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IMNOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpPEAHEro OOIIEero
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE TMOJIOKEHUN U TPeOOBaHUM K pe3ylibTaTam
OCBOCHHSI OCHOBHOH 0Opa3oBareibHOW MporpaMmsbl, npenacraBieHHbIX B OI'OC
COO, a Takxe c yd€toM (QenepanbHO pabodeil TmporpamMmbl BOCIUTAHUS H
KOHLEMNIMK TpenojaBanus ydyeOHoro npeamera «dusuka» B 00pa3oBaTesbHBIX
Opra’u3alusax Poccuiickon ®denepanny, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOTrPAMMBI.

Conmepkanue mporpaMMmbl 10 (U3UKE HAmpaBlIeHO Ha (QOpPMUPOBaHUE
€CTeCTBEHHO-Hay4HOH KapTHHbl Mupa oOydarommxcs 10-11 kmaccoB mpu
oOyueHuu ux (u3nkKe Ha 0A30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusam PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEAMETHBIM pe3yjbTaTam
oOyueHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTb pealMu3allMd MEKIIPEIMETHBIX
cBsize (U3MKH C ECTECTBEHHO-HAYYHBIMU Yy4YeOHBIMU mpeaMmeTamu. B  Helt
OIIPENEISIFOTCS. OCHOBHBIE LI€TM M3ydeHUs (PU3MKU Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, MIIAHUPYEMBIE PE3yJbTaThl OCBOCHMS Kypca (PU3HKHU: JINYHOCTHBIE,
MeTalnpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pu3HKe BKIIOYAET:

e [IJJTAHUPYEMBIE PE3YyJIbTAaThl OCBOCHUS Kypca (PU3MKH Ha 0A30BOM ypOBHE, B

TOM YKCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAaM OO0 yUEHHUS;

e cojJiepkanue yueOHoro npeamera «®dusnka» 1o rojgam o0yyeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJIbI, BHICTyHas B
KayecTBe y4eOHOro MpeAMETa B LIKOJIC, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHUM 00 okpyxaromeMm Mupe. [IIkonbHBINH Kype QU3NKHA — CUCTEMOOOPa3YIOIIHMA
JUISl €CTECTBEHHO-HAYYHbIX Y4EOHBIX MPEAMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBJICHMM, H3ydaeMbIX XUMHEH, OHoJoruei,
dbusznueckoit reorpadueit u actpoHomueil. lcmonb3oBaHME W aKTHUBHOE
OpUMEHeHue  (U3NYECKUX 3HAHMM  ONpedensieT XapakTep U pa3BUTHE
pa3HoOOOpa3HbIX TEXHOJOTMH B cQepe >SHEPreTUKHU, TPAHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHHsI HOBBIX MATE€pHAIOB C 33JaHHBIMU CBOWCTBAMHU M JPYIHX.
N3ydyenne (QuU3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE E€CTECTBEHHO-
Hay4yHON KapTHHBI MHUpa 0Oydarouuxcs, B (pOPMHUPOBAHHUE YMEHUN NPHUMEHATH
Hay4HbI METOJI MO3HAHUA NPU BBINIOJHEHUU UMHU YUEOHBIX UCCIIEIOBAaHUM.

B ocHOBy Kkypca Qu3uku Juid YpoOBHS CpenHero oOmero o0pa3oBaHUs
NOJIOKEH psAl WAEH, KOTOpbIE MOXHO paccMaTpuBaThb KaK MPUHLUIIBI €ro
ITIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypce SIBISIETCS JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJICPXKUT MaTepual U3 BCEX Pa3lesioB (PU3MKH, BKIIOUYAET Kak
BOMPOCHI KJIIACCUUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBEeTCTBUU ¢ HEWl Marepuayi Kypca (QU3MKH
o0beAMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMUpoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
ToJIe.

Hoea eymanumapuzayuu. EE peasm3anusi OpeaIioiaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢u3uku ¢ pa3BuTHEM OOIIECTBAa, a Takke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M SKOJIOTHYECKUMU MPOOIEMaMHU.

Hoess npuxnaonoit  uanpasenennocmu. Kypc ¢dusukum mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJIOTHYECKHUX MPHUIIOKECHHUI
W3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peamusyeTcsi MOCPEACTBOM BBEIEHHUS 3JEMEHTOB
COJIEpP)KaHUsI, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpPBbIE€ CBSI3aHBl C PAa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakKe OOCYKIEHUS
npo0JIeM paMOHAIBHOIO TPUPOAOIOIb30BaHUS U SKOJOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMHM 3JIEMEHTAMH Kypca (PU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi SABIstOTCS (hu3nueckue Teopuu (HopMUpOBAHHE MPEACTABICHUN O
CTPYKTYpE MOCTpOCHHs (HU3MUECKON TEOpHH, POy (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLWIIOB B  COBPEMEHHBIX MPEICTABIEHUSAX O MPUPOJE, TI'paHHUIAX
MPUMEHUMOCTH TEOpUH, [HJi1 ONHUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
IIPOIIECCORB).

CHCTeMHO-IeATeTLHOCTHBIA TOIX0/] B Kypce (DM3MKHM peann3yercs Mpexe
BCEro 3a CYET OpraHu3aluu 3KCIEPUMEHTANIBHON JESTEIbHOCTH OOY4YaroIIUXCsl.
Jis 6a3oBoro ypoBHS Kypca GU3MKHM — 3TO HCIOJB30BAaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpbIE B TIporpaMme mo (pu3uke OObEIMHEHBI B OOIIUI CIHUCOK yYUYEHUYECKUX
NpakTUYeCKuX paboT. BrimeneHue B ykazaHHOM MepedHe JabopaTOpHBIX padorT,
MPOBOJIUMBIX JJIS KOHTPOJSL M  OLEHKH, OCYHIECTBISIETCS Y4YaCTHHKAMU
o0pa3oBaTeIbHOrO TMpoIecca MCXOAS U3 OCOOEHHOCTEM IJIaHUPOBAHUS U
ocHamieHus kabuHeta ¢usuku. Ilpm osToM oOecneunBaeTcs  OBIaJICHUE
OOy4YalOMIMMHUCS YMEHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEpPEHUs, HUCCIEIOBaHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH U TIOCTAHOBKY OIBITOB 1O TIPOBEPKE
IPEMIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHME YIENsAETCS PEHICHUIO Pacd€THBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM 111 pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/layd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIENBIO, MO3BOJISIONINE IPUMEHATh U3YUYEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfesa Kypca, TaK M HUHTETpUPYS 3HAHUS W3
pasHbIX pasfesoB. J[Js KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJlaHUS HA
0o0ObsSICHEHUE TMpOTEeKaHUsI (U3UYECKUX SIBJICHUUW M MPOLECCOB B OKpYyKaroUleh
KU3HHU, TpeOyrommpe BbhIOOpa (U3UYECKOM MOJENU IS CUTYallud TPAKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TtpedoBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIEUYeHUI0 Y4YeOHOTro mpolecca 0a30BbI ypOBEHb Kypca
¢bu3MKK Ha YPOBHE CpeIHEro o0mero oopa3oBaHus JOHKEH U3YdaThCsl B YCIOBHSIX
PEeIMETHOTO KaOuHeTa (PU3UKU WJIM B YCJIOBUSX WHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kabuHere (U3HKU JTOJDKHO OBITH
HeoOXxoauMoe JiabopaTopHOe 0O0OpyIOBaHUE JJIS BBIMOJHEHUS YKAa3aHHBIX B
mporpaMme 1o QU3NKe YICHHYECKUX MPAKTUIECKUX PaboOT W IEMOHCTPAIIMOHHOE
00opya0BaHHUE.

JemoHcTpanmonHoe obopynoBanue GOPMUPYETCSI B COOTBETCTBUU  C
OPUHIIMIIOM MHUHUMAJbHOM JOCTATOYHOCTH UM  O0ECIEeYMBAET TMOCTAHOBKY
NEPEYNCIICHHBIX B MporpaMMe 10 (U3UKE KIFOYEBBIX JACMOHCTPAIMA IS
WCCIICIOBAHUS  W3YYaeMbIX SBJICHHH W  TPOIECCOB, OSMIUPUUECKUX W
(dyHIaMEHTaTBbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe 000pynOBaHHE JUISI YYCHUYECKHMX TMPAKTUUYECKUX paboT
dbopMupyercs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOy4aromuxcs. TemMaTH4ecKue KOMILUICKTHI
1a00paTOpHOTO O0OPYAOBAaHUS JIOHKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE HUPPOBBIX JTa0OPATOPHUIA.

OCHOBHBIMHU LIETISIMU U3y4eHUS (PU3UKHU B 00111eM 00pa30BaHUHU SIBIISIFOTCSI:

e popMupoBaHre WHTEpeca W CTPEMJICHHS OOYyJarommxcs K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HWHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e Pa3BUTHE TPEJACTABICHUA O HAYyYHOM METOJ]C MO3HAHUA U (HOPMHpPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOLIEHUS K OKPY)KAIOIIUM SIBICHUSIM;

 hopMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KAaK pe3yJbTaTa U3yuyeHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMupoBaHre yMEHHN  OOBSICHATH SBJICHUS C  HCIOJIb30BAaHHEM
bU3HYeCKNX 3HAHUI ¥ HAYIHBIX JIOKA3aTEIbCTB;

e bopMupOBaHKWE TpEACTAaBACHUN O POAM (U3UKHA JJIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHre 3TUX 1enell 00ecredynBaeTcsl PelIeHUeM CIEAYIOMMX 3a1ad B

polecce U3y4eHus Kypca (U3MKUA Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHus:



o IPUOOPETEHHE CUCTEMbI 3HAHUM 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpPHUAX, BKIIOYAST MEXAHHWKY, MOJEKYSIpHYI0 (DU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U AJIIEMEHTHI aCTPOPU3UKY;

e popMUpOBaHME YMEHMI NPUMEHATh TEOPETUUYECKHE 3HAHHS IS
OoOBsicHEHUsT (U3UYECKUX SBICHUM B TPUPOAEC U I TPUHSATHUS
MPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOM )KU3HU;

¢ OCBOCHHME CIOCOOOB PEIICHHS] PA3NUYHBIX 337a4 C $BHO 33JaHHOU
bu3nuecko MOAENbIo, 3a7ad, MOAPA3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3ianue (pPU3nYEeCcKo MoJIeH, aIeKBaTHOM YCIOBUSIM 3a/1au;

e[IOHUMAHHUE (PUBNYECKUX OCHOB U TMPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIUSHUSA HA OKPYIKAIOIILYIO
cpeny;

¢ OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOIO IIJJAHUPOBAHMSI W IPOBENCHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHalW3a W WHTEpPIpeTanud WHOOpMAIH,
OIpeeNIeHUs IOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATa;

e CO3/IaHHE YCIIOBUW [JISl Pa3BUTHSL YMEHUU MPOEKTHO-UCCIEIOBATEIbCKOMH,
TBOPYECKOM JEATEIBHOCTH.

Ha wu3yuenue ¢usuku (6a30BbIii ypOBEHb) HAa YpPOBHE CPEIHEro OOIIEro
oOpazoBanusi orBoauTcs 136 wacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENI0), B
11 knacce — 68 vacoB (2 yaca B HE/IEIIO).

[Ipennaraempiii B mporpamMme mo (U3HKE TMepeueHb JTabOpaTOpHBIX U
OPaKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JENaeT BBIOOD
IPOBEJICHUSI JITA0OPATOPHBIX pPAbOT U OMBITOB € YYETOM HHIWBHUIYATbHBIX
0COOEHHOCTEN 00YyJaroUuXCs.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI O MIO3HAHUS

®usnka — Hayka o0 mpupoje. HaydHble METOIBI MO3HAHUS OKPYXKAKOIIETO
mupa. Ponb 3KcliepuMeHTa H TEOpHUM B TMPOLIECCE TIMO3HAHUSA MPUPOJBIL.
DOKCNEepUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SIBICHWW M TpolleccoB. HayuHble THTIOTE3BI.
du3nvecKue 3aKOHbI U TeOpuHU. ['paHUIbl NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecro ¢us3uku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTHYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOTOBBIE U IU(MPOBBIE HM3MEPUTENIbHBIE TMPUOOPHI, KOMIIbIOTEPHBIC
JTATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe naBuxeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKECHUSI.
Cuctema otcuéra. TpaekTopus.

