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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMI K pe3yibTaTaMm
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke ¢ yu€troMm (enepanbHOil pabouyel TporpaMmbl BOCIUTAHUS U
KOHIIENIMU TpenojaBanus ydyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTelbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peANU3YIOIINX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaronuxcss 10-11 xkmaccoB mpu
oOydeHun ux ¢usnkKe Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEITEILHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM
o0y4eHHUs, a TaKKe€ YYUTHIBAET HEOOXOJUMOCTb peaTu3alMu MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAyYHBIMM YYE€OHBIMU TipenMeTramu. B Hel
OTIPEENSAIOTCS OCHOBHBIC 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPETHEro OOIero
00pa3oBaHusl, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIC,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYALT:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 1O rojamM O0y4YeHUS;

- coJiepkaHue yueoHoro npeameta «dDuznkay mo rogaM 00ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyHas B
KauyecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc (UMK — CHCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3NUYECKUE 3aKOHBI
JieKaT B OCHOBE IIPOIECCOB U SBJICHUHN, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHne (QU3MYeCKWX 3HAHMM  OMNpEAeNIeT XapakTep MW Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, TMOJYYEHHS] HOBBIX MaTEpHalOB C 3aJlaHHbIMU CBONCTBAMHU U JPYTHUX.
N3yuenne  (u3ukum  BHOCHUT  OCHOBHOM  Bkjiax B (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpa OOydaronmxcs, B GOpMUPOBAHUE YMEHUM
NPUMEHSITh HAyYHbIA METOJ] TO3HAHWUS TMPU BBINOJHEHUH UMM Y4YEOHBIX
HCCIIETOBAHMM.



B ocHOBy kypca (u3MKu s ypOBHS CpeaHero ooOmero oOpa3oBaHUS
MOJIOKEH ps UAEH, KOTOPhIE MOXHO pacCMarTpuBaTh KAaK MPHHIMIBL €ro
MOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypcC SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DHU3HUKH.

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 peanmuzanus mpenrnonaraeT HUCHIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIUana (hU3MUECKONM HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3nkn Cc pa3BUTHEM O0OIIECTBAa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaownoti  uanpasnennocmu. Kypc @usuku mpesnnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U TEXHOJIOTMUECKUX MPHIIOKECHHUU
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoecuzayuu peamusyeTcsi TOCPEIACTBOM BBEJICHUS SJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIeHUs
po0JieM paMOHAIBHOTO PUPOIOTIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (PM3WKH Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu ((HhopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (PU3UUECKON TEOPHH, posid (PyHIaMEHTATbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHN W
MPOIIECCOB).

CHCTeMHO-ACATEIPHOCTHBIN TIOX0I B Kypce (DM3WUKH peaau3yeTcs MPEexKIe
BCEro 3a CYET OpraHU3alUK IKCIICPUMEHTATHHOU ACSITEIHHOCTH O0YUYarOIIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCIICPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (usuke oObeIMHEHBI B OOIIUM CIIMCOK YYEHUUYECKUX
MpaKTUYECKUX padoT. BrigeneHne B ykazaHHOM TEepedHe J1abOpaTOPHBIX padoT,
MPOBOJMMBIX  JUISI KOHTPOJIE M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl M3 OCOOCHHOCTEW IUIAaHWPOBAHUS U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM oObOecneunBaeTcs OBJAJCHHE
OOyJaroNMMUCS yYMEHUSMU TPOBOIUTH KOCBEHHBIC W3MEPEHHMS, HMCCIICOBAHUS



3aBUCHUMOCTEH (U3NYECKUX BEJIUYUH M TIOCTAHOBKY ONBITOB IO IIPOBEPKE
MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHUE yIEIseTCsl PEIICHUIO paCUETHBIX U KaUeCTBEHHBIX 3a71a4.
[Ipu 3TOM A1 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4U C SIBHO 3aJJaHHOM
¢usznyecKkol MOZENbI0, TO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pazliena Kypca, TaK W HHTETpUPYs 3HAHUA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha
00OBsACHEHHE TMpOTeKaHUsi (U3MYECKUX SBJICHUA W TPOLECCOB B OKpPYXKaIOIIEH
KHU3HU, TpeOyrtomue  BbIOOpa  (U3MUECKOM  MOJeNd  JAfs  CHUTYyalluH
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusmu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0OecnieyeHn0 y4eOHOro mporuecca 0a30Bbli ypOBEHb Kypca (PU3MKH HA YPOBHE
cpenHero ooiero oOpa3oBaHMs JODKEH HM3y4yaThCsl B YCIOBHUSIX IPEIMETHOTO
KaOWHeTa (PU3MKU WIM B YCIOBHSIX HHTETPUPOBAHHOIO KaOMHETa NPEIMETOB
€CTEeCTBEHHO-HAy4YHOro 1ukia. B kabuHere (pU3MKHU OHKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 00OpYJIOBaHME [JIsi BBIMOJHEHUS YKa3aHHBIX B IIporpamme I1o
(u3MKe yUEeHUYECKUX NMPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHuUE.

JleMoHCcTpallMOHHOE  00Opy/oBaHuE (QOpMHUPYETCSI B COOTBETCTBUH C
MPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
NEPEUNCIEHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpALMNA IS
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBICHUW MW  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o0O0OOpyJOBaHUE MJI YYCHUYECKUX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OJIHOTO KOMIUJIEKTa Ha JByX oOydJaronuxcs. TeMaTudeckue KOMIUICKTHI
nabopatopHOro 00OpyHOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BUIC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

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

* Pa3BUTHE TPEJCTABICHUN O HAYyYHOM METOJE MO3HAHWS W (POpMUPOBaHHE
UCCJIeI0BATEIHCKOIO OTHOIICHUS K OKPY/KAIOLIUM SIBJICHUSM;

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

- hopmupoBaHEe yYMEHUH OOBACHATH SBJIEHUS C  HCIOJIb30BAHHEM
(Gu3HUecKUX 3HaHUM 1 HAYYHBIX JOKA3aTeIbCTB;



- hopMHupoBaHUE TPEACTaBICHUM O ponu (U3MKK AN Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.
JlocTrkeHne ATUX IeJed 00ecIeuynBaeTCsl PelICHHEM CISAYIONINX 3a1ad B
mpolecce u3yueHus Kypca GU3MKH Ha YPOBHE CPEHETro O0IIero 0Opa3oBaHus:

* IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO  (PU3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- hopMHupoBaHME YMEHUW TMPUMEHITh TEOPETHUYECKHWE 3HAHHUS  AJiA
OOBSICHEHUSI (PU3MYECKUX SBJIEHUN B TPUPOAE U JUIS [PUHITHS
IPAaKTUYECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;

* OCBOGHHE CIIOCOOOB pEIICHUs pa3iIMyHBIX 3aJa4 C $SBHO 3aJaHHON
(¢u3nueckol MOJENbI0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3gaHue GU3HIECKOW MOJEIIH, aJleKBaTHOW YCIIOBUSIM 33]auH;

* IOHUMaHUE (PU3NYECKUX OCHOB W NPUHLHUIIOB JAEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TE€XHOJIOTHYECKHX MPOLECCOB, UX BIIMSHUS HAa OKPYXKAIOLIYIO
cpeay;

* OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEICHUA
(u3nYecKuX HKCHEPUMEHTOB, aHAJIW3a W HHTEpHIpeTaluu HHPOpMaIuy,
ONPENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

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

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus orBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), 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
NpOBEJACHUS J1a0OpaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIMBUAYAIbHbBIX
0COOEHHOCTEHN 00yJaromuxcs.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusuka — Hayka o npupojie. Hayunpie METOIBI TO3HAHUS OKPYHKAOIIETO
Mupa. Poip 3KCIIEpUMEHTA U TEOPUU B MPOLIECCE TTO3HAHUS ITPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3HMYECKUX SIBICHUM U TMpolieccoB. HaydHble TUTIOTE3HI.
®u3nvecKkue 3aKOHbl U TeOopUu. ['paHUIbl MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mecto pusuku B HOPMHUPOBAHMHM COBPEMEHHOW HAyYHOM KapTHUHBI
MHpA, B TPAKTUYECKOMN JAEATECIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHasioroBele ¥ I1M(poOBBIE HU3MEPUTEIbHBIC MPHUOOPHI, KOMITBIOTEPHBIC
JTATINKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpPOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAs CKOPOCThb) W
YCKOPEHHUE MaTepUabHOW TOYKH, MX NIPOCKIMH HA OCH CHUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MIPSMOJIMHEHHOE ABMKeHue. ['paduku
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MyTH H
MepEMEILICHHUS] MaTepUaIbHONM TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuneitnoe  aBwkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYHOCTH C IIOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon 1 yactora obpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA U MPAKTHUUECKOE TMPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLTIOCTpPALM KUHEMATUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.



Habnronenue aBwxeHWs Tena, OPOIIEHHOTO TOJA YIJIOM K TOPH30HTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABUIKECHHS C LIEJIbIO OMNPEIEIICHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKAY ITyTSAMH, IPOMJEHHBIMU TEJIOM 3a
MIOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JIBWKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. IlepBeiii  3akoH  Hbrorona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uunu cuil. Bropoil 3akoH HeroToHa
IUIs. MaTepUaIbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tskectu. IlepBag kocMmuyeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, CkojbxeHusi, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus okosi. KoadduuneHt tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaimieHus. [limedo cuibl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckrue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: TMOIINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MObEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECUS TBEPAOTO Teyia. Buibl paBHOBECHS.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3yuyenue aBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

Hccenenoanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKWHE U
PE3MHOBOM 00pa3siie, OT ux aedopMariuu.

HccnenoBanre yclOBUM paBHOBECUS TBEPAOrO TeENa, HMMEIOIIETO OCh
BpALCHHUS.

Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

Nmnynbc MaTepuanbHON TOYKH (Teja), CHCTEMbl MaTEPUAIIBHBIX TOYEK.
NMnynibe CUITbI 1 MU3MEHEHHUE UMITYJIbCA TEJIa. 3AKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE IBMKEHHUE.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass »Hepruss MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KHHETHYECKOW SHEPTHUH.

[ToTennmansHas DHEPTHUSL. [ToTeHumanbHast SHEPrus yIpyro
nedopMUpoBaHHOM  mpykuHbl.  [loTeHUManpHas SHeEprust Tejaa  BOJIU3H
ITIOBEPXHOCTHU 3EMIIH.

[ToreHunanbHble W HENOTEHUMalbHble  cwibl.  CBA3b  paboOTHI
HENOTEHIMAIBHBIX CHJI C ©3MEHEHHEM MEXaHUUYECKOW SHEPTUN CUCTEMBI TElL.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHndeckue yCTpOWCTBA W INPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
IPYXUHHBII UCTOJIET, IBU)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTrUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii axcnepumenm, nabopamopmuvie pabomul

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBaA3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEpPrHH
TE€Ja Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Jduddysus. Xapakrep ABUKEHHS U
B3aMMOJICHICTBUS 4YacTHI[ BemiecTBa. MoJenu CTpOeHHsI Ta30B, XKUAKOCTEH U



TBEPABIX TET U 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojenell. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkana temneparyp
Llenbcus.

Monenb UJCATBHOTO rasa. OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHOKHHETUYECKON TEOPUU UACAIBHOIO ra3za. AOCOIOTHAs TeMIIepaTypa
KaK Mepa CpeAHEHd KUHETMYECKOW SHEPrHuu TEIUIOBOIO JABWIKEHHS YacTHI] rasa.
[lIxana Ttemnepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHE MeHeneeBa—
Knaneitpona. 3akon JlanpToHa. M30mporiecchl B uaeanbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [’ paduueckoe npeacTaBieHrue U30MPOIECCOB: U30TEPMA,
U30X0pa, u306apa.

