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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o pusuke 6a30BOro ypoBHs Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TMOJIOKEHUH MU TpeOOBaHMI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHOM mporpamMmmsl, npeacraBieHHbIX B DI'OC COO, a Takxe
c yu€tom deaepaibHOl pabodeil TporpaMMmbl BOCIUTAHWUS W KOHIICTIIIHH
npenojiaBanus yueoHoro npeamera «Ousnka» B 00pa30oBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaiu3yommnx OCHOBHbIE 00pa30BaTENbHbBIE MPOrPAMMBI.

Copeprkanre mporpaMmsl 1o (puU3HMKe HApaBJIeHO HA (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa oOydarommxcsi 10—11 kimaccoB npu oOyueHuu ux pusuke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATENBHOCTHOIO noaxonaa. IIporpamma
no ¢usuke cooTBeTcTBYeT TpeboBanusiMm DPI'OC COO kK MUIaHHUPYEMBIM
JUYHOCTHBIM, MPEAMETHBIM M METaIlpeIMETHBIM pe3yJibTaTaM OOydYeHUs, a TaKKe
YUUTBHIBAET HEOOXOAUMOCTh pEaJU3alUU MEXIPEIMETHBIX CBsi3eld (U3NKU C
€CTECTBEHHO-HAYUYHbIMU yU4E€OHBIMHU NpeAMETaMU. B Hell onpenenstoTcss OCHOBHbIE
LU U3yYeHUs! (PU3MKHU Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus, IMIIaHUPYyEMBbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: INYHOCTHBIE, METAIIPEMETHBIE, IPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rkKe BKIIOYALT:

* IJIJAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca Pu3uKu Ha 6a30BOM YPOBHE, B
TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

 cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.
du3rka KaKk Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4eCTBE
y4eOHOTO MpeaMETa B MIKOJIE, BHOCUT CYIIECTBCHHBIN BKJIAJ B CHCTEMY 3HAHHH 00
okpyxatomeM wMupe. [lIkoapHBIM Kypc GU3UKH — CHCTEMOOOpAa3yIOIMMA IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJBKY (u3HUecKre 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SIBJICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusnyeckoir reorpadueii W actpoHomuel. Vcmomp3oBaHME W aKTHBHOE
npuMeHeHne (DU3MYECKUX 3HAHWM  OMNpeAeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SIHEPTeTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYCHHUS] HOBBIX MATEpPHAIIOB C 33/JIaHHBIMU CBOWCTBAMH W Jpyrux. M3ydenwue
(U3UKM BHOCHT OCHOBHOH BKJIaJl B (DOPMHUPOBAHHE €CTECTBEHHOHAYYHON KapTHHBI
Mupa oOydaromuxcsi, B (OpMHUpOBAaHWE YMEHUW NPUMEHSTh HAyYHBIH METOJ
MTO3HAHUS TP BBITIOJHEHUH UMHU YYeOHBIX HCCIICOBAHUH.

B ocHoOBy kypca pu3uku 1715 ypoBHS CpeAHETo 00IIero 00pa3oBaHusl MOJIOKEH Psi
UJIeH, KOTOPBhIE MOXKHO PACCMaTPUBATh KaK MPHHIIUIIBI €r0 MTOCTPOSHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kype SBISETCS JIOTHYECKU
3aBEPIICHHBIM, OH COJICPKUT MaTepuaj M3 BCEX pa3iesioB (GU3HMKHU, BKIIOUACT KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBHM C HEW MaTepual Kypca GU3UKU 00bEeTUHCH
BOKpPYI' (u3nyeckux Teopuid. Beaymum B Kypce sBIseTcs (OPMUPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U IOJIE.

Hoesa eymanumapuzayuu. FE¢ peanuzanusi MpeanosiaraeT  HMCHOJIb30BaHHE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NUECKOW HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3HMKY ¢ pa3BUTHEM OOIIIECTBA, & TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc dbusuku mpennonaraeT 3HaKOMCTBO C
IITUPOKAM KPYTOM TEXHHYECKHX M TEXHOJOTHYECKUX TMPHUIOKECHUNH H3YICHHBIX
TEOPUH U 3aKOHOB.

Hoes IKoocuzayuu pCain3yCTCsa IMOCPpCaACTBOM BBCACHUA 3JICMCHTOB COACPKAHUAA,
HOCBHHIéHHBIX 9KOJIOTHYCCKHUM np06neMaM COBPEMCHHOCTH, KOTOPBIC CBA3AHLI C
Pa3BUTHCM TCXHUKH U TGXHOJ’IOFHﬁ, a TaKXKC O6CY}KI[€HI/I$I HpO6HeM PaduOHAJIbHOI'O
IMpUPOAOIIOJIb30BAHUA U 9KOJIOTHYECKOM 0€30aCHOCTH.

CrepXHEBBIMU 3JEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro oOOIIero
oOpa3oBaHus SIBISAIOTCS (Qu3nyeckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPHUH, pOJIM (PYHIAMEHTAIbHBIX 3aKOHOB H
IIPUHIIUIIOB B COBPEMEHHBIX MTPEACTABICHUIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U MPOLECCOB).

CucTeMHO-AESTETLHOCTHBIN MOJIX0/ B Kypce (PU3NKU peaiu3yeTcs MPEXIe BCETOo 3a
CUCT OpraHM3ali SKCIEPUMEHTAIBHOW JEeSATeNbHOCTH oOydaromuxcs. Jus
0a30BOro ypoBHs Kypca (PU3MKH — 3TO HCHOJIb30BAaHUE CUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB 1 Ja00paTOPHBIX paboT, KOTOPBIE B IpOrpaMMe
no (gusnuke OOBENUHEHBI B OOIIMI CIMHCOK YYCHHMYECKUX MPAKTHUUECKHX pPabdoT.
Boienenre B yKa3aHHOM TNE€pedyHe JaO0OpaTOpPHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEH TUIaHMPOBAHUSI M OCHAIleHUS KaOuHeTa ¢usuku. [Ipu
3TOM OO0ECTeUnBaeTCs OBIAJACHHE OOYJYAIONUMHUCS YMEHUSMHU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICOBAHUSA 3aBHUCUMOCTEH (IU3MUECKUX BEJIUYMH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bosbiioe BHUMaHuE yIeaseTcs peIeHUI0 paCUETHRIX U Ka4eCTBEHHBIX 3aaad. [Ipu
ATOM ISl PACUCTHBIX 3aa4 NPUOPUTETOM SABJISIOTCS 3aJadd C SBHO 3aJaHHOM
(bu3MUecKol MOJIENbI0, TMO3BOJSIIOIIME MPUMEHSITh HW3YUYEHHBbIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOIO paslena Kypca, TaK U WUHTETPUPYs 3HAHUS U3



pasHbIX pa3aesoB. /[l KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3MUECKUX SIBICHUH M TMPOILIECCOB B OKPY>KAIOIICH
KHU3HU, TpeOyroume  BblOOpa  Qu3MUeckod  MoJenu Uil CUTyaluu
IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO k MarepuaibHOTEXHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporuecca 0a3oBblii ypOBEHb Kypca (M3MKH Ha YpPOBHE
CpeqHero oouero o0pa3oBaHMs AOKEH HM3y4yaTbCs B YCIOBHUSX IPEIMETHOTO
KaOuHeTa (U3MKU WM B YCIOBUSAX HHTETPHUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOI0 1MKJIa. B kaObuHere QU3MKU NOIKHO OBITH HEOOXOIUMOE
1abopatopHoe OOOpYyIOBAaHUE JJIsi BBINOJHEHHUS YKa3aHHBIX B MPOTPaMME II0
¢u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHcTpaliMoHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUHU C MPUHIIUIIOM
MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY IEPEUHCICHHBIX B
nporpamMme 1o (GU3MKe KIIOUEBBIX JEMOHCTpAIUN ISl UCCIIEIOBAHUS M3y4aeMbIX
SBIICHMA ¥ TIPOIECCOB, JMIUPHUYECKUMX M (DyHIaMEHTaIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHECHU.

JlaGopatopHoe 00OpyJIOBaHME i1  YYCHUYECKMX MPAKTHUYECKUX  pabdoT
dbopmupyeTcs B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M O0ECIEUMBACTCS B pacucTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOyvarommxcs. TemaThyeckue KOMILICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OPATOPHUIA.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

- (opmMupoBanue wWHTEpeca W CTpeMJICHUS OOYYArONIUXCS K HAYIYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHEC HMX HHTCIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI];

 pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

 (opmMupoBaHHE HAYIHOTO MUPOBO33PCHUS KaK pe3ysIbTaTa U3yUEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

- (opmupoBanue yMeHHNI OOBICHITH SBJICHHUS C HWCIOJIH30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

+ (opmMupoBaHue TpeACTaBICHUNA O pONMM (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrokeHne JTHX IIeNe oOecleunBaeTCs PEIICHHEM CICAYIOMUX 3adad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



npuoOpeTeHre CUCTEMbI 3HAHU 00 001X PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYI0 (U3HUKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTpO(PU3HKH;
dopmMHupoBaHHEe YMEHMH TNPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUM B TMPUPOJAE U JJIA TPUHATUA
NPaKTUYECKHUX PEIICHUI B MOBCETHEBHOMN JKU3HU;

OCBOCHHE CIIOCOOOB PpEUICHUs Pa3IUYHBIX 3a/1ad4 C SBHO 3a/JaHHOU
¢usnueckoil Mojenplo, 3anay, MOAPA3yMEBAIOIIUX CAMOCTOSTEILHOE
co3JlaHue (hpu3nYecKoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33a/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIMIIOB JCUCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTHUECKUX MPOIIECCOB, UX BIMUSHUS HA OKPYKAIOIIYIO
cpeny;

OBIIQJICHHE METOJIaMH CAMOCTOATEIHHOTO TUIAHMPOBAHHS W TPOBEACHUSA
¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJMYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUMU ISl Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOU JI€ITENBHOCTH.

Ha wusydyenne @usuku (0a30BbI YpPOBEHb) HAa YPOBHE CPEAHEr0 OOLIEro
oOpazoBanus otBoautTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Helelo), B
11 knmacce — 68 yacoB (2 yaca B HEZICIIIO).

[TpemyaraeMelii B IporpaMme 1o GU3HKe MepedcHb JJa00PaTOPHBIX U MPAKTUICCKUX
paboT SBISETCA PEKOMEHJIOBAHHBIM, VYHMTENIb JCJIAaeT BHIOOP MPOBEACHUS
7a00paTOPHBIX PA0OT M OMBITOB C YYETOM HWHIAUBUAYAIBHBIX OCOOCHHOCTEH
oOydJarommxcs.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 NO3HAHUA

dusuka

— Hayka o npupone. HaydHble METOIbI MO3HAHMS OKPYKAKOLIETO MHPA.

Ponp skcneprMeHTa U TEOpHH B MPOLIECCE MO3HAHMS MPUPOJbI. DKCHEPUMEHT B

buzuke.

MonenupoBanue (pu3MYECKUX SBJICHWM U TpoOIlecCOB. HaydHble THUIIOTE3HI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIBI MPUMEHUMOCTU (DPU3UUYECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUS.



Ponb u MecTo ¢pusuku B GOPMUPOBAHUM COBPEMEHHOM HAyYHON KapTHHBI MHUpPA, B
PaKTUYECKOMN AESITENIbHOCTH JIOAEH.

JleMOHCTpauuu
AHaznorosble ¥ IH(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paszngen 2. Mexanuka

Tema 1. Kunemaruka
Mexannueckoe aBrkeHne. OTHOCUTEIBHOCThL MEXaHNYECKOT0 NBKeHNsI. CucteMa
orcueta. Tpaekropus.

[TepemerieHue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPCHHE
MaTepUaIbHOW TOYKH, WX MPOEKIMU HAa OCH CHUCTEeMbl KoopaAuHaT. CloxeHue
MepPEeMENICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ PaBHOYCKOPEHHOE MpsIMOJIMHENHHOE JBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NMyTU U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoHOE TIaZicHHe. Y CKOpEHHE CBOOOTHOTO A ICHUS.

KpuBosmHeHOE NBMXKEHHE. [[BH>KEHME MaTepUalbHONW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOZYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsi CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckue ycTpoWcTBa M MPAKTUUYECKOE MPUMEHEHUE: CHUIAOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIC U PEMCHHBIC MepeIayuu.

JlemoHCcTpanuu
Mogene cuctemMbl OTCYETa, WLTIOCTPAUMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKEHUSL.

[IpeobpazoBanHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[TameHne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGniogenne pABMKEHUS Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hamnpasnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.



Y4eHnueckui IKCIIepUMEHT, J1abopaTopHbie padbOThI
N3ydyeHne HEPAaBHOMEPHOI'O [BHM)KEHHS C LEIbI0O OIPEIEICHUs]T MIHOBEHHOMN
CKOPOCTH.

HccnenoBaHre COOTHONICHHMSI MEXAY IMyTSIMH, MPOWIECHHBIMU TEJIOM 32
MOCJIeIOBATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BpPEMEHHU TIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.
N3ydeHne ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JluHaMuKa
[Tpunuun otHocutenbHOCTH ['anmuies. IlepBbiid 3akoH Herorona. MHepumnanbHbie
CUCTEMBI OTCYETA.

Macca tema. Cuina. [Ipunuun cynepno3unuu cuil. Bropoit 3akoH HeroToHa miis
MaTepUAIbHON TOUYKH. Tpernii 3akoH HproTOHA 1711 MaTepranbHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel TpeHus (mokosi, cKoibkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJBXEHUS U cuila TpeHus nokos. KoagdpuuueHt TpeHus.

Cuna conpoTUBIICHUS MPU ABUKEHUH TeJa B )KUJKOCTH UJIU rase.
[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE aOCOMIOTHO TBEPAOTO TeIa.

MoOMEHT CcHJIbl OTHOCUTEJIBHO OCH BpailieHus. [lnedo cumbl. YcioBus paBHOBECHS
TBEPJIOTO TeNa.

TexHuueckue YCTPOfICTBa " IMPAKTUYCCKOC IMTPUMCHCHUC: ITOAIUITHUKHA, JIBUXKXCHUC
HCKYCCTBCHHBIX CIITYTHHUKOB.

JlemoHCcTpauuu
SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.
Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBl YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABbEME U MAJCHUH.



CpaBHEHUE CUJT TPEHUS TIOKOS, KAUE€HUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPAOTo Telia. Buabl paBHOBECHS.

Y4yeHn4ecKuil HIKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI
N3ydeHne aBm>xkeHNs OpycKa O HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B TNPYXKUHE H
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HccnenoBanre yciaoBUil paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3aKOHBI COXpAHEHHS] B MEXAHHUKE
Nmiynbc MaTepuanbHON TOUKH (Tea), CUCTEMbl MaTEepUAIbHBIX ToYeK. VMIyibe
CUJIbl U U3MEHEHUE UMITYJIbCA TEIa. 3AKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.
PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckass »Heprus MarepuaibHOM TOukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOUW SHEPTUMU.

[TorennmanbHas sHeprud. lloTeHuManbHas 3HEprust ynpyro aepopMHUpPOBAHHOM
npyxuHbl. [loTeHnanpHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3EMJIH.

HOTCHHI/IaJ'IBHBIe N HCIIOTCHI U AJIBHBIC CHUJIBI. CBs3b pa6OTBI HCTIOTCHIIUAJIBHBIX CHJI
C UIBMCHEHHEM MEXaHUYECKOM OHCPIUU CUCTCMEI TCII.

3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.
Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIEp,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

JlemoHCTpannmn
3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.
[lepexon mOTeHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Y4yeHn4ecKkui IKCIIEpUMEHT, JIabopaTopHbIE PAOOTHI
N3ydeHnne abCoOMOTHO HEYNPYTOro yapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHEM MEXaHUUECKOM 3HEpTuu Tella Ha
IIPUMEpPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.



Paznen 3. MoJgiekyasipHasi Gu3nka 1 TEePMOJANHAMHUKA

Tema 1. OCHOBBI MOJNIEKYJISIPHO-KUHETUYECKON TEOPHUH

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUM W UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. duddys3ms. Xapaktep MABIKEHUA H
B3aMOJEUCTBUSA YAaCTUIl BenlecTBa. MoOJEnuM CTPOCHHS Ta30B, KUJIKOCTEW U
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIllECTBA HA OCHOBE ATUX Mojieeit. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e¢ wu3Mepenue. Illkama Temmepartyp
Llenbcus.

Mopens uaeanbHOrO Tra3za. OCHOBHOE YpPaBHEHUE MOJIEKYISIPHOKHMHETHYECKON
TEOpUH HACATBHOTO ra3za. AOCONIOTHas TeMIeparypa Kak Mepa CpeaHen
KMHETHYECKOW HEPIHM TEIUIOBOTO JBMKEHHs dactull rasa. lllkama temmneparyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHHMe MeHneneeBa—Knaneiipona. 3akoH
JansToHa. 30mponeccsl B UACaIbHOM Ira3e C HOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['paprueckoe mpeacTaBieHEe H3OMPOLECCOB: U30TEPMA, H30X0pa, U300apa.

TexHuueckue YCTpOﬁCTBa " IIPAKTUYICCKOC IIPUMCHCHHC. TCPMOMCTD, 6ap0MeTp.

JleMoHCcTpanuu
OmnbIThI, TOKA3bIBAIOUINE JAUCKPETHOE CTPOCHUE BELIECTBa, (poTorpaduu MOJIEKY
OPraHUYECKUX COCAUHCHUH.

OnbwiThl TI0 MU PYy3UN KUAKOCTEH U ra30B.
Monenb 6pOyHOBCKOTO ABUKECHUSI.
Mogens onbita llTepHa.
OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.
Monens, WuTIoCTpUpyoIias IpUpoay AaBICHUS Ta3a HA CTCHKU COCY/a.
OnBITHI, UJUTFOCTPUPYIONTUE YPABHEHUE COCTOSHUS UJI€aTbHOTO ra3a, H30MPOIIECCHI.

