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1. HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma mno yuebHOMy mpeamery «Pusnka» (0a30BbI ypOBEeHb) Ha YpOBHE
cpenHero obmiero obpasoBanusi cocraBieHa Ha ocHoBe PI'OC COO, ®OII COO, ¢ yuérom
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccwuiickoit ®enepanuu, B coorBerctBuu ¢ DenepanbHOi pabodueld MporpaMMoi CpemaHero
obmrero oopa3oBanus 1Mo yueoHomy npeamery «Dusnka (6a30BbIi YPOBEHB), C YI€TOM paboueii
POrpaMMbl BOCITUTAHUSI.

OBLIASA XPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIILHOCTHOTO noaxona. [IporpaMma o ¢usnuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peaU3allii MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METANIpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UTAHUPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

e coziepkaHue yueOHoro npeaMera «Pu3nkay 1o rojgaM o0ydeHusl.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yueOHOro
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIEM MUDE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMmHel, ounonorue, ¢usnueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHne U aKTHUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIesieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaJOB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3ydyeHne Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uKku JUIst ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHIHana (GU3NYeCcKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)kKe C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUECKUMHU MTPOOIeMaMHu.



Hoes npuknaonou nanpasnennocmu. Kypc pusmuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTHYECKHUX MPUIIOKEHUHN N3YUEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI 3JIEMEHTOB COAEpKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM palliOHAIBHOTO MPUPOIOIIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOX0/] B Kypce (DM3MKU pealln3yeTcs MPEexXIe BCETro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JIeATebHOCTH o0yJaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPaKTHYEeCKHX padoT. BeigeneHue B yka3aHHOM mepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMUCS YMEHUSMHU IMPOBOJIUTH KOCBEHHBIC H3MEpPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENseTCS PELICHUI0 pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacYETHBIX 3a71a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/1aHHOM (DU3UYECKON MOJIEINbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia Kypcea,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHWs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUA M TPOIECCOB B
OKpY’KaloIIeW XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3MKU HA YPOBHE CPEHETO 00IIIero
00pa30BaHUs JIOJKEH U3ydaThCsl B YCJIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKMU WM B YCIOBHAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyIOBaHUE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKUX MPaKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JeMoHCTpaliioHHOE  000py/I0OBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WMCCIEIOBAHUS W3y4aeMbIX SIBIICHHH W TIPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOECIeyMBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.



HEJIX U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «®U3UKA»

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBIISIIOTCS:

e (opMupoBaHHE HHTEpeca U CTPEMJICHUS OOYYaroIIMXCS K HAyYHOMY H3Y4YEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEJCTABICHUH O HAYYHOM MeTOoJe TMOo3HaHUS U (GOpMUPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3yYeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

e (opmHupoBaHUE YMEHUI OOBSCHSITD SBJICHUS C HCIIOIb30BAaHUEM (PU3HMUECKUX 3HAHUHI U
HAYYHBIX JI0Ka3aTEJIbCTB;

e (opMHpOBaHUE MPEICTABICHUI O PO (PU3UKHU VIS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JocTimkeHnne 3THUX Iesell o0ecreyrBaeTcsl PEUICHHEM CIEAYIOMMX 33had B IpoIecce
M3Yy4eHHUA Kypca (U3UKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHUs:

® npuOOpETEHHE CHCTEMBI 3HAHUH 00 O00MMX (HPU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIAPHYIO (DU3UKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO (DM3HKY U
AIIEMEHTHI aCTPOPHU3UKH;

e (QopMmHpoBaHHWE YMEHHH MPHUMEHSATh TEOPETHUYECKHE 3HAHUS IS OOBSICHEHUS
(Gu3NUeCKuX SIBICHUA B MPHPOJE M IS MPHUHATHS MPAKTHYECKUX PEIICHHH B MOBCETHEBHOMN
KHU3HH,

® OCBOCHHE CIOCOOOB pEIICHUS pAa3IUYHBIX 337a4 C SBHO 3aJaHHON (U3UUECKOi
MOJIENIBIO, 3a/la4, IOJPa3yMEBAIOIIUX CAMOCTOSTENIFHOE CO3JaHne (DU3MYECKOH MOJIEINH,
aJICKBaTHOW YCJIOBHUAM 33/1a4U;

e TnOHMMaHUE (PU3MYECKUX OCHOB M IMPHUHIIMIIOB JCHCTBUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJAJIeHHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHUS (PUZNIECKUX
OKCTIEPUMEHTOB, aHaJlM3a M WHTEpHpeTalud WHPOPMAINK, ONpPEAETCHHUS IOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yiIbTaTa;

e CO3JaHME YCIOBMH Ul pa3BUTHs YMEHHMH NMPOEKTHO-UCCIIEA0BATENLCKOM, TBOPUECKOM
NeSITeTbHOCTH.

MECTO YYEBHOT' O NIPEIMETA «®U3UKA» B YYEBHOM IIVIAHE

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro o01ero oOpa3zoBaHUs
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).



2. COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KUIIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupozge. Hayunble MeToabl MO3HaHUSA OKpysKarowmero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB. [I[puHIMIT COOTBETCTBUS.

Ponp m Mecto (u3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

Amnaiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMelieHui u
CJI0)KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpUAIbHON TOUYKHA OT BPEMEHHU.

CobosHoe najzeHue. Y ckopeHue cBOOOIHOTO MaIeHHs..

KpuBonuHeiiHoe nBukeHHE. JIBHJKEHHME MATEPUAIBHOM TOYKM IIO OKPY)KHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckue yCTpOUCTBa U IPAKTUYECKOE IIPUMEHEHHE: CITUIOMETP, ABUKEHUE CHAPSI0B,
LEIIHBIE U PEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mopeinb cucTeMbl 0TCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapPAKTEPUCTHUK JABUKCHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenne ckopocTH py JBUKEHUHN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IIyTSIMU, IPOMACHHBIMY TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHBIE IPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM [BMXKCHUHM C HA4aJbHOM CKOPOCTBHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HperoTona ais
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (1okosi, CKoJIbKeHus, kadeHus ). Cuina tpennst. Cyxoe Tpenue. Cuma
TPEHUsl CKOJIbXKEHUS U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NIPUMEHEHHWE: MOAUIMIHUKH, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecusl TBEPAOTo Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3ydeHue ABu>KeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3aKkoHbl COXpanHeHUusn 6 MeXaHuKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
W3MEHEHHNE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHEPrus Teya BOIU3U MOBEPXHOCTH 3eMJIH.