TexHuyeckue yCTpONCTBA H NPAKTHUYECKOE NPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeulecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHHS HWJEAIbHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

Onpenenenue Macchl BO3JyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATBHI, TaBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonnHaMuueckass cucreMa. BHyTpeHHsIs SHEprus TEPMOAMHAMUYECKON
CUCTEMBI U criocoObl e€ m3MeHeHus. KonmdecTBo TemioTel U padoTta. BHyTpenHsis
SHEPrus  OJHOATOMHOTO  HWACAJIbHOrO  raza. Buabl  Teruionepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AelIbHAsI TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TemIOTHI pH TEIIONEepeaye.

[Tonsitue 006 ammabatHOM mipormecce. l[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3aKOHAa TEPMOJMHAMMKHM K H3ompoiieccam. ['padpuyeckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akon Tepmoanaamuku. HeoOpaTtuMocTh MpoIieccoB B IPUPO/IE.

TeruoBpie  mammsbl.  [IpyHOMOBL  JEUCTBUS  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi sHepruu B TEIUIOBBIX MamuHax. Kosdduiment nonesnoro
nevctBug TtemmoBo mamwuHbl. [ukn KapHo u ero kosdduimeHT moje3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH pPaOOThI: BHUIET
npoOku u3 OYTBUIKM TOJ JEMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH TeIionepeaye.

OneiT 1O anauabaTHOMYy pACHIUPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammusie cocmoanusa eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U KoHjaeHcanus. Mcmapenue u kurnenue. AOCOMOTHAs U
OTHOCHUTEJIbHASA BJIAXHOCTh BO3Ayxa. HacellleHHBIM map. YaenbHas TEIoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOKCTB
kpuctaiioB. JXunkue kpucrtamiel. CoBpeMeHHbIe Marepuanbl. [lnaBieHue u
KpucTayu3anus. Y aenbHas TerioTa miasienus. Cyoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpONCTBA M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHMCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIeCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.



Paznen 4. JjekTpoauHaMmnKa

Tema 1. Inekmpocmamuka

OJNeKTpU3alusl Tell. OJJNEKTpUYecKud 3apsn. JIBa Bua 3IIEKTPUYECKHX
3apsinoB. [IpOBONHMKH, OUANIEKTPUKKA W TOJYNPOBOJHHMKUA. 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsioB. 3akoH KynoHa. TodedHbIN 37€KTPUUYECKUNA 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro moiid.  IIpuHuumn
CYyHEPHO3ULHNH BIEKTPUUECKUX MOJeH. JIMHNM HAnpsHKEHHOCTH 3JIEKTPHUYECKOTO
TTOJISL.

Pabora cun  anekrpocratuyeckoro  mnojs.  [lorenmuman.  Pa3HocTh
noTeHUUanoB. [IpOBOOHUKM W AUANEKTPUKU B BJIEKTPOCTATHUYECKOM IIOJIE.
JuaiieKTpuyeckast IpOHULAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

TexHU4ecKue YCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: HIIEKTPOCKOIL,
AIIEKTPOMETpP, 3JEKTPOCTATHUUECKasl 3allluTa, 3a3eMJICHUE 3JIEKTpOnpHOOpoB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopericTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIMDIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIn
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEeKTPUYECKU TOK. Y CIIOBHSI CYyLIECTBOBAHUS 3IEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa 1enu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomrHOCTh
AIEKTPUYECKOTO TOKA.



DONEeKTpOABMKYIIAsl CUja M BHYTPEHHEE CONPOTHUBIICHHE WCTOYHMKA TOKA.
3akoH Oma /151 TOJIHOM (3aMKHYTOM) 3JIeKTpryecKoi nenu. KopoTkoe 3aMbIKaHUeE.

ONEeKTpOHHAass  IPOBOJUMMOCTb  TBEPABIX  METAUIOB.  3aBHCHMOCTH
COIPOTHUBIICHUS METAJLIOB OT Temreparypbl. CBEpXIpPOBOIUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEeHHass M IpUMECHas  MPOBOAUMOCTD
OJyNpoBOAHUKOB. CBoiicTBa p—N-niepexoa. [loxynpoBoaAHUKOBBIE IPUOOPBHI.

ONEeKTpUYeCKHd TOK B  PAacTBOpax M pacIulaBaXx  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOUALUS. DIEKTPOIIN3.

DJIEKTpUYECKU TOK B razax. CamMOCTOSITEJIbHBII M HECAaMOCTOATEIbHBIN
pazpsa. Monunus. [1nazma.

TexHU4ecKue yCTpOHCTBA M IPAKTHYECKOE IPHMEHEHHE: aMIIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, AJIEKTpPOHArpeBaTelbHbIE MPUOOPHI,
ANEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JIHOJ,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYIPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cUibl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHHS LMJIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IUIOLIAAM MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMemaHHoe COeTMHEHNE ITPOBOAHUKOB.

[Ipsmoe w3MepeHHe DSIIEKTPOABMWXKYIIeH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa M IpOBOJAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi 13yuenne

CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hao6mronenne ammekTpoimsa.

MexknpeaMeTHbie CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCA C
y4€TOM COAEpKaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAy4YHBIA (akT, Tumote3a, (u3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOMIOACHHUE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEb, U3MEPEHHE.



Mamemamuxa: peuieHMEe CHUCTEMbl YpaBHEHHM, JuHEHHas (QyHKIUA,
napaboina, runepbona, uX rpaQuKyd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJINHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B XKUBOM mpupojne, nuddysus, ocMoc,
TEII000MEH KMBBIX OPTaHU3MOB (BH[BI TEIUIONEpEaauu, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, KUJIKOCTEH H
ra3oB, S3JIEKTPHUYECKHE CBOMCTBA METAJIOB, SJEKTPOJIUTHUYECKAS IUCCOLMALINS,
rajbBaHHKaA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUU C HCIOJb30BAHHUEM MEXAHHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOAIIMIITHUKH, HCIOJIb30BAHHE 3aKOHA COXPaHEHMUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), JBUTATElb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MaTepHaJioB, B TOM YHUCJIE HaHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJIEHHUE DJIEKTPONpPHOOpPOB,
KCEPOKC, CTPYUHBIN IPUHTED, AJIIEKTPOHArpeBaTeIbHbIC puoOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Maznummnoe none. IneKmpoMazHUMHAA UHOYKUUA
Iloctosuusle  MarHuTel. B3aumMojencTBHE  MHOCTOSHHBIX ~ MarHHUTOB.

MarautHoe mnose. Bektop wmarnuTHOW wuHAYKIuU. [lpuHnun cynepno3unuu
MAarHuTHBIX MOJel. JIMHMM MarHuTHOM WHAYKUMU. KapThHA JWMHWNA MarHUTHOW
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHOE T10JI€ TPOBOJHHMKA C TOKOM. KapThHa JMHUNA WHAYKIUA
MAarHATHOTO TIOJIS JUIMHHOTO IPSMOrO IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOTO
IPOBOJIHMKA, KaTyIIKK ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, e€ Moynb U HanpaBieHue. [[BikeHne 3apsoKeHHOM YacTUIIbI
B OZJHOPOJIHOM MarHUTHOM noJje. Pabora cuisl JIopeHna.



SIBeHne 3NEKTpOMAarHUTHOM WHAYKUMH. [IOTOK BekTOpa MarHWTHOU
MHIAYKUUU. OJEKTPOABWKYINAS CHJIAa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »ieKTpuyecKoe Ioye. OJIEKTPOIBWXKYIIAs CUjla HHAYKIUUA B
IIPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs CHUJA
CaMOWHTYKIINH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TTOJIE.

TexHuyeckue yCTpOWCTBA M IIPAKTHYECKOE IIPUMEHEHME. ITOCTOSTHHBIE
MAarHuThbl, D3JEKTPOMArHUTHI, JJIEKTPOIBUraTElb, YCKOPUTEIM JJIEMEHTAPHBIX
YacCTUll, MUHIYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmonelicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuo Jlenua.

3aBUCUMOCTD JJIEKTPOABUKYILEH CUJIBI MHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBreHnE CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenue

MAarHATHOTO MOJI KaTYIIKH C TOKOM.

HccenenoBanre IOEWCTBUS IIOCTOSIHHOIO MAarHuTa Ha pPAaMKy C  TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1e0aHus
KonebarenpHas  cuctema. CBOOOJHBIE  MEXaHUYSCKHE  KOJCOAHMS.

[Mapmonnyeckue konebanus. Ilepuoxn, wactora, amrmuTyna ¥ ¢asza KojaeOaHMi.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YPAaBHEHUE TapMOHUYECKUX
kosiebanuil. [IpeBpalienue 3Heprun Npyu rapMOHUYECKUX KOJICOaHUSIX.
Konebatenbupiit  koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJeOaHUS B
UJealbHOM KOJIeOATeTbHOM KOHType. AHAJIOTUsl MEXKIYy MEXaHHYECKUMH U



AIIEKTPOMArHUTHbIMH KoseOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUH B UJICATHHOM KOJIEOATEIHHOM KOHTYDE.

[TpencraBieHue o 3aTyxarolUX KojJeOaHUAX. BbIHYX /I€HHbIE MEXaHUYECKHUE
Kosiebanus. Pezonanc. BeIHY X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHHYCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYJTHOE M JACHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKa H
HaIPSHKCHUS.

Tpanchopmarop. IlponsBoacTBo, nepenadya U NOTPEOICHUE IIEKTPUUYECKOM
SHEPrur. DKOJIOTMYECKUE PUCKU IPH MPOU3BOJACTBE 3eKTposHepruu. KynpTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHUYecKHe YCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJe€OaTEIbHON CHCTEMbI (MPYKUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJIEOaHUIA.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHU) NSt
ANIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATEIBHOM COEIMHEHUM PE3UCTOpA, KATyLIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOJIa MaJIbIX KOJeOaHUl Ipy3a Ha HUTH OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccnenoBaHre IMEPEMEHHOIO TOKAa B LENM M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHusa. Ilepuon. CkopocTb
pacnpoCTpaHEHUs U JUIMHA BOJHBIL. [lonepeyHblie ¥ MpoJ0IbHbIE BOJIHBI.
WNurtepdepenius u Auppakuus MeXaHUYeCKUX BOJIH.

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

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIOBHS M3JIy4YEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuentanus BekTopoB E, B, V B anektpomarautHoil BosiHe. CBolicTBa
AJIEKTPOMAarHUTHBIX BOJH: OTPa)XX€HHE, MPEIOMIICHUE, NOJApU3anus, JTUPpaKIus,
uHTephepeHuust. CKOpocTh FNEKTPOMArHUTHBIX BOJIH.



[[Ixana >MeKTpOMarHUTHBIX BOJH. [I[pruMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNEeBUACHUS. Patnonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YyJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauoNnpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpaykeHust U peJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJION U
4acTOTOM KOJeOaHUI.

Hccnenoanue CBOWMCTB  JJICKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
MpeNoMJIEHUE, NoJaspu3auus, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsMonuHENHOE pacnpoOCTpaHEHHE CBETA B
oaHopoaHoM cpeae. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne u300pakeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIFOTHBIN TTOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yrod nojgHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro ceeta. [IBer.

