MUWHUCTEPCTBO MIPOCBENIEHUSA POCCUIICKON ®EJIEPAIINN
MunucrepcrBo o0pazosanus Kuposckoii ods1acTi
Yunpasienue o0pazoBanusi bej1oxo1yHMIIKOro paioHa

MKOY COII ¢ YUOII um. B.!.JecarkoBar.beaass Xoayauna

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
[1€1arOrn4YeCKuM [ VKaxuTe JOJKHOCTS | IUAPEKTOP IIKOJIbI
COBETOM
[ykaxute OO JL.E.bbrianoBa

[ykaxure OHO] [Homep npuKasa| or Ne76/31-2 oT «31»
npotokon  Nel ot «29» «[uucao]» [mecsu][roa] r. aBrycra2023 r.
aBrycra2023 r.

PABOYASA ITPOTPAMMA

(ID3790240)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

mu1st ooyyaromuxest 10 — 11 kmaccos

r.besas Xoaynnna2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHMU K pe3yibTaTaM
OCBOEHMSI OCHOBHOM 00Opa30oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B PI'OC
COO, a Ttakxke ¢ yu€roMm (enepanbHOil pabouyel TporpamMmbl BOCIUTAHUS U
KOHIIETIIMK TpernojiaBanusi yuyeoHoro npeamera «DPusuka» B o0Opa3oBaTeIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHue mporpaMmbl 1O (U3MKE HANpaBlieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOydarommuxcss 10-11 xkmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IIEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHusimM DPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTaM
oOyudeHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh peaU3allud MEXKIPEAMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAyYHbIMH Y4e€OHbIMU TmpenMmeramu. B Hei
ONPENENSAIOTCS OCHOBHBIE LIEJIM M3Y4YeHUsl (DU3UKH HA YPOBHE CpPEIHEro OOILIEro
oOpa3oBaHMsl, TUIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeIMEeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

* IJJAHUPYEMBbIE PE3YNIbTAThl OCBOEHUS Kypca (U3UKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI IO FOJjaM 00yUYEeHUS;

- coziep>kanue yuyeoHoro npenmMera «Pusnka» no rojgam o0yueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyNHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIJ B CUCTEMY
3HaHUM 00 okpyskarorem Mupe. [IIKombHbIN Kypc GU3HKHA — CHCTEMOOOPa3yOIIHiA
IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckorr reorpadueir u actpoHomued. HMcmonb3oBaHME UM AKTUBHOE
npUMEHEeHHe (U3MYECKUX 3HAHUM  OmpelessieT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTuKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MaTe€pHaliOB C 3a/JaHHBIMU CBOMCTBAMU M IPYIHX.
N3yuenne  Qu3nku  BHOCUT  OCHOBHOM  BkjJag B (OpMUpOBaHUE
€CTECTBEHHOHAYYHOW KapTHHBI MHpa OO0ydarommxcs, B (OpPMHUpPOBAHHE yMEHUM
NPUMEHATh HAay4YHBIH METOJ TO3HAHHWS TPHU BBIMOJHEHUH HMH Yy4YEOHBIX
HWCCIIeJOBaHMUM.



B ocHoBy kypca ¢u3ukm s YpOBHS CpEIHEro o0O0mero oOpa3oBaHUs
MOJIOKEH psI WAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPHUHIMUIBI €ro
MOCTPOCHHS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISETCS JIOTHYCCKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beMHEH BOKpYr ¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHUE MPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmuzanusi mpenrnonaraeT HUCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIUana (hU3MYECKONM HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3nkn Cc pa3BUTHEM O0OIIECTBAa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaowoti  nanpasnennocmu. Kypc @Qusuku —mpesmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHUYECKHUX M TEXHOJIOTMYECKUX NPHIIOKECHUM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes  oxonocuzayuupeanusyeTcsi TOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe OOCYXKICHHUS
po0JieM paMOHAIBHOTO PUPOIOTIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (PM3WKH Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu ((HhopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHHS (HU3HUECKOM TEOPHH, PoJii (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUIsI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHN W
MPOIIECCOB).

CHCTeMHO-ICATEIPHOCTHBIN TIOIX0 B Kypce (DM3WKHM peanu3yeTcs MPexKIe
BCEro 3a CYET OpraHU3alMK DKCIICPUMEHTATIBLHON JeSTEIHbHOCTH OOYJarOIINXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCIICPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (usuke oO0beIMHEHBI B OOIIUM CIHCOK YYEHUYECKHUX
MpaKTUYECKUX paboT. BrigeneHne B ykazaHHOM TiEepedHe JTabOpaTOPHBIX padoT,
MPOBOJMMBIX  JUISI KOHTPOJIE M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl M3 OCOOCHHOCTEW IUIAaHWPOBAHUS U
ocHamieHust kabunera Qusuku. Ilpu »3TOM obOecrieunBaeTCsi  OBJAJIEHUE
OOyJaroNMMUCS yMEHUSMU TPOBOJUTh KOCBEHHBIC HM3MEPEHHS, HCCIICIOBAHUS



3aBHCHUMOCTEHl (U3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHUE yIEIseTCsl PEIICHUIO paCUETHBIX U KaUeCTBEHHBIX 3a71a4.
[Ipu sTOM J1s1 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33J1a4Ml C SIBHO 3aJJaHHOM
¢usznyecKkol MOZENbI0, TMO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pazliena Kypca, TaK W HHTETpUPYs 3HAHUA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha
00OBbsCHEHHE TMpOoTeKaHusi (U3MYECKUX SIBICHUA W TPOILIECCOB B OKPYKAIOIIEH
KHU3HU, TpeOyrtomue  BbIOOpa  (U3MUECKOM  MOJeNd  JAfs  CHUTYyalluH
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusmu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0OecneyeHn0 y4eOHOro mpouecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero oéimero oOpa3oBaHMs JODKEH HM3y4yaThCsl B YCIOBHUSIX IPEIMETHOTO
KaOWHeTa (PU3MKU WIM B YCIOBHSIX HHTETPUPOBAHHOIO KaOMHETa NPEIMETOB
€CTEeCTBEHHO-HAy4YHOro 1ukia. B kabuHere (pU3MKHU OHKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 00OpyJOBaHWE ISl BBIMOJHEHHUS YKa3aHHBIX B IIporpamme Io
(u3MKe yUEeHUYECKUX NMPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHuUE.

JleMoHCcTpallMOHHOE  00Opy/oBaHuE (QOpMHUPYETCSI B COOTBETCTBUH C
MPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMme 10 (U3UKE KIIOUEBBIX JIEMOHCTPAIMM IS
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBICHUW MW  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o0O0OOpyJOBaHUE MJI YYCHUYECKUX MPAKTUYECKUX padoT
(dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydJaronuxcs. TeMaTudeckue KOMIUICKTHI
nabopatopHOro 00OpyHOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMH TICJISIMHU H3y4eHUs PUZUKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

- popMupoBaHuE UHTEpeca M CTPEMJICHHS OOYy4YaloIMUXCi K HaydHOMY
U3YYCHUIO TIPUPOMABI, Pa3BUTHE HMX HWHTEUICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

* Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHWS W (HOopMUpPOBaHHE
UCCJIeI0BATEIHLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

« (popMupOBaHME HAYYHOTO MHPOBO33PEHUS KaK PE3ysbTaTa U3y4YeHHUs OCHOB
CTpPOSHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKU;

- hopmupoBaHre yMEHUH OOBSACHATH SBICHUS C  HUCHOJB30BAaHUEM
(du3NUecKrX 3HaHUM U HAYYHBIX JOKA3aTeIbCTB;



« (hopMHpoBaHNE MPEACTABICHUN O poiu (U3UKU AJII Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX Lielell 00ecreunBaeTcsl peuleHueM CIEAYIOUIX 3a/ad B

mpolecce u3ydeHus Kypca GU3NKH Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

* IpHOOpETEHNE CUCTEMBI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpUsAX, BKIIOYAs MEXAaHUKY, MOJIEKYJSIPHYIO  (U3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

- hopMHupoBaHHE yYMEHUW MPUMEHITh TEOPETHUYECKUE 3HAHUS  JJIS
OOBSICHEHUSI (PU3MYECKUX SBICHUM B TPUPOAE H Ui [PUHATHS
IPAaKTUYECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;

* OCBOGHHE CIIOCOOOB pEIICHUs pa3iIMyHBIX 3aJa4 C $SBHO 3aJaHHON
(¢u3nueckol MOJENbI0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3gaHue GU3NUEeCKO MOJENH, aJIEKBATHOW YCIOBUSIM 3a]1a4H;

* IOHUMaHUE (PU3MUYECKUX OCHOB W NPHUHLMUIIOB JACHCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMUECKHUX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO
cpeay;

* OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEICHUA
(u3nyecKux HKCHEPUMEHTOB, aHAIW3a U HUHTEpIpeTaluu HHPOpMaIuy,
ONpENEIEHUS JOCTOBEPHOCTH IOIYYEHHOTO PE3YJIbTaTa;

* CO3JIaHME YCIIOBUU ISl Pa3BUTHS YMEHHUM MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOU IESITENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kimacce — 68 vacoB (2 yaca B HENETIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraemplii B mporpaMMme Mo (U3MKE NEpeueHb JabopaTOpPHBIX U
MPaKTUYECKUX padOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [E€JaeT BBHIOOD
MpOBEICHUS J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM HWHAUBUAYAIbHBIX
0COOEHHOCTEHN 00yJaromuxcs.

COJAEPKAHUE OBYYEHUS

10 KITIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'0 MO3HAHUSA
®dusuka — Hayka o npupojie. HaydHbie METOIbI TIO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KCIEpuMEHTa U TEOPUH B TIPOLECCE TTO3HAHUS MPUPO/IBI.
DKCIepUMEHT B (DU3HKE.



MonenupoBanue (u3NYECKUX SBICHUN M mporeccoB. HaydHble rumoresbl.
duzuveckre 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOM HAyYHOM KapTHHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHsAs] CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAMHAT.
CroxeHue nepeMenieHnuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTU U
NepEMEILCHNS] MaTEPUATIbHON TOUKU OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBukeHue. J[BMKEHME  MATEpUAIbHOW  TOYKM 10
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTh. [lepnoa u yactora obpatienus. [LleHTpocTpeMUTENIbHOE YCKOPEHUE.

TexHuyeckue YCTPONCTBA U TMPAKTHUUECKOE MPUMEHEHUE: CIHIOMETP,
JIBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILIFOCTPAlUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne paBuxkeHUs Teia, OPOIIEHHOTO TMOJ] YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne HEpaBHOMEPHOTO JBWKEHUS C LEJIbIO OMPEAECICHUS] MTHOBEHHOM
CKOPOCTH.



HccnenoBanre COOTHOMIEHUS MEXKAY ITyTAMH, IPOHJEHHBIMU TEJIOM 3a
MOCJIEN0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HeroToHAa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
IUI MaTepUaJbHOU TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsoxkectu. IlepBag kocMmuyeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckoyibxeHus, kauenus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJBXKEHUS U cuiia TpeHus okos. KoadduuneHt tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaimieHus. [liedo cuibl. YcioBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanre yclOBUM pPaBHOBECUS TBEPAOIO TENA, HUMEIOIIETO OCh
BpALLCHUS.