Y4yeHn4ecKkui IKCIIEpUMEHT, JIabopaTopHbIE PAOOTHI
Omnpenenenre Macchl BO3AyXa B KJIIACCHOM KOMHATE Ha OCHOBE U3MEPEHH 00beMa
KOMHATBI, JaBJICHUS U TEMIIEPATYpPhl BO3AyXa B HEM.

HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU MCKIY MMapaMCTpaMH COCTOSHUA Pa3pCKCHHOI'O ra3a.



Tema 2. OCHOBBI TEPMOJAMHAMUKH
TepmoauHamMuueckass CcHUCTEMA. BHYTpeHHss DJHEprus TEPMOAUHAMHYECKON
CUCTEMBI U CIIOCOOBI e¢ n3MeHeHus. KoanuecTBo TemnoTel U padota. BHyTpeHHss
DHEPrusg  OJHOATOMHOIO  HMJEaNbHOrO  rasa. Buael  Temonepenayu:
TEIUIONIPOBOAHOCTb, KOHBEKIIMS, U3IyYeHHE. Y IeJIbHas TEIIOEMKOCTh BELIECTBA.
Konn4ecTBO TEMIOTHI U TEIIONepeaaye.

[Tonsitue 06 aguabatHOM mpouecce. [lepBeiit 3akoH TepMoaguHamMuKu. [IpuMenenune
IEPBOr0 3aKOHA TEPMOJUHAMMKHU K M3ompoueccam. ['paduueckas nHTeprpeTanus
paboTHI raza.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh PoLIecCOB B MPUPO/IE.

TemnoBeie MamuHbl. [IpuHnunbl nelcTBUs TemaoBbIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MamuHax. Ko3h@uiumeHT mone3Horo neMcTBUs TEIIOBOM
mMamuHbl. [ukn KapHao u ero koagpuireHT noae3Horo AeicTBrs. IKOJIOTHUECKHE
Ipo0JIEMBbI TEMJIOIHEPTETUKU.

TexHuueckue YCTpOﬁCTBa H IMPAKTHYCCKOC IIPUMCHCHUC: IBUI'ATCIIb BHYTPCHHCTO
CTropaHmu=, OBITOBOM XOJIOAUJIBbHUK, KOHAUITUOHCP.

JlemoHCTpanumn
N3meHeHne BHYTpEHHEN YHEPTUM TeJla TIPU COBEPILICHUH PA0OTHI: BHIIET MPOOKH U3
OYTBUIKM O] ACHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue »(hupa B JaTyHHOU TpyOKe
yTEM TPEHUS (BUICOIEMOHCTPALIHS).

M3MeHeHne BHYTpPEHHENW SHEPTUH (TeMITepaTyphl) Tejla MpH TEIIonepesaye.
OnpIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBHUraTeisi BHYTPEHHETO CropaHus, PEaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii ~ sxcnepumenm, — nabopamopuvie  pabomuvl
N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Arperatnbie cocTOosiHUS BeriecTBa. Ma3oBbie EPEX0Ibl
[TapooOpa3oBanue u koHjaeHcanus. Vcnapenwe u kumenwe. AOCOTIOTHAs W
OTHOCHUTEJIbHASI BJIQXHOCTh BO3Ayxa. HacklmeHHbIM map. YaenpHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBepnoe teno. Kpucramivueckue u aMop@Hbie Tena. AHH3OTPONUS CBOMCTB
kpuctamioB. JKunkue kpucramuisl. CoBpeMeHHble Marepuainbl. llinaBieHue wu
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHEHHUE TEIIIOBOTO OajaHca.



TexHruecKkue yCTporuCTBa U TPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTMU TOJYYEHHUSI COBPEMEHHBIX MaTepUalioB, B TOM YHCIIEC
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

JleMoHCTpanuu
CBolicTBa HACBIIEHHBIX NIAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaKHOCTH.

HaOnroeHne HarpeBaHus | TUIaBJICHHUS KPUCTAJUIMYECKOTO BEIIECTRA.
JleMOHCTpaIys KpUCTAILIOB.

Vuenuueckuii  sxcnepumenm,  nabopamopHvie  pabombi
N3mepeHre 0THOCUTEILHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JiaekrpoauHaMuKa

Tema 1. Dnektpocratuka
OnexTpuzanys Tell. DNEKTPUYECKUH 3apsi. [[Ba BHIA 3IIEKTPUYECKUX 3apsIOB.
[IpoBOHUKM,  AMDJIEKTPUKHM W TOJYNPOBOAHUKUA. 3aKOH  COXPAHEHHS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI SIEKTPUYECKUN 3apsill.
Onextpudeckoe nosne. Hanpssk€HHOCTh  3nekTpudeckoro mnoss.  IpuHimun
CYyNEPIIO3ULUN DJICKTPUUECKUX ToNeH. JIMHUKM HanmpsHKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PabGora cun snexkrpocratuueckoro mosist. [loteniuan. Pa3sHOCTh MOTEHIIMAIIOB.
[IpOBOAHUKN M AWDIIEKTPUKH B JJIEKTPOCTATHYECKOM TMoJie. JluanekTpuyeckas
MPOHUIIAEMOCTb.

OnekTpoeMKocTh. KoHaeHcatop. OJEKTPOEMKOCTh IIOCKOTO KOHIEHCATopa.
DHeprus 3apsKEHHOT0 KOHAEeHcaTopa.

TexHndyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE:  DIJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE JJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IPUHTED.

JemoHcTpanuu
YCTpOUCTBO U MPUHIHUI IEUCTBUS JJIEKTPOMETPA.

B3aumopaencTBre HaANEKTPU30BaHHBIX TEI.



DNEKTPUUECKOE TOJIe 3apsHKEHHBIX Tell.
[TpoBOTHUKH B AJIEKTPOCTATUIECKOM TIOJIE.
DneKkTpocTaTuuecKas 3amuTa.
JIMDIIEKTPUKHU B IIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTD BJIGKTpOéMKOCTI/I IUIOCKOI'0 KOHACHCATOpPAa OT IIOIIaIu IINIaCTHH,
pacCTOAHMA MCIKAY HUMHU U I[HBJIGKTPI/I‘IGCKOI;'I IMPOHHULIACMOCTH.

3Hepm;1 34PsSPKCHHOI'O KOHACHCATOpPA.

Vuenuueckuii  sxkcnepumenm,  nabopamopHvie  pabombi
N3mepenne 31eKTPOEMKOCTH KOHAEH CaTopa.

Tema 2. ITocTOSIHHBIN 2JIEKTpUYECKUI TOK. TOKM B pa3IMYHbBIX Cpeaax
DJIEKTPUYECKHUM TOK. Y CIOBHS CYIIECTBOBAHUSA AIEKTPUUECKOTO TOKA.

HNcrounuku toka. Cwia Toka. [IoCTOSITHHBINA TOK.
Hanpsixkenue. 3akon OMa [ ydacTKa 1EeIu.

9J'I€KTpI/I‘-I€CKOC COIIPOTHUBJICHHUC. VY nennHOe COIIPOTHUBIICHUC BCIICCTBA.
HOCJ’IGILOB&TGJ’IBHOC, mapauiCJIbHOC, CMCIIAHHOC COCAMHCHUC IIPOBOJTHHUKOB.

Pabota snexkrpruueckoro Toka. 3akoH J»xoynsa—JIenia. MomHOCTb 3JIEKTPUIECKOTO
TOKA.

DJIEKTPOJBUKYIAsl CUJIA U BHYTPEHHEE COMPOTUBIICHUE MCTOYHHUKA TOKA. 3aKOH
OmMa 117151 TIOJTHOM (3aMKHYTOM ) JIeKTpuueckoi 1ienu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsT TPOBOAMMOCTH TBEPJIbIX METAJJIOB. 3aBUCHMOCTH COIPOTHUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs! MPOBOJIUMOCTD MOTYIPOBOIHUKOB.
CaoiictBa p—N-niepexona. [lomynpoBoAHHUKOBBIE PUOOPHI.
ONEeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJUTOB.

9H€KTpOHI/ITI/I‘IeCKa$I Jucconuarus. 9JICKTpOJ'IPI3.

DJIEKTPUYECKHM TOK B Tra3zax. CamMOCTOSITENBHBI U HECAMOCTOSATEIBbHBINA Pa3psl.
Momnnus. I1na3zma.

TexHuyeckne ycTporucTBa M MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocrar, MCTOYHUKHU TOKA, AIEKTPOHArpPEBATEIIbHbIC puOoOpBHI,
AJIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN INOM, ralbBaHUKA.



JlemoHCcTpauuu
W3mepeHne CHITbl TOKa U HaIIpSKEHUS.

3aBUCHUMOCTH COMMPOTUBJICHUS TUINHAPHUYICCKUX IIPOBOIHUKOB OT JIMHBI, INIOIIAAN
MOMEpEYHOIro CCUCHUA U MaTCpHalia.

CMmenianHoe COCAUHCHUC ITPOBOAHUKOB.

[IpsiMmoe  u3MepeHHEe  DIEKTpoABMXKYIIEeH cuibl. KopoTkoe  3aMblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
IIpOBOIMMOCTB DJIEKTPOIUTOB.

W ckpoBoii paspsaa ¥ NPOBOJAUMOCTb BO3yXA.
OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol 3yuenue
CMEIIAHHOI'O COCAUHEHUS PE3UCTOPOB.

N3mepeHue JIJIEKTPOABWKYILIEW CHJIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHble CBSI3H

N3yuenue kypca ¢uszuku 06a30Boro ypoBHs B 10 kiiacce oCyIIECTBISETCA C YUETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouamusi, CBSI3aHHBIE C M3YyYEHUEM METOAOB HAy4YHOTO
MO3HAHMS: sIBIICHUE, HAy4YHBIA (akT, TWIoTe3a, (hu3mueckas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOZCHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJCIb, H3MEPEHHUE.
Mamemamuxa: penieHUe CUCTEMbl YpaBHEHUW, JUHEHHas (QyHKuus, napadona,
runepOosia, ux rpa@ukd W CBOMCTBA, TPUTOHOMETpPUYECKHE (YHKIHMHU: CHUHYC,
KOCHUHYC, TAaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO,
BEKTOPHI M UX TPOCKIIUU Ha OCH KOOPAUHAT, CII0’KEHHE BEKTOPOB.

buonoeus: mexanwdeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB (BUIbI TEIUIONEpEaadyH, TEIIOBOE PaBHOBECHUE),
AIEKTPUYECKUE ABJICHUS B )KUBOUM MPUPOJE.

Xumus: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE ATOMOB W MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAS Macca, TeTUIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUIKOCTEHN U Ta30B,



QJICKTPHUYCCKHC CBOMCTBA MCTAJIIIOB, QJICKTPOJIUTUYCCKAA Jucconuanms,
TraJIbBaHHKaA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE NBIKCHHA C WCIIOJB30BAHUEM MEXaHH3MOB, YUCT
TPEHUsI B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHMSI UMITYJIbCA B
TEXHUKE (paKkeTa, BOJOMET U JIPYTUe), ABUraTellb BHYTPEHHETO CrOpaHus, apoBas
TypOuHa, OBITOBOM XOJOJWIBHHUK, KOHAMIMOHEDP, TEXHOJOTHH IOJIy4YEHHUs
COBPEMEHHBIX MAaTEpHUaJOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH,
AIEKTPOCTATUYECKAs 3aIIUTA, 3a3€MJICHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM
IPUHTEP, IJIEKTPOHArPEBATENbHBIE MPUOOPHI, JIEKTPOOCBETUTENBHBIE MPUOOPHI,
rajbBaHUKA.

11 KVIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. MarauTHoe€ 1oJie. DNEeKTPOMarHuTHAs WHTYKIUS
[IocTossHHBIE MarHuThl. B3anMoaencTBHUE NOCTOSHHBIX MarHuToB. MarnuTHoe
nosie. BEKTOp MarHuTHOM MHAYKIMH. [ [puHINI Cynieprno3uuyuym MarHuTHBIX MOJIEH.
Jluanu MarHuTHOM HWHAYKUMM. KapThHa JMHUM MAarHUTHONW HWHIYKIHUHW TMOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oe IpPOBOAHMKA C TOKOM. KapTMHa JTMHUN UHIAYKIUKM MAarHUTHOTO
MOJISl JUIMHHOTO TPSAMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO NPOBOJHHUKA,
KaTyIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBrue NpoOBOAHUKOB C TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampasjieHHUE. J[BM)KEHUE 3apsSKCHHOM YaCTUIIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHia.

SIBreHME DNEKTPOMArHUTHOM MHIAYKIMH. 1I0TOK BEKTOpa MAarHWUTHOW HMHAYKLMU.
ONEeKTpoABIKYLIas CWIa WHAYKUWW. 3aKOH 3JIEKTPOMAarHUTHOM HWHIYKIMH
QDapanes.

BuxpeBoe »siekTpuueckoe TMoje. JJIEKTPOABMXKYIIAs Ccuila WHAYKIMU B
MPOBOJAHUKE, JIBIXKYIIEMCS TTOCTYMATEIHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTS. SIBienue CaMOUHAYKIIHH. DJIIEKTPOBHKYIIIAS cuia
CaMOMHAYKIIHH.



DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.
DNEeKTPOMarHUTHOE TMOJIE.

TexHuueckue YCTpOﬁCTBa H MPAKTHYCCKOC NPUMCHCHHC: ITOCTOSAHHBIC MAI'HUTLI,
QJICKTPOMAIHUTBI, JJICKTPOABUTIATCIIb, YCKOPUTCIIM JJICMCHTAPHBIX  YaCTHUII,
HHAYKOUOHHAS I1CYb.

JlemoHCTpannun
OmneiT Dpcrena.

OTknoHeHUE QJICKTPOHHOTI'O ITYYKa MAaIrHUTHBIM ITIOJICM.

JIvHAKM MHAYKIMYA MarHATHOTO MOJIA.
B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.
Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.
SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.
[IpaBuio Jlenua.

3aBHUCUMOCTD 3J'I€KTpOI[BH)Ky1HCI>i CWJiIbl HMHAYKIOHMKU OT CKOPOCTH H3MCHCHUA
MAardmMTHOI'O IIOTOKa.

SIBneHue CAMOHMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomel 3yuenue
MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

I/ICCHGI[OBaHI/Ie I[GﬁCTBHﬂ IIOCTOSAHHOI'O MAIr'HkTa Ha pPaMKy C TOKOM.
I/ICCHGI[OBaHI/Ie SABJICHHA BHCKTpOMaFHI/ITHOﬁ HHAYKIIHUH.

Pasznea 5. Kosie0anus 1 BOJTHBI

Tema 1. Mexanndeckue u 3JIEKTpOMarHUTHbIE KOJICOaHUs
KonebarenbHast cucrema. CBOOO HBIE MEXaHUUECKUE KojeObaHus. ["apMoHnUueckue
konebanus. Ilepumon, uacrorta, amrmumryaa u ¢asza koneOanuit. I[lpykUHHBIHI
MasTHUK. MaTreMaTu4ecKnuii MasTHHK. YpPaBHEHHE TapMOHUYECKUX KOJIeOaHUM.
[IpeBpatienrie 3Heprum Mpy rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOAHBIC 2JIEKTPOMATHUTHBIE KOJICOAHUS B U€aTbHOM
K0J1e0aTeTbHOM KOHTYpE. AHajiorust MEXTY MEXaHUYECKUMHU u



ANIEKTPOMAarHUTHBIMU KosieOaHussiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPI'UM B UJICaTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBieHne o 3aTyxarolMX KoyeOaHUSAX. BBIHYXJIEHHbIE MeEXaHUYECKHUE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

ITepemenHbIi TOK. CUHYCOUIAJIBHBIN TTE€PEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTMTYAHOE U JECUCTBYIOIIECE 3HAUYEHUE CUJIbl TOKA U HAITPSKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemadya W MOTPEOJICHUE DICKTPUUECKOM
DHEPrur. DKOJIOTHYECKUE PHUCKU IPHU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HHU.

TexHuueckue YCTpOfICTBa " IIPAKTHYCCKOC IIPUMCHCHUC! C-)JIGKTpI/IIIGCKI/Iﬁ 3BOHOK,
IrCHCpaTop NICPEMCHHOI'O TOKA, JIMHUHU JJICKTPOIICpCaay.

JlemoHCTpanumn
HccnenoBanre mapaMeTpoB  KoJI€OATEIBHOM  CUCTEMbl  (NMPY>KUHHBIA — WJTU
MaTeMaTHYECKUI MasSTHHK).

HaOmnronenue 3atyxaromux KojieOaHui.
HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.
HabGmronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHN .

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIbI TOKa M HANPSXKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHC mpum  NOCIENOBAaTENIBHOM  COCAVMHEHMHM  PE3UCTOpA,  KATYIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb TMHUY 3IEKTPOIIEpeIadH.

Y4eHnueckui HKCIIEpUMEHT, JIabOpaTOpHbIE PaOOTHI
HccnenoBanre 3aBUCHMMOCTH TIEPUOJIa MaJIbIX KOJIEOAHUM Tpy3a HA HUTU OT JIJTUHBI
HHUTH U MacChl Tpy3a.

HCCHC}IOB&HI/IG MNEPpEMCHHOI0 TOKa B ILCIH M3 IIOCICI0BATCIBHO COG)II/IHéHHBIX
KOHACHCATOPA, KATYIIKHW U PC3UCTOPA.

Tema 2. MexaHHU4ECKHE U SJIEKTPOMATHUTHBIE BOJIHBI
Mexannueckue BOJHBI, ycioBus pacnpoctpanHeHus. Ilepuon. CkopocTh
pacnpocTpaHEHHUs U JyIMHA BOJIHBL. [lonepeynbie U npo/10JIbHbIE BOJHBI.

