I'ocynapcrBenHoe 0101:KeTHOE 0011€00pa30BaTeIbHOE YUpesKIeHne
cpeaHsisi o0meo0pasoBaTeibHas mKoJaa Nell3
¢ yriiy0JIeHHbIM H3yYeHHEeM NpeIMeToB HH(POPMAIMOHHO-TEXHOJIOTMYECKOro NpoguJist
IIpumopckoro paiiona Canukr-Ilerepoypra

IIpunsara YrBepxaena

PEIICHUEM IIEJArOoru4€CKoro COBETa,

nupexktop 'BOY mikomsr Nel13
npotokoia Nel ot 29.08.2024r.

H.B.I'ycbkoB
npuka3 Ne 284 ot 29.08.2024r.

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANUCHIO
rOCYOAPCTBEHHOE BHODKETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLIEOBPA3OBATEJ/IbHAA LWIKOJIA N 113 C VYINIYBJIEHHbIM

M3YYEHMEM NPEAMETOBMH®OPMALMOHHO-TEXHOJIOTMYECKOrO NPO®WJIsi NPUMOPCKOIro
PAMOHA CAHKT-NMETEPBYPIA,

MycbkoB Hukonait Bacunbesnd, ampektop CeptudmkaTt 00B72175C8DDD15561624B3ACCADF26888
30.08.24 11:27 (MSK) Ceptudmkat 00B72175C8DDD15561624B3ACCADF26888

Padoyast nporpamma

o kypcy «Permenue ¢puzuaecKkunx
3a1a4»

g 10 kiaacca
(mpunoxenne k OOII O00)

2024-2025 yuyeOHbIi roa



I[TOACHUTEJIbHAA 3AIINCKA

[TporpamMa no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpEIHEro oOIero odpazoBaHMs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
obpasoBarenbHON TporpamMmel, pencrabiieHHbBIX B PI'OC COO, a Taxke ¢ yu€rom enepaabHOi
paboueii mporpaMMbl BOCIIUTAHHUS U KOHLICIIMH MIPEoiaBaHusl yueOHoro npeamera «Dusnkay B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoit  ®exepauuu, peanu3ylOIIMX  OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copneprkanue IporpaMMbl IO GU3UKE HAIIPaBICHO HA (HOPMUPOBAHHE €CTECTBEHHOHAYYHOM
KapTuHbBI Mupa oOydaromuxcst 10—11 kimaccoB npu o0y4ueHnu ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JEATEIIBHOCTHOrO moaxona. IIporpamma mno ¢Qu3Mke COOTBETCTBYET
tpeboBanusM PI'OC COO k nmiuaHUpPyEMbIM JIMYHOCTHBIM, NPEAMETHBIM M METANPEAMETHBIM
pesyibTataM OOYy4YeHHs, a TAaKKe YUUTBIBAET HEOOXOAMMOCTh pPEaTM3alUU MEXIIPEIMETHBIX
cBsizell (M3MKU C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH TNpeaMeTamu. B Hell ompenenstorcs
OCHOBHBIC LM M3y4eHHs (U3UKU HAa YpOBHE CpellHero oouiero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (pU3UKHU: TMYHOCTHBIE, METANpeAMETHbIE, IpeIMETHbIE (Ha 6a30BOM
YpPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

* [UIAHUpPYEMbIe Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

* coaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak Hayka 0 HanOoJiee OOMIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAs B KAYECTBE YIeOHOTO
peaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHMH 00 OKPY)KAIOLIEM MHpE.
HIkonbHBI Kypc (HU3UKH — CHUCTEMOOOpA3yIOIIMK JJIsl €CTEeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJIECHUI, U3y4aeMbIX
XUMHEH, Ouosorueit, ¢usmdeckoir reorpadueii m acrponomueid. Mcmonb3oBaHue M aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUN ONpeeIIsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT UM
B c(epe SHEepreTHKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, IOJy4eHHs HOBBIX MAaTepHalloB C
3a/laHHBIMM CBOMCTBaMH U Apyrux. 3ydenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ] B pOpMHUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa OOyyaromuxcs, B (OpMHUPOBaHHE YMEHHH MPUMEHSThH
Hay4YHBI METO]I IO3HAHUSI IPU BBHIMOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pu3uku st ypOBHSI CPEHETO OOIIET0 00pa30oBaHUs MOJOXKEH Psijl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Wnest nenoctHocTH. B cOOTBETCTBUM € HEM KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lieNoB (M3MKH, BKIIOYAET KaK BOIPOCH KIACCHUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM € HEeMl MaTtepual Kypca QU3NKH 00beIUHEH BOKPYT
¢usnueckux Teopuil. Begymmm B Kypce sBisercss (opMuUpoBaHHE MpPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELUIECTBE U MOJIE.

Unest rymanutapuzanuu. E€ peanusaius mnpezamnosiaraeT MCIONb30BaHHE I'yMaHUTapHOTO
noTeHIuana (GU3nYecKon HayKu, OCMBICIICHHE CBSA3U PA3BUTUS (PU3UKHU C Pa3BUTHEM OOILECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Wnes npuknaanoi HanpasiaeHHOCTH. Kypc du3nku npeanoigaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Wnest sKoOTM3allMM PEATU3yeTCsl MOCPEACTBOM BBEACHMSI DIIEMEHTOB COJIEp/KaHUS,
MNOCBALIEHHBIX 3KOJOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTUH, a TaKke 00CYXIeHUs TPOoOJieM pallMOHAIBHOTO MIPUPOIONIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMH BJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpeaHero oOmiero oOpa3zoBaHMA
ABIAIOTCA (pu3nyeckue Teopuu ((HopMHUpPOBAHHME TPEACTABIECHUNH O CTPYKType IMOCTPOCHUS



¢u3ndeckoil TeopuH, poau (QyHIAMEHTAJIbHBIX 3aKOHOB M IPHHLUIIOB B COBPEMEHHBIX
NPEJICTaBICHUSIX O TPUPOJE, TIpaHULAX [PUMEHMMOCTH  TEOpUH, JUISI  ONMCAHMS
€CTECTBEHHOHAYYHBIX SIBJICHUHN U ITPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN MOIX0/ B Kypce (PM3MKH peannu3yeTcs IpexJe BCEro 3a CYET
OpraHu3aluy HKCIIEPUMEHTAIBHON JesATeNbHOCTH oOy4aromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOpble B Tporpamme 1o (usnke OOBEAMHEHBI B OOIIHUN CIUCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BeigeneHune B yka3aHHOM IepedHe J1abopaTOpHBIX padorT,
IPOBOJUMBIX JJIsi KOHTPOJS U OLIEHKH, OCYILECTBIIAETCS yYaCTHHKAMU 00pa30BaTEIbHOIO
nporiecca UCXOs U3 0COOCHHOCTEH MIAaHMPOBAHMS U OCHAIIEHUs kabuHeta ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYaIOLMMMCA YMEHHSIMH NPOBOIAUTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (U3MYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.
Bosnblioe BHUMaHuE yAenseTcsl pelleHNI0 pacu€THBIX U KaueCTBEHHbIX 3ajad. [lpu stom
JUISL pAacYETHBIX 3a]1a4 IPUOPUTETOM SIBJIIOTCA 337auu C SIBHO 3aJlaHHOM (PU3NYECKON MOJIENbIO,
MO03BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjena Kypca,
TaK M UHTETpUPYS 3HAHUSA M3 pa3HbIX pas3zienoB. [l KauecTBEHHBIX 3ajjady MPHUOPUTETOM
SBIISIIOTCSL  3aJaHWsi Ha OOBSCHEHHWE TMPOTEKaHWs (U3WYECKUX SIBICHHH U IPOIECCOB B
OKpyKarolied OkM3HM, TpeOyromue BblOOpa  (U3MYECKOM Moaenu uid  CUTyaluH
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu PI'OC COO x MaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHnIo yuyeOHoro mporecca 0a30Bblil YpOBEeHb Kypca (U3UKU Ha YPOBHE CPEIHEro 001Iero
00pa30BaHus JI0JDKEH M3ydaThCsl B YCIOBUSAX NMPEIMETHOro KabuHeTa (pU3MKU WM B YCIOBUSAX
MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYyYHOro IMKiIa. B kabuHere (u3nku
JIOJDKHO OBbITh Heo0Xxoaumoe J1abopaTopHOe 000pylOBaHME sl BBINOJHEHUS YKa3aHHbIX B
nporpaMMe 1o GU3uKe YIeHHIECKUX MPAKTHYECKUX pabOT U IEMOHCTPALMOHHOE 000PYyI0BaHHE.
JemMoHcTpaniioHHOe 00opynoBanue (GOPMHUPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH U 00ECHeunBaeT MOCTAaHOBKY MEPEUYMCICHHBIX B MPOTrpaMMe IO
¢u3MKe KIIYEBBIX JEMOHCTpAlUd IS HCCIENOBAaHUS H3Y4YaeMbIX SIBIEHUH U IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaboparopHoe 000pyAOBaHHE NJIsl YUEHHYECKUX IpPaKTHUYECKUX padboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1abopaTOPHOro OOOpPYIOBAaHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCHOJb30BAHUU AHAJOTOBBIX M IM(POBBIX NMPHOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
* (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaloOUIMXCS K HAaydYHOMY H3YUEHUIO
HIPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEACTABIEHUH O HAayyHOM METOJ€ TMO3HaHHA U (HOpMUpOBaAHME
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

* (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

* (opMupoBaHHE YMEHUI 0OBACHATH SBICHHS C UCIOJIb30BaHUEM (DU3UYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIIbCTB;

* (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Leneld oOecreumBaeTcs pelieHHeM CIeIyomuX 3a7ad B Ipolecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:



* mpuoOpeTeHue CHCTEeMBbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

* (QopmupoBaHHME YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HaHUS M OObSICHEHUS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

* OCBOCGHHME CIOCOOOB pEIIEHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MO/JIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3aHNe (PU3NYECKOM MOJICINH,
aJICKBaTHOW YCJIOBUSAM 3a/1a4U;

* noHuMaHue (U3NYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

* OBJIQJICHWE METOJaMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HUHTEpHpeTauud  HHPOpMAIUH,  ONpEIeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

*  CO3/IaHUE YCIIOBHUU JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEAOBATENBCKOM, TBOPUECKON
JESITEIIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIl ypOBEHb) Ha YpOBHE CpeqHero obiiero oOpa3oBaHHs
otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme no Gpusuke rnepeueHs J1ad0paTOPHBIX U MPAKTHIECKUX PadOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JIelaeT BBIOOp MpOBEIEHUs Ja0OpaTOpHBIX PadoT u
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Pazpnen 1. ®usuka u METOABI HAYYHOTO ITO3HAHUS
®usnka — Hayka o npupone. Hayunele MeTOApl IO3HAHMS OKpYXKarolero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SIBICHUH U mpoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
JleMoHCTpanyuu
Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe nBrkeHHE. OTHOCHUTENBHOCTh MEXaHHMYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTb (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOpPEHHE
MaTepualbHOM TOUKHM, UX MPOEKIUU HA OCH CUCTEMBI KOOpJauHAT. CIOKEHHUE MEePEeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPsIMOJIMHEWHOE aBMXeHue. ['paduku 3aBucUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneiliHoe naBmxeHWe. JIBH)KEHHME MaTepuasbHONM TOYKH 10 OKPYXHOCTH C
MTOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOPOCTh. [lepnona u yacrora
oOpartenus. LleHTpocTpeMuUTENIEHOE YCKOPEHHUE.

TexHuueckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUAOMETD, IBUKEHUE CHAPSAIOB,
LEIIHBIE U PEMEHHBIE TIEpeayn.

JeMoHCTpanuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoenue nxenus Tena, OpomeHHOro Mo/ YIiIoM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIe pabOThI

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKY YTSIMU, TPOUAECHHBIMU TEJIOM 3a ITOCIEA0BATEIbHbBIC
paBHBIE MPOMEXYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM JIBM)KEHHWH C HAYaJIbHOW CKOPOCTBIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIAPUKA B BSI3KOU KUJKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

ITpuaiun otHocurenbHOcTH ['anuies. [lepsiii 3akoH HeroToHa. MlHepuHaibHbIE CUCTEMBI
OoTCU€Ta.

Macca tema. Cuna. Ilpunmun cynepno3unuu cuil. Btopol 3akoH HbrotoHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOTo Tsarorenus. Cuna tsxectu. [lepBas kocMuueckast ckopocts. Cuina

ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buasl TpeHus (mokos, ckoiabxeHus1, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKEHUS U cuia TpeHus mokosd. Koagduuuent tpenus. Cuna COnpoTHBICHUS TPU
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTelIbHOE ABHKEHHE a0COIFOTHO TBEPJOTO Tea.