Tema 3. 3akonvl coxpaneHus 6 MexaHuKe
NMnynbc MaTepuanbHOM TOUKH (Tesa), CHCTEMbl MaTEPUATbHBIX TOYEK.

HMITynbC CHIIBI 1 U3MEHEHHE HMITYJIbCA TeJa. 3AKOH COXPAHEHMSI UMITYJIbCA.
PeakTuBHOE NBMKECHHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunerndeckass sHeprus marepuaqbHOM Touku. Teopema 00 W3MEHEHUU
KMHETHYECKOW YHEPTUH.

[ToTennmansHas DHEPTHUS. [ToTeHumanbHast SHEprus yIpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHumanbHas dSHeprus Tela  BOMM3H
ITOBEPXHOCTHU 3EMIIH.

[ToreHunanbHble W HENOTEHUUalbHble  cwibl.  CBsi3b  paboOTHI
HEIOTEHLIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOU SHEPIUU CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yyenue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIbI C U3MEHEHHEM MEXaHMYECKON SHepruu
TeJIa Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. ubdysus. Xapakrep HBWKEHHUS W
B3aUMOJICMCTBUS YaCTUI[ BelecTBa. MOJENU CTPOCHUsA Ta30B, XKUIKOCTEW U
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pazmepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ msmepenue. lllkana temmneparyp
Llenbcus.

Mojenb HUAeajJIbHOI0 rasa. OcHoBHOE YpaBHECHUE
MOJICKYJISIPHOKUHETHUYECKON TEOPUH HACAIBHOTO Ta3a. AOCONIOTHAS TeMmmepaTypa



KaK Mepa CpeAHEl KMHETHYECKON SHEpPrHH TEIJIOBOIO JIBUKEHHS YacTHUL[ rasa.
[llxana Ttemneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHME MeHneneeBa—
Knaneitpona. 3akon [JanpToHa. M30mponecchl B UacanbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BenlecTBa. ['paduueckoe mpejcTaBieHUE U30IMPOIIECCOB: U30TEpMa,
n30xo0pa, n300apa.

TexHUYecKue yCTpPOWCTBA M MPAKTHYECKOE NPHUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, ¢GoTorpaduun
MOJIEKYJI OPTaHUYECKUX COECUHEHUH.

OnbIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMOJECHCTBUA.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHMS HMICAJIbHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE WU3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanne 3aBUCHMOCTH MEXIY TapaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoanHaMuueckass cucremMa. BHYTpEeHHssI dHEprus TEPMOAWHAMHYECKON
CUCTEMBI U coco0bl €€ n3MeHeHus. KonumuecTBo TemnoTel U padoTta. BHyTpeHHss
SHEPrus  OJHOATOMHOTO  HWACAJIBHOIO  rasza. Buael  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHAS TEIJIOEMKOCTh BEIECTBA.
KosnuecTBO TEmIOTHI NpH TEIIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. IlepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne TEpBOro 3aKOHAa TEPMOJAMHAMUKHM K wu3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MammHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MammuHax. Koadduiment mnome3Horo
nevictBus TtemwtoBor mamwmHbl. [{ukn KapHo m ero kosddummeHT mose3Horo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpoOWCTBA UM NPAKTHUECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBOM XOJIOJUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEH SHEpPruM Tejla MPU COBEPIIECHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHeHre BHyTpEeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OneiT 1o anmabaTHOMYy pACIIUPEHUI0 BO3AyXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Mopnenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie

pabomviI3Mepenne yaelnbHON TEeMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl
[TapooOpa3zoBanue U KoHjaeHcanus. Mcmapenue u kurnenue. AOCOMOTHAs U

OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachlllleHHBIN map. YaenbHas TemiaoTa
napooOpa3zoBaHus. 3aBUCHMOCTh TEMITEpaTyphl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIIUS CBOMCTB
kpuctaiioB. JXunkue kpucrtamisl. CoBpeMeHHbIe Marepuanbl. llnaBinenue u
KpUCTaJUIU3anus. Y iefibHas TerioTa miasieHus. Cyoaumarnus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckne yCTpOWCTBA M IIPAKTHYECKOE TPUMEHECHHWE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUU MOJIYUYECHUSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kurnienue rpu moHM>XEHHOM JTaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTRA.

JlemoHCTpanus KpucTaioB.

Yuenuuecxuii sxcnepumenm, 1abopamopHbie

pabomuilI3MepeHre OTHOCUTEITFHOM BIAXKHOCTH BO3TyXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Teld. OJeKTpUYecKuid 3apsia. JBa Buaga dIeKTpUYECKUX
3apanoB. [IpOBOJHUKH, TUANEKTPUKUA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHHUs
AIEKTPUUYECKOTO 3apsiia.



BsaumopaeiictBue 3apsa0B. 3akoH KyioHa. To4eUHBII 31EKTPUUECKUI 3apsil.
Onexktpuyeckoe mone. Hanpsok€HHOCTH  3nekTpudeckoro moiis.  [IpuHnumn
CYyHEPHO3ULHNH BJIEKTPUUECKUX MOJeH. JIMHUM HAnpsHKEHHOCTH DIIEKTPUYECKOTO
HOJISL.

PaGora cumm  snekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocTh
MOTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKUM B  DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DNeKTpoEMKOCTh MIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AJIEKTPOMETpP, 3JEKTPOCTATHUUECKAasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTHYecKas 3amuTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOIIAan
IJJACTHH, PACCTOSHUSI MEXKIY HUMU U JUAJIEKTPUYECKONW MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, nabopamopHoie

pabomuiI3MepeHne 31eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DJIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.

Hctounnkn Toka. Cuna Toka. [IocTOSIHHBIN TOK.
Hanpsoxenue. 3akon OMa 15l ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaLIEIBHOE, CMEIIAHHOE COETMHEHUE TTPOBOTHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MoiHOCT
AIEKTPUYECKOTO TOKA.

DONEeKTpOABMXKYIIasl CUila M BHYTPEHHEE CONPOTHUBIICHHE HCTOYHMKA TOKA.
3axon Oma 115 OJTHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

OJIEKTpOHHAasT  MPOBOAUMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOJUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpOBOJHUKH. CobcTBeHHas U IpUMeCHas IIPOBOJIUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTpUYeCKHd TOK B  pPAacTBOpax M pacIulaBaXx  dAJIEKTPOJIMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnekTpuyeckuid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSTEIbHBIN
paspsaa. Monunus. 11na3zma.

TexHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPHUMEHEHHE: aMIIepMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, AJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKA U HANIPSKEHUS.

3aBUCUMOCTDh COIPOTHBIICHHSI LIMJIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IUIOLIAM MONIEPEYHOIO CEYEHUS U MaTepHaa.

CMelaHHOE COEIMHEHNE TPOBOIHUKOB.

[Ipssmoe w3MepeHHe DSIEKTPOABMXKYyIIeW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomui13yuenue

CMEIIAHHOTO COEIMHEHUS PESUCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONIPOTHUBJICHUSI.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
y4€TOM COJAEpKAaTEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nowsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIH (pakT, rumotesa, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHMH, JMHEHHas (QyHKUuA,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI U UX IPOEKIMH HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.



buonoeus: mexannmdeckoe ABUKEHUE B KUBOW mpupone, nuddys3us, ocMoc,
TEIJIO00OMEH JKHUBBIX OPTaHW3MOB (BUIBI TEIUIONEPEaAaUr, TEIIOBOS PABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOW MPUPOJE.

XuMuﬂ.'I[PICKpGTHOE? CTPOCHHUC BCUICCTBA, CTPOCHHUC aTOMOB U MOJICKYJI, MOJIb
BCIICCTBA, MOJIAApHAA MaAcCCa, TCIIJIOBBLIC CBOMCTBA TBépI[BIX TCII, }KI/I,Z[KOCTeﬁ 141
ra3oB, O9JICKTPHUYCCKHC CBOMCTBA MCTAJJIOB, JJICKTPOJIIMTHUYCCKAA JAUCCOLMALINA,
rajilbBaHHKa.

I'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHHUH C MCIIOJIB30BAHMEM MEXAHHU3MOB,
y4€T TpEHUS B TEXHUKE, NOALIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M ApPYrHE), JBUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, W
HaHOTEXHOJOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTHL.  B3anMoAencTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOW uWHAyKUuu. llpuHnun cynepno3nnuu
MAarHATHBIX MOJIeW. JIMHMKM MarHuTHOM MHAYKUIMHM. KapThHa JMHWI MarHUTHOM
WHIYKIHWH TOJI MOCTOSHHBIX MAarHUTOB.

MarautHOE 10JI€ TPOBOJHMKA C TOKOM. KapTthHa JMHUNA WHAYKIUU
MAarHuTHOTO TOJI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKKA ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna JlopeHnua, €€ MOyJib U HalpaByieHUE. J[BUKEHUE 3apsSyKEHHON YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunibl Jlopenia.

SIBnenue dneKTpOMarHUTHOW MHAYKUMHU. IIOTOK BekTopa MAarHUTHOU
MHAYKUUU. OJIEKTPOABWKYINAS CHJIAa HWHAYKLOUU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe Iose. OJIEKTPOJIBHXKYILIAs CUjla HHAYKUUUA B
IPOBOJHUKE, IBHXKYLIEMCS TIOCTYIMATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.



NHnykTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJABWXKYIAs CHJa
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOHUCTBA M MNPAKTUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, 3JICKTPOMArHUTBI, 3JIEKTPOJBUTATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JICKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 37IeKTPOMarHuTHOM UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYIIEH CHIIBI HHAYKIUU OT CKOPOCTH U3MEHECHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomuviI3yuenue

MAarHUTHOTO MOJISL KATYIIKHA C TOKOM.

HUccnenoBanne  ACUCTBUSA  MOCTOSIHHOIO ~ MAarHura Ha  paMKy €

TokOoM.VcciieoBanue SIBJICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

Paszgea 5. KoJsieOanusi 1 BOJIHbI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA
KonebarenprHast  cucrtema. CB0oOOIHBIE  MEXaHUYECKHE  KOJIEOAHMS.

INapmonnyeckue konedanus. Ilepuoxa, yactora, amrmuTyga M Qasza KojgeOaHH.
[IpyxuHHBI MasTHUK. MaTeMaTUYECKUN MAasSTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanwuii. [IpeBparienue HEPTruu IpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
UJeaTbHOM KOJIeOATeIbHOM KOHType. AHAJIOTHUS MEXAy MEXaHWYECKUMHU U
ANEKTPOMATHUTHBIMU KoJieOaHussmMu. @Dopmyna Tomcona. 3aK0H COXpaHECHUS
SHEPTUU B UJICATHHOM KO0JIeOATETHHOM KOHTYDE.

[IpencraBienue o 3aryxaromux KojieOaHUsX. BbIHYX/ICHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyX€HHbIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.