HNuTtepdepenius u iuppakiuus MeXaHU4eCKUX BOJIH.



3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. YCJIOBUS U3IIYYEHUS JJICKTPOMArHUTHBIX BOJH.
B3anmnas opuenrtanust BektopoB E, B, V B anektpomarautHoi BosiHe. CBOiICTBa
AIEKTPOMATrHUTHBIX BOJIH: OTPaKCHHE, TPEIIOMIICHHUE, MOJSIpU3aIus, TuQpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[ITkama >JIEKTPOMArHUTHBIX BOJH. lIpUMEHEHHE 3JIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IUAarHOCTUKAa B TEXHUKE W MEJUIIMHE, pajap,
paguoNpUEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

JleMoHCcTpanuu
OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebimomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.
Hab6monenue untepdepennnu u audpakiud MEXaHUIECKUX BOJIH.
3BYKOBOI pPE30HAHC.

HabnroneHue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIONH M 9aCTOTOM
KOJIcOaHMIA.

HccnenoBanre CBOWCTB JJIGKTPOMArHUTHBIX BOJIH: OTpPa)XXEHUE, MPEIoMIICHUE,
noJisipu3arys, Iupaxius, THTEpPEpeHIIHs.

Tema 3. OnTuka
['eomerpuueckas ontuka. [IpsamonuHeiitHOe pacCipOCTpaHEHUE CBETA B OJTHOPOIHOM
cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpaxeHus cBera. [locTpoeHue u300pakeHUl B
IUIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOIIOTHBIM TOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yros MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cseta. Ler.



Cobwuparormiue u pacCeuBarOlINe  JIMH3BI. Tonkas JIMH3A.
DOKYCHOE pAaCCTOSIHUE W ONTHYECKas Cuia TOHKOM JHH3bL IlocTpoeHue
M300pakKeHU B COOMPAIOIINX U pacCeUBarONIUX JuH3aX. DopMysa TOHKOM JIMH3HI.
YBennueHue, 1aBacMoe JUH30M.

HpCI[eJIBI IMPUMCHHUMOCTH FGOMGTpH‘-ICCKOﬁ OIITHKH.

BonnoBas ontuka. MuTtepdepenmus csera. KorepeHTHbIE MCTOUYHUKH. Y CIOBUS
HaOJI0/ICHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceeta. JudpakumonHas pemierka. YciaoBHE HaONIOACHUS TJIaBHBIX
MaKCHMYMOB Opu TaJeHUH  MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue yCTporuCcTBa U MTPaKTUYECKOE MPUMEHEHUE: OYKH, JIyna, (hoToanmnapar,
NPOCKIMOHHBIA  amnmapaT, MHUKPOCKON, TEJECKOI, BOJOKOHHAs  ONTHKA,
nudpakIMOHHAS PEIICTKA, OJISPOUI.

JlemoHCTpanumn
[IpssMonuHeHOE pacIpOCTPAHEHUE, OTPAKEHHUE U MTPEJTOMIICHHUE CBETA.

OnTuyeckre mpudOpBHI.
[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.
HccnenoBanre CBOMCTB M300paKeHUN B JIMH3aX.
Moaenu MUKpPOCKOIIA, TEJIECKOIIA.
Hab6mronenue natepdepeninu cBera.

Hab6mronenune nudpakuuu ceera. Habmronenue
JIUCTIEPCUU CBETA.

IlonyuyeHue ciekTpa ¢ MOMOLIBIO IPU3MBI.
[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PELICTKH.
Habmronenue nosisipusanyy cBera.

Y4yeHU4eCKui IKCIIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI
N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HabOmronenne nucnepcuu cBera.



Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

FpaHI/IIII)I IMPUMCHHNMOCTH KJACCUYECKOM MEXaHUKH. HOCTy.TIaTBI CHCHHaHLHOﬁ
TCOPUHU OTHOCHUTCIIbBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTHU CBCTA B BAKYYMC,
IMPUHOUITI OTHOCUTCIIBHOCTHU OHHIITEHA.

OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKPALLICHUE JJIUHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C BHCpFHGﬁ H UMITYJIbCOM pCHHTHBHCTCKOﬁ JaCTHUIIbI. QHCpI‘I/IH ITOKO:I.

Pazgea 7. KBanToBasi pusuka

Tema 1. D1eMeHTHI KBAHTOBOM ONTUKH
®otonbl. Popmyna [Inanka cBs3u sHEpruu (HOTOHA C €r0 YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccienoanue (orosdpdexra. Onbitel A. I'. CrosieroBa. 3aKOHBI
doTorpdexra. Ypapuenue OinmreriHa mnsa dotodrddexra. «KpacHas rpanHuiiar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.
XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue yCTPOMCTBA U  MPAKTHUECKOE MpPUMEHEHHE: (OTODIIEMEHT,
(doTomaTuuk, coqHe4Has OaTapesi, CBETOAUO.

JlemoHCTpauuu
®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddeKTa.
CBeToauon.
Conneunas Oarapest.

Tema 2. CtpoeHue atoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacCTHIL.
ITImanerapHas mogmenbs aroMa. Ilocrynmarsl bopa. M3inyyeHue u 1orsoiieHue
(GOTOHOB TpHM TEpexoj€ aToMa C OJHOTO YPOBHS DHEPrUUM Ha JpYyroi. Bumsl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUM aTOMa BOJAOPO/A.



BosiHoBbIEe cBoiicTBa 4yactull. Bosubl ne bpoina. KopnyckynsipHO-BOJHOBOM
JyaJInu3M.

CrioHTaHHOE U BBIHYKICHHOC U3JTYyYCHHUC.

TexHUUecKue yCTPONCTBA U MPAKTHUYECKOE MPUMEHEHHE: CHEKTPaIbHBbIM aHAIIW3
(ciekTpocKoIt), 1a3ep, KBAHTOBbIN KOMIIBIOTED.

JlemoHCTpannun
Mopnens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.

Yyenuueckuii  sxcnepumenm,  nabopamopHvie  pabomol
Habnronenue TMHeHyaToro CekTpa.

Tema 3. ATOMHOE S7IpO
OKCHEpPUMEHTBI, JOKa3bIBAIOIIHME  CIOKHOCTh CTpOeHMs sapa. OTKphITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa 1o onpeneaeHuo cocTaBa paJuoakKTUBHOTO
u3nydenus. CBoicTBa anbda-, 0era-, raMMa-U3ITydeHUSI.

Bausnue PAaANOAKTUBHOCTH Ha JKUBBIC OPraHU3MBbI.

OtkpeiTHE TpOoTOHAa W HeWTpoHa. Hykionnas wmogens siapa [elizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIA OeTta-pacman. ['ammauznmyudeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuinbl. Jlegekt Macchl siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepubiit peakrop. Tepmosinepnsiii cuaTe3. [IpodieMbl U MEPCIEKTUBHI SIEPHOM
SHEPIEeTUKU. JKOJIOTUUECKUE aCIEKThI SIICPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HAOMIOACHUS U PETUCTPAIIMN SJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.

TexHuyeckue ycTpocTBA M MPAKTUYECKOE NPUMEHEHHUE: IO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

JlemoHcTpanuu
CUYeTUrMK MOHU3HUPYIOIINUX YaCTHLL.



Yuenuueckuii sxkcnepumenm, nabopamopmwie pabomsi VccnenoBanue
TPEKOB YaCTHI (T10 TOTOBBIM (hoTOrpadusim).

Pa3zgea 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKHU

Oramnbl pa3BUTHS acTpOHOMUH. [IpHKiagHOE W MHPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.

Bup 38e31H0T0 HeOa. Co3Be3aus, IpKUE 3BE3/bl, IUNIAHETHI, UX BUJUMOE JBUKCHUE.
ConHeyHast cucTema.

Counne. CosiHeyHasd akTUBHOCTh. MIcTouHuk sHeprun CosHia 1 3B€3/1. 3BE3/Ibl, UX
OCHOBHBIC XapaKTEPUCTUKU. JlnarpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY.
3BE3bI TJIABHOM IOCIEIOBATSIHFHOCTH. 3aBUCUMOCTDL «Macca — CBETUMOCTBY JIJIS
3BC3]1 IJIaBHOM MOCJIeN0BaTEbHOCTU. BHyTpeHHee cTpoeHue 3B¢371. COBpeMEHHbIC
MPECTABICHUS] O MPOUCXOKACHUU U 3BoJouu ConHIA U 3BE3/. DTalbl KU3HU
3BE3.

Muneunsiit [Iyte — Hama ["anmaktuka. [lonoxenue u nerxxenune Connna B ['anakTuke.
Tunbl ranakTuk. PagroragakTuKy U KBa3apbl. YEpHBIE ABIPHI B sApax rajlakKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pasoeranue raimakTuk.
Teopus bonpmoro B3peiBa. PenukTOBOE M3TydeHHUE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

VYyeHnnueckue HaOIOICHUS
HaOnronenusi HEBOOPY)KCHHBIM TIJ1a30M € HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN ISl ONIPEICIICHUs TIOJI0KEeHUsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1ust CeBEpHOro Moaylapus U SpKUe 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroiiee MOBTOPEHUE

Ponb ¢u3uku u acCTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTUUECKOM, COIMATIbHON 1
ITUYECKON cpepax eaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKH U aCTPOHOMUHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUPA, POJIb GU3HUECKOM Teopun B HOPMUPOBAHUH
MPECTaBICHUN 0 PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpPA B
o0IIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUH 0 PUPO/IE.



MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusnku 0a30Boro ypoBHs B 11 kimacce oCyIecTBIsSETCS ¢ yUETOM
CoZiepKaTeIbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nousmusi, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHMS: sIBIICHUE, HAY4YHBIA (PakT, Tumotesa, (u3nueckas BEIUYUHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHUM, TPUTOHOMETPUUYECKUE (PYHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKAECTBO,
BEKTOPBI M UX MPOCKLIMU HA OCH KOOPJAWHAT, CIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AJIIEMEHTapHbIX (YHKUWN, NPU3HAKK TOAOOMS TPEYroJbHUKOB, OIpeaeIecHUEe
IJIOIIA/IU TUIOCKUX PUTyp U 00bema Tel.

bBuonocus: snekrpudeckue sIBICHUS B )KUBOW MPUPOJE, KOIeOATENbHbBIE TBUKCHUS
B YKMBOW IPUPOJE, ONITUYECKHUE SBJICHUS B )KUBOU MIPUPOJIE, NCUCTBUE PATHALINN HA
JKBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAINIMYECKAsk CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMsI KPUCTANIMYECKON PEIIETKH, CIEKTPAIbHBIM aHaIN3.

l'eocpagpus: MarHUTHBIE TONIOCA 3€MJIM, 3aJIEKW MArHUTHBIX Py, (OTOCHEMKA
36MHOI TOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHUM.

Texunonocus:  NWHAM  BIEKTpPONEpENad, TEHEPATOp  IEPEMEHHOrO  TOKa,
ANEKTPOABUTATENb, WHAYKIHWOHHAS [€4Yb, pajap, PaJAUONPUEMHHUK, TEJIEBHU30D,
anTeHHa, tenedon, CBU-meuyb, MPOEKIMOHHBIN armapar, BOJOKOHHAsS OITHKA,
coJiHeYHas barapes.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA HNPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOTO Tipenmera «@Pu3uka» Ha YpOBHE CpeaHero oOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) OJDKHO OOECIICUUTH JOCTHKEHUE CIIETYIOITUX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ysbTaThl OCBOCHHUS yudeOHOro mnpenMera «®Du3uKay TOTKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA M OMBITA JACATEIBHOCTU B MPOLECCE peanu3alliid OCHOBHBIX HAIPaBJICHUUN
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:
c(hOpMHUPOBAHHOCTH IPAKAAHCKOM IMO3UITMH 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJI€HA POCCUUCKOTO OOINECTBA; TMPUHITHE TPATUIIMOHHBIX
o0IlIeUeIOBeYEeCKMX  T'yMAaHUCTHYECKUX M JIEMOKPATHYECKUX  IICHHOCTECH;
TOTOBHOCTh BECTH COBMECTHYIO JIEITEILHOCTh B MHTEPECAX TPAKIAHCKOTO

oOII[ecTBa, y4acTBOBaTh B CaMOYIIPABIECHUU B OOpa30BATENLHON OpraHU3AIINM,
YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA MHCTUTYTAMU B COOTBETCTBUH C

uX (YHKIUSIMU W Ha3HAYECHHWEM; TOTOBHOCTh K T'YMaHHUTApPHOW M BOJIOHTEPCKOM
NCATCIIBHOCTH, 2) NATPHOTHYECKOT0 BOCHHUTAHHUSI: CPOPMHUPOBAHHOCTH
POCCUHCKON TPAKJAHCKOW UJICHTUYHOCTH, MATPUOTU3MA; LIEHHOCTHOE OTHOIICHUE
K TOCYJJapCTBEHHBIM CUMBOJIaM, JTOCTHKCHUAM

POCCHUICKHMX YYEHBIX B 00JaCTH (U3NKUA U TEXHUKH; 3) JYXOBHO-HPABCTBEHHOTO
BOCIUTAHMS: C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO
MOBEJCHUS;  CIOCOOHOCTHh OIICHWBATHh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
peIIeHs, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM
YHclie B JIEATEIHHOCTH YUYCHOTO; OCO3HAHHME JIMYHOTO BKJaJa B TOCTPOCHHE
YCTOMYUBOTO OYAYIIEro; 4) 3¢TeTHYECKOro BOCITUTAHMSA:

9CTCTHYCCKOC OTHOMICHUC K MUPY, BKJIITOYAA 3CTCTUKY HAYHYHOTO TBOPUYCCTBA,



npucyero (pu3ndyeckoil Hayke;

5) TpyZ0BOro BOCHHMTAHHUSI: HHTEPEC K Pa3IMIHBIM cepam mpodeccrnoHaTbHOMI
JESITEIIBHOCTH, B TOM YHCJIE CBSI3aHHBIM ¢ (U3UKON U TEXHUKOH, YMEHHE COBEPIIIATh
OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccnrt W Pean30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI; TOTOBHOCTh U  CIOCOOHOCTh K OOpa3oBaHHIO U
caM000pa30BaHUIO B 00J1aCTH

(U3UKK Ha MPOTSHKCHUU BCEH KU3HU; 6)
IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTMYECKOUN KYJIbTYpPbI, 0OCO3HAHUE I100aTbHOTO
XapaKkTepa IKOJIOTMYECKUX MPOoOJIeM; MIaHUPOBAHHUE U OCYIIECTBICHHUE JEHCTBUN B
OKpY’KAIOLIEH Cpe/ie Ha OCHOBE

3HaHUA ueneﬁ YCTOﬁqHBOFO pPa3BUTHUA YCIOBCYUCCTBA, paciupCHUC OIIbITa
ACATCIBHOCTHU 9KOJIOTHYECKOM HAIpaBJICHHOCTH Ha

OCHOBE MMEIOIINXCSI 3HAHUH 110 (pU3UKE; 7)

HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (U3UYECKON HAYKH; OCO3HAaHHE IIEHHOCTH HAy4YHOU
NEATEILHOCTH, TOTOBHOCTH B TMporiecce W3y4YeHUsS (U3UKHA OCYIIECTBIATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIe neiicTBus ba3oBbie

JIOTHYeCKHe 1eHCTBUSA:
CaMOCTOSITETIbHO (POPMYJIUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€C BCECTOPOHHE;  OMNpENEeNsATh LENIU JEATeNIbHOCTH, 3aJaBaTh MapaMeTpbl M
KPUTEPUU UX

JNOCTH)KEHHUS; BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PaccMaTpPHUBAEMBIX
bu3MuecKuX SBIICHUAX; pa3padaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C YYETOM
aHaJIM3a UMEIOLUXCS

MaTepUAIbHBIX W  HEMAaTEpUAIbHBIX PECYpPCOB; BHOCUTH KOPPEKTHBBI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIILTATOB

oeiaiaM, OLCHHMBATb PHCKHU HOCJ'IC,Z[CTBI/Iﬁ ACATCIIBHOCTH, KOOPAMHUPOBATL H
BBITIOJIHATD pa60Ty B YCJIIOBUAX pC€ajibHOIO,



BHUPTYAJIbHOT'O u KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHCﬁCTBHH; pa3BUBATH
KpCaTUBHOC MBIINIJICHHUC IIPU PCIICHUU KU3HCHHBIX l'[pO6JI€M.

