CHTYAIUSX, B TOM YHCIE MPH CO3JIaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/a4y, BBIJIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOUTh apTyYMEHTHI JJIsl JI0Ka3aTeIbCTBAa CBOUX YTBEPKIICHHM, 3aaBaTh MapaMeTphl
Y KPUTEPUU PEILICHUS;

AQHAJIM3UPOBAThH MOJYYEHHBIE B XOJ€ PEUICHUS 3aJaud pe3yJbTaTbl, KPUTUYECKH OLICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIIbHON JIEATETLHOCTH, B TOM
qrclie TIPU U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

PatGora ¢ undopmaumeii:



BJIAJCTh HABBIKAMH TOJy4eHUS HHPOpManuu (PU3NYECKOTO COJACpXKAaHUA W3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATh IOMCK, aHajW3, CUCTEMATU3alUI U
MHTEpIpEeTalyio NHPOPMALUU PA3IMUHBIX BUJIOB U ()OPM NPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCTIOJIb30BaTh CPEAICTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33734 C COOJIOACHHEM TpeOOBaHUM
9PrOHOMMKH, TEXHMKHM O€30IIaCHOCTH, I'MTHEHBI, PEeCypcocOEepexXeHUsi, NMPaBOBBIX U ITHUECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOI0 COJIEPKAaHMsI B Pa3IMYHbIX opMarax ¢ y4ETOM Ha3HAUYEHUS
uHpOpMALlUM M IENIEBOM ayJUTOpUHU, BHIOMpas ONTUMAIbHYIO (OpPMYy TpPEACTABICHUA U
BU3yaJIN3aLUU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUi U CMSTYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 Ui€Ha KOJUIEKTHBA,

MIPUHUMATH LIEJIM COBMECTHOM JeATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS
no €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JEUCTBUHM, paclpelreisiTh poiau ¢ YYETOM MHEHUU
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIN pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLICHMBATh HWJEU C IMO3UMLUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSBISATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBIATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JAaCTH (QU3UKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1auy;
CaMOCTOSITEJIBHO COCTAaBIIATh IUIAH PEUICHMs] pPAacYE€THBIX M KAdyeCTBEHHBIX 3a/]ay, IUIaH
BBIMIOJTHEHUSI  MPAKTUYECKOW paboThl € y4y€TOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUIH;
JienaTh OCO3HAHHBINM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMLIMU B 00JacT (PU3HUKH, MMOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:
J1aBaThb OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEISM;
BJIa/IETh HAaBbIKaMU MO3HABATEJIbHON pediekcuy Kak OCO3HaHUs COBEpPIIAEMbBIX JEUCTBUN U
MBICITUTENIbHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;



UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI M aPT'YMEHTHI IPYTUX TPU aHATN3E PE3YIbTaTOB JCSTEIbHOCTH;

NpUHUMATH ce0sl, MOHUMast CBOU HEJAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mpomecce 1oCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS MPOTPaMMBI MO (pu3MKe s
YPOBHSI CpefHEero oOmero oOpa3oBaHMs y OOY4YaIOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIN
MHTEIJIEKT, IPeIoIaralonui copMiIpOBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CHOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANpPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpeTyJIMPOBaHMs, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHHMATh OTBETCTBEHHOCTH
3a CBOE MOBEAEHHUE, CIIOCOOHOCTh aaNTHPOBATHCA K SMOLMOHAIBHBIM U3MEHEHHSM U HPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIDKEHUIO I U yCIexy,
OINITHMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATH MCXO/Is U3 CBOMX BO3MOXHOCTEIA;

SMIIaTHH, BKIIIOYAIOUIEH CIIOCOOHOCTh TOHMMATh AMOIMOHAJIBHOE COCTOSIHUE JpPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOMICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPAMBATH OTHOMICHUS C JPYTHMH
JFOJIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3pemaTrb KOH(IUKTHL

3.3. IMPEAMETHBIE PE3YJIbTATbI

K xonmy oOydenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpUMepax poiib U MecTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTHHBl MHpa, B PA3BUTHM COBPEMEHHOM TEXHHKH W TEXHOJOTHH, B INPAKTHYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHUIBI IPUMEHEHHS M3YUEHHBIX (PU3MUECKUX MOJeNeil: MarepuanbHas TOYKa,
MHepIHaibHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIAOE TENO, MJICAbHBIA ra3, MOJEIN CTPOCHUS
ra3oB, JKUJKOCTEH M TBEPIBIX TeJ, TOUEUHBIH DJIEKTPUUECKUM 3aps] MpU pElIeHUH (PU3NYECKUX
3a/1a4;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYIIPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEIIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHUE, CBOOOIHOE MaJICHUE T, IBUKEHHE
M0 OKPYXHOCTH, WHEPIUs, B3auMoaeucTBue tei, Auddy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE
KHUJIKOCTeH M TBEPIBIX TeJ, U3MEHEHHEe 00b&Ma Tel MpU HarpeBaHUH (OXJaKIEHUH), TEIUIOBOE
paBHOBECHE, HCHApEHHE, KOHICHCALMS, IUIABJICHHWE, KPUCTAJUIM3alus, KWUIIEHUE, BIIAXKHOCTb
BO3/lyXa, IMOBBIIIEHUE JaBJIECHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA ra3a B U30IPOIIeccax, dJIEKTpU3alus Tejl, B3auMOICHCTBUE 3apsI0B;

OIKCHIBATh MEXAHUUECKOE JBHKEHHE, UCTIONb3Ys (PU3NUECKHE BEIMUUHBI: KOOPAUHATA, TYTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tella, KUHETU4eCKas dHEprus,
NOTEHLMAJbHAsT HHEpPrusi, MexXaHudyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; MpPH OINHUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3HUECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHULIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUMUHY C IPYTUMHU BEIUYHMHAMU;

ONMCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€I U TEIUIOBBIE SIBICHUS, WCIOJbB3YS
¢usnueckue BEIMYMHBL: JaBlieHHWE Ta3a, TeMIeparypa, CpeaHss KUHETUYecKas JHeprus
XA0TUYECKOTO JIBJKEHUS MOJIEKYJ, CpEIHEKBaJApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO



TEIUIOTHI, BHYTPEHHSAS SHeprus, pabora rasa, Kod3()(UIMEHT MOJE3HOrO ACHCTBHS TEIUIOBOTO
JIBUTATEIS; IPY OMMCAHUU TPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIONb3YEMbIX BEIMYHH, UX
0003HaueHMsI U E€UHHUIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIUYMHY C
JPYTMMH BEJIUYMHAM;