MOMEHT CHuJIbI OTHOCUTENIBHO OCH BpalleHus. [liedo cuisl. Y cinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHMKOB. /leMoHcTpanuu

SIBiieHne MHEpLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIUX TEII.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Y4eHnveckuii HKCIIEpUMEHT, JabopaTopHbie paboThl M3ydyenne

JBUKEHHS OpYyCKa [0 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akOHBI COXpaHEHHS] B MEXaHUKE

HNmnynbc MatepualibHON TOUKH (Tea), CUCTEMbl MaTepHalIbHBIX TOoYeK. VIMIynbe cuiibl U
MU3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOW ToukH. Teopema 00 M3MEHEHUH KHHETHYECKOM
SHEPIHH.

[TorenunanbHast sHeprus. [loTeHumanpHas s3HEprust ynpyro 1eOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHUMANbHbIE CHIIbL. CBs3b pabOThl HEMOTEHLUUANbHBIX CHJI C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED, MPYKUHHBIN
IIUCTOJIET, JBUKEHHUE PaKeET.

JeMoHcTpanmun

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

VY4eHn4eckui HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

N3ydyeHne aOCONIOTHO HEYNPYroro ynuapa C HOMOLIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHJIBI C M3MEHEHHMEM MEXaHMYEeCKOW SHEpruM Teja Ha
IpUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynspHas pusnka u TepMoIMHAMUKa
Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH
OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHU U UX OINBITHOE 00OCHOBAHUE.
BpoynoBckoe nsmxenue. Auddysus. Xapakrep 1BUKEHUS U B3aUMOACHCTBHS YaCTHUI] BELIECTBA.



Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX TEN U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
ATHX Mojenei. Macca u pazmepsl MoseKyil. KonnuecTBo BelecTsa.
[TocTostnnast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHUYECKOW TEOPUH
uaeanpHoro rasza. AOCONIOTHAas TeMIeparypa Kak Mepa CpelHed KHHETUYECKOM SHEepruu
TEIUIOBOrO ABMKEHUS yacTull rasza. [llkana temrneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kianeiipona. 3akon Jlanbrona. M3ompoiiecchl B UAcaibHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduyeckoe mpeacraBieHrHe H3OMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuuyeckue yCTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: TEepPMOMETp, OapoMmeTp.

JeMoHCcTpanuu

OnbITH, TOKa3bIBAIOLINE JUCKPETHOE CTPOCHHME BelecTBa, (oTorpaduu MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCYya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Y4eHnueckuil SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

OmnpeneneHnue Macchl BO3/AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuM o0BEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMEeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. OCHOBBI TEPMOIMHAMUKHU

TepmoauHamuueckass cucteMa. BHYTpeHHsSs SHEprus TEpMOAMHAMUYECKON CUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnuecTBo TemoTel U padoTa. BHyTpeHHSS sHEprusi 0JJHOATOMHOTO
UJeanbHOro ra3a. Buasl Temionepenayun: TemIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUeHue. Y AenbHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIIOTHI IpH TEIUIoNepeaaye.

[Tonsstue 00 aamabatHOM mponecce. IlepBblii 3akoH TepMmMoauHamMuku. lIpuMeHeHue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKH K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaius paboThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoiieccoB B IpHUpO/Ie.

TemnoBeie MamuHbL. [[pUHINIIBI T1eHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTUH B
Teru10BbIX MamuHax. Koag¢uuuenT nonesnoro aerctus TerioBoit Mamuubl. [{ukin KapHao u ero
KO3(PUIIUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckne yCTpoilcTBA M TPAKTHYECKOE MPUMEHEHHE: [BUraTelb BHYTPEHHETrO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

JeMoHCTpanuu

V3MmeHeHre BHYTpPEHHEW SHEpPrUM Tela MPHU COBEPIICHHWU pabOThI: BBUIET MPOOKU W3
OYTBUIKM O] IEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3(pupa B TaTyHHOU TpyOKe MyTEM TpEeHUS
(BHI€OIEMOHCTpAITHS ).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Telia mpy Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATelNsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATETIS.

YueHndyeckuii  IKCIEPUMEHT, JlabopaTopHble  paboTel  M3mepenue  ynenbHOM

TEIUIOEMKOCTH.

Tewma 3. ArperatHble cOCTOSIHUS BenlecTBa. Ma3oBbie Nepexoabl

[TapooOpa3oBanue u koHAeHcaus. Mcmapenue u kunenue. AOGCONIOTHAS U OTHOCUTETIbHAS
BJIQXKHOCTh BO3Ayxa. HacblmeHHbI nap. YienbHas Tersora napooOpa3oBaHHs. 3aBUCHMOCTb
TEeMITepaTyphbl KATICHHS OT JaBJICHUSI.



TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHs CBOWCTB KPHUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBieHune u kpucrammszauus. Y aenbHast
TeruioTa riasineHus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJOTHU TIIOJTYyYEHUS  COBPEMEHHBIX MaTepHaJioB, B TOM
YHUCJIe HAHOMATEePUaJIOB, 1 HAHOTEXHOJIOTHH.
JeMoHcTpanuun

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurenve npu MOHMKEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGntonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Y4eHnueCcKuil SIKCIIEPUMEHT, JIabopaTopHbIe paboTel M3MepeHue
OTHOCHUTEJIbHOM BJIaKHOCTHU BO3AYyXA.

Paznen 4. DnexkrpoauHamMuka

Tema 1. DnekTpocTaTuka

OneKkTpu3auusi Tel. OJEKTpUYeCKUi 3apan. JBa Buaa 3NEKTPUYECKUX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3anmoperictsue 3apsAI0B. 3akon Kyiona. TodeyHplli  JJIEKTPUYECKUI
3apsaa. Dnekrpudeckoe nose. Hanpsx€HHoCTh anekTpudeckoro noss. [lpunnun cynepno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocraruyeckoro nois. [Torennuan. Paznocts norenuanos. [IpoBoaauku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM 1oJe. JlusnekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHIEHCAaTopa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHHuecKne YCTpOICTBA M NPAKTHUECKOE INPUMEHEHHE: IIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE JIJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBAIbHBII
anmnapar, CTpyMHBIN IIPUHTED.

JeMoHcTpanuun

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTHUECKast 3allnTa.

JIN3IIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTDb  3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCaTopa oT
iouaau IUTACTUH, PACCTOSIHUSI MEXKIAY HUMHU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

YueHndyeckuil SKCIIEPUMEHT, TabopaTopHbIe padoThl M3MepeHue

IEKTPOEMKOCTH KOHEHCATOPA.

Tema 2. IlocTosIHHBIN 371EKTpUYECKUN TOK. TOKM B pa3InyHBIX cpeaax

DNEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOI0 TOKa. MICTOUHNKH TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hamnpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoE COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapalIeIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIeHna. MOIHOCTD 3JIEKTPHUUYECKOTO TOKA.



DNEeKTPOABMKYIIasl CUJIa U BHYTPEHHEE CONMPOTHUBIIEHNE UCTOUYHMKA TOKa. 3akoH Oma J1st
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHe.

DJIEKTPOHHAs MPOBOJAUMOCTD TBEP/IBIX METAJIJIOB. 3aBUCUMOCTh CONPOTUBJICHUSI METAJIIOB
oT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAs MPOBOJAUMOCTb MOIYIPOBOJTHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBEBIE TPHOOPHI.

DNEeKTpUYECKUH TOK B PACTBOpPAX M pacilaBaXx 3JIEKTPOJIUTOB. OJEKTPOJIUTUYECKAS
JUCCOLUAIUs. DIEKTPOIIN3.

DJIeKTpUUYECKHil TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psa. MonHus.
IIna3zma.

TexHudeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTeNbHbIE MPUOOPBI, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPBI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN THOI, TajbBAHUKA.

JlemoHcTpanuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTHUBJICHHUS IUJIUHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, ITUIOMIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >NeKTPOJABMKYIIEH cuibl. KopoTkoe 3aMbIKaHUE TallbBAHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

YyeHuueckui SKCIIepUMEHT, J1abopaTopHble padoTsl M3yueHue

CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne 31eKTpoABMKYLIEN CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COITPOTHUBIICHHUS.

Habmroienue snektponusa.

MexnpenMeTHbIe CBSI3U

Uzyuenue kxypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEPXKATENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMHd MAaTeMaTHKW, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

MexnpenMeTHble OHATHUS, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAyYHOT'O NTO3HAHMUS:
sBIIEHUE, Hay4YHBIH (akT, rumoresa, ¢uznyeckas BETUYMHA, 3aKOH, TEOpHs, HaOJIOJEHuE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Maremartuka: pelieHre CUCTeMbl YpaBHEHUH, JIMHEWHas QyHKIUS, rapadoia, rumnepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETpHUECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJAECTBO, BEKTOPHI M HX MPOEKIMHM HA OCH KOOPIUHAT,
CJIOKEHHE BEKTOPOB.

buonorus: mexanndyeckoe NBMXEHHE B KUBOW mpupone, nuddysusi, ocMoc, TermiooOMeH
JKUBBIX OPTaHU3MOB (BHJBI TETIONEpeau, TEIIOBOE PABHOBECHUE), HIEKTPUUECKUE SBICHUS B
KUBOW MPUPOJIE.

XUMHS: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJISIpHAs Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEH U ra30B, JIEKTPUUECKUE CBOWCTBA
METAJIJIOB, ANEKTPOIIUTUYECKAS TUCCOLMAIINSI, TalIbBAHUKA.

['eorpadusi: BIaxxHOCTh BO3yXa, BETPBI, OapOMETp, TEPMOMETD.

TexHomorust: mpeoOpa3oBaHUE IBIKCHUI C UCIIOIH30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TEeXHHUKE, TOIIMITHUKK, HCIIONF30BAHUE 3aKOHA COXPAHEHHUs HMITyJbca B TEXHUKE (pakerta,



BOJOMET W Jpyrue), JABUTATENIb BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOI
XOJIOAWJIbHUK, KOHAUIIUOHECP, TCXHOJIOTUU MOJYUCHUSA COBPCMCHHBIX MAaTCpHUaJIOB, B TOM YHUCJIC
HAaHOMATEepHaJlOB, U HAHOTEXHOJIOTUHU,  BJIEKTPOCTaTHUYeCKas 3alluTa,

3a3eMJICHHE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN IIPUHTED,
JJIeKTpOHArpeBaTelibHble  MPUOOPHI, DJIEKTPOOCBETUTENbHBIE IPHUOOPHI, raIlbBAaHHUKA.

11 KJTACC

Paznen 4. DnexkrpoauHamMuka

Tema 3. MarnutHoe noJjie. DJIEKTPOMarHuTHAsT UHIYKIIUS

[locTostHHble MarHuThl. B3anMozneiicTBUE NOCTOSHHBIX MAarHuTOB. MAarHuTHOE IIOJe€.
Bekrop MmarauTHOM MHAYKIMH. [[pMHIUI CyNIEpIO3UIUY MarHUTHBIX 1OJIed. JIMHUM MarHuTHON
nHAyKuuy. KapTrHa TMHUN MarHUTHOM MHJIYKLIUHU T10JIS1 HIOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie IPOBOAHUKA C TOKOM. KapTWHa NMHMI MHIYKUMA MarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoBOJAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaylb W HampaBieHUE. JIBHKeHHE 3apspDKeHHOW YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MWHAYKIUU. [loTOK BekTOopa MAarHUTHOM WHAYKIUU.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMHU. 3aKOH 3JIEKTpOMarauTHo nuaykuuu dapazes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOABMKYLIAs CHUJIa MHAYKUWU B IPOBOJHUKE,
JBUKYILIEMCS IOCTYIATEIbHO B OJIHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBI€HNE CAMOMHIYKIIMU. DJIEKTPOIBHIKYILAs CUJIA CAMOUHAYKLIUH.

DHeprus MarHUTHOT'O TIOJIS1 KaTYILIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHHueCKHe yCTpPONCTBA U MIPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.
JeMoHCcTpanyuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM T1OJIEM.

JIMHUM UHIYKIIMM MAarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHIYKIUU OT CKOPOCTH M3MEHEHHsS MarHUTHOTO
MOTOKA.

SIBieHME CAaMOMHIYKIIUH.

VYyeHnueckuit SKCIepUMEHT, JabopaTopHble paboThl M3ydyeHune

MarHMTHOT'O TIOJISl KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy ¢ TokoM. MccienoBanue

ABJICHUS DJIEKTPOMArHUTHOW MHAYKIIHH.

Paznen 5. Konebanus 1 BOJIHBI

Tema 1. MexaHnuueckue u 3J€KTPOMAarHUTHbIE KOJIeOaHus

KonebarenbHass cucrema. CBoOojHBIE MexaHWMuecKue Konebanus. ['apmMoHuyeckue
koneOanus. Ilepuon, uacrora, ammuutyna u  Qasa kojeOaHuid. [IpyXKUHHBIM MasTHUK.



MarteMaTnyeckuii MassTHUK. Y paBHEHHUE TApMOHUYECKUX Kosiebanui. [IpeBparieHue sHeprun npu
TrapMOHUYECKUX KOJIeOaHHIX.