[lepemernienue, CKOpOCTb (CpefHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIMM Ha OCH CHUCTEMbI KOOpAHWHAT.
CroxxeHue nepeMeneHnid U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMPSMOJHMHEWHOe BIKeHue. [ paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, NyTH U MEepeMElICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBobOoniHOE masieHre. Y CKopeHre CBOOOIHOTO MaJICHUS.

KpuBomuHueliHoe  nBWKeHME.  JIBMOKEHME  MATEpPUAIBHOW  TOYKH 10
OKPY>KHOCTH C OCTOSIHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTMHEHAS
ckopocTs. [leprosa u yacrora obpamienus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckue ycTpoHCTBa U TMPAKTHUUECKOE MPUMEHEHUE: CIUIO0METD,
JNBUKEHHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TTEPEAAYUH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WIUTKOCTPALUs KUHEMATHYECKHX XapaKTEPUCTHUK
JBIKCHMUS.

[IpeobpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lanenue Ten B BO31yX€ U B pa3peKEHHOM IMPOCTPAHCTBE.

Hab6mtonenue ABWIKEHUsI Tea, OpPOIIEHHOTO IOJ] YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHus cBOOOIHOTO MaJeHUs.

HanpagiieHne ckopoCTy MpU JBUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yyeHne HEpaBHOMEPHOI'O JIBUKEHUSI C LENbIO ONPENENICHUsS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY IIyTSMHU, NPOWJICHHBIMUA TEJIOM 32
MOCJIEOBATENBHBIE PABHBIE IPOMEKYTKM BpPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue IBUKEHUS 1IapuKa B BI3KOM KUJKOCTH.

N3ydyeHue nBMXeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

I[Ipunuun  otHocutenbHOCTH  ['aymmmnes.  IlepBeii 3akoH  HbroTona.
HNHepumanbHbIe CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3uuuu cuii. Bropoil 3akon HeroToHa
JUISl MAaTEPUAIbHOM TOUKH. TpeTuii 3akoH HpI0TOHA [ MaTepualibHbIX TOYEK.

3akoH BcemupHoOro TtaAroreHus. Cuna Tsxkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokos, ckoibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoadpuuueHT Tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TeENa B )KUIAKOCTU WJIU Tase.

[ToctynaTtenpHOE 1 BpamiaTelibHOE ABUKEHUE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. Ilmedo cuibl. YciaoBus
paBHOBECHS TBEPIOTO TENA.

TexHu4eckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TOIIUINUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHre nHEepUUH.

CpaBHEHHE MacC B3aNMOJICUCTBYIOIIUX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MaJCHHUH.

CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUCHUS U CKOJIbKEHHS.

Y cnoBus paBHOBECHUS TBEPAOTO Tena. Buabl paBHOBECH .

Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomoi

N3ydenue nBmkeHus Opycka 1o HaKJIOHHOM IIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIMX B MPYKHUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanue ycimoBUM paBHOBECUS TBEPAOTO TeJld, HMEIOUIETO OCh
BpalICHUSI.

Tema 3. 3akoHnvl cOXpaHeHUs 6 MeEXaHUKe

NMmnynsc MarepuanbHOM TOYKM (Te€na), CUCTEMbl MaTEpUAJbHBIX TOYEK.
NMnynbc cunbl M U3MEHEHHE HMMIyJIbCa Telld. 3aKOH COXPAHEHUs HMMITYJIbCA.
PeaktuBHOE 1BHXKEHHE.

Pabota cuiabl. MOUTHOCTE CHUJIBI.

Kunernueckass sHeprusi MaTepuaabHOM TOYKU. TeopemMa 00 HW3MEHEHUU
KMHETUYECKOW SHEPTHUHU.

ITorenumnanpHas DHEPrus. [TorenuuanbHas DHEPIrus YIIPYTO
nebopMupoBaHHOM  TpyxkuHbl.  [loTeHumanbHas  dSHeprus  Tena  BOJIW3HU
MOBEPXHOCTU 3E€MJIH.

[loTeHuuanbHple ¥ HENOTEHIMAJIbHBIE  CHJIBL. CBs3p  paboOTHI
HEMOTECHUHUAIBHBIX CHJI C W3MEHEHUEM MEXaHMYECKOW SHEPrUU CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKON YHEPIrUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoucTBa M IMPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KONED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBH>KEHUE.

[lepexoa nMOTEeHIIMATBHONW SHEPTUU B KHHETUYECKYIO M OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHne aOCOMIOTHO HEYIPYroro yjaapa ¢ MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIbI C U3MEHEHUEM MEXaHHUYECKOW IHEPruu
TeJla Ha PUMEPE PACTKEHUS PE3UHOBOI'O KI'yTa.

Pasznes 3. Mouieky/sipHasi pM3MKa U TEPMOAMHAMMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoynoBckoe nBmwxkenue. [udbdysus. Xapakrep ABMXKEHHUS U
B3aMMOJCICTBUSA YacTHI] BelecTBa. MoJenu CTpPOECHHS Ta30B, JKUJIKOCTEW U
TBEPIBIX TEJI U O0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeliel. Macca u
pasmepbl Mosekys. KonndectBo Bemectsa. [locrosnnas ABoragpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeampHOoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYIISIPHO-
KMHETUYECKOM TEOpUU HJACATHHOTO raza. AOCONIOTHas TeMIleparypa Kak Mepa
CpedHEd KUHETHUYECKOW SHEPruM TEIUIOBOro JBMXKEHMS yvactul raza. [llkama
temrieparyp KenbBuna. ['azoBbie 3akoHbI. YpaBHeHHE MenaeneeBa—Knanepona.
3akoH JlanbToHa. M30mponecchl B M€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduyeckoe TmpeacTaBieHHE U3O0MPOIIECCOB: HM30TEpMa, H30X0pa,
u3obapa.

TexHuueckue ycTpoHCTBa © MPAKTHUUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneITHl, JOKa3bIBAIOIIME ITUCKPETHOE CTPOCHUE BemlecTBa, GoTorpaduu
MOJIEKYJT OPTAaHUYECKUX COCTUHEHUMU.

OmnbITel 110 U Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mognens onbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIIME CyILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJEICTBUS.

Mogenb, WILTIOCTpUpPYIOIIAs PUPOAY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUSI HJICAJIbHOTO Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomsi

Onpenenenre Macchl BO3/yXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEPEHUM
00b€Ma KOMHATHI, TaBJICHUS U TEMIIEPATYPbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTy ITapaMEeTPaMU COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMoauHamuyeckass cucteMa. BHyTpeHHSsT SHEprusi TepMOAMHAMHYECKON
CHUCTEMBI M CIIOCOOBI €€ n3MeHeHus. KonuuecTBo TemioThl U pabora. BHyTpeHHssI
SHEpPrusg  OJHOATOMHOIO  HJACAIBHOrO  rasa. Buasl  Temionepenayvmu:
TEIUIOMPOBOJHOCTh, KOHBEKIUSA, U3Jy4CHUE. Y AeIbHAs TEIIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEnnoThI npu TeIionepeaaye.

[Tonsitue 006 amgmabarHoM mnporecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue mepBoro 3akoHa TEPMOJMHAMUKHU K wH3omporieccam. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMoCTh MpoIIECCOB B MPUPO/IE.

TennoBele  MammHbl.  [IpyHOMOBL ~ OEWCTBHMA — TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanus »HepruM B TEIUIOBBIX MamnHax. KoadduiueHt mnosie3Horo
nevctBus TemoBoil MamwuHbl. [{ukn KapHo u ero kosdduiveHT mosie3HOro
JENCTBUS. DKOJOTUYECKHE MPOOJIEMBI TEIJIOIHEPIETUKHU.



TexHuueckue yCTpPOWCTBA U IMPAKTHUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHET'0 CrOpaHusi, OLITOBON XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MmeHeHrne BHYTpEHHEW JIHEpPruM Teja IMPU COBEPIICHUU PaOOTHI: BBUIET
npoOKU U3 OYTBUIKM TOJ JCHCTBHEM CKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe myTEéM TpeHus (BUICOI€MOHCTPAIIHS).

N3MeHeHne BHYTpEeHHEN SHEpruu (TeMrepaTypbl) Tejla Ipu Terionepeaaye.

OnpiT 1O anauabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOT O
JIBUTATETISL.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomoi

N3mepenue yenpHON TEIITOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapoobpaszoBanue u kKoHaeHcarus. Vcmapenue u kurnenue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO3AyXa. HacelllleHHBI map. YaenpHas TerioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUS CBOICTB
kpuctayuioB. JKunkue xpucramuisl. CoBpemMeHHble MaTtepuansl. llmaBnenue wu
KpUCTAITU3alus. Y iefbHas TeroTa miasinenus. Cyonumarus.

VYpaBHeHUE TEIIIOBOrO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOTYYECHHUS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIKHOCTH.

HaGmronenre HarpeBaHus U TUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3MepeHrne OTHOCUTETBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. daekTpoannHaMuKka
Tema 1. dnekmpocmamuxa
OnekTpuzanusa Tela. OJNEKTpUYECKHil 3apsia. JlBa BHIa 3IEKTPUUYECKUX
3apsiaoB. [IpOBOAHWKM, NHUAIIEKTPUKUA W TOJYNPOBOAHUKHU. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsaa.
BzanmoperictBue 3apsanoB. 3akoH KynoHna. ToueuHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe Tmone. Hampsok€HHOCTh  3nekTpuyeckoro mois. [IpuHnmn



CYNEPNO3ULUN DJIEKTPUUYECKUX MOJIeH. JIMHUM HaANpsyKEHHOCTU 3JIEKTPUUYECKOIO
HOJIA.

Pabora cun  anekTpocraruueckoro  moisig.  I[lotenmuan.  PasHocTh
noTeHuuanoB. [IpOBONHUMKM U JUBJIEKTPUKU B DJIEKTPOCTATUYECKOM  IIOJIE.
JusnexkTpuyeckass IpOHULIAEMOCTb.

OnexkTpoéMKocTb. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHnueckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3allliTa, 3a3eMJICHUE BJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOITUPOBAJIBHBIN amnmapar, CTPyHUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHLIUIT IEUCTBUS JJIEKTPOMETPA.

B3anmopencTBue HadIeKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE I0JIE 3aPSHKEHHBIX TEll.

[IpOBOIHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AINTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcAaropa OT IUIOIIAIX
IJIACTUH, PACCTOSHMS MEXKIYy HUMH U JIUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepeHue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuit mok. Toku 6 paznuunplx cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Hctounuku Toka. Cuina toka. ITocTOsSTHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 ydacTka LEIu.

DNEKTPUYECKOE COINPOTHUBIICHHE. Y JIEJIbHOE COINPOTHUBIICHHE BEILIECTBA.
[TocnenoBarenpHOE, NapajljIeIbHOE, CMELMIAHHOE COEIUHEHUE TPOBOIHUKOB.

Pabora onekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CWJIa U BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA TOKA.
3akon Oma 1715 OJTHOM (3aMKHYTOM ) 3eKTpudeckoi renu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHass  MPOBOAMMOCTH  TBEPABIX  METAIOB.  3aBUCHUMOCTH
COIIPOTHBJICHHSI METAJUIOB OT TeMIeparypsl. CBEPXIPOBOIUMOCTb.

DnekTpudeckuil ToK B Bakyyme. CBOICTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CoOcTBeHHas 51 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexoza. [lonynpoBogHuKoBbIE TPUOOPHI.

ONEeKTpUYECKM TOK B PacTBOpaXx M  paciuylaBax  dJIEKTPOJIUTOB.
DJIEKTPOIUTUYECKAS] AUCCOLMALMSA. DIEKTPOJIN3S.



OnekTpuueckuii TOK B ra3ax. CaMOCTOSTENbHBII U HECAMOCTOSTEIbHBIN
pazpsan. Monnus. [1na3ma.

Texnuyeckne ycTpoilcTBA M MNPAKTHUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKa, »dJEKTpPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN JTHO,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN JUOI, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COINPOTHUBJIEHUS LWIMHAPUYECKUX IPOBOAHUKOB OT JJIMHBI,
IJIOILAIM MTONIEPEYHOr0 CEUEHUS U MaTeprara.

CMmelaHHOe COeMHEHUE TIPOBOAHUKOB.

[Ipsamoe wu3MepeHue HIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHUE
raJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJIIOB OT TEMIIEPATYPBHI.

IIpoBOAUMOCTB AJIEKTPOJIUTOB.

HckpoBoi pa3psn 1 NpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3ydyeHne CMEIIaHHOIO COETMHEHMS PE3UCTOPOB.