ONMCHIBATh W3YYEHHBIE 3JIEKTPUUECKHE CBONCTBA BEILECTBA U DSJIEKTPUUECKUE SIBICHUS
(Tporecchl), HMCIONb3ys (PU3MUYECKUE BEIMYMHBL: 3JCKTPUUYECKUN 3apsi, SJIEKTPUYECKOe IIOoJie,
HaANPsDKEHHOCTD I10JIA, TOTEHIMAJ, Pa3HOCTh IIOTEHIMAJIOB; IIPU ONMCAHUU NPAaBUJIBHO TPAKTOBATh
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUs U €IUHMILIbL, YKa3blBaTh (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BETUUYHMHAMU;

aHATM3UPOBaTh (U3NYECKHUE TMPOLECCHl U SBICHUSA, WCHONBb3ySd (U3UYECKUE 3aKOHBI H
NpUHUUIBL: 3aKOH BceMupHOro tsaroreHus, [, II u III 3akonbr HprooTOHA, 3aKOH COXpaHEHMs
MEXAHUYECKOM PHEPrUM, 3aKOH COXPAHCHMs UMIIYJIbCA, IMPUHLUII CYNEPIO3ULUN CUJI, TPUHLUI
paBHOIIPABUsl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, ra30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON 3HEPIMH TEIIOBOIO JBUKEHUS MOJIEKYJI
¢ a0COIOTHOM TeMIepaTypo, MEePBHIN 3aKOH TEPMOINHAMHKH, 3aKOH COXPAHEHUS dJIEKTPUIECKOTO
3apsna, 3akoH KynoHa, mnpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLMUIIBI JEHCTBUS MAalIUH, MPUOOPOB U TEXHUUYECKUX YCTPOMICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BAaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh OKCHEPUMEHTHI 110 HCCIEI0BaHUIO (U3NYECKUX SBICHUH U NPOLIECCOB C
UCIIOJIb30BaHUEM IPSIMbIX U KOCBEHHBIX M3MEPEHH, pu 3TOM (OpMYIHpOBaTh npodiieMy/3agady
U TUIOTE3y Y4eOHOTrO SKCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 TPEMJIOKEHHOTO 000pyIOBaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIIATh NPSAMbIE U KOCBEHHBIE NU3MEPEHUs (PM3NYECKUX BEIUYMH, [IPU 3TOM BbHIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKHU MOIrpeIIHOCTEel
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEIMYMHAMHU C UCIOJB30BAaHUEM IPSMBIX
U3MEPEeHUl, NMpH 5TOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJibTaThl MOJy4YECHHOH
3aBHCUMOCTH (PM3UYECKUX BEJIMYUH B BUJE TAOJMUI] U TpaUKOB, AeTaTh BBIBOABI 110 pe3yiabTaTaM
UCCJIEJIOBAHUS;

coOnroaarh mpaBwia O€30MaCHOrO TpyAa IpU NPOBEJCHUM HCCIEIOBaHUI B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HCCIIEZOBATENbCKOM M MPOEKTHOM  JIeATENBHOCTH ¢
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaToOpHOro 000pyJOBAHHUS;

pemarh pacy€THbIE 33Ja4M C SIBHO 3aJJaHHOM (U3NYECKON MOJIeNbI0, UCIIOIb3Ys (hU3NUEcKHe
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHajlW3a YCJOBHS 3a/Jayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIJICNIATE (U3MYECKHE BEIMYMHBI U (OpMYJbl, HEOOXOIUMBIE i €€ pelIeHUs, MPOBOJUTH
pacy€Thl U OLIEHUBATh PEALHOCTH MOJYYEHHOT'O 3HaUeHUs (PU3HMUECKON BETUYHHBI;

pemath KauecTBEHHBbIE 3a/ayd: BBICTpaUBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO ILIEMOYKY
PacCyXJIEHUI ¢ OTIOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 3a]a4 COBpEMEHHble MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpETAllMd U MpEJCTaBIeHUs Y4eOHOH M Hay4yHO-
MOMYJSIPHON MH(POPMAIMH, MMOJTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

NOPUBOANUTH MPUMEpPHI BKJIAJa POCCHMCKUX U 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOM KU3HU AJI1 00ecreueHus
0€30MacHOCTH MpHU OOpaLIEHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, JUIsI COXpaHEHHS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;



paboTaTh B TpyHIe C BBHIMOJIHEHUEM PA3IHUYHBIX COLMANBHBIX POJEH, IMIIaHUPOBaTh padoTy
IPYNIbI, PalMOHAIBHO PACHpPENeNaTh OOS3aHHOCTH M IUIAHUPOBATh  JAEATENBHOCTH B
HECTaHJAPTHBIX CHUTYaIUsAX, a/leKBaTHO OICHUBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB TPYIIBl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEPax pPojib U MECTO (U3UKK B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B MPAKTHUECKOM
JESTEIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBl MPUMEHEHHS M3YyYCHHBIX (PHU3MUECKUX MOAETCH: TOUYECUHBIN
BHCKTpI/I‘-IGCKI/Iﬁ 3apsn, JIyd CBCTA, TOYEYHBIM UCTOYHUK CBCTA, AACpHAasA MOJCIIbL aTOMA, HYKJIOHHAA
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacrno3HaBaTh (u3nyYeckue sBIEHUS (Ipolecchl) M OOBSACHATH HUX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKA W KBAaHTOBOW (U3WKU: DJIEKTPUYECKas MPOBOJUMOCTH, TEILIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC IlefICTBHSI TOKa, B33HMOIIGIZCTBHC MAariuMToB, 3JICKTPOMAarHuTHAasA
UHAYKINS, JEHCTBHE MAarHUTHOTO IIOJIA HA NPOBOJAHHUK C TOKOM M JBWXKYLIUICS 3apsi,
JNIEKTPOMArHUTHbIE KOJEOAHUS U BOJHBI, MPSIMOJIMHEHHOE PACIpOCTPaHEHHE CBETa, OTPaKEHUE,
npejoMiieHue, uHTepdepeHIys, Iupakuus ¢ [OJSpH3alMs CBETa, JUCHEPCUS CBETa,
doroannekrpudeckuii d3pdexr (hotodrddekr), cBeTOBOe NaBiIcHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

OMKCHIBATh HM3yYCHHBbIE CBOWMCTBA BeUIECTBA (ANEKTPUUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTDh PA3IUYHBIX CpPEI) U DIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI),
UCTIONB3YS  (PU3WYECKUE BCIWYMHBL JJIEKTPUUYCCKUU  3apsi, CHJIA TOKa, JIIEKTPUYECKOE
HaANpPsDKEHUE, DJIEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOJBUKYIIAs CHIIA,
paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Awmrmepa, cuwia JlopeHna, WHIYKTUBHOCTh
KATYIIKA, SHEPrUsl SJICKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepUoJ M 4YacToTa KoJjieOaHuW B
KOJIeOaTeIbHOM KOHTYpE, 3apsii U CWJia TOKa B MPOIECCE TAPMOHUYECKUX AIICKTPOMATHUTHBIX
KoneOaHui, (QOKYCHOE paccTOSHHWE U OINTHYecKas CHila JIMH3BI, TpPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI UCIIONB3yEeMbIX BEIMYMH, UX 0003HAUEHUS U €AMHUIIbI, YKA3bIBATh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIUUYUHAMU;

