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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM IporpaMMsl, mpencraBieHHbIX B PI'OC
COO, a Ttakxke c yu€rom QenepasbHONl paboyeil MmporpaMMbl BOCIUTAHUS U
KOHIICTIIIMM TIpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuiickon Denepanuu, peann3yoImux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpEeIMETHBIM pe3yibTaTaM
oOy4eHMsI, a TAaKXE YYHUTHIBAET HEOOXOIMMOCTh peaJu3alld MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU YYE€OHBIMU MpeaMeramu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YyIbTAThI MO roJjaM 00yUYeHHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOydeHus.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX MPHUPOABI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LIkompHBIN Kype GU3UKH — CHCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (DHU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMMMEH, OHOJIOTHEH,
busnveckorr reorpaduerd u actpoHomueid. Mcmonp3oBaHHE W aKTHBHOE
OpUMeHEeHUEe (U3MYECKUMX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHMsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMM U JPYTHUX.
N3ydyenne Qu3nku BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa O0y4aroummxcs, B (OPMUPOBAHHME YMEHUH NPUMEHSTH
HAy4YHBIN METO]] TO3HAHUS TP BBIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBaHUIA.

B ocHOBy Kkypca (u3uku a8 YpOBHS CpeaHero oOlero ooOpa3oBaHUsA
NOJIOKEH P HMAEH, KOTOpble MOXHO paccMaTpHBaThb KakK IPUHLHUIBI €ro
NOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuszayuu. B COOTBETCTBMU C HEW Marepuan Kypca (U3UKA
o0beaMHEH BOKpYr (Qu3nyeckux Teopuid. BegymmMm B Kypce  sBisieTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEILECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzauus IpeanonaraeT HCIOIb30BaHNE
T'YMaHUTAPHOTO MOTEHIHAIa (PU3NYECKOH HAyKH, OCMBICIEHHE CBSI3U pPa3BUTHUSA
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakKXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIeMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPHUIOKEHUN
VU3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEpKaHUsl, TMOCBSIIEHHBIX 5SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TaKKe OOCYXKIECHHS
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS M SKOJIOTMUECKOW 0€301aCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (PU3UKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHus SABIAIOTCS (u3nueckue Teopuu ((hopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKOU TEOPUH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPHUpPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUHM, I ONUCAHUS €CTECTBEHHO-HAyYHbBIX SBJICHUN U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0J B Kypce (PM3HKH pealu3yeTcs Mpexe
BCEro 3a CU€T OpraHM3aliu SKCIEPUMEHTAILHON MESTENIbHOCTH O00Yy4Yaromuxcsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CIHCOK YUEHHUUECKUX
PaKTUYECKUX paldoT. Beijenenrne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu »3TOM oOOecmeunBaercss OBIaZEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEHOBaHUS
3aBUCUMOCTEH (U3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
PEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE yaeNseTcs pEHIEHUI0 PacyYETHBIX U KaueCTBEHHBIX
3anay. [Ipu 3ToM uist pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3UUECKON MOJIENIBIO, TO3BOJIAIOIINE TPUMEHSITh H3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOrO pas3lena Kypca, TaK U UHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIAIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBIEHUW U TMPOILECCOB B OKpYXkarolen
KU3HU, TpeOyronue BbIOOpa (U3UYECKOM MOAENU IS CUTyalMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CTeueHni0 y4dyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(U3MKKU Ha ypOBHE CpEeHEro 00IIero o0pa3oBaHMs TOJKEH U3y4aThCsl B YCIOBUSAX
OpEeIMETHOr0 KaOMHeTa (PU3WKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYyHOro IHukjiaa. B kaOuHere (U3UKH JOKHO OBITh
HeoOXoMMoe JabopaTopHOE O0O0OpYIOBaHME [Jisi BBIMOJIHEHUS YKAa3aHHBIX B
nporpamme no (pu3MKe y4eHHYeCKUX MPaKTUYECKUX paboT M JIEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpallmoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIbHOM JOCTAaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
MEPEUMCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi Jis
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUA M  TPOLECCOB, HSMIUPUYECKUX U
(GbyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHME MJI YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmupyeTcsi B BHJ€ TEMaTHYECKMX KOMIUIEKTOB M OOECHEUYMBAETCS B PAacuere
OJTHOTO KOMIUIEKTa Ha JABYX oOydarommuxcs. TeMaTHYecKue KOMILIEKThI
1ab0paToOpHOro O00O0PY/IOBaHUS JAODKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHIA.

OCHOBHBIMM LIEJTIMH U3y4€HUS (PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYYaIOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIHCKOI0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

e (opMHpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3yuEHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUH OOBSACHATH SBIECHUS C HMCIHOJb30BAHUEM
bu3ruecKnX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npeacTaBICHUN O poiu (PUUMKHU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JoctrkeHnue 3TUX Leneid o0ecrneurnBaeTcsl peluieHueM CIeIyIoluX 3a1a4 B

npoliecce u3y4eHus Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e MpuodOpeTeHue CHUCTEMBI 3HAHUN 00 [0[11170'¢ bu3nIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HUKY, JJEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKHE 3HAHUS  JJIs
OoOBsICHEHUsS (DU3UYCCKUX SABJICHUH B TPUPOAEC W IS TNPUHATHA
MPAKTUYECKUX PEIICHUN B MOBCEHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PAa3IUYHbIX 33Ja4 C SBHO 3aJaHHOMU
(Gu3nyeckol MOJEeNbpl, 3a/ay, IOAPa3yMEBAIOLIUX CAMOCTOSITEIBHOE
co3iaHue PU3NYeCKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aJa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBUSI TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
(bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIpeTaluu HH(POpPMAIIHH,
OIpPEIETICHUS] IOCTOBEPHOCTHU MOJIYYEHHOT O PE3YJIbTATA;

e CO3JaHUE YCIIOBHU JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOM JAEATEIBbHOCTH.

Ha wu3yuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBaHus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HelenN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX M
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHMTENb JENIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpupoxae. HayuHble mMeTonbl NMO3HAHUSA OKPYKAKOLIETO
mupa. Poib 3KCniepuMEHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MonenupoBanue (U3MUECKUX SBJICHUNA M mpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JBMKCHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemernienne, CKOpocTh (CpenHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCTh) M
YCKOpPEHHE MaTepuaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBbI KOOpIWHAT.
CroxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U [epeMelleHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneiiHoe  nBUkeHue. J[BMKEHHWE  MaTepuaJbHOW TOYKHA 10
OKPYHOCTH C IMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JTUHEUHAS
ckopocTs. [lepuona u yactora obpaiienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CHOUIOMETD,
JIBWKEHHUE CHAPSAIO0B, LEIHBIE U PEMEHHBIE MTEpeaavu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpazoBanue TBUKEHU C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue aBwKeHHs Tejaa, OPOILIEHHOrO MO YrioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOUICHHS MEXAY NyTAMH, NPOWJICHHBIMU TEJIOM 34
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCTH  [amunes. IlepBwii  3akoH  HeroToHna.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IU1sl MaTepuaibHOM TOUKU. Tpetuil 3akoH HproTOHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tskectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tpeHusi. Cyxoe
Tperune. Cuiia TpeHHUs! CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuert tpeHus.
Cuna conpOTUBIICHUS NIPU IBUKECHUU TEJa B )KUIAKOCTHU WJIU rase.

