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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @u3uke 06a30BOro YpOBHS Ha YpOBHE CpeIHEro oOIero
oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TOJOXKEHUW M TpeOoBaHUN K pe3ylbTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeibHON mporpaMmebl, npeacraBieHHbpix B ®I'OC COO, a
Takke ¢ yu€toMm (QenepanbHOil pabouyedl TporpaMMbl BOCHUTAHUS M KOHIICTIIIUU
npenojaBanus ydeOHoro mnpeamera «Ddusnmka» B 00pa30BaTENbHBIX OpPraHU3AIMIX
Poccuiickoit @enepanuu, pean3yronnx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Copeprxanue nmporpaMMel 1o (hU3UKe HAMpaBIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTHUHBI Mupa oOyuaromuxcs 10—-11 kmaccoB mpu oOydeHuu ux (usuke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JESITEeNbHOCTHOro mnoaxoxa. I[Iporpamma mo
¢usuke coorBercTByeT TpeOoBaHusiM DPI'OC COO k mIaHUPYEMBIM JHUYHOCTHBIM,
NPEeIMETHBIM M METalpeAMETHbIM pe3ysibTaTaM OOYy4YeHHUs, a TaKKe YUUTHIBAET
HEOOXOJMMOCTh peallh3alliil  MEXIPEIMETHBIX CBsi3e (UMK C €CTECTBEHHO-
HayYHBIMH y4e€OHBIMU MpeAMeTamMu. B Hell ompenenstoTcs OCHOBHBIE LETU HU3Y4YEHUs
¢bu3NKM Ha YypOBHE CcpenHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE peE3YIbTaThl
OCBOCHHS Kypca (DU3UKH: JTUYHOCTHBIE, METAlpeIMETHbIE, MpeaMeTHble (Ha 0a30BOM
YPOBHE).

[Iporpamma no Gu3uke BKIIOYALT:

e IUJJAaHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca (U3MKU HA 0a30BOM YPOBHE, B TOM

quclie IPeAMETHBIE PE3YNIbTATHI TI0 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npenmMera «Du3nkay 1mno rogam oOydeHus.

®du3rka Kak Hayka o HaumOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BBHICTYMNAs B KayeCTBE
y4eOHOTO TpeIMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKJIAJ B CHUCTEMY 3HAaHUN 00
okpyxatomeM wMupe. I[lIkonpHBIA Kypc GU3MKH — cHUCTEMOOOpasyromui s
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEJAMETOB, MOCKOIbKY (M3MUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOILIECCOB U SBJICHUMN, M3y4YaeMbIX XUMHUEH, Ouonoruen, ¢Gu3nIecKon
reorpadgueit u actpoHomuein. Mcronb3oBaHWe W aKTUBHOE NpPUMEHEHUE (HU3MUYECKUX
3HAHMM OMpeJeNsieT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IIOJIYYEHHUsS HOBBIX MATEpPHAIOB C
3aJlaHHBIMU CBOMCTBaMHM U Jpyrux. M3ydenwe Qu3MKuM BHOCUT OCHOBHOW BKJAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa 00ydaronmxcs, B GOpMHUpPOBaAHUE
YMEHUN TMPUMEHATh HAYYHBI METOJ TMO3HAHUS TPU BBIIOJIHEHUHM HUMHU YYEOHBIX
HUCCJICJOBAHUM.

B ocHOBY kypca (usuku A ypoBHsS cpeHero oo1iero o0pa3oBaHus MOJI0XKEH Pl
ueu, KOTOpbIe MOYKHO PAaCCMaTPUBATh KaK IPUHIUIIBI €0 MOCTPOEHUS.

Hoess yenocmunocmu. B COOTBETCTBHM C HEM Kypc SBISETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepuall U3 BCEeX pa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOU (U3UKHU.

Hoes cenepanuzayuu. B cooTBEeTCTBUU C HEW mMaTepual Kypca QU3UKH 00beAUHEH
BOKpYr (¢usnueckux Tteopuil. Benymmm B Kypce sBisieTcss  (GOpMHpPOBaHUE
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U TOJIE.



Hoea eymanumapuzayuu. EE peanuzauus mpearnojaraer HUCHOJIb30BaHUE
T'YMaHUTapHOTO NOTEHIIHANa (PU3NUECKON HAYKH, OCMBICIICHUE CBSI3H pPa3BUTHUSL (DU3UKH C
pa3BUTHEM OOIIECTBA, a TakkKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU TTpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gbusukm mpejnoiaraer 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUIN N3YUEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MoCpPeICTBOM BBEACHHS 3JIEMEHTOB COJIEP KaHMS,
MOCBSIIEHHBIX HAKOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHHMKH W TEXHOJOTHM, a Takke OOCYXKICHHsS MpoOJeM palMoOHaIbHOTO
IPUPOJIOTIONIH30BAHUS U IKOJIOTHYECKO 0€301MacHOCTH.

CrepXKHEBBIMH  DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus SBISIIOTCA (Qu3nyeckue Teopuu ((popMUpPOBAHUE TMPEACTABICHUM O
CTPYKTYpe TMOCTpOCHHsI (U3MUECKOW TeopuH, poiii (yHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX NPEJICTABICHUAX O MPUPOJE, TpaHUIaX MPUMEHUMOCTU
TEOpUiA, JIsl ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3MKU pean3yeTcs MPekIe BCEro
3a CYET OpraHu3aly SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyyvaromuxcs. st 6a30Boro
YpOBHA Kypca (PU3UKH — 3TO HCTOJIb30BaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOPATOPHBIX paboT, KOTOPHIE B MpOrpaMme Mo Gpu3rke 00beIUHEHBI
B OOIIMI CITMCOK YYEHUYECKUX MPAKTUYECKUX paboT. Brinenenue B ykazaHHOM NEpedHe
nabopaTopHBIX pabOT, MNPOBOAMMBIX [IJII KOHTPOJISI U OIEHKH, OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTEIBHOrO MpoIlecca MUCXO/As U3 OCOOCHHOCTEH MIIAHUPOBAHUS U
ocHalleHus kabunera ¢usuku. [Ipu sToM obecneunBaeTcsi OBIaJeHHE O0YyYarOIUMUCS
YMEHUSIMA ~ TPOBOAUTH KOCBEHHBIE  HM3MEpPEHHUs, HCCIEJOBaHUS  3aBUCHUMOCTEH
(bU3HYEeCKNX BEIMYUH U TTOCTAHOBKY OMBITOB 110 TIPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHUE yNenseTcs: peleHn0 pacyETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM [IJIs PACUETHBIX 3ajlad TPUOPUTETOM SBISIOTCS 3aJadyd C SBHO 3aJJaHHOM
¢bu3nUecKkoil  MOJENbI0,  TO3BOJISIONIME  MPUMEHATh  W3Y4YEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U WUHTETpUpys 3HAHUS U3 Pa3HBIX
paznenoB. Jlis kauecTBEHHBIX 3a7]a4 MPUOPUTETOM SBJISIOTCS 3aJaHHs Ha OOBSICHEHUE
npoTeKkanusi (U3NYECKUX SBICHUNW M TPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroliue
BbIOOpa PU3NUECKON MO ISl CUTYyallMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusamu PI'OC COO k MarepuasbHO-TEXHUUYECKOMY
oOecrieueHuto y4eOHoro npoiecca 6a30BbIil ypoBeHb Kypca (DU3UKK Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHMsl TOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOuHeTa (DU3UKU
WIM B YCIOBUSIX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku M0KHO OBITH HEOOXO0AMMOE J1abopaTOpHOE 000pYyI0BaHUE
JUTSL BBITIOJTHEHUS! YKa3aHHBIX B TIporpaMme Mo (U3MKe YYEHHYECKUX MPAKTHYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYIOBaHHE.

JlemoHCTpanmoHHoe 00opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHM C IPUHIIMIIOM
MUHUMAJIBHOM JIOCTATOYHOCTHM U O0OECTHeurBaeT IIOCTAHOBKY TIEPEUMCICHHBIX B
nporpaMMme Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMA JJisi HCCIEAOBAHUS H3y4aeMBbIX



SBJICHUN U TPOIECCOB, IMIUPUUECKUX U (HYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopaTopHoe  oOopymoBaHWE JUISI  YUYEHMYECKMX  TMPAKTHYECKUX  paldoT
dbopmupyeTcsl B BUJIE TEMAaTHYECKUX KOMIUJIEKTOB U 0OECIieurBaeTCsl B pacyéTe OJHOIO
KOMIUIEKTa Ha JBYX oOyuwaromuxcs. TemaTHdeckue KOMIUIEKTHI J1TaOOpaTOPHOIO
000pyAOBaHUS JOJIKHBI OBITH TOCTPOEHBI HA KOMIUJIEKCHOM HCITOJIb30BAaHUU aHAJIOTOBBIX
U UPPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BUJE
U (POBBIX JIAOOPATOPHIA.

OCHOBHBIMHU LIETISIMU U3yU€HHUS (PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHHre MHTEpEca U CTPEMJICHHS O00yUYalOIIMXCs K HAYYHOMY H3YUYEHUIO

PUPOJIbI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE IMPEACTABICHUN O HAYYHOM METOJAE IMO3HaHWS U (GOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yyibTaTa H3Y4YECHHs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHre yMeHUI OOBSICHATH SIBJICHHUS C HUCIOJb30BaHHEM (U3MUECKUX
3HAHUM U HayYHBIX JIOKA3aTEIbCTB;

e (QopmupoBaHue mnpeaCTaBIEHUNH O poiau GU3UKKA IS Pa3BUTUS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTiokeHne HTUX 1ielied obOecrneurnBaeTCcsl pEIIeHHEeM CIEAyIIUX 3aJad B

npolecce u3ydeHus Kypca GU3UKM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

e TMpuoOpeTeHue CUCTEMbl 3HAHUNU 00 OOHMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIOYAs  MEXaHUKY,  MOJEKYJSIpHYIO  (PU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (opmupoBaHHe YMEHHI NPUMEHITh TEOPETUUYECKUE 3HAHUS ISl OOBSCHEHUS
bu3NYecKUX SBICHUN B MPUPOJE W JUIsl MPUHATHS MPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB peHIeHUs] Pa3IUYHbIX 3a/1au C SIBHO 3aJlaHHON (pU3ndecKoit
MOJIENIbIO, 3a/1ad, TOJIPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3/IaHHe (PU3NYECKON
MOJIeH, aJIeKBaTHOM YCJIOBUSM 3a/1auu;

e TOHUMaHWE (PU3UYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB
M TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

e OBJQJICHHME METOJaMH CaMOCTOATEIbHOTO IUIAHUPOBAaHUS U TMPOBEICHUS
bu3NYeCKMX OJKCIIEPUMEHTOB, aHajdu3a MW HHTepHpeTaluu uHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

e CO3JIaHHME YCIOBUW IS pPa3BUTHS YMEHHMH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATETLHOCTH.

Ha w3ydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YypPOBHE CpEeAHEro OOIIero
obpazoBanus otBoauTcst 170 yacoB: B 10 kmacce — 102 yaca (3 yaca B Hemento), B 11
Kjacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemslii B mporpamMme no (Gpusuke nepeyeHs 1a00paTOPHBIX U MPAKTUUECKUX
paboT SBISIETCS] PEKOMEHIOBAHHBIM, YUUTENb JeJIaeT BHIOOP MPOBEIEHHUS JIa0OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATBHBIX OCOOEHHOCTEN 00YYarOIINXCA.