OMMUCBIBATh N3YUCHHBLIC KBAHTOBBIC ABJICHUSA U MPOLECCChI, UCIIOJIb3YA (1)I/ISI/I‘I€CKI/I€ BCIIMYNHBI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOIH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUs U UMIYIbC (OTOHA,
Mepuoj TMOoJIypacnaaa, YHEpPrusl CBSI3U aTOMHBIX SJep, NMpPU ONUCAHUU TMPABUIBHO TPAKTOBATH
(bu3nYEeCKU CMBIC UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHMSI U €QUHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIUEC JAaHHYIO (1)I/I3I/I'-I€CKyI-O BCIMYHUHY C APYrUMH BCIWMYHUHAMM, BBIYUCIIATH 3HAYCHHUC
bu3nYeCKOil BENTUYMHBL;

aHAIM3UPOBATh (PU3MYECKHE NPOIECCHl M SBICHHS, HUCHONB3ysS (U3MUeckue 3aKOHbI U
IMPUHIMUIIBL: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIILHOI'O U MapaljiICJIbHOI0 COCIUHCHU A ITPOBOJHUKOB,
3akoH  JDkoyns—JleHna, 3aKkOH DJIEKTPOMATHUTHOM MHAYKIUH, 33aKOH NPSIMOJIMHEWHOIO
pacmlpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXXCHHS CBETa, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHUE
OiinmreitHa st poroddderra, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH COXPAHEHUS UMITYIbCA, 3aKOH
COXpaHEHUS dIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAHEHHST MAaCCOBOTO YMCIIa, TOCTY aThl bopa, 3akoH
PaAMOAaKTUBHOTO pacmaaa, TPH OTOM pas3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH,

OTIpe/IeNIATh HAMPABICHHE BEKTOPA UHIYKIIMH MArHUTHOTO TMOJIS MPOBOJIHUKA C TOKOM, CHUJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTPH U OMUCHIBATH N300PAKEHHE, CO3/ITaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOH JINH301;



BBITIOJHATh OKCIEPUMEHTHI MO0 WCCIEAOBAHUIO (DM3MUECKUX SIBICHUM W TMPOILECCOB C
UCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHUIA: TP 3TOM (HOPMYIUPOBATh PoOiieMy/3aaaqy
U TUNoTe3y y4eOHOTo 3KCIepuMEHTa, coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOro 000pYAOBaHUS,
MPOBOAMTD OMBIT U OPMYIUPOBATEH BHIBO/IBI;

OCYIIECTBIISITh MPSIMBIC U KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, IIPH 3TOM BBHIOMPATh
ONTUMATBHBIA CIOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIC METOJBI OIICHKH TMOTPEITHOCTEH
W3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTU (DPM3MUYECKUX BEJIMYUH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUI:
IpU 3TOM KOHCTPYHUpPOBaTh YCTaHOBKY, (DUKCHUpPOBATh pe3yJbTaThl IMOTYYECHHONW 3aBUCHUMOCTHU
(GU3HYECKUX BEIMYHMH B BHJIE TAOIUI] U Tpa)UKOB, Je/IaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOmonaTh mnpaBuiaa O€30MacHOro Tpyda MNpH TNPOBEICHHHM HCCICIOBAHUNA B pPaMKax
yu4eOHOro  JKCIEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM M  MPOEKTHOM  JESTENbHOCTH  C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemiaTh pacu€THBIC 3a7a9d C SIBHO 33JaHHOW (U3NYECKOW MOJIENBIO, UCTIONb3YS (PU3UYECKHe
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHajlW3a YCJOBHS 3aJayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIICTIATh (DM3HUECKHE BENUYMHBI U (HOPMYINbI, HEOOXOJUMBbIe UIsi €€ pelIeHHs], MPOBOIUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETHUHHBI;

pemaTh KadyeCTBEHHBIC 3aJa4yM: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IIEMOYKY
pacCyXJIeHHI ¢ OMOpo HAa U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIONIb30BATh MPH PEUICHUH y4eOHBIX 33/7a4 COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpPUPOBAaHMS, HWHTEpPIpETAllMd M TMPEICTaBICHHUs Y4eOHOW U HaydHO-
MOMYJISIPHOW WH(OPMAINH, ITOJYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYSCKU aHAITM3UPOBATH
M0JIy4aeMyt0 HH(POPMAIHIO;

OOBSCHATH MPUHIUIBI ACUCTBUS MAIIWH, MPUOOPOB U TEXHUYECKHX YCTPOMNCTB, pa3inyaTth
yCIIOBUS UX 0€30MacCHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH TPUMEPHI BKIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOMN JKU3HU JUII 00ECTIeUCHHUS
0€30MacHOCTH MpHU OOpalIeHHH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOTO MOBEJCHUS B OKPYKaloIlEel Cpee;

paboTaTh B IPYMIE C BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATH PaboOTy
TPYNNbl, palMOHAIbHO paclpeleNaTh OO0S3aHHOCTH M TUIAHUPOBaTh  JESATEIBHOCTh B

HCCTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATL BKJIAJ KaXAOT0 M3 YYAaCTHHKOB rpyHHBI B
peaiceHuc paCCManHBaCMOﬁ HpO6J’IeM]':>I.



4. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/m NMpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MTO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbF72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 14 1 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 18 1 3 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 9 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 41
Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 12 0 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOMHAMMKH 11 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 8 0 0 bubnuoreka [IOK

®a30BbIe IEPEXOIBI

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

Uroro no pazgeny

31

Paznen 4. JIEKTPOJJUHAMUKA
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bubmuorexa [JOK

4.1 IEKTPOCTATHIA 12 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpuYecKnid TOK. TOku B 13 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 25
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne HaumeHoBaHue pa3jiesioB U TeM
KoHnTpoJbHbie IIpakTHYeckue 00pa3oBaTe/IbHbIe PecypChl
n/n MPOrpamMmbl Bcero
padoThI padoTshI
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nosjie. DJIeKTpOMarHuTHas bubmumoreka [IOK
1.1 13 1 2
WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 13
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢
59 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onika 1 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 26
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 5 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 CTpoetiie atoMa 3 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
. 1
4.3 ATOMHOE AP0 8 https://m.edsoo0.ru/7f41c97c
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Hroro mo pazneny 16

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK

5.1 € 6
JICMCHTBI ACTPOHOMIH H aCTPOpH3HICH https://m.eds00.ru/7f41c97c

Hroro mo pazneny 6

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubmunorexa [JOK

6.1 Obobmaiomee nosTopenue 3 1 https://m.edso0o.ru/7f41c97¢

Hroro no pazneny 3

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 08 > 0



https://m.edsoo.ru/7f41c97c
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5. HIOYPOYHOE IINIAHUPOBAHUE

10 KJIIACC
Ne JIeKTPOHHBbIE U(PPOBHIE
Hara Kou-Bo Kontpoasn | Ilpakruyeck P i pp
n/ Tema ypoka o0pa3oBaTe/ibHbIE
H3yUYeHH s 4acoB ble padoThI ue padoTsl
n pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 97 1 bubnnoreka [JOK
-7 ceHt
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOM HAay4YHOI KapTUHBI MUPA, B 2-7 ceHt 1 bubmorera [JOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
3 Mexanudeckoe npmxeHne. Cucrema 97 1 bu6mmoreka [IOK
-7 ceHt
orcyera. CriocoObI OUCAHUS IBUKEHUS. https://m.edsoo.ru/ff0c3508
Tpaextopus. I1yTe. ITepemernienue.
4 PEBHOMep HOE HYTﬂMOJHfHefIHoe BUIKCHUE 9-14 cenr 1 bubmiorexa LOK
p P A ' https://m.edsoo.ru/ff0c372e
CKopoCTb.
Pemenne 3anau no reme «PaBHOMepHOE bubnmnoreka [JOK
5 9 9-14 cenr 1
MIPSIMOJIMHENHOE JIBUKECHUEY. https://m.edsoo.ru/ff0c3620
bu6mmoreka [JOK
MrHoBeHHas U CpeaHsisl CKOPOCTH. https://m.edsoo.ru/ff0c372e
6 9-14 cenr 1 .
Yckopenue. https://resh.edu.ru/subject/I
esson/3721/start/160133/
PaBHOyCKOpEeHHOE MPSIMOIMHEHHOE
7 YCKOP p 16-21 cent 1 bu6mmoreka [IOK
JIBUKEHUE. https://m.edsoo.ru/ff0c372e
Pemenue 3agau mo reme
8 «PaBHOYCKOpPEHHOE MPSAMOJIMHEITHOE 16-21 cent 1
JIBIDKCHUE.
Pemenue 3anau 1o reme
9 «PaBHOYCKOPEHHOE MPSMOJIMHEITHOE 16-21 cent 1