Cobwuparomiue u paccenBarOIINe  JIMH3BL. Tonkas
JIMH3A. DOKYCHOE paCCTOSHUE U ONTHYECKAS CHUJIAa TOHKOM JIMH3BI.
[TocTpoenune n300pakeHnit B COOMPAIOIINX U PAaCCEHBAIOIINX JIMH3aX. DopmMyna
TOHKOM JIMH3bI. Y BEJIMUCHUE, JaBAEMOC JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. UaTepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
YcnoBust HaOIIOACHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceeta. Judpakiuonnas pemérka. Y cioBre HaOIOSHUS
[JIaBHBIX ~ MAKCUMYMOB Npyd NaJCHUM  MOHOXPOMATUYECKOTO  CBETa
Ha TUGPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHuueckue ycTpoiicTBa U MPaKTUYECKOe MPUMEHEHHE: OUKH, YA,
doToarnmapat, NpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISAPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCcTpaHeHne, OTPAXKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckue MpuoOOpHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojesb CBETOBO/IA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpaxiuu ceera. Habmonenue

JCIIEPCUH CBETA.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKH.

HaOmnronenue noyisipuzaiiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue nokazaress npesioMJIeHUs CTEKIIa.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIBHOCTH

['panuubl  NPUMEHUMOCTHM  KJIAaCCUYECKOM  MexaHuku.  [loctynartsl
CIIELIMATIBHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJIS CKOPOCTH CBETA
B BaKyyMme, IPUHIHUIT OTHOCUTEIbHOCTH DIHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U COKpallECHUE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MAcCChl C YHEPTUEN U UMIYJILCOM PEISATUBUCTCKOW YAaCTUIBI. DHEPTHS
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmul KAHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOU. DHEPTUs
U UMITYJIbC OTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doTorddexra. YpaBuenue ODiHITeHA 171 doTodddexra. «KpacHas rpanuiiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.



XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceroauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pe3zepdopna mo paccesHUIO o -4acTHIL
[lmanerapuas monenb aroma. [loctymatel bopa. M3nyueHwe u mOIIOLICHUE
(OTOHOB MpU MEpexo/e aToMa C OJHOIO YPOBHS HEPrUM Ha Jpyroil. Buibl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BosnHoBble cBolicTBa yactull. Bonuel ne bpoitna. KopmnyckyisspHO-BOJIHOBOM
Tyaju3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHaJIu3 (COEKTPOCKOI), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3nyueHus. CoiicTBa anbda-, 6eTa-, raMMa-u3ayyeHUsl.
Binsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe umncio siapa. M30Torbl.

Anba-pacnan. DIEKTPOHHBIN 17} MTO3UTPOHHBIN OeTa-pacma.
I"'amman3nydeHnue. 3aK0oH palMOaKTUBHOTO pacnajaa.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchol siapa.

Snepnble peakuuu. [lenenue u cuHTe3 sAaep.

SAnepusiii peaktop. Tepmosinepusiit cunte3. [IpoOrembl M TEPCIEKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE aCTIEKThI IAEPHON SHEPTETUKHU.



OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTop1 HAOTIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nyeckoil KapTUHBI MUpA.

TexHuueckue yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHUE: TI03UMETpP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuii 9KCNnepumMeHm, nabopamopnvble pabomuwl

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusam).

Paznen 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH
Otanbl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3ngHoro Heba. Co3Be3qus, sSpKkue 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIBHKEHHE.

ComnHeunas cucTema.

Comnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIA W 3BE3I.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHEKTpajJbHBIM KiIacc —
CBETUMOCTBY». 3BE31bI TJIABHOM IIOCJEAOBATCIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOM IMOCJIEAOBaTEILHOCTU. BHyTpeHHEe cTpoeHue
3BE371. COBpEMEHHBIE TIPEJICTABICHUS O MIPOUCXOXKIECHUM U 3BoJionuu CoyHIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii [Tyts — Hama I'amaktuka. Ilomoxenwe u aBwxkeHue CojHIA B
l'anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPHI B sIpax
raJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66sa. Pazoeranue rajnakTuk.
Teopus bonpmoro B3peiBa. PeMkTOBOE M3MydYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUH JJI1 ONpeesieHUs MOJI0KEHUs HEOECHBIX 00BbEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYIIApUs U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnaner, Maeunoro Ilytu.

O0o0maromniee MOBTOPEHUE

Ponb Qu3uku MW acTpOHOMHUM B HKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHOM M 3TUYECKOM cepax NesTebHOCTH YeJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOW KapTHHE MUpPA, POJIb PU3NUECKON TEOpUU



B (QOpMUPOBAHMM TPEACTABICHUNA O (PU3MUECKOW KapTHUHE MHpaA, MECTO
¢u3nyecKoil KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
HpeACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenmne kypca ¢usuku 6a30Boro ypoBHs B 11 kilacce ocyiiecTBisercs ¢
y4€TOM COJep>KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvle noHsamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAY4HbBIH (akT, Tumoresa, (u3nyeckas BEIWYHMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKUE
(YHKIIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOJIECTBO, BEKTOPbl M MX NPOEKIMU HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKUWN, MPU3HAKKA MOJ00USI TPEYroJbHHUKOB,
oIpesiesIeHUE IIIOIAAH MJIOCKUX (GUryp U 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHHS B JKUBOM MNpUpOE, KojeOaTelabHBIC
JIBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B KMBOW MPHUPOJIE, NEHUCTBUE
paanraly Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAJUIMUECKOM pPEIIETKH, CHEKTPaJIbHBIHI
aHaJIN3.

l'eocpapusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY/,
(doTOChEMKA 36eMHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texunonocus: JIUHUM  BJIEKTpoNEpenad, TEeHEpaTop IMEPEMEHHOr0  TOKa,
AJIEKTPOJABUTATENIb, UHAYKIMOHHAA T€4Yb, paaap, PaIUuONPUEMHHK, TEICBU30D,
anTeHHa, tenedon, CBU-meub, MPOCKIMOHHBIA anmapar, BOJIOKOHHAs ONTHKA,
COJIHEUHAsI Oatapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA NPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA, C
NCITOJIB3OBAHUEM OBOPYJAOBAHUSA «<HEHTPA «TOUKA POCTA»

OcBoenune ydeOHOTO Tpenmera «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETO
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHICYUTH JOCTHXKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIhTATOB.

JJUYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTO npeameTta «Du3nkay JOKHbBI
OTpaXaTh TOTOBHOCTh M CHOCOOHOCTb OOYYalOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHHUW, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBAa, PacUIMpEeHUE >KU3HEHHOTO
OTBITA U OMBITA JEATECIBLHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIIHFHOM JIEATSILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMK 00YUYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUMCKOro OOIIECTBA; MNPUHATHE TPATUIMOHHBIX
00IIIeUeIOBEUYeCKUX  T'yMaHUCTHUYECKUX M JEMOKPAaTHMUYECKHUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JAEATEIHLHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CaMOYyMpaBJIECHUU B 0Opa3oBaTEbHOM OpraHu3alluy;

YMEHHE B3aMOJICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
uX (QYHKIUSAMH ¥ Ha3HAYE€HHEM; FOTOBHOCTh K TYMaHUTApHOW M

BOJIOHTEPCKON  [EATEIBHOCTH; 2) MNATPHOTHYECKOIO

BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOU UJICHTUYHOCTH,
[aTPUOTU3MA,; LICHHOCTHOE OTHOLIEHHWE K TOCYIAapCTBEHHBIM CHUMBOJIAM,
JTOCTUKEHUSAM

POCCUICKHMX YUYEHBIX B 00JIACTH (DU3MKH U TEXHHKH; 3) TYXOBHO-HPABCTBEHHOTO
BOCHHMTAHMSA: CQOPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, ATHYECKOTO
MOBE/ICHUSA; CHOCOOHOCTh OIICHMBATh CUTYallMI0 U TIPUHUMATh OCO3HAHHBIE
pELIeHs, OPUEHTUPYSACh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
quCclie B JEATEIbHOCTH YYEHOIO; OCO3HAHUE JIMYHOIO BKJI3Ja B IOCTPOECHHE
YCTOWYHMBOTO OYyAyIIero; 4) 3¢TeTHYECKOT0 BOCITUTAHUS S

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIOUast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyIiero pu3n4eckon HaykKe;



5) TpyaoBoro BOCHHTAHMSI: UWHTEpEC K pa3muyHbiM  chepam

poeCCUOHANTEHOM IESITEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PH3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymiet mpodeccid H peamu30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIaHBI;
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(GU3UKK Ha IPOTSHKCHUU BCEH KU3HU; 6)

IKOJOTHYECKOT0 BOCTIMTAHMA:

Cc(OPMHUPOBAHHOCTH IKOJIOTHICCKON KYJIBTYpPhI, OCO3HAHHE II00ATLHOTO
XapakTepa SKOJIOTHYSCKHUX MpoOJieM; IIaHUPOBAHUE W OCYIICCTBICHUE JICHCTBUI
B OKPY’KaIOIIICH cpejic Ha OCHOBE
3HaHUS IICJICH YCTOWYHMBOIO PAa3BHTHs 4YEJIOBEUECTBA;  PACIIMPCHHUC OIIbITa
JESATCIIBHOCTH SKOJIOTMYECKON HAIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3UKE; 7)
IEHHOCTH HAYYHOTO TMO3HAHMS:
c(OpMUPOBAHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUsA (HU3UYCCKON HAYKH; OCO3HAHUE IICHHOCTH HAYYHOM
NCATEILHOCTH, TOTOBHOCTH B IIpPOlLlECCe M3YYCHHS (PHU3UKH OCYIIECTBIATH
MPOSKTHYIO ¥ HCCIIEA0BATEIBCKYIO ICITCIbHOCTD HHINBHIYAIBHO H B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHBbIC YHHBEpPcaIbHbIe y4eOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe AeHCTBUS:

CaMOCTOATENbHO  (POPMYJIMPOBATH W AKTyaJlW3upoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LEJNH JAESITENIbHOCTH, 3aJaBaTh
napameTpbl U KPUTEPUH UX
JOCTH)KEHUSI; BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PaCCMaTPUBAEMBIX
(¢u3nueckux SIBICHUAX; pa3palaThiBaTh IUIaH pELICHUS MPOOJIEMBbI C YYETOM
aHaJIM3a UMEIOILNXCS
MaTepualbHbIX M HEMATEPHAIBHBIX PECYpCOB; BHOCUTb KOPPEKTHBBI B

NEATENIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJsAM, OLIEHUBAThb PHUCKHA TIOCIEICTBUM JEATEIBHOCTH;  KOOPAUHUPOBATH H

BBITNIOJIHATH pabOTy B YCIOBUSX PeaIbHOIO,

BUPTYaJIbHOTO M  KOMOMHHMPOBAaHHOTO  B3aMMOJEWCTBHUS;  pa3BUBATH

KpEaTMBHOE MBIILJICHUE TIPU PEUICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUSA.
BJIAJIETh HAYYHON TEPMUHOJIOTHEHN, KIIFOYEBBIMU MTOHITUAMHU U METOIAMU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU y4e€OHO-MCCIEA0BATEIBCKON U MPOEKTHON ACSTENIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHCKY
METOJIOB pelIeHHs 3a7ad (DU3MYECKOTro CONEpKaHWs, MPUMEHECHHIO Pa3IMYHbIX
METOJIOB TIO3HAHUS, BIAJCTh BHUJAAMH JCSATCIBHOCTH IO TIOJYyYEHHUIO HOBOTO
3HAaHUA, €r0 MHTEpHpEeTaly, MPeoOpa30BaHUIO W TPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYyallUiX, B TOM YHCIIE MPH CO3AAHUU YUEOHBIX MPOEKTOB B 0OJACTH
(U3MKH;, BBISIBIATh MPUYUHHO-CIICICTBEHHBIC CBS3H U aKTyaJIM3UpPOBATh 33134y,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHHUs, HaXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHUH, 331aBaTh MapaMeTphl U KPUTEPUHU PEIICHUS; aHAIU3UPOBATh
MOJIyY€HHBIE B XOJE PEIICHUS 33/Jaud PEe3yNbTaTbl, KPUTHYECKH OIICHUBATHh HX
JOCTOBEPHOCTb, MPOrHO3MPOBaTh W3MEHEHHWE B HOBBIX YCJIOBHSX; CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33]1a4H B 00pa30BaTEIbHOMN
ACSTEIbHOCTH, B TOM 4YHUCJIE TpPH HM3YyYCHUH (PHU3UKU; NaBaTh OICHKY HOBBIM