W3mMepeHue 37eKTPOJBHKYIIEH CHJIbI UCTOYHMKA TOKa U €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmroienue snekrpomnsa.

MexnpeaMeTHbIe CBS3H

N3ydenune kypca ¢uszuku 6a3zoBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3€d C KypcaMu MaTE€MAaTHKH,
OuoNorun, XMMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousimus, CBA3aHHBIE C HW3YYEHHEM METOJIOB HAaYy4YHOI'O
NO3HAHUS: SIBJICHWE, HAay4yHbId (akT, TUmnore3a, (pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJII0IEHHE, SKCIIEPUMEHT, MOICIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHUCTEMbl ypPAaBHEHMM, JHUHEWHas QyHKLMS,
napabosia, runepoosa, ux rpauku U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MIPOEKIIMU HA OCU KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusa: mexannueckoe JABUKEHHUE B KUBOHW mpupoje, nuddysusi, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEpPEAaun, TEIUIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KHUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEI, KUAKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTUYECKAs JUCCOLMALINS,
rajbBaHUKa.

l'eoepagpus: BNaxXHOCTh BO3]1yXa, BETPbL, 0aPOMETP, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHUE ABMXKCHH C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHMs B TEXHUKE, MOAIIMIHUKHK, HCIOJIb30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbCa B TEXHUKE (pakera, BOAOMET WM JpYIrHE), IBUTaTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOuHa, ObBITOBOM XOJIOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HAHOMATEPUAJIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHUE 3JIEKTpOnpuOOpoB,
KCEpOKC, CTPYMHBIN IIPUHTED, 3JIEKTPOHArPEBaATEIbHBIE npuoopHI,
AJIEKTPOOCBETUTEINIbHBIE PUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpoOMAZHUMHAA UHOYKYUSA

Iloctosguupie  MarauThl.  B3amMojaelcTBHE  IIOCTOSHHBIX ~ MarHHTOB.
MarautHoe mnose. BekTtop MarHuTHOM HHAYKIMHU. [IpuHOuMn cynepno3uuuu
MarHUTHBIX MoJieh. JIMHUKM MarHuTHOM MHAYKIMU. KapThHa JTUHUNA MarHUTHOMH
WHYKIIUU TO0JI1 MNOCTOSIHHBIX MarHUTOB.

MarautHOoe T1OJ€ TPOBOJHHKA C TOKOM. KapTuHa IHMHUNA WHIYKIUU
MAarHUTHOTO TOJISI JUIMHHOTO MPSIMOrO IMPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTere mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HaIPABJICHUE.

Cuna JlopeHiia, e€ MOyJib U HamnpasiieHUe. [[BuKeHue 3apsHKeHHOM YacTHUIIbI
B OJJTHOPOJAHOM MarHuTHOM mnoJje. PaGota cuibl JlopeHiia.

SIBneHue AJIEKTPOMAarHUTHOM HWHAYKOWU. [loTOK BeKTOpa MarHUTHOU
WHIYKIUW. OJEKTPOABIKYINAS CWla WHAYKUIMU. 3aKOH AJIEKTPOMAarHUTHOMN
unaykiuu dapanes.

BuxpeBoe »yiekTpuueckoe TmoJie. DJIEKTPOJBHXKYINAs CUJa HWHIYKIIMKA B
MIPOBOJIHUKE, JBUKYIIEMCS MOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE.  SIBIEHHME CAaMOMHAYKIMU. OJIEKTPOABMXKYIIAsS  CHIIA
CaMOUHAYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: TMOCTOSHHBIE
MAarHuThl, 3JICKTPOMArHUThI, 3JIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIUOHHAS TICYb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MATHUTHBIM MOJIEM.

JIMHUY MHAYKIIMU MAarHUTHOTO TIOJISI.

B3anmopenicTBue 1ByX NMPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HencrBue cuibl JIopeHa Ha HOHBI JEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHOW UHIAYKILIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOABIIKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH U3MEHCHUS
MarHUTHOT'O ITOTOKA.

SIBiieHME CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIE€HUS 3JEKTPOMATHUTHON WHAYKIIUU.

Paszpnes S. KoneOanus u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KOJ1€OAHUA

KonebOarenpnasgs  cucrema. (CBOOOIHBIE  MEXaHHUUYECKHE  KoJcOaHUs.
["apmonnueckue konebanus. Ilepuoxa, wyacrora, amrmryna u ¢asza KoseOaHHi.
[IpyxvHHBIN MasATHUK. MaremMaTU4eCKnii MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
kosneOanuit. [IpeBpaiiienre sHEPrur Mpu rapMOHNUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTyp. CBOOOAHBIE DJJICKTPOMArHUTHBIE KOJICOAHUS B
UJCaIbHOM KOJIeOATeTbHOM KOHTYpE. AHAJIOTUS MEXAY MEXaHUYECKUMHU W
ANEKTPOMarHUTHeIMH KoseOanusmu. Dopmymna Tomcona. 3akoH CcoOXpaHEHHS
SHEPruu B UJEATBHOM KOJIEOATETbHOM KOHTYpE.

[IpeacraBiaeHue o 3aTyXawuX KoseOaHUsIX. BbIHYXICHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeiHYy K I€HHBIC DJIIEKTPOMArHUTHBIC KOJIEOaHUSI.

Ilepemennbii  TOK. CHHyCOMAAIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa M
HaIpsKEHUS.

Tpanchopmatop. [IpousBoacTBo, nepemada U MoTpeOICHUE IEKTPUUECKON
SHEPIruM. DKOJOTHYECKUE PUCKU MPU MPOU3BOJACTBE 3AJeKTpodHepruu. KymnbTypa
UCIIOJIb30BAHUS AJICKTPOIHEPTUHU B MIOBCEAHEBHOMN KU3HHU.

TexHnueckue yCTpOMCTBA M TNMPAKTUYECKOE INPUMEHEHUE: DIIEKTPUUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JINHUU JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjeOaTeNbHOM CUCTEMbl (MPY>KUHHBIN WK
MaTEMaTUYECKUN MASITHUK).



Habtoienne 3aTyxaronux KojaeoaHui.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaGmonenue pesonanca.

CB0oOOHBIC 2JIEKTPOMArHUTHBIC KOJICOaHMS.

OcuusiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HAMPSDKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3oHanc 1mpu 1OCIENOBAaTENIbHOM COEAUHEHUU PE3UCTOPA, KaTYIIKU
WHJYKTUBHOCTH M KOHIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOoIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomoi

HccnemoBanre 3aBUCHMOCTH TIEPHOJIa MAIIBIX KOJIEOAHWW Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Tpy3a.

HccnegoBanue MEpeMEHHOTO TOKAa B 1€MW U3 MOCIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexannueckue BOJHBI, YCJIOBUsA pacnpoctpadHeHus. llepuoa. CkopocTh
pactpocTpaHeHusi W JJiMHa BOJIHBL. [lomepeyHble U TPOJOJILHBIE BOJIHBI.
WNuTepdepenius u audpakuus MEXaHUUeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI U3JIYyYEHHUS AJEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrauus BektopoB E, B, V B anekTpoMarautHoil BonHe. CBolicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHWE, MPEJOMIICHUE, TOJsIpu3amus, audpakmus,
unrepdepenysi. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[[lkana »7€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIIMTIBEI paANOCBS3U U TeleBUIeHus. Paquonokanms.

DIEKTPOMarHuTHOE 3arpsA3HEHUE OKPYKAIOIIECH CPEIbI.

TexHuueckue yCTpoHMCTBA U MPAKTHUUECKOE TMPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YAbTPAa3BYKOBAas JIUArHOCTMKA B TEXHUKE W MEJUIIMHE, pajap,
paaroNpUEMHUK, TEJIEBU30P, aHTeHHa, Tenegon, CBU-neusb.

Jlemoncmpayuu

OO6pa3oBaHKe U pacPOCTPAHEHUE MOMEPEYHBIX U MPOJAOJIbHBIX BOJH.

Kone6momeecs Teno kak HCTOYHUK 3BYKA.

HaGmronenue oTpakeHus U MPEIOMIICHUST MEXaHUYECKUX BOJIH.

Habmonenne unrepdepeHimu u Audpakiiuu MEXaHMYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmtonenue cBs3M T'POMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM H
4acTOTOU KoJieOaHU M.



HccnepoBanue  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpa)KeHue,
npesoMIIeHHe, oNspu3anus, 1udpakius, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsmMonMHENHOE pacHpOCTPAaHEHUE CBETA B
oxgHopoaHou cpeae. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne n300paxxeHui B
IJIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTeNh
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenesbHBI yroja IOJIHOIO
BHYTPEHHET'O OTPAKEHUS.

Hucnepcust ceera. ClioxxHbIN cocTaB 6emoro ceera. [[ser.

CobOuparomue u pacceuBaromive JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsHME W ONTHUYECKash Ccuiia TOHKOW JuH3bL llocTpoeHue m3zoOpaxkeHUil B
COOMpArONINX W pacCenBAIONMUX JMH3aX. DOpMyiia TOHKON JIMH3BL Y BEITUYCHHE,
JABa€MOE€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. HMurtepdepeniuss cera. KorepeHTHble HUCTOYHUKHU.
VYcnoBust HaOMIOMEHUS MAaKCUMyMOB M MHUHHUMYMOB B HWHTEpPPEPEHIIMOHHOMN
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaknusa cBera. JudpakiuonHas pemeTka. YcCIoBUE HaOIIOJIEHUS
[JIABHBIX ~MaKCMMYMOB TpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyNa,
doToanmapar, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OINTHKA, TUPPAKITUOHHAS PEHIETKA, TTOJISIPOUSI.

Jlemoncmpayuu

[IpsamMonMHENHOE pacOpOCTpPaHEHUE, OTPAXKECHUE U MPEIOMIICHHE CBETA.
OnTuyeckue npruOOpBI.

[TonHoe BHyTpeHHEE OTpaxkenue. Moaenb CBETOBOAA.

HccnenoBanue cBOMCTB 300paKeHU B JIMH3aX.

Moaenu MUKpOCKoOMa, TEIECKOMA.

Hab6mtonenne unTepdepeHIuu cpera.

Hab6mronenue nudpakium cBera.

HabroeHne nucnepcun cBeTa.

[Tonydenue crnekTpa ¢ HOMOIIBIO TPU3MBI.

[TonydyeHnue criekTpa ¢ TOMOLIBIO TU(PPAKIIMOHHON PEIETKH.

Habntoenue nonsipu3aiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomoi



N3mepeHne noka3aressi IpejoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB N300pakKeHU B JIMH3aX.
Hab6mronenue nucnepcun cBeTa.

Paznen 6. OcHOBBI ClIeMATILHOM TEOPUM OTHOCUTEILHOCTH

['panunbl  NPUMEHHMMOCTHM  KJIAcCMYECKOW — mexaHukd.  [loctynarsl
CIIEHUAJIbBHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETAa B BaKyyMe, IPUHLINAI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpALIECHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBIL.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PENSTUBUCTCKON YaCTULbI. DHEPrus
ITOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHMOGOI ONMUKU
®otonsl. ®opmyna [Tnanka cBs3u sHEprun HOTOHA C €T0 YaCTOTONW. DHEPTHUs
Y UMITYJIbC (DOTOHA.
OtkpeiTe u uccienoBanue Gorodddexra. Onbiter A. I'. CTomeToBa. 3aK0HBI

dbotorpdekra. YpapHenue IDiinHmreitHa s dotodddexra. «KpacHas rpanuiiay
dbotordpdekra.

JaBnenune ceeta. Onbithl [1. H. JIebenena.

XUMHUUYECKOE JICUCTBUE CBETA.

Texaudyeckne yCTpPOWCTBA M TPAKTUYECKOE MPHUMEHEHHE: (HOTOITIEMEHT,
(doTtogaTumk, coaHeuHas 0aTtapesi, CBETOUO/I.

Jlemoncmpayuu

®otoddheKT Ha YCTaHOBKE C IMHKOBOM TTACTHHOM.

HccnenoBanne 3ak0HOB BHEITHETO (oTod(eKTa.

Cseronnon.

ConneuHnas GaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHUIO 0 -4acTHI.
[Imanerapnas mopens aroma. llocrymarel bopa. M3mydenwe u morionieHue
(OTOHOB MpHU MEpexojie aroMa C OJHOIO0 YpPOBHS 3HEPruu Ha Apyrou. Bumel
cnekTpoB. CIEeKTp ypOBHEN SHEPIUHU aToMa BOAOPO/A.