[lepemennbiii  TOK. CHHyCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE€ U JACHUCTBYIONIEE 3HAUYCHHE CHJIBI TOKa M
HaIpsKECHHUS.

Tpancpopmarop. [IponsBoacTBO, mepenaya U MOTpeOICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE AIEKTposHepruu. KymapTypa
WCTIOJIb30BaHUSA SJIEKTPOIHEPTIUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTpoWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: SJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTeNbHOW CHUCTEMbI (TIPYXKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXJACHHBIX KOJICOAHMIA.

HabGmronenue pe3onanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu 1OCIENOBATENBHOM COEAUHEHHH PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens THHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TMEpUOa MaJIbIX KOJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEPEMEHHOrO TOKa B LEOM U3 IOCIEA0BaTEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHusi. Ilepuoa. CkopocTh
pacrpocTpaHeHus U JJIMHA BOJHEL. [lonepednbie U MPOAO0JIbHBIE BOJIHBI.
WNurtepdepenius u Auppakuus MeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B sanexkrpoMaruutHoii Bosine. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MpeJIOMJICHUE, ToJsipu3amus, Audpakius,
untepdepenius. CKoOpoCTh JEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHUTHHIX BOJH. [[pruMeHEeHre AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.



TexHuyeckue yCTpOIICTBA U MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YyJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJION U
4acTOTOM KOJeOaHUH.

HccnenoBanne CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpaX€HHUE,
pesioMJIeHUE, MoJspu3alusi, udpaKius, nHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpgmMonuHENWHOE pPacHpOCTpAHEHHUE CBETAa B
oaHopoaHoM cpene. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yrod nojgHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CrnoxHbIi coctaB Oeoro cBeta. LIBerT.

Cobwuparomiue u pacceuBaroIINe  JIMH3BI. Tonkas JIMH3A.
DOKyCHOE pacCCTOSTHUE U ONTHYECKAS CHJIa TOHKOM JINH3BI. [locTpoenue
n300paKeHUt B COOMparONIUX U paccerBaromux JuH3ax. GopmMyna TOHKON JTUH3HI.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. UaTepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HAOJIIOACHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus ceeta. J{udpaknronnas peméeérka. Y cioBrue HaOIOeHUS
[JIaBHBIX ~ MaKCUMYMOB Opu TMaJeHUH  MOHOXPOMATHYECKOTO CBETa
Ha JUGPAKIUOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
¢doToarnmnapat, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISPOU.



Llemoncmpayuu

[IpsiMmonMHEHOE pacpOCTPaHEHUE, OTPAKEHHUE U TTPETIOMIICHHUE CBETA.
OnTudeckue MpuoOOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue naTepepeHnu cBera.

Habmronenune audpakiuu ceera.Habmonenue

JIUCTIEPCUU CBETA.

[TomydyeHue cekTpa ¢ IOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMJIeHUs CTEKJIa.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHHMOCTM  KJIACCHYECKOM  MexaHuku.  Iloctymnartsl
CIIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILECHUE
JUTWHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPTUEH U UMITYJIbCOM PEJSITUBUCTCKOM YacCTULIbI. DHEPTUs
IIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu HOTOHA C €ro YaCTOTOM. DHEPrust
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenune OuinmreriHa s pororddexra. «KpacHas rpanuiiay
dboTorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHudeckue yCTPONCTBA W TPAKTUYECKOE NPHUMEHEHUE: (POTOAIEeMEHT,
dboTomaTUMK, coTHEUHAst 6aTapes, CBETOAHNOI.



Llemoncmpayuu

®dotod(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

CeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -4acTHIIL.
[lmanerapuas mogzenb aroma. [loctymatel bopa. M3nyueHwe u moryoiieHue
(GOTOHOB mMpU mMepexojie aToMa C OJHOIO YPOBHSI SHEPruM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHoBBIE cBoMcTBa yacTull. Bonasl ne bpoiinsa. KopnyckynspHo-BOITHOBOM
Ty aJT3M.

CHnoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuueckue ycTpoHCTBa M NPAKTHUYECKOE NPUMEHEHHE: CHEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeseneHue JJIMHBI BOJIHBI Ja3epa.

HaOmronenne muHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmvie

pabomeiHabnroieHe TMHEeWYaToro CeKTpa.

Tema 3. Amomnoe a0po
DKCIIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXXHOCTh CTpoeHUs sapa. OTKphITHE

pannoaktuBHOocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocrasa
paaroaKTUBHOTO u3nmyueHus. CBoiicTBa anbda-, 0eTa-, raMmMa-u3ITydeHUsl.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anba-pacnan. DIEKTPOHHBIN 17} MTO3UTPOHHBIN OeTa-pacma.
["ammanzmydeHne. 3aKOH paJuoaKkTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JedekT macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosiaepusiii cunTte3. [IpoGiaeMbl W MEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE NO3UTPOHA.

MeTop1 HAOMIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYSL. EAMHCTBO (M3HUYECKOM KapTHHBI MUpA.



TexHnyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, KaMmepa
Bunscona, siaepHslif peakTop, aToMHasi 6omba.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomuiccnenoBanue

TPEKOB YaCTHI] (TI0 TOTOBBIM (hoTOTpadusiM).

Pa3zgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH
Otanbl pa3BuTHs acTpoHoMuu. [IpUkiIagHOe U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Be3qusi, sSipKUe 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBIKCHUC.

ConHeuHas cucrema.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/BI, UX OCHOBHBIC XapAaKTEPUCTHKHU. J(MarpamMma «CIIEKTpajbHBIM KJIacC —
CBETHUMOCTB». 3BE3bI TJABHOMW IOCIEA0BATECIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUJISI 3BE3]l TJIABHOM ITOCIIEIOBATEILHOCTU. BHYTpEHHEE CTpOECHUE
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUM U ABoJonun CoyHIA U
3BE31. DTambl >KU3HU 3BE3 .

Muneunsiii [Iyte — Hama ['amaktuka. [lonoxxkenne m nBuxenune CosiHIa B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. UEpHBIE ABIPHI B SApax
rajaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Pazboeranue raimakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN AJI ONPECNICHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3MBI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromuiee MOBTOPEHUE

Ponp ¢u3ukn ® acTpoHOMHHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesTeIbHOCTH YeJI0BEeKa, POJjb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, pojib (PU3UUECKON Teopuu
B (GOpPMHpPOBAHUU TPEACTABICHUN O (PUINYECKON KapTUHE MHpaA, MECTO
(¢u3nyecKoil KapTUHBI MUpPa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O IPUPOJIE.



MexnpeaMeTHble CBSA3H

Nzyuenue xkypca gusuku 6a30Boro ypoBHsa B 11 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEpKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimus, CBSI3aHHBIE C W3YYCHHEM METOIOB HAy4YHOTO
MMO3HAHUS: SBIICHWE, HAy4YHBIA (aKT, TUIOTE3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopwsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPAaBHEHUN, TPUTOHOMETPUUECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHl M MX MPOCKIHMH HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB,
IPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMH, NPHU3HAKH TOJ00US TpPEYroJbHUKOB,
OTIpeICJICHHE TUIOMIATHU TJIOCKUX (DUTYyp B 00BEMA TElL.

buonocusn: snexTpuyeckue SBICHHS B KUBOW MNpuUpoje, KojeOaTelabHbIC
JIBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUSA B KMUBOW MPUPOJE, ACHUCTBUE
paaualy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpa TBEPIBIX
T€1, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPaJIbHBINI
aHaJIN3.

l'eocpagpua: MarHWTHBIE TONMIOCA 3€MJIM, 3aJ€KM MArHUTHBIX Py,
(oTOCHEMKA 36eMHOM OBEPXHOCTH, NMPEJCKA3aHUE 3EMIIETPSICEHUH.

Texunonocus: NWHUAM DBJIEKTPONEPENAy, TEHEPATOPp NEPEMEHHOIO TOKAa,
AJIEKTPOJIBUTaTeNIb, WHAYKIIMOHHASA I€4b, pajaap, PaadONpPUEMHUK, TEIECBU30P,
anTteHHa, Tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeYHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETO
oOpasoBanusi (0a30BbIN YPOBEHB) MOJDKHO OOECHEUYHUTH MOCTHXKCHHE CIIETYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS Y4eOHOro npeameTra « OU3nKa JOJIKHBI
OTpakaTh TOTOBHOCTh M CHOCOOHOCTb OOYYalOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TMO3ULMEN JIUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBAa, PacUIMpEHUE >KU3HEHHOTO
ONBITA W ONbITA IECATEIBHOCTH B MPOLECCE PEeATN3ANMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATEIBHOW IESITENHHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUAIOIIETrOCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIECHa POCCHMCKOrOo  OOIECTBA;[IPUHATHE TPAAUIIMOHHBIX
00I1IeUeNIOBEUECKUX  TYMaHUCTUUYECKUX U JEMOKPAaTHUUYECKUX  ILIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JIESITENBHOCTh B MHTEPECAX IPAKIAHCKOTO
oO1ecTna, y4acCTBOBATH B caMOyTpaBJIECHUU B oOpa3oBaTenbHON

OpraHU3allii;YMEHUE B3aWMOJICUCTBOBATh C COIMAIBHBIMU UHCTUTYTAMHU B

COOTBETCTBUH C
uX (PYHKIIUSMHA W HA3HAYEHUEM;TOTOBHOCTb K T'yMaHUTapHOW U

BOJIOHTEPCKOU JESITEILHOCTH;2)IATPUOTHYECKOT0
BOCIIUTAHUSA:
c(hOpMUPOBAHHOCTH POCCUNCKOU TrPaXKTaHCKOMH UJICHTUYHOCTH,

NaTpUOTH3MA; IIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJaM,
JOCTUKEHUSIM
POCCHUHCKHUX YYEHBIX B 001acTH (DM3WKU M TEXHHUKH;3)IyXOBHO-HPABCTBEHHOI'0
BOCHUTAHUSA:CPOPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  ATHYECKOTO
MOBE/ICHUS; CIMOCOOHOCTh OLIEHMBAaTh CHUTYalMl0 M TPUHUMATh OCO3HAHHbBIE
pellIeHus], OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM
quciae B JIEATENbHOCTH Y4Y€HOI0;0CO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE
yCTOMYUBOTO OyyI1ero;4)3cTeTHYecKOro BOCIIMTAHNS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA,
npucyIiero pu3n4eckon HayKe;



S)rpynosoro BOCITUTAHUSA :UHTEPEC K pa3IMYHbIM chepam

poeCCUOHANTEHOM IESITEIBHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymed  mpodeccMd U peaJu30BbIBaTh  COOCTBEHHBIE  KU3HEHHBIE
IJIAHBI;TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPA30BaHHIO B
oOnacTu
¢u3NMKM  Ha  TPOTSDKEHHM  BceH