Bba3oBble ucciaenoBarejbckue 1eHCTBUA .
BJIAJETh HAYYHON TEPMUHOIOTUEH, KIIOYEBBIMU MOHITUSIMU U METOJIAMU
bu3nUecKoil HayKH;

BJIa/IeTh HaBBIKAMHU Y4eOHO-HCCIIEAOBATEIbCKONM M MPOEKTHON AESTENbHOCTH B
o0nacTu (U3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB pEeLIEHUs 3aJad (PU3NYECKOIO COAEP)KaHUS, MPUMEHEHHIO Pa3Iu4HbIX
METOJIOB [IO3HAHUS; BJIAJETh BUJAMU JEATEIbHOCTH IO IIOJyYEHHUIO HOBOTO 3HaHUS,
€ro MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M IPUMEHEHUIO B Pa3jIMYHBIX Y4EOHBIX
CUTyaIUsiX, B TOM YHCJIE MPH CO3JaHUH y4eOHBIX MPOEKTOB B 00JAaCTU (PU3UKU;
BBISIBIIATh IIPUUMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyaJU3HpPOBAaTh 3a7ady, BbIIBUTATh
TUIIOTE3y €€ PEIICHMs, HAaXOAUTh AapryMEHThl g JIOKa3aTelIbCcTBa CBOMX
YTBEPKIACHUW, 3a1aBaTb NapaMETpbl M KPUTEPUH pELICHHS; AaHAIU3UPOBATH
IIOJIyYECHHbIE B XOJ€ PELICHMs 3aJayd PE3yJIbTaTbl, KPUTUYECKU OLICHUBATHh HX
JIOCTOBEPHOCTbh, NPOTHO3MPOBATH HM3MEHEHWE B HOBBIX YCIOBHUSX; CTaBUTh H
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON

JESITEIbHOCTH, B TOM 4YHUCJE TpPH HM3yYeHUH (PHU3UKU; [1aBaTh OIIEHKY HOBBIM
CUTYalUsIM, OLIEHUBATh MPUOOPETECHHBIN OMBIT; YMETh IEPEHOCUTH 3HAHUSI 110
(du3HKe B MPAKTUYECKYIO 00JIaCTh

JKU3HEICATEIbHOCTH; YMETh MHTErPUPOBATH 3HAHMS W3 PA3HBIX MPEIMETHBIX
oOnacTeil; BBIABUTATh HOBBIE MJICU, TIPEJIaraTh OPUTrHHAIBHBIC TTOIXO0/IbI
U pelIeHUs; CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC
peLICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJCTh HAaBBIKAMU TIOJYYCHHUS WHGOpMAUK (PU3NYECKOTO COACPKAHUSA U3
WMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh TOWCK, aHaJM3,
CHUCTEMATHU3AIMI0 W WHTEPIPETANi0 WH()OpPMAIMK pa3IMYHBIX BUIOB U (OPM
MIPE/ICTABIICHHUS; OIIEHUBATH JOCTOBEPHOCTh MH(POPMAIIUU; MCIIOIB30BaTh CPECTBA
WH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPTraHMW3AIlMOHHBIX 3aJad C COOJIFOJICHHEM TPeOOBAHHMA
HPrOHOMHKH, TEXHUKU 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON OE30MacCHOCTH; CO37aBaTh TEKCTHI
bu3MYecKoro cofepKaHus B Pa3IUYHBIX ¢dopMaTax ¢ YYSTOM Ha3HAYCHHS
uHhopMaluu U TEJICBOM  ayAWTOPUH, BHIOMpas ONTHUMaIbHYIO (opmy
MIPE/ICTABIICHUS M BU3yaJIU3alIiH.



KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:
OCYILIECTBISAThH OOIICHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JCSTEIbHOCTH;

pacrno3HaBaTh IPEANOCBUIKM KOH(DJIMKTHBIX CUTyallMd W  CMsr4aTh
KOHQJIMKTBI, Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHS C
UCIIOJIb30BaHUEM

A3BIKOBBIX CpPEJICTB; MOHMMATh M KCIOJb30BAaTh MPEUMYIIECTBA KOMAHJIHOW U
WHIMBUAYJTbHON

paboThI; BEIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUN C yU4ETOM OOIIUX

MHTEPECOB M BO3MOXKHOCTEH KaXJOr0 WICHA KOJUIEKTHBA; IPUHUMATh LEIU
COBMECTHOM AESITEIBHOCTH, OPTraHNU30BbIBATh U KOOPJAWHUPOBATh JEHCTBHA IO €€
JOCTHXKEHHIO: COCTABIIATH IUIAH ACHCTBUM, paclpedessiTh POJIA C yYETOM MHEHUUN
YYaCTHHKOB, 00CYXJaTh PE3yJbTaTbl COBMECTHOU pabOThI; OLEHHUBATH KAa4€CTBO
CBOEI0 BKJIAJIa U KaXKI0T0 YYaCTHUKA KOMaH/bl B

06H1Hﬁ pe3yiIibTaT II0 pa3pa6OTaHHI>IM KpUTCPpHAM, IIpcAiiaraTb HOBBIC ITPOCKTEI,
OLCHUBATHL UACHU C IIO3NMIIMHN HOBU3HBI,

OpPUI'HMHAJIbHOCTH, HpﬂKTPI‘lGCKOfI 3HAa4YUMOCTH, OCYHICCTBIIATE IIO3UTHUBHOC
CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyalu:AaX, IIPOABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HMHHUIIWMAaTHBHBIM.

PeryisiTuBHBIe YHHBepcaJibHbIe yueOHble AelicTBus CaMoOpraHu3anus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH
U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC
3aJ]auM; CaMOCTOSITEIbHO COCTABIIAThH IUIAH PELIECHUS PACUCTHBIX U KaUueCTBEHHBIX
3a]1a4, MJIaH BHIMOJIHEHNUS MPAKTUIECKON pabOThI C yUYETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATMIOYTCHUN; JaBaTh OIEHKY HOBBIM CUTYAIIHIM;
paciupsTh paMKH y4eOHOIO NMpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU; 1enaTh
OCO3HAHHBINA BBIOOP, ApTyMEHTUPOBATH €T0, OpaTh Ha ceOs

OTBETCTBEHHOCThH 32 PEIICHUE; OIIECHUBATH MPUOOPETEHHBIHN OIBIT; CIIOCOOCTBOBATH
(GhopMUPOBAHUIO U TIPOSIBJICHUIO PYIULIMK B 00JIaCTH

(GbU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JAaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCUTHL KOPPCKTUBELI B ACATCIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



BJA/IeTh HABbIKAMHU I103HABATEJIBHOW PEQUIEKCMM KaK OCO3HaHHUS COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIIOJIb30BaTh MPUEMBI peICKCUH JIJIs OLIEHKU CUTYallld, BEIOOpa BEPHOTO
pelIeHns; YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX

CHUKXCHUIO, IIPUHUMATb MOTHBBI U aPTYMCHTBI APYTIUX IIPH aHAJIN3C PC3YJILTATOB

NESTEIIbHOCTH; NpPUHUMATh ceOs, NMOHMMas CBOM HEAOCTAaTKU M JIOCTOMHCTBA;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB

NeATEILHOCTH, TIPU3HABATh CBOC ITPABO U MPABO APYTHX HA
OIIIUOKH.

B mporecce MOCTHMXEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI 10
dbuzuke IS YpOBHS CpEeAHEro oO0mero oOpa3oBaHus y OOyYaromuxcs
COBEPIIICHCTBYETCS HIMOIIMOHANIbHBIN WUHTEJUIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIOYAIOIIETO CIIOCOOHOCTh IMOHMMAaTh CBOE HMOLIMOHAJIBHOE
COCTOSIHUE, BUJETh HANPABICHUS PAa3BUTHS COOCTBEHHON 3MOLIMOHAIBHOU cepsl,
OBITh YBEpEHHBIM B ce0€; CaMOpPEryJMPOBAHHUSA, BKIIIOYAIOLIETO CaMOKOHTPOJIb,
YMEHHME NPUHHUMATh OTBETCTBEHHOCTh 3a CBOC IOBEIEHUE, CIOCOOHOCTh
aJanTHPOBATHCA K AMOLMOHAIBHBIM HW3MEHEHUSIM U MPOSIBIATh TMOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTPEMIICHUE K
JOCTMIKEHHUIO LIETU U YCIIEXy, ONTUMU3M, NMHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH
UCXO/IS U3 CBOUX BO3MOXKHOCTEW; SMIIaTHH, BKIIIOUAIOIIEH CIOCOOHOCTh TOHUMATh
HMOLIMOHAIBHOE COCTOSIHUE JPYTHUX, YUUTHIBATh €0 MPU OCYLIECTBIECHNUN OOIIEHNS,
CIIOCOOHOCTh K COUYYBCTBHIO U COINEPEKUBAHWUIO; COLMAIBHBIX HABBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 kijiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPHUPOBATh Ha MPHUMEPAX POJb M MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIIbHOCTU JIOACH; YUYUTHIBATH TI'PAHULIBI
MPUMEHEHUST HM3YYCHHBIX  (DU3MYECKUX  MOJENie: MarepuanbHash  TOYKa,



MHEepLMaIbHasl CUCTEMA OTCYETA, a0OCOJIIOTHO TBEPIOE TENIO, HACaIbHBIA ras,
MOJIEJIA CTPOEHHUS Tra30B, KUIKOCTEH W TBEPABIX TEJl, TOUECUHBIA 3IEKTPUUECKUI
3apsij NP pelieHnH (PU3NUECKUX 3ajay;

pacmo3HaBaTh (U3NYECKHE SBICHUS (TIPOIECCH) M OOBSCHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU CTPOCHHUS BEIIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MAaJ€HUE TEJl, IBHXKEHHE MO OKPY>KHOCTH, MHEPLIHS, B3aUMOJICUCTBHUE
Ten, nuddys3us, OpOyHOBCKOE NBMXKEHHE, CTPOCHHME >KUJKOCTEH U TBEPABIX Tell,
U3MEHEHUE 00bEMa TeJl NMPH HArpeBaHHM (OXJIAKIEHUM), TEIIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJICHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE, BIIAXKHOCTb
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a NpPH €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSA3b MEXKy NapamMeTpaMH COCTOSHHS Ta3a B M3OIpolieccax, dJIEKTpU3alus Ted,
B3aMMOJICHCTBUE 3aps0B; ONMCHIBATH MEXAHMYECKOE [JBHIKEHHE, HCIIONb3Ys
(bu3nYecKue BEIUYHMHBI: KOOPAUHATA, MyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, cuia, UMITYJIbC Tella, KHHETUYECKAsi SHEPI U, IOTEHIMAaIbHas SJHEPT U,
MeXaHW4yecKas paboTa, MeXaHMYeCKass MOIIHOCTb, IPU OINUCAHUU MPaBUIBHO
TPaKkTOBaTh (PU3NYECKUU CMBICH MCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€IMHHULIbI, HAXOUTh (POPMYJIbI, CBS3bIBAIOLINE TaHHYIO (PU3UUYECKYIO BEJIUUUHY C
JPYTUMU BEJIMYMHAMU; OMMCHIBATH U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIIOBHIE
SIBJICHHSI, UCTIOJIb3YS PU3NYECKHE BEJIMYMHBI: JaBJICHUE ra3a, TeMIlepaTypa, CpeaHsis
KMHETHYECKasi SHEPIUsl XaOTUYECKOTO JIBMXKCHMSI MOJIEKYJ, CPEAHEKBAIPATUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThbI, BHYTPEHHSS SHeprus, padbora rasa,
KOA(P(GUIUEHT IMOJIE3HOTO JEWUCTBUS TEIJIOBOTO JBUTATENsl; IpPU  OMNUCAHUU
NpaBUIbHO TPAKTOBaTh (DU3UUYECKUN CMBICI HCHOJB3YEMbIX BEIWYUH, HUX
00O3HAaY€HUsT W E€OUHULBI, HAXOAUTb (QOPMYIbI, CBSA3BIBAIOLIUE JAHHYIO
¢u3nyecKyr0 BEIMYMHY C JAPYTMMU BEJIMYMHAM; OIUCHIBaTh H3YYECHHBIC
AIIEKTPUYECKUE CBOWCTBA BEIIECTBA M DJEKTPUUYECKUE SBIEHUS (MPOLECCHI),
UCHOJIB3YSl (PU3NYECKUE BEJIMYMHBI: HJIEKTPUUECKUN 3apsif, AJIEKTPUUYECKOe IOJIE,
HaIIPSDKCHHOCTh  TIOJIs, IIOTE€HUMAal, PAa3HOCTh IOTEHIUAIOB; IPH ONHCAHUU
NpaBUIbHO TPAKTOBaTh (DU3MYECKUU CMBICI HCIOJNb3YEMBIX BEIUYMH, HUX
000O3HAUYEHUS U EIUHMIBI; YyKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JIPYTMMU BEJIUYMHAMH; aHAJIU3UPOBATh (U3HUECKHE
MpOLIECChl U SIBJICHUSA, HUCHOJIb3Yd (DU3MYECKHME 3aKOHbl M MPUHIUIBL: 3aKOH
BcemupHoro Ttsarorenusi, [, II wm III 3akonbl HproTOHaA, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEpPruH, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLHUIT CYyNEepIO3UIUU
CWJI, NMPUHUMUII PABHONPABHS HHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYJSPHO-
KMHETHYECKYI0 TEOPUI0 CTPOCHHMsSI BEIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEAHEM
KMHETHYECKOW DJHEPruu  TEIJIOBOTO JBUMKEHUS MOJIEKYJT ¢  aOCONIOTHOM
TEMIIEpaTypol, — NEPBBIA  3aKOH  TEPMOJAMHAMHKH, 3aKOH  COXpaHEHUS



ANIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHMIIBI,
00JIacTH) TPUMEHUMOCTH; OOBSCHATH OCHOBHBIC NPUHIIUIBI JCUCTBUS MAIIVH,
npuOOpOB W TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCIOBHS HX O€30MacHOTO
UCIIONB30BAaHUSI B TOBCEIHEBHOM JKU3HU;  BBINOJHATH OKCIEPUMEHTHI IO
UCCIIEIOBAaHUIO (PU3MUECKUX SBJICHUNA U MPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX U3MEPEHUM, IPU 3TOM (HOpMYIHpOBaTh MpolIeMy/3a1ady U TUIIOTE3Y
y4e0OHOTr0 3KCIIEpUMEHTA, COOUPATh YCTAHOBKY M3 MPENIOKEHHOTO 000py10BaHus,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BBIBOBI; OCYILIECTBIIATH MPSMbIE U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIMYMH, MPHU 3TOM BHIOMpATh ONTHUMAJBHBIA CIIOCOO
U3MEPEHUsI W UCHOJb30BaTh M3BECTHBIE METOJBI OIEHKH IOTPEIIHOCTEH
U3MEPEHH; HCCIeoBaTh 3aBUCHUMOCTH MEXKAY (QU3NYECKUMHU BEIUYUHAMH C
UCIIONIb30BaHUEM TMPSMBIX HM3MEPEHMIA, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh PE3yJIbTATHI IOJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIUYUH B BUJE
Tabnuiy ¥ TpaduKoOB, AeTaTh BHIBOABI MO PE3yJIbTaTaM HCCIIEOBAHMS;, COOITIOAATh
npasuiia 0€30MacHOTO TpyZa MPH MPOBEIECHUN HCCIEA0BAHNUN B paMKax y4eOHOTro
HKCIEPUMEHTa, Y4eOHO-MCCIENOBATENbCKOM U TMPOEKTHOW JAESITENBHOCTU C
UCTIOJb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB W J1a0OpAaTOPHOTO OOOPYIOBAHWS,
pemarh pacueTHbIE 3aJaud C SBHO 33JaHHOM (U3UYECKOM MOJEINBIO, UCIOJb3Ys
¢dusznyeckre 3aKOHBI ¥ MPUHIIMIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4d BbIOUPAThH
(U3NYECKYIO MOJIEND, BBIIEHATh GU3NUECKUE BETUUYUHBI U (POPMYJIbI, HEOOXOAUMBIE
JUIs €€ pelleHUs, MPOBOJUTh PACUCTHl U OLIEHUBATH PEAJIBHOCTH IMOJYYEHHOTO
3Ha4YeHUs] (PU3MUYECKON BEIMUYWHBI, peliaTh KadyeCTBEHHBIC 3a/layl: BHICTPAUBATh
JIOTUYECKH HENPOTHUBOPEUHMBYIO LENOUYKY PACCYKICHHI C ONOpPOW Ha HM3Yy4YEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUeCKHe SBICHUS;

WCIIOJIB30BaTh TMPHU PEHICHUH Yy4eOHBIX 3a7a4 COBPEMEHHbIC HH(POPMAIMOHHBIC
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPECTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJSIpHOW WH(MOpMAIUU, TOJYyYeHHONW U3 Pa3IuYHBIX
WMCTOYHUKOB, KpUTUYECKU aHAIM3UPOBATH MOJIy4aeMyl0 WH(OpMaIKIO; MPUBOIUTH
PUMEPBI BKJIa/Ia POCCUMCKUX U 3apyO€KHBIX YUCHBIX-(DU3UKOB B PA3BUTHE HAYKH,
O0O0BSICHEHHE TPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHl;
UCITIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B IMOBCEIHEBHOW XU3HU IS
oOecrieyeHus: 0O€30MACHOCTU TpH OOpallleHHH C NpubOpaMu M TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 370POBbsSI M COOIIOACHUSI HOPM SKOJIOTMYECKOTO
MOBEACHUS B OKpY>KaroUIel cpejie; padoTaTh B TPYMIE C BBIMOIHEHUEM PA3IMYHBIX
COIMAJIBHBIX POJIEH, MIAaHUPOBATh PAOOTy TPYMIBI, PAMOHAIBHO PACTIPEACISITH
00s3aHHOCTH W IUIAHUPOBATh JAESATENbHOCTh B HECTAHAAPTHBIX CUTYyallUsX,
aJIeKBaTHO OIIEHWBATh BKJAJ KaXJIOTO W3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoM MPOOJIEMEL.