COJEP/KAHUE OBYUEHUSA
10 KIIACC
Paznen 1. ®usuka 1 MeTOAbI HAYYHOT 0 TO3HAHUA

®dusuka — Hayka o mpupoje. HayuHble METOABI TTO3HAHUS OKPYKAIOIIEr0o MUpA.
Ponp skcnepuMeHTa WU TEOPUM B MPOILIECCE MO3HAHUS MPUPOALI. IKCIEPUMEHT B
dbusuke.

MopenupoBanue (GU3MUECKUX SBJICHUH H TporieccoB. HayuHble THUIIOTE3HI.
dusnyeckne 3aKOHBl M TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Ponws u MecTo pu3uku B popMHUpPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpA,
B MPAKTUYECKOMN JIESITETLHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosbsie ¥ IUGPOBLIE U3MEPHUTEIIHLHBIC TPHUOOPHI, KOMITBIOTEPHBIC TaTUNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBIkeHHE. OTHOCHUTEILHOCTH MEXAaHUYECKOTO  JIBHIKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienre, CcKOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAas CKOpPOCTh) U
YCKOpPEHUE MAaTepUaIbHOW TOYKH, WX TNPOCKIMU HA OCH CHUCTEMBl KOOpIMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPSMOJIMHEWHOe JBukeHHe. [paduku
3aBUCUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, ITyTHU U TIEPEMEIICHUS] MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKOpeHrue CBOOOHOTO TaeHus.

KpuBonuHeitHoe aBuxeHue. [[BuxeHne MaTepuaibHON TOYKHU MO OKPY>KHOCTH C
MOCTOSIHHOM IO MOJYJIIO CKOPOCTBhIO. YTJI0Basi CKOPOCTb, JIMHEHHAs! CKOpOCTh. [lepron
U yacTota obparieHus. LleHTpocTpeMUuTenbHOE YCKOpEHHE.

TexHuueckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHapSJI0B, IICTTHBIE U PEMEHHBIC TIEPEIAUU.

Jlemoncmpayuu

Mojenb cuCTeMBbl OTCU€Ta, WIIIOCTpAllMsl KHHEMATHUYECKUX XapaKTEPUCTHUK
JIBMOKCHUS.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B Pa3pe’KE€HHOM MPOCTPAHCTBE.

HaGmronenne nBwKeHWS Tena, OpOIIEHHOTO TOJa YIJoM K TOpPU3OHTY U
TOPU30HTAJIHHO.

N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpagnenne ckopocT Ipu ABUKEHUU 10 OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABUXKEHUSA C LEJIbIO OMPEACICHUS MTHOBEHHOM
CKOPOCTH.



HccnenoBaHne COOTHONIEHUS MEXAY IYyTAMH, TNPOWICHHBIMH TEJIOM 3a
NOCJIEIOBATENIbHBIE PABHBIE TPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH
C Ha4aJIbHOUW CKOPOCTHIO, PABHOW HYIIIO.

N3yueHne nBUKEHUS IIAapUKa B BI3KOW JKUIKOCTH.

N3yyenue aBMXeHHs Tela, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocutTenbHOCTH [anmuiiest. IlepBoiid 3akoH HetoTona. UHEpunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cwi. Bropoit 3akon Herotona 1jis
MaTepuaabHOM TOUKU. TpeTuit 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsokectd. IlepBas kocmMuyeckass CKOpOCTb.

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

Tpenue. Bunsl TpeHus (Iokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHUs CKOJIbKEHHsS U cuia TpeHus mnokos. Kosddurument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[locTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COITIOTHO TBEPAOTO TeNa.

MoOMEHT cuiIbl OTHOCUTENBHO OCU BpameHus. [lnewo cunbl. YcioBus
paBHOBeCUS TBEPIOTO TENA.

TexHuuecknue YCTpONCTBA H MPAKTUYECKOE MPUMEHEHUE: MOIUIUITHUKM,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLUH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOMINX TEN.

Bropoit 3akon HeroToHA.

Nsmepenue cuit.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Teya. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuyenue aBmxeHus: Opycka 1o HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HHUKAKOIIMX B MPYXKUHE U
PE3UHOBOM o0pasiie, OT UX AehopMalii.

HccnenoBanue ycnoBUid paBHOBECHUS TBEPIOTO TENA, HMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexaHuke

Umnynbe MaTepuasibHOW TOYKHA (TeNla), CHUCTEMBbl MaTepUajbHBIX TOYEK.
NMnynbec cuinbl M M3MEHEHUWE HMIyJbca Teja. 3aKOH COXPAaHEHUS HWMITYJIbCa.
PeakTuBHOE BUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBI.

Kunernueckass oHeprusi maTepualbHOM TOYKH. Teopema 00 HW3MEHEHUU
KHUHETUYECKON SHEPTHH.



[TorennnanbHas 3Heprus. [loTeHnManbHas SHeprus ynpyro jaedpopMUpOBaHHON
npykuHbl. [loTeHIMaIbHAS SHEPTHS Teda BOJIU3U MMOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble U HEMOTEHIHAIbHBIE CHIbl. CBSI3b paOOThl HEMOTESHIIMAIBHBIX
CUJI C HM3MEHEHMEM MEXaHMYECKOM SHEPruM CHUCTEMbI TEJI. 3aKOH COXpaHEHMS
MEXaHMYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHUE: BOJOMET, KOMEP,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBUKEHHUE.

[Tepexo1 MOTEHIMATBHON YHEPTUUA B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydenne aOCOMIOTHO HEYNPYroro yjaapa ¢ IOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MaSTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIbI C U3BMEHEHHEM MEXaHMYECKOW PHEPruu Teja
Ha NMPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mosekyasipuasi pu3nka 1 TepMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOM TEOPUU M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBumxkenue. Juddysms. Xapakrep [BUKEHUS U
B3aUMOJEHCTBHS YacTHUI BellecTBa. MoJen CTPOEHUs ra30B, )KUAKOCTEN U TBEPIBIX
Ted U 00ObSACHEHHE CBOMCTB BELIECTBAa Ha OCHOBE 3THX Mojeieil. Macca u pa3mepsl
mounekyn. KonnuectBo Beniecta. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uszmepenue. lllkana Temmeparyp
Lenbcus.

Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON
TEOpUH UACATBHOrO Taza. AOcomOTHas TeMmIeparypa Kak Mepa CpelHen
KMHETUYECKOM SHEPrUM TEIUIOBOrO ABMIKEHHMS vactull raza. lllkana temmepatyp
KensBuna. ['a30Bbie 3aKkoHbl. YpaBHeHne MenaeneeBa—Kianelipona. 3akon JlanpToHa.
M3onpouieccbl B HMIEATBHOM Tra3e C IOCTOSSHHBIM — KOJIMYECTBOM  BELIECTBA.
['paduueckoe npeacTaBieHre U30MPOIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIIME JUCKPETHOE CTPOEHUE BEIIECTBA, (OTOrpapuu MOJIEKYJ
OpraHUYECKUX COCTUHEHUH.

OmnpiTel 10 TUDPY3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mopnens onbita lTepHa.

OMnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMOACHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCy/a.



OMNBIThL, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS WIEaIbHOIO rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

Ornpenenenne Macchl BO3AyXa B KIACCHOM KOMHATE HA OCHOBE U3MEPEHUIN
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY NapaMETpaMH COCTOSIHUSI pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucrema. BHYTpeHHsII SHEpruss TEepMOAMHAMUYECKOMN
CUCTEMBI U crocoObl €€ m3MeHeHus. KomudecTBo TeruioTel u pabota. BHyTpeHHss
SHEPIUsi OJHOATOMHOTO HJICAIBHOTO ra3a. Buasl Temionepeaadn: TEIIONPOBOIHOCTD,
KOHBEKLIMSI, M3JIy4YCHHUE. YIeJIbHAs TEIUIOEMKOCTh BellecTBa. KOJMYECTBO TEIIOTHI
IpU TEIUIoNepeaye.

[lonsitue 00 amuabaTtHOoM mporecce. [lepBblif 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3aKOHa TEPMOAMHAMUKHM K u3ompoieccam. ['paduyeckas
UHTepIpeTalus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TeruoBbie MamuHbl. [IpuHIUNBI eHCTBUS TEIUTOBBIX MamuH. [IpeoOpazoBanus
SHEPIrUM B TEIUIOBBIX MamuHax. KoddduimeHT mnoie3Horo AeMcTBUS TEIUIOBOU
mamuHbl. [uxn KapHo u ero xoadduumeHT moje3Horo AeHCTBUS. DKOJIOTHYECKUE
pOOJIEMbI TEIUIOIHEPTETUKH.

TexHuuecknue  ycTpoWcTBA M NPAKTHUYECKOE  IPUMEHEHHE:  JIBUTaTellb
BHYTPEHHETO CTOpaHusi, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH SHEPTUU Teja MPU COBEPIICHUH PaOOThI: BBUIET MPOOKHU
n3 OyTHUIKY MO ACHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe
nyTéM TpeHus (BUICOIEMOHCTpAIHS).

W3menenune BHyTpeHHEH SHEPTUU (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OmnpIT 110 a1abaTHOMY PACHIUPEHHUIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoi TypOWHBI, BUTaTelsi BHYTPEHHETO CTOPAaHUS, PEaKTHBHOTO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazosvie nepexoovt

[lapoobpazoBanue u kouaeHcaius. Mcmapenue u kureHue. AOCONIOTHAs U
OTHOCHUTENIbHASl BIIAXHOCTh BO31yxa. HacelmeHHbld mnap. YaenpHas Temora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KUTIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucranmuueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctauioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. I[lmaBinenue wu
KpUCTaITU3aIus. Y ienbHas Tersiora rmiaBieHus. Cyonumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.



TexHuueckue yCTpOWCTBA U TNPAKTHUECKOE NPUMEHEHUE: TUTPOMETPp U
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUU TOJTYYEHHUSI COBPEMEHHBIX MaTEPUaIOB, B TOM
YHCJIC€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npu noHM>XEHHOM J1aBJICHUM.

Crioco0bl M3MEPEHUS BIIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. daekTpoguHaMuKa
Tema 1. dnekmpocmamuxa

DnekTpu3auus Tell. DIEKTpUUECKUd 3apsia. [[Ba BuAa 3JMEKTpUUECKUX 3apsioB.
[IpoBOAHUKH, TUAIEKTPUKNA U MOJTYIPOBOAHUKH. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO
3apsaa.

Bzaumoperictue 3apsinoB. 3akoH Kymnona. ToueuHbId 2JIEKTpUUECKHI 3apsl.
Onektpuueckoe mnoisie.  Hampsok€HHOCTh — dnekTpudeckoro  nois.  [IpuHowun
CYNEPHO3ULUH JIEKTPUUECKUX T0JIeH. JIMHUM HAPSAKEHHOCTHU JIEKTPUUECKOTO TOJIS.

PaGota cun snexrpocratnyeckoro moisa. [lorenmman. Pa3zHOCTh MOTEHLMATOB.
[IpoBOAHUKM W JUAIEKTPUKU B DIIEKTPOCTATHYECKOM Tone. Jludnekrpuueckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcatop. ONEKTpPOEMKOCTh IUIOCKOTO KOHAEHCATopa.
DHeprus 3apsiKEHHOI0 KOHIEHCATopa.