’KM3HU;6)3K0JIOrH4eCKOro

BOCIIUTAHMSA:

c(OPMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbl, OCO3HAHHE I100ATLHOTO
XapakTepa 3KOJIOTHYECKUX Mpo0JeM; MIIaHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI
B OKPY’KaIOILIEH Cpeic Ha OCHOBE
3HAHUSA LENEd YCTOMYMBOTO pAa3BUTHS YEJIOBEYECTBA; PACIIMPEHUE OIBITA
JEATEIIBHOCTH DKOJIOTHYECKON HAPABICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUHN 10
¢bu3uke;7)HeHHOCTH HAY4YHOI'0
MO3HAHUSA:
c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  (DU3UYECKON  HAYKU;0CO3HAHWE LIEHHOCTM  HAYYHOU
JEsTeIbHOCTH, TOTOBHOCTh B IIpoliecce H3Y4YeHUs (U3UKU OCYIIECTBIATH
IIPOEKTHYIO U MCCIIENOBATENBCKYIO NEATEIbHOCTD MHANBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBare/ibHBbIC YHUBEpPcaibHbIe yueOHblIe AeiicTBusiba3oBbie
JIOTHYEeCKHe AeHCTBUS:

CaMOCTOATENbHO  (POPMYJIHMPOBATH W aAKTyalM3upoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LEIW AEATEIbHOCTH, 3a]aBaTh
napameTpbl U KPUTEPHH UX
JNOCTH)KEHHUS;BBISIBIATh 3aKOHOMEPHOCTM W NPOTUBOPEUHS B pPacCMaTpUBAEMBbIX
(¢u3nuecKkux SBIEHUSAX; pa3pabaThiBaTh IJIaH pEUIEHUS MPOOJEMBbI C YYETOM
aHaJIM3a UMEIOIINXCS
MaTepualbHbIX W  HEMAaTEPUAIBHBIX  PECYPCOB;BHOCUTh  KOPPEKTHBBI B

NEeSATEIbHOCTh, OIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJsAM, OLIEHWBATh PHUCKU TMOCIEICTBUN JESATENBHOCTH; KOOPAWHHUPOBATH U

BBITNOJIHATH pa0d0OTy B YCJIOBUSX PEaIbHOIO,

BUPTYaJIBHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBUSA;pa3BUBATh

KpEaTUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.



ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:
BJIaJICTh HAYYHOM TEPMHUHOJIOTUEH, KITIOUEBBIMU MOHITUSMHA U METOIAMU
bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMHU Y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHON JESATEIBHOCTU
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB peIIeHUs 3a7ad (PU3NYECKOTO COACpPIKAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJOB IIO3HAHUS; BJIAIETh BUJIAMH JESATEIBHOCTU II0 IOJYYEHHUIO HOBOIO
3HaHUS, €r0 MHTEpIIpETallui, NMPeoOpa3OBaHUI0 U MNPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CUTYyaIlHsIX, B TOM YHCJE MPHU CO3JAaHUU YICOHBIX MPOCKTOB B 00JACTH
(GU3UKY; BBISBIATh MPUUUHHO-CIICICTBEHHBIE CBSI3M M aKTyallU3WpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PpEIICHUS, HAaXOAWUTh apryMEHThl [JIs JOKa3aTeIbCTBA
CBOUX YTBEp KJCHHUI, 3a/1aBaTh MApPAMETPbl U KPUTEPUU PEIICHUS;aHAIIN3UPOBATh
MOJYyYEHHBIE B XOJI€ PEUICHUs 3a7ayd pe3yJbTaThl, KPUTUUECKU OIIEHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHWE B HOBBIX YCJIOBHUAX;CTABUTH W
dbopMynrpoBaTh COOCTBEHHBIE 3a1a41 B 00pa30BaTEIbHON
NESTEIPHOCTH, B TOM 4YHCJIE NpU HU3YYeHUU (GUBHKHU;IABATh OIEHKY HOBBIM

CUTyalusM, OIIEHUBATh MPUOOPETEHHBIN OMbBIT;YMETh MEPEHOCUTH 3HAHUS 11O

(du3MKe B MPAKTUYECKYIO 00JIaCTh
KU3ZHEACATEIbHOCTH;YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

o0JiacTeil; BbIIBUTATh HOBBIE UJIEH, TIPEJiaraTh OPUTHHAIBHBIE TTOAXOIbI

U pPEIICHUs; CTAaBUTh MPOOJIEMBI U 33]]a4H, I0MYCKAIOIIHUE

aJbTEPHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HABBIKAMM TMOJy4eHUs1 MHPopManu (GU3UYECKOr0o COJSpKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEJIBLHO OCYIIECTBISATh IOUCK, aHAJU3,
CUCTEMATH3AIMI0 W WHTEPIPETAlUI0 WH(OpMAIMU pa3IUYHBIX BUIOB U (HOpM
IIPE/ICTAaBIICHUS;0LICHUBATh JIOCTOBEPHOCTh MH(OpPMAIIMH; UCIIOJIb30BATh CPEICTBA
MH()OPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHM B PEIIICHUU KOTHUTUBHBIX,
KOMMYHUKAaTHUBHBIX W OpPraHU3allMOHHBIX 3a7ad C COOJIIOJCHHUEeM TpeOoBaHUMN
YPrOHOMUKHU, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHN S, MPABOBLIX U
STUYECKUX HOPM, HOpPM HWH(MOPMAIMOHHONW O€30MacHOCTH;CO3/1aBaTh TEKCTHI
(bU3UYECKOTro CoJIepKaHUs B pa3IMUHBIX (hopMaTax c
y4€TOM Ha3Ha4yeHUs WH(POpMAIIMK U 1IeJIEBON ayIUTOPUH, BIOUpAst ONTUMAIIbHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:
OCYIIECTBISTh OOIIEHWE Ha YpoKax (HU3MKHM H BO BHE-yPOUHOM
NEeSATENbHOCTH;



pacmo3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyallMd M CMAT4aTh
KOH(QJIUKTBLpa3BEPHYTO M JIOTUYHO HW3JIaraTb CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEICTB;IIOHMMATh M HCIIOJIB30BaTh IPEUMYLIECTBA KOMAaHJIHOM H
WHJVMBUAYAJIBHOU
paboTHI;BEIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JCHCTBHIM ¢ yu€TOM 00IINX
MHTEPECOB M BO3MOYKHOCTEH KaXXIOr0 4Yi€HAa KOJUICKTHBA; IPUHUMATh LEJIN
COBMECTHOM JAESITEIBHOCTH, OPTaHU30BbIBATh U KOOPJAWHUPOBATh JACUCTBUSA IO €€
JOCTHIKEHUIO: COCTABJIATH IJIAH AEHUCTBUM, PACIIPEAEIATh POJIA ¢ YUETOM MHEHUMN
YYACTHUKOB, O0CYXJaTh pe3yJbTaThl COBMECTHOM pabOTHI; OLEHUBATH KAauE€CTBO
CBOEI0 BKJIAJIa U KaXK10T0 YYaCTHUKA KOMAaH/bI B
o0t pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;IpeIaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJECH C IO3ULIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH; OCYIIECTBISAITH IO3UTHUBHOE
CTPATErn4eCKOe MOBEICHNUE B PA3IUYHBIX
CUTYaLUsIX, IPOSABIISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe AeicTBUICaMoopranu3anus:
CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTEIHOCTh B 00JACTH
(U3NMKM W AaCTPOHOMHUH, BBIABISTH NPOOJEMBI, CTaBUTb U (POPMYIHPOBATH
COOCTBEHHBIE 33J]a4M;CAMOCTOSTEILHO COCTABIAThH IJIAaH PEUICHUS PAacUETHBIX U
KayeCTBEHHBIX 3a/lad, IUIAaH BBINOJHEHMUSI MPaKTUUYECKOH paboThl ¢ Y4YETOM
UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MpEeANOYTEHMI;1aBaTh
OLICHKY HOBBIM CUTYaI[UsIM;
pacumMpsTh ~ paMKd ~ y4eOHOro  mpeaMera Ha  OCHOBE  JIMYHBIX
IpeaNoYTeHUI;1eNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, Oparh Ha
cels
OTBETCTBEHHOCTh 32 PEUICHUE;0ICHUBATh MPUOOPETEHHBIN OIBIT;CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH

(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BIIaJICTh  HaBbIKAMH  IIO3HABATEIBLHOM  peduieKCMH KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJbTaTOB U
OCHOBaHHII;

WCIIOJIh30BATh MIPUEMBI pe(IEKCHH JIJIS1 OLICHKU CUTYaIllH, BHIOOpPA BEPHOTO
pEILIEeHUS;YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIEHUS IO UX



CHUKEHUIO;IPUHUMATh MOTUBHI M apTYMEHTHI APYTUX MPU aHAIA3E PE3yTbTaTOB
NeSATEeTbHOCTH; IPUHUMATH ceos, MOHUMAs CBOH HEJI0CTaTKU u
JOCTOMHCTBA;IPUHUMATh MOTHBBI U apTyYMEHTBI PYTHX MPHU aHAIN3E PE3yIbTaTOB
JeSATEIbHOCTH; IPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce moCTHKEHHSI JIMYHOCTHBIX PE3YJIHBTATOB OCBOCHHS TPOTPAMMBI
mo ¢u3MKe II YPOBHS CpEaHEro oOmero oOpa3oBaHUS y OO0ydYaIOIMIHUXCS
COBEPIICHCTBYETCS YMOIIMOHATBHBIH WUHTEIUICKT, MPEIOoJIarafo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKJIFOYAOIIETO CITOCOOHOCTh TOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHON ChEpHI,
OBITb YBEPEHHBIM B ce0e;caMOperyJMpoBaHusl, BKIIOYAIONIETO CaMOKOHTPOIb,
yMEHUE TMPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHUE, CIOCOOHOCTD
aJanTHPOBATHCS K IMOIMOHAIBHBIM HW3MEHEHUSM W TPOSIBISTH THOKOCTH, OBITH
OTKPBHITBIM HOBOMY;BHYTPEHHEH MOTHBAIIMW, BKIIOYAIOIMICH CTpEeMJICHHE K
JOCTIKEHUIO 1IEJIM U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH
UCXO/JIS1 U3 CBOMX BO3MOKHOCTEH; SMITATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
OMOITMOHAIEHOE COCTOSIHME JPYTHX, YYUTBIBAaTh €ro TPHU OCYIICCTBICHHUH
00I11IeHHS, CIOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;COIIMATIbHBIX HABHIKOB,
BKJIFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kijacce mpenMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX PoJib U MecTo (U3UMKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBHOCTH JIFOJCW;YYUTHIBATh T'PAHULIBI
NPUMEHEHHUS  M3Y4YEHHBIX  (U3MUecKuX  MoJieNiel: MarepualibHasi  TOYKa,
WHEpIMalibHasl cucTemMa OTcuéra, abCOMIOTHO TBEPJOE TeNo, HcaIbHBIN ras,
MOJIEJIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOYECYHBIA AIEKTPUUECKUN
3aps Py perieHuu GU3NUeCKUX 3a/1a4;