K xoniy oOyuenus B 11 kiacce mpeaMeTHble pe3yibTaThl HA 0A30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (PU3MKM B (POpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PAa3BUTHUU COBPEMEHHOM TEXHUKHA H
TE€XHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTU JIFOJEH, LENOCTHOCTh U E€AUHCTBO
buznyecKkoil KapTUHBI MHpA; YYUTHIBATH TPAHUIBI MPUMEHEHUS H3yYCHHBIX
buznyecKux MOJENe: TOYEUHBIM AJIEKTPUUYECKUI 3apsl, Jyd CBETa, TOUYCUHBIH
HUCTOYHUK CBETA, siZEpHAs MOJEIb aTOMa, HYKJIOHHAs: MOJIENIb aTOMHOTO sIpa MpU
pelieHnu (PU3NYECKUX 3ajad; paclo3HaBaTh (U3NYECKUE SIBICHUSA (TPOILIECCHI) U
OOBSCHATh MX HA OCHOBE 3aKOHOB DJJIEKTPOJMHAMHUKMA U KBAHTOBOW (DU3UKHU:
ANIEKTpUYECKash MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
JNEUCTBUS TOKA, B3aWMOJCHCTBUE MAarHUTOB, D3JIEKTPOMAarHUTHAas WHAYKIUS,
JEHUCTBHE MArHUTHOTO IIOJISI Ha NPOBOJHUK C TOKOM M JIBWXKYLIMICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOAHMS U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA,
OTpa)keHUE, MpeloMIIeHHe, UHTephepeHlns, AUudpakuyus U MHOJIsSpU3alMsl CBETa,
nucnepcus cBera, poroaekrpuueckuit 3 dext (hotoaddekr), cBeToBOE aBieHNUE,
BO3HMKHOBEHUE JIMHEMYaTOro CHEKTpa aToMa BOJOpOJa, €CTECTBEHHas M
VCKYCCTBEHHAsl PaJMOaKTUBHOCTB; OIMCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA
(37IEKTpUYECKUE, MAarHUTHBIE, OINTUYECKUE, DIIEKTPUUECKYIO MPOBOAUMOCTD
Pa3IMUHBIX Cpell) U DJICKTPOMArHUTHBIC SIBJIEHUS (TIPOLIECCHI), MCIOJb3YS
¢u3nyecKkue BEIMYMHBL: JJIEKTPUYECKUH 3aps], CHJIa TOKa, D3JIEKTPUYECKOE
HaIpsDKEHUE,  DJIEKTPUYECKOE  COMPOTHUBJICHHE,  PA3HOCTh  MOTEHIHMAJIOB,
AJIEKTPOJIBUXKYILAsl CHIIa, paboTa TOKa, MHIAYKIIMS MAarHUTHOIO IOJIs, cuijla Amrepa,
cuia JlopeHia, MHAYKTUBHOCTb KAaTYIIKH, SHEPTUS JIEKTPUYECKOTO U MAarHUTHOTO
NOJIEH, MEPUO U YaCTOTa KOJeOaHHi B Koe0aTeTbHOM KOHTYPE, 3apsi/l U CHJIa TOKa
B [IPOLI€CCE FApMOHNYECKHX 3JIEKTPOMArHUTHBIX KoJieOaHul, (POKyCHOE pacCTOSIHHE
Y ONTHYECKas Cuja JIMH3bI, MPU ONMUCAHUU NPaBUIBHO TPAKTOBATH (PU3MYECKHIA
CMBICT HCHOJb3YyEMbIX BEJIWYMH, HMX OOO3HAUEHHS U E€IUHUIIBI, YKa3bIBaTb
(bopMyIibl, CBS3BIBAIOIIUE JAHHYIO PU3NYECKYIO BETMUUHY C APYTUMH BEIMYUHAMM;

OIKCHIBaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, UCTONb3Yys (PU3NUECKHEe
BEJINYMHBI: CKOPOCTh 3JICKTPOMAarHUTHBIX BOJIH, JUJIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPrus U UMIyJibc (OTOHA, MEPUOJ MOTypacajia, SHEPTUsl CBA3M aTOMHBIX fJIEp,
OpU ONUCAHUM TPABUIBHO TPAKTOBATh (PUIWYECKUN CMBICT HCHOIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHUS W EIUHUIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOLIUE
JaHHYI0 (PU3NYECKYI0 BEJIMYMHY C JIPYTUMHU BEIMYMHAMH, BBIYUCIISATH 3HAUYCHUE
¢u3nyecKoil BETMYMHBI; aHAJIM3UPOBATh (PUIMYECKUE MPOLECChl M  SBICHUS,
UCTIONIb3Ysl  (U3MYecKHe 3aKOHbl W NPUHOUOBL::  3akoH OMa, 3aKOHBI
IIOCJIEA0BATEIBHOTO U APAJLIEIBHOIO COCTUHEHUS IIPOBOJHUKOB, 3aK0H JKOymsa—
JleHna, 3aKOH DJEKTPOMAarHWUTHOW  WHIAYKIUH, 3aKOH  MPSIMOJHMHENHOTO



pacipoCTpaHeHUs] CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMJICHHS CBETA,
ypaBHeHUe OWHImTEHHA A (HoTodPdeKTa, 3aKOH COXPAHCHHS YHEPTUH, 3aKOH
COXpaHEHHUS HWMITYJIbCa, 3aKOH COXPAHCHHS JIJIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHHUsI MacCOBOTO YHCIIa, TOCTYNAThl bopa, 3aK0H paJlnOaKTUBHOTO pacraja,
OpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIp@OXEHHE U yCIOBUS (TpaHUIlBl, 00JIACTH) TPUMEHHUMOCTH, OIPEACIATh
HaIpaBJICHUE BEKTOPA MHIYKIIMH MAarHAUTHOTO TIOJIS TPOBOTHUKA

C TOKoM, cuiibl Amriepa u cwibl JIOpeHIia; CTpOUTh U OMUCKHIBATh M300paKeHUE,
CO371aBa€MOE TIOCKUM 3€PKaJIOM,

TOHKOM JIMH30M; BBIMOJHATh SKCIEPUMEHTHI [0 HUCCIEAOBAHUIO (PUINYECKUX
SBJICHUM U MPOLIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUM: TIPU
3ToM (OPMYIUPOBaTh MPOOJIeMy/3ajjauy U TUIOTE3Y YYEOHOro 3KCIIEPUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYyIOBaHMS, MPOBOAUTH OMBIT U
dbopMyIUpoOBaTh BBIBOABI, OCYHIECTBIISITH NPSIMbIE U KOCBEHHBIE HW3MEpPEHUS
(bu3MYeCKUX BEIIUYUH, MPU STOM BBIOMPATh ONTHUMAIBHBIN CIIOCOO U3MEPEHUS U
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHUI; NCCIE0BATh
3aBUCUMOCTH (PU3MUECKUX BEIIMYUH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TIpU
TOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHPOBATh pPe3yJbTaThl MOJYy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TAOJIUIl U TPaPUKOB, J€7IaTh BEIBOBI O
pe3yibTaTaM HCCIeoBaHus; COO0/aTh MpaBwia Oe30MacHoro TpyJa Mpu
MPOBEJCHUU MCCJICOBAaHUM B paMKax ydeOHOro »HKCIepUMEHTa, Yy4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM  JEATENBHOCTH C  HMCIOJb30BAHUEM
WU3MEPUTETBHBIX YCTPONUCTB U JTa00OPATOPHOTO 000PYIOBAHUS; PEIIaTh PACUCTHHIE
3aJlayy C SIBHO 3a/IaHHOM (PU3MYECKON MOJIEIbIO, HCIOB3YS (PU3NYECKHUE 3aKOHBI U
MPUHITUIIBI, HA OCHOBE aHaM3a YCJIOBHS 3a/lauyd BHIOMPATh (U3MUECKYIO MOJIETb,
BBIJICTISATh (PUBMYECKHE BEIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIC NJI €€ PEIICHHUS,
MPOBOJAUTH PACUCThI U OLICHUBATH PEAIbHOCTD MOJTYUYEHHOTO 3HaYCHUS PU3UUYECKON
BEIMYMHBI,  pelIaTh  KAaueCTBEHHBbIC  3aJayd:  BBICTpAaUBaTh  JIOTHYECKHU
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYXKIECHUM C ONMOpPOM HAa HM3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS,

UCIIOJIb30BaTh MPHU PEHICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUU JUIA IIOMCKA, CTPYKTYpPUPOBAHWs, UHTCPIPETALMU U IPEACTABICHUS
y4eOHOH UM Hay4YHO-TIOMYJISIpHOW WHGMOpMANUU, MOJYYEHHOHW U3 Pa3IUYHbIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIyYaeMyr0 HHPOPMALIHNIO; OOBSICHATh
NPUHLIMIBI JEHCTBHUSI MAIIMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3nuyaTh
yCIIOBUSI MX O€30MacCHOTO HUCIOJIb30BaHUSI B IMOBCEIHEBHOM KU3HU;, MPHUBOJIUTH
IpPUMEpPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS



obecricueHus: 0€30MaCHOCTH TPU OOpaAIllEHUH C MpUOOpaMu U TEXHHUUYECKUMHU
YCTPONCTBAMH, JJISI COXPAHCHHS 3I0POBBS U COOIIOACHUS HOPM IKOJOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIEH cpefie; paboTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3THIHBIX
COLIMAJIFHBIX POJICH, MIAaHUPOBATh PabOTy TPYIIBI, PAlMOHATIBFHO PaCIpenesaTh
00s3aHHOCTH ¥ TUTAHWPOBATh JCATEIBHOCTH B HECTAHAAPTHBIX CUTYyaIlUsX,
aJIcKBaTHO OIICHUBATh BKJIAJ KaXJOTO W3 YYACTHUKOB TPYIIBI B pEIICHHUE
paccMaTpUBaeMOM POOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Koimn4yecTBo JJieKTpOHHBIE
Hauvenosariie pasie10s  yacop (undposkie) JIeATEILHOCTh  YYUTEds € Y4eToM
Ne i/
L rem obpasoBaTe/bHbIE paboueii MPOrpaMMbl BOCHHTAHUS
Bcero
Pazngen 1. PUSUKA U METO/IbI HAYYHOI'O I1IO3SHAHUS

®U3MKa U METO/IBI HAYYHOTO PerynupoBanye MOBENCHUS YYAIIUXCS.

11 TIO3HAHMS 5 bu6immoreka [JOK Wnunuuposate  oOydarommxcss K

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

Hroro no paszugeny

OOCY>KJICHUIO BBICKA3bIBAHUIO CBOETO)
MHEHHUS. [IpuBnekatb  BHMMAaHHE
0Oy4Jaronmxcs K HEHHOCTHOMY aCHeKTy

M3y4aeMbIX Ha  ypPOKE  SIBJICHUH,
MTOHSATHM, IPUMEPOB.
Paznen 2. MEXAHUKA
b K
2.1 Kunematuka 5 htth:J/]/I/In(:.Teszigg 17541bF72 [IpuBnexkaTh BHUMaHUE 00Y4AIOIIUXCS K
LEHHOCTHOMY AaCHEKTY HM3y4aeMbIX Ha
YPOKE SIBJICHUH, IOHATUH, IIPUMEPOB
2.2 JlnHaMuKa ! hBH(S_HHOTeKa LHOK Haxoauts LIECHHOCTHBIN aCIIEKT|
ttps://m.edsoo.ru/7f41bf72 yaeBHOrO 3HaEWA M  ME(BOPMAIN,
3aKOHbl ~ COXpaHEHHUS B
bub6moreka I{OK obecrieunMBaTh €ro IOHMMaHUE W
2.3 MEXaHUKe 6

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

INCPEIKNBAHHUC O6y‘{aI-0HII/IMI/IC$[
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OpranuzoBaTh padoOTy 00y4YarOMINXCS C
uH(popMaIMell Mo MOBOAY MOIyYaeMou
Ha  ypOKE€ COLMaJIbHO  3HAYMMOU
uH(popManuu = o0CyX/1aTh,
BBICKA3bIBaTh MHEHHE.

Pasznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBBI
MOJIEKYJISIPHOKUHETUYECKON

NunmuupoBath 51 O/1/ICP>KUBATh
UCCIIEIOBATEICKYIO NEATEIHLHOCTD

TEOpUHU bubnuotexa [JOK oOydJaronuxcsi B pamMKax peajid3aluy
3.1 9
https://m.edso0o.ru/7f41bf72 wmu wuHAMBHIYa bHBIX M TPYIIIOBBIX
UCCJIEI0BATENBCKUX POEKTOB, UTO JIACT|
0Oy4arouMcsi BO3MOKHOCTb
OcHOBBI bubmuoreka [JOK MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEILICHHUS
3.2 10 .
TEPMOIMHAMHKHU https://m.edsoo.ru/7f41bf72 | TeopeTrueckoii mpooOIECMBI
ArperaTHbie
33 ;ZCT::TIT:;H 5 bubnuotexa [JOK
' » ' https://m.edsoo.ru/7f41bf72
da3oBbIe
nepexoabl
Hroro no pazneny 24

Pasznen 4. JIEKTPOANHAMMUKA

4.1 DIIeKTpOCTaTHKA

10

bu6mmoreka I{OK
https://m.edsoo.ru/7f41bf72
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[TocTostHHBIN

4.2 igimp%f; HHB 12 bubmorexa TIOK

' ' https://m.edsoo.ru/7f41bf72
Pa3JIMYHbBIX
cpenax

Nroro no pazneny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO

YACOB 1O 68

I[TPOITPAMME

11 KUIIACC

Kosmm4yecTBo, JieKTpoHHBIE

HaunmenoBanme

Ne 4yacoB (ungpoBbie) JleiTeILHOCTH  Y4YUTEJsl C  y4eTOM
pa3aesioB U TeM .

n/n oOpa3oBaresibHbIEC padoyeil NporpaMMbl BOCIIUTAHUS
NMPOrpaMMblI Bceero

pecypchbl

Pazgea 1. JJIEKTPOAUHAMUKA

L e e Bt | fevome o e

' P https://m.edsoo.ru/7f41c97c HHHAD yaom
WHTYKIUS OOCYXXJIEHUIO  BBICKAa3bIBAHUID  CBOETO

MHEHHUS. [TpuBnekathb BHUMAaHUE
Hroro no pasaeny 11 o0yuaronmxcs K IIEHHOCTHOMY AaCIIeKTy
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M3y4aeMbIX HAa YpPOKE SIBJIICHUM, NOHATHU,
IIPUMEPOB.

Paznea 2. KOJIEBAHUSA U BOJIHbI

Mexanuueckue w©

2.1 SJIEKTpOMAaruuTHele| 9 bubmorexa LIOK
: p https://m.edsoo.ru/7f41c97¢c
KoaeOaHus
22 | snverpommeame) 5 BuGamorexa LIOK
: 3IEKTPO © https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6moreka IJOK
2.3 Onrrka 10 https://m.edsoo.ru/7f41c97c
Utoro no paszaeny 24

[IpuBiiekaTh BHHUMaHUE OOy4YaroOUXCA K
LIEHHOCTHOMY aCTEKTY U3y4aeMbIX Ha YPOKE
SABJICHUM, TOHATHUM, TPUMEPOB

Haxonuth 1EHHOCTHBIM acnekT y4eOHOTO
3HaHWUS U UHPOpPMALMK, 00ECIeYnBaTh €ro
MMOHUMAaHUE U MepeKUBAHUE
00yYarOIIMMUCS

OpranuzoBaTh paboOTy OOy4YarOUIUXCS C
uH(popMaImen mo MoBOJYy MOTydyaeMoW Ha
YpOKE COIUAIbHO 3HAYUMOM MHPOPMAIIUU —
00CyX1aTh, BbICKA3bIBATh MHEHUE

Pa3zgea 3. OCHOBBI CHEITUAJIBHOM

TEOPUU OTHOCUTEJIBHOCTHA

OCHOBBI
cIenranabHOMI
TEOpUU
OTHOCHUTEJIBbHOCTHU

3.1

bu6moreka IJOK

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

NuunuupoBath u MOJIJIEP>KMUBATh
HCCIIEI0BATEIBCKYIO JIEATEIILHOCTh
OoOy4JaronmMxcsi B paMKax peaau3aiiil UMU
VHJIMBUTY AJIbHBIX u IrPYNIOBBIX

UCCIICIOBATEIILCKAX TPOCKTOB, 4YTO JIaCT
0OyYaroIIMMCST BO3MOXXHOCTb
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puoOpecTH HaBbIK CaMOCTOSATEIbHOIO
peIlIeHUsI TEOPETUYECKOW MPOOIEeMbl, HaBBIK
reHepupoBaHusi U odopmieHrne COOCTBEHHBIX
UJIeH; HAaBBIK YBAXXUTEJIBHOTO OTHOIIEHUS K

Hroro no pazneny 4 Yy)XKUM HaesIM, O(QOpMIEHHBIM B paboTrax
JIPYTUX HCCIENOBATENCH; HABBIK ITyOJIMYHOTO
BBICTYTUICHUSA nepen ayAuTOpUEN,
apryMEHTUPOBAHUSI W OTCTAaWBaHWUS CBOEH
TOYKH 3pCHUS
Paznen 4. KBAHTOBASA ®U3UKA
DIJIEMEHTBI bubmuoreka [JOK PerynupoBanue IIOBEJCHUSA YYaIUXCs.
4.1 KBAHTOBOI 6 https://m.edsoo.ru/7f41c97c| Wunumuposats 06ydaromuxcs K 0OCYKIEHHUIO
OIITUKH BBICKA3bIBAHUIO CBOEro MHeHHs. [IpuBiiekars
Bu6moteka [JOK BHUMaHHE OOYy4YarmoIuXCcs K I[IEHHOCTHOMY
4.2 Crpoenue atoma | 4

https://m.edsoo.ru/7f41c97c
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4.3

ATOMHOE A71po

bu6moreka IJOK
https://m.edsoo.ru/7f41c97c

acCIieKTy HM3y4aeMbIX Ha YpOKE SIBIICHH,
ITOHATHM, IPUMEPOB.