[TocTynarensHOE U BpalllaTelbHOE JIBHKEHHUE a0COIIOTHO TBEPAOIrO TENa.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHMEe nHEPIUNL.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HHMKAIOIIUX B INPYXKUHE U
pe3rHOBOM 00pasIle, OT Uux JaedopMaliiu.

UccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TENa, HMEIOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loTenmnuanbHple W HEMOTEHIMaNbHble  CWiIbl.  CBA3b  pabOTHI
HEITOTEHIHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIBI C M3MEHEHHEM MEXAaHMYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paszgea 3. MogekysipHas GU3MKa U TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep IBUKEHUS U
B3aUMOJIEUCTBUSA YaCTUL] BEHIeCTBA. MOIENIM CTPOCHUS Ta30B, XUJIKOCTEN U
TBEPABIX TEJ U OOBCHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojenell. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJI€albHOTO ra3a. AOCONIOTHas TemIiiepaTypa Kak mepa
CpelIHEH KHUHETUYECKOW HHEpPruu TEIUIOBOrO0 JBIKEHHMS dactuil rasa. [llkama
temneparyp KenpBuHa. 1'a3oBbie 3aKkoHbBl. YpaBHeHHue MeHnneneeBa—Kianeipona.
3akoH [lambroHa. M30mpoliecchl B UACATFHOM Ta3e€ ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 1P PY3UN )KUIAKOCTEN U ra30B.

Mopenbs OpOyHOBCKOT'O JABUKEHUS.

Mognuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAS TPUPOIY AABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS MJACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy TapaMETPaMU COCTOSIHUS Pa3peKeHHOr O
rasa.

Tema 2. Ocnogbl mepmoouHamurku

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEMBI U cTIoc0o0bI e€ m3meHeHus1. KommuecTBo TermnoTsl u pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  HMJEAJBbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo Tem1oTel npu Temionepeaaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblid 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TeroBpie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS  TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosdduuueHt mnomse3Horo
neiictBus terioBo mammebl. [ukn KapHo um ero xodgduiMeHT Mone3Horo
JENCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJI0IMJIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH JHEPruu Teia NpPH COBEPUICHHWU PaOOTHI: BBLIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHeHne BHyTpeHHEH dHEPTruu (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OmpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, TBUTATENsl BHYTPEHHETO CTOpPaHusi, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepezammnuvie cocmoanusa eeuecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue 1 kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHHwsld map. YaenbHas TeEmioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPONHMS CBOWCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTaUIU3aIys. Y IenbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE. TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU TMOJIYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEePUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUs BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIABJICHUSI KPUCTAINTMYECKOTO BEIECTBRA.

JleMOHCTpalusi KpUCTaIOB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenne 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Pasznen 4. dinekrpoauHamMuKka
Tema 1. dnexkmpocmamuxa
Onextpuzanmsi Tell. OJIEKTPUYECKUM 3apsd. JlBa BHJIA DIEKTPUYECKUX
3apanoB. IIpOoBOAHUKH, IOUAIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3aps/a.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYeUyHBIN ANEKTpUYECKUI 3apsi.
Onektpudeckoe mnone. Hampsoxk€HHocTh  3nekTpuyeckoro mnons.  IIpuHnmn



CYIEPIIO3ULIAN BJIEKTPUUYECKUX ToieH. JIMHUKM HanpsKEHHOCTH SJIEKTPUYECKOTO
HOJIA.

PaGora cun  anektpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocTb
MOTEHUUANoB. [IpOBONHMKM W JMAIIEKTPUKUA B JJIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuueckas NpOHUIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh TNIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBHS SIEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHJAEHcaTopa OT ILIoUaan
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAIEKTPUUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

ONEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [I0oCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIbHOE CONPOTHUBJIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas u MpUMeECHas MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE TPUOOPHI.

ONIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIECKTPOJIH3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuuecknue YCTpPOMCTBA UM NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETD,
BOJILTMETP, pPEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHATPEBATElIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHure cuiibl TOKa U HAIPSKEHMUS.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepHuaa.

CmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenune 351eKTpOABMKYIIEN CHIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYyYHOT'O
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHAas QyHKIHS,
napabosa, runep6osna, ux rpaguKd U CBOMCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuyeckoe NBIKEHHE B JKMBOUM mpuponae, Auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEN, XKUIKOCTEH WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMA,
rajbBaHMKA.

l'eocpaghus: BnaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIHU
IIOJIyYEHHsT COBPEMEHHBIX MAaTEpHUAIOB, B TOM 4YHCIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paszgea 4. DaekrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHuUmMHasA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOmENCTBUME  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1mnone. Bektop MarHuTHOM uMHAyKuuW. [IpuHuomn cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH 110JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TION€ TPOBOJHHMKA C TOKOM. KapTuHa JWHUN WHIYKUUAH
MAarHMUTHOTO MOJISI JUIMHHOTO MPSAMOrOo MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcreaa. BzanmoaelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HallpaBjieHue. J[BUKEHUE 3apSKEHHON YaCTULIbI
B OJTHOPOJHOM MarHuTHoOM Iose. PaGora cunsl Jlopenma.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKkTOpa MarHUTHOU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykunu dapanes.

BuxpeBoe anekTpuyeckoe mose. OJIEKTPOJABIKYIIAs Cuila HHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTE.  SIBIIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbIE
MAarHMThl, 3JEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUYM MarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBHCUMOCTb JJICKTPOABIXKYIIIEH CUJIBI MHIAYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u asza KojieOaHUH.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHX
koneOanuit. [IpeBpailieHrie SHEPTUY MPYU FaAPMOHUYECKUX KOJIEOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHUTHBIMU KoJnebanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[Ipencrasienue o 3aTyxaroumx KoueOaHUAX. BbIHYXEHHbIE MEXaHUYECKUE
kosnieOanus. Pezonanc. BeiHy)IeHHBIE 2JIEKTPOMAarHUTHBIE KOIeOaHus.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEpPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYECHUE CHUJIBI TOKa U
HaIPSAKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJICTBE IEKTpodHepruu. KynbTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HMU.

TexHu4yeckre yCTpOHMCTBAa M IMPAKTUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIUHUU JICKTpOIepe1ay.

Jlemoncmpayuu

WccnenoBanre mnapaMeTpoB KojieOaTeNbHOM CUCTEMBbl (MPYKUHHBIM WU
MaTEMaTUYECKUN MaSTHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocieoBaTeIbHOM COENMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanne 3aBUCUMOCTH MepUoa MajbIX KOJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAHUMHbLE B0JIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacrpocTpaHeHus U JyiMHa BoJiHblL. [lomepeuHble U TPOJOJNBHBIE BOJHBI.
Nurepdepenius u nudpaxiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusa BexktopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPeIoOMIICHUE, MoJspu3aius, Audpakius,
unTepdepenirs. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MEeKTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagnuOCBsI3U U TeNEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OGpa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobmromeecs Ten0 Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiin MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIONW H
4acTOTOM KOJIEOAHU.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, Mossipu3anus, Audpakuus, UHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHoOpoaHoM cpene. JIyd cBera. ToueuHbId HCTOUHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCONIOTHBIN IMOKAa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yros IOJIHOTO
BHYTPEHHETO OTPAYKCHHUS.