BonnoBbie cBoiicTBa yactull. Bonnsl ge bpoinsa. KopmyckynsipHO-BOJIHOBOM
TyaJii3M.

CHOHTAaHHOE U BBIHYXKJIEHHOE U3JIyYCHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHbIN
aHaiu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbiTa Pezepdopra.

OnpeneneHue IIUHBI BOJHBI JIazepa.

HaGmronenue muHeRYaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamophsie pabomoi

HabroieHre muHeyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIME CIIOKHOCTh CTpOoeHUs sApa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopma 1o ompeaesieHHI0O  cOCTaBa
paanoakTuBHOro wu3nydeHusd. CpoiictBa anb(a-, Oera-, ramMMa-u3JIy4deHUs.
Binsinue paini0akTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hyknonnas mopnens snpa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Torbl.

Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHHUE. 3aKOH PaJMOAKTUBHOIO pacnajia.

DOHeprus CBSA3U HYKJIOHOB B siipe. SlnepHbie cuibl. [ledext Maccel sapa.

Snepnsble peakuuu. JleneHue u CUHTE3 sAeEp.

Snepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOieMbl M MEPCHEKTUBBI
AIEPHON DHEPTETUKU. DKOJIOTUYECKUE aCIIEKTHI AI€PHON IHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKpPBITHE MTO3UTPOHA.

MeTtob1 HaOIOIEHNS U PETUCTPALIUU IIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalnbHble B3aUMOIEUCTBHS. ENMUHCTBO (hr3nuecKoil KapTHHBI MUPA.

TexHuyeckue ycTpoWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peaktop, aromHas 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomoi

HccnenoBanue TpeKoB YyacTHil (10 TOTOBBIM (poTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMMHU B ACTPOPU3UKH

Otanbl pa3BUTUA acTpoHOMHUH. [IpuKIagHOE U MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro Heba. CosBesnusi, spkue 3BE3ABI, IUIAHETHI, WX BHUIUMOC
JIBIDKCHHE.

ComnHeyHas cucTeMa.

Comune. ConHewyHast akTHUBHOCTh. Mcrtounuk sHepruu ConHIla W 3BE3L.
3BE3/7bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamma «CHEKTpalibHBIM Kiace —
CBETUMOCTBL». 3BE3JBI TJIAaBHOM ITOCJIEAOBATCIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3J TJIAaBHOW ITOCIIENOBATEIBLHOCTU. BHYTpEHHEE CTpPOEHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOKAECHUU U 3Bosironun ConHua u
3BE3/1. DTalbl )KU3HU 3BE3I.

Mneunsiit Ilyre — nHama ['amaktuka. Ilonoxxenne m aBmxenne ConHoa B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE IBIPEI B sA1pax
rajakTUK.

Bcenennas. Pacmupenue Beenmennoii. 3akon Xa06:1a. Paz0eranue raakTuk.
Teopust bosbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenus HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUM JJI ONpeNeNICHUs MOJIOKEHUSI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3/1usi CEeBEpPHOro MOJIyIIapys U SIPKHUE 3BE3/bI.

Ha6mronenns B Teneckon Jlynsl, ianer, Maeanoro [TyTu.

O0o0uaroniee NOBTOpPEHUE

Poner ¢u3uku U acTpOHOMHMHM B HKOHOMUYECKOM, TEXHOJOTUYECKOM,
COLIMATTLHOM M ATUYECKOHN cepax NesaTeIbHOCTH YeJI0BEKa, pOJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTHHE MUpa, POJb (PU3HUECKONU TEOPHUU
B (OpPMHpPOBAHMU TPEACTABICHUNA O (PU3NYECKONH KapTUHE MHUPA, MECTO
bu3MYecKON KapTUHBI MUpa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJIICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3H

N3ydenune kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kjacce OoCyIIECTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMHh MATEMAaTHUKH,
Ouonorun, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meodicnpeomemnovle nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYy4YHOI'O
MO3HAHUS: SIBJICHUE, HAay4HbId (akT, TUMOTe3a, (u3NyYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemwieHHWE CUCTEMbl yPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbl U MX MPOECKIIMU HA OCU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUH, MpPU3HAKA TOMOOHMS TPEyroJIhbHUKOB,
oTIpeieNICHNE IO TUIOCKUX GUTyp U 00BhEMA TEll.

buonoeusa: »nekTpuueckue SBICHHUS B KUBOM NpuUpoje, KojedaTreabHbIe
JIBU)KEHUSI B KUBOU MPUPOAE, ONTUUECKUE SIBICHUS B )KUBOW IIPUPOJE, ACHUCTBUE
paavanuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsl CTPYKTYpa TBEPABIX
T€JN1, MEXaHM3Mbl O00pa30BaHUA KPUCTALIMYECKOM PEIIETKH, CHEKTpalbHbIN
aHaJIM3.



l'eocpagua: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKUd MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEICKa3aHUE 3eMJICTPSICCHU .

Texnonocus: JNWHUM BIEKTpoNEpenady, TEHEpATOop MEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENb, WHAYKUMOHHASA II€4b, pajaap, pPaJdONpPUEMHHK, TEIEBU30P,
anteHHa, tenedoH, CBY-medb, IMPOEKIIMOHHBIN arapaTr, BOJOKOHHAs ONTHKA,
coJiHEeuHas Oarapes.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yuyeOHOro mpenvera «®Pusnuka» Ha ypPOBHE CpPEIHETO OOIIEeTo
oOpa3oBanusi (6a30BbI YPOBEHB) NOJDKHO OOECHEUYUTH JOCTHMIKEHUE CIIEYIOITIX
JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «DU3nka» T0IKHBI
OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloImMXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAINM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCIIMpPEHUE >KU3HEHHOTO
ONbITa U ONbITA JEITEIBHOCTA B MPOILIECCE peaau3alii OCHOBHBIX HaIpPaBJICHUMN
BOCIIUTATEIIbHOW JIESTEILHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaskaaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIOIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUHCKOTO 00IEeCTRA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYEIIOBEUECKUX T'YMAaHHCTUYECKHX U
JEMOKPaTUUYECKUX IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TIPa’kIaHCKOIrO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHNU B 00pa30BaTEILHON OpraHU3aIliy;

YMEHHE B3aMMOJICVCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHMSAMU U Ha3HAYCHUECM;

TOTOBHOCTB K TYMAHUTApPHON U BOJIOHTEPCKOMN AEATEIILHOCTH;

2) IaTPMOTHYECKOr0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaIaHCKOMN WUJICHTUYHOCTH,
MaTPUOTHU3MA;

IIECHHOCTHOE OTHOUIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUAM
POCCHICKHMX YYEHBIX B 0071aCTH (DU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYaIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JEATENbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJla B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTEeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUAsi 3CTETUKY HAYYHOT'O TBOPYECTBA,
npuUCylero Gu3n4ecKon HayKe;



5) Tpy10BOro BOCIIMTAHMS

MHTEpPEC K Pa3IMYHbIM cepam MpodecCHOHATBLHON AESITeNbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBHIOOP
Oynyieit mpodeccuun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3KMKY HA TIPOTSKEHUU BCEH KU3HU;

6) IK0JIOrM4€eCKOro BOCIIUTAHMS :

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKONH KYJBTYPHl, OCO3HAHHE TIIOOATHHOTO
XapakTepa YKOJIOTHYECKUX MpooIieMm;

IJJAHUPOBAHUE U OCYILIECTBJIEHUE JEHCTBUIM B OKPYKAIOIIEH CPEe/ie HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOrO PA3BUTHUS YEIIOBEUECTBA;

pacHIMpPEeHUE OIbITa JESITEIbHOCTH 3KOJOIMYECKONM HANMpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 PUBHKE;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JI€SITENIbHOCTH, TOTOBHOCTh B IIPOIIECCE
u3ydeHuss  (U3UKU  OCYIIECTBISATH  MPOCKTHYIO UM HCCIEAOBATEIbCKYIO
NEATEIbHOCTh UHINBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiicTBUSs
ba3oBble JIornyeckue aeiicTBUA:
CaMOCTOATENbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh  IMPoOJIeMy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpPENCIIATh LEJIH JACATEIbHOCTH, 33/1aBaTh NapaMETPbl W KPUTEPUH HX
JIOCTHKCHMUS,
BBISIBJIATh ~ 3aKOHOMEPHOCTM W MPOTHUBOPEUHMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;
pa3pabaThIBaTh IIaH PEIICHHS MPOOJIEMBbI C YYETOM aHalIM3a WMEIOIIUXCS
MAaTEpPUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIECICTBUI JIESITEILHOCTY,
KOOPJIMHUPOBATh M  BBHINIOJIHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBaTelbCKRe AeHCTBUS:
BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHATHUAMU W METOAAMM
(u3HUECKON HAYKH;



BJIaJIETh HaBBIKAMU Y4EOHO-HCCIICOBATEILCKON U MTPOSKTHOU JEATEIbHOCTH
B 00J1aCTH (DU3UKHU, CIIOCOOHOCTHhIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pEIICHHs 3a7a4 (PU3MUECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB TTO3HAHUS;

BJIAJIETh BHUJAMH JICATCIBHOCTH 110 TIIOJTYYCHHIO HOBOTO 3HAHWS, €ro
UHTEPIpPETAIlUU, MPeoOpa3OBaHUIO M TPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX
CUTYallUsiX, B TOM YHCIIE TIPU CO3J[aHUU YIEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M UM aKTyallu3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEIICHUs, HAXOIWUTh apryMEHTHI Ui J0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 32/1aBaTh IMapaMeTPbl U KPUTEPUH PEIICHHUS;

aHATM3MPOBATh TOJYYCHHBIE B XOJA€ pEIICHWS 3a7add  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh # (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTENbHOMN
JESITETbHOCTH, B TOM YHCIIE TIPU U3YICHUH (PU3HUKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh T[EPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUYECKYI0 00JacTh
KU3HEICATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI M PEIICHHUS;

CTaBHUTb MPOOJIEMBI U 3aJ1a4H, OITYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU TMONYYCHHS WHGOpManu (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh TIOWCK, aHaJM3,
CHCTEMAaTH3allMI0 M HHTEPIPETANNI0 WHPOPMALUK Pa3INYHBIX BUIOB U (opm
IIPE/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(OpMAITNH;

UCIIOJIb30BaTh  CpPeACTBA WH(MOPMAINMOHHBIX Y KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PENICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3a7ad ¢ CoOOJIIOJICHHEM TpeOOBAaHUM HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THUTUEHBI, PECypCcOCOEpPEeKEeHHUs, TMPABOBBIX M  OTUYCCKUX HOPM, HOPM
UH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/IaBaTh TEKCThI (PU3MYECKOTrO COJCpX,aHWs B pPa3TUYHBIX (popmarax ¢
y4€TOM HazHayeHUs1 HGOPMAILUU U 1EJIEBON ayJUTOPUH, BIOMpAasi ONMTUMAIIbHYIO
dbopMy mpeCcTaBIeHUS U BU3yaTU3allNN.

KoMMmyHHKaTHUBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:
OCYIIECTBIIATh  OOIIEHME Ha Yypokax (U3UKM U BO BHEYPOUHOU
NEeSTENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIUKTHBIX CUTyallUi W cMsrdarb
KOH()JIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOK TOYKY 3PEHHS C HMCIIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB;

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM U WHIAWBUIYAIBHOU
paboThI;

BBIOMpAaTh TEMATHKY W METOJIbI COBMECTHBIX JIEUCTBUU C y4E€TOM OOIIUX
VUHTEPECOB U BO3MOKHOCTEU KAXKI0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATh €M  COBMECTHOW  JIESITEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUMHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTaBILATH IUJIaH JIEMCTBUM,
pacnpeiessiTh pojid ¢ y4éTOM MHEHUW Y4YaCTHHKOB, OOCYXXJIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHWBATh Kaye€CTBO CBOETO BKJIAJa M KaXJOTO0 YYaCTHUKA KOMAaHJIbI B
o0l pe3yabTaT N0 pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIC TMPOEKTHI, OILICHMBATh HJIEM C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh MO3UTHBHOE CTPATETUYECKOE TOBEACHUE B PA3IUYHBIX
CUTYAIUSX, IPOSBIISITH TBOPUECTBO U BOOOpAXKEHNE, ObITh MHUITMATUBHBIM.