[IpuBnexkarb BHUMaHuE oOOydarOIIUXCS K
LIEHHOCTHOMY AacCIIeKTy H3y4YaeMbIX Ha YpOKE
SIBJICHU, IOHATUNA, IPUMEPOB

HaxoauTh 1I€HHOCTHBI acmekT y4eOHOro
3HaHUS W UH(OpManuu, o0ecrneynuBaTh €ro
NOHMMAaHUE U MepeKUBaHUE 00yUarOIIUMUCS
OpranuzoBaTh  paboTy  OOy4YalIUXCA C
uH(popManuerd Mo MOBOAY IMOJIy4aeMOll Ha
YpOKE COLMAaIbHO 3HAYMMOW HH(MOpMAUU —
00Cy>KIaTh, BBICKA3bIBaTh MHEHHE
NuunuupoBath u MOJJIEP>KUBATh
HCCJIE0BATENBCKYIO JEeSATENBHOCTD
oOydaronMxcsi B paMKaxX peaju3alud HMU
WHJIUBUIYJIBHBIX u IPYIIIOBBIX
UCCJIENOBATENBCKUX  MPOEKTOB, 4YTO  JIacT
OoOy4aromMMcsi  BO3MOXKHOCTb  MpUOOpecTH
HaBBIK CaMOCTOSITEIILHOTO penieHus
TEOPETUYECKOU pOoOIeMBI, HaBBbIK
reHepupoBaHus U OdopMIeHHE COOCTBEHHBIX
UJIeH; HABBIK YBAXKUTEIBHOTO
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OTHOLIEHUS K Yy>KUM HiesiM, OpOpMIICHHBIM B
paboTax Jpyrux HcclefoBaTeneii; HaBBIK
yOJUYHOTO BBICTYIIJICHUS MTEPE]] Ay IUTOPUEH,
apryMEHTUPOBaHUS W OTCTAaMBaHUA CBOEU
TOYKHU 3PECHUS

Hroro no pazaeny 15

Pazgea S. JIEMEHTBI ACTPOHOMMUU U ACTPOPUIUKU

- iﬁel‘(‘)zzﬁ’;n g Bu6morexa LIOK
' P https://m.edsoo.ru/7f41c97c
acTpou3uku
Wroro no pazneny 7
Pa3znen 6. OBOBINAIOHIEE IOBTOPEHUE
6.1 O6ob6mraromee 4 bub6moreka [JOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB [0 68

[TPOI'PAMME
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ITOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Ne | Temarnueckuii | Tema ypoka 2 JIEKTPOHHBIE
=
n/n | 0J0K § JlesITeILHOCTh YUUTENsA ¢ y4eTOM | nudpoBbie
2 .
E S | paboueii mporpaMMbl BocuTanusi| 00pa3oBaTe/ibHbIE
]
= = pecypchl
Pa3znes 1. ®usuka U METOJIbI HAYYHOTO TTO3HAHUS
du3uka — Hayka o
1 IIPUPOLE. Hayunsie 1 bubmuotexa [JOK
METO/IBI [IO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKPYKaroLICro Mmpa PerynupoBanue IOBEJICHUS]
Ponb u MecTo (pu3uku B yqalunxcs. Nuunuuposars
dbopmupoBaHUU oOyyarommxcsi K 0OCYXKIEHHUIO
COBPEMEHHOW HAY4YHOU BBICKA3bIBAHUIO CBOCTO MHCHUA. bubmoreka IIOK
2
KapTUHBl ~ MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
JIESITeIbHOCTH JIFOJIEN
Pa3znen 2. Mexanuka
MexaHnuueckoe [IpuBnekathb BHUMAaHUE
BIDKCHHE. oOyJarormuxcst K €HHOCTHOM
3 Kunematuka gTHochenLHOCTB N : . BuGmiorexa HOK
acliekTy  M3YHacMbIX — Ha  YPOKC hitns://m.edsoo.ru/ff0c3508
MEXaHUYECKOTO

JABUKCHHA.

SABJICHUU, IOHATHN, IPUMEPOB.
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[lepemenienue, [IpuBnekatb BHHUMAaHUE
CKOPOCTh, YCKOPEHHUE oOydaromuxcst K  LIEHHOCTHOMY

aClleKTy HM3y4aeMbIX Ha  YpOKE

SIBJICHUM, IOHATUM, TPUMEPOB

HaxomnuTe  IEHHOCTHBIM  aCIICKT
PaBHOMEpHOE yIeGHOTO 3HaHHMs W WHGbOPMAIIH, bubmuoteka [JOK
PSIMOJIMHEHOE 06eCIICUNBATE 10 https://m.edsoo.ru/ff0c3620
TBIDKCHUC
PaBHOyCKOpEHHOE bubnuotexa [JOK
NPSIMOJIMHEHHOE NOHUMAaHHe u nepexxuBanue | https://m.edsoo.ru/ff0c372e
NIBIDKCHHUE 00y4JaromuMucs
CpoOonHOoe  majeHUE. OpranuzoBarb paboty

YckopeHue cBOOOHOTO
najicHUs

Kpusonunennoe
NBUKEHUE. [IBUXKEHUE
MAaTEPUATIbHOW  TOYKH
110 OKPYKHOCTH

JAnHamuka

[TpuHIMIT
OTHOCHUTEIBbHOCTH
I"anunest.
NuepryanbHble
CHUCTEMBI
IlepBbIii
Herotona

OTCUCTa.
3aKOH

oOy4aromuxcs ¢ uHpopmaiuei mno

bubmoreka IIOK

https://m.edsoo.ru/ff0c39cc

MOBOJAY IIOJIy4a€MOW Ha YpOKE

COLIMAJIBHO 3HAYMMOM nH(popManuu

bu6mmoreka IJOK

VHAIMnpoBaTh u | https://m.edsoo.ru/ffOc3ada

— 00CyXKIaTh, BBICKA3bIBATh
MHEHHE

TIOJIICP)KUBATh
UCCIICIOBATEIILCKYIO JIeATCIBHOCTh
oOy4Jaronuxcs B pamKax

peain3aliuu UM HHIAUBUAYAJIbHBIX
N TPYIIIOBBIX HCCICAOBATCIBCKUX

bu6mmoreka IJOK

https://m.edsoo.ru/ff0c3be8

IPOEKTOB, YTO JACT O0yUaAOIUMCS
BO3MOXXHOCTh MPUOOPECTH HABBIK
CaMOCTOSITEIILHOTO pereHus
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10

Macca Tenma. Cuia.
[TpuHIUMI
CyHEepIIO3UIIUN CHII.
Bropoii 3akon HeroToHa
JUTS MaTepuaIbHON
TOYKH

11

Tperuit 3akoH HeroToHa
JUIs MaTEepUAIBHBIX
TOYEK

12

3akoH BCEMUPHOIO
TATOTCHUS. Cuna
TSIKECTH. [IepBas
KOCMHUYECKasI CKOPOCTH

13

Cuia ynpyroctu. 3akoH
I'yka. Bec Tena

Cwuia TpeHus.
Koadduiment tpenus.
Cuna  cOnpOTHUBIIECHUS
IpU JBUKCHUM TeEJa B
KUIKOCTH

TEOPETHUYECKOW MPOOJIEMBI, HABBIK
reHepupoBaHuss u  odopmiieHue
COOCTBEHHBIX UJIeH; HaBBIK
YBOXUTEIBHOTO  OTHOLIEHUS K
qyKUM HJesM, O(OPMIICHHBIM B
paboTax Apyrux HcCCIeJ0BaTENeH;
HaBbIK MyOJWYHOTO BBICTYIICHHS
nepen ayJUTOPUEN,
apryMEHTUPOBAHMS M OTCTAaUBaHUS
CBOEU TOUKHU 3PEHUS

bubmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubmoreka IIOK
https://m.edsoo.ru/ff0c3be8

bubmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubmoreka IIOK
https://m.edsoo.ru/ff0c3e18

butmoreka [JOK
https://m.edsoo.ru/ff0c3f76

HJIN 1ra3c
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15

[ToctynarensHoe u
BpalllaTeIbHOE

NBIDKEHUE  aOCOJIOTHO
TBEPJIOTO Tesla. MOMEHT
cunpl. Ilnedo  cuibl
YcnoBuss  paBHOBECHS
TBEPAOTO TeJa

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

16

Nmnynse

MAaTEpUaIbHON  TOYKH,
CHUCTEMBI

MAaTEpUaJIbHbIX TOYEK.
Nmnynbc cuibl. 3akoH
COXpaHEHMs] HUMILYJIbCa.
PeaktuBHOE nBHKEHIE

bubmmoreka IIOK
https://m.edsoo.ru/ff0c43d6

17

PaGota u MOIIHOCTH
cwibl.  Kunernueckas
DHEPrusi MaTepuaIbHON
Toukd. Teopema 00
W3MEHEHUH

KUHETUYECKOU JYHEPruu

bubmoreka IIOK
https://m.edsoo.ru/ff0c4502

IloTennuansHas
DHEPIUS.
IloTennuansHas
SHEPTUSA YIIpYyro
1e(pOopMUPOBAHHOM
MIPYXKUHBI.

bubmoreka IIOK
https://m.edsoo.ru/ffOc461a
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IloTtennuanruas
DHEpPrus Tejla BOIM3U
MMOBEPXHOCTHU 3eMIIN

ITorennuanpHBIC u
HETOTEHINAIbHBIC
18 cunbel. CBs3b  pabOThI 1 bubmmoreka [JOK
HEIMOTEHIIMAIBHBIX CHII https://m.edsoo.ru/ff0c478c
c M3MEHEHHEM
MEXaHUYECKON
SHEPIUM  CHUCTEMBI  TeJL
3aKkoH COXpaHEHUS
MEXAHUYECKON SHEPTUHU
JlaGopatopHas pabota
«HccnenoBanue CBSA3U
pabOTHI CHJIBI C U3MEHEHHEM
19 MEXaHU4YeCKON SHEPruu
Tena Ha npuMepe
PaCTSDKEHHUSI  PE3MHOBOTO
KIyTa»
KontponbHas pabora mo
20 TeMe «Kunematuka. bu6mmnoreka I{OK

https://m.edsoo.ru/ffOc4b74
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JnHamuka. 3aKOHBI
COXpPaHEHUS B MEXAHUKE»

Pasznen 3. MouekyasipHas pu3nKa 4 TEPMOAUHAMMKA

OcHoBHBIE MTOJIOKEHUS PerynupoBanue
MOJIEKYJISIPHOKHHETHIECKOU MOBE/ICHUS
21 TCOpHH. VaAIIXCA, bubnnorexa IJOK
1 https://m.edsoo.ru/ff0c4dc2
bpoyHOBCKOE nBUXKEHUE. MHumnpoBarth
Huddy3us oOydaromuxcs K
XapakTep  JBUKEGHHA U 00CY3K/ICHHUIO
B3aUMOJCHCTBHS  YaCTHUIIL BBICKa3bIBAHHIO
22 BEILECTBA. Monenn 1 CBOCTO MHCHHS.
CTPOCHUS T'a30B, )KUJIKOCTEU IIpuBnekatsh
OcHoBpI U TBEPABIX TeJl BHUMaHNE
MOJICKYIIPHOKHHETHYCCKOH | £\ 70\ o eKyIL. 06Y4aOIIUXCS K
23| Teopuu KonnuecTBo BeliecTna. 1 LICHHOCTHOMY
[TocTostHHAasS ABOTaIPO aCIIEKTy H3y4acMbIX
24 TemnsoBoe paBHOBECHE. Ha Ypoxe ABICHMUH,
1| TIOHATHH,
MPUMEPOB.
ITpusnekarp
BHUMaHHUE
00yJaroImmxcst K
[IEHHOCTHOMY

ACIIEKTy M3y4aeMbIX
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Ha YypOKE SIBJICHUMH,
IIOHATHM, IPUMEPOB
Haxomuts
IICHHOCTHBIN acIIeKT
y4eOHOTO 3HAHUS U
nHpopmaruu,
oOecrieunBaTh  €ro
TMOHUMAaHUE u
nepeKuBaHUE
00y4YaroImMuMucs

Temneparypa u  e¢
W3MEpPEHHUE. [IIxana
temneparyp Llenbcus

25

WUneansabiii raz 8 MKT.

OCHOBHOE  ypaBHEHUE
MKT

26

AGcomoTHas
TeMIeparypa Kak mepa
CpeHEW KHUHETHYECKON
SHEPTruu JIBHOKEHUS
MOJIEKYJI.  YpaBHEHUE
MenneneeBa-
Knaneiipona

OpranusoBaTh pabory
oOydaronuxcsi ¢ MHPOpMaluen 1Mo
[IOBOJY IIOJYy4aeMOW Ha YpOKeE
COLIMaJIbHO 3HAYMMON MH(pOpMauu

— 00CyX/1aTh, BBICKa3bIBaTh MHEHUE
NuannuupoBaTh ¥ MOJACPKUBATH
UCCIIEIOBATENLCKYIO  JIEATEIHHOCTh
OOy4JaroIIMXcs B paMKax peaan3aluu
UMW UHAUBUAYATBHBIX U TPYITITOBBIX
HCCJIEIOBATEIIbCKUX TPOEKTOB, UTO
JACT OOYYArOIIMMCS BO3MOXHOCTH
npuoodpecTu HaBBIK
CaMOCTOSATEILHOTO perieHus

but6moreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e
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3aKkoH JlanbToHa.

TeopeTqu(:Koﬁ HpO6HeMLI, HaBBIK

2 ["a30BbIE 3aKOHBI reHepupoBaHus W odopmIiIcHHE
JlaGopatopHas  pabota COOCTBEHHBIX UJeu; HaBBIK
«UcenenoBanue YBAXUTEIBHOTO  OTHOUIEHUS K
3ABICHMOCTH MESKITY qy)KUM HjaesiM, O(GOPMIICHHBEIM B
23 MapaMeTpamu paboTax Jpyrux HccienoBarenei;
COCTOSIHIS HaBBIK MyOJUYHOTO BBICTYIUICHHUS
Pa3peKEHHOTO ra3a» fepea ayIUTOpHEH,
apryMEHTHUPOBAHUS W OTCTAaUBAHUS
N3ompoueccsl B .
CBOCH TOYKHU 3pEHUS
29 HWACaIbHOM Ta3e M HX bubmoreka IIOK
rpaduueckoe https://m.edsoo.ru/ff0c570e
MpEeCTaBIICHUE
Buytpennsas ~ sHeprus
TEPMOJNHAMUYECKON
CUCTEMBI U CHOCOOBI €€
30 m3MeHenus. KomudaecTBo bubmoreka IIOK
TEIUIOTBI W pabora. https://m.edsoo.ru/ff0c5952
BuyTtpeHHsas  sHeprus
OJIHOATOMHOTO
WJIeaJIbHOTO rasa
31 OcHOBBI Bis! TemTonepe bubmmoreka IIOK

TCPMOJIUMHAMUKHU

https://m.edsoo.ru/ff0c5¢c36
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32

33

V nenpHas
TEIIOEMKOCTD
BemiecTBa. KoamuecTBo
TETIOTHI npu
TerIonepeaaye.
AnnabaTHbIN mporece

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c5¢c36

34

IIepBrbIit 3aKOH
TEPMOJMHAMUKA M €r0
IIPUMEHECHUE K
u3oImpoueccam

bubmoreka IIOK
https://m.edsoo.ru/ffOc5efc

35

Heob6paTtumocTs
MIPOIIECCOB B TIPHPOJIC.
Bropoii 3aKOH
TEPMOIMHAMHUKHU

bubmoreka [IOK
https://m.edsoo.ru/ff0c6230

36

[IpyHUMIT 1OEUCTBUA U
KIIJI TETJIOBOM
MAaIINHbI

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

37

Huxn Kapno u ero KIT/{

38

DKOJIOTUYECKHUE
npo0JIeMbl
TETUIOOHEPTETUKHU

Oo6o061maromuit ypok
«MomnexyisapHas
¢duzuka.

OcHOBBI
TEPMOIUHAMUKI

bubmoreka IIOK
https://m.edsoo.ru/ff0c6938
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KonTtponpHas
pabota 1O TEMe

39 «MonekynspHas bubmuoteka [JOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 | ArperaTHble [TapooOpa3oBanue u but6moreka [JOK
COCTOSIHHSA KOHJICHCAITHS. https://m.edsoo.ru/ff0c63b6
BellecTBA. Hcnapenue u KureHue
PazoBble AOconoTHas U
41 Iepexoabl OTHOCHUTEJIbHAs butmoreka [JOK
BIAKHOCTh  BO3JyXa. https://m.edsoo.ru/ff0c64d8
Hacepimennslii nap
TBepaoe TEJO.
Kpucramnuueckue u
amop(dHbIie Tena.
42 AHM30TpONUsl CBOWCTB bubmuotexa [JOK
KpucTauioB. JKuakue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.
CoBpeMeHHBIE
MaTepuabl
[LtaBnenue 151
43 KpPHUCTaJUTU3ALHSL. bubmnorexa LOK

https://m.edsoo.ru/ff0c6708
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VY nenpHas TEIJI0Ta
IJIaBJICHUS.
CybOmumanms
44 YpaBHEHUE TEMIOBOTO bubnmuotexa [JOK
OanaHca https://m.edsoo.ru/ff0c6820
Pa3znea 4. JaekTpoguHaMHUKa
DnekTpu3anus Te. PerynupoBanue MTOBEJICHUS
. s |y IO, byorea LOK
https://m.edsoo.ru/ffOc6bcc
ICKTPHICCKUX BBICKA3bIBAHUIO CBOEr0 MHEHUS.
3apsioB [TpuBnekaTh BHUMAaHNE
IIpoBoHuKny, oOy4Jarommxcs K UEHHOCTHOMY
DJIEKTPOCTATHKA | JUAICKTPUKU u ACIIEKTYy M3y4acMbIX Ha YPOKE
16 MTOJTYTIPOBOJHUKH. SIBJICHMIA, IOHATHH, TIPHMEPOB. bubmuotexa [JOK
3aKkoH COXpaHCHUS TpuBreKaTs srManye | NHPS://m.edsoo.ru/ffOcébee
HJCKTPUHCCKOTO OOy4Jarmmxcss K IEHHOCTHOMY
3apina aCIeKTy U3y4aeMbIX Ha
47 BzanMmonericTBue bubmoreka IIOK
3apsJI0B.
3akoH Kyona. ypOKe SIBIICHHH, noHsTui, | https://m.edsoo.ru/ffOc6eced
Toueunslii npuMepoB HaxoauTe LIEHHOCTHBIN

AJIEKTPUYECKUN 3apsi
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Hanpsix€éHHoCTh
ANEKTPUYECKOrO  IOJIS.
[TpuHIMI
CYNEPIIO3HLINH
ANEKTPUYECKUX IOJIEH.
JInHUM HaNPSKEHHOCTH