Hucnepcust ceera. CinoxHbIN coctaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBarolmve JuH3bL. ToHkas mauH3a. DoOKycHOE
pacCTOsIHME M ONTHYECKas cuja TOHKOM JuH3bl. llocTpoeHue wn3o0OpaxkeHuwil B
coOMparouX U pacceuBarolux JHH3ax. DopMysia TOHKON JIUH3bI. Y BEIUYCHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cBera. JudpakuuonHas pemérka. YcCIoBue HaOMIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIUOHHAS PELIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE pPacCHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npruOOpBkl.

[TonHOE BHYyTpeHHEE OTpakeHrE. Moellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoma, TeJIeCKomna.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyyenue cnekTpa ¢ NOMOIIbIO AUGPAKIXOHHON PEHIETKH.

Halnronenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomsi



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB M300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'paHunBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymarsel
CIIEHUAJIBHOW TEOPUM OTHOCHTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKpAICHHE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl € SHEPIUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIbl. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBas ¢usuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBs3u 3HEpTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.
OTtkpeiTue u uccnenoBanue Goroaddexra. Onbitel A. I'. CToneroa. 3aKoHBI

dororddexra. YpaBuenue DuHmreitHa mis dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

JaBnenue ceera. OnwitTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTuuK, coiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otord ekt Ha YCTaHOBKE C IMHKOBOM MJIACTUHOMA.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue u morsomieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS AHEpPruu Ha Apyrou. Bums
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBseie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sjapa. OTKpeITHE
panuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompeneneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CoictBa anbda-, Oera-, ramma-uU3Iy4dCHHUS.
Bimsinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. Mzoronsl.

Anbda-pacnan. ONEKTpOHHBIM M TMO3UTPOHHBINM Oera-pacnan. [amma-
U3JIydeHHE. 3aKOH paJMOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [led ekt maccsl sapa.

SnepHble peakuuu. JlesieHue u cUHTE3 SAEP.

Anepueiii peaktop. TepMosnepHbiii cuHTe3. I[IpobOiieMbl M MEPCICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHE ACTIEKTHI IEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUN AIEMEHTAPHBIX YACTHIL.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nyueckoi KapTUHBI MUPA.

TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Busnbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKOB YacTuUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3BUTHUS aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUEHNE
aACTPOHOMMH.

Bun 3BésnHoro Heba. Co3Be3nusi, spKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBUKCHUC.

CoytHeuyHas cucTema.

Connine. ConHeuHast akTUBHOCThb. McTounuk sHeprum CoyHIA U 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[marpamMma «CHEKTpabHBIM KJlacC —
CBETUMOCTB». 3BE3IbI TJIABHOM IIOCIEIOBAaTEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIAaBHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTambl >KU3HH 3BE3 .

Muneunbiii I[Iyte — nama ['anaktuka. Ilonoxenue u nBukenue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpykTypa Beenennoi. MeraraiakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH NI OTIPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBL.

Habntonenus B Teneckon JlyHsl, mianer, Mueunoro Ilyru.

O0o01aroiee NOBTOpPeHNeE

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTUHE MUpPA, POJib (DU3UUECKON TeOpUHn
B (GOpPMHUpPOBAHUU TPEACTABICHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
dbu3nyueckoil KapTUHBI MHUPaA B OOIIEM PSITYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsIETCS C
Y4ETOM COJNEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMHU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (U3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHE, SKCIIEPUMEHT, MOJICTUPOBaHUE, MOJIENb, U3MEPECHUE.

Mamemamuxa: peUIEHUE CHUCTEMBl YPAaBHEHHH, TPUTOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKUMU HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKU TOAO00US TPEYTrOIbHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobéma Ter.

buonoecusa: »snekrpuyeckue SBICHHS B JKUBOW MpPHUPOIE, KojieOaTelabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsI CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PpEHIETKU, CIEKTPAIbHBIN
aHaJIu3.



l'eocpagua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKA 36MHOI MOBEPXHOCTH, NMPEACKAa3aHUE 3€MJIIETPSICEHUH.

Texnonoeus: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAS II€Yb, pajxap, PaJUONPUEMHHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaronuxcsi PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHUMCKOro O0OIIEeCTBa, pacCUIMpEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3alliid OCHOBHBIX HAIpPaBICHUIN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMK 00YUaIOIIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPaXJaHCKOTO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpPraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTUHYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHMUS,
OPHEHTHUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYUBOrO OYyAYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHE K MHUPY, BKJIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpPEC K pa3inuHbIM cepam mpodeccHoHaIbHON AEATEbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HM,

6) PK0JIOrM4eCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPhI, OCO3HaHUE TJI00aTHLHOTO
XapakTepa SKOJIOTMUECKUX Mpo0ieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCVCTBUM B OKPYIKAIOIIEH CpPelle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA,;

pacIIMpEeHrEe OIbITa JEATEeIPHOCTH HKOJOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 QUBUKE;

7) HEeHHOCTH HAYYHOT'O NMO3HAHUS:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOU [eATEeIbHOCTH, TOTOBHOCTH B IMpPOIECCE
u3ydeHuss  (QU3MKH ~ OCYIIECTBIISITH  MPOEKTHYIO M HMCCJEAOBATEIbCKYIO
NESTENbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJjornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENIsITh eI JACATEIbHOCTH, 3a/aBaTh IMapaMeTPbl W KPUTEPUU KX
JIOCTIDKCHUS
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBI C YUYETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKU MOCJICACTBUM ACATEIbHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble nuccienoBare/ibCKue JAeliCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH W METOJAMU
(u3nuecKol HAyKu;



BJIAIETh HaBbIKAMU YUEOHO-HUCCIIEA0BATENIBCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1acT (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB pElIeHUs 3ajad (U3HUECKOr0 COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B [TI03HAHMSI;

BJIAJE€Th BHJAMH JCSATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpETaliy, MpeoOpa3OBaAHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH Y4EOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl ISl JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTphl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJI€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOM
JESITENIbHOCTH, B TOM YHCJIE TIPU U3YYEHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh T[EPEHOCUTh 3HaHUSA N0 (HU3MKE B NPAKTUUYECKYIO OOJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMAIUHN (U3UUECKOrO COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOUCK, aHAJIU3,
CUCTEMATHU3ALMI0 U HMHTEPIpETauuio MH(GOpPMAIMU Pa3IuYHbIX BHJIOB U (POopMm
IpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OpMALINH;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3ajja4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepexeHHsl, TMPaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHOW 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPXKAHUS B Pa3IUUHbIX (opMarax c
yu€TOM Ha3Hau€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUH, BEIOMpasi ONTUMAIIbHYIO
(dopMmy mpencTaBiIeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHUBeEPCATbHbIE YUeOHbIEe TeiiCTBHUSI:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh TPEANOCHUIKM  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBUAYaIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

IPUHUMATh  LEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTHUKEHUIO: COCTABJIAThH IUIAH JACHCTBHM,
pacrpeAeisiTh poiau C Y4YETOM MHEHUW YYaCTHUKOB, OOCYKJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHUKA KOMAaHJbl B
001t pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE NPOEKTHI, OLECHUBATh HAEU C TO3WIMA HOBU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEAECHHUE B PA3JIUYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh NHUITUATUBHBIM.