[TorennuanbHble ¥ HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpoOMCTBAa U INPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOMIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C M3MEHEHHEM MEXaHMYeCKON SHEpruu Tena Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pa3zgea 3. MoJjiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBONCTB BEILIECTBA HA OCHOBE
3TuX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BewmectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [lIkana remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogensb onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mogens, HILTIOCTPUPYIOIas IPUPOLY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpezneneHue Macchl BO3yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJIMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeaIbHOTO ra3a. Buzpsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEII0EMKOCTB BelecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIuI0BbIX MamuHax. KoagdunuenT nonesnoro neicteus remnoBoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJIE3HOT0 AEHCTBHUS. DKOJIOTHYECKHUE TPOOIEMbI TETJI0IHEPTEeTHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JIBUTATellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



V3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH IIOJ] AEHCTBUEM CKATOI'0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Temionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u koHAeHcauus. Mcnapenue n kuneHue. AGCONIOTHAsS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/yxa. HacelmeHHblil map. YaenbHas TeuioTa napooOpa3oBaHMs. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHsbie Tesla. AHU30TPOIUS CBOMCTB KPUCTAILIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucrammsauus. Y enbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenue npu noHWKEHHOM JaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habumtonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYecKUd 3apsana. J[Ba Buaa dSIEKTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. Toueunblil snexTpuueckuid  3aps.
Onektpuueckoe mnone. HanpsokéHHocTh 3nexTpuueckoro mnoss. IlpuHuun cyneprno3unuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

Pabota cun anextpocratudeckoro noss. [lorenuman. Paznocts norennuanos. [TpoBogHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJI€. [IudekTpudeckasi IpOHULIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE B3JIEKTPONpPHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’IEeKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.



[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3aIUTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IN IUIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPHUUECKOro TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa Jy1st ydacTka Leru.

DIIEKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOITHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DIEeKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMMPOTUBJICHHE UCTOYHMKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONTPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  COMPOTHUBIIEHUS, BAKyyMHBIA  JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHOe CoOeIMHEHUE TIPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3yXa.

OIHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.



Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIMIECTBISETCS C YYETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, Hay4YHbIA (DakT, rumore3a, Qu3MUecKkas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJISITMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapadoia, runepoora,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX IPOEKIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU mpupoae, nuddys3us, ocMoc, TemI000MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEpeIayl, TEIJIOBOE PaBHOBECUE), SJIEKTPHUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOMCTBaA TBépI[bIX TCII, )KHIIKOCTCﬁ U Ta30B, J3JICKTPHUYCCKHUC
CBOMCTBA METAJIOB, JICKTPOJIUTHYCCKAS TUCCOIIUAITUS, TaTbBAHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBWKEHUHN C MCIIONb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJAOMET U Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, JJICKTPOHATPEBATEIBHBIE TPHOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.
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Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cyneprno3uuyn MarHuTHBIX 1ojei. JINHMY MarHUTHOM
nHAyKIun. KapTuHa TMHUN MarHUTHOW MHYKIUH ITOJISI IIOCTOSTHHBIX MArHUTOB.

MarnuTtHoe 1osie IpPOBOAHMKA C TOKOM. KapTWHa JMHHMM MHAYKIIMM MarHUTHOTO ITOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKEHHE 3apsKEHHOW YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne anekTpoMarHWTHOM WHAYKIMH. [lOTOK BEKTOpa MarHUTHOM HHIYKIHH.
DIIEKTPOABMKYILAsA CHJIA UHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJBMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.



OHeprus MarHUTHOT'O T0JIS1 KaTyIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHWE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL, HHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOW UHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHIAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKaA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1OAHUS

Konebarenpnass cucrema. CBoOogHBble MexaHWUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuil. [IpeBpaiiienue sHepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbubiif koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUEe KoJjeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IEKTPUUECKOW HSHEPIUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoiicTBA M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKHIM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUcTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3oHanca.
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CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJieOaHui.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHUH Tpy3a HAa HUTU OT JJUHBI HUTU U
Macchl Ipy3a.

HccnenoBanue NEPEeMEHHOTO TOKAa B LENM W3  MOCIEN0BATEIbHO COECIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60TIHbL

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U januHa BoONHBL [lomepeunble W mponaosibHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, monspu3anus, audpakuus, wuHtepdpepenuus. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHu4yecKknue yCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEeHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenne cBsi3M I'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIrs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOMN Cperie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs! cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yros IMOJHOIO BHYTPEHHETO
OTPaXKEHUS.
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Hucniepcus cBera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.

ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHUu B COOMPAIONINX W PACCEHUBAOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBaEMOE JTMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Judpakunonnas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEitHOE pacHpOCTpaHEHUE, OTpaKEHHE M TMperomiieHHe cBera. OnTuyeckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne nokazaresns IpeioMIIeHUs CTEKIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHUTEIbHOCTH

['paHubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTynarsl cnienuanibHOM TEOpUH
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJISI CKOPOCTHM CBe€Ta B BaKyyme, [MPUHIUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JUTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u sHeprun GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYIIbC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

12



TexHUYeCKHE YCTPOICTBA M MPAKTHUECKOE MpUMEHeHHe: (PoTodneMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXOe aroma ¢
OJIHOT'O YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CeKTp ypOBHEN 3HEPIUU aTOMa BOIOPO/IA.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOIHOBOW JTyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJIbHbIM AaHAJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JOKa3bIBAIOIIHNE CII0KHOCTb CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdhopaa mo ompeneneHuio cocraBa paanoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykinonHas Monens sapa ['eitsenOepra—Banenko. 3apsin
anpa. Maccooe uncio sapa. M3oTonsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
PaMOaKTUBHOTO pacraja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHuueckue ycTpoWcTBa M INMPaKTHYECKOE NMPUMEHEHHUeE: J03uMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

OTaIbl Pa3sBUTHA aCTPOHOMUH. HpI/IKHa,Z[HOC U MUPOBO33PCHYCCKOC 3HAYCHHUEC aCTPOHOMUH.
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Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, X BUJUMOE JBUKCHHE.

Conneynas cucrtema.

Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHepruum CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHeKTpaabHbIM KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JJIsl  3BE3]  IJIaBHOU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3/1. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habumronennss HeBOOPYKEHHBIM I1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponb ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHON U
STUYECKOH chepax AeaTeTbHOCTH YeIOBeKa, POJib K MECTO (PU3UKU 1 ACTPOHOMHUU B COBPEMEHHOU
HAyYHOW KapTHHE MHUpaA, poyib (U3HUECKOH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nUecKoil KapTuHEe MUpPA, MECTO (PU3UUECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MpU3HAKU T0I00MS TPEYTOJIbHUKOB, OMPEIeIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: anekrpudeckue BICHUS B )KUBOU MPUPOJIE, KoeOaTelbHbIe IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKash CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMUECKOHN PEIIETKY, CIIEKTPAIbHBIN aHATIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TUHUU 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapat, BOJJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.
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3. IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIETI'O ObPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(0a30BBIi  ypOBEHb) JODKHO  OOECHEUYUTh JOCTHKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIBHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3HMKa» TODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3HIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMid, ITO3UTHBHBIX BHYTPECHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHIICKOro  0OIIecTBa,
pacupeHne XU3HEHHOTO ONbITa U OIbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpa’aaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIIEeCTRA;

NPUHATHE TPAJAUIMOHHBIX OOIICUCIIOBCUCCKUX TYMAHUCTHUYECKUX M JEMOKPATUYCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JNIESATCIILHOCTh B WHTEPECAaX TI'PaXKITAHCKOTO OOIIECTBA,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alnu;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSAMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOH 1EATEITLHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHUPOBAHHOCTh POCCUHCKOM IPpaXIaHCKOW UJICHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHHUSM POCCUUCKUX
yU€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUUBOrO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOYasl A3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepam nmpodeccHoHaTEHOM e TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAaHHBIN BBIOOp Oynymied mnpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHHIO M caMO00pa3oBaHUIO B 001acTh (U3MKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TIJ00aJILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



IIJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUM B OKPYKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS LIETIeH
YCTOMYMBOI'O Pa3BUTHS YEIOBEUYECTBA;

pacllMpEeHHE OIbITa JCATEIbHOCTH SKOJIOIMYECKOW HAIMPABIEHHOCTH HA OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs HU3NUECKOI HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOH JIeATENbHOCTH, TOTOBHOCTH B IpOIecCe M3YUeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENbCKYIO AESITEIIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIEe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIHU ACSITEIIbHOCTH, 33/1aBaTh ApaMETPhbl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AEATEIbHOCTh, OLECHHBATH COOTBETCTBUE PE3YJIHTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIBHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebCcKue AeiCTBHA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B OOJACTH
(bU3HKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHUs 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHUJAMH JCSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3Y €€ PEIIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

AQHAJIM3UPOBATH MMOJYUYECHHBIE B XOJI€ PEIICHUS 3a1a4H PE3YJIbTaThl, KPUTUYECKHU OLICHUBATH
UX JOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONNE ATbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmaumeii:
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BJIAJICTh HaBBIKAMH MOJy4YeHUs MH(OpMAIUKM (PU3NIECKOTO COJACpPKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENbHO OCYLIECTBJIATh IOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEpHpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUIl 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHusl, IPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COACpk aHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTHMAIbHYIO (hOpMY MpeICTaBICHUS
Y BU3yaJIU3alluy.

KoMMyHuKaTHBHBIE YHHBepcaJlbHble yueOHbIe JeHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYAIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JICHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKAaTh PE3yJbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXAOT0 YYaCTHHKA KOMaHbl B OOLIWI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLICHUBATh HAEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranmusanms:

CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOH paboThl € y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHuE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
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BJIAJICTh HABBIKAMU MO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pedIIeKCUU TSl OLICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B npornecce nocTHKeHMsI TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMMBbI 110 (GU3UKE IS
YPOBHSI CpEAHET0 O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPUICHCTBYETCS 3MOIMOHATLHBIM
MHTEJUICKT, MPEAINOoaraloufii coOpMHUPOBAHHOCTS:

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE€ IIOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHATIBHBIM U3MEHEHHSIM U TPOSIBIIATh
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTH)KEHHIO LIENIM U YCHEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEWCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBaTh €r0 MPHU OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IPAKTUYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJeNel: MaTephalibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, abCONIOTHO TBEPIOE TEJO, WIACATbHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBIH DJIEKTPUYECKHUM 3apsA] IPU PELIECHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHHE, CBOOOAHOE MaJeHHE Tel,
JBUKEHHE [0 OKPYXHOCTH, MHEPLS, B3auMoieiicTBuE Tel, 1uddy3us, OpoyHOBCKOE ABUKEHUE,
CTpOEHHE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeN MPH HArpeBaHUM (OXJIAKICHHH),
TEIJIOBOE PABHOBECUE, HCIIAPEHWE, KOHJECHCALlWs, IUIABJIICHHE, KPUCTAIM3ALMS, KHIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy NapaMeTpaMu COCTOSHMsI ra3a B M30Ipolieccax, JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps/0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3UUYECKUE BEIWYMHBI: KOOPIUHATA,
yTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CWJIAa, UMITYJIbC Tejaa, KWHETHYeCKas
SHEprusi, NMOTEHUHUalbHAs SHEPIus, MeXaHudeckas padoTa, MeXaHWYecKass MOIIHOCTb; MpHU
OMMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS

18



U eIUHUIBI, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE MAaHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMH
BEJIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBHIE CBOWCTBA TEII W TEIUIOBHIC SIBICHHS, HCIIOJbB3Ys
dus3nyecKkue BEIMYMHBL: JaBIICHUE Ta3a, TEeMIlepaTrypa, CPEAHSsl KWHETHUYeCKas OSHEPTHs
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpPeJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIKEHT IMOJIE3HOTO JEUCTBUS TEIJIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX O00O3HAYEHHWS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIECTBA M DJICKTPUUYECKUE SIBIICHUS
(mporiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUUN 3apsiil, dJIEKTPUUIECKOE TOJIE,
HANPSDKEHHOCTh  TIOJIS,, TOTEHIMAT, PAa3HOCTh TOTEHIMAIOB; MPU ONMUCAHWHM IPABHIBLHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIONB3yeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIGI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemMupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHS UMITYJIbCa, MPUHIUI CYNEPIIO3ULIMN CHJI, TIPUHITUI
PaBHOTIPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHYECKYIO TCOPUIO CTPOCHHS
BCIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW DHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJICKYJI C a0COJIOTHOW TeMIIepaTypoi, NEpBhId 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHCHUS
IIEKTPUIECKOTO 3apsiia, 3akoH KyiioHa, mpy 3TOM pa3iuvarh CIIOBECHYIO () OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUA (TpaHUIIb, 00J1aCTH) TIPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIINH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B OBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIEPUMEHTH 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYITHpPOBATH
npoOemMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOJUTE OTBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPECHHS (HU3WYECKHUX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANBHBI CHOCOO H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOJIbI OIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEKIy GU3MUECKUMHU BEIUYUHAMH C UCTIOTIB30BAaHUEM MPSMBIX
U3MEpEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh PE3YyJbTAThl IMOJIYUYEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TaOIHI] U Tpa(UKOB, AeTaTh BHIBOJBI 110 pe3yIbTaTaM
UCCJIC/IOBAHHS,