CUTYaIUsIM, OLICHUBATh MMPHUOOPETEHHBIN OMBIT; yMETh MIEPEHOCUTH 3HAHUSA T10

(bU3MKe B IPaKTHUECKYIO 00JIaCTh
KHU3HEACSITEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX

oOracTeli; BBIABHTATh HOBBIE HJICH, MIPEIaraTh OPUTHHAIBHBIE TTOIXO0/IbI

U pPEUICHMs]; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKaOII1e

aJIbTepHATUBHbBIE PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HaBBIKAMH TMONy4YeHHS WH(OpManuu (HU3NYECKOTO COACPKAHHS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IIOMCK, aHAJIU3,
CUCTEMATHU3allMI0 W HHTEpIpeTaluio WHOOpPMALMKA Pa3IWYHbIX BUAOB U (HopMm
MPE/CTaBICHNS, OICHUBATh JOCTOBEPHOCTh HWH(MOpMAIINH; HCIIOJIb30BaTh
cpenctBa MHMOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B pEUICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3a/ad C COOIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, peCypcocOepexeHus,
MPaBOBBIX U ATHYECKUX HOPM, HOPM HH(OpPMAIIMOHHOW O€30MacHOCTH; CO3AaBaTh
TEKCTHI (PU3UYECKOTO COMIEPIKaHUS B PA3IMYHBIX hopMaTax ¢
y4€TOM HazHayeHHs] HHGOPMALIMU U LIEJIEBOM ayTUTOPUH, BEIOUpasi ONTUMAIBHYIO
(dopMy mpeacTaBIeHUS U BU3yaIn3alluu.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YYeOHbIe NeCTBHSA:

OCYUIECTBJISATh OOIIEHWE HAa YypokKax (U3UKK U BO BHE-YpPOUHOU
NEeSTENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd ¥ CMAr4aTh
KOH(QJIUKTHL, Pa3BEPHYTO M JIOTHYHO U3JAratb CBOIO TOYKY 3pEHHUS C

UCII0JIb30BAaHUEM



A3BIKOBBIX CPEACTB; MOHUMATh M HCIIOJIB30BaTh NPEUMYLIECTBA KOMAHIHOM H
VHMBUAYAJIBHOU

paboThI; BHIOMPATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUI C yUETOM OOIINX

MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUIEKTHUBA, IIPUHUMATh LEIH

COBMECTHOM AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH NEUCTBUSA IO €€

JOCTHIKEHUIO: COCTABJIATH IJIAH AEHUCTBUM, PACIIPEAEIATh POJIA C YUETOM MHEHUMN

YYaCTHUKOB, 00CY>KJIaTh PE3yJIbTaThl COBMECTHOM PaldOTHI; OLIEHUBATh KayeCTBO

CBOETO BKJIAJIa U KAKIOI0 Y4aCTHUKA KOMAH/IbI B

o0l pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUAM; MpeajiaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJECH C O3ULINU HOBU3HBI,

OPUTMHAJIBHOCTH, IIPAKTUYECKOM 3HAYUMOCTH; OCYILECTBIJIATh I[O3UTUBHOE
CTPATErM4eCKOe MOBEICHHUE B PA3IUYHBIX

CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUA Camoopranu3anus:
CaMOCTOATENIHO OCYIIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM W aCTPOHOMHUH, BBIABISATH MPOOJIEMBI, CTaBUTb WU (POPMYIHPOBATH
COOCTBEHHBIE 33J]aul; CAMOCTOSITEIbHO COCTABJIATH IJIAH PEHICHUs PACUETHBIX U
KayeCTBEHHBIX 3a/la4, IUIaH BBIMNOJIHEHMUS] MPaKTUYECKOW pabdoThl ¢ Y4YETOM
HMMEIOIIUXCS PEeCYypPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOUYTECHUM; /1aBaTh
OLICHKY HOBBIM CUTYaIUsIM;
paciupsTh paMKHd Y4EOHOro NMpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;
JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a PEILICHUE; OLIEHUBATh MPUOOPETEHHBIN OMNBIT; CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH

(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIaJICTh  HaBbIKAMH  IIO3HABATEIBLHOM  peduieKCMM KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJbTaTOB U
OCHOBAaHMUII;

HCIIOJIH30BaTh MPUEMBI pehICKCUH JIJISI OLICHKU CUTYAIlNH, BHIOOpa BEPHOTO
pEIIeHUs; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX
CHIDKEHUIO; MPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX MIPU aHATIU3€ PE3YJIbTATOB
NeATEeIbHOCTH, TPUHUMATh ce0s, MOHMMAas CBOM HEIOCTATKH W JIOCTOMHCTBA,;
NPUHUMATL MOTHUBBI W apPryMEHTBl JPYrMX [pPU AaHAJIU3E PE3yJIbTATOB
NeSTeILHOCTH;, MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OITUOKHU.



B mporecce NOCTMKEHHS JTMYHOCTHBIX PE3YJIHTATOB OCBOSHUS MPOTPAMMBbI
mo ¢u3MKe IS YPOBHS CpEaHEro oOmero o0pa3oBaHUS y OOydYaIOIIHUXCS
COBEPIICHCTBYETCS YMOIMOHATBHBIH WUHTEIUICKT, MPEIOJIararo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOITMOHAITBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B ce0Oe€; caMOperyIHpOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBO¢ TMOBEICHHE, CIIOCOOHOCTH
aJanTHPOBATHCS K IMOIMOHAIBHBIM W3MEHEHUSM W TPOSIBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIONMIEH CTpEeMJICHHE K
JOCTIKEHUIO 1IEJIM U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JICWCTBOBATH
UCXO/JIS1 U3 CBOUX BO3MOXHOCTEH; dMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATD
OMOITMOHAIEHOE COCTOSIHME JPYTHX, YYUTBIBAaTh €ro TPH OCYIICCTBICHHUH
0011IeHH S, CTIOCOOHOCTh K COUYBCTBUIO U COINEPEKUBAHUIO; COIIMATBHBIX HABBIKOB,
BKJIFOUAIOIINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJacce mpenMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX PoJib U MecTO (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B IIPAKTUYECKOW JIE€SITEIbHOCTH JIIOJECH; YUYUTHIBATh T'PaHULIbI
MPUMEHEHUSI  M3YYEHHBIX (PU3MUECKUX  MoOJeNiell: MarepualibHasi — TOYKa,
MHEpIMalbHas CUCTEMa OTCYE€Ta, AOCOJIOTHO TBEPJOE TENO, WICANbHBIA Tras,
MOJIEJIM CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJI, TOUYECYHBIN AIEKTPUUECKUN
3aps IpU perieHuu GU3NUEeCKUX 3a/1a4;

pacno3HaBaTh (pU3MUECKHUE SBJIEHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KHHETUYECKON TEOpHH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEITHOE
JBDKEHUE, CBOOOJHOE TMaJICHUe TeJ, JBIKECHHUE TIO OKPYKXHOCTH, HWHEPIIHS,
B3auMoiercTBre Tel, Tuddy3usi, OpOyHOBCKOE JIBHKEHUE, CTPOCHUE KUIKOCTEH U
TBEPJIBIX TeJ, U3MEHEHHE 00bEéMa TeJ MPU HArpeBaHUU (OXJIAKJICHHUH), TEIJIOBOE
paBHOBECHE, WCIAPEHHUE, KOHICHCAIMS, IUJIaBJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJI&KHOCTb BO3]1yXa, MOBBIIIIEHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPHITOM
COCylle, CBSI3b MEXIYy MapamMeTpaMu COCTOSIHHS Trasa B  H30Mpolleccax,
ANEKTpU3alMsa T, B3aUMOJCHCTBUE 3aps0B; OIMCHIBATH MEXaHMYECKOE



JBYDKEHUE, UCTIONB3Ys (hU3UYECKHE BEJIMYMHBI: KOOPIUHATA, MYTh, IEPEMEIICHUE,
CKOpPOCTh, YCKOPEHHE, Macca Tella, Cujia, UMIYJbC Tela, KHHETUYeCKas YHEpTrus,
MOTEHIIMAJIbHAS DHEPTUsl, MeXaHu4eckass paboTa, MEXaHUYEeCKass MOIIMHOCTh; MPH
OTNIMCAaHUM TPABUIBLHO TPAKTOBAaTh (DU3WUYECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYMH,
UX OOO3HAUYECHUSI M E€IUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
GU3NYECKYI0 BENMYMHY C JPYTAMH BEIWYWHAMH; OIMCHIBATH HW3YYCHHBIC
TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHHS, UCTIONB3YS (DHU3UUECKHUE BETUIUHBI:
JaBJICHWE Tasa, TeMIlepaTypa, CpeIHSs KHHETUUYeCKas JHEPTUs XaOTHYECKOTO
JNBIDKCHUSI MOJIEKYJ, CpEeOHEKBaJpaTU4Hasi CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIJIOThI, BHYTPEHHSIA dHEPTHUsi, paboTra raza, Kod(PpQPUIHUEHT MOJIE3HOrO JACUCTBUS
TEIJIOBOTO JBUTATENIS; IIPU ONMMCAHUU MPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
UCIIOIb3YEMBIX BEJIMYHMH, WX OO0O3HAUCHHMS W CIAUHUIIBI, HaXOAUTh (POPMYJIBI,
CBSI3BIBAIONIUE JaHHYIO (DU3WYECKYI0 BEIUYMHY C JIPYTUMH BEJIUYUHAM;
ONUCHIBATh M3YYEHHBIE SJEKTPUUECKHUE CBOMCTBA BEIIECTBA U DICKTPUUYECKUE
SIBJICHUS (IIPOILIECCHI), UCIOIB3Ys (PU3MUECKHE BEIUYMHBL: AJICKTPUUSCKUIN 3apsi,
3JIEKTPUYECKOE T0JIe, HAMPSKEHHOCTD MOJIsSI, TOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
MpU  OINMUCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUH CMBICIT HCHOJIb3yEeMbIX
BEJIMUMH, MX OOO3HAYCHMS W E€JIMHHUIIBI, YKa3bIBaTb (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH; aHaJIU3UPOBATh
(bU3UYECKHE MPOLECCH U SBJICHUS, UCTIONBb3Ys (PU3MUECKHE 3aKOHBI M IIPUHITUIIBL:
3akoH BcemupHoro Ttsrotenus, |, Il u Il 3akonsl HeroTOHA, 3aKOH COoXpaHEHHs
MEXaHUYECKON HHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHILMI CYIEpPIO3ULINU
CWJI, TIPUHIMII PABHOINPABHUS MHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJICKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBa, ra30Bble 3aKOHBI, CBA3b CPEIHEU
KMHETUYECKOM HHEPruu TEIUIOBOIO JBIXKCHHUST MOJIEKYJ C  aOCOJIOTHOM
TeMIlepaTypoi, MEepBbIA  3aKOH  TEPMOJMHAMHUKHU, 3aKOH  COXPaHCHMS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3ivyaTh CJIOBECHYIO
bopMyIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKCHHUE U YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIE MPHUHIUIIBI JCHUCTBUSI MAIIIWH,
MpUOOPOB W TEXHUYECKUX YCTPOMCTB; pasziuyaTh YyCIOBUS HX O€30MMacHOTO
HCTOJIb30BaHUSI B TIOBCEAHEBHOM KW3HU,  BBINOJHATH OKCIEPUMEHTHI I10
UCCeOBaHUI0 (PU3UYECKUX SIBJICHUMN U

MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dbopMmynupoBath mpobiieMy/3aadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
bopMyIUpOBaTh BBIBOJABI, OCYIIECTBIIATh NPSIMbIE M KOCBEHHBIE H3MEPCHHS
(bU3UYECKNX BEJIIMYMH, TIPU ITOM BBIOUpPATHh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS U



WCNOJIb30BaTh  M3BECTHBIE METOABl OLUEHKH MOTPEIIHOCTEN  H3MEpPECHUMU;
MCCIIEI0BATh 3aBUCUMOCTH MEXAY (DU3NICCKUMH BEIIMYNHAMU C

UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUM, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpoBaTh PE3yNbTAThl MOJTYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BHUJi¢ TAOMUIlT W TpaduKOB, OeIaTh BBIBOJABI IO pe3yjbTaTaM HCCICIOBAHUS;
coOmoaTh TpaBuia O€30MacHOr0 Tpyda MPH TPOBEICHWW HWCCICAOBAHHWMA B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEILCKOM U MPOECKTHOU
JESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0OpyIOoBaHUs; pemaTh pacuyE€THBIE 3aJadyd C SBHO 3aJaHHON (pu3myecKoi
MOJIEIBIO0, HCTOJNB3Ysl (U3MYECKUE 3aKOHbl W TPUHIUIIBI, HA OCHOBE aHaIn3a
yCIIOBUS 3aJaud BBIOMpATh (PU3MYECKYI0 MOJECNb, BBIACIATh (PU3NUYECKUE
BEJUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE JJiA €€ pelIeHUs, TPOBOJUTh PACUEThl U
OIICHUBATh PEAIBHOCTh MOJYYEHHOTO 3HAYCHUs (PU3MUECKON BEIWYUHBI; peliaTh
Ka4eCTBEHHBIC 3a/Ia4M: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUMBYIO IIEMOYKY
pacCyKJIeHUI C OMOPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3myeckue
SIBJICHUS,

HCIMOJIb30BaTh Opyu  pelieHuu  y4eOHBIX  3ajaad COBPEMEHHBIC
MH(POpPMAITMOHHBIE TEXHOJIOTUU JJIs TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPEJICTaBIICHUS Y4EeOHOW U HAYYHO-TOMYJIAPHON MHGOPMAIINH, TOTYy4YEeHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKU aHATU3UPOBATH MOTydaeMyr0 HH(pOpMaIuio;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHH; HCIOJIb30BaTh TEOPETHUECKUE 3HAHHUS TO0 (UBHKE B
MOBCEIHCBHOM JKM3HM IS oOOecreueHus OE30MacHOCTH TMpU OOpalieHUuu C
npubopaMu M TEXHUUYECKUMH YCTPONCTBAMH, JII COXPAHEHUS 3JI0POBbI U
COOJIFOICHUS HOPM 9KOJIOTHYECKOT0 TOBEJEHHUS B OKpY Kalolllel cpelie; paboTaTh B
IPYINIE C BBIIOJHEHUEM PA3JIMYHBIX COLUHAIBHBIX POJIEH,

IJIAHUPOBATh PabOTy TPYIIbI, PAMOHATHHO pACIPEACNIATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OICHUBATH
BKJIQJT KQXJI0TO U3 YYACTHUKOB TPYIIHI B PEIIEHHUE pacCMaTpUBaAEMOM MPOOIIEMBI.

K koHny oOyuenus B 11 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUHM, B TMPAKTUYECKOU AECATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U E€IUHCTBO
(¢u3nueckoil KapTUHBI MHPA; YYUTHIBATh TPaHUIBl MPUMEHEHUS HW3YYEHHBIX
¢uznyecKux MOJENEH: TOUYEUHBIH SJIEKTPUUYECKHM 3apsif, Jyd CBETa, TOUYCUHBIN
HMCTOYHUK CBETA, SAEpPHAs MOJAENb aTOMA, HYKJIIOHHAsE MOJIETIb aTOMHOTO Siipa NpH



pereHnn (PU3NUECKUX 3aj]a4; pacrmo3HaBaTh GU3NUECKUE SBICHUS (IIPOIECCHI) H
OOBSACHATHP MX HA OCHOBE 3aKOHOB DJJICKTPOJMHAMHUKH W KBAHTOBOW (DU3UKHU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC
JICUCTBUS TOKa, B3aWMOJCHCTBHE MArHWTOB, DSJICKTPOMArHUTHASs WHIYKITHS,
JIEHCTBAEC MArHUTHOTO TIOJII HAa TMPOBOJAHUK C TOKOM W JBWDKYIIUHACS 3apsj,
AIIEKTPOMATHUTHBIC KOJEOAHWS W BOJIHBI, MPSAMOJIMHEHHOE pPACTIPOCTPAHCHHE
CBETa, OTPAXCHHE, MpeJoMIICHHE, MHTephepeHIHs, TUPPAKIHUSI U TOJSIPU3ALINS
cBeTa, Aucnepcus cera, ¢otoanekTpudeckuil 3ddext (potorddekt), cBeToBOE
JaBJI€HHEe, BOZHUKHOBEHHUE JIMHEHYATOrO CIEKTpa aroMa BOJOPO/a, ECTECTBECHHAS
M UCKYCCTBEHHAsI PaJMOAKTUBHOCTH; OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA
(37eKTpUYECKHe, MAarHUTHBIE, ONTHUYECKUE, DIIEKTPUUYECKYI0 MPOBOJIUMOCTD
Pa3UYHBIX CpEeA) M DJIEKTPOMArHUTHBIC SBJIEHUS (IIPOLIECCHI), HCIOJIb3YS
Gu3NYecKue BEIWYUHBI: JJICKTPUYCCKUN 3apsji, CHJIa TOKa, JJICKTPHUECKOe
HAIpsDKEHUE,  AJIEKTPUYECKOE  COMPOTUBICHHE,  Pa3HOCTh  IMOTCHIIMAJIOB,
ANEKTPOJBIKYINAST cuiia, padoTa TOKA, WHAYKIWS MAarHUTHOTO TMOJs, CHIIa
Awmriepa, cuna JlopeHiia, HHIYKTUBHOCTh KATYIIKH, SHEPTHUS IJICKTPUUYECKOTO U
MarHuTHOTO TIOJICH, MEepUOoa M YacToTa KoJjieOaHWN B KOJIEOATEITHLHOM KOHTYPE,
3apsl M CHJIa TOKa B MPOIECCE TAPMOHMYECKUX DJICKTPOMATHUTHBIX KOJeOaHUH,
(doKyCHOE pacCTOSIHWE M ONTHYECKasl CWJIa JIMH3BI, MPU OMUCAHWUU TPABHIBHO
TPaKTOBaTh (DU3UYECKUN CMBICI HCIOIB3YEeMbIX BETUYMH, MX OOO3HAUCHUS U
SIVHUITBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (DH3NYECKYIO BEIMYHHY C
JIPYTUMU BEJIMYUHAMY,

ONKCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS M MPOIECCHI, HCIOJIb3Ys
du3nueckrue BEIMYUHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO TIOJTypachaaa, SHEPTUs CBSI3H
aTOMHBIX S7€p, TPU OINKUCAHUMU TPABWIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W CJAWHHMIIBI, YKa3bIiBaTh (OPMYIIbI,
CBS3BIBAIONINE JAHHYIO (U3HUYECKYI0 BEIWYMHY C JAPYTUMU BEJIMYHMHAMH,
BBIYHCIIATh 3HAaYeHUE (PU3NYECKON BEIMYWHBI, aHAIU3HPOBATH (PU3HUSCKHEC
MPOIIECCHl U SBJICHUSI, UCTIONB3Ys (PU3MUYecKre 3aKOHbI M MPHUHITUILL: 3akoH OMma,
3aKOHBI TIOCIIEIOBATEILHOTO U MAPAJUICTbHOTO COCIUHEHUS TMPOBOJHUKOB, 3aKOH
Jxoymsi—JIennia, 3aKOH 3JCKTPOMArHUTHON WHAYKITUH, 3aKOH IPSMOJIMHEHHOTO
pacmipoCTpaHEHHs CBETa, 3aKOHBI OTPAKCHHsSI CBETa, 3aKOHBI MPEIIOMIICHHUS CBETA,
ypaBHeHue OWHImTelHA a1 (hoTod(Pdekrra, 3aKOH COXpaHEHUS DHEPTUH, 3aKOH
COXpaHEHUs HMIYJbCa, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsiia, 3aKoH
COXPaHEHHUsI MacCOBOTO YHCIIa, TOCTYNIaThl bopa, 3aK0H paIuoaKTHBHOTO pacmaja,
IpU ATOM pa3IndyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe



BBIp@KEHHE W yCioBHS (TpaHWIB, 00JIACTH) TNPUMEHHMOCTH, OIPEACIAThH
HaIpaBJICHUE BEKTOPAa UHAYKIIUM MarHUTHOTO MOJIsl MPOBOJHUKA

C TOKOM, cwibl Amnepa U cuibl JIopeHIla; CTpOUTh M OMUCHIBATh M300paKeHue,
CO3/1aBaEMO€ IIJIOCKUM 3€pPKAJIOM, TOHKOW JIMH30M; BBINOJIHATh SKCIEPUMEHTHI IO
MCCIICIOBAHUIO (PU3MUECKUX SBJICHUNA W MPOIECCOB C MCIOJIB30BAaHUEM TIPSIMBIX H
KOCBEHHBIX U3MEPEHHIl: Mpu 3TOM (HOpMYIUpOBaTh MpodiieMy/3a/iauy U THUIOTE3Y
y4eOHOTO  OJKCIEpUMEHTa, coOupaTh  yCTAHOBKY U3  IPEAJIOKEHHOTO
000pynOBaHuUsl, MPOBOJAUTH OMNBIT U (HOPMYJIHUPOBATH BBIBOJIBI; OCYIIECTBIATH
npsiMble U KOCBEHHBbIE M3MEpPEeHHs (U3MUECKUX BEJIUYWH, TIPU 3TOM BHIOMPATH
ONTUMAJIbHBIA CMOCOO M3MEpPEHUsS U HCIOJIb30BaTh M3BECTHBIE METOJbI OICHKU
MOTPEIIHOCTE HM3MEPEHU; MCCIEA0BaTh 3aBUCUMOCTU (DU3UUYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPSMBIX W3MEPEHUW: MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH B
BUj€ Tabiaui, W rpaduKoB, JeJaThb BBIBOJBI IO pe3yJbTaTaM HCCIEIOBAHUS;
coOmo/laTh TpaBuia O€30MaCHOTO TpyJa NpU MPOBEICHUU HCCIEIOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4YeOHO-MCCIIEOBATEIbCKON U MPOEKTHOMN
NEATEIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaDOPaTOPHOTO
o0opyJ0BaHUs; peuiaTh pacu€THhIE 3aJayd C SIBHO 3aJaHHON (puU3MUeCKo
MOJIENIbI0, HUCIIONIb3Ysl (PU3WYECKHE 3aKOHBI M TPUHIMIIBI, Ha OCHOBE aHajn3a
YCIOBUSL 3a7a4ydl BBIOMpPATh (PUBHYECKYIO MOJIENb, BBIACHATh (HU3NUECKUE
BETUYHUHBI U (HOPMYJIBI, HEOOXOUMBIE NJisi €€ PEIICHHs], TPOBOJAUTH PACUETHI U
OIICHUBATh PEATLHOCTh MOJYYEHHOTO 3HAYCHUS (DU3UYECKON BEIMUYMHBI; PEIIaTh
KaueCTBEHHbIC 3aJ]aui: BBICTpAMBaTh JIOTUYECKU HEMPOTUBOPEUUBYIO IIETIOYKY
PacCyXKJIEHUW C OMOPOM Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS,