PeryjisiTuBHbIE YHUBeEPCAJbHbIe yUeOHbIE J1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIAaCTH
GU3MKM W aCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX W KadyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS NMPAKTUYECKONU pabOThl C yUETOM MMEIOIINXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM;

pacIMpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHUIA;

nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 001acTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJILHbIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTUBHI B JICSATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJIETh  HABBIKAMHU  TO3HABATEIbHOM  pedieKkcuu Kak  OCO3HaHUsA
COBEpPIIAEMbIX JICHCTBHA ¥ MBICIUTEIBHBIX MPOIIECCOB, HMX pE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI pedIICKCHH IS OIEHKH CUTYaIllH, BEIOOpA BEPHOTO
perieHus;



YMETh OIICHUBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYIMX IIPU aHAJM3€e pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBI IPYIHMX TIPU aHaJM3e pe3yIbTaToB
JeSITEIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpelHero ooOimiero oOpa3oBaHUsA Yy OO0ydYarONIUXCs
COBEPIICHCTBYETCS AMOIMOHATBHBIN WUHTEIICKT, IpeArnoaraomui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CTIOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHUs, BKIIOUYAIONIETO CAaMOKOHTPOJb, yYMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTHUPOBAThCS K
AMOIMOHAJILHBIM U3MEHECHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATH HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konmy obyuenuss B 10 kjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (Pu3NKU B (popMUpOBaHHU
COBPEMEHHOW HAay4yHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN ACSATEIHHOCTH JTIOJEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJENCH:
MaTepHalibHas TOYKa, MHEpIHAIbHAs CUCTEMa OTCU€Ta, adCONIOTHO TBEPIOE TEIO,
UJICaNIbHBIN ra3, MOJIEIN CTPOCHHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEelIeHUH PU3NIECKUX 3a]1ay;

pacro3HaBaTh (puznueckue sBieHUs (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH CTPOCHHS BEIECTBA U



3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEHWHOE
JBIDKCHHE, CBOOOJHOE TAaJEeHHUE Tel, JBWKEHHE [0 OKPYXHOCTH, HHEpIUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00BEMa Tell MIPU HArPEeBaHUM (OXJIAXKIEHUH), TEIIOBOE
paBHOBECHUE, WCMAPEHUE, KOHJCHCALWs, IUIABJIICHUE, KPUCTAJUIM3ALHUS, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
AIEKTpU3alus TeJl, B3auMOACHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UYECKHE BEITUYWHBI:
KOOpAWHATa, MyTh, IMEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC T€Ja, KUHETUYECKAsl DHEPIUs, MOTECHUUAJIbHAsI HEPTUs, MEXaHUYEeCKast
paboTta, MeXaHUYECKass MOIIHOCTh; MPU ONUCAHUHM MPABWIHHO TPAKTOBAThH
(GU3UYECKU CMBICI HMCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS W EIAUHUIIBI,
HAXOJUTh (POPMYJIbI, CBS3BIBAIONINME JAHHYIO (PU3UUECKYIO0 BEIUYUHY C JIPYTUMHU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUSA,
UCToNb3ysad (U3MYECKUE BEIWYUHBL: JaBJICHUE Tas3a, TeMmIeparypa, CpeIHss
KMHETUYECKAsl SHEPTUSI XaOTUYECKOrO JBMXKEHHUS MOJICKYJ, CPEIHEKBAIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTATENs; MPH OMUCAHUU
NpaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
o0O03Ha4YeHUsT U CIUHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BETMYNHAM;

OMNUCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
siBJICHUs1 (TIPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BEIUUMHBI: SJICKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIb3yEMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINC
JAHHYIO0 (PU3MYECKYIO BEJIMUHUHY C IPYTUMU BEIUUUHAMU;

aHAIM3UPOBATH (PU3UUYECKHUE TMPOIIECChl U SIBJICHUS, UCIONB3YsS (PU3nYecKue
3aKOHBI ¥ MPUHIHUINBIL: 3aKOH BceMupHOro tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHUYECKOM DSHEPrUH, 3aKOH COXPAHEHUS WMITYJIbCa,
NPUHIUIT CYNEPIO3UIMA CHJI, MPUHIIUI PABHOMPABUS HHEPIHAIbHBIX CUCTEM
OTCU€Ta, MOJEKYJIIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIMIBI JEHCTBUS MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCIOBUS MX 0€30MacHOTO MCIOIb30BaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONTHATh DKCIEPUMEHTBI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
IIPOIIECCOB C HCIOJBb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUINOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYJIOBaHUS, IMPOBOJUTH OMNBIT U
dbopMynHpOBaTH BHIBOMBL;

OCYIIECTBIIAThH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMPATh ONTHMAJBHBIA CIOCOO0 HM3MEPEHHUS W WCIOJb30BaTh W3BECTHHIC
METO/]IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(GuKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TAOJIUIL U TpaUKOB, A€TaTh BHIBOJBI MO pe3yIbTaTaM UCCIIEeIOBAHNUS;

coOro1aTh MpaBwmia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAHUI B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U IMPOEKTHOU
NESATENbHOCTA C MCIOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (DU3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHSA 3aaun
BBIOMpATh (PU3UYCCKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI M (POPMYIIHI,
HEeOoOXOoUMbIe NIl €€ peIleHUs, MPOBOAUTH PACUEThl U OIEHUBATH PEATbHOCTH
MOJTY9CHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
HENOYKY PacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTONB30BaTh  MPH  pPEUIeHMH  y4eOHBIX  3aJad  COBPEMEHHbBIC
WH(POPMAITMOHHBIE TEXHOJOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIpeJICTaBlIeHUs Y4eOHOM M HAyYHO-TIOMYJISIpPHOM MH(OpMAIIUHY, TTOIYYCeHHONU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTyYaeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEIKHBIX YIEHBIX-(HU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
Ul obecriedeHusi 0€30MacHOCTH MpU 0OpalIEeHUU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYXKAIOIIEH Cpelie;



paboTath B TpYIINE C BBHINOJIHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbI, pPAIMOHAIBHO pPACHPEACNITh OO0SI3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIAJl K&KJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE PACCMATPUBAEMOI TIPOOIJIEMBI.

K xonmy oOyuyenus B 11 kjacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIONTUXCST YMEHHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHbI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B MNPAKTUYECKON AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh W €IIMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS U3YyYEHHBIX (PU3UUYECKUX MOJIETICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jy4 CBETa, TOUEYHbIA UCTOYHUK CBETA, SICPHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siipa MPU PEIICHUU (PU3HUUYECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DJIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUSA TOKA, B3aUMOICHCTBUE
MAarHMTOB, DJICKTPOMAarHUTHas WHAYKIHUS, JIE€UCTBUE MArHUTHOIO TMOJsA Ha
NPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsil, SJICKTPOMArHUTHBIE KoyeOaHUs |
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHuus, audpakius ¢ [OJsApU3alus CBeTa, JIUCIEPCHUs CBETa,
dotoanexkTpuueckuit 3pdekt (pororddekrt), cBeTOBOE NaBieHUE, BOSBHUKHOBEHUE
JMHEWYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas MW MCKYCCTBEHHas

PAaANOaAKTUBHOCTD,
OIMMCBIBATh M3YYCHHBLIC CBOMCTBA BCIICCTBA (BHeKTpI/I‘IeCKI/IC, MAar"dmMTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX cpez:) )41

AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), MCTIOJNB3Yysl (DU3UYECKHE BEIUYUHBI:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYILAs CHia, paboTa ToKa,
WHIYKLIHUST MarHUTHOro moisi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, JHEPrus SJECKTPUUYECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ U YacTOoTa
KoneOaHuii B KoJieOAaTENbHOM KOHTYpe, 3apsii U Cuja TOKa B MpoIEecce
FapMOHUYECKHUX DJIEKTPOMAarHUTHBIX KoJeOaHuil, (OKYCHOE pacCTOsTHUE U
ONTHYECKasl CHUjia JIMH3bI, NMPU ONHCAHUM TPABUIHHO TPAKTOBATh (PU3MUECKHI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, WX OO0OO3HAYCHHs] W CIWHHIIBI, YKa3bIBaTh
(GopMyInbl, CBA3BIBAIOUIME JIaHHYIO (DU3UYECKYI0 BEIUMYHMHY C JAPYTUMH
BEJIMYMHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS U MPOLECCHI, HCIOIb3Ys
¢duznuecKkre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETA, SHEPrusd U UMITYJIbC (OTOHA, IEPUOJI MOTypacaia, SHEPTHUs CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHUM TMPABWIBHO TPAKTOBAaTh (HU3NUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIWYWH, MX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIUE JAHHYI0 (U3MUECKYI0 BEIUYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMYUHEI;

aHAIM3UPOBATH (PU3UYECKHE TMPOIECChl U SBJICHUS, UCIIONB3Ys (PU3NYECKUE
3aKOHbI M MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAILIEIBHOTO
COCIUMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHOU
MHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 paclIpOCTPAHEHHS CBETA, 3AKOHBI OTPAKEHHUS
CBETa, 3aKOHbI IMPEJIOMJICHUSI CBETa, ypaBHeHUE ODuHIITeHHa mns Qororddekra,
3aKOH COXPAHEHUs PHEPrUHU, 3aKOH COXPAHEHHsS HUMIIYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PAaJIMOAKTUBHOI'O pacmaia, Mpy 3TOM pa3inudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3ajady U TUNOTE3y Y4€OHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHHUS, MPOBOAWTH OIBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbBIE U3MEPEHUsT (DU3UUYECKUX BEJIMYHH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUs W HMCIOJb30BaTh M3BECTHBHIC
METOJbI OLICHKH MTOIPENTHOCTEN N3MEPECHU;

UCCIIEZIOBATh 3aBHCHUMOCTH (PM3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHJE TAOIUIl U
rpaduKoOB, AeNaTh BHIBOABI [0 PE3yJbTaTaM UCCIICIOBAHNS;

coOJro1aTh MpaBuia 0e€30MacHOrO Tpyja MPU MPOBEICHUM HCCIETOBAHUM B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEOBATENbCKOW U MPOEKTHOU
JESITENHHOCTA C MCIOIB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U JaOOPaTOPHOTO
000py1I0BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PM3MUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,



HEOOXOMMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHHBATh PEAIbHOCTb
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATh JJOTUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHON M HAyYHO-TIOMYJSpHOU MH(OpMAIIUHY, TTOIYyICHHONU U3
pa3IMYHBIX UICTOUHUKOB, KPUTHUYECKU aHAJIM3UPOBATh MOIy4yaeMyto HH(OPMaIIHIO;

OOBSCHATHh TPUHIMIMBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MACHOTO HCIIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
Ul o0ecriedeHus: 0€30MacCHOCTH MpH OOpaIllEHUH ¢ MPUOOpaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIe C BBHINOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUIAHUPOBATh padOTy TPYyNNbl, PAUMOHAIBHO pACHpENeNsiaTh OO0S3aHHOCTU U
IJIAHUPOBATh JICSITEIHHOCTh B HECTAHJAAPTHBIX CUTYaAIMIX, aJ€KBATHO OIIEHWBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB T'PYIINHI B PEIICHUE PACCMATPUBAEMOI TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznea 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUA
1.1 @u3nKa ¥ METOJbI HAYYHOI'O TIO3HAHUS 2
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnnamuka
2.3 3aKOHBI COXPaHEHHS B MEXAHUKE 6 1 1
Wroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIIPHO-KMHETUYECKOM 9 |
' TEOPUH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5
' da30BbIE NEPEXOIBI
Uroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
4.1 DnexTpocTaThKa 10 1 1
4.2 [TocTosiHHbIN MeKTpUYeCKUil TOK. ToKU B 12 1 1




Pa3IMIHBIX Cpelaax

Uroro no pazgeny 22
PesepBHoOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmenoBaHue pa3iesnoB u TeM uudposbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoTbI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
11 MarunuTtHOe moje. IeKTpOMarHiuTHAs 1 | 3
WHIYKIHS
Hroro no pasueiny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
MexaHuyeckre U 3JeKTPOMarHUTHbIE
2.1 9 1
KoJIeOaHMs
’9 MexaHu4yecKre U 3JIEKTPOMarHUTHbIE 5 !
BOJIHBI
2.3 Ontuka 10 3
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI crieNIMaIbHON TEOPUHU

3.1 4 1
OTHOCUTEITLHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBON ONTUKHU 6
4.2 Crpoenue atoma 4
4.3 ATOMHOE PO 5




Htoro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DJeMEHTBI aCTPOHOMHHU U aCTPOPUIUKU 7
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroree MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Kosan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
H3YyYeHMS

DJIeKTpOHHbIe HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

®usnka — Hayka O MpUpOJE.
HaquHe MECTOAbI ITIO3HAHUA
OKpY>KarollIero Mupa

https://m.edsoo.ru/YXGQSPM1P

Ponp u MecTO Qpu3uKH B
(hopMHUpPOBaHUH COBPEMEHHOU
Hay4HOU! KapTUHBI MUPA, B
IIPAKTUYECKOU NeATEIbHOCTH
JI0IeH

https://m.edsoo.ru/SHSXWFFVO

MexaHHYEeCKOE IBHKEHUE.
OTHOCHTENTLHOCTH
MEXaHUYECKOI'0 JBUKECHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo0.ru/RSOAQVS5ZX

PaBHOMepHOE npsAMOSIUHEITHOE
JBUKCHHUEC

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
MIPSAAMOJIMHENHOE IBUJKEHHE

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoe majeHue. Y CKopeHue
CcBOOOIHOTO MMAAECHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBosnHeliHOe 1BUKEHUE.
JIBr>xeHne MaTepuabHOM TOUYKHU
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN




[IpyHIUIT OTHOCUTETBHOCTH
lNanunes. UnepunanibHbie
cucteMsl orcueta. IlepBbliii 3aKk0H
Hrrotona

https://m.edsoo.ru/J6QY7N3IWN

Macca tena. Cuna. [Ipunuun
Cynepro3uiuu cui. Bropoii
3axkoH HrroToHna s
MaTepHUaIbHON TOUKHU

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3akoH HproToHa 11
MaTepUaIbHbIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMHPHOTO TATOTEHHUS.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdumment
TpeHust. Cuiia COpoTHUBICHUS
IIPU ABWKEHUHU TeJla B )KUIAKOCTH
WY Ta3e

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCMSM

14

[TocTtynarensHoe u
BpalaTeIbHOE JBUKEHUE
abCoIIOTHO TBEPIOTO Tena.
MowmenTt cuibl. [1neuo cumsbl.
YcaoBust paBHOBECHS TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMiynsc MaTepuasbHON TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cumbl. 3akoH
COXpaHEHHUsl UMITYJIbCa.

https://m.edso00.ru/MSJQTKNWC




PeakTuBHOE ABMKEHUE

16

Pabota u MOLITHOCTD CHUITBI.
Kunernueckas sneprus
MarepuaabHOU Touku. Teopema
00 U3MEHEHNU KUHETUYECKOIl
SHEPruu

https://m.edsoo.ru/J1V59L.28B

17

[ToreHumanbHas 3Heprus.
[ToTreHManbHas SHEPTHUS YIIPYTO
1e(pOpMHUPOBAHHON NPY>KUHBI.
[loTenumanbpHas sHEPrUs TENa
BOJIM3H MMOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHumanbHbBIE U
HEMOTEHIUaIbHbIe CHIIbL. CBS3b
paboThI HEMTOTEHIIUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGopaTopHnas pabora
«HccnenoBanue cBsA3M pabOTHI
CHJIBI C I3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
pUMepe PACTAKECHUST
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

Kontponbhas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXpaHEHUs B
MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHEIE MTOJIOKEHUA

https://m.edsoo.ru/OEY9VYU2B




MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE ABM)KEHUE.