TexHuueckne ycTpoWCTBA H NPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOT,
ANEKTPOMETpP,  DJIEKTPOCTAaTHYECKas  3alluTa, 3a3eMJICHHE  DJIEKTPONpUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alllapat, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMIT IEUCTBUS SIEKTPOMETPA.

B3anmopelicTBuEe Ha’IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO0 KOHAEHCATOpa OT IUIOMIaAM IUIACTHH,
PAcCTOSIHUSI MEXAY HUMH U AUJIEKTPUUECKONU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTI0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuit mok. Toku é paznuunsix cpedax

OJIEKTPUYECKUM  TOK. YCIOBUSA  CYIIECTBOBAHMSI  JJIEKTPUYECKOTO  TOKA.
Hctounmku Toka. Cuia toka. [locTOSHHBIN TOK.



Hanpsixenne. 3akon OMa [1J1s yyacTka LenHu.

OJIEKTPUUYECKOE  CONMPOTUBJIEHUE. YEIbHOE  COINPOTHUBJIEHHWE  BEIIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOIHUKOB.

PaGora  anexTpuueckoro - TOKa. 3akon  [xoyns—Jlenua. MoIiHoCTh
AJIEKTPUYECKOTO TOKA.

DNEKTPOABIIKYILASI CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH
OmMa 17151 IO THOM (3aMKHYTOM ) JIeKTpruueckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI TPOBOJUMOCTDH TBEPABIX METAJIJIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METAJJIOB OT TeMnepatypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CoOcTBeHHas " puMecHast MPOBOJIUMOCTH
noJIyripoBOoAHUKOB. CBOMCTBa p—n-niepexoa. [loaynpoBoIHUKOBEIE TTPUOOPHI.

OJIeKTpUYECKMM  TOK B pacTBopax W  paciuiaBax  dJIEKTPOJIMTOB.
DIEKTPONIMTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSTEIbHBIN pa3psi/l.
Mounus. I1na3ma.

TexHuueckue yCTpPOMCTBA UM  MPAKTUYECKOEC MPUMEHEHHUE: aMIEPMETP,
BOJIBTMETP, peocTaT, MCTOYHUKH TOKa, dJEKTpOHarpeBaTelibHbIe MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TMPUOOPHI, TEPMOMETP COINPOTHBIICHHUS, BaKYYMHBIA THOJ,
TEPMHUCTOPHI U (OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TaJbBAaHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HaNpsIAKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS UWJIUHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuala.

CwmeliaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipasmoe wu3MepeHue BIAEKTPOABWXKYIIEH cwibl. KopoTkoe  3ambIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBRIICHMUSI.

3aBUCUMOCTb COMIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBoii pa3psii U MPpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JTUO/IA.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne cMeanHoTro COeIMHEHNS PE3UCTOPOB.

N3Mepenune »aeKTpPOABUXKYIIEH CHJIbI MCTOYHHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue smekTpomusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C
Y4ETOM  COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nousimusi, CBSI3aHHBIE C M3YYCHHUEM METOJOB HAYYHOTO
MO3HAHMS: SIBJICHUE, HAYYHBIN (akKT, TUNoTe3a, Gu3ndeckas BeJIMYnHa, 3aKOH, TEOpHs,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISJTMPOBaHNe, MOJIEIh, U3MEPECHHUE.



Mamemamuxka: penieHue CUCTEMBbl YpaBHEHUU, JHHEWHas GyHKIUA, napabdoda,
runepOosiia, uX TpaduKd W CBOMCTBA, TPUTOHOMETpPUYECKUE (YHKIHH: CHUHYC,
KOCUHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI U
UX MPOEKIIMU HA OCH KOOPAHMHAT, CII0KEHHUE BEKTOPOB.

buonocus: mexaHudeckoe IBHKEHHE B JKUBOW mpupoae, Auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAauu, TEIJIOBOE pPaBHOBECHE),
AIEKTPUYECKHE SIBJICHUS B )KHBOU MpUpPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH M Ta3oB,
AIEKTPUUECKHE CBOMCTBA METAILJIOB, DJIEKTPOJIMTUYECKAS TUCCOLIMALINS, TaTbBaHUKA.

l'eoepaghus: BIaXXHOCTb BO3]lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE IBIKEHHUM C MCIOJIB30BAHHEM MEXaHU3MOB, yUET
TPeHUs] B TEXHHUKE, MOJIIUITHUKH, MCTOJIb30BAHME 3aKOHA COXPAHEHHS HMITyJIbCca B
TEeXHUKEe (pakeTa, BOJOMET U JIpyrue), JBUTATENIb BHYTPEHHETO CropaHus, MmapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHAMIIMOHEP, TEXHOJOTHMH  TOJy4YeHUs
COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE HAHOMATEpUaJIOB, MU HAHOTEXHOJOTHH,
ANEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE JIIEKTPOMPHUOOPOB, KCEPOKC, CTPYWHBIN
OPUHTEP, DJIEKTPOHATPEeBATENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE MPUOOPHI,
raJibBaHUKA.

11 KIJACC

Paznen 4. diaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocTossHHBIE MarHuThl. B3amMojeilicTBHE MHOCTOSHHBIX MAarHuToB. MarHuTHOE
nosie. Bektop MarHuTHOW MHAYKIWU. [IpUHIUN CYNEprnO3UIIMKM MAarHUTHBIX TOJIEH.
JluHMM MarHuTHOM WHAYKIWU. KapThHa JMHAM MarHUTHOM WHAYKIUU TIOJA
ITIOCTOSTHHBIX MarHUTOB.

MarauTtHoe noJie MpoBOJAHUKA ¢ TOKOM. KapTuHa TMHUN UHAYKIMU MAarHUTHOTO
noJisl JJIMHHOTO TMPSAMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBLEBOTO ITPOBOJHUKA,
KaTyIIKu ¢ TOKOM. OnbIT Ipcrena. BzaumoaeiicTere mpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOJy/b W HampaBiieHUe. JIBM)KEHUE 3aps>KeHHOM 4YacTUIlbl B
OJIHOPOJTHOM MarHuTHoM moJie. Pabota cuibl Jlopenna.

SBieHNE ANEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHUTHON MHIYKIIWU.
DNEeKTPOABWKYIIAS CUJIa UHAYKIIUHM. 3aKOH 3JICKTPOMAarHUTHON MHAYKIUK Dapajes.

BuxpeBoe »aiiekTpuueckoe Tosie. OJEKTPOJABHXKYIIas CUJa WHIYKIUA B
MPOBOJHUKE, IBHKYIIIEMCS TOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHME  CaMOMHAYKIMHU.  OJIEKTPOABIKYILAS  CuUJa
CaMOMHIYKIINH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.



TexHuueckne ycTponucTBa U MPAKTUUECKOE NMPUMEHEHHE: TOCTOSSHHBIE MArHUTBHI,
AJEKTPOMArHUThI,  BJEKTPOJBUTaTENb,  YCKOPUTEIU  DJIEMEHTAPHBIX  YACTHII,
WHJIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O Ty4YKa MAarHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE FIEKTPOMArHUTHOW MHIYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTh DJICKTPOABIKYILEH CHUJIbI WHIYKIMA OT CKOPOCTH HW3MEHEHUS
MarHUTHOT'O ITOTOKa.

SBiIeHNE CAaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHnrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBICHUS SJIEKTPOMArHUTHON MHTYKITUU.

Pa3nea 5. Kosedoanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas cUcTEMA. CBobOoiHbIE MEXaHUYECKUE Kosie0aHus.
'apmonnyeckue konebanusi. [lepmon, wacrora, amrumtyaa W ¢dasza KoneOaHMIA.
[IpyxuHHBI MasATHUK. MaTeMaTHU4YEeCKUU MAasTHHK. YPaBHCHHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpupiit  koHTyp. CBOOOAHBIE O3JIEKTPOMATHUTHBIE KOJeOaHUS B
UJCAUTBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXAy MEXaHUYeCKUMU U
ANEKTPOMArHUTHeIMH KoJebanusiMu. @opmyna ToMcoHa. 3aK0H COXpaHEHUS YHEPTUU
B UJCAIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarommx KosneOaHusX. BbIHyXJIeHHbIE MEXaHMYECKHE
kosnieOanus. Pezonanc. BeiHyX/1eHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHNS.

ITepemennbii  TOK. CUHYCOMJANbHBIM  TEPEMEHHBIH  TOK.  MOIIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYIHOE M [JEUCTBYIOIIEE 3HAYEHUE CWJIBlI TOKAa U
HaIPSKEHUS.

Tpancdopmartop. IlpousBoacTBo, mnepemadya U MOTpeOSEHUE BICKTPUUECKOMN
SHEPIUM. OKOJOTHMYECKHE PUCKU TPU MPOU3BOACTBE 3JIEKTposHepruu. Kymnbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KosieOaTeabHOM cucTeMbl (MPYKUHHBIA WU
MaTeMaTU4YEeCKUM MasiTHUK).



HaGmronenue 3aTyxaronumx KojaeOaHuH.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmronenue pesonanca.

CBOOOHBIE DJIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuwuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa W HANPSIKEHUST OT BPEMEHHU) JJIs
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc 1mpu  MOCIEIOBATEILHOM  COCAMHEHUH  PE3UCTOpa,  KATYIIKU
WHJYKTUBHOCTHU U KOHIEHCATOPA.

Mojenb TUHUU 3JIEKTpOonepeaadn.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HccnenoBanne 3aBUCHUMOCTH TEepUOa MajbIX KoyieOaHWM Trpy3a Ha HHUTH OT
JUTUHBI HUTH U MacChI Tpy3a.

HccnenoBanne mepeMEeHHOr0 TOKAa B IIEMM W3 IOCJIEI0BATEIBLHO COCIMHEHHBIX
KOHJICHCATOpPa, KaTYyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 80TIHbL

Mexanuyeckue BOJIHBI, YycioBusl pacnpoctpaneHusa. Ilepuon. CkopocThb
pacnpocTpaHeHuss MW JUIMHA BOJIHBL. llomepeuHble M MOPOJIOJbHBIE  BOJHBI.
Nutepdepentus n nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCIIOBUSI HU3Ty4YEHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snexkrpomarnutHoi BosiHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHHUE, MPEIOMIICHHE, NOJApu3aius, IuQpakius,
unTepdepernns. CKOpoCTh AJIEKTPOMAarHUTHBIX BOJIH.

[IIxkana »JEKTPOMArHUTHBIX BOJIH. [IpuMeHEHHE SJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTpOMCTBA M TMPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas [MarHoOCTUKa B TEXHUKE M MEAUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPaHEHHUE TTOTIEPEUHBIX U MTPOIOILHBIX BOJIH.

Komne6:mromeecst Tes10 kKak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus 1 IpeJIoMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHint u TuGppakiind MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIUTYAOW U 4aCTOTOM
KOJICOaHUM.

HccnenoBanne CBOMCTB 3JIECKTPOMAarHUTHBIX BOJIH: OTPaXXK€HUE, MPEIIOMIICHUE,
noJisipu3anus, 1udpakiys, tHTephepeHIns.