pacno3HaBaTh (pU3MUECKHE SBJIEHUS (IIPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOECHHUSI BEIIECTBA U
3JIEKTPOJMHAMUKH:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MNPSIMOJMHENHOE
JBIDKEHUE, CBOOOJHOE TMaJICHWe TeJ, JBIKEHHUE TIO0 OKPYXHOCTH, HWHEPIIHS,
B3auMojiericTBre Tel, 1M dy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE KUJIKOCTEN U
TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJl NMPU HarpeBaHUU (OXJIAXKIACHHH), TETNIOBOE



paBHOBECHE, WCIAPEHHUE, KOHJEHCAIMS, IJIaBJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJI&KHOCTh BO3]1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHuMu B 3aKPHITOM
coCyle, CBSI3b MEXIYy M[apamMeTpaMyd COCTOSIHHS Ta3a B  H30MIPOIIECCax,
ANEKTpU3alMsa  TEl, B3aUMOACHCTBHE  3aps/IOB;ONUCHIBATH  MEXAHUYECKOE
JBI>KEHUE, UCTOJIb3Ys (PU3NYECKUE BEIUYMHBI: KOOPJIMHATA, MTyTh, IEPEMEILICHHE,
CKOPOCTb, YCKOpPEHHUE, Macca Tena, Cuila, UMITYJIbC TeJa, KUHETUYECKasl SHEPrus,
NOTEHIIMAJIbHASI DHEPIusi, MEXaHu4yeckas padoTa, MEXaHUYECKasi MOIIHOCTh; MpHU
OMKMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT MCIOJb3YEMbIX BEIUYUH,
uX OOO3HAUYECHUSI M E€IUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEJIMUMHY C IPYTUMU BEJIMUUHAMU;OMUCHIBATh U3YUEHHbIC TETJIOBBIC
CBOMCTBA TeJl U TEIJIOBBIC SIBJIICHUS, UCTIONB3Ys (DU3UUECKUE BEIMUUHBI: J1aBICHUE
raza, TemmepaTrypa, CpelHss KUHETHYECKas SHEpPrus XaoTUYECKOTO JBUKEHUS
MOJIEKYJI, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHSIS1 dHEprus, paboTa ra3za, Ko3QpQUUUEHT MOJIE3HOTO JEHCTBHS TEMIOBOTO
JBUTATENsl; TPU  ONHCAHUM TIPABWIBHO TPAKTOBATh (DU3UYECKUN  CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS M EAUHUIIBI, HAXOAUTH (OPMYJIBI,
CBSI3bIBAIONIUE JJAHHYIO (PM3UYECKYIO BEJIMUMHY C IPYTUMHU BEJIMUYUHAM;OMUCHIBATh
M3YUYCHHBIC DJJICKTPUYECKHE CBOMCTBA BEIIECTBA U DJEKTPUUECKUE SIBIICHUS
(mporiecchl), HUCTONB3YyS  (PU3MYECKHE BEIMYMHBI:  DJICKTPUUYCCKUN  3apsii,
ANEKTPUUYECKOE T0JIe, HAPSKEHHOCTh MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHUU TMPABWIHHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEUYMH, MX OOO3HAUYECHMS] W EIUHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBS3BIBAIOIIHE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH  BEJIMYMHAMU;AHATU3UPOBATH
dbu3uYecKre NpoLecChl U SABJICHUS, UCTIONb3Ys (PU3MUECKHE 3aKOHBI U TTPUHIIUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3axkonbl HbproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON 3HEPryuH, 3aKOH COXPAHEHUS UMIYJIbCA, MPUHIUI CYNEPHO3ULIUH
CUJI, TPUHIMUII PABHOINPABHUS WHEPUUAIBHBIX CHUCTEM OTCUYETA, MOJEKYISPHO-
KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIIECTBA, T'a30BbIe 3aKOHBI, CBSA3b CpPEIHEH
KMHETUYECKOW DHEPrMM TEIUIOBOTO JBIKCHHUS MOJIEKYJ C  aOCOJIOTHOM
TEMIIEpATypoil, TEpPBbIA  3aKOH  TEPMOJAMHAMUKH, 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
bopMyIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKCHHUE U YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH;00BSICHITh OCHOBHBIC NPUHIUIBI JICUCTBUS MAIlIVH,
MpUOOPOB W TEXHUYECKUX YCTPOMCTB; paznuyaTh YyCIOBUS HX O€30MMacHOro
WCIIONB30BaHUA B TIOBCEJIHEBHOM JKM3HU; BBINOJHATH SKCIEPUMEHTHI IO
UCCJIeI0BAHUIO (PU3UUYECKUX SABJICHUN U

IPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHM, MPU 3TOM
dbopMmynupoBath mpobieMy/3amady W TUNOTE3y Y4eOHOTO JKCIEPUMEHTA,



coOupaTrh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(GopMynUpPOBaTh BBIBOABI;OCYIIECTBIISATh MPSIMBIE M KOCBEHHBIE W3MEPECHHS
(Gu3MUecKUX BEJIWYUH, MPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIOCOO M3MEpPEHUS U
UCIIOJIb30BaTh W3BECTHBIC METOJBI OLIEHKHU MOTPEIIHOCTEN
M3MEPEHUI;CCIIEI0BATh 3aBUCUMOCTH MKy (PU3NUYECKUMH BETUYMHAMU C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, NPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpoBaTh PE3yNbTAThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUjge  Tabiauiy W rpaduKoB,  JelaTh  BBIBOABI [0 pe3yjbTaTam
WCCIICIOBaHM;COOMIONAaTh MpaBuia 0Oe30MacHOro TpyJda TMpU  MPOBEICHUU
MCCJIEIOBAHUM B paMKax y4eOHOro SKCHEPUMEHTa, Y4eOHO-UCCIIEeN0BATENbCKON U
IPOEKTHOW JIESTEIIBHOCTH C HCIOJIb30BAHUEM M3MEPUTENIBHBIX YCTPONCTB H
1abopaTopHOro OOOpYyNOBaHUs;pelllaTh PACUETHBIE 3aJadd C SBHO 3aJlaHHOU
(u3HUEecKO MOJIENBIO, UCTIOB3YSl (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE
aHajivM3a YCJIOBUS 3aJlaud BbIOMpaTh (PU3MUECKYIO MOJIEIb, BBIIACIATh (PU3MUECcKue
BEJIMYUHBI U (OpPMYJbl, HEOOXOAUMBIE AJIsi €€ pEeleHUs, MPOBOIUTh PACUETHI U
OLICHMBATh PEaJbHOCTh MOJYYEHHOIO 3HAYEHMsI (PU3MUECKON BEJIMUYHMHBI;PEIIaTh
KAueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccyXkJeHul C OMopoi Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUECKHUE
SIBJICHUS,

UCIONB30BaTh  MpPH  pelIeHud  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
MH(}OpPMAIMOHHBIE TEXHOJIOTUH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
Y TIPEACTABJICHUS Y4eOHOM M HAYYHO-TIOMYJISIPHOM MH(OpMaIuu, NOJTyYeHHOU U3
Pa3JIMYHbBIX VCTOYHUKOB, KPUTHYECKU aHAIM3UPOBAThH HOJIy4aEMYO
UHGOPMAITUIO;IPUBOIUTE MIPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
(u3HKOB B
pa3BUTHE HAyKH, OOBACHEHHE IIPOLECCOB OKPYKAIOMIEr0 MHUpa, B Pa3BUTHE
TEXHUKH M TEXHOJOTHI;UCIONIb30BaTh TEOPETUYECKUE 3HaHUS N0 (usnke B
MOBCETHEBHON JKM3HU I oOecredeHus O€30MacHOCTH TIPH  OOpaIleHUd C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, HJisi COXpPAaHEHUs 3J0pOBbS U
COOJIIOJIEHUS HOPM 3KOJIOTMYECKOro TIOBEACHUS B OKpYXarollel cpene;padoTaTh B
TPYIINE C BBIMOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIEH,

IUTAHUPOBAaTh pabOTy TpPYNIbl, PAMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTb Yy 00YyUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B PAa3BUTHUH COBPEMEHHOW TEXHUKU U



TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBbHOCTH JIKOJEH, LEIOCTHOCTh U E€IUHCTBO
bu3nYecKoil KapTUHBI MUPA;yYUTHIBATH TPAHUIBI TPUMEHEHHUS HW3YYEHHBIX
(GU3HYECKUX MOJACIICH: TOYCUHBIM SJICKTPUUYCCKUN 3apsjl, JIyd CBETa, TOUYCYHBIN
HUCTOYHHK CBETa, sJICPHAst MOJICIb aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTO si/ipa TpH
permeHnn (U3UIECKUX 3a]1a4;pacro3HaBaTh (PU3HUECKHUE SBICHUS (TPOIECCHI) H
OOBSACHATh MX HA OCHOBE 3aKOHOB DJJICKTPOJWHAMHKH W KBAaHTOBOW (DH3HKHU:
AIEKTPUYECKasi MPOBOJAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYCCKOE, MAarHUTHOEC
JNCHUCTBHS TOKa, B3aUMOJCHCTBHE MAarHUTOB, JJCKTPOMArHUTHAS WHIYKIIHS,
JIEHCTBAE MArHUTHOTO TIOJII HAa TMPOBOJAHMK C TOKOM W JBWDIKYIIUHACS 3apsj,
AIIEKTPOMATHUTHBIC KOJEOAHWS W BOJIHBI, MNPSMOJMHEHHOE PaCIpOCTpaHCHHUE
CBETa, OTpaXeHHUe, mpeyioMiieHue, uHTepdepeHus, Aubpakius U MoJIpu3aIus
cBeTa, Aucnepcus cmera, ¢GotodnekTpudeckuil 3ddext (portorddekT), cBeToBOE
JaBJICHUE, BOZHUKHOBCHUE JIMHEHYATOTO CIIEKTpa aToMa BOJAOPOJIa, €CTECTBCHHAS
M WCKYCCTBEHHAS PaJMOAaKTHBHOCTH;ONMKMCHIBATh M3yUYEHHBIE CBOMCTBA BEIIECTBA
(2JIEKTpUYECKHE, MAarHUTHBIC, ONTHYECKHUE, DICKTPHUYECKYI0 IPOBOJIUMOCTD
Pa3IMUHBIX CpeJ) W DJICKTPOMArHUTHBIC SBJICHHUS (IPOIECCHI), HCIOIB3YS
Gu3NYecKue BEIWYUHBI: JJICKTPUYCCKUN 3apsji, CHJIa TOKa, JJICKTPHUUECKOe
HalpsDKEHUE,  DJICKTPUYECKOE  CONPOTHUBIICHWE,  PA3HOCTh  IMMOTEHIIMAJIOB,
AJICKTPOABIDKYIAS cuja, paboTa TOKa, HWHAYKIMS MAarHUTHOTO TIOJS, CHa
Awmmepa, cuna JlopeHiia, MHAYKTUBHOCTh KaTYIIKW, DHEPTUS IJICKTPUUECKOTO H
MarHuTHOTO TOJICH, MEepHUoa W YacToTa KoJieOaHWW B KoJeOaTeIbHOM KOHTYpE,
3apsii U CUJIa TOKa B IMPOIECCE TaPMOHUYECKHX IJICKTPOMArHUTHBIX KOJICOAHUH,
(OKYCHOE pacCTOSHHUE M ONTHYECKas CHja JIMH3bI, TPH ONMHUCAHUM IPABUIBHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIIOIB3YEMBIX BEIWYWH, WX OOO3HAYCHUS H
SIVHUITBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECCKYIO BEITMYHHY C
JIPYTHMH BETUIMHAMU,