Auddysus

22

Xapakrep IBHKECHUS U
B3aUMO/ICICTBUS YaCTHI]
BelecTBa. Mojenu CTpoeHus
ra3oB, KUAKOCTEH U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BemtecTBa. IlocTosannaas
ABorajipo

https://m.edsoo.ru/FL1BAQD13

24

TemnoBoe paBHOBECHE.
Temneparypa u e€ u3mMmepeHue.
Ilxana Temneparyp Llenbcus

https://m.edsoo.ru/WPNY6QARZ

25

26

Uneanpusrnii raz 8 MKT.

OcHoBHoe ypaBHeHue MKT

AOGcomoTHas TeMIIepaTypa Kak
Mepa CPeTHEN KUHETUYECKOU
SHEPTUU JIBIKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbroHa. ['a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3IWBG66I3A

28

JlabopaTtopHnast pabota
«HccrnenoBanue 3aBUCHMOCTH
MEXTy TTapaMeTPaMH COCTOSTHUS
Pa3peKEHHOTO ra3a

https://m.edsoo.ru/35DBLKT96

29

N3omnporieccrl B U1eanbHOM Ta3e
U ux rpaduueckoe

https://m.edsoo.ru/OZJ3KZNI5




npeacTaBJICHUC

30

BryTtpennssa sHeprus
TEPMOJUHAMUYECKONW CUCTEMBI U
CTHIOCOOBI €€ U3MEHEHUS.
KonnvectBo TemioTs! u pabora.
BHyTpeHHss sHEprus
OJIHOATOMHOTO MJI€aIbHOI'O Ta3a

https://m.eds00.ru/9JQITV XIS

31

Bune! Teruionepenaun

https://m.edsoo.ru/36JJI20W9

32

VY aennHas TEII0EMKOCTD
BemecTBa. KoJM4ecTBO TEIUIOTHI
MpH TEIUIoNepeaye.
AnnabaTHBIi mporece

https://m.edsoo.ru/SK3Y4H86L

33

34

IlepBblil 3aKOH TEPMOAVMHAMUKH
U €r0 IPUMEHEHUE K
u3onpoueccam

HeoGpaTtumocTs nporieccos B
npupoae. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/2ZHO6R3GAS

https://m.edsoo.ru/S8SLWDFTS

35

[Tpunnun aevicteus u KIT
TEIUIOBOM MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapuo u ero KIIJI

https://m.edsoo.ru/4XPSAOV7M

37

DKosornyeckue mpooaemMbl
TETIOPHEPTETHKU

https://m.edsoo.ru/PO7ZMYMSI

38

O6o0maromuii ypok
«MornexymsipHas pu3uKa.
OCHOBBI TEPMOIUHAMUKI

https://m.edsoo.ru/9EKZODDWP

39

KonTponbhas pabota o teme
«MonekynspHas (husmka.

https://m.edsoo.ru/RCARYE6ZX




OCHOBBI TCPMOJAUHAMUKN»

40

[Tapoo6pazoBanue u
KOHJeHcanys. Mcnapenue u
KHUIIEHHE

https://m.edsoo0.1u/X48Q078EE

41

AOGCOMI0THAS M OTHOCHUTEJbHAS
BIIQ)KHOCTB BO31yXa.
Hacepiuensslii nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe teno. Kpucrannmueckue
u amop(dHbIe Tesna. AHU3O0TPOIUS
CBOMCTB KpucTauioB. JKuakue
kpuctawibsl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBneHue u KpucCTauIU3aLU.
VY nenpHas TEIIIOTA MJIaBICHMS.
CyOnumanys

YpaBHEHHE TEIUIOBOTO OanaHca

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/OIUXGN2I1

45

DnekTpusanus Ted.
Dnektpuueckuii 3apsia. /[Ba Buna
AJIEKTPUUECKUX 3apsiioB

https://m.edsoo.ru/QJ2S7TWSBM

46

HpOBO)IHI/IKI/I, AUDJICKTPHUKU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS JEKTPUUECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

B3aunmoneiictere 3apsa10B. 3aKOH
Kynona. Toueunsbrit
JIEKTPUYECKUH 3aps]

https://m.edsoo.ru/SU3BUOTHH

48

Hanps:k€HHOCTB 37EKTPUUECKOTO
nosst. [IpuHuun cynepno3nuuu

https://m.edsoo.ru/9IKAWD2V6




AJIEKTPUYECKUX Tosel. JInnun
HANPSHKEHHOCTH

49

Pabora cun
AJIEKTPOCTATUYECKOTO MOJIA.
ITorenmuan. PazHocTs
IMOTSHINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpOBOTHUKY M TUDIIEKTPUKH B
JNIEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

DnekTpoéMKocTh. KonaeHncarop

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsHKEHHOr0 KOHJIeHcaTopa

https://m.edsoo.ru/XPUKP82VE

53

JlaGopaTtopHnast pabota
"U3mepenue 3eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpyHIMD KEeiCTBUA U
MPUMEHEHUE KOHEHCATOPOB,
KOMMPOBAJIBHOTO anmnapara,
CTPYHHOTO IIPUHTEPA.
DNeKTpocTaTUYeCcKas 3alluTa.
3a3zeMIIeHHe AJIEKTPOIPHUOOpPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIJIEKTPUUYECKUHN TOK, YCIOBUS
€ro CyIIeCTBOBAHHS.
[MocTosinubIN TOK. CHila TOKa.
Hanpsxenue. ConpoTusiieHue.
3akon Oma s ydacTKa enu

https://m.edsoo.ru/D6Y72A4B7




56

[TocnenoBaresnbHOE,
napasuieIbHOE, CMEIIaHHOE
COCJIMHEHHUE MTPOBOIHUKOB.
JlaGoparopnast pabota
«M3ydeHne CMEIIaHHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora u MmomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

59

3akoH OMa 11 HOJTHOM
(3aMKHYTOH) 3JIEKTPUUYECKON
uenu. KopoTtkoe 3aMbIKaHHeE.
JlaGoparoprast pabota
«U3mepenne 3/1C ucrtounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTUBIICHUS»

DneKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTb
COINIPOTHUBIIEHUS METAIIJIOB OT
TeMIepaTyphl.
CBepXnpoBOIMMOCTh

0.5

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/WMNNBQL9H

60

DNEeKTpUUECKUN TOK B BaKyyMe.
CBoJicTBa 2JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/4CCYCI785