Tema 3. Onmuka

I'eomerpuueckast ontuka. IlpsMonnHElHOE pacOpocTpaHEHHE CBETa B
ogHopoaHou cpexne. JIyu cBera. ToueyHbIld HICTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHue wn300pakeHUil B
MIJIOCKOM 3€pKaie.

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOJIOTHBIN TOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB Oesoro ceera. LIper.

Coluparomue u paccenBaroliye JuH3bl. ToHKas nH3a. DOKyCHOE paccTosHUE U
ONTHYECKasl CUjla TOHKOW JuH3BL. [locTpoeHue H300pakeHUl B COOMpPAIOIIUX H
pacceuBaroux JuH3ax. @opMyra TOHKOW JUH3BL. Y BEIUUCHUE, JaBAEMOE JIMH3O0M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. MUatepdepenius cBera. KorepeHTHbIE HCTOUYHUKHU. Y CIIOBUS
HAOII0JIEHUs] MAaKCUMYMOB W1 MUHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTHHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus ceta. JudpakuronHas peméTka. YcaoBrue HAOIIOICHUS TJIABHBIX
MaKCUMyMOB TMpHU TaJCHUM MOHOXPOMATHYECKOIO0 CBeTa Ha JIU(PPAKIIMOHHYIO
PELIETKY.

[Tonsipuzanus cBeTa.

TexHuueckue yCTpOHCTBA M TMPAKTUYECKOE TNPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOSKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakImoHHas pemeéTka, moaspoul.

Jlemoncmpayuu

[IpsmonHEliHOE pacnpoCTpaHEHUE, OTpPaXE€HWE W TPEJIOMIICHHE CBETa.
Ontrueckue mpuoopHI.

[TonHoe BHyTpeHHEE oTpaxkeHrue. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIa.

HaGmonenne natepdepeHnm crera.

HabGmonenune nudpakinu ceera.

HaGmronenne nucnepcuu cBeTa.

[Tonydyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne nmokasaTessi NpeOMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB U300payKeHUM B JIMH3AX.

HaGmronenune nucnepcuu cBeTa.

Paznen 6. OcHOBBI CrIENMAIbHON TEOPHUH OTHOCUTEJIBHOCTH

['paHuIEIl TPUMEHUMOCTH KJaccuueckorl mexaHuku. [locTymnaTel creruanbHON
TEOPUU OTHOCUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBEeTa B BaKyyMe,
IPUHITUIT OTHOCUTEILHOCTH DWHIIITEHHA.

OTHOCUTENTFHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpAICHHE
JUTAHEL.



9H€pFI/I}I 1 UMITYJIbC pGH}ITI/IBI/ICTCKOﬁ YaCTHUIIbI.

CBs13p Macchl C SHGPFI/Ieﬁ n HUMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTUIIbI. 9H€pFI/I}I
ITOKO4I.

Pa3nen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (DOTOHA.

OtkpeiTie u uccinenoBanne Gorordpdexra. Onbitel A. I'. CroseroBa. 3aKOHBI
dboroaddexra. YpaBHenue OuHmTerHa i (ororddekra. «KpacHas rpaHuia
dbotorddexra.

JlaBnenwme cBeta. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOWCTBa U MPAKTHYECKOE TMpUMEHEHHe: (HOTOIIEMEHT,
dboTogaTUMK, COTHEYHAsi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHelIHETo GhoTodd dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIL.
[Inanetapnas monens aroma. [loctynatsel bopa. M3nydyenue u norsioimenne GoToHOB
IpU MEepPEeX0jie aToMa C OJJHOTO YPOBHS dHEpruu Ha Jpyroil. Bunsl cnextpoB. Crektp
YpOBHEMW SHEPTUH aTOMa BOAOPO/IA.

BonnoBbie cBoiicTBa yactun. BomHbl ne bpousnda. KopnyckysisipHO-BOJIHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JTyYCHHUE.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHECHUE: CIIEKTPAJIbHBIN aHAIN3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OrnpeneneHue IJIMHBI BOJHBI Ja3epa.

HaGmronenne MuHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

HaGmonenne nuHeM4aToro cekTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTBI, JIOKa3bIBAIOIIME CJIOXKHOCTh CTpOeHMs sfpa. OTKphITHE
paguoakTuBHOCTH. OmnbIThl Pe3epdopaa mo omnpeneneHuo cocTaBa paJHMOaKTUBHOTO

uznyuenusa. CBoiicTBa anbda-, Oeta-, raMma-u3nydeHus. BiausHue paanoakTUBHOCTH
Ha >KMBBIE OPTaHU3MBI.



OtkpeiTHEe TpoTOHA U HehTpoHa. Hykimonnas wmoxpens sigpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. IeKTpOHHBINA U MMO3UTPOHHBIN OeTa-pacnaj. ["amma-uznyuenue.
3aKOH PaMOAKTUBHOrO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. Jle@exT macchl siapa.

SAnepnsie peakuuu. [leneHue u cuHTE3 A1€EP.

SAnepnsiit peakrop. TepmosiaepHsiit cuaTe3. [IpodiieMbl U IEPCIIEKTUBHI SIACPHON
SHEPIreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble yacTUllbl. OTKpBITHE MO3UTPOHA.

MeTtoibl HAOJIIOIEHUS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoeHCcTBUA. EAMHCTBO u3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa W MPAKTUYECKOE INPUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, siaepHblit peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BUTHS acTPOHOMHH. [IpuKiaTHOE M MUPOBO33PEHUECKOE 3HAUYECHUE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sgpkue 3BE3NBI, IUIAHETHl, HX BUIUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk 3Heprun ConHua v 3BE3A. 3BE3NBI,
UX OCHOBHBIE XapaKTEpUCTHKHU. J[MarpamMma «CHEKTPaJbHBIA KJIACC — CBETHUMOCTBY.
3BE3MBl TJIABHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS
3BE3]l TJIABHOW TOCIJIEIOBATENIbHOCTH. BHyTpeHHee cTpoenue 3BE3n. COBpEMEHHbIE
NPEACTABIEHUS O MMPOUCXOKICHUH U 3BoJIFoMU COJIHIIA U 3BE37. DTallbl )KU3HU 3BE3I.

Muneunsiii Ilyts — nHama Ianaktuka. Ilonoxxenue u nBukenue CoJiHIIA B
lNanaktuke. Tunbl ranakTuk. PaguoranakTuku M KBazapbl. UEpHBIE IBIPBI B sSApax
rajgaKkTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa066ma. Pa3Oeranue ramakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE U3IIydeHNUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenust HEBOOPYKEHHBIM TIJIa30M C MCIOJIb30BAHMEM KOMITBIOTEPHBIX
NPWIOKEHUN ISl OmpeNeseHUs] TMOJO0XKEHNUs HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1si CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3BI.

Hab6monenus B Teneckomn JIynsl, uranet, Mneunoro I1ytw.

O6o00maromnee MOBTOPEeHUE



Ponb ¢u3ukm 1 acTpOHOMUN B SKOHOMHYECKOW, TEXHOJIOTUICCKON, COMATBHON
M DTHUYECKOH cepax MesTEIBHOCTH YeJ0BeKa, POjh U MECTO (PU3UKH M aCTPOHOMHUU B
COBpEMEHHOW HAy4YyHOW KapTHHE MHUpa, POib (PU3MYecKol Teopuu B (HOpMHpPOBaAHUH
NPECTaBICHUH O (PU3NYECKOW KapTHHE MHUpPA, MECTO (U3NYCCKOW KapTHHBI MHpa B
00IIIeM psTy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX MTPEICTABICHUHA O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3ydenne kypca ¢us3uku 0Oa3oBoro ypoBHsS B 11 Kiacce ocymiecTBisIeTCS ¢
yu4€TOM COAEpKATEIbHBIX MEXIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonsmus, CBSI3aHHBIE C W3YYCHHEM METOIOB HAyJHOTO
TIO3HAHUS: SIBJICHUE, HAYYHBIN (haKT, TUnoTe3a, pu3ndeckas BeJIMUnHA, 3aKOH, TEOpHs,
HaOII0IeHNEe, SKCIIEPUMEHT, MOJISTTUPOBaHUE, MOICITb, U3MEPCHHE.

Mamemamuxka: perieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (DYHKIINN:
CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHl M WX MPOEKIMA Ha OCH KOOPAHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOJIHBIC
DJIEMEHTApHBIX (DYHKIMN, TPU3HAKY MTOI0OHS TPEYTOJLHUKOB, ONPEACIICHUE TUTOIIA TN
TIOCKUX GUryp U 00BEMa Ted.

buonoeus: >nexTpuueckue SBICHHS B OKHBOH TPHUPOAE, KOJIeOaTeIbHbIC
IBW)KCHUS B JKUBOW IMPUPOJE, ONTHUYECKHUE SIBJICHHS B JKMBOH TPUPOJE, NEHCTBUE
pajnanyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHUE aTOMOB M MOJICKYJ, KPHCTaNIMYECKash CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pPa30BaHMS KPUCTAUINYECKON PEIIETKH, CIIEKTPAIBHBIN aHaJH3.

l'eocpagpus: MarHUTHBIE TIONIOCAa 3E€MITH, 3aJI€KH MarHUTHBIX pya, GpoTochéMKa
3eMHOI MTOBEPXHOCTH, MpeICKa3aHNe 3eMIICTPSICCHHIA.

Texnonocus:  TUHUM  DJIEKTpOIIepenad, TEHepaTop TIEPEeMEHHOro  TOKa,
DJIEKTPOJIBUTATENb, WHAYKIIMOHHAS T€4Yb, paaap, paguoNpHEMHHK, TEICBHU30p,
anTeHHa, tenegoH, CBY-medb, NPOCKIIMOHHBIN ammapar, BOJOKOHHAs OMNTHKA,
COJTHeuYHast OaTapesi.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHET'O OBHIEI'O OBPA30OBAHUA
OcBoenue yueOHOro mnpenMera «®du3uka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (6a30BbI YpOBEHb) JOJKHO OOECIEUYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Dusnkay T0JHKHbBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIEHHMH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITA U OMbITA JESITEIHOCTH B IMPOIIECCE pean3allid OCHOBHBIX HaIpPaBJICHHI
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUK 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKHMX TYMAHHUCTUYECKUX |
JEMOKPaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEpECAX TpakIaHCKOTO
o0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNg;

YMEHHUE B3aMMOJIECTBOBATH C COITMATBLHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXkKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCJIE B
TS TEIBbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero Gpu3n4ecKkoil HayKke;

5) Tpy10BOro BOCIMTAHMS

MHTEpEC K pa3MYHbIM cdepaMm MpodecCHuOoHANbHOU IESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PM3UKOM U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;



TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(hU3UKH Ha IPOTSHKEHUHU BCEH JKHU3HU,

6) 3K0J10rNYeCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYphl, OCO3HaHHWE TJIO0AIHLHOTO
XapaKTepa PKOJOTUUECKUX TPOoOIeM;

TUTAHUPOBAHWE U OCYIIECTBIIEHUE ICUCTBUM B OKPY KAIOIIEH cpejie Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuIipeHre OIbITa JASATETbHOCTH HKOJOTHMYECKOM HamnpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) IEHHOCTH HAYYHOI0 TO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAY4YHOW JeATEebHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus  (QU3UKA  OCYIIECTBIATh  IPOCKTHYHO M HCCIEIOBATEIBCKYIO
NeATeIbHOCTh UHINBUIYAJIFHO U B TPYIITIE.

METANPEMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJIIMPOBaTh W aKTyallM3UpOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAcisaTh ILEeNU ACATEIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM UM TNPOTHUBOpPEUHsT B  paccMaTpUBaeMbIX
(hUBUIECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH pPEHISHHsS MPOOJIEMBbI C YUETOM aHAIN3a MMEIOIINXCS
MaTepHalbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEIHLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCJICACTBUMN AEATEIHLHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOJIEM.
Ba3oBnble uccienoBareabcKue qeHCTBUSA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEN, KIIOYEBBIMU MOHSATUSIMHU U METOJAMU
(bu3nYeCKOr HaYKH;
BJIAJICTh HABBIKAMU YYEOHO-HUCCIICIOBATEILCKON U TTPOCKTHON JEATEIbHOCTU
B 00J1acTH (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOHUCKY
METOJOB pelIeHusl 3a7a4 (U3UYECKOT0 COJACpP)KaHMS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;
BJIAJIETh BHUJAMHU JCATECIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUS, €Tro
UHTEpIpeTallid, TpeoOpa3oBaHUIO U TPUMEHEHHIO B Pa3IUYHBIX y4eOHBIX
CUTYaITUsAX, B TOM YHUCJI€ TIPH CO3JaHUN YICOHBIX TPOEKTOB B 00JaCTH (PU3UKHU;



BBISIBIIATH TTPHUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJHU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHs, HaXOAWTh apryMEHTHhI IS JO0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIbHON
AESTELHOCTH, B TOM YHCJIE TIPH U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TICPEHOCHTHh 3HaHWUsA 1O (QU3UKE B MPAKTUYECKYI0 0OIacTh
KHU3HEICITCITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh OPUTHHAIBLHBIC MTOIXO0/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE aTbTEPHATHBHBIC PEIICHIS.
Pa6oTa ¢ undpopmanmeii:

BJIaJIETh HABBIKAMU TOJyYeHUs MHPOpMAIH (PU3MUECKOTO COMACp)KaHUS H3
MUCTOYHHKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISITH TIOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETAlni0 WHPOPMAIMU Pa3INYHBIX BHIOB U (Gopm
TPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTh NH()OPMAIINH;

UCTIOIB30BaTh  CpPelCcTBA  HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHH3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECypCOCOEpPEeKCHHs, TMPAaBOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACPX AHUS B pa3IMYHBIX (dopMarax cC
yu€ToM Ha3zHAYCHHUS MHPOPMAIH U 1IEJICBON ayJAUTOPHUH, BHIOMpAst ONTUMAIBHYIO
(dbopMy mpecTaBIeHUS U BU3yalTU3allnu.

KoMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:

OCYIIECTBJIATh OOIIeHWe Ha ypokax (HU3MKH ¥ BO BHE-YPOUHOU
IeSTEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd H  CMSTYarh
KOH(DJIUKTHI,

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON M WHIANBUIYATHHON
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,

NpUHUMATh eI  COBMECTHOH  JCSATEIBHOCTH, OPraHW30BHIBaTH U
KOOPJMHUPOBATh JEHCTBUS TIO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pacmupeneniaTh poiu ¢ y4ETOM MHEHHHA Y4YaCTHHKOB, OOCYXIaTh pPe3yJbTaThI
COBMECTHOU paboTHI;



OLICHMBATh KauyeCTBO CBOETr0 BKJIAJa M KaXIOro yYacTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3ULUKA HOBHU3HBI,
OpPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJECHUE B Pa3IMYHBIX
CUTYalUIX, TPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HMHUIIUATHBHBIM.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISTH MO3HABATENBHYIO JIEITEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEJILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS MPAKTUYECKON PaObOoThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPENOUYTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, aprymMeHTUpOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYAUIHMU B 00JaCTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJaJIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKcHud Kak  OCO3HAHMS
COBEpIIAEMbIX JEWCTBUM U MBICIUTENbHBIX TMPOIECCOB, MX PE3YyIbTAaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH I OLEHKH CUTYyalluH, BHIOOpa BEPHOIO
pelIeHHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH pEHICHUS MO0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX TMpPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce AoCcTHXEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaAMMBI
no ¢u3MKe 1 YPOBHSA CcpeaHero ooOmiero oO0pa3oBaHUA Yy OOYyYaKOIIUXCS
COBEPIIEHCTBYETCS HMOIMOHATBHBIH UHTEIIEKT, Ipeanoiaraomumi
c(hOpMHPOBAHHOCTH:



CaMOCO3HaHMs, BKIIIOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOILIMOHATILHOE
COCTOSIHWE, BUJIETh HAINPaBIEHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN cephl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETyJIUPOBaHMS, BKIIOUYAIONIET0 CAaMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHKEHUIO LETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATh HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
IpYTuX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHWU OOIIECHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenuss B 10 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUN:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B MPAKTUYECKON AEATEINBHOCTH JIIOJIEH;

VUUTBIBATh TPaHUIBl TPUMEHEHUS W3YyYCHHBIX (U3HYECKUX MOJIETEH:
MaTepHalibHas TOYKa, WHEPIHAIbHAs CHUCTeMa OTCcuéTa, adCONIOTHO TBEPIOE TENO,
UJICTbHBIN Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUECKUM 3apsijl pU pelieHnH (PU3NYECKuX 3a/1ay;

pacno3HaBaTh (pu3nyYecKue ABICHUS (TMPOIECCHI) U OOBACHIATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUU CTPOCHHs BEUIECTBA U
ANEKTPOAMHAMUKH:  PAaBHOMEpPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAJeHUE TeJ, IBUKEHUE [0 OKPYKHOCTH, HHEPIHs,
B3auMojieiicTBue Tel, TudPy3usi, OpOyYHOBCKOE TBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHeHNEe 00bEMa Tel PU HarpeBaHUM (OXJIAXKICHUH), TETIIOBOE
paBHOBecHe, UCIAapeHHe, KOHJACHCAIMs, IUIaBlIeHWe, KPUCTaUIU3alus, KUIICHHE,
BJIQXKHOCTbH BO3/1yXa, MOBBIIICHUE IaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXKIy IapaMeTpaMH COCTOSHUSI Ta3a B H30MpOlieccax,
ANEKTpU3AIUS TN, B3aUMOICHCTBIE 3apsI0B;

OMKCHIBATh MEXAaHUYECKOE IBIKEHHUE, UCTONB3Ys (U3UUYECKHUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IEpEeMEIleHHe, CKOPOCThb, YCKOpEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAs SHEPIHsi, MEXaHUYeCKas
pabora, MexaHWuYecKas MOIIHOCTh; MPHU ONUCAHUU TPABWIBHO TPAKTOBAThH
(bu3UYeCKUil CMBICT HCHOJB3yEeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €IMHMUIIbI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTHUMHU
BEJIMYUHAMU;

ONKCHIBATh H3YUYEHHBIE TEIUIOBbIE CBOMCTBA TEJN M TEIJIOBBIC SBICHMUS,
UCTIONBb3Yd (U3MUECKUE BETUYUHBI: JaBJICHHE Tas3a, TeMmIlepaTypa, CpeaHss



KMHETUYECKasi SHEPTUsl XaOTUYECKOTO JBMXKEHUSI MOJICKYJ, CpeIHEKBaIpaTUdHas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOA((PUIIMEHT TI0JE3HOr0 JICMCTBUS TEIUIOBOT'O JIBUTATENs; TPH OINHUCAHUU
NPaBUIBHO TPAaKTOBAaTh (U3MYECKUM CMBICI HCMOJIB3YyeMbIX BEJIWYMH, HUX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(hU3UYECKYIO BETUYMHY C IPYTUMHU BEJIMUYNHAM;

OMUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (PU3NUSCKUE BEIUUUHBI: JICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTH T0JIs, MOTEHIIMAN, PAa3HOCTh MOTEHIMAJIOB;
Opyd  ONMUCAHUM TIPABUIBHO TPAKTOBaTh (U3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJWYWH, WX OOO3HAYEHUS WM EIUHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUMHY C IPYTUMH BETUIMHAMU,

aHAJM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (Ppu3nuecKkue
3aKOHBI U IPUHIUIIBL: 3aKOH BCeMUpPHOro Tsarotenus, I, I u III 3akonsr HptoToHa,
3aKOH COXPaHCHHUSI MEXaHWYECKOW DSHEPruu, 3aKOH COXpaHEHHs UMITYJIbCa,
OPUHLMI CYNEPHO3UIIMU CHUJI, TMPHUHIIMIT PABHOINPABUS HWHEPUHUAIBHBIX CHCTEM
OTCYETa, MOJEKYJISIPHO-KMHETUUECKYIO TEOPHI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMXKEHHUSI MOJIEKYJ C
aOCOJIFOTHOW TeMIepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, Npu 3TOM pa3auyaTh CIOBECHYIO
GhopMyJIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHHUE M YCIOBUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSATh OCHOBHBIC TPHUHIUIIBI  JEWCTBUS MAIllMH, TPUOOPOB W
TeXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS WX 0€30MacHOTO HCIIOIh30BaHUS B
TIOBCEHEBHOM JKU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI TI0 HCCIEI0BaHUIO (U3UYECKUX SIBICHUH U
MPOIIECCOB C HCIMOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HM3MEPEHUM, MPU STOM
dbopmynupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYIO0BaHMs, MPOBOJHWTH OMNBIT U
(GhopMyIHpPOBaTh BHIBOJIBI;

OCYIIECTBJIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEITUYHH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OIIEHKHU MOTPEITHOCTEN N3MEPEHUI;

UCCJIE0BAaTh  3aBHCUMOCTH  MEXHy  (U3UYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUM, MPU ITOM KOHCTPYMPOBATHh YCTAHOBKY,
(UKCUPOBATh PE3yJAbTAaThl IMOJTYYCHHOW 3aBUCUMOCTH (PU3HMYECKUX BEJIMYHMH B
BUJIe TaOIuUIl U TpaUKOB, JI€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHHS;

coOJIro1aTh MpaBmiia 0€30MacHOro TpyAa MpU MPOBEASHUM HCCIETOBAHUMA B
paMKax y4eOHOTrO OKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEILCKOM M MPOCKTHOU
JEATeIbHOCTH C KMCIIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1Ta0OPATOPHOTO
000py1I0BaHUS;

pemars pacu€THble 3a7a4d C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIIbIO,
UCIIONB3Ys (PU3MYECKHE 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a7auu



BBIOMPATh (PU3UUECKYIO MOJIEIb, BBIACIATH (U3MUECKHUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE IS €€ pelIeHUsi, MPOBOJAUTh PacUYEThl U OLEHUBATH PEATBHOCTH
TOJTyYEHHOT'0 3HAUCHUS (PU3NICCKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTHUYECKH HEPOTHBOPEUHBYIO
IETI0YKY PACCYKIEHUH C OMOpol Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
buznyecKue SBICHHUS;

UCTIONBh30BaTh ~ TPH  peHIeHWW  y4eOHBIX  3a7ad  COBPEMCHHBIE
MHPOPMAITMOHHBIC TEXHOJIOTUHU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEACTaBICHUS] yUeOHON M HAYYHO-TIOMYJIIPHOW MH(OPMAINU, TIOTyYEHHOW U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyI0 HHPOPMAITHUIO;

MPUBOJMTH MPUMEPHI BKIIAZa POCCUIUCKUX U 3apPYOCIKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

UCTIOJIh30BaTh TECOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHON JKU3HU
Wi obecrieueHus] 6€30MacHOCTH TP OOpaIeHHH ¢ MPUOOpaMU U TEXHUYSCKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KAOIIEH cpelie;

paboTath B TpymIe C BHIMOJTHCHHEM pPAa3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBaTh PAa0OTy TPYIIbI, PAIMOHAIBHO paclpeiesiaTh OOS3aHHOCTH |
TUIAHUPOBAThH JIEATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB IPYIITBI B PEIICHNE pacCMaTPUBAEMOU TIPOOIIEMBI.