Konebarenbubiit  koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJEOAHUS B HUICATHHOM
KOoJe0aTeIbHOM KOHType. AHANOrus MEXIy MEXaHHMYEeCKUMU U 3JIeKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B UACATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxarouux KojeOaHusX. BolHyKIeHHbIE MEXaHUYECKHE KoJieOaHMUsl.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennblil Tok. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenada u noTpedIeHUe SIEKTPUUECKOI SJHEPTUH.
DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE JIEKTpo3HEprun. KynbTypa ucnosib3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

JlemoHcTpanuu

Hccnenoanue napaMeTpoB KoseOaTeIbHON CUCTEMBI (IIPYKUHHBIM WM MaTeMaTUYeCKUI
MasITHHK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmioienue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HalpsDKEHHUS OT BpPEMEHHM) Ul
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocienoBaTebHOM COEAMHEHMM PE3UCTOpa, KAaTYUIKW WHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

VY4yeHnueckuit SKCIIepUMEHT, Ja0opaTOpHbIe pabOThI

HccnenoBanue 3aBUCUMOCTH TIepHOJia MajbIX KojdeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccenenoBanue nNEpeMEHHOTO TOKAa B IENM U3  IOCIEAOBATEIBHO  COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHn4ecKHe U JIEKTPOMATHUTHBIE BOJIHBI

Mexannueckue BOJIHBL, ycioBHs pacnpocTpaneHus. [lepuon. CkopocTs pacnipocTpaHeHUsI
U JUTMHA BoJHbL. [lonepednsie u npoaoabHble BOIHBL. HTepdepenus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CIOBUS M3JIy4E€HHUS AJIEKTPOMArHUTHBIX BOJH. B3aumnas
opueHTanus BeKTopoB E, B, V B anekrpomarauTHol BosiHe. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHe, TNpeJoMJIeHHe, moyspu3auus, audpakuus, uHTepdepeHnus. CKOpoCTb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J€KTPOMAarHUTHBIX BOJH. [IpuMeHEHHE 3JI€KTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TENEBUICHUS. Pagnonokausi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEBI.

TexHuuyeckue yCTpoilcTBa M MPAaKTUYECKOE MPUMEHEHHE: MY3bIKaJbHble MHCTPYMEHTHI,
yIbTpPa3ByKOBasl IUArHOCTHKA B TEXHHUKE M MEIULMHE, pajap, PaJuONpUEMHUK, TEJIEBHU30pD,
anTeHHa, Tenedon, CBU-neyn.

JeMoHCcTpauuun

OO6pa3zoBaHue U pacrpoCTpaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJIH.



Kounebmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIMTYIOW W YacTOTOM
Kosie0aHui.

HccnenoBanue  CBOMCTB — JIEKTPOMArHUTHBIX ~ BOJIH:  OTpakK€HHE, IPEIOMIIEHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onrtuka

I'eomeTpuueckas onrtuka. [IpsmoHEHOE pacipOCTpaHEHUE CBETA B OAHOPOIHOM Cpelie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbl OTpakeHUs cBera. llocTpoeHne u300pa’keHHH B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkoHbBl IpeJOMJIEHHS CBeTa. AOCONIOTHBIM  IOKa3arenb
npenomiieHusi. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpayKeHHUS.

Hucnepcus ceera. CinoxxHbIi cocTaB 6eoro csera. Lger.

CoOuparomiue U pacceuBaroliue JUH3bl. ToHKas auH3a. POKYCHOE pacCTOsiHHE U
ONTHYECKasl CHila TOHKOU JIMH3bL. [locTpoeHne n3o0pakeHui B COOMPAIOLIUX U PacCEUBAOLIUX
auH3ax. @opMysa TOHKOM JIMH3bL. Y BeIMUYEHHUE, JaBaeMO€ JIMH30H.

[Tpenensl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKH.

Bonnosas ontuka. arepdepenuns cera. KorepeHTHbIE HCTOUHUKH. YcnoBus
HaOJI01eHUsI MAKCUMYMOB M1 MUHUMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT JBYX CUH(}a3HbIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxknus csera. JudpakunonHass pemérka. YciioBue HaONIOACHHS TIJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBeTa Ha AU(PAKLIMOHHYIO PELIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE PUMEHEHHUE: OUKH, JIyna, (poToanmnapar,
NPOEKIIMOHHBIHN anmapar, MUKPOCKOII, TEJIEeCKOI, BOJIOKOHHAs! ONTHKA, IU(PpaKIIMOHHAS
peméTka, NoJIsIpouI.

JeMoHcTpanun

[TpsimonuHeHOEe pacnpocTpaHEHUE, OTpakeHHe M mpenomiieHue cBera. OnTuyeckue
npUOOPBHI.

[TonHOe BHYTpeHHee oTpaskeHHe. Mojienb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOTA.

Habmronenue natepdepeHnnn cera.

HaGnronenue nudpakuuu ceera. Habmonenue

JUCIIEPCUU CBETA.

[Tony4yeHne criekTpa ¢ TOMOIIBIO TIPU3MEL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

YueHndyeckuil SKCIIEPUMEHT, TabopaTopHbIe paboThl M3MepeHue

MOKa3aTessl MPeJIOMIICHUS CTEeKJIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pazgen 6. OCHOBEI CIICLIMaJIbHOM TCOPHUU OTHOCUTCIIBHOCTHU



['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynatel criennanbHON TEOpUU
OTHOCUTEIIbHOCTH:  MHBAapHAHTHOCTD MOZTYJIS CKOPOCTH cBeTa B
BaKyyMme, MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILEHUE JITHHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTHUs MOKOSL.

Paznen 7. KBanroBas dusuka

Tema 1. DyieMeHTBI KBAaHTOBOU ONTHUKHU

®otonbl. Dopmyna [lnanka cBs3u 3HEprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC
doroHa.

OtkpeiTie u wuccinenoanue Qoroddpdexra. Ombitet A. I'. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 115 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnenue cBera. Onbitel [1. H. JIeOenena.

XHMHYECKOE JEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M MPAKTUUYECKOE HpPHUMEHEHHE: (OTO3JIEMEHT, (HOTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

JemMoHncTpanuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM IMJIaCTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

CBeToaHoI.

Conneunas Oarapest.

Tewma 2. Ctpoenue aToma

Mopnens aroma Tomcona. OnwiTel Pesepdopma o paccesauro o -gactuil. [lLnanerapras
mozenb atoMa. Iloctynarsl bopa. M3nyuenue u noriouieHne (OTOHOB MPU MEPEXOJe aToMma C
OJIHOTO YPOBHs DHEPIMH Ha Ipyroi. Buasl ciekTpoB. CHEKTp ypOBHEH SHEPrUHU aToMa BOAOPOA.

BonnoBele cBolicTBa yactull. BosHel ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyalu3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHME: CIEKTPAIbHBIA aHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

JeMoHCTpanyuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOTHI

HabGmronenue nuHeRyaToro crexkTpa.

Tema 3. AToMHOE SApO

OKCIIEpUMEHTBI, TOKA3bIBAIOLINE CI0KHOCTh CTPOEHU siipa. OTKPBITHE PaIHOAKTUBHOCTH.
OmneiTel Pesepdopaa no onpesenennio cocraBa pajnoakTUBHOTO u3nydeHus. CBoiicTBa anbga-,
6era-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. Hykionnas Mmozens siipa ['elizen6epra—lBanenko. 3apsn
anpa. MaccoBoe uucino sijgpa. M30Tomnsr.

Anbda-pacniaa. DNEKTPOHHBIM M MO3UTPOHHBIN Oera-pacmnan. ['amma-uznydeHue. 3aKoH
paZoaKTUBHOIO pacnaja.

OHeprus cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxtop. TepmosinepHblii cunTe3. I[IpoGiieMbl W TEpCHEKTHBBI  SAEpHOU
SHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



MeTop1 HaOIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoit KapTHHBI MUpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: O03UMETp, Kamepa Buibcona,
SJIepHBINA peakTop, aToMHasi bomoa.

JeMoHcTpanun

CuéTurK MOHU3UPYIOLUX YACTHII.

Y4eHnueCcKuid KCIIEpUMEHT, JlabopaTopHbie paboThl McciienoBanue

TPEKOB 4acTHIL (110 TOTOBBIM (hoToTrpadusim).

Paznen 8. DnemMeHTBI aCTPOHOMHH U aCTPOPUZHKHU

Otansl pa3BUTHS aCTPOHOMUU. [TpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Counnne. ConHeuHass akTUBHOCTh. Mctounuk sHeprur ConHua v 3BE3M. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaIbHbII KJIaCcC — CBETUMOCTbBY. 3BE3/IbI II1aBHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» g 3BE3  IJIaBHOM
nmocJieIoBaTeIbHOCTH. BHyTpenHnee ctpoenue 3BE31. CoOBpeMEHHbIE MPEACTABICHHUS O
IPOUCXO0XKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yTs — Hama "anaktuka. [lonoxxenne u npmxenne Connua B ['anaktuke. Tunsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. PazOeranme ramaktuk. Teopus
Bospiioro B3peiBa. PeNMKTOBOE M3TydEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuennueckue HaOIOICHUS

Habmronenus HEBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKCHUN
JUTSL OTIPEIEIICHUs TIOJIOKEHUSI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHoOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O6o0matotiee MOBTOPEHUE

Ponp ¢u3ukM ¥ acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIMAIIbHOW U
ATUYECKOH cpepax NesaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHpa, POib (QHU3NUecKod Teopur B (HOPMUPOBAHMM MPEJCTABICHUNA O
¢u3nyeckoil kapTUHE MHpa, MECTO (U3NYECKON KapTUHBI MUpa B OOIIEM pAIY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX NMPEJCTaBICHUMN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3U

Uzyuenue kxypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce OCyIIECTBISIETCS C Y4ETOM
COJIEpXKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MAaTeMaTHK{, OWOJIOTHH, XHMUH,
reorpadu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
sBIIEHUE, HAy4YHBIH (akT, Tumoresa, ¢uaMyeckas BETUYMHA, 3aKOH, TEOpHUs, HaOJIOJICHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

MareMaTrka: penieHHe CHCTEMbl ypaBHEHHH, TPUTOHOMETpPHUYECKHE (YHKIIUU: CHUHYC,
KOCHHYC, TQHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIIO)KEHHWE BEKTOPOB, MPOW3BOJIHBIC IIIEMEHTAPHBIX (YHKIIHM,
MIPU3HAKYU TI0JI00MS TPEYTOJIBLHUKOB, OMPEACIICHNE TIIOMAIN TUIOCKUX Puryp u 00bEma Tel.

buonorus: snexTpudecKkue siBICHUS B )KUBOH MPUPOJIC, KOJIeOaTEIbHbIC IBMKEHUS B )KUBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOE, NEHCTBUE paArallii Ha )KMUBbIE OPraHU3MBI.

XuUMHS: CTPOCHHME AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAas CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOW PEIIETKH, CIIEKTPaIbHbIN aHAIIN3.



['eorpadusi: MarHuTHBIE TOJIOCA 3€MJTH, 3aJIEKU MArHUTHBIX Py, GOTOChEMKA 3eMHOU
MOBEPXHOCTHU, IPEICKAZAHUE 3EMIICTPSICCHHUIA.

TexHonorus: JIMHUM JIEKTpoIlepeaay, TeHEpaTOp NEPEMEHHOTO TOKA, IEKTPOJIBUIaTENb,
UHAYKIMOHHAS T[€4Yb, pajap, paAuONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-mneus,
MPOSKIIMOHHBIN anmnapart, BOJJOKOHHAsI ONITHKA, COJTHEYHAsI OaTapes.

I[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHIA

OcBoenne yudeOHOro mpeamera «@Pu3Mka» Ha YPOBHE CpeIHEro OO0mero oOpa3oBaHHA
(0a30BBIi  YpOBEHb) JIOJDKHO  OOECIICYUTH  JOCTH)KCHHE  CICAYIOUIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€JIBHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3VIJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOECHUs Yy4deOHOro mpenmera «®Du3Mka» JTOJKHBI OTPa’kaTh
TFOTOBHOCTb M CIIOCOOHOCTb OOYyYaroIuXcs pyKOBOJACTBOBATHCA C(HOPMUPOBAHHOM BHYTpPEHHEH
HO3ULIKEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOSIKICHUH,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM ILIEHHOCTSIM POCCHMCKOrOo  OOIECTBA, paclIMpeHue
JKU3HEHHOT'O OIIBITA M OIBITA JEATENBHOCTH B IIPOLIECCE pealn3alliM OCHOBHBIX HaIPaBJICHUN
BOCIUTATEIbHON JESITENHOCTH, B TOM YHUCJIE B YACTH!