50

Pabora CHII
3JIEKTPOCTATUYECKOTO
TIOJI. ITorenmuai.
Pa3HocTh moTeHIINAJIOB

o1

IIpoBogHMKMN
JTUDJIEKTPUKU B
ANEKTPOCTATUYECKOM
none. uanexrpuueckas
IIPOHMUIIAEMOCTD

52

DIIEKTPOEMKOCTb.
Konpgencarop

53

DIIEKTPOEMKOCTh
MJIOCKOTO
KOHJIEHCaTopa. JHeprus
3apSKEHHOTO
KOHJIEHCATOpa

JlabopaTopHas paboTa
N3mepenue
ANEKTPOEMKOCTH
KOHJIEHCaTopa

acmeKT y4eOHOTO  3HAHUS W
uHpopManuu, oOecreunBaTh €ro
NOHMMaHWEe W  TICPeKUBAHUEC
00yYaIOIIUMUCS

OpranuzoBaTh paboty
oOyuaromuxcsi ¢ uHpopMaluei 1o
IIOBOJYy TMOJIy4a€MOM Ha ypOKe
COIMAJIBHO 3HAYUMOI HHPOpMaIIUU

— 00CYyXKIaTh, BRICKa3bIBATh MHCHHE
NHnmmupoBaTh W TMOAACPKUBATH
UCCJIEIOBATEIBCKYIO JICSITEIIBHOCTD
00yYaroIMXCs B paMKax
peanu3any UMH UHAUBUIYaTbHBIX
U TPYIIIOBBIX HCCIEIOBATEIBLCKUX
IIPOEKTOB, YTO JACT 00yJaronuMcs
BO3MOXKHOCTh TPHOOPECTH HABBIK
CaMOCTOSTEIILHOTO pereHus
TEOPETUYECKON TPOOIEMBbI, HABBIK
reHepupoBaHus u  0hOpMIICHUE
COOCTBEHHBIX 1791 (7 HaBBIK
YBOXHUTEIBHOTO  OTHOIIEHUS K
qy)KUM HJesM, O(OPMIICHHBIM B
paboTax Ipyrux HCCIeI0BATENCH;
HABBIK IMYOJIMYHOTO BBICTYILICHUS
nepen ayJUTOPUEH,

bubmoreka [JOK
https://m.edsoo.ru/ff0c6df2

but6moreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7018

bubmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c72c0
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[IpuHuun peucTBud U
MIPUMEHECHUE
KOHJICHCATOPOB,
KOIUPOBAIBHOTO
arnmapara,

apryMEHTUPOBAHUS U OTCTAMBAHUS
CBOEH TOYKH 3pPEHUS

CTPYWHOTO  IIPUHTEpA.
DnexTpocTaTudecKas
3aliuTa.  3a3eMJICHHE
AIEKTPONIPUOOPOB

55
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IMocTostHHBIN
JJIEKTPUYECKUI
TOK. Toxkm B
Pa3JINYHBIX
cpenax

DJIEKTPUYECKUN  TOK,
yCJOBUS ero
CYILIECTBOBAHMS.
[ToctrostHubIl TOK. CHita
TOKA. Hanpsoxenue.
ConportuBnenue. 3aKOH
Oma 115 ydacTka 1ernu

ITocnenoBaTenbHOE,
napasuiesibHOeE,
CMEIIIaHHOE

COCIMHEHUE
MIPOBOTHUKOB.
JlabopaTopHass paboTta
«3yueHnne
CMEIIaHHOTO

but6moreka [JOK
https://m.edsoo.ru/ff0c74f0
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COCIMHCHUA
PE3UCTOPOB»

Pabora u MomIHOCTH

S7 AIEKTPUYECKOTO  TOKa. Bubmmorexa [IOK
https://m.edsoo.ru/ff0c7838
3akoH J[xoymnsa-Jlenua
3axkoH OMa 11 MOJTHOU
(3aMKHYTOH1)
AIIEKTPUUECKONW  IIEMH.
Kopotkoe 3ambikanue.
58 HagopaTopHaﬂ pabota buGmaoreia [OK
https://m.edsoo.ru/ffOc7ae0
«3mepenue S/C
WUCTOYHHUKA TOKAa M €To
BHYTPECHHETO
COTIPOTUBJICHUS
DJIEKTpOHHAs
MPOBOJIUMOCTD TBEPBIX
METaJIOB. 3aBUCUMOCTD
59 COTIPOTUBJICHUS
METaJJIOB oT
TEeMIIepaTyphbl.

CBepxnpoBOUMOCTb
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DNEeKTpUUECKU TOK B
BaKyyMe. CaoiicTBa
AJIEKTPOHHBIX MTyYKOB

61

[lonynpoBomHukH, UX
coOCTBEHHas u
pUMecHas
IIPOBOJIUMOCTb.
CgolicTBa p—n-
nepexoja.
ITomynmpoBOTHUKOBBIE
pUOOPHI

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

62

DJIEKTPUYECKU TOK B
pacTBOpax M pacruiaBax
AIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS

U CCOLIAALIHS.
DIIEKTPOIU3

bu6moreka IJOK
https://m.edsoo.ru/ff0c82ba

63

DIJIEKTPUYECKU TOK B
rasax.
CaMoCTOSITEIILHBIN 51
HECaMOCTOSTEIbHbBIN
paspsna. Mouuus.
IIma3ma

bu6moreka IJOK
https://m.edsoo.ru/ff0c84ae
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DIIEKTPUYECKHE
o4 e moacoon| 1 BuGmorera LIOK
P https://m.edsoo.ru/ffOc86fc
npuMenenue. [Ipapuia
TEXHUKHU O€30MaCHOCTH
65 O6o0uIatonmii ypok 1 bubmoreka [JOK
«DNEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas
pabora 1O TeMme
. if[aHeKTpOCT?THKa. . Bubmorexa [JOK
OCTOAHHRIL https://m.edsoo.ru/ff0c8a8a
AIIEKTPUYCCKHUI TOK.
Toku B  pa3iUyYHBIX
cpemax»
PesepBHbIi YPOK.
67 KoHntposnbHas pabota 1 bubmmoreka [{JOK
1o TEMe https://m.edsoo.ru/ff0c8c56
DIIeKTpoMHAMUKA
68 gegegBHHH ypv or 1 bubmmoreka IJOK
OOTAIOIIH YOI HO https://m.edso0.ru/ff0c8f6c
temaM 10 kitacca
OBIIEE KOJIMYECTBO YACOB [IIO 68

I[TPOI'PAMME
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11 KJIACC

Ne | Temarnueckuii| Tema ypoka Koun | lesiTesIbHOCTD YUTEA ¢ DJIEKTPOHHbIE
yp y p
n/ | 0JIoK YecTB| y4yeToM padoyed mnporpamMmbl uHMdppoBbIe
n 0 BOCIIUTAHUSA oOpa3oBaTe/IbHbIE
4acoB pecypcbl
Pa3znen 4. JiaeKkTpoaAMHAMMKA
[TocTosiHHBIE MATrHUTHI U KX Perynuposanue TTOBEJICHHUS
ﬁaHMOHeHCTBH& 5 YYaIIHIXCSL. VHuIMMpoBaTh  Bu6mmorexa [JOK
arHUTHOE moje. Bekro
1 I Pl 1 | obywarommxcs K obcyxaenniol https://m.edsoo.ru/ff0c9
MarHUTHOU WH 17058
YKL . BBICKa3bIBAHUIO CBOEr0 MHEHMS. 778
Jlnaun MarHuTHOM -
[IpuBnekatpb BHUMaHUE
WHIYKIINT
oOydJaronmuxcsi K IEHHOCTHOMY
MarnurtHoe MaruautHoe 110JIe
noJje MPOBOJAHUKA C  TOKOM ACTICICLY  MSYHacMpIx Ha - ypoke bubmmoreka [JOK
) ’ SIBJICHUW, IOHATUI, IPUMEPOB.
2 OmpIT Opcrena. 1 ’ > HIPHMEP https://m.edsoo.ru/ff0c9
. [IpuBnekathb BHUMAaHUeE
B3aumopelictBue 5 8fe
HPOBOJTHHKOR C TOKOM oOyJaroumxcsi K IE€HHOCTHOMY
aCIeKTy HU3Yy4aeMbIX Ha YpOKe
JlaGoparopHas pabota }i yi . yp bubmmoreka [JOK
3 «3yuenue  MarmurtHoro 1 | APICHHH, TIOHATHM, TIPUMEPOB  hiinq-//m edsoo.ru/ffOc9

oJII KaTyIIKKU C TOKOM»

HaxoauTe I1I€HHOCTHBIM acHeKT

8fe
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JlewnicTBue MarHuTHOTO
MOoJsi Ha IMPOBOJHHUK C

TtokoM. Cuna

Awmnepa.  JlaGopaTopHas
pabora  «HccnenoBanue
JEeNCTBUS MOCTOSIHHOTO
MarHuta Ha paMKy ¢
TOKOM»

JlewicTBue MarHuTHOTO
nojsi Ha  JABWXKYIIYIOCS
3apsHKEHHYIO YacTHUILy.

y4e0HOTO 3HAHUS u

uH(popMalnu, o0ecrneynBaTh ero

MOHMMAaHUE U  TIePEKUBAHUE
oOyuaronumucss  Opranu3oBaTh
paboty 00yJaroIIXCs C
uHpopmanuen () ITOBOY
MOJTy4aeMOou Ha YpOKE
COLIMAIIBHO 3HAYUMOM
uHpopmaruu  —  00CYXKJaTh,

BBICKa3bIBaTh MHCHHE
NuanunnpoBaTh U OAAEPKUBAThH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c9
aco

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9

DJIeKTPOMATHUT
Hasl HHAYKIHA

Cuna Jlopenma. PabGorta
UCCJIEI0BATEIBCKYIO dfa
cwiibl JIopeHna Ul
NEeSATENbHOCTh OOy4YaroIMXCad B
paMKax pean3anuu
DneKTpoOMarHuTHas UMU  UHJIUBUAYAIBbHBIX U

nHAyKud. [loTok BekTopa
MarHuTHOM WHIYKIWH.
OJIC wuHAyKUMU. 3aKOH
AIEKTPOMArHUTHOU
nHaykiuu Papanes

JlaGopaTopHas pabora
«HccnenoBanue SBJICHUS
DIIEKTPOMArHUTHOU
VHTYKLAN

CPYMIITOBBIX
UCCIIENOBATEIBCKUX TIPOEKTOB,

YyT0  JacT  oOydyarommmcs
BO3MO>XKHOCTh npuoopecTH
HaBBIK CaMOCTOATENLHOTO
pelieHus TEOPETUYECKOU
poOJIeMBbl, HaBBIK

TCeHEPUPOBaHUSA U 0OPMIICHHE
COOCTBEHHBIX MJIEM; HAaBBIK

bu6mmoreka [JOK
https://m.edsoo.ru/ffOca
150
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NHayKTUBHOCTD. SIBIEHUE
CaMOUHTYKIIHUH. /C
CaMOMHAYKLIHWHU. ODHEPTUs
MarHUTHOTO TTOJIS
KaTyIIKH c TOKOM.
DJIEKTPOMAarHuTHOE MOJIe

9 TexHn4eckue yCTpoucTBa
u 170:¢ IIPUMEHECHHUE:
MMOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIb,
YCKOPHUTEN
DJIEMEHTApHBIX  YacCTHII,
WHIYKIIHOHHAS [1€Yb

Oo6o06maronmit YPOK
10 «MarauTtHoe 1moiJe.

DJIEKTPOMArHUTHAS
WHITYKITASD

Kontponsnas pabora mo
11 Teme «MarHuTHoe nojJie.

DJIEKTPOMArHUTHAS
WHITYKITASD

YBXKUTEIBHOTO OTHOIIEHUS K
qy)KUM HAesiM, 0(OPMIICHHBIM
B paboTax TPYTUX
HCclieoBaTeIICH; HaBBIK
MyOJIUYHOTO BBICTYIUICHUS
nepe; ayJIUTOPHCH,
apryMEHTUPOBaHUS u
OTCTaMBaHUS  CBOECH  TOYKH
3peHUs

bu6moreka IIOK
https://m.edsoo.ru/ffOca
600

bu6mmoreka [JOK
https://m.edsoo.ru/ffOca
b82

bu6moreka IJOK
https://m.edsoo.ru/ffOca
ds8

Pa3nen 5. KoJsie0anus 1 BOJIHBI
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Mexannueckue = CBoOoaHbIE PerynupoBanue noBenenusi|  bubnmnoreka [JOK
n MEXaHUIECKUE yUaIuXxcs. Wunmmuposats | https://m.edsoo.ru/ffOcaf
12 3JIeKTPOMATHUT KOJIEOAHUSI. obyuaromuxcst Kk obcyxaeHuto| 06
["apmonuueckue BBICKA3bIBAHUIO CBOETO
KoJjieOaHus. YpaBHEHHE
HbIE rapMOHUYECKHUX MHeHMs. [IpuBnekaTe BHHMaHUE
K0JIe0aHus KoJIcOaHMIA. oOyyJarommxcsi K I[EHHOCTHOMY
IIpeBpalenue 3HEprun aCIleKTy H3y4YaeMbIX Ha YpOKe
JIaGopartopHas pabora ABJICHUH, IOHATUHN, IPUMEPOB.
«HccnenoBanue [TpuBnekarp BHUMaHHE
13 3aBUCHUMOCTH nepuoaa oOyyaromuxcst K LIEHHOCTHOMY
MaJIbIX KoJieOaHul rpy3a Ha aCIIeKTy H3y4aeMbIX Ha YpPOKe
HUTH OT JJIMHBI HHUTH U SABJICHUM, IIOHATUH, TPUMEPOB
MacCChI I'py3a» HaxonnTes 1IEHHOCTHBIM acCIEKT
KonebatenbHupiii  KOHTYP. y4e0HOTO 3HaHUA 51
CBoOonHbIe uHpopMaluu, 00ecreynuBaTh €ro
9JICKTPOMArHUTHBIC IIOHUMAaHUE W  IIepeKUBaHUE
KoJeOaHusi B MJI€AJTLHOM oGyuarommmucst  OpraHu3oBaTh bubmuotexa [JOK
14 KOoJIeOaTeIbHOM  KOHTYpE. pabory 0BYUaKOIUXCS o| https://m.edsoo.ru/ffOch
AHanorus MERKAY uHpopmanme 1O  MOBOAY 820
MEXaHUYECKUMHU u HoydaeMoit Ha ypoKe
AIEKTPOMArHUTHBIMHU .
COLIMAJIBHO 3HAYUMOMN

KOJIEOQaHUSAMU
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15

®opmyna TomcoHa. 3akoH
COXpAaHEHHUS DHEpPruu B
UJeaThbHOM KOJIe0aTeThHOM
KOHTYpE

16

IIpencraBnenue 0
3aTyXawluX KoJIeOaHUsIX.
BrinyxneHHbie

MEXAHUYECKHE KOJICOAHMS.
Pe3onanc. BeiHyX1eHHbIS

DJIEKTPOMArHUTHBIC
KOJIcOaHus

17

IlepeMeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MomHOCTh  NEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U

uHpopMaruu  —  0OCYXKJaTh,
BBICKa3bIBATh MHEHHUE
WHummmnpoBaTh U MOIACPKUBATH

HCCIICJOBATCIILCKYIO
ACATCIBHOCTD 06y11a101111/1xca B
paMKax pealn3annunu MU

HHIWBUAYAJIbHBIX W T'PYIIIOBLIX
HCCICOAOBATCILCKHUX  IIPOCKTOB,

4TO JacT oOyyJarommumcs
BO3MOKHOCTb npuodpectu
HaBBIK CaMOCTOSITETILHOTO
pelLIeHus TEOPETUUECKON
poOJIeMBI, HaBBIK

reHepupoBaHus u odopmileHue
COOCTBEHHBIX  HWJICH;  HAaBBIK
YBQXXUTEJIBHOTO OTHOIICHUS K
qy>KUM UJiesIM, 0()OPMIICHHBIM B
paboTrax IPYTUX
HUcciaeaoBaTee; HaBbIK

bubmoreka [JOK
https://m.edsoo.ru/ffOcb

9c4d

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcb
b86

bubmoreka IIOK
https://m.edsoo.ru/ffOcb
d34

JNEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA M HAIIPAKCHUSA

myOJIUYHOTO BBICTYIIJICHUS
repexn ayJUTOPUEH,
apryMeHTUPOBAHUSA 151
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Tpancdopmarop.
[TpousBojcTBO, Tepeaaya

18 U noTpediaeHue
ANEKTPUYECKON SHEPTUN
YcTporcTBO u
MPaKTUYECKOE
MIPUMEHEHUE
19 ANEKTPUYECKOTO 3BOHKA,
TE€HEepaTopa IMEPEMEHHOIO
TOKa, JIMHUM
aNeKTponepeaad
OKOJIOTUYECKUE  PUCKH
npu MIPOU3BOJICTBE
20 AIEKTPOIHEPTHH.
Kynbrypa ucnosnb3oBaHus
Mexanudeckue | SJICKTPOSHCPTHH B
" MMOBCETHEBHOM KU3HU
3JIEKTPOMArHMT | MexaHuyeckue  BOJIHBI,
Hbl€ BOJIHbI yCJOBUSA
21 pacrpoCTpaHEHUs.
[Tepuon. CxopocTb

pacrpoCcTpaHeHs 1 [UTHHA

OTCTauBaHUs
3peHUs

CBOEH

TOYKH

bubmoteka [IOK
https://m.edsoo.ru/ffOcc

324

bu6moreka [JOK
https://m.edsoo.ru/ffOcca
54
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BonHbL. llomepeunsie wu
IIPOJOJIBHBIE BOJIHBI

3ByK. CKOpOCTB 3BYKa.

bu6moreka [JOK

22 ['poMkocTh 3ByKa. Bricota https://m.edsoo.ru/ffOccc
ToHa. TemOp 3ByKa Oc
DJIEKTPOMAarHUTHBIC bu6moreka [JOK
23 BOJHBEI, WX CBOWMCTBA H https://m.edsoo.ru/ffOccf
ckopocTtsb. [Ikana
AJIEKTPOMArHUTHBIX BOJIH el
[IpuHIMOBI PAAUOCBSI3U U
24 TEJIECBUICHUS. PazButue
CPEICTB CBSI3M.
Pannonoxamus
KonTtpomnbHas paboTta buommorexa LIOK
25 https://m.edsoo.ru/ffOcc
«Konebanus 1 BOJTHBI
6f8
[Ipsamonunerinoe
pacnpoCTpaHEHHE CBETA B butmoreka [JOK
26 | OnTuka OJTHOPOHO cperne. https://m.edsoo.ru/ffOcd

ToueuyHbIli ICTOUHUK CBETA.
JIyd cBeta

350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

27

OTtpaxenue cBeta. 3aKOHBI
OTPAKECHUS CBETA.
[TocTpoeHue m3zo0pakeHUH
B INTOCKOM 3€pKaJie

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcd

28

[Ipenomnenue CBETA.
[TonHoE BHYTPEHHEE
orpaxenue. IlpenenbHbin
YIOJI IIOJIHOTO BHYTPEHHETO
OTPaKEHUS

4e0

bubmoreka [JOK
https://m.edsoo.ru/ffOcd

29

JlabopaTopHas pabota
«M3mepenne  mokaszarens
IPETIOMJICHUS CTEKIIa»

716

30

JInH3bI. [TocTtpoenue
N300paKeHUH B JIMH3E.
dopmysia TOHKOW JIMH3BL.
YBeIn4eHne JUH3bI

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcd
67a

31

JlaGoparopHas pabota
«HccnenoBanne  CBOWMCTB
M300paKEHUH B JIMH3AX)

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcd
dile
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Hucniepecns CBETa.
CnoxHblii cocTaB 0eJoro
ceera. [[Ber. JlabopaTopHas
pabota

«Habmonenne aucnepcuu

CBCTa»

WNurepdepenuus ceera.
Hudpakuus ceTa.