K xonHmy oOydenuss B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh HAa MPUMEPAX POJb W MeCTOo (M3HKH B (OPMHUPOBAHHH
COBPEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUH COBPEMECHHOW TEXHHUKH U
TEXHOJIOTHI, B TPAKTHYECKOH NEATEeIBbHOCTH JIIOJIEH, IETOCTHOCTh M EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBl MPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIEICH:
TOUYCYHBIN AICKTPUUSCKUHN 3apsil, Iyd CBETa, TOUYCUHBIN NCTOYHUK CBETA, SJCpHAs
MOJIeh aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJpa NpH peuieHUH (HU3HUECKHUX
3aad;

pacmo3HaBaTh (hU3NYECKHe sBICHUS (TPOIECChl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKHN W KBAHTOBOW (DPU3WKH: DJIEKTPUYECKasl MPOBOINMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKa, B3aWMOJCHCTBHE
MarHATOB, JJCKTPOMArHWTHAs WHIYKIWS, JEWCTBUE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBWXKYIIMICS 3apsj, 3JCKTPOMAarHUTHBIC KOJCOAHUS |
BOJIHBI, TPSIMOJMHEWHOE pacCIpOCTPaHEHHE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakiuus © TONApHU3alMs CBeTa, MJUCIEPCUS  CBETa,
dbotoanekTpudeckuit 3pdext (potorddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aTroMa BOJOPOAA, €CTeCTBEHHas M HMCKYCCTBEHHAs
pPalMOaKTUBHOCTb;

OIMCHIBAaTh W3YYCHHBIC CBOMCTBa BemlecTBa (DIEKTPUYECKHE, MarHUTHBIC,
ONTUYECKUE,  DJJICKTPUUYECKYI0  TPOBOJAMMOCTh  PA3IUYHBIX  Cpen) |



AJICKTPOMArHUTHBIE sIBJICHUS (TIPOIECChI), HCIONB3YSd (PU3NUECKUue BEITUYUHBI:
AJIEKTPUYECKUIN 3apsji, CHJIa TOKa, DJICKTPUUECKOE HAIPSIKEHUE, AJIEKTPUUYECKOE
COTIPOTHBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIIKYIAs CHJIa, paboTa TOKa,
WHJYKIMSg MarHUTHOTO ToJs, cuia Ammepa, cwia JlopeHia, MWHIYKTHUBHOCTD
KATYyIIKWA, DHEPrus SJIEKTPUYECKOTO W MATHUTHOTO IMOJEW, MEepUoJl M 4YacToTa
KojeOaHuii B KojeOaTeNhbHOM KOHTYpe, 3apsjJ W CHJIa TOKa B TIpoliecce
FapMOHUYECKUX JJEKTPOMAarHUTHBIX KoJyieOaHui, (OKYCHOE pacCTOsHHUE U
ONTHYECKAasl CHWJIa JIMH3BI, MPU ONHUCAHWUU TPABUIBLHO TPAKTOBATH (PU3MUECKUI
CMBICI HCIIOJIb3YEMBIX BEJIWYMH, HX OOO3HAYCHUS U CIAUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMUMHAMH;

OMUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHUSI U TMPOLECCHI, HCIHIOJIb3Ys
(dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI U
JacTOTa CBETa, SHEPTUsl M UMIYJbC (HOTOHA, TIEPHOJT TIOJIypacaja, SHEPTUs CBSI3U
ATOMHBIX SIZIEpP, TPU OMUCAHWM TIPABUJIBHO TPAKTOBATH (DUBHUUYECKHN CMBICT
UCIIOJIB3YEMBIX BEIMYMH, X O0O3HAYCHUS WU EIWHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIAaHHYH (U3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKOU BEITMYHMHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEIBHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMU
WHYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHEe ODuHIITeHHa misa doTodrddekra,
3aKOH COXPAHEHHUS DHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH COXpPAHEHHUsI MacCOBOTO 4YMCIIa, MOCTyarhl bopa,
3aKOH PaJlOaKTHUBHOIO pacmaja, Py 3TOM Pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIpAXXEHHE M YCJIOBHUS (TpaHUIBI, OO0JACTH)
MPUMEHUMOCTH;

ONpeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJI TPOBOJHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTHh M OIKMCHIBATh H300pa)K€HHWE, CO3/JaBaeMOE€ IUIOCKUM 3EpKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TI0 HCCIICIOBaHUIO0 (U3WYECKUX SBICHHUN W
MPOIIECCOB C HCIMOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHUW: TPU STOM
dbopmynupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYI0BaHMs, IMPOBOJWTH OMBIT U
(GhopMyIHpPOBATH BHIBOJIBI;

OCYIIECTBJIAThH MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEITUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHBIC
METO/IbI OIIEHKH MOTPEITHOCTEN N3MEPEHUIA;

UCCJIE0BAaTh 3aBUCHUMOCTH (U3UYECKMX BEIMYMH C HUCIOJIb30BaHUEM
OPSAMBIX HW3MEPEHUN: TIPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH



pe3yabTaThl MOJIYYCHHON 3aBHCHUMOCTH (U3MUYECKUX BEIMYUH B BHJE TAOJHUIl U
rpaduKoB, AeNaTh BBIBOABI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

coOrO/IaTh MpaBuiia 0E30MacHOTO TpyJa MPH MPOBEISHUN WCCIICTOBAaHUNA B
paMKax y4eOHOro SKCIepUMEHTa, YYeOHO-MCCIIeNOBATEIILCKOH M TPOCKTHOM
AESTELHOCTH C WCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DHU3MUYECKON MOIeNbio,
UCTIONB3YsI PU3MUYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAN3a YCIOBUS 3a1aduH
BBIOMPATh (PU3UUECKYIO MOJIEIb, BBIACIATH (HU3MUECKHUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ pelIeHusi, MPOBOAUTHh PacdéThl U OLEHWBATH PEATBHOCTH
TIOJTyYEHHOT'0 3HAUEHUS (PU3NICCKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTMUECKH HEMPOTHBOPEUHUBYIO
IETI0YKY PACCYKIEHUN C OMOpo Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
buznyecKue SBICHNUS;

UCTIOB30BaTh ~ TPH  pelICHWW  y4eOHBIX  3a7ad  COBPEMCHHBIE
MHPOPMAITMOHHBIC TEXHOJOTUHU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEACTaBICHUS] y4eOHON M HAYYHO-TIOMYJIIPHOW MH(OPMAINU, TIOTYYEHHOW U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyI0 HHPOPMAITHUIO;

OOBSCHATh TPHHIMIIBI JEHCTBUS MalluH, TPHOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO MCIIOIH30BAaHUS B MMOBCEIHEBHOM
KU3HU;

MPUBOJNTH MPUMEPHI BKIIAZa POCCUMUCKUX M 3apPYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

UCTIOJh30BaTh TECOPETHYCCKHE 3HAHUS 1O (PU3WMKE B MOBCEIHEBHOHN KU3HU
Wi obecrieueHus] 0€30MacHOCTH TP OOpaIeHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KaroIel cpee;

paboTaTh B TpyNIE C BBHIMOJTHCHHEM pPa3IMYHBIX COIHUATBHBIX POJCH,
IUIAHUPOBaTh PAa0OTy TPYIIbI, PAIMOHAIBHO paclpeiesiaTh OOS3aHHOCTH WU
TUIAHUPOBAThH JESATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB I'PYIITBI B PEIICHNE pacCMaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JNeKTpOHHbIC
Ne HaumeHoBaHue pa3ieioB u
° 3 5 o 7| (undposbie)
n/m | TeM MporpamMmmsl o B2 EE = E
= = 2 8 = 28 oOpa3oBaTe/ibHbIE
2 2 2 &5 2 & pecypent
Paznen 1. ®PUSUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUSA
11 ®dusnka ¥ METOIbI HAYIHOTO ) 0 0 bubmuoreka [JOK
’ MIO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jluamuica 7 0 0 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpaHEHHUS B 6 1 1 bubnnoreka [JOK
’ MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
11 OCHOBBI MOJICKYIISIPHO- 9 0 1 bubmuoreka [JOK
’ KHHETHYECKOM TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIUHAMUKHU 10 1 0 hitps+//m.cdsoo.rw/7f41bf72
13 ArperaTHble COCTOSIHUSI 5 0 0 bubnnoreka [JOK
’ BemecTBa. Ma3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOIMHAMUKA
bu6mmoreka [IOK
4.1 DIEKTPOCTATHKA 10 0 ! https://m.edsoo.ru/7f41bf72
47 [TocTOSTHHBIN EKTPUICCKUN 12 1 0 bubnnoreka [JOK
’ TOK. TOKHM B pa3nu4HbBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO YACOB 68 3 3
I10 I[TPOI'PAMME




11 KIJACC

DJIeKTPOHHbIE
(undposbie)
KoJsmnyecTBo 4acoB
oOpa3oBaTe/ibHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM
pecypcsbl
n/nm | mporpamMmbl
=) - o
o B % = g = =
= ol ¥ ©
$ S3§528%
R KR akR F a
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHOE TI0JIE. 1 1 3 bubmuoreka [JOK
’ DJIEKTpOMAarHuTHas: MHIYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHHYeCKHE B 9 0 1 bubmuoreka [JOK
’ ANIEKTPOMArHUTHBIC KOJICOAHMS https://m.edsoo.ru/7f41c97¢
29 MexaHHYECKHE B 5 1 0 bubmuoreka [JOK
’ 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 0 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBBHI CHIEITUATBHOM TEOPUH 4 1 0 bubmuoreka [JOK
’ OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [{OK
4.1 OJIeMEHTEI KBAaHTOBOU ONTHUKU 6 0 0 hitps://m.cdsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoeune atoma 4 0 0 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE A1pO > 0 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Pa3nesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DneMeHTHI aCTPOHOMUH U 7 1 0 bubnnoreka [JOK
’ acTpoU3UKH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 7