coOronarh mpaBuia O€30MacHOTO TPyAa MPU TPOBEACHWHM HCCICIOBAHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEIbCKOH M MPOCKTHOW  JEATCIBHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000PYyAOBAHMUS;

pemiate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOW MOENbI0, HCMONb3Ys
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIe s e€ pelieHus,
MIPOBOAMTH PACcUEThI U OLICHUBATH PEATbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NUECKO BEeTHUNHBI,

peliaTh KayeCTBCHHBIC 3ajaud: BBICTPAWUBAThH JIOTHUSCKH HEMPOTHBOPEUYHMBYIO IIEMIOYKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,
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HCIIOJIB30BAaTh MPU PCIICHHUN y‘Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(bOpMaHI/IOHHBIe TEXHOJIOTUU
JUIs TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHON HH(POPMAITUH, TOJTYYEHHON U3 PA3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPhI BKJIaJa POCCUHCKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHCHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHMUS 10 (PU3UKE B TOBCEIHEBHOM JKU3HH [Tl 00ECIICUCHHSI
0€30MacHOCTH MPH OOpAIICHUH ¢ TIPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHCHUSI
3JI0POBBSI U COOJIFOICHHST HOPM 3KOJIOTHYECKOTO TMIOBECHHUS B OKPYKAOIEH cpeie;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbl, palMOHAIBHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATL BKJIa[ KaXIOTO M3 YYAaCTHHUKOB I'DYHIIBI B
peLICHUE PaccMaTPUBACMOil TPOOITIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHHS W3YYEHHBIX (U3NYECKHX MOJENICH: TOYSUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/IeJIb aTOMHOT'O 5i/ipa MPH peleHnH (PU3NYEeCcKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBUE MarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alldsg CBeTa, JUCIEepCUsi CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pPOJIa, €CTECTBEHHAsI U UICKYCCTBEHHAs PaJliOaKTUBHOCTD;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILIECCHI),
UCTONB3Yys (U3UYECKHE BENUYMHBL: DIIEKTPUYECKUM 3apsiji, cujla TOKa, 3JIEKTPUYECKOe
HaNPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIIOB, dJIEKTPOABUKYIIAsI CUJIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUoJ M 4YacToTa KosieOaHul B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BETMUYNHAMM;

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBIEHUS W TMPOLIECCHI, HCMONb3YysA (PHU3HNUECKUe
BEJIMUMHBI: CKOPOCTH AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyasCc (OTOHA, MEpPUOJ Tojypacmhazna, SHEpPrusi CBSI3M ATOMHBIX SJep, NpU ONHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
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€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE TAHHYIO (PM3MYECKYIO BEIMYMHY C JPYTUMHU
BCJIMYHMHAMM, BBIYUCJIATH 3HAYCHUC (I)H3H‘-I€CKOﬁ BCIIMYHHBI;

AHAJIN3UPOBATH (1)I/I3I/I‘-I€CKI/IC mponecCbl U ABJICHUA, HUCIOJb3Ys (1)I/I3I/I‘I€CKI/IC 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEA0BAaTENIbHOIO U  MAPALIEIBHOIO COEIMHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMArHUTHOM HMHAYKLIUH, 3aKOH
IPSAMOJIMHEHHOTO PAaCIpOCTPaHEHUsl CBETA, 3aKOHBbl OTPAXXEHUs CBETA, 3aKOHBI NPEIOMIICHUS
CBeTa, ypaBHeHHE DHHIITeNHA 17151 HoTo3(h(eKTa, 3aKOH COXPaHEHUS SHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUS MAacCOBOIO 4YHCIA,
noctynarel bopa, 3akoH paJMOAKTHBHOIO pachaja, IOpU 3TOM pas3iuyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHWE M YyCJOBHUA (TpaHUIBI, 00JacTH)
IMPUMCHUMOCTH;,

ONPCACIIAThL HAIIPABJIICHUC BCKTOPA MHAYKIHMHU MArHUTHOTO ITIOJIA MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH M ONHCHIBATh U300pakeHHE, CO3/1aBAEMOE TNIOCKHM 3€pKajioM, TOHKOH JINH301;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: Tmpu 3TOM  (OPMYIHPOBATH
npobaeMy/3agauy ¥ rMInoTe3y yueOHOro 3KcrepuMeHTa, cOOMpaTh yCTaHOBKY U3 IPEJI0KEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJIBL;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH 3TOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
HOTPEIIHOCTEN U3MEPEHMUIA;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEJOBAHMSI,

coOnronarh mnpaBuia 0€30IacCHOr0 TpyAa IMpU HPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyI0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 33JaHHOM (U3MUECKOW MOJENbIO, HCIONb3Ys
¢du3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4M BHIOMpATh (PU3UUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIid €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HaUeHUS (PU3NUECKON BEIHUNHBI,

peliarb KayeCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTUYECKU HENPOTHUBOPEYUBYIO LENOYKY
paccyXIeHU ¢ ONOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, HHTEpIpETallMd M MpPeACTaBIeHHs y4yeOHOM u HaydHO-
HOMYJISIPHON MH(pOpMAIUH, TOTYYEHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(OopMaIuio;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acHOT0 MCII0JIb30BAHUS B TIOBCETHEBHOM JKHU3HU;

IPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3HKE B MOBCETHEBHOM KU3HU [T 00ecreYeHUs
0€30MacHOCTH MpHU OOpAILIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ui COXPaHEHUS
3JI0POBBS U COOJIIO/IEHUS] HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKpY KalolIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, MIAaHUPOBATh paboTy
IpYNObl, palUOHAIbHO pacHpelnesiTh OOS3aHHOCTH U IUIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
pelieHre paccMaTpuBaeMol IPOOIEMBI.
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4. TEMATNYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KounuecTBO 4acon
n/n HauMmeHoBaHHe pa3iesioB U TEM NPOrpaMMbI K I Ju1eKTpoHHbIe (HpoBLIE)
pa3x porp Beero OHTPOJILHbBIE PaKTHYEeCKHe 06pa3oBaTeNbLHBIE pecypebl
padoThI a00ThI
Paznea 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubnnorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro nio pazgeny 2
Pa3znen 2. MEXAHUKA
Bbubanoreka [JOK
2.1 Kuniemarika 5 https://m.edsoo.ru/7f41bf72
Bubnmoreka IIOK
2.2 Apmamuka ! https://m.edso00.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 ﬁgg;%ﬁiﬁiiorﬁm A1bF72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. butnuoreka IJOK
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TEOpUn 9 1 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 ﬁgg;?ﬁ;ﬁiﬁgﬁm A1bF72
3.3 ArperatHble cocTOsiHUS BemecTBa. Da3oBbIe MePexo bl 5 ﬁﬁﬁ/ﬁiﬁﬁ%ﬂf A1b72
Hroro no pazgeny 24
Paznea 4. JIEKTPOJANHAMUKA
bubnnoreka IJOK
41 OleKTpocTaTHKa 10 1 https://m.edso00.ru/7f41bf72
4.2 [TocTosTHHBIN 3NEKTpUYECKHNA TOK. TOKM B pa3IM4HbIX Cpelax 12 1 ﬁgg;%ﬁiﬁ&orﬁm A1bF72
Hroro no paszneny 22
PezepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
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11 KIIACC

Ne
n/n = HaumeHoBaHuWe pa3iesiOB M TeM NMPOTrPaMMBbI

KoanuecTBo 4yacoB

KonTpoabubie IlpakTnueckue

JuaekTpoHHbIe (HU(pPOBbHIE)

Bcero paGoThi paGoTHI o0pa3oBaTejibHbIE PeCypPChl
Paznen 1. DJIEKTPOJAUNHAMUKA
bubmuoreka [JOK
1.1 MarauTHOe 1noJjie. DIeKTPOMarHuTHAs HHTYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHU4YeCKHUE U JICKTPOMAarHUTHBIE KOJIeOaHMs 9 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
2.2 MexaHU4YeCKHUE U JIEKTPOMArHUTHBIC BOJIHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
23 Omriia 10 3 https://m.edso0.ru/7f41c97¢c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
. bubmuoreka [JOK
3.1 OcCHOBBI CIEIMATIEHON TEOPUU OTHOCUTEIBLHOCTU 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 DneMeHThl KBAaHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41¢c97c
bu6mmorexa [IOK
4.2 CTpoetiie aToMa 4 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATomt0e 51po > https://m.edsoo.ru/7f41c97¢c
Hroro no pazmeny 15
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Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHUIUKU 7 ngjﬁ;ﬁiﬁgﬁ}; £41c07C
Hroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o06m1aromiee MOBTOPEHNE 4 Et?fi;f::;igrou/l;fmwk
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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10 KUIACC

5. HIOYPOYHOE IINTAHUPOBAHUE

Tema vDoKa Koanyectso yacos Jara DJ1eKTPOHHbIE HHPPOBbIE

n/n yp Bcero KOHTpOJILHBIe HpaKTI/I‘IGCKI/Ie H3y4YeHHsI o0pa3oBaTe/ibHbIE

padoThI padoThI pecypchl

1 ®usuka — Hayka o npupojae. Hayuneie 1 bubnunoreka [JOK
METO/IbI TO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHun

2 COBPEMEHHOIM i)a HOMI K(E EI/IHIE MHpa, B 1 bubmnorexa LIOK

p Hayt P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE TPAMOIMHENTHOE TBUKEHUE 1 bubmmorexa LIOK

p p A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUJKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nenxenue. J{BrmxkeHne 1 bubnuoreka [IOK
MaTepUAIbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun oTHOcUTENbHOCTH [ anumes.

8 I/IEe HI/IaJ'H)HI)Ie cuctemsl orcuera. [lepBrrit 1 bubmorexa LIOK
3aI(OII)-I HHBIOTOHa - eP https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [lpunuun

9 CYMEPIIO3UIIIH CHIT BI.)TO L([)ﬁ 3aKOH 1 bubamorexa LIOK

yrep ) PO https://m.edsoo.ru/ffOc3be8
HproToHa A MatepuanbHON TOUKU

10 Tperuii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnnoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8

11 3aKOoH BCEMUPHOTO TsAroreHus. Cuina 1 bubnmoreka [JOK

TSAXKCCTH. HepBasl KOCMHUYCCKast CKOPOCTb

https://m.edsoo.ru/ff0c3d00
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bubmuoreka [JOK

12 Cuna octu. 3akon I'yka. Bec tena
yupyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddunment tpenust. Cuna
13 coIr OZBIBJIGHI/ISI Il (II)/Iq)I[BI/I)KeHI/II? Tela B Bubmorexa HOK
P p https://m.eds00.ru/ffOc3f76
JKUJIKOCTH WJIH Ta3e
[TocTymarenbHOE U BpaliaTeIbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnnoreka [HOK
MowmenT cwibl. [Ieuo cumsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TeEJIa
HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuorexa [JOK
3aKoH coxXpaHEHUsl UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6ota u momHOCTh cuibl. Kunetndeckas
16 SHEPIUsi MaTepUaIbLHO Touku. Teopema 06 bubmnorexa LIOK
P p - p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[ToTrenuumanbHas sHeprud. [loTeHumanbHas
17 SHEPTHUs ynpyro neopmMupoBaHHOM bubnuoteka [JOK
npykuHbl. [loTeHManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHuManbHbBIE U HEOTEHIUATIbHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX
18 CuiC I/ISMCHCEII/ICM MEXaHUYECKON IHEPTrUn bubmorexa LIOK
p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU
JlaboparopHas pabota «MccrnenoBanue
19 CBSI31 PAOOTHI CHJIBI C U3MEHEHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEPE
PACTSDKEHUS PE3HHOBOTO JKT'yTay
KoHnTtponbHast pabota mo teme
20 P P BuGnnorexa [IOK
«Kunemaruka. /lnHamuka. 3aKOHbI