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJIb3Ys
(Gu3NYeCKUe BEIMYHMHBI: CKOPOCTHh JJCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUs U UMIYJIbC (POTOHA, TEPHOJI TIOJTypaciiaia, SHEPTUs CBI3H
ATOMHBIX SI7ep, P OINHMCAHWHU IPABWIBHO TPaKTOBaTh (PU3MUCCKUN CMBICI
WCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAUYCHHS] U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEIHMYUHAMH,
BBIYHMCIIATh 3HAUYCHHWE (DU3UYECKOW BEIMYWHBI,aHAIU3UPOBATh  (DU3UYCCKUE
MPOIIECCHl W SBJICHUSI, UCTIONB3Ysl (PU3UUECKHe 3aKOHBI U MPHUHITUIBL: 3akoH OMma,
3aKOHBI MOCIICIOBATEILHOTO U MapaluIeIbBHOTO COSIMHECHHS MPOBOJHUKOB, 3aKOH
Jxoynsi—JIennia, 3aKOH 3JCKTPOMArHUTHONH WHAYKIIUH, 3aKOH IPSMOJMHEHHOTO
pacnpocTpaHEHUsI CBETa, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI MPEIOMIICHUS CBETA,
ypaBHeHHe OWHIITEWHa A Gorodddekra, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH



COXpPAaHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHUS »HJIEKTPUUYECKOro 3apsia, 3aKoH
COXpPaHEHMSI MacCOBOT'0 YMCIIa, TOCTyJaThl bopa, 3aKk0H paguoakTUBHOIO pacnaja,
IpU STOM Pa3InyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIDAKEHUE U yCJIOBHS (TpaHullbl, 00JIaCTH) TNPUMEHUMOCTH;O0NPEIEIATh
HaIpaBJICHUE BEKTOPa UHAYKIIMM MarHUTHOTO MOJIsi MPOBOAHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JIOpEHI1a;CTPOUTh U OTTUCHIBATh N300paKeHNE,
CO3/1aBAEMOE TUIOCKUM 3€PKaJIOM,
TOHKOM JIMH30; BBITIOJHATH SKCIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NYECKUX
SBJICHUMN U
MPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMmynupoBath MpodiieMy/3alayy M TUIMOTE3y Y4eOHOrO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYJO0BaHUS, MPOBOJIUTH OIBIT U
GbopMyJIUpPOBATh BBIBOJIBI;OCYIIECTBISATh MPSIMBIE M KOCBEHHBIE H3MEPECHUS
(bu3MUecKUX BEJIWYUH, MPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIOCOO M3MEPEHUS U
UCIIOJIb30BaTh U3BECTHBIC METOBI OIICHKH MOTPEIIHOCTEN
M3MEPEHUN;UCCIIeIOBaTh 3aBUCUMOCTU (PU3UUECKUX BEIUYUH C MCIIOJIb30BAHUEM
MNPSIMBIX M3MEPEHUM: TMPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoB, JenaTh BBIBOJABI M0 PE3ybTaTaM HCCIEIOBAHMS;COOTIOATh MPaBUiia
0e30rMmacHoro TpyAa MOpU TPOBEICHUM WCCIEAOBAaHUNA B paMKax ydeOHOro
AKCIIEPUMEHTa, Y4E€OHO-UCCIICIOBATEIbCKOM W TPOEKTHOM JEATENbHOCTU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB u 1ab60paTOPHOTO
o0opynoBaHUs;pelIaTh pacuy€THbIE 3a7adud C SBHO 3aJaHHON (pu3myeckoi
MOJIEIBI0, HCTOJB3Yysl (PU3MYECKUE 3aKOHbl W TPUHIUIIBI, HA OCHOBE aHaju3a
YCIOBUS 3a7ayd BbIOMpaTh (PU3UYECKYIOD MOJECNb, BBIACIATh (U3UUECKUE
BETUYHUHBI U (DOPMYIIbI, HEOOXOUMBIE AJiA €€ pelIeHUs], TPOBOJUTh PACUEThl U
OIICHUBATh PEATLHOCTH IMOJYYEHHOTO 3HAYeHUS (PU3MUECKOW BETUYHHBI;pElIaTh
KaueCTBEHHbIC 3aJauM: BBICTpAaMBaTh JIOTUUECKH HEMPOTHBOPEUMBYIO IETIOUYKY
paccyXIeHul C OMopoi Ha M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKHE
SIBJICHUS,

UCIIONB30BaTh  MPH  pEIIeHWHd  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JI TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPHPETALUN
U TPEJICTaBIICHUs Y4EeOHOW U Hay4YHO-TIONYJIAPHON MHGOpPMAILIMH, MOJYYEHHON U3
Pa3INYHbIX VCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [I0JIy4aeMYO
MH(OPMaLIMIO;00bSICHITh TPUHLIUIIBI JCHCTBUS MalIuH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30IaCHOIO MCIOJIb30BAaHUS B MIOBCEHEBHOU
KU3HU;TPUBOUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOeKHBIX yUEHBIX -(DU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO MUpPA, B Pa3BUTHE



TEXHUKA W TEXHOJIOTHI;UCTIONB30BaTh TEOPETUUYCCKUE 3HAHUS M0 (U3HKE B
MOBCEIHEBHON JKM3HM Juid oOecriedeHuss Oe30MacHOCTH MpHU  OOpalleHHH ¢
npubopaMud M TEXHUYECKUMHU YCTPONCTBAMHU, JI COXPAHEHUS 3J0pPOBbS U
COOJIIO/IEHUS. HOPM KOJIOTHYECKOTO MOBEJCHUSI B OKPYIKAIOIIeH cpene;padoTaTh B
IPYIIE C BBIMOJHEHUEM PAa3JIMYHBIX COLUUAIIBHBIX POJICH, MJIAHUPOBATH PabOTy
TPYIIIbI, PAMOHATIBLHO PacHpeAcisiTh 00SI3aHHOCTH U TUIAHUPOBATh JIESITEILHOCTh
B HECTAHJIApPTHBIX CHUTyalUsX, aJCKBaTHO OLEHHUBATh BKJAJ KaXIOrO W3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposeie)
Ne n/n o0pazoBaTelbHbIE
NMPOrpaMmblI Kourpoasnbie | IlpakTuueckue
Bcero pecypcebl
padoTshI padoThI
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubnuorexa [JOK
11 ®u3KKa U METO/Ibl HAYYHOT'O IIO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2.MEXAHUKA
bu6anoreka LIOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.2 Husanuia / https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Hroro 1o pasuery 18

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IUHAMUNKA
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OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmmoreka [JOK
3.1 TEOPHUH 9 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OcHOBBbI TepMOAMHAMHAKY 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUSI BEIIECTBA. bubnunoreka LIOK
3.3 ®a30BbIE IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznen 4.9JIEKTPOIUHAMUKA
bubmnoreka IIOK
41 DlleKTpoCTaTHKa 10 https://m.eds00.ru/7f41bf72
ITocTostHHBIN dIEKTpUYECKUN TOK. TokuU B bubmuoreka [IOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (mnposrie)
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpamMMbl Koutpoabnbie | IlpakTuyeckue
Bcero pecypcbi
padoThI padoThI
Paznen 1.9JIEKTPOJAUHAMUKA
MarnutHoe noJjie. JIeKTpOMarHuTHast bubnuorexa [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pasznen 2.KOJIEBAHUSA U BOJIHbI
MexaHu4ecKHe U AIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnnorexka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrrixa 10 3 https://m.eds00.ru/7f41c97c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBbHOCTH
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OCHOBBI CIEUATIBHON TEOpUHU bubmuorexa [JOK
3.1 OTHOCUTEIHHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bubnunorexa LIOK
4.1 JIEMEHTHI KBAHTOBOW OINTHUKU 6 https://m.eds00.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne aToma 4 https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE /PO 5 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 hitps://m.edso0.ru/7f41c97¢
Htoro no pazneny 7
Paznen 6.OBOBILIAIOLIEE IOBTOPEHUE
bubnuoreka
4 [MOK

6.1 O06o011arorIee TOBTOPCHHE

https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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INOYPOUYHOE IIVTIAHUPOBAHMUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne T Jlata uudposbie
n/n eMa ypoka B Konrtpoabnbie | I[lpakTuyueckue | uzyuenus obpasoBaTebHble
cero
padoThI padoThI pecypebt

®usuka —  HAyKa O

1 npupozae. Hayunsle meTozsl 1 bubnmnoreka [HOK
O3HAHU OKPYXAaIOILEro https://m.edsoo.ru/ff0c32e2
Mupa
Ponrb u  wmecro  Qu3uku B

OpPMUPOBAHUU COBPEMEHHOU
2 I?ap HOI;I KapTHUHBI I\fI/I a B 1 bubmorexa [IOK
1 . P pa, https://m.edsoo.ru/ff0c33e6

MIPaKTUYECKON JIeATEIbHOCTH
NI
Mexanuveckoe JIBUJKEHHE.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO Bu6morexa IIOK

3 1
ABMIKCHHAL. Iepemerenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE
PaBHOMEpHOE NpAMOTMHENHOE bubnmnoreka [JOK

4 JBKCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSMOIMHENHOE bu6muoreka [JOK

5 JBUKECHUE 1 https://m.edsoo.ru/ff0c372e
CBoOogHoe IaJicHue. VYckopenug bubnunorexa LIOK

6 ¢BOOOIHOTO ITaIEHNUSA 1 https://m.edsoo.ru/ff0c39cc
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KpuBonuneliHoe 1BU>XEHUE.

7 JIBHKeHHE MaTepUaIbHOM TOYKH 110 bubmiorexa LOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpunin otHocuTenpHOCTH ["anues. but6mmoreka [IOK
NHepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca Tena. Cwuna. IlpuHumn

9 CYIEpPIO3HIMK CUII. BTopoii 3akoH Bub6mmorexa IIOK
Hbl0TOHA /IS MATEPHATBHON TOUKH https://m.edsoo.ru/ffOc3be8
Tpetuii 3akoH HeroTOHa 114 bubmnoreka IIOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH  BCEMHPHOIO  TSTOTEHUS.

11 Cuna TSDKECTH. [TepBas But6mmoreka [IOK
KOCMHYECKast CKOPOCTD https://m.edsoo.ru/ff0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK

12 Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus.