UCIOJB30BaTh  MPU  pEHIEHWH  Yy4eOHBIX  3a7ad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JJIsI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
Y TIPEACTABJICHHS YUYeOHOW M HAYYHO-TIOMYJISIPHON WH(OpMAIuu, TOJTy4eHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKU aHATTM3UPOBATH MOTydaeMyr0 HH(POopMaIuio;
OOBSICHATh TPUHIUIIBI JIEUCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
paznyath yCJIOBUSI MX O€30MAaCHOTO HCIIOJIb30BaHUS B TOBCEIHEBHOW KU3HWU;
MPUBOJANTH TMPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BHUTHE
TEXHUKU W TEXHOJOTHM; MCIOJIb30BaTh TEOPETHUECKHE 3HaHUS 1O (u3uke B
MOBCEIHEBHOM KU3HM JJISI OOecleueHus: 0e30MacHOCTH Tpu OOpallleHun C
nmpuobopaMu M TEXHUYECKUMH YCTPOWUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS H
COOJII0/IEHUS HOPM SKOJIOTHYECKOTO MOBEJEHUS B OKpYyKalollel cpeje; padboTath B
rpynmne C BBIMNOJHEHUEM pPAa3IMYHbIX COLUMAJIBHBIX POJIEH, MIAaHUPOBATh PadOTY
TPYIIIBI, PAMOHAIBHO PACIPEACIIATh 00s3aHHOCTH U TUTAHUPOBAThH JEATEIHLHOCTD



B HECTAaHJAPTHBIX CHUTyalHsX, aJE€KBaTHO OLIEHUBAaTh BKJIAJ KaXAOro U3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pACCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Nen/ HaumeHoBaHMe pa3aesioB U TEM (undposeie)
2 NPOrpaMMBbl Beero Konrpoabubie | IlpakTuyeckue o0pa3soBaTe/ibHbIe
padoThI padoThI pecypcnl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bubnuorexa [IOK
11 ®u3KKa U METOIbl HAYYHOTO IIO3HAHUS 2 https://m.edso0.ru/7f410f72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubanoreka LIOK
2.1 Kunevarnka 5 https://m.edsoo.ru/7f41bf72
bu6nunoteka [IOK
2.2 Hunamuka / https://m.eds00.ru/7f41bf72
bubanoreka LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK

3.2 OCHOBEI TepPMOAUHAMHKH 10 https://m.eds00.ru/7f41bf72
ArperatHbie COCTOSIHUSI BEIIECTBA. bu6muoreka [IOK
3.3 ®dazoBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 OIIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosHHBIN MEKTpUYECKU TOK. TOKH B bubnnoreka [JOK
4.2 pa3IMYHBIX cpelax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
No (uudpossbie)
/i HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl Beare Kontpoabubie | TpakTaueckne oGpasoBaTeJbHbIE
padoThI padoThI pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHAsT HHIYKIIHS bubnnorexa [JOK
11 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yeckne U dJIEKTPOMArHUTHBIE KOJICOaHHs bubnnorexa [JOK
2.1 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YeCcKHe U JIEKTPOMArHUTHBIE BOJTHBI bubnnorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubanoreka LIOK
2.3 | Onrnka 10 3 https://m.edso0.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBEBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubnunoreka LIOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edso0.ru/7f41c97¢
bubnuoreka [{OK
4.2 Crpoerue atoma 4 https://m.edso0.ru/7f41c97¢
bubnuoreka [IOK
4.3 ATOMHOE A1pO 5 https://m.edso0.ru/7f41c97¢
Htoro no pazneny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMMUHU U ACTPO®PU3UKHU
bubnmorexa LIOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 https://m.edso0.ru/7f41c97¢
Uroro no pazgeny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6anoreka LIOK
6.1 O60011aro11Iee TOBTOPEHHE 4
https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHBIE O0opynoBanue
No Nlata uudgposbie «Hentpa «Touka
Tema ypoka Kontpoabubie IlpakTuuyeckue o0pasoBaTe/ibHbIe pocTa»
n/n Beero p p U3YYeHU s
padoThbI padoThbI pecypcebl
®dusnka — Hayka
0 IpUpoJIE.
1 Hayunbie meTonpl 1 bubnuoreka [JOK
IIO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpPYXKaroIlero
Mupa
Ponb 1 mecto ¢usuku B
(dbopmMHupoBaHUU
COBPEMEHHOM Hay4HOI bubmuoreka [JOK
2 1
KApTUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
NEeATeILHOCTH JIFOAeH
Mexanuyeckoe
JBUKCHHUE.
OTHOCHUTENBHOCTD
3 MEXaHUYECKOTO 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c3508
JIBIKECHMUSL.
ITepememnienue,
CKOPOCTbh, YCKOpEHHUE
PaBHomepHOE bu6muoreka [JOK
4 IIPSMOJIMHEMHOE IBUKECHUE 1 https://m.edsoo0.ru/ff0c3620
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PaBHOyCKOpEeHHOE

bu6nmmoreka [IOK

5 MPSMOJIMHENHOE IBUKECHHUE https://m.edsoo.ru/ff0c372e
CBobojaHoe HaJcHue. Bbu6nuoreka [IOK
6 YckopeHue  CBOOOJIHOTO https://m.edsoo.ru/ff0c39cc
naJIcHus
Kpusonnuelinoe
; IBIKEHUE. [IBuxkeHue bubnmnoreka HOK
MaTEepUAIBHON TOYKH IO https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIHI bu6nuoreka [IOK
OTHOCHTENIBHOCTH [ anmuies.
NHuepumanbHble CUCTEMBI https://m.edsoo.ru/ffOc3be8
oTcyerTa.
[Iepssiit 3ak0oH HproToHa
Macca tena. Cuna.
[TpuHIMD
9 CYINIEPIO3ULINH CHIL bub6nuorexa [IOK
Bropoit 3aKOH https://m.edsoo.ru/ff0c3be8
Hrrorona s
MaTepHAIbHON TOYKHU
Tpernii 3akoH HproToHA bubnuorexa [IOK
10 JUIsL MATEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUPHOT'O
11 TATOTCHHSL. Cuna bu6mmoreka [JOK
TSAKECTH. [IepBas https://m.edsoo.ru/ff0c3d00

KOCMHYECCKaAsA CKOPOCTh
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12

Cuita ynpyroctu. 3aKoH
I'yka. Bec Tena

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

JluHamoMeTp, mTaTHB,
JUHEKa, JICHTa MepHas,
Habop rpy30B, HAOOP
MPYKUH

13

Cuna TpeHus.
Koadduruent tpenus.
Cuna conpoTuBICHHUS IPU
JBUKEHUH TeJa B
YKUJKOCTH WJIH Ta3e

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3f76

Mexanndeckast CKaMbs,
JIEPEBSIHHBIN OPYCOK,
Habop Trpy30B,
JIUHAMOMET]

14

ITocrynarenbHoe 1
BpAILlaTEJIbHOE IBUKEHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenT cunsl. ITnedo
CUJIBL. Y CIIOBUS
paBHOBECHS TBEPAOTO Teja

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

Nmnynse

MaTepUAIbHON  TOYKH,
CHCTEMBI

MaTepUAIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPAHEHUs MMITYJIbCA.
PeaktuBHOE NBHXKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PabGora 1 MOIITHOCTE CHIIEL.

Kunernueckass  sHeprus
MaTepuaIbHOW TOUKH.
Teopema 00 W3MEHEHHH
KMHETUYECKOIW YHEPTUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

Mexanuueckas
CKaMbsl, ICPEBSIHHBIM
Opycok, Habop
TPY30B, TUHAMOMETP

17

[ToreHmansHas 3HEPTHUsl.

bu6mmorekxa [{OK
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[loreHumaneHass  3HEprus
yrpyro nedopMUPOBAHHON
npyxuHbl. IloTeHnuanbHas
SHEeprusi  Tena  BONHM3HU
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

ITorennunansHeIe U
HEMOTEHUUATbHBIE CHUIIBI.
CBs13b paboTHI
HEMOTEHUUATbHBIX CUJI C
M3MEHEHHUEM MEXaHUYEeCKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPTUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HccnenoBanue CBSI3U
paboThI CUITBI C U3MEHEHHEM
MEXaHUYECKOU SHEPTUU
Tena Ha npuMepe
pacTsDKEHUST ~ PE3UHOBOTO
KIyTay»

20

KonTposnbnast pabora 1o
TemMe «Kunemaruka.
JnHamuka. 3aKOHBI
COXpAHEHUSI B MEXAHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE HOJIOKEHUS
MOJIEKYISIPHOKUHETUYECKOM
TEOPHH. bpoynoBckoe
nswxkenue. Auddysus

bu6mmorekxa [{OK
https://m.edsoo.ru/ffOc4dc2
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22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
Belectsa. Monenu
CTPOEHUS ra30B, KUIAKOCTEN
Y TBEPABIX TEI

23

Macca mounekyin. KonuuectBo
BenlectBa. [locrosinnas
ABoranpo

24

TennoBoe paBHOBECHE.
Temneparypa

Tepmomerp, naTuuk
TEMIEPATYPHI,
WU3MEPUTEIIbHBIN
UWIMHAP, TUHEHKA,
JIEHTa MEpHasi

u e€ n3mepenue. [llkana
temneparyp Llenscust

25

Nneanpuniii ra3s B MKT.
OcHoBHoe ypaBHenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AolcomorHas
TeMreparypa Kak Mepa
CpeaHel  KUHETUYECKOM
SHEPIruun JIBIKCHUS
MOJIEKYJI. Y paBHEHUE

MenneneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. 'a30BEIC
3aKOHBI
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28

JlaGopaTtopHnast pabora
«Uccnenosanue
3aBUCHMOCTH MEXITY
napamMeTpamMu  COCTOSIHUS
pPa3peKEHHOTO Ta3a»

Tepmomerp, naTuyuk
TEMIIEPATYPbI

29

H3omponeccbl B uaeanbHOM
raze W wux rpaduyecKoe
IpeJICTaBICHNE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Bnytpennss sneprus
TEPMOJIUHAMUYECKOM
CHUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KomnuectBo
TEIUTOTHI U padoTa.
BnyTtpenHss sHeprus
OJHOATOMHOTO UJIC€AJIBHOTO
rasa

bubmuoreka [JOK
https://m.edso0.ru/ff0c5952

31

Bunae! rerionepenaun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

32

VYnaenpHas  TEIIOEMKOCTH
BEIIIECTBA. KoaunuectBo
TEII0THI npu
TerJIonepeaye.
AnuabaTtHbIi poriiecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

33

I1epBbIit 3aK0H
TEPMOJIMHAMUKH U €r0
IIPUMEHEHHE K
M30IIpoLEeccam

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc
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Heob6patumoctsb
IPOIIECCOB B MIPUPO/IE.

bubmuoreka [JOK

4

3 Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHKH
[Ipunuun nefcTBus u bu6mmoreka [IOK