1) rpaskAaHCKOTO BOCITUTAHHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOW TO3MLIMU OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTr0o OOIIECTBA; MPUHATHE TPAIUIIMOHHBIX OOIIEUYETOBEYECKUX

T'YMaHUCTUYECKUX U IEMOKPAaTHYECKUX
LIEHHOCTEH;  TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO

o01ecTBa,
y4acTBOBAaTh B CaMOYIIpaBJIIEHUH B 00pa30BaTeIbHON OpraHu3allii; YMEHUE B3aUMOJIEHCTBOBATh

C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIMAMH W Ha3HAu€HUEM; TOTOBHOCTh K TyMaHUTApHOH U

BOJIOHTEPCKOU AEATEIbHOCTH;

2) NaTpUOTHYECKOTO BOCTUTAHHS:

c(OPMHPOBAHHOCTb POCCUICKON IpakIaHCKOW UEHTUYHOCTH, TAaTPUOTU3MA; LIEHHOCTHOE

OTHOIIEHHE K FOCY/IapCTBEHHBIM CUMBOJIaM, IOCTH)KEHUSM POCCUNCKUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACH
Ha MOpPAJbHO-HPaBCTBEHHbIE HOPMBI M IEHHOCTH, B TOM YMHCJIE B JAESATEIBHOCTH Y4YEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 5CTETUYECKOTO BOCTIUTAHUS:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasl CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIETO
¢u3nveckoil Hayke;

5) TpyZ1OBOTO BOCIIUTAHUSI:

UHTEpEC K Pa3InYHbIM cepam NpodecCHoHaNbHOM 1eATEIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymie mpodeccun u
pea30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TUIaHBI; TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO U
camM000pa3oBaHuIo B 00J1aCTH (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) 9KOJIOrMYECKOTr0 BOCIUTAHUS: C(HOPMHUPOBAHHOCTH KOJIOTHUECKON KYIBbTYPHI,

OCO3HaHUe T1100aIbHOr0 Xapakrepa



9KOJIOTUYECKHX MPOoOJIeM; TJIaHUPOBAHHUE M OCYIICCTBICHHUE JICUCTBUI B OKPYKAOIICH cpesie Ha
OCHOBE 3HAHUS

Heﬂeﬁ YCTOI;'I‘-II/IBOFO Pa3sBUTHA YCJIOBCUYCCTBA, PACHIMPCHHUC ONIbITA NJCATCIBHOCTU 9KOJIOTHYCSCKOM
HAIPaBJIEHHOCTH HA OCHOBE

UMEIOLINXCS 3HAHUN 10 (pusmKe;
7) LEHHOCTH HAYYHOTO MO3HAHHSL:
c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO

pa3BUTUA (PU3NYECKOW HAYKH; OCO3HAHME I[EHHOCTH HAy4HOH AESITeTbHOCTHU, FOTOBHOCTH B
mporecce u3y4eHus: PU3NKH

OCYHWICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJJMETHBIE PE3VJIbTATbDI

[To3HaBarenbHbIE yHUBEPCATIbHBIC yueOHbIe NeiicTBUa ba3oBbie
JIOTUYECKHE ICHCTBUS:
CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €&
BCECTOPOHHE;  OINpEAENATh LENu JEATEIbHOCTH, 3a/JaBaTh IapaMeTpbl M KPUTEPUH HUX
JOCTUXKECHUS; BBIIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B PaccMaTPpUBAEMBIX
¢u3nUecKkux SBICHUAX; pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a
UMEIOLIUXCS MaTEPUATIbHBIX
1 HEMATEpPHAJIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B IE€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
pE3yJIBTaTOB LIETM,
OLICHUBATh PHUCKHU IOCJIEJICTBUN JAEATEIbHOCTH; KOOPAMHUPOBATh U BBINOJHATH pabOTy B
YCIIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBHS; Pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU
PELICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble HccnenoBaTenbCKue NEHCTBUSA:
BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATUAMHU M METOJaMU (PU3NYECKOI
HayKH; BJaJIeTh HaBbIKaMH y4e€OHO-HCCIIEeI0BATEIbCKON U MPOEKTHOM JesITeIbHOCTH B 00JacTH
($u3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIlIeHHUs 3a7a4
(bu3uUecKoro cojepkaHus, TPUMEHEHUIO PA3JIUYHBIX METOJIOB IO3HAHMSA; BIAJAETh BUAAMHU
JESTEIbHOCTH IO IMOJIyYEHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTalud, NpeoOpa3oBaHUIO U
IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PH CO3AaHUN YUEOHBIX TPOEKTOB
B 00sacTU (U3UKH; BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBSI3M U aKTyallU3UpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHHs, HaxXOOuTb apryMeHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3a7aBaTh IIapaMeTpbl U KPUTEPUH PEILICHUS; AaHAIU3UPOBATh MOJIYYECHHBIE B X0/
pelIeHus 3a/1auk pe3yJIbTaThl, KPUTUUYECKH
OLICHUBAaTh MX JOCTOBEPHOCTb, NMPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTh U
(dopMynHupoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHON NesTEIbHOCTH, B
TOM YHCJIe TP U3YYeHUH (PU3MKH; TaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHBATh
nprOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH 3HAHUA 1O (PU3UKE B MPAKTUYECKYIO 00J1acTh
KHU3HEIeATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;
BbIIBUTaTh HOBBIE HJIEH, MpeJlaraTb OPUTHHAIbHBIE TOAXOAbI U PELICHUS]; CTaBUTh
npo0JIeMbl U 3a/1a4M, JOMyCKaIOLUe aJbTepHAaTUBHbIE pemieHns. Pabora ¢ unpopmauei:
BJIQ/IETh HaBBIKAMM MOJydyeHUs MHPOpMAIK (HU3HUECKOrO COAEpPN AHUS U3 MCTOYHUKOB
pa3HBIX THIOB, CAMOCTOSITENIBHO OCYILECTBIIATH ITOMCK, AHAJIN3, CUCTEMATU3ALMIO U
UHTEpIpeTalnio HHPOPMALIUU PA3IMUHBIX BUJIOB U (POPM MPEICTABICHUS; OLIEHUBAThH
JIOCTOBEPHOCTh MH(pOpMAINH;
HCIIOJIb30BaTh CPEICTBA UH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pellIeHUU
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3alMOHHBIX 33734 C COOJIOIeHHEeM TpeOOBaHU



APrOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PeCypcOCOEPEeKEHUs, TPABOBBIX U ITUYCCKHUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MaCHOCTH;

CO3MaBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B pPA3IHUHBIX (opmarax ¢ y4ETOM
Ha3HAYCHUS MHPOPMAIIUH U LIEJICBOH ayIUTOPUH, BBIOMPAsi ONTUMAIBHYIO (OpMy TpeiCTaBICHUS
U BU3YaJIU3AIIHH.

KoMMyHHUKaTHBHBIC YHUBEPCAIbHBIE YICOHBIC IEHCTBUS:

OCYIIECTBIISATh OOIICHHE Ha YpoKax (U3UKK U BO BHE-YPOUHOU JCSITEIHLHOCTH,
pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallUd M CMAr4arb KOH(QJIMKTBHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB; IOHMMATh U KCIIOIH30BaTh MPEUMYIIECCTBA KOMAHIHON W WHAWBUAYAIBHON padOTHI,
BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX ACHCTBUI C YUYETOM OOIINX HHTEPECOB U

BO3MOKHOCTEM KaXXJI0rO 4j€Ha KOJUIEKTHMBA; IPUHUMATh LIEJIM COBMECTHOW JNEATEIbHOCTH,

OPraHU30BbIBaTh U KOOPAUHUPOBATH JEUCTBUS MO €€ TOCTUKEHUIO: COCTABIIATh IUIAH JCUCTBUN,

pacnpeneNsaTh PO ¢ YI€TOM MHEHUHN Y9aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHON paOOTHI;

OIICHMBATh KAUECTBO CBOETO BKJIAJa U KAXKIOr0 yYaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT

Mo pa3pabOTaHHBIM KPUTEPHUSM; MpeJiaraTb HOBBIE IMPOEKTHI, OIEHUBATH HACU C MO3UIUU
HOBH3HBI, OPUTHHAIBHOCTH,

MPAKTUYECKOW 3HAYMMOCTH;  OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B
pa3IMYHBIX CUTYALMSIX,

MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynstuBHbIe yHUBepcaibHbIe yueOHbIe neiicTBUs CaMoopraHu3aius:

CaMOCTOSITENIbHO OCYILIECTBIISATH MO3HABATEIBHYIO JIEATEIBHOCTh B 001aCTH (DUBUKH U
ACTPOHOMHUHU, BBIABJIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJa4H;
CaMOCTOSITENIFHO COCTaBJISATh IUTAH PEUICHHS pPACYETHBIX M KAueCTBEHHBIX 3a/ad, IUIaH
BBIMOJIHEHUS] TMPAKTUYECKOH paboThl C Y4ETOM HMEIOIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH W MPEANIOYTSHNN; aBaTh OIEHKY HOBBIM CHUTYAIHIM;

pacuMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATTOYTEHHN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peleHne; OLEHUBATh TNPUOOPETEHHBIN

OTIBIT;

CHOCcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUHN B 00JacTH (HU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BATENbHBIN U KyIbTYpHBIH ypoBeHb. CaMOKOHTPOIIb,

OMOIMOHATBHBIA HHTEIUIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B ICATEIBHOCTD, OIICHUBATH
COOTBETCTBHE pE3YJIBTATOB IIENSIM;  BIIAJIETh HAaBBIKAMH TI03HABaTENLHOW peduieKCHu Kak

OCO3HAHUS COBEPIIAEMBIX JECHCTBUI
U MBICJIUTENBHBIX TIPOIECCOB, UX PE3YIbTATOB U OCHOBAHUMN; HCIOIB30BATh MPUEMBI

pedexcun Ui OLIEHKH CUTYalluH, BBIOOpAa BEPHOTO PEIICHUS; YMETh OLIEHUBATh

PHUCKH ¥ CBOCBPEMEHHO ITPHHUMATD PEIICHUS 110 UX CHUKCHHIO; IPUHAMATH MOTHBEI

W apTYMEHTHI JPYTUX MIPU aHATTN3€ Pe3yIbTaTOB IEATEIILHOCTH; IIPUHIMATH ce0s,

MTOHMMasl CBOM HEJIOCTATKH M JOCTOMHCTBA; IIPUHAMATh MOTHUBEI M apTYMEHTHI JIPYTUX

NIPY aHAJIN3e PE3yabTATOB JIEATEILHOCTH; MPH3HABATH CBOE MPABO U MPABO JPYTUX Ha

OIMOKH.

B mporecce 10CTHXXKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOSHHSI IPOTPaMMBbI 10 (pU3MKeE JUIs
YPOBHsI cpeaHero oOmero oopa3oBaHusi y 00yJaIOMIUXCSl COBEPIICHCTBYETCS AMOIMOHATBHBIN
MHTEJUIEKT, MPEeANoaralouui chopMHUpPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;



CaMOPETyJIMPOBaHHUs], BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATL OTBETCTBEHHOCTh
3a cBOE MOBeJIeHHEe, CIOCOOHOCTh alalTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHUSM U TPOSIBIISATh
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOIIEH CTpEeMIIEHHE K
JOCTHKEHUIO LIEIU U YCIIEXY,

ONTUMU3M, UHULIUATUBHOCTh, YMEHHUE JEUCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEH; HMIIATHUH,

BKJIIOYAOLIEH CIOCOOHOCTh IOHUMATh IMOLMOHAILHOE COCTOSIHUE JIPYTHUX,

YUUTBIBATh €0 MPU OCYIIECTBIECHUHU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIFOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHHS C APYTHMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