61

[TonynpoBOIHUKY, UX
coOCTBEeHHAs U IPUMECHAs
npoBoauMocTs. CBoicTBa p—n-
nepexona. [lomyrnpoBogHUKOBBIE
puoOpHI

https://m.edsoo0.ru/S55A1DQUR

62

DJIEKTPUYECKUI TOK B pacTBOpax

https://m.edsoo.ru/QUOQUWVI1




U pacIuiaBax dJIEKTPOJIUTOB.
DICKTPOIUTHYCCKAS
JTUCCOIMAIUS. DIEKTPOIIN3

63

DNEeKTPUUECKHUN TOK B raszax.
CaMOCTOATENBLHBIA 1
HECaMOCTOSATEIbHBIA pa3psi/l.
Momnuus. [Tmazma

https://m.edsoo.ru/2VX2KLFQA

64

DneKTpudecKue prudophl U
YCTPOMCTBA U UX MPAKTUIECKOE
npumenenue. [IpaBuna TexHuku
0e301acHOCTH

https://m.edsoo.ru/KJA02KUPS

65

66

O6o0maromuii ypok
«DNEeKTpOoAUHAMUKAY /
Bcepocculickas npoBepoyHas
pabota

KonTponbHas pabora o teme
«Qnexrpocraruka. [locTosHHBIN
3JIEKTpUYECKU TOK. TOKHU B
Pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/PS6MDY07H

https://m.edsoo.ru/PASKIGWP4

67

Pe3epBubiii ypok. KoHTpoabHast
pabora 1o Teme
"OnexkTpoauHamMuka' /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/MFM6EIESX

68

PeseprubIil ypok. O6o06maronmit
ypok 1o Temam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckue
padoThbI

Jara
U3yUYeHu st

JIeKTPOHHbBbIE HU(POBbLIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTostHHBIE MATHUTHI M UX
B3auMoJiciicTBHE. MarHuTHOE
nosie. Bektop MarHuTHOM
MHIYKIUHU. JIMHUYM MarHUTHOM
WHAYKIAN

https://m.edsoo.ru/4DMOYIIN6

MarsuTHO€ 1oje NpOBOAHUKA C
ToKOM. OnBIT Dpcrena.
B3aumopeiicTBue NpOBOJHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FEX

Jlaboparopnas pabota
«/3yueHne MarHuTHOTO OIS
KaTYIIKH C TOKOM»

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME€ MarHuTHOTO IOJIs HA
MIPOBOJIHUK ¢ TOKOM. Cuiia
Awmriepa. JlabopaTopHas paboTa
«UccnenoBanue neiicTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOMY

https://m.edsoo.ru/UVHDISEX4

JlelicTBMEe MarHUTHOTO I10OJII Ha
JIBIKYIIYIOCS 3apsSIKEHHYIO
yactuny. Cuia Jlopenma. PaGora
cuiibl JIopeHa

https://m.edsoo.ru/7ABZQGQC9

SHCKTpOMaTHI/ITHaH HHAYKIHA.

https://m.edsoo.ru/VA26C9C3J




IToTox BEKTOpa MarHUTHOU
uaaykiuu. 3J1C uHayKImy.
3aKOH 3EKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopatopHas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATrHUTHON MHIYKIIAN

https://m.edsoo.ru/XZS5SMQCBU

NunykTuBHOCTD. SIBIICHUE
camonHaykuu. DJ1C
CaMOMHIYKIMH. DHEPIUs
MarHMTHOTO TOJISl KaTYLIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTponucTBa U UX
[IPUMEHEHHUE: TIOCTOSHHbIE
MarHMThl, 3JI€KTPOMAarHuThI,
3JIEKTPOJIBUTATEIIb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHJYKIMOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

Ob6o06mmaromuit ypok
«MarautHoe noiJe.
QHGKTPOMaFHI/ITHaSI I/IHI[YKHI/ISI»

https://m.edsoo.ru/COBOSBGMC

11

Konrponbnas padora o Teme
«MarHuTHoe moJie.
DJIEKTPOMAarHuTHasl UHIYKIUS»

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHHUYeCcKue
KoJieOaHus1. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaiienune sHepruu

https://m.eds00.ru/9Y6GY WEVP




13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJibIX KoJieOaHui
rpy3a Ha HUTHU OT JJIMHBI HUTH U
Macchbl Ipy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIi KOHTYP.
CB0OOOIHBIE JIE€KTPOMarHUTHBIE
KOJICOAHUS B MJICATBHOM
Kosie0aTeTbHOM KOHTYpE.
AHanorust Mexuy
MEXaHHUYECKUMHU U
3JIEeKTPOMArHUTHBIMU
KOJICOAHUSAMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTHU B
UIeaJIbHOM KOJIeOaTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2L. HU

16

IIpencraBnenue o 3aTyxaromux
KosiebaHusx. BeiHyKIeHHbBIE
MEXaHHUYECKHE KOJICOaHMs.
Pe3onanc. Beinyx/1eHHBIE
SJICKTPOMArHuTHBIC KOJI€6aHI/I$I

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBI TOK.
CuHyconanbHbII IEpEMEHHBIN
TOK. MOIIIHOCTB IEPEMEHHOTO
TOKa. AMITJTUTYJHOE U
JICVCTBYIOLIEE 3HAYCHHUE CUJIBI
TOKA U HaIIpSKEHUs

https://m.edsoo.ru/VDEYXRVUI

18

Tpanchopmarop. [IponsBoacTso,

https://m.edsoo.ru/1ZWZULSQK




nepeaaya 1 norpediexue
3JIEKTPUUECKON SHEPIUU

19

YCTpOoUCTBO U MPAaKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT O
3BOHKA, T€HEPATOPA
NIEPEMEHHOT0 TOKA, TUHUN
JNIEKTponepesayd

https://m.edso0.ru/93Z12W40Q0

20

OKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE JIEKTPOIHEPTHH.
KynpTypa ncnonbs3zoBanus
3JIEKTPOIHEPTIHHU B
OBCEIHEBHON XKU3HU

https://m.edsoo0.ru/3ADUNYKWNO

21

MexaHn4eCcKUe BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuon.
CKopocCTh pacupoCTpaHEHUs U
JIMHA BOJIHBL. [lonepeunbie n
MPOAOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTh 3ByKa. BeicoTa TOHa.
TeMOp 3ByKa

https://m.eds00.1ru/Z827Q6V70

23

ONEeKTPOMarHUTHbBIE BOJIHBI, UX
cBOMCTBa U cKopocTh. [IIkana
AJIEKTPOMATHUTHBIX BOJIH

https://m.edsoo0.ru/SWBS57C06X

24

[TpuHIUTIBEI paIUOCBA3U U
TeneBusieHus. PazButue cpeacTs
cBa3u. Paguonokanusa

https://m.edsoo.ru/2WQTSLGLV

25

Kontponbnas pabora
«Konebanust u BOITHBI»

https://m.edsoo.ru/THURONSOB




26

[IpsimonuHeitHOe
pacnpocTpaHEHHUE CBETa B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK CBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OtpaxeHue cBeTa. 3aKOHbI
oTpakeHus ceta. [loctpoeHue
M300pakeHUH B TUIOCKOM
3epKae

https://m.edsoo.ru/IMBKOQM?227

28

IIpenomnenue ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIN yToJ MOJTHOTO
BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/V49RISTRN

29

30

JlaGopatopHas pabota
«M3mepenne nokaszarens
NPEIIOMIICHHUS CTEKIIa»