13 Cwuita COnpOTHUBIICHUS TIPU JIBUKCHHUH bubmmorexa [IOK
TeNa B KUIKOCTH MITH Ta3e https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpaliareabHOE

1 JBUKEHHE a0COTIOTHO TBEPAOTO TeTa. Bu6miorexa [JOK

Mowmenr cuibl Ilnevo cunbl. YcioBus
PaBHOBECHSI TBEPAOIO TeNIA

https://m.edsoo.ru/ff0c41a6
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15

NMiynsCc  MaTepuanbHOM TOYKH,
CUCTEMBbl MaTEPUAIBHBIX TOYEK.
Nmnynsc CHJIBI. 3aKoH
COXpaHEeHUs UMITyJIbCa.
PeaktuBHOE NBM>KEHNE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIIIHOCTE CHJIBL.

Kunernueckas OHEpIUsi MaTepI/IaJ'IBHOI/Iw
TOYKH. TeopeMa 00 U3MEHEHNH
KI/IHeTI/I‘IeCKOI/IWBHepl"I/II/I

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanbHas 3HEPrUsl.

bubmnoreka IIOK

[TorennuanbHast SHEPIrUs yrnpyro
ne(pOopMUPOBAHHOMN MPYKUHBI
[TorennuanbHass  SHeprus  Tena
BOJIM3U MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnManbHBIE M HEMOTEHIUAILHBIE
cuiibl. CBs3b paboThI
HENOTEHLNAIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW IHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPrUu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c478c
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JlaGopartopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHIIBI
c U3MEHEHHUEM MEXaHUYECKOH
SHEpPIruu Tela  Ha  IpuUMepe
pacTsKEHUs] PE3UHOBOTO XKI'yTa



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

20

KonrponpHas pabora mo Teme
«Kunematuka. JlmHamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHbIE MOJIOKEHUS
MOJICKYJISIPHOKMHETUYECKOH  TEOPHH.
bpoynoBckoe npmwkenue. Juddys3us

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep JIBUKCHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

23

Macca monekyn. Konnuectso
BemectBa. [locTostnHas ABoraapo

24

TemnoBoe paBHOBecue. TeMneparypa

u e€ uzmepenue. Illkana remneparyp
Lenbcus

25

Uneanpueiii ra3 B MKT. OcHoBHOE
ypaBueHue MKT

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHass — Temmeparypa  Kak
Mepa cpeaHen KUHETHUYECKON
DHEPrUM  JIBUKEHUS  MOJIEKYII.
YpaBHeHue

MenneneeBa-Knaneiipona

bubnunotexa LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI
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JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

28 MEXJIy TIapaMeTpaMu  COCTOSIHHS
pa3peKeHHOTro raza
H3omponecchl B UACaAIBHOM Ta3e U UX bubnuotexa [JOK

29 rpaduveckoe MmpeacTaBIecHIe https://m.edsoo.ru/ff0c570e
BHyTtpenHsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

20 crocoOnl e€ m3meHenus. Konuuectso BuGmorexa [TOK
TeMIOTHI M padoTa. BHyTpeHtss https://m.eds00.ru/ff0c5952
SHEPTrUsl OJTHOATOMHOTO UJICATIBHOTO
raza

bubnuorexa [JOK

31 Buer Temonepenau https://m.edsoo.ru/ff0c5c36
VaenbHasg TEMIOEMKOCTh BEIIECTBA

39 KonuuectBo TETIOTHI npu bubnmnoreka [JOK
TemIonepeaye. AnmnabaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc
I1epBblil 3aKOH TEPMOJAVHAMUKHU U €r0 bubmuoreka [JOK

33 IPUMEHEHHE K U30IIPOLECCaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B

34 npupoze. Bropoii 3akon Butmorexa [HOK
TepMO/IMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Ipunnun nevicteus u KII1JI remnoBoit but6mmoreka [IOK

MalllHbI

https://m.edsoo.ru/ff0c600a
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uxn Kapno u ero KITJ]

DKOJOoru4ecKue MpooIeMbl

37 TETUIOIHEPTETHKH
O6o6marmuii ypok «MoJeKyspHast bubnuotexa [JOK

38 ¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsnast pabora o Teme

39 «MonekynsapHas ¢puzuka. OCHOBBI bubmiorexa [IOK
TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBanue u KOHICHCALIHSL. bubnmnoreka [HOK

40 Vcnapenue u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCHTEIIbHAS

41 BJIKHOCTB BO3/yxa. HachleHHbII Bu6moreka [IOK
map https://m.edsoo.ru/ff0c64d8
Teépnoe teno . Kpucramnmmueckue u
aMmop(dHbIC TETa . AHHM30TpOTIUS

42 CBOMCTB KpUCTAJIJIOB . Kunkue bubnorexa LIOK

https://m.edsoo.ru/ff0c65f0

KPUCTAJUIBI. CoBpemeHHbIE
MaTepHalbl
[InaBrneHue M KpUCTAIIU3AIIUS.

43 V nespHas TEII0Ta IUIABICHHS. bubmiorexa OK
CyGnumars https://m.edsoo0.ru/ff0c6708

bubnunotexa LIOK
44 YpaBHEHHE TEIUTOBOTO OaslaHca

https://m.edsoo.ru/ff0c6820
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DJIeKTpHU3aIUs Tel

45 Diekrpudeckui 3apsaa . JlBa Buzga bubmmoreka LHOK
SIEKTPHYECKHX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[TpoBoaHMKH, JUDIIEKTPUKU u

46 TOJIYIIPOBOIHHUKH. 3akoH bubmmorexa [IOK
COXpaHEHHS HIeKTPHHUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apaaoB . 3akoH

47 Kysona ToYedHbIi IeKTPHICCKHUii brbsmorexa LIOK
sapan https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD 2IEKTPUYECKOTO TOJIS.

18 [Tpunumn cynepnosm{nn Bu6muorexa [JOK
MEKTPHIECKHX NONeN. JInHIK https://m.edsoo0.ru/ff0c6df2
HaAPsKEHHOCTU
Pabora cuiI

49 AIEKTPOCTATHYECKOTO TOJIAL. bubnuoteka [JOK
ITorennuai. Pa3Hoctb https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB
[IpoBOAHMKU U AUDIEKTPUKU B

50 AIEKTPOCTATUYECKOM roJje. bubnuotexa [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh

but6mmoreka [IOK

o1 OneKTpOEMKOCTh. KoHzeHcaTop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH MIIIOCKOTO

52 KOHJIEHCATOPa. DHEPIUS 3aPSHKEHHOTO bubmiorexa IIOK

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0
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53

JlaGopatopnast pabora "H3mepenue
ANEKTPOEMKOCTH KOHeHCcaTopa”

54

[IpyHIMn  JOEHCTBUSL W TIPUMEHEHHUE
KOHJIEHCATOPOB, KOIMTUPOBATHHOTO

ammapara,  CTpYHHOrO  TIpUHTEpa.
DIIeKTpOCTaTUYECKAs 3allHTAa.
3a3emileHne AIIEKTPONprUOOpPOB

55

ONEKTPUUYECKUIT TOK, YCJIOBHUS €ro
cymecTBoBaHus. [I0CTOSHHBII TOK.
Cuna  Toka.  Hanpskenue.
Conporusnenue. 3akoH Owma

JUTSL y4acTKa Lenn

56

[TocnenoBarenbHOE, napajuiesbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoHUKOB. JlaGopatopHas paboTa

«I/I3yquI/Ie CMCIIaHHOT'O COCAUMHCHUA

PE3UCTOPOBY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 TOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3aMbikaHue. JlaboparopHas padora
«M3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO CONIPOTUBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0
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DNeKTpOHHAs! IPOBOJUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX IIyYKOB

61

[TomynpoBOHUKH, WX COOCTBEHHAs U
IpUMecHas MpoBOAUMOCTh . CBolicTBa
p—n-nepexoja.

[ToynmpOBOTHUKOBBIE

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

npuOopbI

62

DNEKTPUUECKHUM TOK B PaCTBOPAxX U
paciiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLHALINS.
DnexTponau3

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUECKHI TOK B ra3ax
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psi
Monnus.

ITimazma

bubanoreka LIOK
https://m.edsoo.ru/ff0c84ae

64

DJIeKTpUIecKue MPUOOPHI U
YCTPOMCTBA U X MPAKTHYECKOES
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc86fc
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O06o06marmuii ypok bubnuoreka [IOK
65 «OJIEKTPOIMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
Konrtponbnas padora mo reme
66 «3JICKTpOCTaTI:IKa. ITocTosiHHBIM . . Bu6morexa IIOK
BIICKTPHUYCCKHi TOK. ToKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
Pe3epBHbIit YPOK. KonTponbhas bubnmnoreka [HOK
67 pabora 1o Teme "DIeKTpoIuHaMHKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. O6001maomuii ypok bu6nuorexa [IOK
68 o TeMam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME 68 3 3
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Jata uugpposbIe
w/m Tema ypoxa Beero Konrpoabueie | IlpakTuyeckue | yayyyeyys | 00PasoBaTeibHble
padoThbI padoTbI pecypchl
[TocTossHHBIE MATHUTHI M UX
1 B3anMoJieicTBrE. MarHUTHOE MOJIE. . Bu6mmorexa [IOK

BekTop MarHuTHON MHAYKIUH. JInHNN
MarHUTHOW MHIYKIIHH

https://m.edsoo.ru/ff0c9778
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MarHuTHoe T1oJie  MPOBOJHHUKA
ToKOM. OnbIT DpcTena.

BzaumopeiicTBue npoBOAHUKOB C
TOKOM

C

bubnunorexa LIOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopnast pabora «3yuenue
MAarauMTHOIO ITOJIAA KaTylIKU C TOKOM»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBue  MAarHUTHOTO  MOJsA  HY|

MIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHnast pabota
«Uccnenosanne neicTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBre MarHUTHOTO TOJIS HA
JBUKYITYIOCS 3apsHKEHHYIO YaCTHILy.
Cua Jlopenna. PaGota cuibt
Jlopenua

bu6anoreka LIOK
https://m.edsoo.ru/ff0Oc9df4

OnexTpoMarHuTHast UHAYKIus. [1oTok
BEKTOpa MarHUTHON UHAYKIUHU. DJ[C

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas pabora
«Hccnenosanue SIBJICHUS
3JIEKTPOMAarHMTHOU

WHYKIIUU»

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50
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NHunykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoiicTBAa U HUX
MIPUMEHEHHUE: TTOCTOSHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUraTElb, YCKOPUTEIHN
AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

O6obmaromuit  ypok  «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUSA

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

11

KoHTposbHast  pabora 1o  Teme
«Mar»auTtHoe 10J1€e.
3H€KTpOMaFHI/ITHa$I I/IHJIyKIII/Iﬂ»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOHBIE MEXaHHYECKHUE
KoJieOaHusl.
I'apmonunueckue

Kosie0aHusl. YpaBHeHue
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaienue suepruu

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH M MAcChl IPpy3a»
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Konebarenbublii koHTYp. CBOOOIHBIE
SJICKTPOMArdHuTHBIC KoJIEOaHUs B
UJIeaJIbHOM K0J1e0aTeIbHOM KOHTYpE.
Amnanorus MCKAY MCXaHUYCCKUMH U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B U/I€aIbHOM
K0JIe0aTEIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBinenne O  3aTyXarolIUX
KOJICOaHUSX. Brinyxnennoie
MEXaHHUYECCKHE KoJIeOaHMSI.
Pe3onanc. BeIHyX1€eHHBIE
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemeHHBIM TOK. CHHYCOUAAIBHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKA. AMIUTUTYHOE U
JIEHCTBYIOIIECE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUs

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.