35 KII/I TerutoBoi MaivHbl https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]
DKoJ0ru4ecKue npooIeMbl

37 TETUIOIHEPTETHKH
Oo6o6maromuit YpPOK bubnuorexa [JOK

38 «MonekynspHas ¢usuka. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKI
KonTtponpsHas pabora o

39 TeMe «MonekynsipHas bub6nuorexa [IOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
[Tapoo6pazoBanue u bubnuorexa [JOK

40 KOHIEHCAIH. https://m.edsoo.ru/ffOc63b6
Vcnapenue u KunexHue
AGcomtoTHas 1

41 OTHOCHTEIIbHAS BIIAXKHOCTh bubnmnoreka [JOK
BO3Ayxa. HachlleHHbIi https://m.edsoo.ru/ff0c64d8
nap
TBépnoe TEJO.
Kpucrammmyeckue u

42 aMmopQHbIE Tena. bubmuorexa [JOK
AHM30TpOTIUSA CBOWCTB https://m.edso0.ru/ff0c65f0
KPUCTAJLIOB. Kunkue

KPHUCTAJLIBL.
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CoBpeMeHHbIE MaTepuallbl

IInaBnenue u

KPUCTAILTH3AIHSI.
43 VY nenbHas TeniaoTa bubnnorexa LIOK
https://m.edsoo.ru/ff0c6708
[IaBJICHMUSL.
Cyb6numarnus
44 | YpaBHeHHe TeIIOBOro bub6mmnorexa IIOK
Gaamnca https://m.edsoo.ru/ff0c6820
DnekTpu3anus TelL
ONEKTPUYECKUHA 3apsil.
45 Jlsa P Blilzf[a bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKUX
3apsI0B
[IpoBonHUKH,
HDJIEKTPUKH u
46 f[on OI:SOI[HI/IKI/I 3akoH Bubmiorexa OK
ynp ' https://m.edsoo.ru/ffOc6bcc
COXPaHECHHUS
ANEKTPUIECKOTO 3apsjia
BzaumopeiictBue
47 3apsJIOB. 3akoH bubnmnoreka [JOK
Kynona. Toueunsrit https://m.edsoo.ru/ffOc6ce4

AIEKTPUYECKUH 3aps]T
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Hanpsioxénnoctb
3IEKTPUUYECKOTO MOJIA.
[IpuHnun cyneprno3unumn
3IEKTPUYECKUX MOJIEH.
JInHnK HanpsKEHHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6df2

49

Pabora CuiI
3JEKTPOCTATUUECKOTO
TOJs. ITorenmma.
PasznocTth
IIOTCHIINAJIOB

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

50

[IpoBoHMKHM
TUDJIEKTPUKU B
JIEKTPOCTATUYECKOM
oJe.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpgencarop

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKeHHOTO
KOH/IeHCaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnast pabota

"U3mepenue
JIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[lpunun  gercTBUs
MPUMEHEHUE
KOHJIEHCATOPOB,

n



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

KOIUPOBAJILHOTO
amnmnapara, CTpyHHOTO
IIpUHTEpA.
DnekTpocTaTu4ecKas
3aIluTa.

3azemiicHuE
ANEKTPONpUOOpPOB

55

DIIeKTPUUECKUI TOK,
yCIOBUS ero
CYIIIECTBOBAHHSI.
ITocTosiHHBIN TOK.

Cuia TOKa.
Hanpsoxenue.
ConpoTHuBieHHE.

3akoH Oma  mis
ydacTKa Ienu

56

ITocnenmoBarensHOE,
napajuieJIbHOe, CMEIIaHHOE
COCIMHEHUE

HpOBOI[HI/IKOB.

JlaGopaTopHas paborta
«3yueHne  CMEIIaHHOTO
COETMHEHUS

PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

Paborta 1 MomHoOCTH
AJIEKTPUIECKOTO TOKA.
3akoH [[>xoyns-Jlenma

bu6mmorexa [IJOK
https://m.edsoo.ru/ff0c7838
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3akoH Oma i1 MOJIHOU
(3aMKHYTOH)
ANEKTPUYECKOM LIeTIH.
KopoTtkoe 3ambikanue.
JlaGopaTtopHnast pabora
«M3mepenune D/1C
HMCTOYHUKA TOKA H €T0
BHYTPEHHETO
COTIPOTHBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0
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OneKTpoHHas
IIPOBOAUMOCTB TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS METAIIIIOB
OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

60

ONeKTpUYECKUN TOK B
BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX
y4YKOB

61

[TonynpoBoaHMKH, ux
coOCTBEHHAas U MPUMECHAs
npoBoauMocTk. CBoiicTBa
p—n-niepexona.
[TonynpoBOTHUKOBBIE

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

nprOopbI
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DNEKTPUUECKUI TOK B
pacTBopax M pacIuiaBax

62 3JIEKTPOJIUTOB. bubnmnoreka HOK
DIIEKTPOJIUTHYECKAS https://m.edsoo.ru/ff0c82ba
JTIACCOITUAITHS.

DIEeKTPOIN3
DNEKTPUYECKUIT TOK B
rasax.

63 CaMOCTOSTENbHBIN Hu Bbubnnoreka [IOK
HECaMOCTOSITEIIbHBIN https://m.edsoo.ru/ffOc84ae
pazpsaa. MosHus.

[Lmazma
DIIeKTpUUYECKHE MPUOOPHI
1 YCTPOWCTBA U UX
64 1} yaI(’lPI/I‘IeCKOG bubmorexa [OK
p https://m.edsoo.ru/ff0c86fc
npumeHenue. [IpaBuna
TEXHUKH 0€30MMacHOCTH
O06o06mmaromuit ypok bubnmoreka [JOK

65 «DIEKTPOTMHAMHKA https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no
TeMe «IJIEKTPOCTATHKA.

[TocTostHABII but6mmoreka [IOK

66 .
AIIEKTPUYECKHI TOK. https://m.edsoo.ru/ff0c8a8a
Toxu B pa3nmuyHbIX
cpenax»

67 Pe3epBHbIit YPOK. bubmuorexa [JOK

"OnekTpoaguHaMuka"

https://m.edsoo.ru/ff0c8c56
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Pe3epBHBIit ypOK.

bu6nmoreka [IOK

68 O06o0maromuii ypok 1mo 1 https://m.edsoo.ru/ffOc8f6c
temaMm 10 knacca
OBUIEE KOJIMYECTBO
YACOB I10 68 3 3
I[TPOI'PAMME
11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE OobopynoBanue
No JlaTa uudposbie «enTpa «Touka
w/n Tema ypoxa Beero Kourpoububie | IIpakTuyeckue M3yueHust o0pa3oBaTe/bHbIE pocra»
padoThI padoThI pecypchl
[TocrossHHBIE
MarHuThl H UX
L | Marmmosnone. | 1 buGotexa LIOK
. https://m.edsoo.ru/ff0c9778
BekTop MarHuTHOM
MHIAYKUOWH. JInanm
MarHuTHON MHIYKIIHH|
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MaruutHoe noJjie
MIPOBOJIHUKA C TOKOM.
OmneIT Opcrena.

BsaumogeiictBue
MTPOBOTHUKOB C
TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JIaGoparopHas
pabora «M3yuenune
MaruTHOI'O I10JIA
KaTyliKu ¢ TOKOM>»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

JeicTBue
MarHUTHOTO TOJS HA
MPOBOJITHUK C TOKOM,
Cuna Amnepa.
JIaGoparopHas
pabota
«HccnenoBanue
JNENCTBUSA
IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢
TOKOM)»

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

[elictBue
MarHuTHOTO TIOJIST Ha
JBUOKYIITYIOCS
3apSIKCHHYIO
YacTHUILY.

Cuna Jlopenuna.
PaGora cubl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9df4

Jlopenua
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DneKTpoMarHuTHas
unaykius. [Torox
BEKTOpa MarHUTHOM
unaykiuu. IJC

MHAYKLIHUU. 3aKOH
3JIEKTPOMArHUTHON
unaykuuu Papazaes

JlaGopaTopHas
pabora
«HccaenoBanu
e SIBJICHUS
3JICKTPOMArHu
THOH

UHAYKIIAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHIYyKTUBHOCTS.
SIBnenue
CaMOWHIYKIWH.
6)1(®
CaMOWHIYKIWH.
OHeprus
MarHUTHOTO TIOJIS
KaTyIIKH C TOKOM.
DJIEKTPOMArHuTHOE
oJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600
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Texnuueckue
YCTpPOMCTBA U UX
IPUMEHEHHUE:
MOCTOSIHHBIE
MarHuThlI,
AJIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTENIH
AJIEMEHTaPHBIX
YaCTHII,
WHIYKIIMOHHAs
neyb

10

O06o0mmammuil  ypok
«MarnutHoe TmoJe.
DneKTpoOMarHuTHas

UHIYKIIHS

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

11

KonTponbHas
pabora 1o  TeMme
«MaraurtHoe 1oie.
DneKTpoMarHuTHas
WHTYKITS

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

12

CBoOOIHBEIE
MEXaHUYECK
ue
KOJIEOaHMUSL.
I'apmoHnuec
KHe
KOJICOaHHS.
YpaBHeHue
rapMOHHYEC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06
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KHX
KoJIeOaHui.
[IpeBpaiienue
SHEPrUuu

13

JlabopaTopHas
pabora
«HccnenoBanne
3aBUCHMOCTH
Neproaa MajbIxX
KosieOaHui Tpy3a Ha
HUTHU OT JJINHBI
HUTHU U MACChI
rpy3a»

14

KonebarenpHblii
KOHTYP.
CB0OOIHBIE
ANIEKTPOMArHUTHBIE
KoJIeOaHHs B
HIeaIbHOM
KoJIe0aTEILHOM
KOHType. AHanorus
MEXIY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBI
MH KOIeOaHUsIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820
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15

®opmyna Tomcona.
3aKOH COXpaHEHHUs
SHEPrUU B
UacaIbHOM
KoJIe0aTeIbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbh9c4

16

IIpencraBinenune o
3aTyXarolux
KOJIEOaHMSX.
Brinyxnennbie
MeXaHUYECKHUE
KoJIEOaHHSL.
Pe3onanc.
Brinyxnennsie
3JIEKTPOMAarHUTHBIE
KoJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MomHoCTh
IIEPEMEHHOT0 TOKA.
AMIUIUTYAHOE U
JIEUCTBYIOLIEE
3HAYEHHUE CHJIBI TOKA
U HapsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop

IIpousBoacTso,
nepegayda U
norpedieHue
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ANEKTPUYECKON
SHEPIruu

19

YerpoiictBo u
MPAKTHYECKOe
pUMEHEHHE
AIEKTPUUYECKOTO
3BOHKa, IreHepaTopa
MEPEMEHHOTO TOKa,
JUHUN
3JeKTponepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE
PHUCKH TIPH
MIPOU3BOJICTBE
AJIIEKTPOIHEPTUH.
Kynberypa
HCIIOJIb30BaHMS

BJIEKTPOIHEPIUU B
HOBCEIHEBHOU
KU3HHU

21

Mexanunueckue
BOJIHBI, YCIIOBUSI
pacnpocTpaHEHHUs.
[lepuon. CkopocTtb
pacrpocTpaHeHust 1
JUTHHA BOJTHBI.
[Tonepeunsie "
MIPOJIOJILHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54
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22

3BYK. Ckopoctb
3ByKa. ['pOoMKOCTB
3ByKa. Beicora TOHa.
TemOp 3ByKa

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

23

DNeKTpOMarHuTHHIC
BOJIHBI, NX CBOMCTBA
u ckopocrts. [lkana
3JIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

ITpuHIMTIBL
paauocBsI3U U
TEJICBUICHHS.
Pazsutne
CPEACTB CBSI3H.
Pagnonokarms

25

KonTponbHas
pabota «Konebanus
Y BOJIHBD»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonuHeiHOE
pacrpocTpaHeHHe
CBETa B OJHOPOAHOU
cpene.