JABHXKCHUECH.
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CBobOosiHOE nazieHue. Y cCKopeHue

bubmuorexa [JOK

10 23-28
¢BOOOIHOTO ITalEHUS cent https://m.edsoo.ru/ff0c372e
Pemenue 3amgau no reme «JIBuxenue ¢

11 HOCTOSIHHBII\J:[[ CKO CHI/IGMI[CBO60 HOTO 23-28 ceHt bubmmorexa LIOK

yexop A https://m.edsoo.ru/ff0c39cc
MaJICHUSD.
JladopaTropuasi padora Nel «l3yuenue

12 JBWDKEHUS Teja OpOIIeHHOTO 23-28 ceHt
TOPU30HTAILHOY»

13 Kpuonuneirinoe npuxenue. J[Buxxenue 30-05 oxr bu6mmoreka [IOK
MaTepUalbHOU TOUYKHU MO OKPYKHOCTH https://m.edsoo.ru/ff0c372e
Kunemaruka abcor0THO TBEPAOIO TeNa

14 JlaGopaTopnas padora Ne2 «3y4yenue 30-05 okt
JBUKEHHUS TeJIa 10 OKPY>KHOCTH

1 O606IIeH e H CHCTEMATH3AIHS 3HAHUH 110 3005 0 Bubmmoreka [OK

- KT -
teme «KIHeMATHKAY https://m.edsoo.ru/ffOc3ada

16 KonTpoubnas padora Nel mo reme 7-12 okt
«Kunemaruka»

17 [Tpunumn otHOcUTEeNnbHOCTH ["anmues. 712 ok Brbmiorera [IOK
Wnepums. Macca Tena. Cra. https://m.edsoo.ru/ffOc3ada
WNHepuuanbHble CHCTEMBI OTCUETA.

IIepssiit 3axk0oH Hprotona. Bropoit 3akoH bubnnoreka [JOK

18 . 7-12 OKT
Herorona niis MaTepuanbHOW TOYKH. https://m.edsoo.ru/ff0c3be8
[IpuHUIMD cynepno3uuu cuil.

19 Pemenue 3agau no reme «BTopoit 3aKoH 14-19 ok
HeroTonay.

20 Tpernii 3axon HproToHa 1151 14-19 oxcr Brbmorexa [IOK
MATEPHATBHBIX TOUCK https://m.edsoo.ru/ff0c3be8

21 Cunel B npupose. 3aKOH BCEMUPHOIO 14-19 okt bubnuorexa [IOK
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Tarorenust. Cuiia TSHKECTH.

https://m.edsoo.ru/ffOc3be8

Permenne 3aga4 1o reMe «3aKoH

22 21-26 okt
BCEMHPHOTO TATOTeHUs. CHila TSKECTH
bu6mmoreka [IOK
23 Bec Tena. HeBecomocth 21-26 okt httos://m.edsoo.ru/ff0cabes
bu6mmoreka [IOK
24 Cuna yupyrocti. 3akon Iyka. 21-26 okr https://m.edsoo.ru/ff0c3d00
o5 Pemenne 3amau mo reme «Cuna 05-09 bubmuorexa [JOK
ynpyrocty. 3akoH ['yka» HOSIOPSI https://m.edsoo.ru/ff0c3d00
26 JlabopaTopnasi pabora Ne3 «M3mepenue 05-09
YKECTKOCTHU MIPYKUHBID» HOSIOps
Cuia tpenus. KoaddunmeHt tpenus.
27 Cuia ZEHpOTI/IBJIeI({bI/I(l:I nupn I[BI/I)P;CCHI/II/I Tena 05-09 bubmorexa LHOK
HOSIOps https://m.edsoo.ru/ff0c3e18
B KMJIKOCTHU HJIU Ta3e
28 Pemenue 3amau o teme «Cuia TpeHUD» 11-16
HOSIOps
29 JlaGopatopHnas pa6ora Ned «/3mepenue 11-16
KOd(dUIIMEHTa TPEHUS CKOIBKCHHS HOSIOps
30 O060011eHNe U cUCTeMaTU3alMsl 3HaHUH 110 11-16 bubnnoreka [JOK
TeMe «/luHamuka» HOA0pA https://m.edso0.ru/ff0c3f76
31 KontpoabsHnasi padora Ne2 mo teme 18-23
«/IlnHamMuka» HOSIOps
Hmnysnbc MaTepuaibHONW TOYKH, CUCTEMBI
39 MaTepUaibHbIX TOYEK. MIMITyJIbC CHITBI. 18-23 bubnuoreka [IOK
3aKOH COXpaHEHUs UMITyJbca. PeakTnBHOE HOSIOps https://m.edsoo.ru/ff0c41a6
JIBYDKEHUE
33 Pemenue 3agau no reme «IMImysbc CUITBL. 18-23
3aKOH COXpaHEHUsI UMITYJIbCA HOSOPA
34 PaboTa 1 MOIIHOCTE CHJIBI. 25-30 bu6mmoreka [JOK
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HOSIOPSI https://m.edsoo.ru/ff0c41a6
Kunernueckas sHeprust MaTepUuaILHON -
35 ToukH. Teopema 06pI/13MCHCHI/II)I/I 29 bubmorexa HOK
- copeM HOsGps https://m.edsoo.ru/ff0c43d6
KHHETHYECKOW SHEPTUU
Pemtenne 3agau mo teme «Kunernuyeckas 25-30
36 SHE HOSIOpS
pPrusi 1 ee N3MEHEHUE)
37 PaGota cuibl TSHKECTH U CUITBI YIIPYTOCTH. 9.7 bu6mmoreka [IOK
-7 nex
KoHcepBaTuBHBIE CUJIBI. A https://m.edsoo.ru/ff0c4502
[TorenunaneHas sHeprus. [loreHnnanbHas
38 3HEPTrus 0 neopMUpoBaHHOM 2-7 nek bubnmorexa LOK
p YHpyr pMHp https://m.edsoo.ru/ff0c43d6
PYKHUHBL.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
sHeprud. JlaboparopHasi padora Ne5
39 P paTopHai p 2-7 nex
«M3y4eHne 3aK0Ha COXPaHEHHUs
MEXaHUYECKOM SHEePTUm»
KonTpoanHuas padora Ne3 nmo Teme
40 p P 9-14 nex
«3aKOHBI COXPAHEHHUST B MEXAHUKE»
[ToctynarensHoOe U BpaliaTeabHOe
41 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. 9-14 bubnmnoreka [JOK
-14 nex
MowmenT cubl. I1nedo cuisl. YcnoBus https://m.edsoo.ru/ff0c461a
paBHOBECHS TBEPAOTO TeENa.
JlabopaTopnasi pabora Ne6 «I13yuenue
42 paBHOBecCHUs TeJa Mo JEeHCTBUEM 9-14 nex
HECKOJIBKUX CHII»
Pemenne 3amau no teme «PaBHOBecue
43 s 16-21 gex
TBEPBIX TE»
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
. bubnmoreka [JOK
44 KHHETHYECKOW Teopuu. Macca MoJieKyJI. 16-21 nex