PeryisiTuBHbIC YHHBepcalbHbIe Y4eOHbIE e CTBUSA
Camoopranmszanms:

CaMOCTOSITEIbHO OCYILECTBIISITh TO3HABATENIbHYIO JEATEIBHOCTh B 00J1aCTH
(U3MKM M aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIHpOBATH
COOCTBEHHBIE 33a4U;

CaMOCTOATEJIBHO COCTAaBIIATh IUIAH PELICHUSA DPACUETHBIX M KayECTBEHHBIX
3aJa4, IJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C YU4ETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYal[UsIM;

pacuIMpATh paMKU y4€OHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOYTCHUI;

JieNaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpoOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 34 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh ()OPMUPOBAHUIO M NPOSBICHUIO HPYAULMM B 00JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBINA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, 3MOLMOHANbHBIN HHTE/VIEKT:

J1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJI€Th  HABbIKAMHU  IO3HABAaTEIbHOW  pe(JeKCUHM KaK  OCO3HaHMUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX pPE3YyJIbTAaTOB H
OCHOBaHMUI;



UCIOJIb30BaTh NPUEMBI PEPIEKCUU JUIsl OLEHKHU CUTYyalluu, BbIOOpAa BEPHOIO
peleHus;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHHUS MO HX
CHUXKCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTHl JPYyTUX IpPH aHaJIU3€ pPE3yJbTATOB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAas CBOM HEAOCTATKHU U IOCTOUHCTBA;

IPUHUMATh MOTHBBI W apryMEHTHl JPYyTUX MpU aHAJIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OLUIUOKHU.

B mpouecce NOCTHKEHHMS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOTrPaMMBbI
no ¢u3MKe I YPOBHS CpegHEero ooOmero oOpa3oBaHHA Y OO0YyYarOIIKMXCS
COBEPILIECHCTBYETCS AMOLIMOHAJIBHBIA WUHTEIUIEKT, IIPEATIONAT AN
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHMSI, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIbHOE
COCTOSIHUE, BU/IETh HANPABICHUS PA3BUTHS COOCTBEHHON 3MOLMOHAIBHON C(hephl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAHMS, BKIIOYAOIIEI0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE IIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAaThCS K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBISTH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMH, BKJIFOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
ycrexy, ONTUMHU3M, HHHUIMATHBHOCTb, YMEHHE JI€MCTBOBAaTh HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIIOYAOIIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHATIBHOE COCTOSIHUE
ApYTruX, Y4YUTBIBATh €ro MpPH OCYIIECTBIECHUU OOILIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COIIMANIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IpYIMMH JIFOJbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUAIOLIUXCS YMEHUINA:

JIEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTo (U3MKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKON AECATEILHOCTH JIOJCH;

YUUTHIBATh TPAHULIBl TMPUMEHEHHS] HW3YYEHHBIX (PU3NYECKUX MOJENE:
MaTepHalibHasg TOYKa, MHEpLUaIbHas CHCTEMa OTCYETA, AOCOIIOTHO TBEPIOE TEO,
UJICANIbHBIN I'a3, MOJAEIIM CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AJIEKTPUYECKUM 3apsi/] pu pelieHnH (pU3NYeCcKUX 3a1ay;



pacrno3HaBaTh (pu3nyeckue siBIeHUs (MPOLECChl) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKOW TEOPUU CTPOECHHUS BEUIECTBA U
AJEKTPOAMHAMUKHU:  PaBHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JNBIKEHUE, CBOOOJHOE TMAJCHUE TeJ, JABUKEHHUE MO OKPYXKHOCTHU, HHEpIUS,
B3auMojieiicTBUe Tei, Auddy3us, OpOYHOBCKOE IBUKEHUE, CTPOCHHUE KUIKOCTEH
Y TBEPBIX TEJ, U3BMEHEHHE 00BbEMA TeJ MPU HarpeBaHUM (OXJIaXKIEHUH), TEIJIOBOE
pPaBHOBECHE, HCMAPECHHUE, KOHJECHCALMS, IUIABICHHUE, KPUCTAJUIM3ALMS, KUIICHHE,
BJI&KHOCTh BO3/1yXa, MOBBILICHHE JIABJICHUS ra3a Py €ro HArpeBaHUM B 3aKPBITOM
COCyHE, CBS3b MEXAY IapaMeTpaMH COCTOSIHHMS Traza B  M30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3aUMOJIECUCTBUE 3aPsA0B;

ONUCHIBATh MEXAHWYECKOE IBMIKEHHUE, UCIOJb3ys (PU3MUYECKHe BEIMYUHBI:
KOOpJIMHATA, MYyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
WMIYJIC T€JIa, KHHETUYECKAash SHEPrus, MOTCHIMAIbHASI SHEPrUsl, MEXaHUYECKas
paboTta, MexaHW4YecKas MOIINHOCTh; TPU OMNHCAHWHM TIPABWJIBHO TPAKTOBATh
(bu3MUeCcKuil CMBICT HUCIHOJB3YyEeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIBI,
HaXOAUTh (OPMYJIbI, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIUYUHY C JAPYTUMHU
BEJTMYUHAMU;

OMMUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SBJIECHUS,
UCIONB3ys (U3MUECKUE BEJMYMHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeaHss
KMHETUYECKAsT SHEPrus XAO0THYECKOrO JBUKEHUS MOJIEKYJ, CPEOHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI Heprusi, padora rasa,
KOX(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUSL TEIJIOBOTO JBUTATENs; IPU ONHUCAHUU
NPAaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HUCIOJIB3YEMbIX BEJIMYUH, HUX
0o00O3HAYEHUS] W EAWHUIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUUYHHAM;

ONMCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOWCTBA BEUIECTBA U JJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), MCIONb3Ysl (PU3MUYECKHE BEIMYUHBI: DJIEKTPUUYECKUN 3aps/,
AIEKTPUYECKOE T0JIEC, HAPSLKEHHOCTD I0JI, MOTEHIHA, Pa3HOCTh ITOTEHINAJIOB,;
Opy OMNHCAHUM TPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHMS W €AUHUIIbI; YKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEIMYUHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLECCHl U SIBJICHUS, UCIONb3Yysd (PU3HUECKHE
3aKOHBI ¥ MPUHLMIIBL 3aKOH BceMupHoro tsirotenus, I, II u I 3akonsr HeroToHA,
3aKOH COXPAHEHHS MEXAaHWYECKOM OHHEPruM, 3aKOH COXPAaHEHUsS HMITYJIbCa,
NPUHLUII CYNEPIO3UIUU CUJ, NPUHLMI PABHOINPAaBUS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUsI BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSA3b CPEIHEN KHUHETUYECKOM SHEPTrUM TEIUIOBOTO JBHKEHHUSI MOJIEKYII C
a0COIOTHOM TeMIlepaTypoil, MEepPBbIi 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPaHCHHSI
AJEKTPUYECKOr0 3apsAna, 3akoH KynoHa, mpu 53TOM pas3nuyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHUIIBL,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyarh YCJIOBUS UX O€30MacHOr0 HMCIOJIb30BAHUS B
TIOBCEJIHEBHOM JKU3HU;

BBHITIONTHATh OKCIIEPUMEHTHI 10 HCCICAOBAHMIO (PU3UYECKUX SIBICHUU W
IPOIIECCOB C HCMHOJb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MpPHU 3TOM
dbopMynupoBaTh MpoOiemMy/3afady U THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
co0upaTb YCTAaHOBKY U3 NPEIJIOKEHHOTrO 00O0pYyIOBaHUS, NPOBOAMTH OMNBIT U
bopMyIUpOBaTh BHIBOJBL;

OCYIIIECTBIIATH MPSMbIE U KOCBEHHBIE U3MEpPEHUS (PU3MUECKUX BEIIMYWH, TIPH
TOM BBIOMpATh ONTUMAIbHBIN CHOCO0 M3MEPEHHUS M HCIOIb30BATh HU3BECTHHIC
METO/IbI OLIEHKH MOI'PEIIHOCTEN N3MEPEHNN;

UCCIIEIOBATh  3aBHUCHUMOCTH  MEXIy (U3MUECKMMH  BEITMYHMHAMH  C
UCIIOJIb30BAHMEM TIPSIMBIX HM3MEPEHUH, MPHU STOM KOHCTPYHUPOBATH YCTAaHOBKY,
bukcUpoBaTh PE3yNbTATHl MOJTYYECHHOW 3aBHUCHUMOCTU (PU3NYECKUX BEJIWYUH B
BU/JIe TaONMUI U TpadUKOB, JIeJaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIEA0BAHNUS;

coO0/1aTh MpaBwiia 0€30MacHOro Tpyda MpU MPOBEICHUHM HCCIIEIOBAaHUN B
pamMkax ydeOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATENLCKOM M TMPOEKTHON
JESITENIbHOCTU C HUCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1TAOOPATOPHOTO
000opy10BaHHS;

pelarh pacy€éTHbIE 3aJaud C SIBHO 3aJaHHOM (PU3MYECKON MOAEIbIO,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI U TIPUHIIUITBI, HA OCHOBE aHANIM3a YCIOBHUS 3a1a4H
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACHATh (U3MUECKUE BEIMUYUHBI U (POPMYIIBI,
HEOOXOUMBIE NIl €€ pEIlIeHUs], MPOBOJUTh PAcu€Thl U OLIEHUBATh PeajbHOCTb
MOJTYyYEHHOTO 3HaUeHUS (PU3NYECKON BETUINHEI;

pelaTh KaueCTBEHHBIC 33/1a4M: BBHICTPANBATh JIOTUYECKU HEMPOTHUBOPEUHBYIO
LENOYKY PACCYKICHUW C OMOpPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIONIb30BaTh ~ MPU  pPEIIEHWHM  Yy4eOHBIX  337ad  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTHUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
U TIpeICTaBiIeHUs] y4eOHON U HAyYHO-TOMYJSIPHOM MH(OpMAaNUU, MOJIYyYeHHON W3
Pa3IMYHBIX KICTOYHUKOB, KPUTHYECKU aHATM3UPOBATh MOJTy4aeMylo HH(pOopMaIuio;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOSKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE TIPOLIECCOB OKPYKAIOIIET0O MHpa, B DPa3BUTHE
TEXHUKHW U TEXHOJOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TOBCEIHEBHOW KU3HU
Uit obecrieueHusi 6€30MacHOCTH IPU O0pallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU



yCTPOMCTBAMHU, JJIsl COXPAHEHMSI 3/I0POBbsI U COOJIIOICHUSI HOPM 3KOJIOTHYECKOTrO
IIOBEJECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJIHEHUEM PpA3IUYHBIX COLMAIBLHBIX pOJIEH,
IUTAHUPOBATh PaboOTy TPYNIbl, PALMOHAIBHO paclpenesisiTh OO0f3aHHOCTU H
IJIaHUPOBATh ACSATENbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJI€KBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIBI B PELICHUE PACCMAaTPUBAEMO MTPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojib U MecTO (PU3MKH B (HOPMUPOBAHHUU
COBpPEMEHHON HAy4YHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTHM, B MPAKTUYECKOW AEATEIBHOCTHU JIIOJCH, LEIOCTHOCTh U €IMHCTBO
¢u3nyeckoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YyYEHHBIX (U3HUECKUX MOJCIIeH:
TOYEYHBIA DJIEKTPUYECKUM 3apsAf, JIy4d CBETA, TOUYCYHBIM UCTOYHHUK CBETA, sAECPHAs
MOJIENIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO siapa MpU peleHur (U3HYEeCKUX
3a/1ay;

pacmno3HaBaTh (pu3MYECKre SBICHUS (MPOIECCHI) U OOBSICHATH MX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKH: 3JIEKTPUUYECKAs IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEHCTBHS TOKA, B3aHUMOJICUCTBUE
MAarHuTOB, JJICKTPOMArHWUTHAasT WHAYKUUSA, JEWCTBUE MAarHUTHOTO TMOJsA Ha
MPOBOJHUK C TOKOM U ABWXKYIIUICS 3apsji, DJIEKTPOMArHUTHBIE KOJICOAHUS H
BOJIHBI, NPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHUE, INPEIOMIICHHE,
uHTepdepeHuns, AUGpakuus W [OISpU3alUs  CBETa, JUCIEpPCHs CBETa,
dbotoanexkrpuueckuii 3¢hexT (hoTodddeEKT), CBEeTOBOE J1aBlieHUE, BOSHUKHOBEHHE
JUHENYaTOr0 CIEKTpa aroMa BOJOpOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOAKTUBHOCT;