Pa3nes 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1

O6o0maromiee MOBTOPEHUE

bu6mmoreka [JOK

4 0 0
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny




Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaudecTBO 4acoB 3
N JIEKTPOHHbIE
- T - - OBbIEC
w/n eMa ypoka . g o B 2 2 E undpoBbI
= |[E 2 o/% ¥ o| oOpasoBaTejbHbIE
CHER N
B g B &= & 38 pecypchl
dusznka — HayKa 0 MPHUPOIE.
1 Hayunbie MeT(})’K bl HOSHSI,)HIiI 1 0 0 bubmorexa HOK
yi a https://m.edsoo.ru/ff0c32¢e2
OKPYXAaIOIIEro MUpa
Ponb u mecto pusnku B
(hopMUPOBaHUHN COBPEMEHHON bu6mmoreka [IOK
2 . 1 0 0
HAy4YHOM KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESATEIbHOCTHU JIOICH
MexaHnueckoe OBUKECHUE.
OTHOCHTEIIBHOCTh MEXaHUIECKOTO bubmuoreka [JOK
3 1 0 0
nerokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE TIpsIMONTUHEHHO 1 0 0 bubnnoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TTPSIMOJIMHEWHOE | 0 0 bubnnoreka [JOK
JIBUOKECHUEC https://m.edsoo.ru/ff0c372¢
6 CpoboaHoe majieHre. Y CKoOpeHue | 0 0 bubmuoreka [JOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe nBUXEHUE.
7 JBmkeHre MaTepuanbHOM TOYKH I10 1 0 0 bubmorera [TOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[Tpuniun oTHocuTENbHOCTH [ anuest.
8 NuepnmansHBIE CHCTEMBI OTCUETA 1 0 0 bubmnorexa [IOK
pit . ' https://m.edsoo.ru/ff0c3be8
[TepBriit 3akoH HproTOHA
Macca tena. Cuina. [punnun
9 CYIIEpPIIO3UIINH CHII. BTopoi 3aKkoH 1 0 0 bubmnorexa [IOK
YHep t ) P . https://m.edsoo.ru/ff0c3be8
HrerotoHa myist MarepuaabHOM TOUKH
10 Tpetnii 3akon HproTtona st 1 0 0 bubnnoreka [JOK
MaTEePHUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOro TsaroteHus. Cumia
11 Tspxecth. IlepBast kocMudeckas 1 0 0 bubmiorexa LHOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec | 0 0 bubnnoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koaddbunuent tpenns.
13 Cuna czn OTHBHeI({bI/I(lf)I 12[ u BI/IS(eHI/II/I 1 0 0 bubmmorera [IOK
p P https://m.edsoo.ru/ff0c3{76
Tejaa B )KUIKOCTH UIIH Ta3e
ITocTtynarensHOE 1 BpamareiabHOE
o P HI“ bubmuoreka [JOK
14 JBIKEHUE a0COJIFOTHO TBEPMIOTO Tea. 1 0 0
https://m.edsoo.ru/ff0c41a6
MowmeHT cuibl. ITnedo cunbl. YeiaoBus




paBHOBECHS TBEPAOTO TEIIA

15

Nmnynbc MaTepuaibHOM TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbsc cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE BUKEHHE

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOLIHOCTE CHJIBL.
Kunernueckas sneprust
MaTepuaIbHOW ToukH. Teopema 00
M3MEHEHUHU KHHETUYECKOIl SHepTrun

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

17

[ToreHimanpHas 3HEPrusl.
[ToTenuuanpHas FHEPTUsl YIPYyro
nehOpMUPOBAHHON TTPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3u
MOBEPXHOCTH 3€MJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHunanbHble U HEMOTEHINAIbHBIE
cuibl. CBSI3b pabOTHI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHWYEeCKOU SHEPTUH CUCTEMBI TE.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEepPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

Jlaboparopnast pabota
«HccnenoBanue cBsI3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHYECKOW PHEPTUU
TeJa Ha MPUMEPE PACTHKEHHUSI
PE3UHOBOTO JKI'yTa

20

KonTtponbHas padoTa o teme
«Kunemaruka. J{nHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOHN Teopuu. bpoyHOBCKOE
newkenue. uddysus

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aUMOJICHCTBHS YaCTHUI] BEICCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
1 TBEPHBIX TEI

23

Macca monekyn. KonuuectBo
BeniectBa. [locrosiHuas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uamepenue. [llkana temneparyp
Lenscus

25

WUneansuerii raz B MKT. OcHOBHOE
ypaBuenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPrUuun
JBUKEHHSI MOJIEKYJ. YpaBHEHUE
MenneneeBa-Knaneitpona

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c511e




27

3akon JlanpToHa. ['a30BBIC 3aKOHBI

Jlaboparopnast pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY

28
napaMeTpamu COCTOSIHHS
pa3peKeHHOTO Ta3ay

29 N3omporiecchl B UI€aibHOM ra3e u ux bubnnorexa [JOK
rpagu4ecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Buyrpenuss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crrocoObI e€ m3mMeHenus. KoanuecTBo bubmuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi 0OJTHOATOMHOIO HUEATBLHOTO
rasa

31 Buae Tenonepenaun brbmmorexa [OK

A ped https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMI0EMKOCTh BEIIECTBA.

1 KonndecTBo TENI0TH Mpu bubnnoreka [JOK
Tertonepenaye. AnnadaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

13 [TepBbIii 3aKOH TEPMOJMHAMUKH H €TO bubnnorexa [JOK
MMPUMEHEHHE K U30MPOIIECCaM https://m.edsoo.ru/ff0cSefc
Heob6partumocTs mporieccoB B

34 npupoze. Bropoii 3akoH bubmorexa HOK

pHpOZe. P https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpunnun neiictus u KI1JI remmoBoit bu6mmoreka [IOK
MAallAHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIIJ{

37 DKOJIOTHYECKHE TIPOOIeMBI
TEII0PHEPTeTHKU

18 O6o06maromuii ypok «MosekysspHast bubmuoreka [JOK
¢usuka. OCHOBBI TEPMOITHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa nmo teme

39 «MomnexymsipHast ¢pusznka. OCHOBBI bubmorexa HOK

YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI

40 [TapooOpazoBanne U KOHICHCAIIHSL. bubnnoreka [JOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEJIbHAS

41 BJIQYKHOCTE Bo3ayxa. HaceIeHHbIN bubmorexa LOK

yxa. https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIIHS
42 CBOMCTB KpUCTaJUIOB. JKunkue bubmorexa LOK
P ) https://m.edsoo.ru/ff0c650
KkpucTtaibl. COBpEMEHHbIE
MaTepuabl
13 [InaBneHue U KpUCTAIU3ALIMS. bubnnoreka [JOK

Y,HGJ'II)HaSI TCIJIOTA ITJIABJICHUS.

https://m.edsoo.ru/ff0c6708




CyOmumariust

44 VYpaBHEHUE TEIIOBOro OajaHca bubmmorera [IOK
P https://m.edsoo.ru/ff0c6820
DNEKTpU3alus Tel. DIECKTPUICCKHUI
45 3apsai. JIBa Buja dJIeKTPUUECKUX bubmmorexa LOK
PAL p https:/m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOOHUKH, TUDIEKTPUKA U
46 ncf)n OBOI[}’II/IKI/I 3aK§H COXpaHEHUS bubmnorera [IOK
yip ) P https://m.edsoo.ru/ff0c6bee
ANEKTPUYECKOTO 3apsiaa
B3anmoneiicTBue 3apsa0B. 3aKOH
47 Kymona. TodyeuHbIi SIIeKTpHYeCKIHI bubmiorexa LHOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hampsxk€HHOCTB AIIeKTpUIECKOTO
43 nosist. [IpuHIM cymepro3uium bubmuoreka [JOK
ANEKTPUUYECKUX Tosei. JInnun https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
PaboTa cun snexkTpocTaTHueckoro
49 noJis. ITorennuan. PasHocts bubmorexa LOK
’ ) https://m.edsoo.ru/ff0c600
MMOTEHI[HAIOB
[TpoBOAHMKY W AWDIIEKTPUKH B
bu6mmoreka [JOK
50 AIEKTPOCTATHYECKOM IOJIE.
https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnekrpoéMrocTh. KoHnencaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD ILJIOCKOTO
52 KOHJEHcATOPa. DHEPrus 3apsHKEHHOI0 bubmorexa LOK
pa- P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCaTopa
53 Jlabopatopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
54 armapara, CTpyiHHOIro npuHTEpa.
DJIEKTpOCTaTUUYECKAas 3alluTa.
3a3zeMIIeHHE IEKTPOTIPUOOPOB
DJIEKTPUYECKHI TOK, YCIIOBUS €70
cymectBoBanus. [locTOsTHHBIN TOK.
55 Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa Ienu
[TocnenoBarenbHOE, TapaICIBHOE,
CMEIIaHHOE COeqUHEHHUE
56 IpOBOIHUKOB. JlaboparopHas pabora bubmorexa LOK
p ’ paTOpHAA p https:/m.edsoo.ru/ff0c740
«M3ydeHne CMEIIaHHOTO COCTUHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH ANIEKTPUUECKOTO bubmuoreka [JOK

TokKa. 3akoH [[xoynsa-Jlenua

https://m.edsoo.ru/ff0c7838




3akon OMa Jy1st IOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe

bu6mmoreka [JOK

58 3ambikanue. JlabopatopHas pabora 1 https//m.edsoo.ru/f0c7ac)
«M13mepenune D/IC ucTtouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBICHUSD)

DNeKTpoHHAas MPOBOJIUMOCTb TBEPABIX

59 METaJIOB. 3aBUCUMOCTb |
COMPOTHUBIICHUS METAIIIIOB OT
TteMmiieparypbl. CBEpXIIpOBOIUMOCTh

60 DNEeKTPpUYECKUN TOK B BAKyyMe. |
CBolicTBa 3JEKTPOHHBIX TyYKOB
[TonynpoBogHUKH, MX COOCTBEHHAS U

61 MpUMeCHast TPOBOAUMOCTh. CBOMCTBa | bubnnorexa [JOK
p—n-nepexoxa. [loaynmpoBoJHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpPbI
DIEKTPUYECKHI TOK B pacTBOpax U

2 pacriaBax 3JeKTPOJIMTOB. 1 bubnnorexa [JOK
DJIEKTPOJIUTUYECKAS] AUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUYECKHIl TOK B ra3ax.