KonnuectBo BemectBa. [TocTosiHHAsS

https://m.edsoo.ru/ff0c43d6
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ABoraapo

Pentenue 3anau mo temMe «OCHOBHBIE

45 nostoxenuss MKT». bpoyHoBckoe 16-21 nex
neuxkenue. Auddysus.
XapakTtep JBMKEHUS U B3aUMOICHCTBUSA
46 YaCTHII BeniecTBa. Moaenu CTpOeHHS 23-28 nex bubmorexa [JOK
Hset . H,, p A https://m.edsoo.ru/ff0c84ae
ra3o0B, )KUJIKOCTEH U TBEPIBIX TEI
Nneanbusiii ra3 B MKT. OcHOBHOE

47 bl 23-28 nex bubnuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4b74
Pemenue 3amau mo reme «OCHOBHOE

48 9 23-28 niex
ypaBHeHue MKT».

49 TemnoBoe paBHOBecue. Temmeparypa u eé 9-11 auB bubnnoreka [JOK
n3mepenue. lllkana remneparyp Llenbcus https://m.edsoo.ru/ff0c84ae
AOcoroTHas TeMIiepaTypa Kak Mepa 9-11 anB

50 cpenHen KHHeTI/IqecEOI?Iy:He TUn ’ bubmorexa HOK

pel P https://m.edsoo.ru/ff0c84ae
JBUKEHHS MOJIEKYII.
13-18 stHB bu6mmorexa [IOK
51 v
paBHEHUE COCTOSIHUS UJIEAIbHOTO Ta3a https://m.edsoo.ru/ff0c84ae

59 Pemenue 3agau no reme «YpaBHEHHUE 13-18 suB
COCTOSIHHS MJICAJTBHOTO Ta3ay.
3akon JlanbToHa. ['a30BbIe 3aKOHBI. Bu6 LOK

13-18 siuB nonImoTeKa
53 W3omportecc CaTbHOM Ta3e
MPOUCECCHL B HACATLHOM 43¢ 1 HX https://m.edsoo.ru/ff0c84ae
rpaduyeckoe npeacTaBIeHNue

54 Pemenne 3amau mo reme «I"a3oBbie 20-25 suB

3aKOHBIY.
JlaGopaTopnas paGora Ne/
55 «MccnenoBanre 3aBUCUMOCTH MEKIY 20-25 suB

napamMeTpamMu COCTOSAHUA Pa3pCKCHHOTO
rasa»
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56 [TapooOpazoBanue u KOHIEHCALIHSL. 20-25 suB bubmuorexa [JOK
Hacplimennsiii nap. https://m.edsoo.ru/ff0c84ae
bubmuorexa [JOK
o7 JlaBiieHKEe HaCBILIEHHOIO Mapa 27-01 siB htts://m.edsoo.ru/ff0c84ae
AOCONIOTHAS 1 OTHOCHUTE/IbHAS BIIAYKHOCTh bubmuorexa [JOK
58 27-01 suB
BO3/yXa. https://m.edsoo.ru/ff0c84ae
Pewmenue 3anay no reme «/laBieHue
59 HACHIIIIEHHOTO Napa. BraxkxHoCcTh 27-01 siB
BO3yXa».
Tépnoe Teno. Kpucraminueckue u
60 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB 03-08 dep bubnnoreka [JOK
KpucTauioB. JKuJaKue KpucTabl. https://m.edsoo.ru/ff0c84ae
CoBpemeHHbIE MaTepUalIbl
TBépnoe teno. Kpucrammueckue n
61 amop¢HbIe Tera. AHU30TPOIUS CBOMCTB 03-08 denp bubnuotexa [JOK
KpucTayoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ffOc84ae
CoBpeMeHHbIE MaTepHUabl
BnyTtpeHnHss sHeprus
62 TEPMOJMHAMHYECKON CHCTEMBI M CITIOCOOBI | ()3-08 desp bubnuorexa [JOK
€€ u3MeHeHUs. BHyTpeHHs dHeprus https://m.edsoo.ru/ff0c84ae
OJIHOATOMHOTO UJEaJIbHOTO raza
10-15 dbeB bu6mmorexa [IOK
63 Pabora  Tepmounamuie hep https://m.edsoo.ru/ff0c84ae
64 Pemenue 3agau no reme «BHyTpeHHss 10-15 eBp
sHeprus. Pabotay.
®a3oBbIe IEPEXO0Ibl. Y AeTbHAS
65 TEIIOEMKOCTH BemecTBa. KonruecTBo 10-15 dep bubmuotexa [JOK
TEIUIOTHI TIPH Teronepeaaye. Y paBHEHUE https://m.edsoo.ru/ff0c84ae
TEIUIOBOTO OajaHca.
66 Pemenue 3amau mo teme «YpaBHEeHHE 17-22 dpesp
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TEIUIOBOTrO OajaHcay.

67 I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0 17-22 desp bubnunoreka [HOK
IIPUMEHEHUE K U30IIPOLECCaM. https://m.edsoo.ru/ffOc84ae

68 Pewmenue 3anay no reme «llepBblil 3akoH 17-22 Qerp
TEPMOIMHAMUKI.

69 Heo6p2vlTHMOCTL MIPOLIECCOB B MPUPOJIE. 25-01 desp bubnmoreka [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edso0.ru/ff0c5952

20 [Tpunmun gevicteust u KII/ TermoBoit 25-01 desp bu6mmoreka [IOK
MaIIHbI https://m.edso0.ru/ff0c5c36

71 Pemenue 3fiz[aq 1o Teme «KIIJ[ TenaoBeIX 25-01 desp
JBUTATEINE».

79 DKOJIOTHYECKHUE TTPOOIEMBI 03-07 mapra bubnuotexa [JOK
TEIJIO3HEPTEeTUKH https://m.edsoo.ru/ffOc5efc

73 Ob6o6maromuit ypok «MomnekynsipHas 03-07 mapra
¢uznka. OCHOBBI TEPMOAMHAMUKI
KonTpoJubnasi padéora Ne4 o reme

03-07 mapta

74 «Monekynsipaas puznka. OCHOBBI
TEePMOAMHAMHUKI)

75 Bsanmopeiicteue 3apsinos. 3akoH KymoHa.  10-15 mapra bubnuorexa [JOK
To4YeyHBIN 2EKTPUYECKHUN 3apsi] https://m.edsoo.ru/ff0c84ae
OneKkTpu3anus Ten. JIEKTPUIECKUH 3apsi.