COXpPAaHCHHUA B MCXAHUKEY

https://m.edsoo.ru/ff0c4b74
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21

22

23

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

Xapakrep ABUKECHUS U B3aUMOJACHCTBUS
yacTUl BewecTBa. Monenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosinHast ABorazapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

25

26

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcosroTHas TeMIiepaTypa Kak Mepa
CpeIHel KHHETHYEeCKON YHEPTHH IBUKCHUS
MOJIEKYJI. Y paBHeHHe MeHieneeBa-
Kinaneiipona

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlabopaTtopHast pabota «HMcciaenoBanue
3aBHUCHUMOCTH MEX]y MapameTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3a»

H3omponecchl B UI€alIbHOM ra3e U ux
rpaduyeckoe npeacTaBIeHue

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

30

BuyTpeHHss sHEprus TEpMOAMHAMUYECKON
CUCTEMBI U CTIOCOObI €€ U3MEHEHUS.
KonuuectBo TemnoTs! u padora.
BuyTpeHHsIs1 sHEprus 0IHOATOMHOTO
UJEAIBHOTO rasza

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

32

Buasl Tennonepenaun

VnenpHast TEINIOEMKOCTD BEIIECTBA.
KonudecTBo TemnoThl mpu Temionepeaaye.
AnrnabaTHBIN mporecc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36
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IlepBrIil 3aKOH TEPMOAUHAMHUKH U €TO bubnnoreka [HOK
33
MIPUMEHEHHE K U30IpOolIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh npo1ieccoB B MPUPOIE. bubnmoreka [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII1/I TermoBoi bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 [{ukn Kapuo u ero KIT/T
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOPHEPTETUKHU
38 Ob6o06maromuit ypok «MosnekynspHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «MonpeKyJIﬂpHgﬂ ¢uznka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs 1 OTHOCHUTEIbHAS BIIAXKHOCTD bubmuorexa [JOK
BO3Ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnorexa [JOK
KpucTaJoB. JKuakue KpucTasuibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InmaBnenue u xpucraumsanus. Y gebHast bubnnorexka [JOK
TeruioTa riasiaeHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44
VpaBHEHHE TCTI0BOro bananca https://m.edso0.ru/ff0c6820
45 DIIeKTpU3anus Tell. DNEKTPUUECKUN 3apsi. bubnmuotexa [JOK
JIBa BU/a DIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
II
| e B 10K
YHPOBOA ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 BsaumopeiictBue 3apsaaoB. 3akoH Kynona. bubnmoreka [JOK

TouYeyHbIil 2JIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ffOc6ced
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Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

48 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX bubmorexa LIOK
Py yIep N P https://m.edsoo.ru/ff0c6df2
nosiei. JInauu HanpsHKEHHOCTH
49 Pabota cui 3aeKkTpocTaTHuecKoro moJisi. bubnnoreka [HOK
IMorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHUKY U TUAJIEKTPUKH B
50 3JIpeKT I([)CTaTI/I‘-IeI([?KOM HOIJ)Ie bubmnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb
N bubmuorexa [JOK
51 .K
Jrexrpoéuiocts. Kowpencarop https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnnoreka [JOK
DHeprus 3apsyKeHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
54 ammapara, CTPYHHOTO IPUHTEPA.
DneKTpocTaTHYecKas 3allnTa. 3a3eMIIeHHe
AJIEKTPONPUOOPOB
DNEKTPUUECKU TOK, YCIOBHUS €r0
55 cymectBoBaHus. [locrosunbiii Tok. Cuia
toka. Hanpsixenne. ConpoTuBieHue. 3aKoH
OmMa 1t yyacTka Lernu
[TocnenoBarenbHOE, MapaieIbHOE, 0,5
56 CMELIaHHOE COEUHEHNE ITPOBOIHUKOB. bubnnoreka [JOK
JlaGopaTtopHnast pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSANHEHUS PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubnmuotexa [JOK
3akoH /[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 715 TOJTHOM (3aMKHYTOM) 0,5
anekTpudeckoii enu. Koporkoe
58 sambIkanue. JJabopaTopHas pabora bubmorexa LIOK

«M3mepenne J/1C nuctouHnka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUSD)

https://m.edsoo.ru/ff0c7ae0
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ONEeKTpOHHask IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS

59 1
METaJJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb
60 DJIeKTpUYECKUi TOK B Bakyyme. CBOICTBa 1
AJIEKTPOHHBIX ITYYKOB
ITo OBOJIHHUKH, X COOCTBEHHA
61 anJAIn}/IIl;(I:)H:ﬂ iﬁﬁBEﬂEﬁOCTB.TgBI:)I;IC;{; p—n- 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUECKHUI TOK B paCTBOpax u
62 paciuiaBax 3JeKTPOJIUTOB. 1 bubnmnoreka [JOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUN3
DNEeKTpUUECKUM TOK B rasax. } Bu6miorexa LIOK
63 CaMocCTOATEIbHBIA U HECAMOCTOATEIbHBIN 1 _
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
One ecKue 60 CTpOMCTBa
64 nx mpaktusiecioe npexeine. lpasita. ) Bu6miorera LIOK
' https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
. bu6mmorexa [IOK
65
O0606mmanmui ypok «IeKTpoInHAMUKA» 1 https://m.edsoo.ru/ffOc88be
KonTponbHas pabota mo Teme
66 «9nexkrpocraruka. [locTosTHHBIN 1 bubnnorexa [JOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsusiit ypok. KonTponbHas pabora o 1 bubnuoreka [IOK
TeMe "DnekTpoarHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok mno 1 bubmmoreka [IOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

Ne Tema ypoka Kouun4yecTBo yacos Jlata SeKTpOHHBIE HHpPOBHIE
n/n Bcero Kontpoabnsie  IIpakTuueckme H3YUEHHSl  ofpasoBaTeibHble
padoThI padoThI pecypebt
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuorexa [JOK
Bekrop MaruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHON MHIYKLIHHU
MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM.