I[MPEAMETHBIE PE3YJIBTATEHI

K xonmy o0ydenus B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha IpUMeEpax posib U MecTO (pU3MKH B (POPMHUPOBAHUHU COBPEMEHHOI
Hay4YHOU KAPTUHBI MHUPA, B Pa3BUTHUM COBPEMEHHOM TEXHMKU M TEXHOJOIMH, B IPAKTUYECKON
JeSTEeIbHOCTH JIIOJIeH; YYUTBIBaTh T'PAHUIBI IMPUMEHEHUS HM3YYEHHBIX (PU3MUECKUX MoJeleit:
MaTepHajibHas TOUYKa, MHEepLMaiIbHAs CUCTEMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UAEaIbHBIN
ra3, MOJIEJIM CTPOEHUs I'a30B, JKUJIKOCTEH U TBEPABIX TEJl, TOYCUHBIN ICKTPUUECKUH 3apsij NIPU
peleHnH (PU3NYECKUX 3a/1a4; Paclo3HaBaTh (pU3HUecKue sIBIEHUS (IIPOLECChl) U OOBSACHITH X Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOpPUM CTPOCHMS BEUIeCTBA U
3JIEKTPOJMHAMUKN: PAaBHOMEPHOE M PABHOYCKOPEHHOE INPSIMOJIMHEHHOE IBU)KEHUE, CBOOOJHOE
najieHue TeJ, JBHXKEHHWE I10 OKPYXHOCTHM, HWHepuus, B3aumojeilctBue Tten, auddysus,
OpOYHOBCKOE JABM)KEHHE, CTPOEHHUE KMJKOCTEH U TBEPIABIX TeJ, U3MEHEHHE 00bEMa Ten Ipu
HarpeBaHuu (OXJaXXICHUHU), TEMJOBOE paBHOBECHE, MCIApEHHE, KOHICHCALMs, IUIaBJICHHUE,
KPUCTAJUIM3aLUsl, KUIICHHE, BJIAXKHOCTh BO3/1yXa, IOBBIILICHNE JABJICHUS a3a IIPU €ro HarpeBaHUU
B 3aKPBITOM COCYJI€, CBSI3b MEXKIY ITapaMETPaMH COCTOSHUA T'a3a B U30IPOLECCaX, dIEKTPU3ALIUL
TEJ, B3aMMOJEHCTBHE 3apsA0B; ONMUCHIBATH MEXAHUUYECKOE BUKEHHUE, UCHOJB3Ys (U3NYECKUE
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIa, UMITYJIbC
TeJa, KUHETUYeCKasi SHeprusi, NOTEeHIMaIbHAas SHEPrusi, MeXaHudeckas paboTa, MexXaHHUYecKas
MOIIIHOCTb; NPU ONMCAHUU MPABUIIBHO TPAKTOBATh GU3NUYECKUIN CMBICI HCIOIb3YEMbIX BEINYMH,
uxX OOO3HAYeHMs W EIUHMIbI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIIME JTaHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTMMH BEJIMYMHAMU; ONUCHIBATh U3YYECHHBIC TEIIJIOBBIE CBOMCTBA TEJ U TEILIOBBIE
ABJICHUS, MCHOJIb3ysl (U3NYECKUE BEJIWYUHBL: [JaBJI€HHME ra3a, TemIepaTypa, CpeaHsis
KMHETUYECKasi DHEPrusl XaOTHYECKOIO IBMIKEHUS MOJIEKYJ, CPEIHEKBAaJpaTU4Hasi CKOpPOCThb
MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHsISI dHEPrus, padoTa raza, Kod(QpQPUIHUEeHT MOJIE3HOTO
JIeMCTBUSL TEIUIOBOTO JIBUTATENsl; MPU ONMCAHUU MPABUIBHO TPAKTOBATh (PM3UYECKHHA CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, UX OOO03HAUEHUS U EAUHMIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOLINE
JAHHYIO (PU3NYECKYIO BEJIMUYUHY C APYTUMH BEJIMYMHAM; OMMCHIBATh U3YUEHHBIE SJIEKTPHUUECKUE
CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE SBJICHU (TIPOLIECCHI), UCIONB3Ys (PU3MUECKHE BEINUUHBIL:
ANEKTPUYECKUN 3apsf, AIEKTPUYECKOE II0JIe, HANPSHKEHHOCTH IIOJIsI, IMOTEHIUAl, Pa3HOCTh
NOTEHIMAJIOB; TPU ONMCAHUM NPABWIBHO TPAKTOBATh (U3UUYECKUH CMBICI HCIIOJIb3YEeMbIX
BEJIMYMH, HX OOO3HAUEHHUS M €AMHHULBI; YyKa3blBaThb (HOPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
¢u3MUecKyl0 BEIWYMHY C JPYTUMH BEJIWYMHAMH; AaHATU3UPOBATh (U3UUECKUE IMPOLECChl U
SBJIEHUS, UCTIOJB3Ys (U3NUECKHE 3aKOHBI U MIPUHIIMIIBL: 3aKOH BceMupHoro tarorenus, [, 11 u 111
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHsI MEXAHWYECKOW HHEPIHH, 3aKOH COXPaHEHUS HMITYJIbCA,
INPUHUUII CYNEPHO3ULIUKA CHUJI, IPUHUUII PABHOIPABHUS MHEPLUUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CpPEIHEN
KUHETHYECKOW HHEPTUHU TEIJIOBOTO JIBUKEHUS MOJIEKYJ ¢ aOCONIIOTHOM TeMIepaTypoil, mepBbIii
3aKOH TEPMOJHMHAMMKH, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu sTom



pa3ianyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE U YCIOBHS
(rpaHHIBI, OONACTH) TPUMEHUMOCTH; OOBSCHATH OCHOBHBIC NPHUHIUIBI JCHCTBHUS MAaIIWH,
pruOOPOB U TEXHUYECKHUX YCTPONCTB;

pa3iauyaTh ycIOBHUSI MX 0O€30MacHOr0 HCIONb30BaHHUS B IMOBCEJIHEBHOW KHU3HU; BBIIOJIHATH
OKCHEPUMEHTHI IO HCCIEAOBAHUIO (U3NYECKUX SIBICHUH W TPOLECCOB C HCIOJIb30BaHUEM
OPSIMBIX M KOCBEHHBIX M3MEPEHUM, MpHU 3TOM (GOpMyIUpoOBaTh MpolieMy/3afady U THIOTE3Y
y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOr0 000pyI0BaHUs, IPOBOIUTH
OTBIT U (OPMYIUPOBATH BBIBOJIBI; OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE H3MEPEHUS (PU3NIECKUX
BEJIMYMH, TPU ATOM BbIOMpATh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U HCIOJIb30BaTh M3BECTHHIC
METOJIbI OIICHKH IMOTPEIIHOCTEH M3MEpPEHUI; UCCIeIOBATh 3aBUCUMOCTH MEXIY (U3HUECKUMU
BEJIMYMHAMU C HMCIOJIb30BAaHUEM MPSMBIX U3MEPEHUil, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
dbuKkcHpoBaTh Pe3yabTaThl MOTYYEHHOW 3aBHCHUMOCTH (DH3UYECKHX BEIMYMH B BUJC TAOIUI[ U
rpadukoB, aenaTh BBIBOJBI MO pe3yjbTaTaM HCCIIEOBAaHUS;, COOMIOAATh MpaBuUiia 6€30MacHOro
Tpyda TpU TPOBEICHUU HCCIEIOBAaHUN B paMKax y4yeOHOro »JKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATEIIHCKON U MPOEKTHOMN JESITEIBHOCTH C UCTIOIH30BAHUEM H3MEPUTEILHBIX YCTPOWCTB
U 1abopaTopHOro OOOPYAOBaHMS, pelIaTh pacuéTHhIC 3aJadd C SIBHO 3aJaHHOW (QHU3NYECKOn
MOJIENIBIO, MCIIONB3Ys (PM3NYECKHE 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJadu
BbIOUpaTh (PU3NYECKYIO MOJIENb, BBIACTATh (PM3HUECKUE BEIHMUMUHBI U (POPMYJIbI, HEOOXOIUMBIE
UIsi €€ peIIeHUsl, MPOBOAWTH PAcYEThl W OICHUBATH PEATLHOCTH TOJTYYCHHOTO 3HAYCHUS
(GU3MYECKOW  BEIMYMHBI, pEIIaTh KA4YeCTBCHHBIC  3aJlaud:  BBICTPAWBATh  JIOTUYCCKU
HENPOTUBOPEUHBYIO LIETIOUKY

paccykJIeHUI C OMOpOil Ha W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PHU3UYECKHE SBICHHS,
WCIIOJIb30BATh MPHU PEIICHUH YIeOHBIX 3a7a4 COBpEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMH U TIPECTABICHUS Y4eOHOI U Hay4YHO-TIOMYJIAPHOM
uH(pOpMaIlMK, TIONYYCHHOW W3 Pa3UYHBIX HMCTOYHHUKOB, KPUTHUYECKH AaHAJIU3UPOBATH
NoJly4yaeMyro HH(pOpMalnio; NPUBOAUTE MPUMEPHI BKJIaJIa POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-
(bU3HUKOB B pa3BUTHE

HAyKH, OOBSCHEHHE MPOILECCOB OKPYXKAIOMIETO MHUpPa, B Pa3BUTHE TEXHUKU M TEXHOJOTHIA,
UCTIOJIF30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B IMOBCEIHEBHOW JKH3HH JJIS OOECIICUCHUS
0e30MacHOCTH TIpH OOpaIllEeHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPONCTBAMHU, AJIsI COXpaHEHUS
3JI0POBBSI U COOJTIOJICHUS HOPM DKOJIOTHYECKOTO MOBEIEHHS B OKpYKaIOIIeH cpeze; padoTaTh B
Tpynmne C BBIIOJHEHWEM PAa3IMYHBIX COLMANBHBIX pOJeH, MIaHUPOBATh pPadOTy TPYIIIIHI,
palMoHAFHO pacTpeiessITh 00S3aHHOCTH W IUIAHUPOBATh JESTEIHHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJCKBAaTHO OIEHWBATh BKJIAJ] KAXKIOTO W3 YYACTHUKOB TPYIIIBI B pPEIICHUE
paccMaTpuBaeMoii MpoOIeMBbl.

K xoniy obyuyenus B 11 kmacce mpeameTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JIEMOHCTPHPOBATh HA TIPUMEpaxX poJib U MeCTO (pU3UKHM B OPMHUPOBAHUU COBPEMECHHOMN
HAyYHOUM KapTHUHBI MUPA, B PAa3BUTHH COBPEMEHHOW TEXHHMKH U TEXHOJIOTUM, B MPAKTUYECKOM
JESTSIIbHOCTH JIFOJICH, MEIOCTHOCTh M CIWHCTBO (DM3MUECKOH KApTHUHBI MHpPA; YYUTHIBATH
TPaHUIIbI TPUMEHEHUS U3YYCHHBIX (PU3UUYECKUX MOJENEH: TOUSUHBIH dNEKTPUIECKHM 3apsi, Tyd
CBETa, TOYCUHBI MCTOYHUK CBETA, SIEpHAs MOJENb aToMa, HYKJIOHHAs MOJIEh aTOMHOTO sijipa
IpU pelieHnn GU3NIecKux 3a/1ay;

pacno3HaBaTh (U3HUYECKHE SBIEHUS (MPOIECCH) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJUHAMUKHA M KBAaHTOBOU (PU3MKHU: dIEKTpHUECKas MPOBOJUMOCTbH, TEIIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JICHCTBUS TOKA, B3aWMOJICHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBHME MArHUTHOTO TMOJsl Ha TPOBOJHUK C TOKOM M ABWXKYIIMICS 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHUST U BOJIHBI, IPSIMOJIMHEHHOE PAacIpOCTpaHEHHE CBETA, OTPaKCHNE,
npenomieHue, uHTepdepeHnus, audpakuus u TOJApU3AIMs CBETa, AUCIEPCHs CBETa,
dorornekrpudeckuit 3¢pdext (hotorddekr), cBeToBOE NaBieHNUE, BOSHUKHOBEHHE JTHHEHYATOTO
CTIIeKTpa aToMa BOJOPOJA, ECTECTBEHHAas M WCKYCCTBEHHAs pPaJHOAaKTUBHOCTB; OMMCHIBATH