76 JIBa BHAA DICKTPUUECKUX 3apsA0B. 3aKOH 10-15 mapra bubmorexa [IOK

P p ' https://m.edsoo.ru/ffOc5efc
COXpaHEHHUs FJEKTPUUYECKOTO 3apsijia
10-15 mapra bubnmoreka [JOK
77 P 3 K .
elIeHue 3aaa4 no reMe «3akoH Kynonay https://m.edsoo.ru/Ff0c6938
Onexkrpuueckoe nojue. Hanmpsok€HHOCT
78 ANEKTPUYECKOTO MOoJs.. JInHuu 17-22 bubmmorexa LIOK
b i MapTa https://m.edso0.ru/ff0c6a50
HANPSHKEHHOCTH.
79 [IpuHIHUI Cynepno3UIUN SJIEKTPUIECKUX 17-22 bubnuoreka [IOK

HOJIEN.

Mapra

https://m.edsoo.ru/ff0cébcc
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HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

80 3JIEKTPOCTATHYECKOM IT10JIe 17-22 bubmmorexa [JOK
p ’ Mapra https://m.edsoo.ru/ff0c6ces
JusnexTpudeckas MpOHUIIAEMOCTh
[MoTeHnmansHas SHEPTHS 3aPSIKEHHOTO
81 TeJa B AJIEKTpUUeckoM mnoJje. Pabora cun 31-5an bubmorexa LOK
' P https://m.edsoo.ru/ffOc5efc
AIIEKTPOCTATUYECKOTO TTOJIS
bubmuorexa [JOK
82 ITorennuan. Pa3HOCTD ITOTCHIIMAIOB 31-5
H H anp https://m.edsoo.ru/ff0c6df2
83 CBs13b MEX1y HAIIPSDKEHHOCTBIO U 3154 bubnnoreka [JOK
- II
Pa3HOCTHIO IOTEHIIUAJIOB. P https://m.edsoo.ru/ff0c84ae
N bubmuorexa [JOK
84 OnexrpoéMmkocTh. Konnencaro 7-12 a
POSMEKOCTE. ROHACHCATOP P https://m.edsoo.ru/ff0c84ae
bubmuorexa [JOK
85 DHeprus 3apsHKeHHOTO KOHACHCATOpa 7-12 a
P P A P P https://m.edsoo.ru/ff0c6f00
Pemenue 3agad mo reme
86 «DNEKTPOEMKOCTh. DHEPTHUS 3aPSHKEHHOTO 7-12 anp
KOHJICHCATOPaY.
DNEKTPUUECKUN TOK, YCIOBHUS €r0
87 cymectBoBanusl. [locrosunbiii Tok. Cuia 14-19 bubnmnoreka [JOK
- art
toka. Hanpsixenue. ConpoTuBieHHeE. P https://m.edsoo.ru/ffOc84ae
3akoH Oma 1S ydyacTKa Henu
88 [TocnenoBarenvHOE, MapaienbHOE, 14-19 bubmuorexa [JOK
- art
CMEILIAaHHOE COEIUHEHHE IIPOBOIHUKOB. P https://m.edsoo.ru/ff0c7126
JlabopaTopnasi pa6ora Ne§ «I13
89 paTopHasi pador «3yuenHue 14-19 anp
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY
90 PaboTa 1 MOIIIHOCTB ANMEKTPUIECKOTO 21.26 bubnmoreka [JOK
- art
Toka. 3akoH Jlxoyns-Jlenma P https://m.edsoo.ru/ff0c84ae
DNeKTpoABMKYIas cuiia. 3akodH Oma st
N . . bubnmoreka [JOK
91 MOJTHOM (3aMKHYTOW ) JIEKTPUUYECKOM 21-26 amp

OCIIN.

https://m.edsoo.ru/ff0c84ae
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92

JlaGopaTopHnas padora Ne 9 «/3mepenue
OJIC ucTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

21-26 amp

93

DNEeKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXInpoBOAUMOCTh

28-3 mas

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

04

[omynpoBoAHUKH, KX COOCTBEHHAS U
npuMecHas mposoaumocTs. CBoiicTBa p—
n-niepexoxa. [lomyrnpoBogHUKOBEIE
npuOopbI

5-10 mas

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

95

96

97

DnekTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

DIIEKTPUUYECKUI TOK B paCTBOpax 1
pacruiaBax 3JE€KTPOJIMTOB.
DIIEKTPONUTHYECKAsT JUCCOLIMAITHS.
DIIEeKTPOIHN3

SHCKTpI/ILICCKI/II\/'I TOK B ra3ax.

CaMocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBII
paspsia. Momnuus. 11nazma

5-10 mas

5-10 mas

12-17 mas

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

98

99

100

O6o0maromuii ypok «JIeKTPOIUHAMUKA)

KonTpoJubnasi pabéora NeS o reme
«NEeKTPOCTATUKA. 3AKOHBI
MOCTOSTHHOT0 TOKa)

O6o6maromuit ypok mo Temam 10 kmacca

12-17 mas

12-17 mas

19-24 mas

101
102

I'opoBasi KOHTPOJILHAS padoTa

Hroroseiii ypok no temam 10 xnacca

19-24 mas
19-24 mas

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

aTa
Ne n/mm Tema Ypoka I[ KOHTpoJ'[],H HpaKanecK 06pa30BaTeJILHLIe
HU3Yy4YEeHH Bcero
ble paboThI ue padboTsbl pecypcsbl
|
ITocTOsIHHBIE MarHUTBI U UX
1 B3auMoeiicTBHE. MarHuTHOE 1oJIe. 97 ce 1 bubnunoreka [HOK
- HT
Bexktop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHIYKLIUU
MarauTtHoe 1nosie NpoBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicraue 2-7 ceHT 1 bubmorera [JOK
P i https://m.edsoo.ru/ff0c98fe
IIPOBOJHUKOB C TOKOM
3 JleficTBrEe MarHUTHOTO TOJISL HA 9-14 bubnnorexa [HOK
-14 cenr
IIPOBOAHMK C ToKOM. Cuita Amnepa. https://m.edsoo.ru/ff0c98fe
JlabopaTopuas padora Nel
4 «H3yyeHrne MAarHUTHOT'O I10JIA 9-14 cent
KATYIIKH C TOKOM»
Pemienue 3axa4 no reme: «/leiictue 16-21
5) MarHMTHOI'O TOJISl Ha IPOBOJHUK C
CEHT
TokoM. Cuiia Amnepa»
eliCTBHE MarHUTHOI'O IOJIS Ha
6 ,Z[I[BI/I)K LIYIOCS 3apsSKEHHYIO YaCTHII 16-21 bubmmorexa [JOK
Iy p J Y CEHT https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenna
OnexTpoMarauTHas HHAYKIMs. [loTok
7 BEKTOpa MarHUTHON uHAyKuuu. I1C 23-28 bubnuoreka [IOK
MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHON CEHT https://m.edsoo.ru/ff0d0fd2
nHaykunn Papanes
JlabopaTopnasi paGora Ne2 9308
8 «Hcceaenosanne siBJIeHUs 1
CEHT

3ﬂeKTp0MaFHHTHOﬁ HHAYKIUN
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Penrenue 3aaa4 mo teMe: «3aK0H
AJIEKTPOMArHUTHON WHIYKITUU
®dapanes»