HudpakuroHHas pemerka

[TonepeyHOCTH  CBETOBBIX
BOJIH.

[Tonsipuzanus ceta

bubmoteka [IOK
https://m.edsoo.ru/ffOce
d22

bu6morexa IJOK
https://m.edsoo.ru/ffOcf0
2e

Pasznena 6. OcHOBBI

CIeNUAIBHON TEOPUH OTHOC

HUTCJIBHOCTH

35

36

OcHoBbl CTO

OnTtuyeckue MNPUOOPHI |
YCTPOWCTBA U YCJIOBUS HX
0e301acHOro MPUMEHEHHUSI

['paHuibl  PUMEHUMOCTH
KJIACCUUECKOM MEXaHUKHU.
[TocTtynatel crienualibHOU

TCOPUN OTHOCHUTCIIbHOCTHU

PerynupoBanue MOBEJCHUS
yyaruxcs. NuauuuupoBath
oOyyarouxcs K 00CYXIEHUIO
BBICKA3bIBAHUIO CBOETO MHEHMUSI.
IIpuBnekatpb BHUMAaHHE
oOydaromuxcsi K LEHHOCTHOMY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf8
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OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
3amemJieHHe BpEMEHU U
COKpAIIlEHUE JITTHHBI

38

OHepruss U HMILYJIbC
PENSTUBUCTCKOW YaCTHULIBI.
CBsI3p Macchl ¢ YJHEPTUEN U
VIMITYJIbCOM. OHeprus
MOKOS

aCIIEKTy H3Yy4aeMbIX Ha YpOKE
ABJICHUM, TOHATHUMI, TPUMEPOB.
[IpuBnekathb BHUMAaHUE
oOydJaromuxcsi K IEHHOCTHOMY
aCIeKTy HM3Yy4aeMbIX Ha YpOKe
ABJICHUM, TIOHSITUWA, NOPUMEPOB
HaxoauTh 1EHHOCTHBIM AacCIEKT
y4eOHOTO 3HAHUS u
uHdopmaiuu, o0ecrneynBaTh €ro
MOHMMAaHUE W TEpPEeKUBAHUE
oOyyJaromuMucs

bubmmoreka [JOK
https://m.edsoo.ru/ffOcfa
42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc
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KoHTponbpHas pabora
«OnTuka. OcHOBBI
CIIeLIUaJIbHOU TEOpUU
OTHOCHUTEILHOCTH

OpranuzoBaTh paboty
oOyuaromuxcsi ¢ uHpopmanuen
IO TOBOJY IIOJMy4yaeMoll Ha
YPOKE€ COLHAIBHO 3HAYUMOU

uHpopManmuu  —  oOCyXJaTh,
BBICKA3bIBATh MHEHUE
Nuanmmuposathb u
MOJIIEP>KUBATh
HCCIIEI0BATENbCKYIO

NEeATEIbHOCTh O0YYaroluXcsl B
pamMKax  peamu3alud = UMHU
WH/IMBHUIYAJIbHBIX U TPYIIOBBIX
UCCJIEIOBATENLCKUX MPOEKTOB,
4TO JactT oOyyJaromumcst

BO3MO>KHOCTh npuoopecTH
HaBBIK CaMOCTOATEILHOTO
peLieHus TEOPETUYECKOU
poOJIeMBbl, HaBbIK

reHEepUpOBaHus U odopMileHHE
COOCTBEHHBIX  HJCH; HaBBIK
YBAKHUTEIBHOTO OTHOUIECHHS K
qy>KUM UJiesiM, 0(OPMIICHHBIM B
paboTax OPYruX
HcclieoBaTelICH; HaBBIK
MyOJIUIHOTO BBICTYILICHUS

bubmoreka IIOK
https://m.edsoo.ru/ffOcf6
fo
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nepex ayIUTOPUEH,
apryMEHTUPOBaHUS u
OTCTaWMBaHUSI  CBOEH  TOYKH
3peHust
Paznen 7. KBantoBas pusuka
1eMeHTLL @DOTOHBI. dopmyna PerynupoBanue noBenenus | bubmmorexka [HJOK
. Ilianka. yUaInuxcs. WMuunuuposars | https://m.edsoo.ru/ffOcfe
40 | kBaHTOBOI1
PR DHeprusi W HUMITYJIBC oOyuaromumxcsi K oOcyxnaenuto| 16

dboToHa

BBICKA3bIBAHUIKO CBOCTO MHCHMI.
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OTKpBITHE U HCCIIENOBaHUE

[IpuBnekatpb BHUMaHUE

bu6mmoreka IJOK

41 doroadderra. OnbiTel A. oOywarommxcst K IleHHOCTHOMY | https://m.edsoo.ru/ffOcff
I. aCIIEKTYy c4
CroneroBa U3ydyaeMbIX Ha YpOKE SBJICHUH,
3akoHbI poTodddexra. HORLTHH, TPUMEpOB.
Vpasrerue [TpuBnekaTh BHUMAaHHE

1o SHIITCHHA s 00y4aromuXxcsl K LEHHOCTHOMY ht;i[I[/)Ig'J/I/Hn(])TeedI;i) ;—Iﬁ)ﬁmdo
dorosddekra. aCHGKT}i I/I3ytla€MBjX Ha YpOKe 156. ' '
«KpacHass  rpanumna» SBJICHUH, TIOHATHH, MPUMEPOB| ——
dboTtorpdekra HaxonuTh 1EHHOCTHBIM acCMeKT
Iasnenne ceera. ONBITHI yuebHoro SHaHMA | Bubmmoreka [JOK

13 1. H  Jlebenesa. uH(OpMALMHK, 0DECTIeYNBATE €ro|  https://m.edsoo.ru/ffodo
XuUMHYECKOe JIeHCTBHE IIOHMMaHKC H  TICPCIKHMBAHMUC| 436
CBETa oOyyaromumucs  OpraHu30BaTh
TexHuueckue ycTporcTBa 1 padoty 00yuaromHUXCs C
IPAKTHYECKOE uHpopmanmer 1m0  MOBOAY
NpUMEHCHHE: HOJTy9aeMOit Ha ypOKe

44 ($hOTORJIEMEHT, COI[MAIBHO 3HAYUMOM
doTtomaTuuk,  COJIHEYHAs uHpopManud  —  00CYKIaTh,

L Oarapesi, CBETOIMO] BBICKAa3bIBaTh MHCHHUE
Pemenne 3amad mo reme HMunnuuposaTth U noaaep:kuBaTh| bubmamoreka IIOK

45 «DIeMEeHThI KBAaHTOBOM HCCIIENOBATEIILCKYIO https://m.edsoo.ru/ff0d0
OIITUKI JeSITeTbHOCTh OOy4varomuxcs B, 302
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Mopnens atoma Tomcona. paMKax peanu3anuu UMU
OmnsiTel  Peszepdopaa 1o WHIMBUAYAIbHBIX M rpymnmnoBbix| bubmmoreka [OK
46 paccessHuIo 0-4aCTHII. HCCIIEI0BATEILCKUX  MPOEKTOB, | https://m.edsoo.ru/ff0d0
[1nanerapnas MOJIEITb 4TO JacT oOyuaromumesi| 9la
aToma BO3MO>KHOCTh prUOOpeECTH
HaBBIK CaMOCTOSITENBHOTO 6 mrorexa [IOK
47 [Toctynater bopa PCLICHHS TCOPCTHHCCKOU | hitps://m.edsoo.ru/ff0d0
po0IEMBI, HAaBBIK| 5fy
Ctpoenne reHEpUpOBaHUSA ©U OpOpMIICHHE
N3nydenne u morionieHue ..
aToma COOCTBCHHBIX  HJICH;  HaBBIK
(GOTOHOB TpU  MEpexojie bubmorexa [JOK
YBAXKUTEIIBHOTO OTHOUIEHUS K
48 aToMa C OJIHOTO YPOBHSI https://m.edsoo.ru/ff0d0
g qy)KUM HAesM, 0(DOPMIICHHBIM B ofa
SHEPruu Ha Jpyrou. Bujbl paGoTax mpyrx| &8
CIIEKTPOB ..
uccleI0BaTeNew; HaBBIK
BoaHoBbie CBOMCTBa Hy6J]HqH0r0 BBICTYIICHUA IICPEe bubnuoreka HOK
49 qacCTHIl. ayI[HTOpHeﬁ, apryMEHTHUPOBAHUSA httDS:// m.edsoo.ru/ff0d0
Bounnsl ne bpoiins. " ca8
KopryckynsspHO-BOIHOBON
nyanu3M. CIOHTaHHOE H OTCTAaMBAaHUS CBOEH  TOUYKHU
BBIHYXJICHHOE U3JIyYEHUE 3peHust
OTkpbITHE
ATOMHOe a I/II)OElKTI/IBHOCTI/I OnbITHI bubmmorexa LIOK
50 pal ' https://m.edsoo.ru/ff0dOf
SIZIPO Pesepdopna 1o

OIIpCACIICHUIO COCTaBa

d2
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PaIUOAKTUBHOIO
W3JTy4CHUS

o1

CaoiictBa anbda-, Oeta-,
raMMaun3ITydCHHSI.
Bnusiaue
PaIMOAaKTUBHOCTH Ha
’KUBBIC OPTaHU3MBI

52

OtkppiTHE  TPOTOHA U
HEUTpOHA.

N3otonbl. Anbga-pacna.
DIEKTPOHHBIN u
MO3UTPOHHBIN Oera-
pacnaz. I'amma-usiydyeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1

162

53

DHeprus CBsI3U HYKJIOHOB B
anpe. flnepHble peakuu.
SAnepHbii peaxkTop.
[IpoOnemMbl, MepcreKTUBHI,
DKOJIOTUYECKHE  ACIIEKTBI
SIEPHON SHEPIETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1

356
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DJNeMEHTapHble YacCTHULBI.
OTtkpeITHE ITIO3UTPOHA.
Metonel HabmioaeHUs U
perucTpauuu
AJIEMEHTApHBIX  YACTHII.
Kpyrabiii CTOJ
«DyH1aMEHTaIbHBIE
B3aMMOJICHCTBHSI.
EnuHcTBO (bu3nuecKoit
KApTUHBI MUPA»

bu6moreka [JOK
https://m.edsoo.ru/ff0d0
€38

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

55 | Dy1leMeHThI Bun 3Be3nHOrO HebA. 1 | PerynupoBanue MOBE/ICHUS
yUYalxcs.
actpoHnomuu u| Co3Be3nus, SPKUE 3BE3MBI, NHumuupoBaTh 00ydYaroIuMXcs K
aCTpO(l)l/Bl/IKl/I IJIAHCTHI, ux BUIUMOC 06cy>1<)1eH1/1}0 BBICKa3bIBAHUIO
ABHIKCHHUC. Conneunas ceoero  MHeHud. [IpuBnekarb
cuerema BHUMaHue  OOydaromuxcs K
Counire. Conneunas IIEHHOCTHOMY aCIIEKTY M3y4aeMbIX
56 aKTUBHOCTb. Hcrounnk HAa ypOKE SBICHUHW, TOHSITHUH,
SHEprun IIPUMEPOB.

CouH1ia ¥ 3B€3]1



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

57

58

3BE3IbI, nx OCHOBHEIE

XapaKTepUCTUKU.  3BE3/bI
TJIaBHOM
MOCJIEA0BATEILHOCTH.
BuyTpennee CTpOEHUE
3BE3I. CoBpeMeHHbIe
MPEACTaBICHUS 0
MPOUCXOKICHUN u
HBOJIOLINH

CouHIa ¥ 3B€31

59

Mineunsiii [lyte — Hama
I'anaktuka. Ilomoxxenune u
JIBHOKCHHUEC Comaia B
["anakTuke. I"'anakTuku.

UepHbie IbIPHI B
A/Ipax raJaKTHK

60

Bcenennasi. Pazberanue
TaJIAKTHUK. Teopus
bonpmioro B3pbIBA.

PenukroBoe usnydeHue.
Meraranaktuka

Hepetennsie po0IeMbI
aCTPOHOMHUH

[IpuBnekaTh BHHMAaHUE
oOydaronmxcst K IIEHHOCTHOMY
aCIIEKTy HW3y4YaeMbIX HAa YpOKE
ABJICHUN, IIOHATHM, TNPUMEPOB
Haxonute 1IEHHOCTHBIM  aCIIEKT
y4eOHOro 3HaHUsA M WH)OpMaIuu,
o0OecrieuynBaTh €ro MOHUMAHHE WU
nepekuBaHuE 00yJaArOIIMMUCS
OpranuzoBarb pabory
oOy4aronuxcs ¢ uHpopMaluen 1o
IIOBOAY MOJIy4a€MOM Ha YpOKeE
COLIMAIBbHO 3HAYUMOU
uHpopmaruu  —  00CYXKIaTh,
BBICKA3bIBaTh MHEHUE
NunimupoBaTh U NOIAEPKUBATH
HCCIIEIOBATENIbCKYIO AEATEIBHOCTD
o0y4Jaronmxcs B pamKax
peanuzanuu MU
WHJUBUAYAJIBHBIX W TPYNIOBBIX
HCCIIEIOBATENILCKUX MPOEKTOB, YTO
JacT 00y4JaroUIMMCsl BO3MOXKHOCTD
IpUOOpecTH HaBBIK
CaMOCTOSITEJIBHOTO peleHus




KonTtponbsHas pabora

TeopeTqu(:Koﬁ HpO6HCMBI, HaBBIK

61 «DJNEeMEHThl aCTPOHOMUHU U TEHEpUPOBaHUS H  OPOpMIICHUE
acTpOpU3NKI» COOCTBEHHBIX uiei; HaBBIK
O6o6maronmii  ypok. Pob YB@)KUTEIBHOTO  OTHOLIEHUS K
62 (DM3HKHM 1 ACTPOHOMHH B qyKUM HAesIM, O(GOPMIICHHBIM B
paborax
SKOHOMMYECKOH, OPYTUX HCCIENOBATENEN; HABBIK
TEXHOJIOTUYECKOH, nyOJIMYHOTO BBICTYIIJICHUS I1E€pET
COLMAJIbHOM M JITUYECKOU ayIUTOPUEN, apTyMEHTUPOBAHUS
cdepax NEATEIBbHOCTH U OTCTauBAaHMS CBOEH TOYKH
YeJIoBeKa 3pEHHUs
O6o0maromuii ypok. Poib
U MecTo (QU3UKH |
63 aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOU
KapTHUHE MUpa
O6o0maromuii ypok. Poib
¢usnyueckoil  TEOpUU B
64 dbopmupoBaHUU
IIPEJICTABICHUI 0

¢dusnueckoii KapTUHE MUpa
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O0o0aronmn YPOK.
Mecto buznyeckoit
KapTUHBI MHpa B O0OIIEeM
Ay COBPEMEHHBIX
€CTCCTBEHHO-HAYYHBIX

IIPEJICTABIICHUM O TIPUPOJIC

66

Hrorosas KOHTPOJIbHAsA
pabora

67

PezepBHblii ypok. OnTuka.
OcCHOBBI CIIeIMAIbHOU
TEOPUU OTHOCUTEIILHOCTU

68

Pezepnpiii YPOK.
KBanToBas ¢duzuka.
DJIeMEHThl aCTPOHOMUU U
acTpo(u3uKu

bubmoreka IIOK
https://m.edsoo.ru/ff0d1
784

OBIIEE KOJJIMYECTBO YACOB IIO

[TPOITPAMME

68
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YYEBHO-METOJANYECKOE OBECHHIEYEHHUE OBPA30BATEJIBHOI'O IIPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

METOANYECKUE MATEPHUAJIbI JUIS1 YYUTEJISA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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