ONKCHIBATh H3yUYEHHBbIE CBOWCTBA BEIIECTBA (IJEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHUE,  AJEKTPUYECKYID  MPOBOAUMOCTh  PA3JIMYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SABJICHUS (MIPOLIECCHI), HCMONB3Ys (U3MUYECKUE BEIHMYUHBIL:
ANEKTPUYECKUI 3apsill, cujia TOKa, DJIEKTPUUYECKOE HANPSKEHUE, AIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHIHMATIOB, JIEKTPOABMKYILAs CHIia, pabdoTa TOKa,
MHIYKOHWS Mar"uTHOTO MOJisA, cuia Ammnepa, cwia JlopeHna, WHAYKTUBHOCTH
KATYIIKH, SHEPrusi AJIEKTPUYECKOr0 M MAarHUTHOTO TOJIEH, MEepUoJ U YacroTa
KonebaHuii B KojeOaTeIbHOM KOHTYpe, 3apsiji M CcWjla TOKa B IIpolecce
FapMOHUYECKUX JJEKTPOMATHUTHBIX KoJieOaHuM, (POKyCHOe paccTosiHHME U
ONTUYECKAasl CWJIa JIMH3BI, MPU OMUCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBICI UCIOJb3YEMbIX BEJIMYMH, KX OO0O3HAYEHUS W €JAUHUILIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMH
BEJIMYMHAMU;



ONKCHIBATh H3YYCHHBIE KBAHTOBBIE SBJICHUS M IPOLECCHI, HCHOJIb3YA
(u3nuecKkre BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, SHEPTUsl U UMMYJbC (DOTOHA, MEPHO MOTypacaaa, SHEPTUs CBI3U
aTOMHBIX $J€p, MpPH OINKUCAHWUU MPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHMS] M E€JIMHHUIIbI, YKa3biBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIpYTUMH BEJIMYMHAMHU,
BBIUYHCIISITh 3HAUCHHUE (PU3NUECKOI BEIIUMYNHBI;

aHAM3MUPOBaTh (PU3HUECKHUE TMPOLECChl U SBICHUS, UCTHOIb3Yysd (PU3UUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEIBHOIO U NapaJIeIbHOTO
COCIMHEHUS IPOBOAHUKOB, 3aKOH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WMHIYKIHAH, 3aKOH MPSAMOJUHEWUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHINTEWHHa i Gorodddexra,
3aKOH COXPAHEHUSl DHEPrUM, 3aKOH COXPAHECHHMS HMMIYJbCA, 3aKOH COXPaHECHUS
ANEKTPUYECKOIO 3apsA/ia, 3aKOH COXpPAaHEHUs MaccoOBOr0 4ucia, Mmoctynaatel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE BBIPAKEHHWE M YyCIOBUSA (IpaHMIBI, 00JIACTH)
IPUMEHHMOCTH;

OIpEAEIIATh HANPABIEHUE BEKTOPA HMHIYKIIMM MAarHUTHOTO MOJII IPOBOJIHHKA
C TOKOM, CuJIbl AMriepa v cuibl JIopeHia;

CTPOUTh M OIMCHIBaTh HM300pa)K€HUE, CO3/1aBaeMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBIMOJIHATh HKCIIEPUMEHTHI [0 HCCIECJOBAHUIO (PU3MUECKHX SIBICHUH H
IPOLECCOB C HCIHOJB30BAHMEM INPSIMBIX M KOCBEHHBIX W3MEPEHMI: IPH 3TOM
dopMynupoBaTh MpoOjemMy/3afadyy W THUIOTE3y YYEOHOro OSKCIEpUMEHTA,
coOuparb YCTaHOBKY H3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOAUTH OMNBIT M
(dbopMyIHpOBaTH BEIBOIBL;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (DU3NMUECKUX BEJIWYUH, MPU
TOM BBIOMpaTh ONTUMANbHBIA CHOCO0 W3MEPEHHsS] M HCIOJIb30BATh W3BECTHHIC
METO/IbI OLICHKH MOI'PEIIHOCTEN N3MEPEHNN;

UCCIIEZIOBaTh 3aBUCHUMOCTH (U3MYECKUX BEJIWYMH C HCIOJIB30BaHUEM
OpSMBIX HM3MEPEHUN: MpPU STOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHPOBAThH
pPE3YNbTATHI MOJTYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEJIMYUH B BUJIE TaOIHIl U
rpauKoB, 1e7aTh BBIBOJIBI IO PE3ybTaTaM HCCIEAOBaHUS;

coOr0/1aTh MpaBwiia 0€30MacHOr0O Tpyda MPHU MPOBEICHUHN HUCCIIEIOBAaHUN B
pamMkax ydeOHOro OHKCIIEpPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOW M MPOEKTHOMN
JESTENBHOCTU C HMCIOJB30BAHUEM H3MEPUTENBbHBIX YCTPONCTB U J1TAOOPATOPHOTO
000py10BaHHS;

pemars pacy€THbIE 3aJa4yd C SIBHO 33JJaHHOM (DU3MYECKON MOJETbIO,
UCIOJIb3Ys (PU3NYECKHUE 3aKOHBI U MIPUHIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/1auu



BBIOMPATh (PU3UUECKYIO MOJEIb, BBIIEIATH (PU3NUECKHE BEIUYUHBI U (DOPMYIIBI,
HEOOXOAUMBIE JUIsl €€ pElIeHUs, MPOBOJIUTh Pacuy€Tbl U OLEHUBATh PEAbHOCTH
HOJYyYEHHOI'O 3HaYeHUs! (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LIEMIOYKY PACCYXKJCHHUIl C ONOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ NpPU  PEIIEHHH  y4eOHBIX  337a4  COBPEMEHHbBIE
MH(OPMAILIMOHHBIE TEXHOJOTUU JUI TMOUCKA, CTPYKTYpUPOBaHUS, UHTEPIpPETALUU
U TIPEJCTaBICHUS y4eOHON M HAYYHO-MOMYIAPHOW MH(YOPMALIUH, TTOITYYEHHONW U3
pa3INYHBIX UICTOYHUKOB, KpUTHUECKH aHAIU3UPOBATh MOIY4aeMyr0 HH()OPMALINIO;

OOBSACHATh MNPUHUUIIBI JEHCTBUS MAalIMH, HOPUOOPOB M TEXHUYECKHX
YCTPOWCTB, pa3inyarh YCJIOBHUS MX 0€30I1aCHOIO MCIOJIb30BAaHUS B IIOBCEIHEBHON
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHUS IO (U3MKE B TMOBCEAHEBHOU >KHU3HU
U o0ecrieueHusi Oe30MaCHOCTH IPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMHU
yCTPOICTBaMHU, JJIsl COXPAHEHUSI 3I0POBbsI U COOJIIOICHHUSI HOPM 3KOJIOTMYECKOTO
IIOBEJICHUSI B OKPYKaIOLIEH Cpele;

paboTrate B TpyHIe C BBIIOJHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpyHmbl, PALMOHAIBHO PpACHpPEleiiaTh OO0S3aHHOCTU U
IUTAHUPOBATh JIESITENLHOCTh B HECTAHJAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHUBATH
BKJIJl K&KJIOTO U3 YYaCTHUKOB I'PYIIIHI B PELIEHUE PACCMATPUBAEMOI IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITIACC

KosmnuyecTBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM (un¢posbie)
Ne i/ Kontposbuble | IlpakTuyeckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PUBUKA U METO/JbIl HAYYHOTI'O TIO3HAHUA
Bbu6muoteka [JOK
1.1 @u3nKa ¥ METOABI HAYYHOT'O TIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
29 e 7 buonotexa [JOK
https://m.edsoo.ru/7f41bf72
bubomuotexa [JOK
2.3 3 6 1 1
AKOHDPT COXPATCHI B MEXQHIIE https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18
Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KHHETHIECKOMN 9 1 bubmoreka [JOK
’ TEOpUH https://m.edsoo.rw/7f41b£72
3.2 OCHOBBI TEPMOJIMHAMHUKH 10 1 bubmaorexa IIOK
https://m.edsoo.ru/7f41bf72
13 ArperatHbie COCTOSIHUS BEIIIECTBA. 5 bubmnorexa [IOK
' @Da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72



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

Uroro no pazneny

24

Pazgen 4. JIEKTPOAUHAMUKA

4.1 DIIeKTpOCTaTUKA 10 Brbmiorexa LIOK
’ FICKTP https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 251eKTpUUYECKUH TOK. TOKHU B 2 bu6mmoreka [IOK
' Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO YACOB T1O ITPOI'PAMME 68



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

11 KIIACC

KoaudecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM (uu¢poBbie)
Ne n/mt Konrpoabsnbie | IIpakTuuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJJIEKTPOAUHAMUKA
L1 MarnuTtHoe noJie. DIeKTpoOMaraHuTHas 1 | 3 bubnunorexa [IOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Wtoro no paznenry 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnn4eckue U 3JeKTPOMarHuTHbHIE 9 1 butmmoteka [{OK
' Konebanus https://m.edsoo.ru/7f41c97¢
MexaHU4eCcKHUe U 3JIEKTPOMArHUTHEIC butmmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢
23 Orrruka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢
Wtoro no pazneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI CIIEUATBHON TEOpUU 4 1 butmmotexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThl KBAHTOBOM ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41¢97¢



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

buomioTexa [JOK

4.2 Crpoenue aToma 4
https://m.edsoo.ru/7f41c97¢
bu6mmoteka [TOK
43 A 5
TOMHOS 21p0 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaemny 15

Pazgea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKH

5.1 DNeMEeHTHI aCTPOHOMHH B acTPO(PHU3UKH 7 bubmiorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no paznery 7
Paznen 6. OBOBIAIOLIIEE IOBTOPEHUE

6.1 O6o01maro1iee NOBTOpEHNE 4 ngi;;tg:ogzﬁfmcg%
Wroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB ITIO ITPOI'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Kosn4yecTBo 4acos JJIeKTPOHHBbIE

Ne Hdara undposbie
Tema ypoxa Konrpoasnbie | IIpakTHyeckue

n/n Bcero u3yyeHusi | oOpa3oBaTesIbHbIE

padoTsl padoTsI
pecypcsbl
®u3nkKa — HayKa O IPUPOJIE.
1 0 Y pup 1 bu6nuoreka [HOK
ay4yHble METO/IbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaroLIero Mupa
Ponb n Mecto Gusuku B

) (hopMHPOBaHUHU COBPEMEHHOM 1 bubmorexa [JOK
Hay4HOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN eI TeIbHOCTU JIF0ei
MexaHuueckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO | bubmmnorexa [JOK
nBrxeHus. [lepemenienue, CKopocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE NPAMOIMHENHOE ) bubmmorexka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPSAMOIMHENHOE 1 bubnmnorexa [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372¢

6 CBobOoaHoe majeHne. Y CKopeHne i bu6mmoreka [IOK
CBOOOHOT O MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe qBUKEHUE.

. bubmuoTeka [JOK
7 JIBKeHNe MaTeprHaIbHON TOYKH 10 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 IIpunnun otHocuteasHOCTH ["anumned. 1 bubnmorexa [IOK



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

WuepuunanpHble CUCTEMBI OTCUETA.
[TepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [lpunnun

9 B bu6mmoreka [IOK
CyMeprno3uiuu cui. Bropou 3akoH
yrep t p https://m.edsoo.ru/ff0c3be8
HeroToHa 711 MatepruanbHOU TOUYKH

10 Tperun 3axon HeroToHa miist bubmmoreka [JOK
MaTepHalIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroteHus. Cria

1 I P bu6mmoreka LIOK
Tsokectd. [lepBast kocMuyeckas

p https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koadduiuent tpenusi.

13 C P bpru P bubmoreka [JOK

Wja COMPOTHBIICHHUS TPHU JBUXKEHUU
p P A https://m.edsoo.ru/ff0c3{76
Tena B KUIAKOCTHU UITU Ta3e
[ToctynaTenbHOE U BpamaTebHOE

14 JIBMDKCHHE a0COTFOTHO TBEPJOTO TEa. bu6mmoreka LHOK
MowmeHT cunbl. [Ineuo cunsl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
HNMiynsc MaTepruaabHOU TOUYKY,

15 CHUCTEMBI MaTepHaJIbHBIX TOUEK. bubanorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE JABMIKECHUE
PaboTta 1 MOIITHOCTD CHJIBI.