2 OnbIT Opcrena. B3£I/IMO§CI7ICTBI/IG 1 bubumorexa [IOK

https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubnunoreka [JOK
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOT'O TIOJISI HA POBOTHUK 1

4 ¢ TokoM. Cuta Amriepa. JlaboparopHast 1 bubnnoreka [JOK
pabota «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY

eNCTBHE MarHUTHOTO TTOJIS HA
5 z[ﬂBI/mcymonc;I 3apspKeHHYHo yactuiy. Cuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
OnekTpomarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapanes

7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmoreka [JOK
SIBJIEHUSI DJICKTPOMArHUTHOM UHIYKIUWD) https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBJI€HUE CAMOMHIYKIIMH.

8 OJIC camouHIyKIMH. DHEPTUs 1 bubnmoreka [JOK
MarHMTHOTO IO/ KaTYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE TOJIe
TexHuueckue yCTpoucTBa U UX

9 MIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI, 1

OJICKTPOMArdHMThI, 3JICKTPOABUIaTCIIb,
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YCKOPUTCIIA 3JICMCHTAPHBIX YaCTHUII,
WHAYKOHWOHHAA I1€Yb

10

11

12

O6o0maromuii ypok «MarauTHoe moJe.
DNEeKTPOMArHUTHAS WHIYKIIHS)

KonrponsHas pabora o Teme
«MarHuTHOE 1oJie. DJIeKTpOMarHuTHast
WHIYKIUSD)

CB0OOIHBIC MEXaHHYECKHE KOIeOaHusI.
I"apmonunyeckue kojeOaHus. Y paBHEHUE
rapMoHuuYeckux kojebanuii. [Ipespaienue
SHEPIUn

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopuas padota «VccienoBanue
3aBUCHMOCTH MEPUO/Ia MAIIBIX KOJICOaHU
rpys3a Ha HUTHU OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKITy MEXaHHYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICATLHOM KOJIe0aTeTbHOM
KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyXaroINX
KosieOaHusX. BeIHYKICHHBIC
MexXaHHYeCcKHe Konedanus. Pe3onanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoebaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUITUTYAHOE U
JEHCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIpSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34
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Tpauchopmarop. [IponsBoacTBo, nepegayda

18 .
U NIOTpedJIeHHE IEKTPUUECKON SHEPTUU
VY CTpoicTBO U IPAaKTUYECKOE TPUMEHEHHE

19 3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA bubnnoreka [HOK
MePEMEHHOTO TOKa, JIMHUI https://m.edsoo.ru/ff0cc324
aJeKTponepenay
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE

20 antekTposHepruu. Kynsrypa
HCIOJIb30BaHUs AIEKTPOIHEPT U B
MIOBCETHEBHOM JKU3HU
MexaHnuecKue BOJIHbI, YCIOBUS

21 pacnpoctpanenus. [lepuon. Ckopocth bubnnorexa [JOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[ToniepeuHsle U MPOAOIBHBIE BOJTHBI

29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bubnnorexa [HOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJNEeKTpOMarHuTHBIC BOJHBI, UX CBOICTBA U

23 ckopocTb. I1Ikana 3JIeKTpOMarHUTHBIX bubmnorexa LIOK

https://m.edsoo.ru/ffOccfe0

BOJIH

o4 [TpuHIUTIBI PAAHOCBSI3U U TEICBUIICHHUS.
PazButue cpencts cBsi3u. Paguonokarus

o5 KonrtponbHas pabora «Konebanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIIpOCTPAHEHHE CBETA B

26 OHOPOHOM cpene. ToYeuHblii HCTOUHUK bubmioreka LJOK
csera. JTyd cpera https://m.edsoo.ru/ff0cd350
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceera. [Toctpoenune u300pakeHuil B bubmiorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoEe BHYTpEHHEE

28 otpakenue. IIpeaesbHBIN yrom MOJHOTO bubmorexa LIOK

BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ffOcd7f6
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JlaGopatopnas pabora «3mepenue

bu6mmoreka [JOK

29
MOKa3aTeJisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoeHune n300pakeHuii B
30 munH3e. ©o Mpna TOHKOM JI];;/IHSBI bubmnorexa LIOK
- POpMY ' https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTUH3bI
31 JlaboparopHas padora «MccnenoBanue
CBOMCTB M300pKEHUN B IMH3AX)
Hucnepcus cBeta. CIOXKHBIN cOCTaB
32 oenoro ceera. L[er. JlabopaTopHas pabota
«HalnroieHne qUCTIepCUU CBETa
33 HNutepdepennus cera. udpakius ceera. bubnuorexa [JOK
JudpakuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€301IaCHOTO IPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH KJIACCHYICCKOM
36 MEX&HII/IIKI/I pHOCT JIaThl CIEUAIBHON Bubmioreka IJOK
) Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameIeHNeE B eMeHJII/I u clz)K aleHue Bubmioreka IJOK
P p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 HaCTII)/I bl CBHSBy MaC(I:)BI C DHEpruei u bubmorexa LIOK
HBL p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonrtponbHas padora «OnTrka. OCHOBBI bubnnoreka [JOK
CIIELIMATIBHON TEOPUH OTHOCUTEITBHOCTH)) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Tnanka. DHeprus u bubnmoreka [JOK
UMIyNbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubmmoreka [JOK

Omeitel A. I'. CtoseroBa

https://m.edsoo.ru/ffOcffc4
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3akonbl poTtorddekra. YpaBHEHUE

bu6mmoreka [IOK

42 i i
OiiamreliHa s potodddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» horodddexra

43 Hasnenue ceeta. Onbitel 1. H. JIeGenena. bubnnoreka [HOK
XUMHYECKOE IEHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHrU4ecKue yCTpoMCcTBa U IPAKTUIECKOE

44 OpUMEHEHHE: (OTOIIEMEHT, POTOAATUHK,

COJIHEUHas OaTapesi, CBETOIUO]]

45 Pemenue 3agad no reme «1€MEHTbI bubmuorexa [JOK
KBaHTOBOW ONTHKHW https://m.edso0.ru/ff0d0302
Mogens aroma ToMcoHa. OnbIThI

46 Pesg dopza mo paccesiHHIO 0-4aCTHI bubmorexa LHOK

pLOp p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas Mojienb aToma
bubmuorexa [JOK

47
Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHrue GOTOHOB MpHU

48 ne ey)?o € aToMa ¢ oniioro q)OBHSI BHGPFI/II/I Eubmorexa IIOK

pexoie A yp p https://m.edsoo.ru/ff0dOafa
Ha JApyroil. Bunel criekTpoB
BosmoBele cBoiicTBa yacTHIl. BoHEBI e

49 Bbpoitnsa. KopnyckyisspHO-BOITHOBOR bubnnorexka [JOK
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0d0Oca8
U3ITy4YeHue
OTKpBITHE paInOaKTUBHOCTH. OTBITHI

50 Pezep do gnno OIIPEETEHUIO COCTaBa Eubmorexa IIOK

PDOPA pelt https://m.eds00.ru/ffod0fd2
PaIMOAKTUBHOTO U3TyUCHHS
CgoiicTBa anb(da-, 6era-, ramma-

ol u3JTydenust. BivsiHue pajnoakTHBHOCTH Ha
KUBBIC OPTaHU3MBI
OTkpbITHE IPOTOHA U HEUTpOHA. I30TOIIEI.