M3YYEHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHWE, MArHUTHBIC, ONTHYECKHE, AJIEKTPUUYECKYIO
MPOBOAMMOCTh PA3IUYHBIX CpPEJ) M DJICKTPOMATHHUTHBIC SBJICHUS (IIPOIECCHI), HCIONB3YS
busznyecKkue BETUYMHBL: JJIEKTPUYECKUN 3apsl, CHJIa TOKa, JJIEKTPUYECKOE HarpsKeHHeE,
AIIEKTPUYECKOE COIIPOTUBIIEHHUE, PA3HOCTh NOTEHLUAJIOB, 3JIEKTPOABMKYIAs CHila, paboTa ToKa,
UHAYKIHS MarHUTHOTO MOJs, cuiia Amnepa, cuia JIopeHia, HHIyKTUBHOCTh KaTyILKH, YHEPrHs
AIIEKTPUYECKOTO M MArHUTHOTO TIOJIeH, IIEPHO U YacTOTa KojieOaHuii B KoJeOaTeIbHOM KOHTYpE,
3apsa M CWIIa TOKAa B MPOIECCE TapMOHMYECKUX AJIEKTPOMArHUTHBIX KosieOaHWi, (OKyCHOE
paccTosiHuE U OINTHYECKas Cuja JIMH3BL, MPU OMHCAHUM IPABWIBHO TPAKTOBATH (U3UYECKUUN
CMBICJI HCIIOJIb3YEeMBIX BEIMYHH, HMX OOO3HAYEHUS H EAMHUIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3NUECKYIO BETUUUHY C IPYTUMHU BEIMUYMHAMU; ONHUCHIBATh U3YUYECHHBIC
KBAaHTOBBIC SIBICHMS W  TPOLECCHI, HCHONB3yd (U3MYECKHE BEJIUYHHBI:  CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI U YaCTOTa CBETA, SHEPTUSl U UMITYJIbC (OTOHA, IEPUOJ
MoJIypacnaa, SHEPrusi CBSI3U aTOMHBIX si/Iep, IPU ONMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUECKUIL
CMBICJI HCIIOJIb3YEMBIX BEIMYHH, HMX OOO3HAYeHUS H EAMHUIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTMMHU BETMYMHAMM, BHIYHUCISATH 3HAYCHHE
(GU3NUeCKOl BENMYMHBL, AaHAIM3UPOBATH (U3NYECKHE TMPOLECCHl W SBICHHS, HCIOIB3YS
dbuznyeckue 3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapalIeIbHOTO
COEIMHEHUS POBOJTHUKOB, 3aK0H JIkoyns—JIeHna, 3aK0H 3MeKTPOMarHuTHOM MHAYKIIUU, 3aKOH
IPSIMOJIMHEMHOIO pPacIpOCTPAHEHUsI CBETa, 3aKOHbI OTPAXXCHHS CBETA, 3aKOHBI MPEIOMIICHHS
cBeTa, ypaBHeHUe DiiHITeHa 1715 (oTodddexTa, 3aK0H COXpaHEHUS SHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHMsI MAacCOBOrO 4ucia,
noctynatel bopa, 3akoH paaMOAKTUBHOIO pacmaaa, OpU O3TOM pa3inyarh CIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TPaHUIBI, OOJIACTH)
IPUMEHUMOCTH; ONPEENIATh HalpaBJIeHUE BEKTOPA UHAYKLIIUHA MAarHUTHOTO I0JI IPOBOJHUKA C
TOKOM,
cuiibl Amriepa u cuiibl JIOpeHIia; CTpOUTh U OMUCHIBATh U300pa)KeHHE, CO3/1aBaeMO€ IIIOCKUM
3€pKaJIoM, TOHKOH JIMH30M; BBIIIOJIHATH SKCIIEPUMEHTHI 110 MCCIIEA0BAHUIO PU3NYECKUX SIBICHUN
U TIPOLIECCOB C UCMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH: NMPH 3TOM (POpMyIupoBaTh
npoOemMy/3agady U TUIOTE3Y Y4EOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py/sOBaHUs, MPOBOAUTH OMBIT W (POPMYIUPOBATH BBIBOJABI; OCYIIECTBISATH MpsIMbIE U
KOCBEHHBIE W3MEpEHHUS (PU3NYECKUX BEIUYMH, MPU HTOM BHIOMpATh ONTUMAIBHBIA CHOCOO
M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OIIEHKH MOTPEIIHOCTEN N3MEPEHUI; UCCIIe0BATh
3aBUCHUMOCTH (PM3MYECKUX BEIWYMH C UCIHOJIB30BAHUEM TMPSIMBIX HW3MEPEHHIl: TMpH 3ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE TaONUIl ¥ TPadUKOB, JIEIaTh BBIBOJIBI IO pe3yIbTaTaM HCCIEA0BAHNUS;, COONIOAATh
npasuiia 0€30MacHOTO TPy/Aa IPU MPOBEACHUH UCCIIEJOBAaHUM B paMKax y4eOHOT0 SKCIIEPUMEHTA,
y4eOHO-UCCIIE0BATENbCKON U TPOEKTHOW JAESTEIbHOCTU C HMCMIOJIb30BAaHUEM H3MEPHUTENBHBIX
YCTPOMCTB U 1a00paTopHOro 000py10BAHNUS;

pemiate pacu€THbIe 3aJa4yd C SBHO 3aJaHHOW (HU3MYEeCKOW MOMAENbIO, HUCIOIb3Ys
¢duznyecKkue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaIM3a YCIIOBUS 3a7aud BhIOMpaTh (HU3HUECKYIO
MOJIeIb, BBIICIATh (U3UYECKHUE BETUYHMHBI U (OPMYIBI, HEOOXOAMMBIE Uil €€ pelieHus,
MIPOBOAMTH PAcu€Thl U OLICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HAYeHUsI (PU3NUECKON BEIHUYMHBI,
peliaTh Ka4eCTBEHHBIE 3a]aUi: BEICTPAUBATH JIOTHUECKH HEMTPOTUBOPEUHUBYIO 1IETIOUKY
pacCcyXIeHUH ¢ ONMOpoil Ha M3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKUE SBICHUS;
MCIIONIb30BATh MPHU PEIICHUH y4eOHBIX 3a7]a4 COBpEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U NIPECTaBICHNs Y4eOHOM U Hay4YHO-TIOMYJIIPHOM
uH(pOpMallMK, TIONYYEHHOW W3 Pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH
MOJTydaeMyr0 HHPOPMAITUIO; OOBSICHATH MPUHIIMITHI JCHCTBHS MAITUH, TIPUOOPOB M TEXHUIECCKHIX
YCTPOUCTB, pa3invaTh
YCIIOBUS UX OE30MAaCHOTO UCTIOIb30BaHUS B MIOBCEIHEBHOW KU3HU; MMPUBOAUTH MPUMEPHI BKIIaAa

POCCUICKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE



HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHIA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOM XHM3HHM ISl 0OeCTIeUEeHUs
0e30MacHOCTH IPpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONUCTBAMHU, JJI COXPaHEHUs
3JI0pOBBSI U COOJIOJICHUS HOPM HKOJIOTHYECKOTO MOBEICHHS B OKpYKaIOUIel cpeze; padoTaTh B
Ipynmne C BBIIOJHEHWEM pAa3IMYHBIX COLMAIBHBIX pOJIEH, IJIAaHUPOBATh PabOTy TPYIIIIHI,
palMOHATIBHO pacTpeiesaTh O05N3aHHOCTH M IUIAHUPOBATh AEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallMsX, aJCKBAaTHO OIEHWBATh BKJIAJ KaXKIOTO W3 YYACTHUKOB TPYIILI B pPEIICHUE
paccMaTpuBaeMoii MpoOIeMbl.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
K DIJIEKTPOHHBIE
HanmMeroBanme | oo B0 1ac0B (mmudpoBsIe)
Ne pa3/eiioB U TEM Koutponbusl | [IpakTuyecku | 00pa3oBaTeNbHbBIE
n/ HPOrPaMMEI Becer | e e pecypcehl
i 0 paboThl paboThI
Pazmen 1. ®U3UKA U METO/IbL
HAYYHOTI'O ITO3HAHU A
®dusznka u bubnnoreka IIOK
11 | Meroms 9 https://m.edsoo.ru/7f41bf7
' HAy4IHOTO 2
MTO3HAHUS
Hroro o pasneny 2
Paznen 2. MEXAHUKA
bubmmoteka [IOK
2.1 | Kwunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 | Jlunamwuka 7 https://m.edsoo.ru/7f41bf7
2
3aKoHBI bubmuotexa [JOK
2.3 | coxpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 2
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAA ®U3SUKA U
TEPMOJNUHAMUKA
OCHOBBI bubnuotexa [JOK
31 | MOTEKyIpHO- 9 1 https://m.edsoo.ru/7f41bf7
' KHHETHYECKOM 2
Teopuun
OCHOBBI bubmuorexa [JOK
3.2 TEPMOIMHAMHK 10 1 https://m.edsoo.ru/7f41bf7
¥ 2




3.3

ArperaTHble
COCTOSIHUS
BELIECTBA.
®dazoBble
NIEPEXO0/IbI

Bbubnuoteka LIOK
https://m.edsoo.ru/7f41bf7
2

Uroro no pazgeny

24

Paznen 4. QJIEKTPOJJUHAMUKA

4.1 DIIEKTPOCTATUK 10 bubmuorexa [JOK
a https://m.edsoo.ru/7f41bf
72
[TocTosHHBIN bubmuoreka [JOK
9JIEKTPHUYECKUI TOK. https://m.edsoo.ru/7f41bf72
4.2 12 1
Toku B pa3InyHBIX
cpemax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68 3
YACOB I10 [TPOTPAMME
11 KJIACC
K DNeKTPOHHbIE
HanmenoBanwue OIITICCTRO 1acon (zudpossre)
Ne | pasnenos u Tem Kontposbusr| IlpakTuyecku| 00pa3oBaTENbHBIC
n/ | TpoTrpaMMBI Beer | e e pecypcebl
0| 0 paboThI paloThI
Pazpen 1. DJIEKTPOAMHAMUKA
MarsuTtHoe IoJIE. bu6nmoreka [JOK
1.1 | DaekTpoMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHAYKIUS ic
Hroro no paszneny 11
Paznen 2. KOJIEBAHU S Y BOJIHBI
MexaHu4eckue u bubmuoreka [JOK
2.1 | DIeKTpOMarHuTH 9 1 https://m.edsoo.ru/7f41c9
pIe KoJieOaHus ic
MexaHu4eckue u bubmuoreka [JOK
2.2 | DIIEKTPOMarHUTH 5 1 https://m.edsoo.ru/7f41c9
BI€ BOJIHBI 7c
2.3 | Onruka 10 3 bubmmorexa [OK




https://m.edsoo.ru/7f41c9

fc
Hroro no pazueny 24
Pazzen 3. OCHOBBI CHEITUAJIbHOM
TEOPHH OTHOCUTEJIBHOCTHU
OCHOBBI bu6mmoreka [JOK
31 CIIeIHATbHOM 4 https://m.edsoo.ru/7f41c9
' TCOPHH 7c
OTHOCUTEJIbHOCTH
Wroro no pazueny 4
Paznen 4. KBAHTOBAA ®U3UKA
DJIEeMEHTBI bubmuoreka [JOK
4.1 | KBaHTOBOI 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bubmuoreka [JOK
4.2 | Crpoenue aroma 4 https://m.edsoo.ru/7f41c9
ic
bubmuoreka [{OK
4.3 | AToMHOE SIpO 5 https://m.edsoo.ru/7f41c9
ic
Hroro no pazgeny 15
Paznen 5. DJIEMEHTDI
ACTPOHOMUU U
ACTPODU3UKU
DIIeMEHTHI bubnuoteka [JOK
51 | acTpoHOMHUH U 7 https://m.edsoo.ru/7f41c9
acTpopu3uku ic
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE
I[TOBTOPEHUE
bubmuoreka [{OK
6.1 Obobumaiomee 4 https://m.edsoo.ru/7f41c9
MOBTOPECHHE
7c
Wroro no pazueny 4
PesepBHOE Bpems 3
OBILEE 68

KOJIMYECTBO




YACOB I10

[TPO'PAMME
[TOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KonnuectBo wacos
Ne Jlata DIJIEKTPOHHBIE
/ Kontposbs IIpakTuuec W3ydeH 1ndpoBsIe
- Bcee bIE KHE ust o0Opa3oBaTelbHbIE
Tema ypoka ro paboThI paboThI pecypchl
®usuka — HayKa
0 MpUpoe.
Ha}qulfblle[ METOIbI bubmorexa HOK
1 https://m.edsoo.ru/ff0
MO3HAHUS
c32e2
OKPYKArOIIEeTo
Mupa
Ponb 1 mecto
(bu3uKY B
bopMHUpOBaHHUH
COBPEMEHHOM bubnnoreka [JOK
Hay4HOU KapTHHb] 1 https://m.edsoo.ru/ff0
MHpa, B c33e6
MPaKTUYECKOU
JESITEIbHOCTH
JIonei
Mexanuyeckoe
JBUKECHHE.
OTHOCUTETHHOCT
b bubmmoteka IIOK
MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0
IBYDKEHUS. ¢3508
ITepememenue,
CKOPOCTb,
YCKOpEHHE
PaBHomepHOE bubnmnoreka HOK
NPSMOJIMHEHHOE 1 https://m.edsoo.ru/ff0
IBIDKEHUE 3620
PaBHOycKOpeHHOE bu6muoreka [JOK
PSMOJIMHEHHOE 1 https://m.edsoo.ru/ff0
IIBIDKEHUE c372e
CBobomHoe bubnuotexa [JOK
naJicHUE. https://m.edsoo.ru/ff0
Yckopenune 1 c39cc
¢BOOOIHOTO
TaICHAS




KpuBonuneiinoe

JIBHDKCHHC. bubnunoreka LIOK
7 JlBmicere . https://m.edsoo.ru/ff0
MaTepuabHOU
c3ada
TOYKH IO
OKPY>KHOCTH
[TpuHuun
OTHOCHUTEIILHO
;;;epil/?;ijf;' bubnunoreka LIOK
8 https://m.edsoo.ru/ff0
e CUCTEMBI
c3be8
oTcUeTa.
IIepBriii 3aKk0H
HeroTona
Macca Tena.
Cuna. [Ipunnun
CYHGpHOSI/II.EPIH bubnuoreka [IOK
9 cn. Bropoit https://m.edsoo.ru/ff0
3ak0oH HrroTOHA
c3bes
TUIS
MaTepUaIbHOMN
TOYKH
Tpetuii 3akoH bubnnoreka [JOK
10 HeroToHa aist https://m.edsoo.ru/ff0
MaTepHaTbHBIX c3be8
TOYEK
3aKkoH
rarorerna, Cuna EnGonexa IOK
11 rsxect. Tlepsas https://m.edsoo.ru/ff0
) c3d00
KOCMUYECKast
CKOPOCTh
Cuna ynpyrocti. bubnnoreka [JOK
12 | 3akon ['yka. Bec https://m.edsoo.ru/ff0
Tea c3el8
Cuita TPEHUSI.
Koadpounuent
zgiHiiﬁBnes;ﬂna bubmorexa [IOK
13 ot https://m.edso0.ru/ffo
c3f76