Toueunslii
HCTOYHMK CBETA.
JIyud cBera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

OcBeTHuTeNb C
HMCTOYHHUKOM CBETA Ha
3,5B, HCTOYHHK
MMUTAHMS, KOMIIIEKT
MIPOBOJIOB, IIENIEBast
nuadparma

27

OTtpaxxkenue
CBeTa. 3aKOHBI
OTpaXKEHUs
CBeTa.
ITocTpoenue

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

OcBeTHuTeb C
HCTOYHHUKOM CBETA Ha
3,5B, HCTOYHHUK
MUTAHKS, KOMIIIEKT
IPOBOJIOB, IIIENIEBast
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M300paXeHUil B

nuadparma,

IIJIOCKOM MOJTYLWIHH/P,

3epKkaje MJIAHIIET HA IJIOTHOM
JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM

[Ipenomnenue OcBeTuTesb ¢

CBeTa. [Tonnoe MCTOYHUKOM CBETA Ha

BHYTPECHHEE 3,5B, ucrounuk

OTpaXkKeHUe. MUTaHUS, KOMIUIEKT

[Ipenenbublii  yron

bubmuoreka [JOK

IIPOBOAOB, IICICBAaA

28 MIOJIHOTO https://m.edsoo.ru/ff0cd7f6 | mmadparma,
BHYTPCHHCTO MOJIYyUUJINHIAP,
OTpaXCHUA IJIAHIICT Ha IINIOTHOM

JMCTE C KPYTOBBIM
TPaHCIIOPTUPOM

29 JlaboparopHast bubmmoreka [JOK OcaeTuTens ¢
pabota «M3mepenue https://m.edsoo.ru/ff0cd67a| wcTounukom cBeTaHa
IMoKa3aTelIst 3,5B, HCTOYHHK
IMPECIOMIICHUSA INUTaHUuA, KOMIIJICKT
CTEKJIa» IIPOBOJIOB, I1IeJIEBast

nuagparma,
MOJIYLIMITUHIP,
IINIAHIICT HA IIJIOTHOM
JIMCTE C KPYTOBBIM
TPAHCIIOPTUPOM
JIuH3bI1. IToctpoenue
30 I/1306pa)KeHI/II\/’I B JIMH3E. Bubnuoreka LHOK

®dopmyna TOHKOU

JIMH3HI.

https://m.edsoo.ru/ffOcddle
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VYBenuueHue JIUH3bI

Jlaboparopx
as  pabota
«HccnenoBa
HHE CBOMCTB
M300pakeHU
A B TMH3aX)

OcBeTHTensb C
HCTOYHHMKOM CBETa Ha
3,5B, ucTOYHHK
[MATaHNs, KOMIUIEKT
MIPOBOJIOB, TIEJIEBast
nuadparma, SKpaH

31 CTaJLHOM,
HaIpaBJIAoILIas ¢
M3MEPHUTEIIOHOM IIKAJIOH,
coOuparoIue JIUH3HL,
pacceuBaroias J1uH3a,
CHanI»MOJIENb
npeaMeTa» B penrtepe
Hucnepcus CBETA.
CroxHbIH COCTaB
Oenoro cmera. lIBer.
32 JlaGopatopHas
paborta
«Habmonenune
JUCTIEPCUU CBETa»
Wutepdepeniys ceeta. bubnnorexa [JOK
33 Judpakuus ceera. https://m.edsoo.ru/ff0ced22
JudpakimonHas
pemeTka
[TonepeunocTh bubnmoreka [JOK
34 CBETOBBIX BOJIH. https://m.edsoo.ru/ffOcf02e

IHonmapuszanus ceera
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35

Ontuueckue TPUOOPHI
u YCTpOMCTBa u
yCIIOBUS 1754
0e301acHoOro
NPUMEHEHHS

36

['panunbt
MPUMEHUMOCTH
KJ1acCUYeCcKOi
Mexanuku. [Toctynarer
CIICLIUAJILHON  TEOPUH
OTHOCHUTEJIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3aMe[yIeHUEe BPEMEHU
U COKpAIECHHUE JJTNHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus M HMILYJbC
PENATUBUCTCKON
YaCTHULBI. Cas3p
Macchl C JHEpPruenm u
UMIYJIbCOM. OHEprus
MOKOSI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTposabnas pabora
«OnTuka.

bu6mmoreka [IOK

OCHOBBI CIIEAATILHON
TEOpUH
OTHOCHUTEIBHOCTI

https://m.edsoo.ru/ffOcf6f0

40

DOTOHBL. ®opmyita
[Inanka. OnHeprus u
UMITYJIbC (POTOHA

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOcfel6
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41

OTtkpeiTHE u
UCCIICIOBaHHE
dororddekra. OnbITHI
A.T.

CroneroBa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl poTtorddekra.
VYpaBHenue DHHIIITEHA
s hoTodddekra.
«Kpacnas rpanuna»

dororddekra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

43

JlaBneHue  cBeTa.
Onerter - II. H.
JleOenena.
XHUMHYECKOE
JIEUCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue
YCTpOMCTBA 51
MPaKTUYECKOe
MIPUMCHCHHE:
($hoTOdIEMEHT,
dboTomaTUUK,
COJIHEYHAsI
Garapes,
CBETOJINO]

45

Perrenue 3agad mo reme
«DneMeHTsl KBAaHTOBOU
OIITHKN)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0302

46

Mopens aToma
Tomcona. OUbITEI

Pezepdopna o

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a
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PaCCCAHHNIO O-HaCTHII.
HJ'IaHeTapHaH MOACIIb
aToMa

47

ITocrynatel bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenne u
MOTJIONICHHE (POTOHOB
Mpy MEepexojie aToma ¢
OJIHOTO YPOBHS
SHEPIMM Ha JPYrou.
Bunpr ciektpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BoJsHoBEIE cBOMICTBA
qyacTULl. BOJIHEI

bu6mmoreka [IOK

e bporins.
KopnyckynsiproBOn
HOBOU JyaJvi3M.
CnoHTaHHOE u
BBIHYKJICHHOE
W3JIy4YEHHE

https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE
PaTMOaKTUBHOCTH.
OmnsiThl Pezepdopna mo
OIIPEJIETICHUIO COCTaBa
PalnOaKTUBHOTO
U3ITy4YeHUs

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2
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51

CaoiicTBa anbda-,
OeTta-,
raMMan3TydCHHUS.
Bsgaue
pPaOaKTUBHOCTH
Ha JKUBBIE
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U
HEUTpOHA.

N3oronsl. Anbda-
pacmaj.

DIEeKTPOHHBII u
IIO3UTPOHHBIN
OeTapacrma. lNamma-
U3JTy4YeHUE

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

53

OHeprus CBSI3U
HYKJIOHOB B  sJpe.
SAnepHple  peaxkuuu.
Snepuslii  peakrtop.
[IpoGnemsl,
MEPCIIEKTHUBBI,
DKOJIOTUYECKHE
aCIIEKThI SAIEpHON
SHEPreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHbIe
gacTuibl. OTKpbITHE
NO3UTpOoHA. MeToab!
HaOJIr0IeHUS U
perucTpaiuu
AIIEMEHTAPHBIX YACTHII.
Kpyrastii cton

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38
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«DyHIaMEHTaJIbHBIC
B3aUMOICHUCTBUS.
EnuncTBO hmznueckoit
KapTUHBI MUPa»

55

Bun 3BEé3gHoro HeOa.
Co3zBe3nus, SIpPKUE
3BE3/bI, IJAHETHI, HMX
BUIMMOE JBHKECHHE.
ConHeuHas cucTeMa

56

Comnnaue. CoyHeuHast
aKTHUBHOCTb.
Hcrounuk sHeprun
Connna u 3BE37

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKH.
3BE3bI II1aBHOMU
IOCJIEJOBATEIILHOCTH.
Bnytpennee ctpoenue
3BE€311. COBpeMEHHbIE
MIPEJICTABICHUS O
MIPOUCXOXKICHUU U
spomonuu CoIHIa U
3BE3]




58

Mineunsii [Iyte —
Haiia ["anakTuka.

Ilonoxenue n
nemwxkenne CoiHia B
I'amakTuke.
lanaxktuku. Yépunie
ObIppl B siApax
raJlakTUK

59

Bcenennas.
Pa3Oeranue rajakTuk.
Teopust bonbiioro
B3pbIBa.

PenuktoBoe
U3IIy4eHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMUU

61

KonTtponbHast pabota
«NEMEHTBI
aCTPOHOMHUU u
acTpo(hU3UKI»

62

O6006maromuit - ypox.
Ponme  ¢usukum  u
aCTPOHOMUU B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOH,
COIMATLHOU u
ATUYECKOMN chepax
NeATEIIbHOCTH




YCJIO0BCKAa

63

O6oO0maromuii -~ ypox.
Poms u mecto ¢usukm
Y aCTPOHOMHUU B
COBPEMEHHOW Hay4YHOMH
KapTUHE MHpa

64

O6o0uaromuil ypox.
Ponp

¢duznyeckoil Teopun B
dbopMHUpOBaHUH
IIPEACTABICHUI 0
¢usnyeckoil KapTuUHE
MHpa

65

O6o0maromuii ypox.
Mecto duzndeckoit
KapTHUHBI MUpPA B 00111EM
psITy COBPEMEHHBIX
€CTeCTBEHHOHAYYHbIX
IpeJCTaBICHUN O
npupoze

66

PesepBHBIi ypOK.
MarunutHoe noie.
DJIeKTpOMarHuTHas
WUHIYKIHS




67

Pe3epBHblii YPOK.
OmnTHKa. OCHOBEI
CIIeaIbHON
TEOPUH
OTHOCUTEIBHOCTHU

68

Pesepnblii ypok.
KsanToBas dusuka.
DeMEHTBl aCTPOHOMUU
U acTpoU3UKN

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

68
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YYEBHO-METOJANYECKOE n MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHME «IIEHTPA «TOYKA POCTA»
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. I".4. Msaxkuies, b.b. Byxosues, B.M. Hapyrun «®u3uka 11 kimace» M.
ITpoceemenne 2014r

2. PeimkeBuyALIl 3agaunuk no pusukel0-11 xknaccer M. «/Ipoda» 2013

3. I'pomuesa O. U., KoHTpoibHBIE U CAMOCTOSITENbHBIE pa0OTHI 110 pusnke 11
Ki1.. M. «Dx3amen», 2014.

4. Mapon A.E. ®uzuka. Kontpoasusie padotsr 10-11 kmacc M.
«IIpocemenue» 2005

5. Kupuk JILA. « ®usuka 10 camocTosTENbHBIE U KOHTPOJBHBIE padOTh» M.,
«Hnekca» 2010

6. Msikumes I'.41., byxosues B.M., Coukuit H.H. «®u3uka 10 knacc» M.
ITpocBemenne 20131

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETH

HUHTEPHET
1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 0Opa30BaHHMS.
2 http://markx.narod.ru/pic/ - ¢pusuka B mkoie.

3 http://festival.1september.ru/articles/ - hectuBans nemaroruueckux umen



«OTKpPBITBIN YPOK».
4 http://www.fizika.ru/ - caiit qis yauresaed QUMK U UX YUYCHUKOB.

5 http://www.physics.ru/ - matepuaibl o Gpu3uKe.
6 www . ege .edu.ru - madopmarmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus [{OPoB