16 Kuneruueckast sHeprusi MaTepuaibHOR bubmuoreka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHHETHYECKOW IHEPTUU

17 [loTeHmanbHas SHEPrusl. bubmuoteka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHunanbHas SHEPrUs ynpyro
nehOpMUPOBAHHOU NPYKUHBI.
[ToreHunanbHas SHEPrHs Tena BOIHU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHuunanbHble ¥ HENOTEHLIUAIIbHBIE
cuibl. CBsi3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C ©3MEHEHUEM
MEXaHUYECKOU SHEPTHH CUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEpPrun

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopatopHas pabora «MccnenoBanue
CBSI3U PabOTHI CHJIBI C U3MEHEHHEM
MEXaHUYEeCKOW YHEPruu Tea Ha
NpUMEpPE PaCTSKEHUS PE3UHOBOTO
KIYTay

20

KonTponbHas paborta 1mo Teme
«Kunematuka. JlnuHaMuka. 3aKOHBI
COXpaHeHI/IH B MCXAaHHUKE»

bu6muoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYeCKOM Teopun. bpoyHoBCKOE
nekeHue. uddysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKEHUS U
B3aUMOJEHCTBUA YaCTHI] BEIIECTBA.
Mogenu cTpoeHud ra3oB, KUJIKOCTEN

U TBEPABIX TEIl

23

Macca monekyn. Konmuecto
BemectBa. [locrosinaass ABorazpo

24

TemnoBoe paBHOBecue. TemmepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ nzmepenue. lllkana remmeparyp
Lenbcus

Wpeanpusiii raz B MKT. OcHoBHOE

bu6nuoreka [HOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIeparypa Kak Mmepa

26 CpelHel KUHETUYeCKON SHEPruu bubmmoreka [JOK
JBUKEHUS MOJIEKYJI. YPaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knamneiipona

27 3akon JlanbToHa. ['a30BbIE 3aKOHBI
JlabGoparopnas pabota «Mccrnenopanue

)8 3aBHCHMOCTH MEXIy TTapaMeTpaMu
COCTOSIHUSI Pa3pPEKEHHOT 0 Ta3a
M3onpoiiecchl B niealbHOM ra3e U ux
rpaduyeckoe npeacraBieHue bubmmorexa [JOK

29 BHYTPEHHSIS] QHEPrUsl https://m.edsoo.ru/ff0c570e
TEPMOJMHAMUYECKOU CUCTEMBI U
crocoObl ee u3menenus. Konuectso
TEMJIOTHI U paboTa. BHyTpeHHSs s bubmoreka [JOK

30 SHEPIrUs OAHOATOMHOT O HUIEAIIBHOTO https://m.edsoo.ru/ff0c5952
rasza
Bl/l,l_l,bl ICINIOIITPTAa"

31 bu6mmorexa [IOK
V 1ebHas TEMIOEMKOCTh BEIECTBA. https://m.edsoo.ru/ff0c5¢36
KonuuecTBo TEmIoTs! npu

32 TerJonepeaayde. AauabaTHbIN mpolece bubmmotera [JOK

https://m.edsoo.ru/ff0c5¢36

IlepBrIil 3aKOH TEPMOTMHAMHUKHU H €TO

13 MPUMEHEHUE K U30IpoIeccam bubmnorexa [JOK

https://m.edsoo.ru/ff0cSefc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTumocTs Ipo1ieccoB B

bu6muoreka [IOK

34 .B i
FIPHPOIE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHI

35 [Tpunmun nevicteuda u KIIJ1 tenmoBoi bubnnorexa [JOK
MaIlHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KITJ{

37 DKOJIOrHYecKue MpoOIeMbl
TEII0HEPT €TUKU

18 O6obmaromuii ypok «MoJieKynspHas bubmoreka [JOK
¢u3uka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
Kontponbhas pabora o reme

39 «MonexynsipHas ¢puzuka. OCHOBBI bromorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI»

40 [TapooOpa3oBaHue 1 KOH/EHCAIHSI. bu6moreka [IOK
Ucnapenue u kunexue https://m.edsoo.ru/ff0c63bbd
AOCOMOTHAS U OTHOCUTEIbHAS

. bubmoreka [JOK
41 BIJIYKHOCTH BO31yxa. HacelmeHHbII
https://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucrannuueckue u

0 amop(dHbIe Tena. AHU30TPONHS CBOUCTB bu6morexka [JOK
KpucTanoB. JXuakue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
[InaBneHne W KpPUCTAUIA3ALIHS.

43 VaenpHas TeioTa IJIaBJICHUS bubnmorexa LIOK

g ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 VYpaBHEHHE TEIIOBOTO OanaHca brommorexa HOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpuzanus Ten. DIeKTPUIeCKUU

45 3apsay. [JIBa BHUa SIEKTPHUICCKUX bromorexa [OK
DAL A P https://m.edsoo.ru/ff0c6bec
3apsioB
[TpoBoAHMKY, AUITEKTPUKU U
P P but6mmoteka I[TOK
46 MOJYTTPOBOIHUKHU. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsjia
B3aumopeuctsue 3apsaoB. 3aKoH
47 Kynona. ToueuHbIN 37IEKTPUIECKUT Bubmorexa [IOK
Y ' P https://m.edsoo.ru/ff0c6ced
3aps
HanpsokeHHOCTD 3JIeKTPUYECKOTro
43 nosis. [IpuHIMn cynepro3uiuu bu6mmorexka [IOK
INEKTPUYECKUX MoJier. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTa cui 3ekTpoCcTaTHIECKOro
bubaunorexa LIOK
49 nojs. [Torennuan. Paznocts
https://m.edsoo.ru/ff0c6£00
MOTEHI[MAJIOB
[TpoBOAHWKY W TUDTICKTPUKHU B
bubmorexa LIOK
50 3JEKTPOCTATHYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JnsnexTpudeckas mpoHUIIaeMOCTh
but6mmoreka [{OK
51 OnextpoeMkocTh. Koraencarop H
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTb IJIIOCKOTO
but6mmoteka I[TOK
52 KOHJIGHCATOpa. DHEPTHS 3apsKEHHOTO
https://m.edsoo.1u/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnas padora "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
54 [TpunIun nelcTBUg U TpUMEHEHHUE

KOHACHCATOPOB, KOIIUPOBAJIbHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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anmnapata, CTpyHHOTr0 IpHUHTEpA.
DIIeKTpOoCTaTUYECKasl 3alUTA.
3a3eMiIeHHE HJIEKTPOIpUOOPOB

55

DIIEKTPUUYECKHUI TOK, YCIOBUS €T0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuina Toka. Hanpsxenue.
Comnpotusnenue. 3akoH Oma st
ydacTka Ienu

56

HOCHCHOB&T@HLHOG, napajijiCibHOC,

CMCIIAaHHOC COCAUHCHNUEC ITPOBOAHHUKOB.

Jlaboparopnas paborta «M3yueHune
CMEIIAaHHOTO COEIUHEHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTP JIEKTPHUECKOTO

bub6nuoreka [HOK
https://m.edsoo.ru/ff0c740

57

ToKa. 3akoH Jlxoyms-JleHna

3akon OMa juist MOTHOHU (3aMKHYTO#)

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0c7838

58

anekTpuueckoi nenu. Koporkoe
3aMmbIkanue. JlabopatopHas pabota
«3mepenne D/IC ncToyHMKa TOKA U
€ro BHYTPEHHET O COIPOTUBIICHUS»

DneKTpOHHAS MPOBOIUMOCTh TBEPABIX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

METAJIOB. 3aBUCUMOCTD
COIPOTHUBJICHUS METAJJIOB OT
Temieparypsl. CBEpXIpOBOUMOCTh

9HeKTpI/I‘-IeCKI/II/I TOK B BAKYYyMC.

60

CsouctBa OJICKTPOHHBIX ITYYKOB

HOHprOBOI{HI/IKI/I, UX cOOCTBEHHAA U

61

npUMecHas NpoBoauMocTb. CBOHUCTBA
p—n-niepexozna. [loynpoBogHUKOBBIE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

prOOPHI
DNEeKTpUYECKUU TOK B pacTBOpax U

6 pacniaBax 3JIEKTPOJIUTOB. | bubnmorexa [JOK
DNEKTPOIUTHYECKAS TUCCOLUALIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUU TOK B Ta3ax.

63 CaMOCTOATENIBHBIN U ! bubmoteka [JOK
HECaMOCTOSITEIbHBIN pa3psid. MoaHUs. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexkTpuueckue npudopsl U
YCTPOMCTBA U UX MPAKTHYECKOE bubmmoreka [JOK

64 1
npuMeHeHue. [IpaBuna TeXHUKHN https://m.edsoo.ru/ff0c86fc
0e30IacHOCTH

65 O06o0marouil ypok 1 bu6mmoteka [IOK
«DNEKTPOITUHAMUKA» https://m.edsoo.ru/ff0c88be
Kontponbnas pabota mmo teme

66 «OnekrpocTtatuka. [locTossHHBIN ! bubmmorexa [JOK
3NEKTPUUECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeax»

67 PesepBHblii ypok. KontposbHas { bubmuoreka [IOK
paboTta no Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6obmaromuii ypox { bubmmorexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8t6c

OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOT'PAMME
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11 KIIACC

KoauvecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
n/n Tema ypoxka Bcero KonrpoabHbie TpaxTuaeckue U3ydeHUs oOpa3zoBaTte/ibHbIE
padoThI padoThI pecypebi
[TocTosiHHBIE MATHUTBI U UX

| B3auMO/IeicTBHE. MarHuTHOE IT0JIE. | Bbubaunorexa LIOK
Bektop marauTHOM HHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLIUN
MaruauTHoe 1noJje NpoBOJAHUKA C

) TokoM. OmBIT Dpcrena. 1 bu6morexka [IOK
BzauMopelicTBrue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabora «13yuenue 1 ) bubmmorexa [IOK

3 MAarHUTHOT'O MOJISI KATYLIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBHE MarHUTHOTO TIOJIS Ha
MpOBOJHHUK ¢ TOKOM. Cuna Ammepa.

4 Jlaboparopnas pabora 1 1 bubmoreka [JOK
«HccnenoBanue nencTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleiicTBMEe MArHUTHOTO ITOJIS Ha
5 JBIDKYITYIOCS 3aPSDKCHHYIO YaCTHILY. ! bubmmorexa [IOK

Cumna Jlopenna. Pa6ota cuisl Jlopenna

9HeKTp0MaFHI/ITHa$I HHAYKIHUA. IToTox

https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHUTHOM uHAYyKIHH. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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MHIYKIHUH. 3aKOH 3JI€KTPOMarHUTHON
naayknun @apanes

Jlaboparopnas pabora

Bbub6aunorexa LIOK
7 «HccnenoBanue siBIEHUA
. https://m.edsoo.ru/ff0cal 50
AJIEKTPOMATHUTHOW MHIYKLIUN
WNHnykTuBHOCTS. SIBIIEHKE
g camonHaykuuu. 3JJC camouH yKIuK. bubmmoreka [JOK
DHeprusi MarHUTHOT'O MOJISl KATYLIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE MOJIe
Texandeckue yCTporcTBa U UX
NPUMEHEHUE: OCTOSHHbIE MATHUTHI,
9 AIIEKTPOMATHUTHI, SJICKTPOABUTATENb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL,
UHIYKIMOHHAs MeYb
10 O6o6matommii ypok «MarautHoe bubmmoreka [IOK
noje. JIEeKTPOMarHuTHasE UHAYKIHUS» https://m.edsoo.ru/ff0cab82
KonTponbhas pabora o reme
bubmiorexa [JOK
11 «MarsauTHOE€ 1oJe.
https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHasi MHIIyKIUS»
CB0OOIHBIE MEXaHMYECKHE
konebanus. ['apMmoHndeckue
bubmoTexa [JOK
12 Kosie0aHus. Y paBHEHUE
. https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KOJICOaHUH.
IIpeBpamenue s3HEeprun
Jlaboparopnas pabora
13 «MccnenoBanue 3aBUCUMOCTH

neproja MajblX KojaeOaHHil rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl Ipy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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KonebaTenbHb KOHTYp. CBOOOTHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHus B

bub6nuoreka [HOK
14 U7eaTbHOM K0JIebaTeTbHOM KOHTYE.
https://m.edsoo.ru/ff0cb820
AHaNIOTUs MEXY MEXaHUYECKUMHU U
AIIEKTPOMATHUTHBIMH KOJICOAHUSIMH
®opmyna Tomcona. 3akoH
bubmmorexa LIOK
15 COXPAHEHUS SHEPTUU B U/I€AJILHOM
https://m.edsoo.ru/ff0cb9c4
KosebaTeIbHOM KOHTYpe
[IpencraBnenue o 3aTyXarImux
KosiebaHusx. BeiHyX1eHHbIE
Bbub6nuoreka [IOK
16 MexaHn4Jeckue kojnebanus. Pezonanc.
https://m.edsoo.ru/ff0cbb86
BoinyK€HHBIE 271€KTPOMarHUTHbIE
Kosie0aHus
ITepemenHbIn TOK. CHHYCOMAAIBHBIN
NEPEMEHHBIN TOK. MOIIHOCTh
bubanorexa LIOK
17 MEPEMEHHOr 0 TOKAa. AMIIUTYIHOE U
https://m.edsoo.ru/ff0cbd34
JIEUCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaTPSDKEHUS
Tpanchopmarop. [IpousBoacTso,
18 nepenava u norpedieHne
3JIEKTPUYECKON SHEPTHHU
YCTpoiCTBO U TPAKTUYECKOE
19 IIPUMEHEHUE JJIEKTPUYECKOT0 3BOHKA, bubmuotexa [IOK
reHeparopa MepeMEeHHOr0 TOKa, JTHHUN https://m.edsoo.ru/ff0cc324
3NEeKTpoIepenay
OKOJIOrM4eCKUE PUCKH NTPU
20 IIPOU3BOJACTBE DJIEKTPOIHEPIUU.