63 CaMOCTOSITeIbHBIN 1 1 bubmuoreka [JOK
HECaMOCTOATENIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpuyecKue Mpuodopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnnoreka [JOK

64 1
npuMmeHenue. [IpaBua TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypox 1 bubmuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa nmo teme

66 «Onekrpocraruka. [locTosHHBIN 1 bubnnoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 Peseprubriit ypok. KonTpoasHas 1 bubnnoreka [JOK
pabora 1o Teme "DIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PeseprubIit ypok. O600maromui ypok | bubnnoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

Ne
/o

Tema ypoka

KoauuyecTBO 4acoB

Bcero
KoHTpo
JbHBIE
pPadoThLI
IIpakTu
yecKHe

padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

ITocTostHHBIE MATHUTHI U UX
B3anMoJiciicTBHe. MarHuTHOE
nose. Bexrop MmarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOU
WHIYKITUU

bu6mmoreka [IOK
https://m.edso0.ru/ff0c9778

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT DpcTeaa.
B3anmoeiicTBre MpoBOTHUKOB
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaGoparopnas padota
«H?:yquI/Ie MAar"guTHOT O ITIOJIA
KaTylKH1 ¢ TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHMTHOTO MOJISI HA
MIPOBOJHUK ¢ ToKOM. Cuia
Awmriepa. JlabopaTopHas pabota
«HccnenoBanme aercTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHMTHOTO TOJISI HA
JBUKYILYIOCS 3apsSyKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cunsbl JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9d{4

DNeKTpOMarHUTHAasI UHYKIIHSL.
[ToTok BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uHIyKIIN.
3aKOH 3JEKTPOMarHUTHOMN
nHaykuun Papanes

Jlaboparopnas padota
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOﬁ UHAYKOHUN»

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

NuaykTuBHOCTG. fBIEHUE
camouHaykiuu. J/(C
CaMOMHJTyKIIUH. DHEPIrust
MarHUTHOTO MOJIsL KATYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0Jie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTponcTBa U UX
IIPUMEHEHHE: IOCTOSHHBIE
MAarHHUThI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIN
2JIEMEHTAPHBIX YACTHII,
MHJYKIMOHHAs I1eYb

10

O6o0061maromui ypok

bu6mmoreka [IOK




«Mar"uTHoe mnoJie.
SJIGKTpOMaFHI/IT Has I/IHI[YKHI/ISI))

https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabota o teme
«MarHuTtHoOe 1oe.
BJICKTpOMaFHI/ITHaSI HUHIOYKOUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOgHBIE MEXaHUYECKHE
Kojebanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUH.
[IpeBpatienue s3uepruu

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopnas padota
«MccnenoBanue 3aBUCUMOCTH
nepuoaa MaJibIX KoJieOaHu
rpy3a Ha HUTH OT JUTHHBI HUTH U
MacChl Tpy3a»

14

KonebarenbHbIl KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHus B UJealbHOM
KoJiebaTeIbHOM KOHTYpE.
AHaJIOTUSI MEXTY
MEXaHUYECKUMU H
AIIEKTPOMArHUTHBIMHU
KoJIeOaHUAMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXpaHCHI/ISI 3HCpFI/II/I B
HJeaIbHOM KOJIeOaTeIEHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoJiebaHusax. BelHyXIeHHbIE
MEXaHUYeCcKue KoieOaHusl.
Pe3onanc. BemyxaeHHbIE
SJICKTPOMArHUTHLIC KoJie0anus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CuHycouJaJIbHBIN TIePEMEHHBIH
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEMCTBYIONIEE 3HAUCHUE CUJIIbI
TOKA U HANIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop.
[IpowusBoacTBo, nepenaya u
OTpeOIIEHNE AIEKTPUIECKOM
SHEPTUU

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, TUHUN
AJIEKTpoIepesad

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

20

DKOJIOTUYECKUE PUCKH MPU




IIPOU3BOJCTBE IEKTPOIHEPTUN.
Kynbrypa ncnons3oBanus
IEKTPOIHEPIUH B
ITOBCETHEBHOW KU3HU

Mexanndeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuo.

21 CkopocTb pacnpoCcTpaHEHUS U bubamorexa LHOK
https://m.edsoo.ru/ff0ccas4
JUIMHA BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
3Byk. CKOPOCTh 3BYyKa.
22 Fp}:l(vIKOCTE 3BYKa. g;com TOHA. bubamorexa LOK
https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa
DJEeKTPOMarHUTHBIC BOJIHBI, X
23 CBOMCTBA U CKOpOCTh. [lIkana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Burue cpencts
cBsI3U. Pagnonokamus
25 KonTtponsHas padorta bubnnorexka HOK
«Konebanus u BOIHbBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHenHOE
%6 pacIpoCTpaHEeHHE CBETA B bubnnorexka HOK
OJHOPOJIHOM cpene. ToueuHbiin https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI
7 orpaxkenus ceera. [locrpoenue bu6mmoreka [IOK
M300paKEHHH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienue ceera. [lonnoe
)3 BHYTpPEHHEE OTpaXKCHHUE. bubnnorexka HOK
[IpenenbHBII yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
Jlaboparopnas padota
29 «M3mepenune mokazaTens bubmorexa HOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa
JInn3ssl [locTpoenue
30 1300paxxeHuil B JINH3E. bubnnorexka HOK
®opmysia TOHKOH JIMH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
Jlaboparopnas padota
31 «HccnenoBanue cBOMCTB
M300paKeHUH B JIMH3aX»
Hucnepcus cBera. CiioKHBINA
cocTaB Oenoro cBeta. L[BerT.
32 JlaGoparopnas padota

«Habmonenue qucnepcun
CBETa»




WuTtepdepennus crera.

bu6mmoreka [IOK

33 Jndpaxuus caera. . https://m.edsoo.ru/ff0ced22
Hudpakunonnas pemeTka

34 [TorepedHOCTh CBETOBBIX BOJIH. bubnnorexka HOK
[Tongapusanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U

35 YCTPOWCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS
["panuIel npUMEHUMOCTH

36 KJIACCUYECKOW MEXaHHKHU. bubmuorexa [JOK
[TocTynarsl cieruanbHOU https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEITLHOCTH
OTHOCUTETHHOCTH

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE bubmorexa LOK

https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKpAIIEHUE JJTUHBI
DHeprus u UMIYIbC

18 PENATUBUCTCKON YaCTHUIIBI. bu6mmoreka [IOK
CBs3p Macchl € SHEprueu u https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
KonTposnbHas pabora «OnTuka.

39 OcCHOBBI CIEITUATBHON TEOPUHT bubmorexa HOK

https://m.edsoo.ru/ft0cf6£0
OTHOCHUTEITLHOCTHY

40 ®ortonsl. opmyna [Inanka. bubnnorexka HOK
DHeprusi ¥ UMIyibsc GpoToHa https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIICIOBAHNE BuGmiorexa LOK

4l porosdexra. Ombiret A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTorPdexra.

47 VYpaBHeHune DUHIITEIHA 7151 bu6mmoreka [IOK
dbotorddexra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpaaumay Gorordpdexra
JaBnenune cBeta. OnbiTer I1. H.

43 Jlebenea. Xumuueckoe bubmmorexa LTOK

. https://m.edsoo.ru/ff0d04a6
NEHCTBUE CBETA
TexHuueckue ycTpoicTa u

44 MPAKTUYECKOE MPUMEHECHHE:
dboToreMeHT, (HOTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO

45 Pemenue 3amau mo teme bu6mmoreka [IOK
«DJeMEHTHI KBAHTOBOW OTITUKI https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa.

46 Omprter Peszepdopaa mo bubnuorexa [JOK
pACCESHUIO O-YaCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas Mmozaenp aroma

bu6mmoreka [IOK
47 Hoctynater bopa https://m.edsoo.ru/ff0dOafa
48 N3nydyenue u noromieHne bu6mmoreka [IOK




(OTOHOB MpU NEPEX0/JIE aTOMa C
OJIHOTO YPOBHSI 3HEPTUU Ha
npyroi. Buael ciekTpos

https://m.edsoo.ru/ff0d0afa

49

BoJsiHOBBIE CBOICTBA YaCTHII.
Bounsl ne bpoitis.
KopnyckynsspHo-BOJIHOBOM
nyanu3Mm. CrloHTaHHOE 1
BBIHY)KJICHHOE M3JIy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTl Pezepdopaa no
OTIPEIETICHNIO COCTaBa
PaaOaKTUBHOI'O U3JTYUCHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiictBa anbda-, OeTa-, raMma-
n3iydyeHus. BiousHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotonsl. Anbsda-pacna.
DNEeKTPOHHBINA U O3UTPOHHBIN
Oera-pacnaj. ["'amma-u3inydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBA3U HyKJIOHOB B
anpe. S aepHsle peakiuuu.
SAnepnsiit peaxtop. [IpoGiemsl,
MIEPCIIEKTUBBI, SKOJIOTUYECKUE
aCMeKThl SJEPHOMN SHEPreTUKU

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

54

DneMeHTapHbIE YaCTHIIBI.
OTtkpbITHE TIO3UTPOHA. METO 1B
HaOJIIOICHUS ¥ pErUCTpalluu
AJIEMEHTAPHBIX YACTHII.
Kpymislii cron
«DyH1amMeHTaIbHbIE
B3auMoOIecTBUS. ETUHCTBO
(bu3nyecKoil KAPTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bu 3B€3mHOTO Heba.
CosBe3nusi, spKue 3BE3/bl,
IUIAHETHhI, UX BUIUMOC
nBrokenne. CoHeyHas cucTeMa

56

Comnane. ConHeuHnas
AKTUBHOCTBD. I/ICTOLIHI/IK 3Hepr1/11/1
ComHia u 3B€31

57

3BE31b1, UX OCHOBHBIE
XapaKTEPUCTHKU. 3BE3IBI
[JIABHOM IO CIIEI0BATEIHHOCTH.
BuyrpenHee cTpoeHne 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
MIPOUCXOKJICHUN U SBOJTIOLIUT
CounHua u 3BE311

58

Mneunsii [1yte — Hama




I'amaktuka. Ilomoxenne u
nBrokenne Comuna B ['anmakTuke.
lNamaktuku. YEpHbIe IbIpHI B
siIpax rajJakTUK

59

Bcenennas. Paz6eranue
ranakTuk. Teopus bonbioro
B3pbIBa. PeNMKTOBOE M3ITy4eHHE.
Meraranaktuka

60

Hepeennsie npo0iembl
aCTPOHOMUHU

61

KonTtponbHas pabdorta
«DJIeMEHThI aCTPOHOMUU U
acTpOPU3UKNY

62

O6o6maromuit ypok. Poib
(GU3HUKHN U aCTPOHOMUH B
SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COMATBLHOMN
1 3TUYECKOH cdepax
NeSITEeIbHOCTH YEJIOBEKa

63

O6o6maromuit ypok. Posbs u
MeCTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o0matomuii ypok. Posb
¢buznueckoit Teopuu B
(bopMUpOBaHUH TIPEICTABICHUN
0 (pusmueckoi KapTHHE MUpa

65

O6o0matomuii ypok. Mecto
($u3HYECKON KapTHHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarauTtHoe
moJjie. DIeKTPOMarHuTHas
WUHIYKINS

67

PesepBHblit ypok. OnTuka.
OcHOBBI criealIbHON TEOPUH
OTHOCHTEIIEHOCTH

68

Pesepnslii ypok. KBantoBas
¢u3nka. DIeMEHThl aCTPOHOMHHU
1 acTpoU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» dusuka, 10 kinace/ Msxumes I'.41., [TerpoBa M. A., Ctennanos C.B. u npyrue,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuioHepHOE
obmectBo «M3narensctBO «lIpocBenienue»

» dusuka, 11 kinace/ Msxumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, O0IIeCTBO ¢ OTPaHUUYCHHONU OTBETCTBEHHOCTHIO «IPODAY;
AxuuonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1.A.E.MapoHn, E.A.Mapon ®@uzuka 10 knacc. lugakrnueckue MaTepualbl.-
M.: dpoda, 2004r

2. «kKoHTpOIBHBIE U CaMOCTOSITENIbHBIE Pa00ThI MO (husuke». 10 kace: K
yueOHuky «dusuka.10 knacc.» O.U. I'pomueBa- M,, uza.«Ox3amen», 2010.
3.A.E.MapoHn, E.A.Mapon ®usuka 11 knacc. Jlugakruueckre MaTepuaibl.-
M.: dpoda, 2004r

4. «kKoHTpOIBHBIE U CAMOCTOSITENIbHBIE PA0OTHI 1O (hu3uke». 11 kiacc: k
yueOoHuky «®dusuka.l1 xnacc.» O.W. I'pomuesa- M,, u3a. «9k3aMen»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/ff0