30-05
OKT

10

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

30-05
OKT

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

11

TexHudeckue ycTpoiucTBa u ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

7-12 okT

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

12

13

14

15

O6o6maromuii ypok «MarauTHoe ToJe.
3HeKTpOMaFHI/ITHa$I WHAYKIOUA»

KonTtpouabnas padora Nel mo reme
«MarnurtHoe moJie.
DJIEKTPOMATHUTHAS] HHYKIUS»

CB00OOIHBIE MEXaHUYECKHE KOICOaHH.
IMapmonnueckue konebanus. YpaBHEeHHE
TapMOHHYECKHUX KoeOaHHi.
[IpeBparenue sHepruu

JlaGoparopHasi padora Ne3
«HccnenoBanme 3aBUCUMOCTH
Nnepuoa MaJbIX KoJIeOaHUI IPy3a HA
HHUTH OT JAJUHbI HUTH U MacChl Fpy3a»

7-12 okT

14-19 okt

14-19 okt

21-26
OKT

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

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

16

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B
ueaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

21-26
OKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbh820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

®opmyna TomcoHna. 3akOH COXpaHEHUS

17 SHEPIrUU B UIIEAIHLHOM KOJIEOATEILHOM 05-09 Eubmorexa ITOK
P A HOSIOpS https://m.edsoo.ru/ff0cb9c4
KOHTYype
18 Pemrenne 3apa4 no teme: «CBoOOIHEIE 05-09
AEKTPOMArHUTHBIC KOICOAHUS» HOSIOpst
[IpencraBieHue 0 3aTyXarOMIMX
KoJIeOaHuIX. BeIHYKIeHHEIE
Y 11-16 bu6mmoreka [IOK
19 MexaHuueckue kojebanus. Pesonanc.
HOSIOPSI https://m.edsoo.ru/ffOcbb86
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KOJIeOaHU
[lepemennsbiii Tok. CUHYCOMIANBHBIN
epeMeHHbBII TOK. MOIHOCTE
20 HepeMeHHOFO TOKA. AMIUINTYIHOE U 11-16 Bubmorexa ITOK
13 ’ YA HOSIOPs https://m.edsoo.ru/ffOchd34
JCHCTBYIOIIEE 3HAYCHHUE CUITBI TOKA U
HaPSDKEHUS
Tpancdopmarop. [IpousBozacrtso,
nepenaya u noTpedieHne
SJIEKTPUUECKON SHEPTUU. Y CTPOUCTBO U
21 1§ aKTII)/IIIGCKoe 3§ I/IMpeHeHI/Ie v 18-23 Bubmorexa ITOK
P P HOSGS https://m.edso0.ru/f0dOfd2
AIEKTPUIECKOTO 3BOHKA, TeHEpaTopa
MEPEMEHHOTO TOKa, TMHUN
aNEeKTponepenayd
DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
22 Kp JIBTYpa I/ICHOJIBSOlfaHI/ISIp 18-23 bubmmorexa LIOK
YARTYP . HOSIOPsT https://m.edsoo.ru/ff0cc324
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3HA
MexaHH4YeCcKre BOJIHBI, YCIIOBUS
93 pacnpoctpanenus. [lepuon. CkopocTh 25-30 bubnnoreka [HOK
HOsGps https://m.edsoo.ru/ffod0fd2

pacnpocTpaHeHUs U JIIMHA BOJHBI.
[Tonepeunbie U TPOOJIbHBIE BOJIHBI
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25-30

24 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmoreka [JOK
3ByKa. Bricota ToHa. TeM6p 3ByKa HoAGpA https://m.edsoo.ru/ffOcca54
DNeKTpOMarHUTHBIE BOJIHBI, UX Eu6 OK

25 cBoiicTBa U ckopocTh. [lIkana 2-7 nex nosmorexa L

https://m.edsoo.ru/ffOcccOc
ANEKTPOMATrHUTHBIX BOJIH

26 Pemrenue 3aga4 no reme: «BoJHBED 2-7 nex

97 [IpuHIUIIBI PaANOCBA3U U TEIECBUACHUA. 9-14 nex bu6mmoreka [IOK
PazButue cpencts cBsa3u. Pagnonokanus https://m.edsoo.ru/ff0d0fd2

28 KonTtpoJsbHas padora Ne2 9-14 nex
«Kone0anusa 1 BOJTHBD
II o eifHOe pacIpocTpaHeHHE

29 CBIZ:: BH: HHOI/I H0 HIZ)ﬁ l::pe ZpT}(I)‘lHeI:IIHBIﬁ 16-21 bubmmorexa [TOK

FHOPOA 1 peac. JIeK https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTpakenune cBera. 3aKOHBI OTPaKe
30 CBTeI;a)KH}:(I:T (lje:me H:o; Ballmzp:; BH - 16-21 bubmmorexa [IOK
oc '0 365 e P JeK https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€PK
[Ipenomnenue ceta. [lonHoe
31 - m . 23-28 bu6nmoreka [JOK
YIPCHHEE OTPBKEHHE. HIPEACILHRIHI JIeK https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS
JlaGopaTopHas padora Ned 23-28

32 «M3mepeHne nmokaszareJis ex
NpeJIOMJIEHHS CTEKJIA»

JIunssl. [Toctpoenue n3obpaxxeHuil B Bu6 OK

33 nuH3e. DopMyna TOHKOH JTMH3BI. 9-11 stuB nosmorexa I
v https://m.edsoo.ru/ffOcddle

BEJIUYEHUE JTUH3EI
JlaGopaTopHas padora NeS

34 «HceenoBanue cBoOiicTB 13-18 smp
U300pakeHuil B TMH3AX»

35 Jlucniepcus ceeta. CIOKHBIA COCTAB 13-18 sms Bu6mmorexa [JOK
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oeioro cBera. L[Ber.

https://m.edsoo.ru/ff0d0fd2

Nutepdepennus ceta. udpakius 20-25 suB bubnnoreka [HOK

36 N
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
JlabGoparopHasi padora Ne6

. 20-25 suB

37 «H3mepenue JJIUMHBI CBETOBOM
BOJTHBI»

38 ITonepeyHOCTh CBETOBBIX BOJIH. 27-01 s bubmuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontruyeckue npudOOpkl U YCTPOUCTBA U bubnnoreka [JOK

39 27-01 stuB
yCIJI0BUS UX 0€30I1aCHOI0 IPUMEHEHUS https://m.edsoo.ru/ff0d0fd2
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM -

40 MEXEIHII/-IIKI/I %OCT JIaThl CTICITUATBHON P bubmmorexa LIOK

' Y H (enp https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. -
41 3amenJieHue B eMeHIII/I u CI())K alieHue P bubmmoreka LIOK
g P patl (benp https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEPrusi 1 UMITYJIbC PEIATHBUCTCKOM -
42 ‘-IaCTII)/I bl CBsm,y MaC(IJ)BI C DHEprueu u P bubnuorexa LIOK
Hel P (besp https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPTHUsI TOKOS
KonTpoabnas padora Ne3 «OnrTuka. 10-15