52 Anbda-pacnaa. DIeKTPOHHBIN U bubnuorexa [IOK

MO3UTPOHHBIN OeTa-pacmas. ["amma-
W3JTy4YECHHE

https://m.edsoo.ru/ff0d1162
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53

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
peaknuu. Snepusiii peaktop. [Ipodiemsl,
MEePCIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI
SIEPHON YHEPTeTUKH

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

54

55

56

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
perucTpalmu 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIE
B3auMOICHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPa»

Bun 3Bé3aroro HeOa. Co3Be3ausi, spKkue
3BE3/bI, INIAHETHI, UX BUJIMMOE IBHKECHUE.
CoyHeyHas cucTeMa

Connne. ConHeuHas aKTHBHOCTb.
Hctounuk sueprun CosiHia v 3BE3]1

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/1bI INIABHOM MOCIIE10BATEIBHOCTH.
BnytpenHnee ctpoeHue 3BE3 .
CoBpeMeHHBIE IPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJolnu CosHua u
3BE3]

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

58

59

60

Muneunsiii Ilyte — Hamma I'anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
I'anaktuke. 'anaktuku. YEpHbIE BIPHI B
sIIpax rajJakTHK

Bcenennas. Pa3zberanue ranaktuk. Teopus
bosbiioro B3psiBa. PenukroBoe
W3ny4yeHne. MeTtarajiakTuka

Hepemennsie mpobieMbl aCTpOHOMUHT

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

61

62

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
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TEXHOJIOTHYSCKOM, COLIMAIbHON U
ATUYECKOM cdepax MesATeTbHOCTH YeTIOBEKa

63

O6o0maromuii ypok. Poibs u mecto
(U3HUKYN 1 ACTPOHOMHH B COBPEMEHHOM
HAyYHOH KapTUHE MUPA

64

O6o06maromuii ypok. Ponb ¢puzudeckoit
Teopur B (HOPMUPOBAHHUH MTPEICTABICHHMA
0 (hM3MYECKON KapTUHE MUPA

65

66

67

O6o6maromuii ypok. Mecto pusndeckoit
KapTUHBI MUpa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MaruutHoe noie.
DNeKTpOMarHuTHast MHIYKIIUS

Pesepubiit ypok. OnTuka. OCHOBBI
CHeIHabHON TeOpUU OTHOCUTEIBFHOCTU

68

Pezepuslit ypok. KBanroBas ¢usuka.
DeMEeHThl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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6. VYYUEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTIO
MMPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®uszuka, 10 xmacc/ Mskumes ['.5., byxosueB b.b., Corckuit H.H.; moxg
penakuueit IlapdentbeBoit H.A. Axumonepnoe ob6mectBo «M3gaTenscTBO
«ITpocBetieHue.

2. ®uszuka, 11 kmacc/ Msakumes [.JI., byxoBuer b.b., Uapyrun B.M.; moxg
penakuueit IlapdentbeBoit H.A. Axumonepnoe ob6mectBo «M3gaTenscTBO
«IIpocBemenuey.

3. Actponomus 10-11 xmacc/ Boponmos-BemssmuuoB b.A., Ctpayr E.K.
OO011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCThIO «[PODAY; AKliMOHEpHOE 00IIIECTBO
«3marensctBO «IIpocBenieHue».

METOANYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

1. ®usmka. 10 kmacc. Meroaumdeckoe mocodoue K ydeOHuMKY Mskwumea [.41.,
byxoBueBa b.b., Corckoro H.H.., AxumonepHoe oo6mectBo «/31aTenbCcTBO
«ITpocBemienuey.

2. ®muka. 11 xmacc. Metonuueckoe mocobue kK ydeOHMKY MsxkumieBa 1.4,
byxoBueBa b.b., UYapyruna B.M.., AxuuonepHoe o6mectBo «M3gaTenbcTBo
«IIpocsemienue».

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI CETH
MHTEPHET
1. bubnmoreka [{OK https://m.edsoo.ru

2. bubnuorexka umM@poBoro  o0pazoBaTEIBLHOTO  KOHTEHTAa  AKaJeMUU
Munnpocsemenus Poccun https://urok.apkpro.ru/

3. ®I'C «Mos mikonax https://myschool.edu.ru/

4. Metoanueckas MOJJEPKKA e1aroroB I'K «ITpocBemienus»
https://uchitel.club/

5. Menunateka «IIpocBemenus» https://media.prosv.ru/

6. Poccuiickas anexktponHas mmkosa https://resh.edu.ru/subject/4/5/

7. Tpenaxeps! cepuca «Ob6maxo 3HaHmi» https://oblakoz.ru/

8. bubnuoreka Buaeoypokos https://interneturok.ru/

9. sKiacc https://www.yaklass.ru/p/geografiya#program-5-9klass

10. SAnnpexc. Peneturop https://yandex.ru/tutor/uroki/klass-5/geografiya/

11. Yuu.py - poccuiickast oOpa3oBaTenbHas miatdopma https://uchi.ru/

38


https://m.edsoo.ru/
https://urok.apkpro.ru/
https://myschool.edu.ru/
https://uchitel.club/
https://media.prosv.ru/
https://resh.edu.ru/subject/4/5/
https://oblakoz.ru/
https://interneturok.ru/
https://www.yaklass.ru/p/geografiya#program-5-9klass
https://yandex.ru/tutor/uroki/klass-5/geografiya/
https://uchi.ru/