JABMKCHHU TCJIA B
KHUAKOCTHU UIIH
rasc




14

IToctynarensHoe
U BpallaTeibHoe
JIBIDKCHUC
a0COJIFOTHO
TBEPAOrO TeNA.
MoMeHT CHITBI.
IIneuo cuisl.
Ycnosus
paBHOBeCHs
TBEPAOrO TENa

bubmuorexa [JOK
https://m.edsoo.ru/ff0

c41a6

15

Nmnynbc
MaTepUaIbHOMN
TOYKHU, CUCTEMBI
MaTepHualbHbIX
Toyek. Mmmynsc
CUJIbL. 3aKOH
COXpaHEHUs
MMITyJIbCA.
PeaktuBHOE
JBUKEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c43d6

16

Pabora u
MOIIIHOCTD CHUIBI.
Kunernueckas
SHEPTUS
MaTepUalbHOU
touku. Teopema
00 U3MEHEHNU
KHHETHIECKOI
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4502

17

ITorennuanbpHas
JHEprus.
ITorennuanbpHas
JHEprus yrupyro
nepopMHUpOBaHH
OM IPYKUHBI.
ITorennuanbpHas
DHEprus Teia
BOJIM3HU
MMOBEPXHOCTHU
3emnu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0

c46la

18

IToTennuaabHbBIE
51
HEMOTEeHIINATBEHEI
¢ cuibl. CBs3b
paboThI
HEMOTECHIINATBLHEI
X CHII C

bu6mmorexa [IOK
https://m.edsoo.ru/ff0

c478c




W3MEHCHHUEM
MEXaHNYEeCKON
SHEPIUU CUCTEMBI
Tel. 3aKOH
COXpaHEHUS
MEXaHUYEeCKOU
SHEPruu

19

JlaboparopHas
pabora
«Uccnenosanue
CBSI3U PAOOTHI
CHIIBI C
W3MEHEHUEM
MEXaHUYEeCKOMH
SHEPTHH Tejla Ha
npumMepe
pacTsKEHUS
PE3UHOBOTO
KIyTa»

20

Kontponbnas
pabora 1o Teme
«Kunemaruka.
JrHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

c4b74

21

OcHoBHbIE
ITOJIOKCHU A
MOJIEKYJISIPH
o-
KMHETHUYECKO
71 TEOPUH.
bpoyHoBCKOE
JBUJKECHHUE.

Muddysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0

c4dc2

22

Xapakrep
JBHOKCHUS U
B3aUMOJEHCTBUS
YaCTHI]
BEIIIECTBA.
Mogemm
CTPOEHUS ra3oB,
JKUIKOCTEN U
TBEPJBIX TEI

23

Macca wmoneky.
KomnuectBo




BEILECTBA.
ITocTosaunas
ABoraapo

24

TermoBoe
paBHOBECHE.
Temneparypa u
€€ u3MepeHue.
[MIxana
TeMIeparyp
Lenscus

25

UneansHuelii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

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

4fde

26

AOcomroTHas
TEeMIIepaTypa Kak
Mepa cpeaHen
KUHETHYCCKOU
SHEpPruu
JIBYOKCHUS
MOJIEKYJL.
YpaBHeHue
MenneneeBa-
Kinaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cblle

27

3akon JlanbToHAa.
T"a30BEIC 3aKOHEI

28

JlaboparopHas
paborta
«Hccnenosanue
3aBUCHMOCTH
MEXIY
napaMeTpamMu
COCTOSAHUA
pa3pexKEeHHOro
raza»

29

N3onpoueccel B
u/iealbHOM Iase 1
ux rpaduveckoe
npeCcTaBIeHNe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c570e

30

BnytpeHHsas
SHEPruUs
TEPMOIMHAMUYEC
KOM CHCTEMBI U
CIIOCOOBI €€
W3MCHCHMUS.
Komnuectso
TEIIOTHI U

bubmuorexa [JOK
https://m.edsoo.ru/ffO
c5952




pabora.
BrytpeHnHss
SHEPrus
OJIHOATOMHOTO
UJICAIBHOTO ra3a

B bu6mmoreka [IOK

31 S — https://m.edsoo.ru/ff0
c5c36

V nenpHas

TETIIOEMKOCTh

EZH;:I?{T;?BO bu6mmoreka [IOK
32 I—— https://m.edsoo.ru/ff0

€5c36

TerIoneperaye.

AnnabaTHBIA

porecc

[IepBriii 3axoH bubnnorexa [HOK

TEPMOIMHAMHUKH https://m.edsoo.ru/ffOc
33 | wmero befc

MPUMCHEHHUE K

U30IpoIeccam

Heob6patumoctsb

MIPOIIECCOB B bubnuorexa [JOK
34 | mnpupoze. Bropoii https://m.edsoo.ru/ff0

3aKOH €6230

TEPMOJIUHAMUKHU

[Ipunuun bu6mmoreka [JOK

neiicteus u KITJT https://m.edsoo.ru/ff0
35 N

TEIJI0OBOU c600a

MaIITuHbI
36 | Iluxn Kapho u

ero KIIJI

DKOJIOTHYECKHE
37 | mpobaembl

TETUIOIHEPTETHKU

O0o00marommii

YpOK bubnnorexka [JOK
38 | «MonekynspHas https://m.edsoo.ru/ff0

¢u3uka. OCHOBBI c6938

TEPMOIMHAMHKH)

KoHTtponbHas bubnnoreka [JOK
39 | pabora no reme https://m.edsoo.ru/ff0

«MonekynspHas c6a50




¢uznka. OCHOBBI

TEPMOIMHAMHKI
40 | ITapoobpa3oBanu bubmuorexa [JOK
€ ¥ KOHJIeHCaIusl.
Hcnapenue u
KUIICHUE
AOcounoTHas U
OTHOCUTEJbHAS Bu6morexa LIOK
41 Eg:;KHOCTB https://m.edsoo.ru/ff0
yxa- c64d8
Hachbiennsrit
nap
TBépnoe Temno.
Kpucramnnaecku
e u amop(dHbIe
Tena.
Anuzotponust bubnunoreka [JOK
42 | cBOiicTB https://m.edsoo.ru/ffo
KPHCTaJLIOB. c65f0
Kunxue
KPHUCTAILIBL.
CoBpeMeHHbIE
MaTepHuabl
[LnaBnenue n
KpHOTLITISALI buGorera LIOK
43 TerToTA https://m.edsoo.ru/ff0
c6708
TIJIaBJICHUSI.
CyO6numarus
VYpaBHeHue bubnuotexa [JOK
44 | TerIoBoro https://m.edsoo.ru/ff0
OanaHca €6820
OnexTpusanus
g?f;KTpI/I‘{eCKHﬁ bubnuoreka [IOK
45 sapan. JIpa i https://m.edsoo.ru/ff0
' c6bce
ANEKTPUUECKUX
3apsi0B
[IpoBoaHuKH,
TURJICKTPUKH U
MOJIYITPOBOTHUKH bubnuotexa [JOK
46 | .3akoH https://m.edsoo.ru/ff0
COXPaHCHHUS cbbcc
AJIEKTPUIECKOTO

3apsizia




47

Bzaumopneiicteue
3apsiioB. 3aKOH
Kymona.
ToueuHblii
ANEKTPUYECKUAN
3apsia

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cbced

48

Hanpsxéanocts
AIEKTPUIECKOTO
nostst. [IpuHnmn
CyNepIO3UIIU
3JIEKTPUUYECKUX
nosieit. Jlununm
HANPSKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0

c6df2

49

Pab6oTa cun
3JIEKTPOCTATHYEC
KOTI'O ITO0JIS.
Ilorenuuann.
Paznocth
IMOTCHIMAJIOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0

c6f00

50

IIpoBogHuKKM U
JIIUDJIEKTPUKA B
ANEKTPOCTATHYEC
KOM ToJIC.
JuanekTpuyecka
s IPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7018

51

DIEeKTPOEMKOCTb.
Konpaencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7126

52

DIEKTPOEMKOCTh
IUIOCKOTO
KOHJIeHcaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCcaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c72c0

53

JlaGopatopHas
pabora
"N3mepenue
SIIEKTPOEMKOCTH
KOHJieHcaTopa"

54

[TpuHIMT
JIEHCTBHS U
pUMEHEHNE
KOHJICHCAaTOPOB,
KOIUPOBAJILHOTO
anmnapara,
CTPYHHOTO




[IPUHTEPA.
DIIEKTPOCTATUYEC
Kas 3aIuTa.
3azeMieHue
AIIEKTPOTPUOOPO
B

55

DNEeKTPUYECKU
TOK, YCJIOBHUSI €O
CYILIECTBOBAHUSI.
ITocTosHHBIN TOK.
Cuina Toka.
Hanpstxenue.
CormnpoTHuBICHHE.
3akon Oma aiis
y4acTKa [enu

56

ITocnenoBarein
HOE,
napajuieiabHOe,
CMEUIaHHOE
COEIMHEHUE
IIPOBOJIHUKOB.
JlaGopaTopHas
pabora
«3yuenne
CMEILIAHHOT O
COEUHEHUS
PpE3UCTOpPOB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0

c74f0

57

Pabora u
MOII[HOCTb
IIEKTPUIECKOTO
TOKA. 3aKOH
[xoyns-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c7838

58

3axon Oma mis
MTOJTHOM
(3aMKHYTOH)
JJIEKTPUYECKOU
uenu. Koporkoe
3aMbIKaHUE.
JlaGopatopHas
pabora
«3mepenue
OJ1C ucrouynuka
TOKa U €T0
BHYTPEHHETO
COIIPOTHBIICHUSD»

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c7ae0

59

DNeKTpOHHAs
MMPOBOAMMOCTH




TBEPIABIX
METaJIJIOB.
3aBHCHMOCTD
CONPOTHUBIICHUS
METaJIOB oT
TEeMIIepaTyphl.
CaepxnpoBoauM
OCTb

60

DNEeKTPUYECKU
TOK B BaKyyMe.
CBoiicTBa
3JICKTPOHHBIX
MTYYKOB

61

ITonynpoBoIHUK
H, X
coOCTBEHHas1 W
pUMecHast
MIPOBOJIUMOCT.
CaoiicTBa p—Nn-
nepexoJa.
ITonynpoBoaHUK
OBBIC MPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0

c84ae

62

DNEeKTpUYECKUM
TOK B pacTBOpax
U pacruiaBax
DIIEKTPOJIUTOB.
DIEeKTPOUTHYEC
Kast
JICCOTIHAITHSI.
DIIEeKTPOIHN3

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c82ba

63

ONEeKTpUYECKUM
TOK B ra3ax.
CaMOCTOSTEIIbHEI
Hu
HECaMOCTOSTEIIb
HBIN pa3psa.
Monnus. [1ma3ma

bubmmoreka IIOK
https://m.edsoo.ru/ff0

c84ae

64

DneKTpUYECcKue
npubopsl U
YCTPOMCTBA U UX
IIPAKTUYECKOE
IIPUMEHEHHE.
IIpaBuna
TEXHUKHU
0e30I1acCHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffO
c86fc

65

O0o00marommii
YpOK

but6mmoreka [IOK




«INEeKTpOIUHAM
AKa»

https://m.edsoo.ru/ff0

c88bhe

66

KonTponbhas
pabota 1o Teme
«INEKTPOCTaTUK
a. [locrosiHHbII
AJIEKTPUYECKUI
TOK. Toku B
pa3IMYHbIX
cpemax»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0

c8a8a

67

Pe3epBHBIii ypOK.
KonTponbhas
pabora 1o Teme
"DekTpoauHAM
uka"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c8c56

68

Pe3epBHBIN ypOK.
Ob6o06maromuit
ypok 1o Temam 10
KJlacca

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c8f6e

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

n/

11 KJIACC

Tema ypoxka

KonunuectBo yacos

Bce
ro

KonTpons
HbIE
paboThI

IIpakTruec
KHE
paboThI

Jara
W3y4YeH
us

ONEeKTPOHHBIE
¢ poBsIe
oOpa3oBaTenbHbIC

pecypcsl

ITocTostHHBIC
MarHMTHl B UX
B3aMMO/ICHCTBHE.
MarsuTHoOe MoJe.

Bekrop MarHuTHOM

HWHIAYKIUH.