43 OcHOBBI ClIEUATBHON TEOPHUU deBp
OTHOCHUTEIbHOCTH
®opmymna [lnanka. OTKpeITHE U -

44 I/ICCI;)'IeyOBaHI/Ie (bOTOS(b(I;eKTa OnbIThI p Bubmiorexa LIOK

& ' (esp https://m.edsoo.ru/ffOcfe16
A.T. CroneroBa
3akonbl poTtorddekra. YpaBHEeHUE -
45 3171HmTel(711)Ha H(I;)I(b(pOToa(b(geKTa P Bubmiorexa LIOK
a ' (benp https://m.edsoo.ru/ffOcffc4
«Kpacnas rpanuna» dhotorpdexra

46 @DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA. 25-01 bubnnoreka [HOK

JaBnenwne cBera. OnbiTel 11. H. dbeBp https://m.edsoo.ru/ff0d015e
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JlebeneBa. XuMuueCcKoOe IeiiCTBUE CBETA

TexHuueckue yCTpoucTBa U

47 IIPAaKTUYECKOE IPUMEHEHHUE: 25-01 bubnuoreka [IOK
(dboTodreMeHT, POTOAATYNK, COTHEUHAS (esp https://m.edsoo.ru/ff0d04a6
Oarapesi, CBETOAHMO]]
Pemenue 3ana4 no teme «371€MEHTHI 03-07
48 . mapra
KBAHTOBOM OIITHKN
Mopnens atoma Tomcona. OTBITEI 03-07
49 Pesepdopa o paccessHUIO 0-4acTHIT bubmorexa LHOK
pOP P ' MapTa https://m.edso0.ru/ff0d0302
[Inanerapnas mozens aroma
[Tocrynatel bopa . U3nyuyenue u
50 noryomeHue GoToHOB MpH MEpexoe 10-15 bubnuoreka [IOK
aTOMa C OJIHOTO YPOBHS YHEPTHH HA Mapta https://m.edsoo.ru/ff0d091a
Opyrou. Buasl criekTpos
BoiHOBBIE cBOMCTBa yacTull. BosHbl ne
51 Bbpoiinsa. KopnyckynisspHO-BOITHOBOMN 10-15 bubnuoreka [IOK
nyanu3M. CIOHTaHHOE U BBIHYX/IEHHOE Mapta https://m.edsoo.ru/ff0dOafa
n3iydeHue. Jlazepsl.
59 Crpoenue atomHoro siapa. OTKpbITHE 17-22 bubnmnoreka [JOK
MIPOTOHA U HEUTpOHA. M30TOmBI. MmapTa https://m.edsoo.ru/ff0dOafa
53 OHeprus CBA3H HYKIIOHOB B s1Ipe 1722 bubmmoreka LIOK
P YK Ape. mapTta https://m.edsoo.ru/ff0d0ca8
OTKpbITHE PAAHMOAKTUBHOCTH. OTBITHI
54 Pesepdopna no onpeneneHnio cocraa 31-5an bubmorexa HOK
PROpA pet P https://m.edsoo.ru/ff0d0fd2
PallMOAKTUBHOTO U3ITyYSHHS
CgoiicTBa anbda-, 6era-, raMma-
55 u3nyyeHus. BnusiHue paanoakTHBHOCTH 31-5an bubmmorexa [OK
. ' pan P https://m.edsoo.ru/ff0d0fd2
Ha JKUBBIE OPTaHU3MBI
56 3aKOH paIMOAKTUBHOTO pacraja. 7-12 amp bubnmoreka [JOK

[Tepuon nonypacnana.

https://m.edsoo.ru/ff0d1162
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SAnepHsle peakuuu. SInepHelil peakTop.

57 [TpoGnemMsl, MepCreKTHBEI, 7-12 amp bubnmoreka [JOK
AKOJIOTUYECKHUE aCIEKThI SIACPHOMN https://m.edsoo.ru/ff0d1356
SHEPreTUKU
OnemeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
58 pEerucTpanyy 3J1eMEHTAPHbIX YaCTHII. 14-19 anp bubmuoreka [IOK
Kpyribiii cton «®yHaameHTaabHbIe https://m.edsoo.ru/ff0d0e38
B3auMoieiicTBus. EnuncTBo
(bu3n4ecKoil KapTUHBI MUPA»
KonTtpouabnas padora Ned «CBeToBble
59 KBAaHTBbI. ATOMHAs U siiepHast 14-19 amp
(puszuka»
Bun 3Bé3an0r0 HebOa. Co3Be3nus, spKue bubnnorexa [HOK
60 3BE3/1bl, INIAHETHI, UX BHIMMOE 21-26 amnp https://m.edsoo.ru/ff0d1784
neuxkeHue. ConHeuHas cucTeMa.
61 dusnyeckas MPHPOA IIAHET M MATHIX ) oo E;:gj;;Tg;sigr(a/I]fdel?M
TE€J COJIHEYHOU CHUCTEMBI S :
28-3 mas bu6mmoreka [JOK
62 Connue https://m.edsoo.ru/ff0d1784
3BE3/1bI, X OCHOBHBIC XapaKTEePUCTUKU. = 28-3 Mas bubnuoreka [IOK
3BE&31bI IIIaBHOM MOCIEI0BATEILHOCTH. https://m.edsoo.ru/ff0d1784
63 BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXACHUHU U 3BoJtoluu CosHia u
3BE3]T
Muneunsiii [lyte — Hama 'anakTuka. bubnuoreka [IOK
64 INonoxenue u gmxenne CojHIA B 5-10 mas https://m.edsoo.ru/ff0d1784

lanaktuke. ['anaktuku. Y€pHbIe ABIPHI B



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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siIpax rajJjakTUK

Bcenennas. Pazoeranue raiakTuk. 1217 bu6mmoreka [IOK

65 Teopus boabmoro B3peiBa. Penukrosoe s https://m.edsoo.ru/ff0d1784
n3nydyeHue. MerarajiakTuka
O6o0maromuii ypok. Poibs u mecto 1917 bubmuorexa [JOK

66 (hU3UKH U aCTPOHOMHH B COBPEMEHHOM \as https://m.edsoo.ru/ff0d1784
Hay4HOU KapTHHE MHPA

67 I'onoBasi koHTpOJILHAs padoTa 3a 19-24
Kypc ¢usuku 11 kiacca Mast
O6o06mraromuii ypox. Mecto
¢bu3nvecKoil KapTHHBI MHUpa B 001IeM 19-24 bubnnorexa [JOK

68
PsIly COBPEMEHHBIX €CTECTBEHHO- Mas https://m.edsoo.ru/ff0d1784
HAyYHBIX IPEICTABICHUN O IPUPOIE

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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6. YYHEBHO-METOJNYECKOE OBECIIEYEHUE BPA3OBATEJIBHOI'O
ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
» dusuka, 10 kimace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox pemakiueit
[MapdentneBoit H.A., Akunonepnoe obmectso «3narensctBo «lIpocBemienne
» Gusuka, 11 xrace/ Msxummes [.4., byxosues b.b., Corckuit H.H. mox penakiueit
[MapdentneBoit H.A., Akunonepnoe obmectso «M3narensctBo «IIpocBemienne
METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA
[Topran «Ennnoe copepxanue o01ero oopazoBaHus»

https://edsoo.ru/metodicheskie-materialy/

OOpasoBatenbHble cepBUCH U U(PpoBbie yueOHble MaTepuaisl PI'UC «Mos
mkosna» https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubaroreka LIOK https://m.edsoo.ru/ff0d1784

OI'NC «Mos mkonay» https://myschool.edu.ru/
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