Kynprypa ncnosib3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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SJICKTPOOHEPTHHU B ITIOBCCAHCBHOU
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuon. CkopocTth

bubaunorexa LIOK

21
pacnpocTpaHEHHUsI U JITMHA BOJIHBI. https://m.edsoo.ru/ff0ccas54
[Tonepeunsie ¥ MPOIOIbHBIE BOIHbI
” 3ByKk. CKOpOCTh 3ByKa. [ pOMKOCTH bubmiorexa [JOK
3Byka. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, HX
bubmorexa [IOK
23 cBoucCTBa U ckopocTsk. [llkana
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagmonokanus
55 KonrtponbHas padora «Konebanus u bubmoteka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpsmonuHEHOE pacnpOCTpaHEHUE
26 CBETa B OJTHOPOJHOM Cpefie. bubmorexa [IOK
ToueuHbIil UCTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue ceera. 3aKOHBI
bubmmorexa [IOK
27 oTpaxkeHus cera. [locTtpoenue
https://m.edsoo.ru/ff0cd4e0
M300pakeHNH B TUIOCKOM 3epKaje
[Ipenominenune ceera. [TonHoe
28 BHyTpeHHee oTpaxkeHue. [IpenenbHbin bubmoteka LIOK
YTOJI IIOJIHOI'O BHYTPEHHETO OTPaKECHUS https://m.edsoo.ru/ff0cd 76
JlaboparopHnas pabora «M3mepenne
29 buomoTexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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IoKazaTes IPEJIOMIICHHA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [Toctpoenune nzo0paxxeHuii B

30 o . bu6mmoreka IIOK
muH3e. DopMysa TOHKOH JHH3BI.
pMY https://m.edsoo.ru/ff0cddle
VBenuueHue JIUH3bI
Jlaboparopnas pabora
31 «MccnenoBanue CBOMCTB
n300paXEeHUH B JIMH3AX)»
Jucnepcus cera. CloXKHBINA cOCTaB
1 oemoro ceeta. L[Ber. JlaboparopHas
pabota «Habmonenue aucrepcun
CBETa»
13 Wntepdepennus ceera. Audpakuns bubmuotexa [IOK
ceta. [ludpaknmonnas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHoCTh CBETOBBIX BOJIH. bubmmorexa HOK
[onspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue mpuOOpHI M yCTPOICTBA U
YCIIOBUS MX 0€30MacHOr0 MPUMEHEHHS
['paHuIpl TPUMEHUMOCTHU
36 KJIACCUYECKOU MeXaHUKH. [locTynaTer bubmmnorexka HOK
CIEIUAILHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTEIBHOCTh OIHOBPEMEHHOCTH.
37 3 bu6mmorexa [IOK
aMe/JIeHHe BPEMEHU U COKpaIlleHh e
A p p https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMITYJIbC PEIITUBUCTCKOU
13 C bubanorexa [IOK
yacTulbl. CBSI3b MacChl C SHEPTUEU U
p https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrus MOKos
39 Konrtponbnas padora «OnrTuka. bu6mmoreka LIOK



https://m.edsoo.ru/ff0cd67a
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OCHOBEI cIienaabHON TCOpUH
OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/ff0cf610

®otonbl. Dopmyna [Inanka. DHeprus

bu6nuoreka [HOK

40
U UMIyJbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpEITHE U UCCIIETOBAHNE
41 o P b 0 A AT bu6morexa [JOK
OTOIQQEKTA. LIIBITRL A. L - https://m.edsoo.ru/ff0cffcd
CroJieToBa
3akoHbl poToddhdekra. YpaBHeHUE
47 5 ¢ o P bubnmoreka [IOK
MHIITCHHA JULH (OTOIpdeKTa. https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gororddekra
aBienue csera. Onoerte! I1. H.
13 ﬁ 5 X bubmuoteka [JOK
cOCAERA. AMMIHECKOC ACHCTBIC https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTporcTBa U
44 MPaKTUYECKOE TPUMECHCHHE!
¢dboTosneMeHT, poToaaTUNK,
coJIHEeuHasi 0aTapesi, CBETOUO]T
45 Pentenne 3amad mo TemMe «3JIEMEHTHI bu6muorexa [HOK
KBAHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. ONBITH
46 p A bubmuoTeka [JOK
e3epopa 110 pACCEAHUIO O-HaCTHIL, https://m.edsoo.ru/ff0d091a
IInanerapHas MOmENb aTOMa
bubnuoreka [IOK
47 IT b
OCTYNIATHL bopa https://m.edsoo.ru/ff0dOafa
H3znyuenne u morinoiieHne GoTOHOB
43 Y H ¢ bu6muoreka [JOK
1IpH TIEpexoie aTOlXIa © OMHOTO ypoBHA https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyrou. Bussl ciekTpoB
49 BonHoBreIe cBOMCcTBa YacTHll. BOIHEBI bubmmorexa LIOK
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ne bpouns. Kopryckynspao-
BOJIHOBOM yanu3M. CHOHTaHHOE U
BBIHY/ICHHOE U3]1y4EHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATMOAKTUBHOCTH. OMBITHI
Pe3epdopna no onpenenennro cocrapa
PaAMOaKTUBHOIO U3JTy4YEHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoucTtna anb(a-, 6eTa-, raMma-
n3nydenus. Bnusinue
PaaoaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
ONEeKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaz. 'aMmma-uznyueHue

Bbu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CcBA3M HYKJIOHOB B spE.

S nepHble peakiuu. SnepHpin
peaktop. [IpoOnemsl, mepcreKTuBsI,
9KOJIOTUYECKHUE ACTIEKTHI SIZEPHOU

JSHEPreTHKU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTHIbl. OTKpBITHE
NO3UTPOHA. MeToabl HAOMI0IEHUS U
PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.
Kpyrusbiii cron «@yHaaMeHTaabHbIe
B3auMozencTBusa. EquncTBo

(bU3NUECKON KapTUHBI MUPa»

bu6mmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nnoro Heba. Co3Besnus,
SIpKUE 3BE37Ibl, TUIAHETHI, UX BUIMNMOC
nekenne. CollHeYHast cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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56

Counnne. ConHeuHast akTUBHOCTb.
Uctounnk sHeprun CoJHIIA U 3BE31T

57

3Be3/Ibl, UX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3/bI TIIABHOU
nocJieIoBaTeIbHOCTH. BHyTpeHHEE
cTpoenue 38e31. CoBpeMeHHbIE
MIPECTaBICHUS O TIPOUCXOKICHUN U
sporonuy CoJHIA B 3BE3]

58

Muneunsiu [TyTe — Hama ["anakTuka.
[Tonoxxenne u aBmxenne CoaHLa B
lNanaktuke. I'anaktuku. YepHbie ABIPHI
B AJIpax TaJIaKTUK

59

Bcenennas. PazOeranue ranakTuk.
Teopus bonsmioro B3peIBa.
PennkToBoe n3nyueHue.
MeTtarajakTuka

60

Hepemennsie mpo0iemMbl aCTpOHOMHHU

61

KoHTponbhas paborta «31eMeHTHI
ACTPOHOMHUH U aCTPODUZUKU

62

O6o6matommii ypok. Ponb pusuku n
ACTPOHOMHHU B SKOHOMHYECKOMH,
TEXHOJIOTHYECKON, COIMAIbHON U
ITHYECKOH cepax AesITeITLHOCTH
YeloBeKa

63

O6o6matommii ypok. Poib n Mmecto
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOU

Hay4HOM KapTHUHE MUpa

64

O6o6maromwii ypox. Poib




bu3n4yecKoil Teopur B GOPMUPOBAHHUH
MPECTaBICHUH 0 U3NIECKON KapTHHE
MHUpa

65

O6o6maromuii ypok. Mecto
(bU3NYECKOM KapTUHBI MHpa B 001IeM
PSIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABICHUNA O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE noJIe.
DneKTpOMarHuTHasi HHAYKIUS

67

PezepBHblit ypok. Ontuka. OCHOBBI
CreualibHON TEOpHUH
OTHOCHUTEJIBHOCTH

68

Pesepnbiii ypok. KBantoas ¢usuka.
DNeMEeHTBl aCTPOHOMHUH U
acTpoU3UKHU

bu6nuoreka [HOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB IIO
I[MPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 kinace/ KacbsinoB B.A., O0111€CTBO ¢ OrpaHUuYeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AxuironepHoe o01iecTBo «M3aaTeapcTBO
«IIpocsenienne

» ®uzmka, 11 kmace/ Kacbstno B.A., O011ecTBO ¢ OrpaHHYeHHOM
0TBETCTBEHHOCTHIO «[IPODA»; AkimonepHoe obmectBo «M3narenscTBo

«IIpocsenieHne

METOANYECKHUE MATEPUAJIBI U151 YUHUTEJIA
[Tporpamma xypca ¢usuku st 10—11 xmaccoB. ba3oBsiii ypoBeHs (aBTop B.

A. KacpsHOB)

YMK «®uzuka. 10 knacc. ba3oBblii ypoBEHb»

1. ®usuka. 10 kmacc. ba3oBwiil ypoBeHb. YUEOHUK C AJIEKTPOHHBIM
npuioxxenuem (aBtop B. A. KacesHOB).

2. ®uzuka. 10 knace. ba3zoBelil ypoBenb. MeToanueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 kmaccel. ba3oBsiil ypoBeHb. Terpasns s 1ab0paTOPHBIX
pabot (aBTopsl B. A. Kaceanos, B. A. Koposun).

4. ®uznka. 10—11 kimaccel. ba3oBelil ypoBeHb. KoMmIiekT Tetpanen mis



KOHTPOJIbHBIX paboT (aBTOp B. A. KacbsHOB)
5. ®usuka. 10 knace. Jlugaktnueckue KapTouku-3aganus (aBTopel M. A.

VYmakos, K. M. Yiakos).

VYMK «®uzuka. 11 kiacc. ba3oBbiil ypoBEHb»

1. ®usuka. 11 knacc. ba3zoBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueMm (aBtop B. A. KacesHOB).

2. ®uspuka. 11 kmace. ba3oseiii ypoBeHb. MeToandeckoe nmocodue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoBblil ypoBeHb. TeTpaap st 1aO0paTOPHBIX
pabort (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. ®uzuka. 10—11 xmaccel. bazoBelit ypoBeHb. KoMruiekT TeTpaaeit ais
KOHTPOJIBHBIX paboT (aBTopsl B. A. Kacesanos, U. B. Urpsmios).

5. ®usuka. 11 knacc. ugakruueckue kapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

1 http://nsportal.ru - conmanbHas cetb pabOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - hecTrBamb egArornuecKUx UACH

«OTKpPBITBIA YPOK».



4 http://www.fizika.ru/ - caldT nys yuureneit GU3NKU U UX YICHUKOB.
5 http://www.physics.ru/ - Mmatepuaisl 1o usuke.
6 www . ege .edu.ru - uHpopManroHHsIii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomekmus [{OPos