[TpousBoncTBO, mepenada U
noTpeOieHne  AJIEKTPHUYECKON
SHEpPIruu

19

VYerpoiicTBo " MIPaKTUYECKOE
pUMEHEHNE IIEKTPUUYECKOTO
3BOHKA, T€HepaTropa IEpEeMEHHOIOo
TOKA, JINHUH 3JIEKTpoIepead

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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DKOJOTUYECKUE PUCKU TTPU
MPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus

AEKTPOIHEPIUU B IOBCEAHEBHOU
JKHU3HU

21

MexaHHUeCKUEe  BOJIHBL,  YCJIOBHS
pacIpoCTpaHCHHUSI. [Tepuon.
CKopocCTh pacrpoCcTpaHeHUs U JJIMHA
BOJIHBI. HOHGpG‘IHI)IG U IIPOOOJIbHBIC
BOJIHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. Ckopocth 3Byka. I'pomkocTb
3ByKa. Beicora Tona. TemOp 3ByKa

bubmnoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

3HeKTpOMaFHI/ITHI)I€ BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
SJICKTPOMArHMTHBIX BOJIH

bu6anoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHH paanoCBA3n u
TCIICBUACHUA. PazButue
CpCACTB CBA3H. Pannonokanus

25

Kontponbnas padota «Konebanus u
BOJTHBD

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMonuHeniHOE  pacmpocTpaHEeHUe
CBETa B OJHOPOJIHOM cpere.

ToueuHbIil HICTOYHUK cBeTa. JIyd

cBeTa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBeTa . 3aKOHbI

27 oTpakeHus cBeta . IlocTpocHme bubmorexa [IOK
M300pakeHNil B IIOCKOM 3€PKaJie https://m.edsoo.ru/ffOcd4e0
IIpenomienue ceera . [Tonnoe
BHYTpEHHEeE oTpaxkeHue. [IpenenbHbii Bubuorexa IIOK

28
yroxa TIOJHOTO BHYTPCHHETO https://m.edsoo.ru/ffOcd7f6
OTpakKeHUS

29 JlaGopaTtopHnas padora «M3mepenue bubnmnoreka [HOK
MOKa3aTelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3zo0pakeHUil B

30 nun3e. PopMysia TOHKOM JIMH3EL bubnmorexa [IOK

https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopatopHass  pabota

31 «HccnenoBanue
CBOWCTB M300pakeHul B
JMH3aX»

Hucnepcust CBeTa. CnoxxHbIi
coctraB  Oemoro cBera. ILIBer.

32 JlaboparopHas paborta
«Habmoenne aucnepcun cBeTa
Nutepdepennus cera. Audpaxius bu6muoreka [JOK

33 ceta. JludppakiuronHas pemeérka https://m.edsoo.ru/ffOced22

24 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK

Honﬂpmaum{ CBCTa

https://m.edsoo.ru/ffOcf02e
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OnTuueckue npuOOpbl U yCTPONUCTBA U

35 yCIIOBHA UX 0€30MacHOT0 MPUMEHEHUS
['paHu1IBI TPUMEHUMOCTH

36 Knaccnqecxouﬁ mexaHuku. [locTynarer Bu6anorexa LIOK
CIICIIHAIILHON TCOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3ameicHue bubmmorexa [IOK
BPEMEHH 1 COKPALLIEHHE [UTHHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMITYIbC PENATUBUCTCKOH

38 gacTuibl. CBS3b MacChl C HEPrUeH 1 Bu6moreka [IOK
HMITYJIECOM. DHEPIHUs OKOS https://m.edsoo.ru/ffOcfc68

39 KonTponbras pabora «OnTuka. bubnmoreka [JOK
OcHOBBI cIENMANIBHON Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTHY
®oronsl. Popmyna [lnanka. DHeprus bu6muoreka [JOK

40 U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE U UCCIIeIOBaHNe

41 dorosddexra. OnbiTer A. T brbmorera [IOK
Cromeroa https://m.edsoo.ru/ffOcffc4
3akoHb! poTodddexra. YpaBHEeHHE

42 OuHmreitHa i poroaddexra. brbmorera [IOK

«Kpacnas rpanuna» gorosdppexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

Hasnenue ceera . OnbiTer [1 . H.

43 JleGeneBa. XuMH4IecKoe ACHCTBUE Brbmorera [IOK
CcReTa https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpoOMCTBA U
MpPaKTUYECKOe  IPUMEHEHUE:
44 ¢dorosnemMeHT,  (QOTOTATUHK,
COJIHEYHasI Oarapes,
CBETOAMO/T
Pemenue 3amau mo temMe «IJIEMEHTEHI bubmnoreka IIOK
45 KBAHTOBOM ONTHKU https://m.edso0.ru/ff0d0302
Mogaens atoma TomcoHa. OnBITEI
46 Pesepdopna o paccesHuro o-9actu bubmorexa LHOK
PHOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas Mozenb aToma
bu6anoreka LIOK
a7 Iocrynatet bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u morunoiieHne (HoTOHOB
IpU IEpexone aromMa C OJHOrO bubmuoreka [IOK
48 .
YPOBHsS JHEpPruM Ha Apyrou. Bunsl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
49 BomnnoBbie cBorCTBa YacTull. BoJHbBI but6mmoreka [IOK

ne bpowiis
KopmyckynsipHOBOJIHOBOM
JTyan3M. CrnionTanHoe u

BBIHYKACHHOC U3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8
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OTKpbITHE PAAMOAKTUBHOCTU. OIBITHI
Pesepdopna 1o OIIpEIEIICHUIO
COCTaBa PaJInOAKTUBHOTO U3TyYEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbpa -, Oera-,
raMMau3IydeHHUs. Biusaue
paJiOaKTUBHOCTH Ha JKUBBIE
OpraHUu3MbI

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3oromsl. Anbda-pacma.

DNEKTPOHHBIN U MO3UTPOHHBII
Oerapacnan. 'amma-uzinyyeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKIOHOB B si/Ipe.
Snepuele peakuuun . SAnepHsblid
peaktop. [IpoGiembl, mepCEeKTUBHI,
HKOJIOTUUECKHUE aCIEKTHI SIACPHON
SHEPreTUKHU

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

54

OnemeHTapHble YacTUlbl. OTKpBITHE
NO3UTPOHA. MeTo/ bl HaOMI0IEHUS U
PEruCTpaluy dJIEMEHTAPHBIX YACTHILI.
Kpyrusiii cron «@yHaaMeHTanbHbIe
B3aUMOJENUCTBUA. ENMHCTBO
bu3nvecKoil KapTUHBI MUPA»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3qaoro ueba . Co3Be3mus,
SIPKHE 3BE3ABI IJTAHETHI, UX
Buaumoe aBmwkenne. ComHeuHas
cucTema
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Comnue. ConHeuHast akTUBHOCTb.
HcTtounuk 3neprun ConHLa U 3BE31

57

3BE3/1bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3BITIIABHON
II0CJIEI0BATEIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMEHHbIE
MIPEICTABIICHHS O IPOUCXOKACHUN U
ooy CoHIIA U 3BE3]T

58

Muneunsiii [1yte — nHama ["anakTuka.
[Tonoxxenne u npuxenue CosHLa B
lanaktuke. ['amaktuku. YEpHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbuioro B3peiBa.
PenukroBoe nsnyuenue.
MeraranakTuka

60

Hepemennsie nmpob6ieMbl aCTpOHOMUU

61

Kontponbnast pabora «DJeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypox. Ponb ¢usuku
U acCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJOTUYECKOM, COIMUaIbHOM MU
ITHYECKON cdepax NesTeTbHOCTH
YeJI0BeKa




63

O6obmatomuii ypok. Poib u mecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb

buznueckoit TEOpUU B
dbopMUPOBAaHUM  TPEACTABICHUH O
buznueckoil kKapTuHe MUpa

65

O6o6maromuit ypok. Mecrto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX TPEICTABICHUI
0 IIPHUPOJIC

66

PesepBHbIi ypoK. MarsutHoe mnoie.
DNEeKTpOMAarHuTHas NHIAYKIHS

67

PeszepBHbIil YPOK. OnTuka.
OcHOBBI ~ cHENMABHON  Teopuu
OTHOCHUTEIIEHOCTH

68

Pesepnsrit ypok. KBantoBas dusuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O TIPOIECCAOBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

. ®duzuka, 10 xmacc/ KaceksroB B.A., OOmecTtBo ¢ orpaHudeHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceernienue»

. Ousuka, 11 xmace/ KaceksHoB B.A., OOmecTBo ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocBemenune»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccos. bazoBblil ypoBeHb (aBTOp B.

A. KacbhsHOB)

YMK «®wuzuka. 10 knacc. ba3oBslil ypoBEHb»

1. ®uzuka. 10 xnacc. ba3oBblii  ypoBeHb. YYEOHMK C 3JIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHoB).
2. ®uzuka. 10 kiacc. bazoBbeiit ypoBeHb. Meroaudeckoe nocodbue (asrop B.

A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBeHb. Terpans ais 1ab0paToOpHBIX

pabort (aBropsl B. A. KacesiHoB, B. A. KopoBun).



4. ®uzuka. 10—11 kmnaccel. ba3oBbiil ypoBeHb. KoMmiiekT Terpaieid st
KOHTPOJIBHBIX padoT (aBTop B. A. KachsHOB)

5. ®usuka. 10 knace. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Ymakos).

YMK «®Pusuka. 11 knacc. ba3oBblil ypoBEHb»
1. ®uzuka. 11 xnacc. ba3oBblii  ypoBeHb. YYEOHHMK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usmka. 11 kmace. bazoBeiii ypoBeHb. Metoamdeckoe mocodue (aBTop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 kmaccel. bazoBerii ypoBens. TeTpans 11t 1a00paTOpHBIX
paboT (aBTopsl B. A. KacesinoB, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3zoBbiii ypoBeHb. Kommnekr Tterpaaeit nmns
KOHTPOJBHBIX paboT (aBTopsl B. A. KacesiHos, U. B. UrpsimioB).

5. ®usuka. 11 knace. Jlunakruueckue KapTouku-3agaHus (aBTopsl M. A.

VYmaxkos, K. M. Yiakos).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETH

HMHTEPHET
1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 0Opa30BaHHS.

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



3 http://festival.1september.ru/articles/ - hectuBans memaroruueckux uaen

«OTKPBITBIHA YPOK».
4 http://www.fizika.ru/ - caift anst yuureneit (GU3HKH U MX YICHUKOB.

5 http://lwww.physics.ru/ - matepuaiibl o Gpu3nKe.
6 www .ege .edu.ru - madopmannonssiii mopran EI'D.

7 http :// school - collection .edu . ru / - enunas komrekuus [IOPoB