JIun3sl. [loctpoenune
n3o0pakeHuit B inH3e. Dopmyna
TOHKOM JIMH3EI. Y BeJIMUCHUE
JIMH3BI

https://m.edsoo.ru/JO2EIM1DQ

https://m.edsoo.ru/W2MMS9KIC

31

JlabopaTtopHnas pabota
«HMccneqoBanne CBOMCTB
M300paKEHUI B TUH3AX)

https://m.edso00.1u/Q1ZCMW980

32

Hucnepcus ceeta. CioXHBIN
cocrtaB Oenoro cBeta. L[Ber.
JlaGopaTtopHnas pabota
«Habnronenue qucnepcuun
CBETa»

https://m.edsoo.rt/KOOWVKE11

33

Hutepdepenis cBera.
Hudpakmus ceera.

https://m.edsoo.ru/CS8LCRSEJI




JudpaxuonHas pemeéTka

34

IlonnepedyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

https://m.eds00.ru/Q2118XYOJ

35

Onrtuyeckue mpuOOPs U
YCTPOMCTBA U YCIOBUS UX
0€301acHOTO MPUMEHEHHUS

https://m.edsoo.ru/M5127JYGT

36

I'panuubl TpUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
Iloctynatel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/PSGBI9FJ5SN

37

OTHOCHTENBHOCTE
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BpeMCHI/I Hu COKpaH_IeHI/Ie JIJINHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMILYJIbC
pPENATUBUCTCKOMN YacTulbl. CBS3b
MacChl C YHEprUuer U UMITYJICOM.
DHeprusi MoKos

https://m.edso00.ru/I90ZY4BUB

39

Konrponsnas padora «OnTHka.
OCHOBBI cTIEIUATIBHONM T€OpUHU
OTHOCUTEIIEHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonbl. ®opmyna [Inanka.
OHeprus ¥ UMIynbe GOTOHA

https://m.edsoo.ru/ZL6P16LAQO

41

OTKpBITHE ¥ UCCIICIOBAHNE
dotorpdexra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonsbl potodddexra.
YpaBHeHue DUHIITEITHA 114
dotorpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8




rpanuna» hotosddexra

43

Jasnenue ceera. OnbiTol I1. H.
JlebeneBa. XuMuyeckoe
JICHCTBHE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoucTsa u
PaKTUYEeCKOe NPUMEHEHUE:!
¢doTorsIeMEHT, POTONATUHK,
COJTHEYHasI OaTapes, CBETOIUO]T

https://m.edsoo.ru/UFQDRSL5SM

45

Pemenue 3amau 1o teme
«IIeMEHTEI KBAHTOBOU OITHUKH)

https://m.edsoo.ru/ZE73A67B1

46

Mogpens atoma TomcoHa. OnbBITE
Pesepdopna o paccesHuto o-
yactull. [Imanerapuas Mmoaenp
aToMa

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo.ru/6X7GFHZ9X

48

M3nydenue u noriomeHne
(OTOHOB MpU MEPEX0JIe aToMa C
OJIHOTO YPOBHSI SHEPTUHU Ha
Ipyroil. Buasl crieKTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBrIe cBOMicTBA YaCTHII.
Bounbl ne bporins.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIoHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PaUOAKTUBHOCTH.
OmnsiTel Pesepdopra no
OIIPEJIENICHNIO COCTaBa
PaaMOaKTHBHOTO U3ITyYCHUS

https://m.edsoo.ru/TSJFUU3TP




51

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Biousaue
PaIMOAKTHBHOCTH HA KUBBIC
OpTraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE MPOTOHA U HEUTPOHA.
N3oromnsl. Anbda-pacma.
DONEeKTPOHHBIN U MO3UTPOHHBIN
Oeta-pacnan. 'aMmma-u3nyduenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprusi CBsI31 HYKJIOHOB B sJIpe.
SlnepHble peakuuu. A nepHsii
peakrtop. [Ipobiemsr,
MEPCIIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI IEPHOU DHEPreTUKU

https://m.edsoo.ru/CEJYJSSIG

54

DneMeHTapHbIE YaCTHILIBI.
OtkpsiTHE IO3UTPOHA. MeTobI
HaOJII0/IEHUS ¥ peruCTpaliu
aJIeMEHTapHbIX YacTull. Kpyribrit
croisl «@yH1aMEHTAIIbHBIE
B3auMoaeicTeusa. EnMHCTBO
(bu3nueckoil KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

3T3HI)I paSBI/ITI/ISI aCTp0HOMI/II/I.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUHU. Bun 3BE31HOTO
HeOa. Co3Be3aus, pKue 3BE3IBI,
IIJIaHETHI, UX BUIHUMOC
nemxkenne. ConHeyHas CUCTEMaA

https://m.edso00.ru/5SPXS2I9VY

56

COJ'IHI_Ie. ConnHeyHast aKTUBHOCTb.
Hctounuk OHCPIrun COJ'IHI_[a n

https://m.edsoo.ru/1JZR54JAQ




3BE3T

57

3BE31IbI, NX OCHOBHEIE
XapaKTePUCTUKU. 3BE3IBI
TJIaBHOH MOC/IEI0BAaTEILHOCTH.
BnyrtpenHnee ctpoenue 3BE31.
CoBpeMEHHbIE MPEICTABICHUS O
MIPOUCXOKICHUH W SBOJTIOIINH
Counnna ¥ 3BE37

https://m.eds00.ru/GGD3W7470

58

Muneynsiii [Iyre — Hama
I'amakTuka. Ilonoxxenue u

nemxenne ComHna B ['amakTuke.

I"amakTukn. YE€pHbIE ABIPHI B
A/1pax raJakTHK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pazoeranue
rajgaktuk. Teopus bonsiioro

B3pbIBA. PETMKTOBOE M3ITy4YeHHE.

Meraranaxkruka

https://m.edsoo0.ru/9IWRLVWNN

60

Hepemennsie npo0iaembl
aCTPOHOMMH

https://m.edsoo.ru/LJHNL2MCF

61

Kontponbhas pabota
«DJIEMEHThI aCTPOHOMMH U
acTpOoU3HKNY

https://m.edso0.ru/TXTTCT488

62

O606mmaromuii ypok. Poib
(U3UKY U aCTPOHOMHUH B
9KOHOMHYECKOM,
TEXHOJIOTHYCCKOM, COLMAIbHOM
U 3TUYECKOoil chepax
JIeSITCILHOCTH YeI0BEKa

https://m.edsoo.ru/WNJ5SCRXYD

63

O6o06marommii ypok. Poib u

https://m.edsoo.ru/2PFPB28UF




MeCTO (PU3UKHU M aCTPOHOMUH B
COBPEMEHHOM Hay4HOUW KapTHUHE
MHupa

64

Ob6o6matomuii ypok. Poib
¢du3nueckoil Teopun B
(bopMUpOBaHUY MTPECTABICHUIH
0 (pusmveckoil KapTUHE MHUpa

https://m.eds00.ru/Y29SVPCVR

65

O60o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00111eM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

67

PesepBHbIil ypok. MarautHoe
noJie. JNEeKTpOMarHuTHas
WHAYKLUS

PesepBHbii ypok. OnTHka.
OCHOBHI CTIEITUATBHOM TEOPUHI
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsiii ypok. KBanToBas
¢buznka. DIeMeHThl aCTPOHOMUU
U acTpOPU3UKH

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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