JInHMM MarHuTHON

WHIYKITAH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c9778

MarauTHoOe moJje
MPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena.
BzaumopeiictBue
MIPOBOJIHUKOB C
TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ffO
c98fe




JlaGopaTopHas
pabora
«M3yueHue
MarHuTHOTO
MOJIST KaTYIIKH C
TOKOM)

bubmuorexa [JOK
https://m.edsoo.ru/ff0

c98fe

[elictBue
MarHMTHOTO TIOJIS Ha
MIPOBOHHK C TOKOM.
Cuna Amrepa.
JlaGopatopnas
pabora
«HccnenoBanue
JIeVCTBUS
MTOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c9ac0

[elictBue
MarHUTHOTO IO
Ha JBUKYILYIOCS
3apsKEHHYIO
yactuny. Cuna
Jlopennia. Pa6ota
cuiibl JIopeHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

c9df4

DneKTpoMarHuTHas
nHaykus. [Torok
BEKTOpa MarHUTHOMN
naayknuu. 9/1C
WHJYKUUU. 3aKOH
3JEKTPOMAarHUTHOM
WHIYKIUN

Qdapanes

JlaGopatopHas
pabota
«HMccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHOM
WHTyKIIAT»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cal50

NHIYKTUBHOCTS.
SIBnenue
CaMOMHAYKIIUH.
OJIC
CaMOMHAYKIIUH.
OHeprus
MarHUTHOTO MOJIS
KaTYIIKA C TOKOM.
DNeKTpOMarHuTHOE

II0JIE

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cab00




TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IIOCTOSIHHBIC
MAarHHTEI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUTATEIIb,
YCKOPHUTEIHN
3JIEMEHTaPHBIX
YaCTHII,
WHAYKIIMOHHAS
e4b

10

O06oOmaromuii
YPOK
«MarautHoe
oJie.
DIEeKTpOMarHuT
Hasl UHIYKLHSD

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocab82

11

KonTponbnas
pabora 1o Teme
«MarHuTtHOE 110JIE.
DneKTpoMarHuTHas

WHIYKIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocad58

12

CBoOoHBIC
MEXaHUYECKHE
KoJIeOaHusl.
l'apmonunueckue
KoJIeOaHusl.
YpaBHeHue
TapMOHHUYECKHUX
KoJIeOaHUH.
[Ipespamenue
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

caf06

13

JlaGopaTopHas
pabota
«HccnenoBanue
3aBUCUMOCTH
NeproJia MajbIX
KosebaHuit Tpy3a
Ha HUTH OT JUTHHBI
HUTH U MacChI
rpy3a»

14

KomnebaTennpubiit
KOHTYP.
CBoOoHBIE
3HeKTpOMaFHI/ITHBIe
KojebaHus B

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cb820




HJIeaIbHOM
KoJIc0aTeIbHOM
KOHTYpe. AHAJIOTUS
MEXITY
MEXaHUYECKHMU U
ANEKTPOMATrHUTHBI
MH KOJIEOaHUSIMU

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
SHEpIuu B
uzeaIbHOM
KoJe0aTeTbHOM
KOHTYpE

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

0ch9c4

16

[Ipencrasnenue o
3aTyXarolux
KOJIEOaHMIX.
Brinyxennsie
MeXaHUYECKHE
KoJe0aHusL.
Pe3onanc.
BrinyX1eHHBIE
3JIEKTPOMArHUTHHIC
KoJIcOaHHs

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTb
IIEPEMEHHOTO TOKA.
AMIUIATYIHOE U
JIEHCTBYIOLIEE
3HAYEHUE CUJIBI
TOKa ¥ HaNpPsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ochd34

18

Tpancdopmatop.
IIpoussoactso,
nepenava u
notpelieHue
AJIEKTPUYECKON
SHEPrUU

19

YcerporicTBo u
MPaKTUYECKOE
MIPUMEHEHUE
BJIEKTPUYECKOTO
3BOHKA, T€HepaTopa
MEPEMEHHOTO TOKa,
JIMHAHT
3JIeKTporepeaay

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

0cc324




20

OKOJIOTHYECKHUE
PHUCKH TIpU
MIPOU3BOICTBE
3JIEKTPOIHEPTUHU.
Kynerypa
HCIIOIb30BaHUS
3JIEKTPOIHEPTUH B
IMOBCEIHEBHOM
JKU3HHA

21

Mexanunueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHEHHs.
[Tepuon. CxopocTh
pacpocTpaHeHus U
JUIHA BOJIHBI.
ITonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Occa54

22

3Byk. CKOpOCTb
3ByKa. ['pomkocTh
3ByKa. Beicora
toHa. TemOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cccOc

23

DNeKTpOMarHuTHHIC
BOJIHBI, UX
CBOMCTBA U
ckopocrts. [llkana
AEKTPOMAarHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

ccfe0

24

[TpunHIUTIBI
paaroCBI3HU U
TEJICBUICHHUS.
Passutue cpencrs
CBSI3H.
Pagnomnokamnus

25

KoHnTponsHas
pabota «Konebanus
Y BOJTHBD»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cc6f8

26

[IpssMonuneiHOE
pacrpocTpaHeHHe
CBETa B
OJIHOPOJHOM Cpejie.
TodeuHblid
HCTOYHUK CBETA.
JIy4 cBeta

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cd350

27

OTtpaxxeHue cBera.
3aKOHbBI OTPAXKEHUS
cgera. [loctpoenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cd4e0




M300paXeHUI B
TUIOCKOM 3epKalie

28

[Ipenomnenue
csera. [lomHoE
BHYTpEHHEE
OTpakeHHUE.
IIpenenbublil yrou
IIOJIHOTO
BHYTPEHHETO
OTpaXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0

cd7f6

29

JlaGopaTopHnas
pabora «3mepenue
HOKa3aTes
HPETIOMIICHHUS
CTEKJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocd67a

30

JIuH3bL.
ITocTpoenune
HM300pakKeHUH B
nuH3e. Popmyia
TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocddle

31

JIaGoparopHas
pabora
«HccnenoBanue
CBOWCTB
M300pakeHH B
JIUH3AX)

32

Hucnepcus csera.
CnoxHblil  cocTaB
6enoro CBeTa.
[Ber.
JlaGopatopHas
pabota
«Habmronenue
TUCTIEPCUU CBETAY

33

WnTepdepenius
cera. Judpaxuus
CBeTa.
JudpakimonHas
pemeTka

bubmuorexa [JOK

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Tonspuszanusa ceera

bu6mmorexa [IOK
https://m.edsoo.ru/ff0

cf02e




Onrtuueckue
npuOOpsI U
YCTpOMCTBA U

35
YCIIOBUS UX
0e301acHOTO
MIPUMCHCHHUS
['panuwb
MIPUMEHUMOCTH
KJIaCCUYECKOMN Butmorexa LIOK
36 EZ’Z?HHKH' https://m.edsoo.ru/ff0
yJIaThl ) cf862
CITCLIMAIbHOMN
TEOPHUH
OTHOCHUTEIBLHOCTH
OTHOCHTEIBHOCTh
OJTHOBPEMEHHOCTH. bu6mmoreka [IOK
37 | 3amemieHue https://m.edsoo.ru/ff0
BpPEMEHU U cfa42
COKpAIICHHE JITTUHBI
OHeprus u
UMITYJTBC
PENSATUBUCTCKOM bubnuorexa [JOK
38 | wacrunpl. CBS3b https://m.edsoo.ru/ff0
MAacChl ¢ SHEpruei cfc68
Y UMITYJTBCOM.
DHeprus MoKos
KoHntposbHas
paborta
gocgzl;ia' bubmuorexa [JOK
39 CHeIHATBHOI https://m.edsoo.ru/ff0
cf6f0
TEOpUHn
OTHOCHUTEIILHO
CTH»
®otonsl. Dopmyna bubnuoreka [IOK
40 [Tnanka. https://m.edsoo.ru/ff0
DHeprus U UMITYIbC cfel6
dboTtona
OTtkpeITHE U
HCCIeI0BaHNE bubnuorexa [JOK
41 | ¢orodddexra. https://m.edsoo.ru/ff0
Omeiter A T'. cffc4
CroneroBa
3aKoHBI bubnuotexa [JOK
42 | ¢doroddpdexra. https://m.edsoo.ru/ff
VYpaBHeHHE 0d015e




OHHINTENHA IS

dororddekra.

«Kpacnas rpanuna»

dororddekra

43

JlaBiieHue cBera.
Omnwitel 11. H.
JleOenena.
XHUMHYECKOE
JIICUCTBUE CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d04a6

44

TexHuueckue
YCTpOMCTBA U
MIPaKTUYECKOe
MIPUMEHEHHE:
(hoTO3JIEeMEHT,
(dhoTomaTyuk,
conHe4dHas Oartapes,
CBETOJIUO]T

45

Perrenue 3amad mo
TeMe «IJIIEMEHTEI
KBAHTOBOU OIITUKN)

bubmuorexa [JOK
https://m.edsoo.ru/ff0

d0302

46

Mopaenps atoma
Tomcona. OnbITH
Pesepdopaa o
paccestHuIIo
O9aCTHII.
[lnanerapnas
MOJIeTb aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d091a

47

IToctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dOafa

48

N3ny4yenue u
MIOTJIOIICHUE
($oTOHOB TIpU
Iepexojie aToma ¢
OJIHOT'O YPOBHS
SHEPTUU HA JPYTOM.
Bunel ciektpos

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOafa

49

BomaHoBEIC
CBOICTBA YaCTHIIL.
Bounsl ne bpoiis.
KopnyckynsproBon
HOBOM JTyaju3M.
CrorTa"gHoe U
BBIHYKJICHHOE
W3JTy4YECHHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0dOca8




50

OTtkpbiTHE
paIMOaKTUB
HOCTH.
OnpITHI
Pesepdopna
1o
OTpeieIeHU
0  CcoCTaBa
paOaKTUB
HOTO
U3ITyYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d0fd2

51

CgoiictBa anbda-,
Oera-,
raMMau3IydeHHUs.
Bnusuue
PaIuO0aKTUBHOCTH
Ha JKUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA
Y HEUTpPOHA.
N3orombl. Anbpa-
pacma.
DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
W3ITy9YeHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

d1162

53

DHeprusi CBs3u
HYKJIOHOB B sI/Ipe.
SnepHble peakuun.
SnepHslil peakTop.
[Tpob6nemsl,
MIEPCIIEKTUBBL,
JKOJIOTUYECKHE
aCIEKTHI IAEPHON
JHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0

d1356

54

DneMeHTapHbIe
YaCTHLIBIL.
OTtkpbiTHE
MIO3UTPOHA.
Metonasl
HaAOIIOEHUS U
perucTpanuu
3JIEMEHTaPHBIX
gactull. Kpyrubrit
CTOJ
«DyHAaMEHTABbHBI
€ B3aMMOJIeIICTBHS.

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d0e38




Ennuctso
buznveckoi
KapTHHBI MUPa»

55

Bupg 3Bé3m1H0T0
neba. Co3Be3us,
SIPKUE 3BE3/bI,
IUIAHETEI, UX
BUJMOC
JIBHKCHHE.
ConHeynas
cucTeMa

56

Counnne.
ConneuyHas
AKTUBHOCTb.
Hcrounuk sHeprun
Counna u 38837

57

3BE3 MBI, UX
OCHOBHEBIE
XapPaKTEPUCTUKHU.
3BE3 MBI IIIABHOM
MOCJIEIOBATEIIBHOCT
u. BHyTtpennee
CTPOCHUE 3BE3I.
CoBpeMeHHbIE
MPEACTABICHUS O
MPOUCXOXKACHUH U
spomonuu CoaHIa
" 3BE3]

58

Mneunsiii [1yte —
Hama ["anakTuka.
Ilonoxenue u
nBmxenue ConHia
B 'amakTuke.
TI'anakTukwu.
UYépHble AbIpEI B
siIpax rajJjakTUK

59

Bcenennas.
Paz6eranue
rajakTHK.
Teopus bonsmoro
B3pbIBA.




PenunkToBoe
W3JIy4YCHHE.
MerTtaranakTuka

60

Hepemiennsie
POoOJIEMBI
aCTPOHOMHU

61

KonTposbnas
pabota «2neMeHTbI
aCTPOHOMUU U
acTpou3uKm»»

62

O6o0maromumii
ypok. Ponb ¢pusnku
1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLIMAIBHOMN U
ATHYECKOH chepax
JEATEIIbHOCTH
yesoBeKa

63

O06001aroIui
ypok. Ponb 1 Mecto
bu3uKH 1
aCTPOHOMUU B
COBPEMEHHOU
Hay4HOU KapTHUHE
Mupa

64

O06o6maromuii
ypok. Ponb
¢buznveckoil Teopun
B (hOpMUPOBAHUU
MPEJCTABICHUN O
¢buznyeckoi
KapTHHE MHpa

65

Oo6o0611aro1
15074 YPOK.
Mecto
¢buznyeckoi
KapTHUHBI
Mupa B
o0rmiem psay
COBPEMCHH
BIX
€CTECTBCHH
O-HaYYHBIX
npeJcTaBie




HUHI 0
pupoJie

Pe3epBHbIit

66 MaruutHoe

HHAYKIOUSA

YPOK.
ToJe.

BHGKTPOMaFHI/ITHaH

67 | croenuanbHONU
TEOpUH

Pe3epBHbIil ypok.
Ontrka. OCHOBEI

OTHOCHUTCJIBHOCTHU

68 | DnemeHTHI
aACTPOHOMUU U
acTpou3uku

Pesepnsblii ypok.
KBanroBas ¢duzuka.

bubmuorexa [JOK
https://m.edsoo.ru/ff0

di784

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

68

YYEBHO-METOJUYECKOE OBECIIEHEHHE ObPA30OBATEJIBHOI'O

MTPOLIECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIA1 YUHEHUKA

METOJUYECKUE MATEPUAJIbI JIAA YUUTEJIA

[MNPPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET




