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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMMa 1o ¢usuke 0a30BOro ypoBHSI HAa YpOBHE CpPEJHETO OOILEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOXKEHUM M TpeOOBaHUM K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c y4€toM (eaepaibHOH pabouell MporpamMmbl BOCHHUTAHUA U
KOHIENIMK TpernojaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3zoBaTelbHBIX
OpraHU3aAUAX Poccuiickoi ODenepannu, peau3yIoIMX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopmepxaHnue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTuUHBI Mupa oOyuatommuxcs 10-11 xkmaccoB mpu
oOydeHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEIMETHBIM pE3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTh pPEAU3aLMU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH Y4YE€OHbIMU TNpenMeTramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETU M3yueHUs (U3UKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaTbl OCBOCHUsSI Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « Puzrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHas B
KauyecTBe y4eOHOro MpeAMETa B IIKOJIE€, BHOCUT CYUIECTBEHHBII BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. IIIKobHbIN Kypc GU3UKH — CHCTEMOOOPa3yOIIHiA
JUIS. €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMH CBOMCTBAMU M IPYIHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (OpMUpPOBaHHE YMEHUH MPUMEHSTH
HAyYHbIH METO]I MO3HAHUS NP BHITIOJHEHUU UMHU YUYE€OHBIX UCCIIET0BAHUM.

B ocHoBy kypca ¢u3WKM Ji1 ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
MOJIOKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
ITOCTPOEHHS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3/eioB (PU3WKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QuU3MKU
o0beUHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBIsSETCS
dbopMupoBaHrEe TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE W
ToJie.

Hoes eymanumapuzayuu. EE peanuzamus TpeanoiaraeT HCIOJIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTHUSA
¢u3uku Cc pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaomoit  uanpasnennHocmu. Kypc @uszuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYCCKHUX TMPHUIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIIEMEHTOB
comepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
Mpo0JIEM PAIMOHATILHOTO TPUPOIOTIOIB30BAHUS U DKOJIOTHIECKON 0€30IMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (DU3UKM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPECTABICHUN O
CTPYKTYpE TOCTPOCHHS (U3MUECKOW TEOpHUH, POJid (yHAAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpHUH, I ONUCAaHUSA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CucTeMHO-AEeSTENHbHOCTHBIN TOJIX0/T B Kypce (DU3UKU pean3yeTcs Mpexke
BCErO 3a CUET OpraHU3alUH IKCIIEPUMEHTATBHOU ACATEIHPHOCTH OOYYAFOIIMXCH.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme 1o (pusuke oObeIMHEHBI B OOIIMHA CITMCOK YYCHHYCCKHX
paKTHYECKUX padoT. BEIfCIeHne B yKa3aHHOM IepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHHKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHameHus kaOmHera ¢Qusmku. Ilpm dsToM  oOecreuuBaeTcss  OBJIAJCHUC
OoOyJaronmMMuUCs yMEHUSIMUA TIPOBOJIUTH KOCBEHHBIC W3MEPEHMsI, HMCCICTOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH KM TIOCTAHOBKY OIBITOB TIO TPOBEPKE
IIPEIJIOKCHHBIX THITOTES.

bonbimoe BHUMaHUE yAENACTCS PEHICHUI0 PACUYETHBIX W KAdeCTBEHHBIX
3amad. [Ipu »TOM /U1 pacdy€THRIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJ]a4Hl C SIBHO
3alaHHON (PU3UUECKON MOJIENBIO, TTO3BOJISIFOIINE TIPUMEHSITh U3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleiia Kypca, TaK W HMHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/IaHHS HA
0o0BbsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHMA W TPOLIECCOB B OKpY’KaIOIIEH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIisl CUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsiMu PI'OC COO k MarepuanbHO-
TEXHHUYECKOMY OOecleueHn0 y4ueOHOro mporecca 0a30BbIi YpPOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero o0pa3oBaHus I0KEH U3y4aThCs B yCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NHKIA. B kabwHeTe (M3WKU TOJDKHO OBITH
HEO00X0oIMMOe J1abopaTopHOE O0OOpYAOBaHWE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpamMme 1o ¢GU3MKe YYEHHMUECKUX MPAKTHUYECKUX paboT M JIE€MOHCTPAIMOHHOE
obopyioBaHue.

JleMoHCTpallMOHHOE  000pyJoBaHHE (OpMHpYETCSI B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEeYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TporpamMMme 10 (HU3UKE KITFOUEBBIX JACMOHCTpPAIUNA IS
WCCICAOBAHMUS  M3yYaeMbIX SBJICHUA W  TPOIECCOB, OMIUPUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHE IS YYEHMUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBACTCS B pacyére
OJTHOTO KOMITJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKne KOMILICKTHI
nabopaTopHOro 000pYyNOBaHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpuii.

OCHOBHBIMH LIETISIMUA U3YYCHUST (GPUBUKHU B 00IIIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTPEMJICHUS OOYYAOIIMXCS K HAYYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE HMX HMHTEIICKTYalIbHBIX W TBOPYCCKUX
CITOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBJICHHS C HCIOJIb30BaHUEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONMM (PUBUKU I Pa3BUTHUS JIPYTHUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX 1iele 00ecreuynBaeTCsl pelieHrneM CIeAyIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUKW 00  oO0mux  usnuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OoObsiCHeHUS (PU3MYECKUX SBJIECHUW B TPUPOAEC U Uil TNPUHATUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUS pa3IUYHbIX 337a4 C SBHO 3a/laHHOM
bu3nyeckol MoAeNblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M IPOBEACHUS
($uU3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETaluu HH()OpMAaIUH,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI IJIsl pPa3BUTHS YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JadopaTopHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IOpOBEACHUS J1a0OpaTOPHBIX pPabOT MU ONBITOB C YUYETOM HMHIWBUIYAJIBHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI'O MO3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOIBI MO3HAHMS OKPYKAIOLIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B IIPOLECCE MO3HAHUS IPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MogaenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble THIIOTE3BI.
®dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (UBNYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Pons u MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUYHON KAapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(QPOBbIE H3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBHXKeHUE. OTHOCUTENBHOCTh MEXAHMYECKOI'O JIBUXKEHUS.
Cucrema otcué€ra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUaIbHOW TOYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPJUHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIecHus
MaTepUAIbHOM TOYKH OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonmHentHoe  nBWXKeHue. JIBMKEHHE  MAaTepUAIbBHOW TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAA
ckopocTs. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUMN C UCIIOJIH30BAHUEM MIPOCTHIX MEXAHNU3MOB.

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

HaGmronenne aBuxkeHUs Tenaa, OPOIICHHOTO MOJ| YIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne ckopocTy npu JBUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BSI3KOU KUIKOCTH.

N3yuenue NBMKEeHUS TeNa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHmn  otHocutTensHOcTH  l'aymmies.  IlepBeii  3axkoH  HbroToHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUI MaTepUajJbHOU TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectr. IlepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIRKEHHUS U cuiia Tpenus nokos. KosdduimenT tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpamaTesibHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llmeuo cumnbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINUX TE.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTaJICHUU.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



WccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIONIMX B MPYXUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanue yCIOBUH paBHOBeCHS TBEPIOTO Tela, HWMEIOMIETO OCh
BpAaICHMS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

HMmmyneec MaTepualibHOM TOUYKHM (Tena), CHCTEMbl MaTepHaTbHBIX TOYCK.

NMnynbC cHiIbl U U3MEHEHHE HMITyJbCa TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE JBH)KEHUE.

Pabora cuiiel. MOIITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIpyro
neopMupoBaHHOW  TIpykuHBL.  [loTeHUManbHas  SHEprus Tela  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loTeHnuanbHple U HEMOTEHIMANbHbIE  cuibl.  CBs3p  pabOTHI
HENOTECHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIrUM CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexo MOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3ydenne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3BMEHEHUEM MEXaHMYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Pa3znes 3. Mosiekyasipaasi pu3suka 1 TepMOAMHAMUKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenme. Juddysus. Xapakrep IBWKCHUS U
B3aUMOJICCTBUS YaCTHUIl BeulecTBa. MoOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pazmepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosinHast ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenscus.



Mopens  upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HJCAITBHOTO Traza. AOCOIIOTHAs TeMIepaTypa Kak mepa
CpeIHEN KHWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenaeneeBa—Knanelipona.
3akon JlanbroHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTtp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMUCKPETHOE CTPOCHHUE BEIIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmnpiThl O AU HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYIlIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3anMO/ICHCTBHA.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUSI WJACAIIBHOIO Tasa,
M30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

OnpeneneHue Macchl BO3yXa B KJIIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanre 3aBUICUMOCTH MEKy apaMeTpaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHnogbt mepmoouHamuKu

TepMmoauHaMuueckass cucreMa. BHYTpEHHsIST 3HEpPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3meHenus. KonmmuectBo TemioTel U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temionepenayu:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeTbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pH TeIIONEepeaye.

[lonatue 00 amguabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHKHA K u3omnpoleccaMm. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTuMOCTh TPOIIECCOB B MPHUPOJIE.

TennoBble  MammHbl.  [IpuHOMOBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBanusi »HEpPruM B TEIUIOBBIX MamuHax. KospduuueHT mnosie3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosd@uiMeHT moJjie3HOTO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW H»HEpPrHM Teja MPU COBEPIICHUH PadOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CKaToro BO3[yXa, HarpeBaHue >¢dupa B
JATYHHOU TPYOKe IMyTEM TpeHUS (BUACOAEMOHCTPAIIHS).

N3meHeHune BHYTpEeHHEHN SHEPTUU (TeMIlepaTyphl) Teja IMpH Terionepeaaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOHHBI, ABUTATENSI BHYTPEHHETO CTOPAHMsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepeHne yiebHON TEMI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn éewjecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuaibl. [lnaBienue u
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasieHus. CyOoaumanus.

YpaBHeHHE TEMI0BOTO OaaHca.

TexHuyeckue yCTPONCTBA W TPAKTUUECKOE TMPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUaioOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHMKEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Halmronenrie HarpeBaHus U MUIABJICHUS KPUCTAJTMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepeHre OTHOCUTENIHbHOM BIIAXKHOCTH BO3TyXa.

Paznen 4. DiekTpoaMHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3anusi Tel. OJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHK, TUAIEKTPUKU W TOIYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TouedyHbIN 3IEKTpUUECKUI 3apsil.
Onektpuyeckoe mnone. Hanpspk€HHOCT  anekTpuueckoro mois. IlpunHnun



CyNEPHO3ULNN INEKTPUUECKUX MOJNeH. JIMHUM HanpsyKEHHOCTH AIEKTPUYECKOTO
TTOJIS.

PaGora cun  anekrpoctatnueckoro  moia.  [lorennuman.  PasHocTh
noTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKU B  BJIEKTPOCTATHYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3alllTa, 3a3€MJIEHUE SJIEKTPONpPHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS DJIEKTPOMETPA.

B3anmonenicTBuE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOAHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apspKEHHOIO KOHACHCATOPA.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuil mok. Toxu é paznuunplx cpedax

OJNEKTPUUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuina Toka. [1oCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 11l ydyacTKa LenH.

DJEKTPUYECKOE CONPOTHUBIICHUE. YJEIBHOE CONPOTHBICHHE BEILECTBA.
ITocnenoBarenbHOE, MAPAIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyns—Jlenuna.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUXKYILAsl CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akon OMa 1151 MOJTHOM (3aMKHYTOM) 3JieKTpuueckoil renu. KopoTkoe 3aMbIKaHuUeE.

OJNEeKTpOHHAs  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHUCHMOCTH
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTD.

DnexTpudecKknid TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKM. CoOcTBeHHast U [pUMECHas IIPOBOJIUMOCTD
noJynpoBoIHUKOB. CBoMCTBa p—n-niepexona. [lonynpoBogHUKOBBIE TPHUOOPEI.

ONEKTpUYECKUMI TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS IUCCOLAUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
paspsaa. Monunus. [1nazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTeNIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN O,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne Critbl TOKa U HAPSDKCHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IM TTOTIEPEYHOTO CEUYEHHS M MaTepuaia.

CMelaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpsmMoe w3MepeHue dIeKTpoABMKYIIeH cwibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBHUCHUMOCTB COIPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

M ckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOIUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoptvie pabomaol

N3ydeHne cMEMaHHOro COETMHEHUS PE3UCTOPOB.

N3MepeHne 3JIEKTPOJIBUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIIEHUSI.

Hab6mronenue snexkrpomsa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uznku 0a30Boro ypoBHa B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabona, runepoosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoae, AMPdys3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEpENadyH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEH U



ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJMTUYECKAS IUCCOLMALMS,
rajlbBaHUKa.

l'eoepaghus: B1aXXHOCTb BO3/yXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJLIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), JABUTATElb BHYTPEHHEIrO
CropaHus, mapoBas TypOHHa, OBITOBOM XOJNOIWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopkI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KITACC

Pa3znen 4. DuekTpoaMHaMuKka

Tema 3. Macnummnoe noye. I1eKMPOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTHl.  B3anMoAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mone. Bektop MarHuTHOW uWHAYyKUMH. IIpuHIMN cynepno3uuuu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM WHAYKUMH. KapThHAa NWHWANM MarHUTHOU
WHJTYKIIMH TI0JISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJIe TMPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUIUU
MAarHMTHOTO TOJIA JJIMHHOTO TPSIMOTO MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHMKA, KATyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOlyJib M HalpaBJICHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaByieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jloperia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BekTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBMKYINAsl CUJa HWHIAYKIUU. 3aKOH JJIEKTPOMAarHUTHOU
nHayknuu Papanes.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODNEKTPOABIKYIIAS CHIa HHIYKIUU B
MIPOBOAHUKE, JIBHXKYILEMCS TOCTYNAaTEIbHO B OTHOPOJHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMHU. OJEKTPOJBHXKYILAS  CHJa
CaMOMHAYKIUU.

DHeprus MarHUTHOTO TMOJISI KaTYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: MOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacCTULl, NHYKIIMOHHAS I€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PTIEKTPOHHOIO IMyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TTOJISL.

B3auMmopelicTBrE IBYX MTPOBOJTHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABHKYIIEH CUJIbI MHAYKIMH OT CKOPOCTH U3MEHEHUS
MarHuTHOIO IIOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomuol

N3yyeHne MarHuTHOTO MOJISL KaTYIIKHA C TOKOM.

HccnenoBanne AeMCTBUSA MOCTOSIHHOTO MAarHUTAa HA PaAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3pnen S. KoieOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpomMazZHumuble Konedbanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJICOaHMS.
I"apmonnyeckue konedanus. [lepumoa, yacrora, amrmumryga u (aza xoneOaHUM.
[IpyXuHHBI MasTHUK. MareMaTUYEeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kose6anuii. [IpeBparieHune sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOAHUS B
UICaJTbHOM KOJeOaTelbHOM KOHType. AHAJIOTMS MEXIYy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusx. BrIHyXI€eHHbIE MEXaHUUYECKUE
kosiebanusi. Pezonanc. BeiHy Xk 1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMIAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JIEUCTBYIOIIEE 3HAUEHUE CHUJIBI TOKAa M
HaIPSKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE IEKTPUUECKON
SHEPIrUU. DKOJIOTMUECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTHYECKUN MasiTHUK).



HaGmronenue 3aTyxaronux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Habmnronenue pezoHanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu MOCIIENOBATENIBHOM COEAUHEHUU PpE3UCTOpPA, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuii oxcnepumenm, nabopamopvie pabomol

HccnenoBanre 3aBUCUMOCTH MEpHOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BATEIbHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 6OTIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHus M JUIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJIHBI.
WNurepdepenius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Breicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3YUYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEJIOMJICHUE, MOspu3anus, 1udpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHue 2JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeJIEBUACHUA. Pagnonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEIBI.

TexHuyeckrue yCTpOMCTBa M TMPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OOpazoBaHue 1 pacCIpPOCTPAHEHHUE MTOTIEPEYHBIX U MTPOIOJIHHBIX BOJH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOGmronenue otpakeHus 1 mpesIoMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenue narepdepeniuu u q1udpakiinid MEXaHUIECKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIAOU M
4acTOTOM KOJeOaHUI.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkE€HHUE,
npeioMIIeHUE, MOJSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckass onruka. I[IpsMonnHENWHOE pPacHpoOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIil yroya MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB Oenoro cBeta. L[Ber.

ColOuparomuie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
paccTOSIHUE M ONTHYECKash CHila TOHKOM JuH3bl. IlocTpoeHue u3oOpaxeHUil B
coOMparolMX U pacceuBarIUX JuH3ax. DopMyiia TOHKON JTUH3BI. Y BEJIHYEHUE,
JaBaeMo€ JIMH30M.

[Ipenespl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHrepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBue HaONIOACHUA
[VIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonsspuszanus ceera.

TexHu4ecKkue yCTpOMCTBA M MPAKTUYECKOE INPHUMEHEHHME: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TomHOEe BHYTpEeHHEE oTpaxkeHue. Moaens cBeToBoa.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpakxium crera.

HaOmronenue nucnepcuu cBeTa.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[ToydyeHue crekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii oxcnepumenm, 1abopamopsie pabomuol



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paxXeHH B IMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cIeNIHAJIBHON TEOPUHA OTHOCUTEILHOCTH

['paHunBl OPUMEHUMOCTH  KJjacCudeckod  MexaHukd.  [locrymartsl
CIIEIMAIBHOW TEOPUM OTHOCHUTEJIIBHOCTH: HMHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpallCHHE
JUIAHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs3b MacChl C DHEPrUEH U UMITYyJILCOM PEIIATUBUCTCKOM YaCTULIbI. DHEPTU
IIOKOSI.

Paszpnes 7. KBantoBas ¢pusuka

Tema 1. Inemenmol KEAHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorddexra. YpaBHenue DunmTeitHa 11 GpoToddpdekra. «KpacHas rpaHuna»
dboTtordekra.

Jasnenue cBeta. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MpPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha yCTAHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas mogxens aroma. Iloctymarel bopa. M3nyueHne u moriomeHue
(GOTOHOB mMpU mMepexojie aToMa C OJHOIO YPOBHSI 3HEPrMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp yPOBHEW SHEPTUU aTOMA BOAOPO/IA.

BousiHOBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty alTu3M.

CroHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHne AIMHBI BOJIHBI JIa3epa.

HabGmonenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.

Jlazep.

Yuenuueckuii oxcnepumenm, 1abopamopsvie pabomol

HaGmroienre muHeyaToro CrekTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIME CIIOKHOCTh CTpoeHus sapa. OTKpeITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompenmeneHmio  cocTaBa
paavoakTUBHOTO u3nydeHusa. CpoiictBa anbda-, Oera-, TaMMa-U3Ty4YEHUS.
BnusiHne painoakTHBHOCTH Ha KUBBIE OPTaHU3MBL.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. HykinonHas moxens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsbl.

Anbda-pacniaz. ONEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DHeprus CBsA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledexT maccel sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 SIEP.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. IlpobOiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

DnieMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PETUCTPALIMN DJIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOICHCTBUA. EMMHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHuyeckue yCTpoucTBa U IMPAKTUUECKOE IPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, arToMHas boMoa.

Jlemoncmpayuu

Cu€TUnK HOHU3UPYIOUIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre TpEeKOB YacTHll (IO TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTbI aCTPOHOMMHU M ACTPOPU3UKHU

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMUM.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKUe 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JBH>KECHUE.

ConuHeunas cucrema.

Connue. ConnewyHass akTWUBHOCTh. Mctounumk sHeprum CosHOAa W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbIM KJacc —
CBETUMOCTB». 3BE3/bI TJIABHOW IOCIIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETMMOCTBbY» JUI1 3BE31 IVIABHOM ITOCIEAOBATEIBLHOCTU. BHyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoJtonu CoJiHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunsiii I[TyTe — Hama I'amaktuka. [lomoxenune m aBmwxkeHue CoiHIa B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky n kBasapsl. UEpHBIE ABIPHI B Sapax
TaJIAKTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00sa. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEIMKTOBOE U3ITyUYCHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHM.

Yuenuueckue nabmooenus

Halnronenuss HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl OMPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausA CEBEPHOTO MOJIyIIAPHUS U SIPKUE 3BE3BI.

Hab6mronenus B reneckon JlyHsl, minanet, Miaednoro [lyTu.

O6o0maromiee NOBTOpPeHUE

Ponb Qu3uku W acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cpepax AesaTeIbHOCTH YEJIOBEKA, pOJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOW KapTHHE MUPA, poib (PU3UIECKON Teopuu
B (GOpPMHpPOBAHUU TPEACTABICHUN O (UINYECKON KapTHHE MHpPA, MECTO
bu3uYeCKOl KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3yYEHHEM METOJOB HAy4YHOIrO
MO3HAHUS: SIBJICHWE, Hay4yHbIM (akT, rumore3a, pusnueckas BeIWYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pewIeHHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPIWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, TPU3HAKK TOJA00USI TPEyTOJbHUKOB,
ompeereHIe MIOMIAAN MIIOCKUX GUTYp U 00bhEMa Tell.

buonoeus: »nextpuueckue sBICHUS B KUBOW mpupojne, KoseOaTeabHbIC
JIBUKEHUS B )KMBOM NMPUPOJAE, ONITUYECKUE SBJICHUSA B JKUBOU MPUPOJE, ACUCTBUE
paaualy Ha )KMBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTypa TBEPIBIX
T€I, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaIu3.



l'eocpagpua: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozusi: JWMHUM DJIEKTpOIIEpeNad, TIEHEpaTop IEPEMEHHOro TOKa,
ANEKTPOJBUraTENb, WHAYKLIMOHHAS M€4Yb, pajap, PaiuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapesi.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCIEUYHUTHh JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEJIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « Pu3nka» T0HKHBI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3ALUA OCHOBHBIX HAaIpPaBICHUIN
BOCIIUTATEIBHOU IESITENHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH IPaKAAHCKOU MO3UIIUU 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHUCTHYECKUX U
JE€MOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHUE B3aUMOJACHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMA

c(hOpMUPOBAHHOCTH POCCHUICKOMN rpak IaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, IJOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHUE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUHMBOTO OYyIIIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIFOUAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyliero pu3sn4eckoi Hayke;



5) Tpy10BOI0 BOCIIUTAHMS:

UHTEpEC K pa3IMuHbIM cdepam npodhecCHuoHANbHOW JeATEeIbHOCTH, B TOM
YHCIIE CBSA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0,10rHYEeCKOr0 BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYypbl, OCO3HAaHUE TJI00ATBLHOTO
XapaKkTepa IKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE JECUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHMSA LIeJIEW yCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pacllupeH’e OIbITa JEATENbHOCTH SKOJIOTMYECKOW HAINpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpoOIEcCe
u3yyeHuss (U3MKH  OCYIIECTBIIATH  MPOEKTHYHD W MCCIEIOBATEIbCKYIO
NeATENbHOCTh UHNBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSTENIbHO  (OpMYyJIMpOBaTH W aKTyaJU3UpOBaTh  MpoOJEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh 1IN JESITEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH peElIeHUs MPoOJeMbl C YUYETOM aHaAIM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCJICICTBUM €SI TEIIBHOCTH;
KOOPJIMHUPOBAaTh Y  BBHINOJHATH pabOTy B  YCJIOBUSIX  PEaJbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKue 1eidCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUSMHU U METONAMHU
(puznyecKoil HayKu;



BJIAJICTh HAaBBIKAMHU y4E€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JACATEIHHOCTH
B oOyactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY
METOJIOB pelIeHUs 3a/iay (PU3UYECKOTO COJEpKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAAMH JEATEIBHOCTH TI0 IIOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIpETAllMi, MPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (HU3UKU;

BBISIBIIATh TMPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI IJIsl J10Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUs 3aJaydl  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHUSIX;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEILHOM
NESTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUN (DU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETh TICPCHOCHUTh 3HAaHUA 10 (U3MKEe B TMPaAKTUUYECKYyI0 00JacTh
KU3HECATCIIEHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTb OPUTHHAIBHBIC TIOXO0bI U PEIICHIS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHUs] WHPOpMauu (HU3MIECKOTO COICPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBLHO OCYIIECTBISATh TOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U MHTEPIpETali0o WHGOPMAIIMU Pa3TUYHBIX BHAOB U (Hopm
MpeACTaBJICHHUS;

OIICHUBATh IOCTOBEPHOCTh MH(POpMAITUH;

WCIIOJIB30BaTh  CPEICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUK DSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHEHBI, peCcypcocOepexeHusi, TMPaBOBBIX H JTUYECKHUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPKAHUS B PA3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUU | TIEICBOM ayIUTOPHH, BEIOUpAs ONTUMAJIbHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMmyHuKkaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eHCTBHUS:
OCYIIECTBISTH OOIIEHNE Ha YPOKax (U3UKHA U BO BHEYPOUHOU ACSITEILHOCTH;
pacmo3HaBaTh  TPEANOCHUIKM  KOH(PIUKTHBIX  CUTyallMd ®  CMATYaTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHs C HCHOJb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUUIEKTHBA;

IIPUHAMATh L€IM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTUKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacupenensiaTb pojad ¢ Y4ETOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUUA HOBU3HBI,
OpUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryisiTuBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranm3amnus:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATENIbHYIO JESITENBHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciIipsATh paMKHU Y4EOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOUYTEHHI;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pyAUIMH B 001acTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIAJE€Th  HABBbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, HUX pE3yJbTaTOB H
OCHOBaHMUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TpH aHAW3e pPEe3yJbTaToOB
JeSTEIILHOCTH,

MIPUHUMATH ce0sl, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TpU aHAIW3e pPEe3yJbTaToB
TeSTEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OITHOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro o0Imero oOpa3oBaHUS Yy OO0ydYarOUIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIEHBIN WHTEJUICKT, MIPEAIOJIarafOIIHA
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIOYAIONIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATHCA K
AMOITMOHAIBEHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIIKEHUIO TEIHN U
yCcHexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAaBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjiacce mnpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMECHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCINCH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa 0Tcuéra, abCONMIOTHO TBEPAOE TEIO,
WJICAUTbHBIN a3, MOJAEIHN CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA U



JNEKTPOAUHAMUKN:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tel, ABMW)KCHHE 10 OKPYXKHOCTH, HHEpLu,
B3auMojiericTBre Teu, nuddys3us, OpOyHOBCKOE JIBHIKEHHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TEJI, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKIECHUH ), TETNIOBOE
paBHOBECHE, HUCIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAJLIA3ALMA, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBILICHHUE JABJICHUA Ta3a IIPU €r0 HAarpEBaHUU B 3aKPBITOM
cocyle, CBA3b MEXKAY [apaMeTpaMu COCTOSHHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLMs TeJl, B3AUMOJACUCTBUE 3aPsiI0OB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3ysl (DU3NYECKUE BEIUYUHBI:
KOOpAMHATA, IyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWia,
HMMILYJIbC T€JIa, KUHETUYECKas dHEprus, IOTCHUUAIbHAA 3HEPIUsd, MEXaHUYecKas
paboTa, MexaHMYecKas MOIIHOCTh; IPU ONHWCAHUM MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHUS] U E€AUHMUIIBI,
HaxXoAUTh (OPMYJIbl, CBA3BIBAIOIINE JTaHHYIO (PU3NYECKYIO BEIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBIICHUS,
UCIIONb3ysl (PU3MYECKHE BEJIMYMHBL: JABJIEHUE ra3za, TEeMIeparypa, CpeaHss
KUHETUYECKasi DHEPrus XaOTUYECKOr'0 JIBWIKEHUSA MOJIEKYJI, CpEeIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS BSHeprus, padbora rasa,
KOA(PUIIUEHT TMOJE3HOTO JEHCTBUS TEIUIOBOIO JIBUraTels; IPU ONHUCAHUU
MPaBUJIBHO TPAaKTOBaTh (DU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIWYUH, HX
0003HAYEHUs W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pU3MYECKYIO BEIMYUHY C APYTMMHU BEIMYNHAM;

ONMCBHIBATH U3YUYECHHBIEC HIIEKTPUUECKUE CBOWCTBA BEIIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3HUECKUE BEIMUYMHBL: AJIEKTPUUECKUMN 3aps,
JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1, ITOTEHIHAII, PA3HOCTh IIOTEHIAAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHUS M E€JMHHULBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYI0 (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3YsS (PU3HMUECKHE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUs MEXAHWYECKOM JHEpPruy, 3aKOH COXPaHEHUS UMIIYJIbCa,
NPUHLHAI CYNEPNO3ULUMN CWJI, MPHUHIUII PABHONPABUS HMHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHMUSA BEIIECTBA, a30BbIC
3aKOHBI, CBA3b CpEIHEH KMHETUYECKOU DHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TemmepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpu 3TOM pa3invyarh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHUS UX OE30MACHOTO HCIIOJIB30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUN U
IPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopMmympoBaTh MmpoOIeMy/3aady H THUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY H3 MPEAJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NYECKUX BEIUYMH, IIPU
ATOM BBIOMpAaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUSI U MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy (U3MUYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKcHpoBaTh PE3yIbTATHl MOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BAHNUS,

coOiroaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIEIOBAHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESTENIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1TaOOPaTOPHOTO
o0opy10BaHuUS;

pemaTth pacu€THbIE 3aJa4yd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCTIONB3Ys (pr3MUeckre 3aKOHBI U MMPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HeoOXonuMbIe NJisi €€ PEeIIeHUs], TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTh
MOJIyYeHHOTO 3HAYCHHS (PU3UUECKOU BEIMYUHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BBICTPAUBATh JIOTHYECKU HETIPOTHBOPEUUBYIO
[EMOYKY PACCYXACHHUH C OMOpPOM Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue SBJICHUS;

UCIIOJIb30BATh npu  pelieHud  y4eOHBIX  3aJlad  COBpPEMEHHbBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH TSl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIUN
Y TIPEJICTaBIICHUS YYeOHON U HAYYHO-TIOMYJISIPHON MH(OpMAIH, MOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

MIPUBOJNUTH MPUMEPHI BKJIaa POCCUMCKUX U 3apYOCkKHBIX YUIEHBIX-(PU3HKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IMPOILECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B IMOBCEIHEBHOW J>KH3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpaIeHu! ¢ MIPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, TSI COXPAaHEHUS 3I0POBbS U COOIOICHUS HOPM IKOJIOTHUECKOTO
IOBEJICHUS B OKPYKAOIIEH CpeELIE;



paboTaTh B TIpYyIIE€ C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIbl, PAMOHAIBHO paclpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBaTHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM IPOOJIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ACATENBHOCTU JIOAEH, LEJIOCTHOCTh M €IUHCTBO
(pu3nyeCcKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUILBl MPUMEHEHHUS W3YUYEHHBIX (U3UYECKUX MOJEIIEH:
TOYEYHBIN 3JEKTPUUECKUH 3apsij, JTy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, s/IepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO f]pa IMpU pPEUIeHUU (PU3NYECKHX
3aj1ady;

pacrno3HaBaTh (pU3NUYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IOPOBOJHUK C TOKOM W JBHXKYIIUICS 3apsij, 3JEKTPOMAarHUTHbIE KOJICOaHUS U
BOJIHBI, NIPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHAas
PaAMOaKTUBHOCT;

ONMCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3gUYHbIX  Cpel) U
ANIEKTPOMATHUTHBIE SBJICHHSI (IIPOLIECCHI), HUCIOJb3Ys (PU3NYECKUE BEITUUYUHBIL:
ANEKTPUYECKUI 3apsil, CWJIa TOKa, AJIEKTPUYECKOE HANPSLKEHHUE, AIEKTPHYECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABIKYIIAs cuja, padboTa TOKa,
UHAYKIUST MarHuTHOTO TMojsi, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KaTyUIKW, HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO TMOJIeM, MEepHoJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsij M CHJa ToKa B IIpolecce
FapMOHMYECKHUX JJIEKTPOMATHUTHBIX ~KoJieOaHWi, (OKYyCHOE pacCcTOsSHUE U
ONTUYECKasi CUjla JIMH3bL, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (U3MUYECKUMN
CMBICJI HCIOJBb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh W3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCHOJbB3YS
(¢u3nyeckue BETUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI U



4acToTa CBETa, SHEPTHUs U UMITYJIbC (POTOHA, IEPUOA TIOTypacmaia, SHEPTus CBsI3U
aATOMHBIX SI7EP, MPU OINMWCAHWU TPABWIBHO TPAKTOBATh (DU3WUECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMUIIbI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIIME JIaHHYI0 (U3UYECKYI0 BEIMYUMHY C JPYTUMH BEJIWYUMHAMU,
BBIYHUCIISITH 3HAYCHUE (PU3HUECKON BEIMUUHBI,

aHATM3UPOBATh (PU3MUECKHE MPOIECCHI U SBIICHUS, UCIIONB3Ys (HU3UIECKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJEI0BATEIBHOTO U MapalieIbHOrO
COCIMHEHMSI TPOBOJHMUKOB, 3aKkoH Jlkoyns—JleHna, 3akoH 3JIEKTpPOMarHUTHON
UHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEIIOMJICHUS CBETa, ypaBHEHHE ODWHINTEeHHA s doTorddekra,
3aKOH COXpaHEHMsI SHEPTyH, 3aKOH COXPAaHEHHUs HMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUsI MacCOBOTO YHCIA, MOCTyjaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBHUS (TpaHHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAMIPaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTh W OIMKCHIBATh HM300pPAKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJICNOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCITOIB30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPEHUM: TMPHU ITOM
dbopmynupoBath mTpoOJeMy/3agady M TUMOTE3y Y4eOHOro DKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpY/IOBaHHUS, MPOBOAUTH OIBIT U
(GbopMyIMpPOBATH BHIBOIBI;

OCYIIECTBJISTH MPSAMbIE U KOCBEHHBIE M3MEPEHUsI (PU3NUECKUX BEIHYUH, TIPU
ATOM BBIOHMpaTh ONTUMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
OpSIMBIX HM3MEPEHWI: MPU HSTOM KOHCTPYHPOBAaTHh YCTAHOBKY, (PUKCUPOBATh
pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoOB, ACNIaTh BEIBOBI ITO pe3yJIbTaTaM UCCIICIOBAHMS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUI B
pamMKax y4eOHOTO OKCIepUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESATETLHOCTH C HCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHON (U3MYecKor MOAENbIo,
UCTIONB3Ys (PM3MUECKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHSA 3a1a9u
BBIOWpATh (U3UYECKYIO0 MOJIENb, BBIACIATh (PU3NUYECKHE BETUYMHBI U (HOPMYJIBI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacYEThl U OLEHUBATH PEATBHOCTH
MOJIy4YE€HHOTO 3HAUYCHUS (DPU3UUECKON BEIIMYUHBL

penaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPANBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LETNOYKY PACCYXIACHUU C ONMOPOM HA M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(puznyeckue sIBICHUS;

UCII0JIb30BAaTh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS yUeOHOU U HAYYHO-TIOMYJISIPHOIM HH(pOpMAIHH, TOTy4YEeHHOU 13

Pa3IMYHBbIX UICTOYHUKOB, KPUTUUYECKH aHAIU3UPOBAThH MOJyYaeMyI0 HH(pOpMaIIHIO;

OOBSICHATh NPHUHLMUIBl JEMCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyarh YCIOBHs UX O€30MMACHOTO UCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
UIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOIO
NOBEJCHUS B OKPYKAIOILEH CpeEeE;

paboTaTh B TpyIIE€ C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX pOJIEH,
IJIaHUPOBATh pabOTy TPYIIbl, PAUUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoauuyecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoabusie | IIpakrtuyeckue (ucpp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Paznen 1. PU3UKA U METO/Abl HAYYHOI'O TIO3HAHUSA
1.1 ®u3uKa 1 METO/IbI HAYYHOT'O IMO3HAHUS 2 bubmmorexa [OK
' ARLHAY https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmmorexka [IOK
2.1 K 5
fHeMATHIa https://m.edsoo.ru/7f41bf72
bu6nmmorexka [IOK
2.2
Jusamiica 7 https://m.edsoo.ru/7f41bf72
bu6nmotexa [IOK
2. 1 1
3 3aKOHBI COXpAaHEHUS B MEXAHUKE 6 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnmnoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nunoreka [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKH1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6nuoreka LIOK
) @Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bub6mmoteka [IOK
41 DUeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 31EKTpUYECKU TOK. TOKU B 12 bubnuorexa [IOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB H TeM (uudgposbie)
Ne i/ Konrtpoabnsie | Ilpakruyeckune
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
L1 MarnuTHOo€ noJie. DIeKTpOMarHuTHas 1 1 3 bubnnoreka [IOK
' VHTY KIS https://m.edso0.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUSA U BOJIHbI
21 MexaHu4ecKue 1 3JIEKTPOMarHUTHbIE 9 1 bubmmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
MexaHuYeCcKUe 1 JJIEKTPOMarHUTHBIE bubnmnoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2. 1
3 Orriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJILHOM TEOPUU OTHOCUTEJIBHOCTH

11 OCHOBBI CIENUATBHON TEOPUU 4 | bubnuoteka [IOK
) OTHOCUTEJIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
b K
4.1 DJIEeMEHThI KBAHTOBOW ONTUKU 6 h;i?;gtﬁiggﬁ 11970
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢

4.3

ATtoMHOe sApo

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTbI ACTPOHOMUH U aCTPOPU3UKHU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3gen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o061mato1iee MOBTOPeHHE 4 Egpi?;lrz?:diigsgﬂlﬁk
Hroro o paszuemny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHBIE
Ne Hdara undposbie
Tema ypoka Koutp. | IIpakr.
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsl | paboThI
pecypchbl
®usuka — Hayka o npupoze. Hayunbeie meToasbl bubmuotexa [JOK
1 1 .
IIO3HAHUS OKPY’KAIOIIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo puzuku B popMupoBaHUN COBPEMEHHOU
2 HAay4YHOM Ka TSI)HH MH a(bBI;[ aII:TquCKoﬁ P 1 bubmmorexa LIOK
Y P pa, B 1P https://m_edsoo.rw/ff0c33e6
JESITeIbHOCTH JIIOJIEH
Mexanuyeckoe 1BrxeHne. OTHOCUTEIbHOCTh
3 MexaHquCKoroﬂ BIOKeHUs. [lepeMenienune, CKopocTb 1 bubmmorexa [TOK
A - L1ep I > p ’ https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE TPSAMOIMHENHOE IBUKEHUE 1 bubmorexa LOK
OMCPHOC MPMO CHHOC 1T https://m.edsoo.ru/ff0c3620
5 p . 1 bu6nmmoreka [IOK
ABHOYCKOPEHHOE MPSIMOJINHEMHOE IBUXKEHUE hitps://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
6 CBoboaHoe masieHne. Y ckopeHne CBOOOIHOTO TaIeHHs 1 https://m.edsoo.ru/ff0c39ce
7 Kpuonunelinoe npuxenue. J[BMkeHNE MaTepUAILHOM 1 Bbu6nmmoreka [JOK
TOYKH 110 OKPY’KHOCTHU https://m.edsoo.ru/ff0c3ada
g [IpuHnnn otHocuTenbHOCTH I 'anunes. MHepuuanbsHble | bubnnorexa [HOK
cucreMsl orcyera. [lepBsiii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [IpuHIUIT Cyneprno3uIuy CUil. ) bubmuorexa [JOK
Bropoii 3akoH HeroTOHa 1151 MaTepuanbHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 T i1 3aKkoH H a TOYCK 1 bubmiorexa LIOK
petuii 3akoH HproToHa J71s1 MaTepuanbHbIX https://m.edsoo.ru/ff0c3be8
T 3akoH BcemupHoro Tsarotenus. Cua Tsoxectu. [lepBas ) bubnmnoreka [JOK

KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Bu6muoreka [JOK

12 u npyroctu. 3akoH I 'yka. Bec T
Cuna ynpyrocty. 3axon I'yka. Bec terna https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Kooddunuent tpennsa. Cuna
13 CoIl OTEIBJIGHI/ISI 3| (11)/1(1)I[BI/I)KGHI/II£ TeJla B JKUJIKOCTH HIINA Bubmiorexa LHIOK
P p https://m.edsoo.ru/ff0c3f76
rase
IToctynarensHOE U BpallaTeabHOE JIBHKEHUE
M . P Bu6muoreka [JOK
14 abcommoTHO TBEPAOTO Tema. MoMmeHT cuibl. [1nedo
.. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO TeJia
NMnynec MmaTepualbHONM TOYKHU, CUCTEMBI
15 MarepuaibHbIX ToueK. Mmnyinbce cuibl. 3akoH brbmiorexa [IOK
) i https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJibca. PeakTuBHOE IBUKEHUE
Pabota u MmomHOCTB critbl. Kunetndeckas sHEprus BuG 1IOK
o HOJINOTEKA
16 MaTepualIbHOi Touku. Teopema 00 U3MEHEHUH
P - p https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHEPTUr
[TorenumaneHas sHeprus. [loTeHunanpHas sHEprUs
17 ynpyro aedopMUpoOBaHHOM pykuHBL. [loTeHnnansHas Brbmiorexa [IOK
) https://m.edsoo.ru/ff0c461a
SHEPTHUsl TeJla BOJIN3U MOBEPXHOCTH 3eMIIH
IloTeHnmanbHbIE U HENOTEHIIMAIbHEIE CHIIBI. CBSI3b
18 pabOoThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM bubnnorexa [IOK
MEXaHUYECKOM SHEPTrU CUCTEMBI T€N. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUs] MEXaHUYECKON IHEPruun
JlabopaTtopHas paborta «McciaenoBanue cBs3u padOThI
19 CUJIBI C U3BMEHEHUEM MEXaHWYECKOM SHEPIruM Teja Ha
MIpUMEpPE PACTHKEHUS PE3UHOBOTO KTy Ta
KonTponbHas pabota o Teme «KnnemaTuka. bu6mmorexa [IOK
20
JluHamuKa. 3aKOHBI COXpaHEHMSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKOM Bbu6nmuoreka [JOK
teopun. bpoyHoBckoe asuxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep IBUKEHUS U B3aUMOJEHCTBUS YaCTHI]
22 BelecTBa. MoAenu CTpoeHusl ra3oB, JKUIKOCTEN U
TBEPJIBIX TEI
23 Macca monekyin. KonnuectBo Bemectsa. [locTosinHas



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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ABorajpo

TernnoBoe paBHOBecHe. TemnepaTypa U €€ U3BMEPEHUE.

24 [lIxana temneparyp Llenbcus
. bu6mmoreka [IOK
25 Nneanbnsiii ra3 8 MKT. OcnoBHoe ypaBHeHne MKT https://m.edsoo.ru/fl0c4fde
AOGcomoTHas TeMnepaTypa Kak Mepa cpeiHei Eub OK
26 KMHETUYECKOMN SHEPrUU IBUKEHUS MOJIEKYI. HbmoTexa I
N https://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneena-Kianelipona
27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
)% Jlaboparopuas pabota «lccrnenoBanre 3aBUCUMOCTH
MEXy IapaMeTpaMH COCTOSIHUS pa3pEKEHHOTO raza
29 W3omporieccsl B u1ealbHOM Ta3e U ux rpaduueckoe bu6mmoteka [IOK
IIpEeACTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTpeHHss sHEprust TepMOAMHAMUYECKOW CUCTEMBI U
crocoObI €€ n3meHeHus. KomnyecTBo TETIOTH U bubnuoteka [IOK
30
pabota. BHyTpeHHsIsl 3HEprusi 0IHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJeaIbHOTO Ta3a
31 Bunae! Teruionepenaun bubmnorexa LIOK
o https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIIOEMKOCTH BelecTBa. Komndectso
32 . bubmuorexa [JOK
TEIUTIOTHI MPHU TeTuIonepeaaue. AnnadaTHbBIN MPOIECC https://m.edsoo.ru/fl0c5c36
3 IIepBbIil 3aKOH TEPMOJUHAMHUKU U €r0 IPUMEHEHUE K bu6mmorexa [IOK
u3omnpoleccaM https://m.edsoo.ru/ff0cSefc
34 HeobOpatumocTs poiieccoB B mpupojie. Bropoii 3akon bubnmnoreka [IOK
TEPMOAUHAMUKHI https://m.edsoo.ru/ff0c6230
. 5 Bbu6nmmoreka [JOK
35 [punuun geiictus u KI1J{ TernnoBoi MaHbl https://m.edsoo.ru/f0c600a
36 Hukn Kapno u ero KII/|
37 DKoJIorn4YecKue MpoOIeMbl TEIIIOOHEPTETUKU
18 O6o06matomuit ypok «MomnekysipHast pu3uka. bubnmnoreka [JOK
OCHOBBI TEpPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponpHas pabota mo reme «MomnekyspHas bubnmnoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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¢uznka. OCHOBBI TEPMOTUHAMUKIY

https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u koHaeHcanus. Mcnapenue n bu6mmoreka [IOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
A1 AGCOII0THAS ¥ OTHOCUTENIbHASI BIAKHOCTh BO3TyXa. bubmmorexa IIOK
Hacpimennsiii map https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucramnmaeckue u aMmop@HbIe TEA.
o Bu6nmuoreka [JOK
AHM30TpONUS CBOMCTB KpUCTAILIOB. JKuakue
42 P P A https://m_eds00.ru/f0c65£)
kpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI
3 [LnaBnenue u KpucTauM3anus. Y 1ejibHas TEMI0Ta bubnuotexa [JOK
riaBneHus. CyOaumanus https://m.edsoo.ru/ff0c6708
44 y Saranca bubmuorexa [JOK
PABHCHHE TCILIOBOTO ball https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tell. JJIeKTpuiueckuid 3apsaa. [[sa Buga bubnunoreka [IOK
45 .
DJIEKTPUUECKHUX 3apsi0B https://m.edsoo.ru/ff0c6bec
46 [TpoBOIHUKHN, TUDIIEKTPUKH U MTOTYITPOBOAHUKH. bubnuoteka [IOK
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunbrit bubmuoreka [JOK
BIIEKTPUYECKUN 3apsiT https://m.edsoo.ru/ff0c6ced
Hanpsox€nnaocTts anexrpuyeckoro nois. [Ipunuun
48 cyne};noznunn SHCKTpI/li)IIeCKI/IX IOJIEH. HI/III)-II/II/I bubmiorexa IJOK
.. https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
49 PaGora cun snexTpoctaruueckoro mnous. [loreHman. bubmuoteka [IOK
Pa3HocTrs moTeHInaaos https://m.edsoo.ru/ff0c6£00
50 [IpOBOHMKY M JUBIIEKTPUKH B AJIEKTPOCTATHYECKOM bubnnorexa [HOK
nosie. Jusnexrpudeckas IpOHULIAEMOCTD https://m.edsoo.ru/ff0c7018
51 DnektpoémkocTh. Konaencaro bubsmorexa TIOK
p : a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOT0 KOHAEHCATOpa. DHEPrus bu6mmorexa [IOK
52
3apsHKEHHOr0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas padoTta "M3Mepenne 31eKTpOEMKOCTH
KOHJIeHcaTopa"
54 [TpuHIMTT AEHCTBUS U MPUMEHEHHE KOHACHCATOPOB,
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KOIMPOBAILHOTO armapara, CTpyiHHOro mpuHTepa.
DneKkTpocTaTUYecKas 3alnuTa. 3a3eMIIeHue
AIIEKTPOIIPUOOPOB

BHGKTpI/ILIeCKI/If/'I TOK, YCJIOBHS €TI0 CYIIECTBOBAHU.

55 [TocrosinubIii Tok. Cuna Toka. Hanpsxenue.
Conpotusnenue. 3akoH Oma i1l ydacTKa Lenu
IlocnegosarensHOE, MapamieabHOE, CMEIIAHHOE
56 coe I/IIfGHI/Ie MIPOBO HI/III:OB JIaboparopHas pabota 0.5 Buommozera HOK
A POBOZL ' paTopHai p ' https:/m.edsoo.ru/fl0c74f0
«M3ydyeHne cMeIanHoro COSAMHEHUST PE3UCTOPOBY»

57 Pabora u MmommHoCTh SICKTPHUYCCKOTO TOKA. 3akoH Buoauotekxa ]_[OK
Jxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa Jy1st TOJIHOM (3aMKHYTOM ) 311€KTPUYECKOM
nernu. Koporkoe 3ambikanue. JlabopaTtopHas padora bu6nmmoreka [IOK

58 0.5
«M3mepenne DJIC ucTouHrKa TOKA U €T0 BHYTPEHHET O https://m.edsoo.ru/ff0c7ae0
COIPOTHUBJICHUS»

PesepBuriii ypok. KontposbHas padora 1Mo teMe
59 "QHGII)(T O,Z[I/I}I]{I:;MI/IKEI" / ]gce OCCI/I%CK&H OpoBEpOUHAs Bubmrorexa IJOK
p p poBep https://m.edsoo.ru/ff0c8c56
paborta

60 O6o0maromuii ypok « QJIeKTpOANHAMUKAY / Bbu6nuoreka IIOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHask TPOBOUMOCTH TBEPIBIX METAILIOB.

61 3aBUCHMOCTb COITPOTUBIICHHS METAJUIOB OT
Temrepatypbl. CBEpXIIPOBOJIMMOCTh

6 DneKkTpuyecKuii Tk B Bakyyme. CBolcTBa
AJEKTPOHHBIX MMYYKOB
ITonynpoBogHHUKH, ©X COOCTBEHHAS U IPUMECHAS

63 i 0130 pI/IMOf:[TL CBoiicTBa p—n-1e exop a Brbmaorexa OK

POBOZ ) P pexona. https://m.edsoo.ru/ff0c84ae
[TosrynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUYECKHUI TOK B pacTBOpax M pacruiaBax Bu6 10K
nOIMoTEKA

64 DJIEKTPOIIUTOB. DJIEKTPOJIUTHYESCKAS TUCCOLAAIINS.

P p o TTHAIL https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
65 DnekTpuyeckuil Tok B razax. CaMOCTOSITEIbHBINA U bubnmnoreka [JOK



https://m.edsoo.ru/ff0c74f0
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HECaMOCTOATENbHBIN pa3psan. Monunus. [1nazma

https://m.edsoo.ru/ff0c84ae

DnexkTpudecKue mpudopsl U YCTPOICTBA U X

Bu6muoreka [JOK

66 gpaKTHqCCKoe npumMmeHenue. [IpaBuiia TeXHuku 1 https://m.edsoo.ru/f0c86fc
€30I1aCHOCTH
§ | ocrommmiimextpmiceiaii ox. Town spusmex |1 Bu6miorera LOK
p ' p https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHeIit ypok. O6o0maronwii ypox mo remMam 10 | bubnmorexa IIOK
Kjacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KITIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nupposbie
Tema ypoka Kontp. | IlIpaxr.
T/ yp Bcero p P H3y4YyeHHs1 | oOpa3oBaTebHbIE
padoTbl | padoThI
pecypchbl
ITocTosiHHBIE MarHUTHI U UX B3aUMOJIEHCTBUE.
1 MarnutHoe nose. BeKTop MarHuTHON UHAYKIIUU 1 bubmorexa LOK
 OCKTOP YKIHH https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON MHAYKIIMH
MarnuTtHoOe 1moJjie MpOBOJHUKA ¢ TOKOM. OIbIT bubmmoreka [IOK
2 . 1
Opcrena. BzaumoeicTBre NpoOBOHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabora «/3yueHrne MarHuTHOTo Mo 1 1 bubnmoreka [LIOK
KaTyILIKUA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. B LIOK
nonmoTexa
4 Cuna Amnepa. JJabopaTtopHas pabota «ccnenoBanue 1 1
N P patop P A https://m.edsoo.ru/ff0c9acO
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM»
elCTBME MarHUTHOTO TOJISI Ha JIBUKYITYHOCS
5 i:z[l sOKeHHYH0 yacTuily. Cuna Jlo eHug H;Z60Ta CHUJIBI 1 bubmorexa HOK
p y Y p ) https://m.edsoo.ru/ff0c9d{4
Jlopenua
OnekTpoMarHuTHas nHAykuus. [loTok BekTopa
6 MarHuTHOM uHAyKuuu. D/1C nHayknuu. 3aKoH 1
ANEKTPOMATHUTHOM MHAYKIMK Papanes
7 JlaGopatopHas pabota «VccienoBanue siBICHUS 1 1 but6mmoreka [JOK
3JIEKTPOMArHUTHON MHTYKITUW» https://m.edsoo.ru/ff0cal 50
NunyktuBHocTh. SABNenue camonnaykiuu. 3/1C
8 CaMIE)};IHlI KA. DHEPrUsi MaFHI/ITH(I)ll}"]O Lrllonﬂ Ki IIIKH C 1 Bubmiorexa LOK
Y : P y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TIOJIE
TexHu4eckue yCcTpoiucTBa U X NPUMEHEHHE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHHUTHI, 1
AJIEKTPOJIBUTATENh, YCKOPUTEIIU 3JIEMEHTAPHBIX
YacCTHUL, UHAYKI[MOHHAS M1€Yb
10 O6o0matromuii ypok « MarHuTHOE ToJIe. 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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3JI€KTpOMaI‘HI/ITH ast UHOYKIUS

https://m.edsoo.ru/ff0cab82

KonTposnbHnas padota 1o teme «MarauTHoe noJe.

bu6mmoreka [IOK

11
DJIEKTPOMAarHuTHas: UHTy KLU https://m.edsoo.ru/ff0cad58
CBOOOTHBIC MEXaHUYECKUE KOJICOaHUsI.
bub6mmoreka [IOK
12 ["apMmonnueckue kojebaHus. Y paBHEHHE
N https://m.edsoo.ru/ff0caf06
rapMoHnuYeckux konedanuii. [Ipesparenue snepruu
JlaboparopHnas pabora «lccrieqoBanue 3aBUCUMOCTH
13 nepuoaa MajblX KoJieOaHui rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a»
Koneb6arensnsrit kouTYp. CBOOOAHBIE
14 3MIEKTPOMArHUTHBIE KOJIEOaHUs B U]I€ATbHOM bubnnoreka [IOK
K0JIeOATEITbHOM KOHTYpE. AHAJIOTHS MEXTY https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMH KOJIeOaHUAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B bubnuorexa IIOK
UJeaTbHOM KO0JIe0aTEIhHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyxaronux KoJIeOaHHsIX.
16 BEIH JKJICHHBIC MexaHqueCKHe konebanus. Pezonanc bubmnorexa [IOK
y ) ) https://m.edsoo.ru/ff0cbb86
BrIHyKIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUs
Ilepemenuniii Tok. CHHYCOUIAJILHBIN TTEpEMEHHBII
17 TOIE) MomHoCTb NIe eMeyHHOFO TOKa AMI'II)J'II/IT JTHOE U bubmmorexa LIOK
o p ' y https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOIIIEE 3HAUCHHUE CUJTBI TOKA M HAMPSKEHUS
13 Tpanchopmarop. [IpousBoacTBo, nepegaya u
MOTpeOICHUE IIICKTPUIECKON IHEPTUH
VYeTpoicTBO U MPAaKTHYECKOE MPUMEHEHHE
19 JJIEKTPUYECKOT0 3BOHKA, F'€HEpaTOpa IEPEMEHHOIO bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0cc324
TOKA, JUHUH AJIEKTporepeaay
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
20 3neKTposHeprun. KyabTypa ucnoab30BaHust
AJIEKTPOIHEPIUH B IOBCETHEBHOM KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS PACIPOCTPAHEHHUS.
o pactpoctp bu6nuoreka IJOK
21 ITepuoa. CkopocTh paclipoOCTpaHEHUs U AJIMHA BOJIHBI.

HOHGpG‘-IHBIC 1 IPOAOJIbHBIC BOJIHBI

https://m.edsoo.ru/ff0cca54
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” 3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. BeicoTa bubnnoreka [IOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

” DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnuorexa ITOK
[IIxana 371€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe
[IpuHLHIIBI paguOCBs3U U TeNEBUICHUS. Pa3BuTne

24 cpencTB cBsA3U. Paanonokanus

25 KonTtposnphas padora «Konebanus 1 BOIHBD) Etl‘/fs J:I/I;Ir(r)l.TeedI;igrg/ItffOcc 613
[IpssMonMHENHOE pacpOCTPaHEHHE CBETA B

26 O,II[)HOpO,HHOﬁ cpez[]z. T(Ele:lfblﬁ MCTOYHHMK cBeTa. JIyu Bubmuorexa IJOK

https://m.edsoo.ru/ff0cd350

cBeTa

7 OtpakeHue cBeTa. 3aKOHbBI OTPAIKEHUS CBETA. bu6mmoteka LIOK
[Toctpoenue n300pakeHuH B IIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0

)% IIpenomnenue cBera. [1oJIHOE BHYTPEHHEE OTpaKEHUE. bubmorexa [IOK
IIpenenbHbIi yroy MOJHOTO BHYTPEHHETO OTPAKECHUS https://m.edsoo.ru/ff0cd 76

29 JlaGopatopHas pabota «/3mepeHue nokasaresns bubmuorexa [LIOK
MIPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [loctpoenue nzodpaxkenwnii B mua3e. opmyna bubmorexa [IOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ff0cddle
JlabopaTtopHast padota «VccnenoBanue CBOMCTB

31 n300pa’keHNH B JTMH3aX»
Hucnepcus ceera. CIoXHBIN cocTaB GesIoro cBera.

32 I[Bet. JlabopaTopHas padora «Habmronenue
JUCIIEPCUU CBETa»

3 WnTepdepentus ceera. udpakiuus ceta. bubmuoreka [LIOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ff0ced22

34 [TonepeunocThk cBeTOBBIX BOJIH. [lomsipu3anus cBera Bubmiorexa LIOK

https://m.edsoo.ru/ff0cf02e

OnTuueckre npuOOpkI U YCTPOICTBA U YCIOBUS UX

35 0e30MmacHOTO IPUMEHEHUS

36 I'paHuLbl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKH. bubmuotexa [LIOK
ITocTynaTel crienMaIbHON TEOPUHA OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
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OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE bu6mmoreka [IOK
37 BPEMEHU U COKPALLECHUE JJIMHBI https://m.edsoo.ru/ff0cfa42
18 DHeprus 1 UMIYJIbC PEISATUBUCTCKOMN YacTUIlbl. CBA3b bubnuorexa ITOK
MacChl C SHEPrUe U UMITYJIbCOM. DHEPIUs TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTpomnpHas padota «Onrruka. OCHOBHI ClICITHAIEHON bubmuorexa [IOK
TEOPUU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ff0cf6{0
40 ®otonbl. ®opmyina [lnanka. DHEPrust U UMITYJIbC bubnuorexa ITOK
¢dotona https://m.edsoo.ru/ff0cfe16
41 OtkpeiTHe 1 uccneaoBanue Gorodddexra. OmbITh A. bu6mmoreka LIOK
I'. CroneroBa https://m.edsoo.ru/ff0cffc4
4 3akonsl poTodrdpdekra. YpaBHeHHE DIHIITEHHA IS bubmmoreka [JOK
dotoadpdekra. «KpacHas rpanuna» pororddexra https://m.edsoo.ru/ff0d015¢
Hasnenue ceeta. OnbiTel [1. H. JIeOenena. bubnnoreka [IOK
43 XUMHUYECKOE JIEMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue ycTpoicTBa U MPaKTUYECKOe
44 npuMeHeHue: PoTodaeMeHT, POToNaTUHK, COTHEUHAs
OaTapesi, CBeTOIMO]T
45 Pemenne 3a1a4 mo teme «DIEMEHTEI KBAHTOBOK bubmorexa [IOK
OIITHUKN https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopaa mo bu6mmotexka I[IOK
paccesHHUIO o-4actull. [Inanerapuas Mmoznens atoma https://m.edsoo.ru/ff0d091a
bubnuoteka [IOK
47 IlocTynarer Bopa https://m.edsooL.Iru/fdeOafa
N3nyuyenue v nornoueHu TOHOB TP MEPex
48 aTg()lx?[Iaec o;leHoropr(())I;fﬂ alie(f)(l)"ncl)/l Ifl)a né)yrogl?%p?;; bubmorexa LOK
https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnHoBsIe cBolicTBa yacTull. Bonuel ne bporins.
49 KopnyCKynﬂpHO-BonHOBoﬁHnyaan. )énol:ITaHHoe u bubmorexa [IOK
https://m.edsoo.ru/ff0d0ca8
BBIHY’)KJICHHOE U3JTyYCHHE
OTtkpeiTHE pagunoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnmoreka [IOK
30 OIIPENIENIEHUIO COCTaBa PaIUOAKTUBHOIO U3JIyYEHUA https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusiaue
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PAAUOAKTUBHOCTH HaA JXUBBIC OPTraHU3MbI

52

OTkpbITHE IPOTOHA U HeWTpoHA. M30TOmbL. Anb(ha-
pacnajl. DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
l'amma-uznyuenue

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

53

OHeprus CBs3U HyKJIOHOB B sJIpe. Sl1epHbIe peakiuu.
SAnepusrii peaktop. [IpoOiaembl, MEPCIEKTUBEI,
AKOJIOTMYECKHUE aCIEKThI SIACPHON SHEPTETUKH

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

54

OnemeHTapHble YacTulbl. OTKPBITHE TIO3UTPOHA.
MeTto/1b1 HaOJIIOIEHUS U PETUCTPALIK AJIEMEHTAPHbIX
gactull. Kpyruslii cron «®yHnameHTaabHble
B3auMoJieiicTBus. EAMHCTBO pU3MUECKOM KapTHHBI
MUpa»

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

55

Dranbl pa3BUTH acTpoHOMUU. [IpuKiIagHoe 1
MHUPOBO33PEHYCCKOE 3HAUCHHUE aCTPOHOMUH. Bujg
3B&3qHOTO HEOa. Co3Be3us, IpKUe 3BE3/IbI, TUTAHETHI,
uX BUIUMoOE BrkeHre. CollHeUHas cucTeMa

56

Comnnie. ConmHevYHast aKTUBHOCTb. VICTOUHHK SHEPTUU
CoHna u 3B€31

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI
IJIaBHOM ITOCJIEI0BATEIBbHOCTU. BHyTpeHHEEe cTpoeHne
3B€31. COBpEMEHHBIE MTPEICTABICHHUS O
IPOMCXO0XKAECHUU U 3BoronMK ColtHIa U 3BE3]

58

Muneunsiii [1yTe — Hama ["amaktuka. [Tonoxenue u
newxenne Connua B ['anaktuke. ["anaktuku. YEépHbie
JIBIPBI B SIAPAaX rajlakTHK

59

Bcenennas. Paz0Oeranue ranaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe n3inydyeHne. MerarajiakTuka

60

Hepemennsie mpo0aeMbl aCTPOHOMUHT

61

KoHnTtponbHas paboTta « D1eMEeHTHI aCTPOHOMHH 1
acTpopu3uKm»

62

Ob6o6maromuit ypok. Pons ¢pusuku u actpoHOMUM B
9KOHOMHMYECKOM, TEXHOJIOTHYECKOM, COITHAILHON 1
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ATUYECKOH chepax NesTeIbHOCTH YeToBeKa

O6o6mmaromuii ypok. Pons u mecto pusuku u

63 ACTPOHOMHUHU B COBPEMEHHOM Hay4YHOI KapTUHE MUpPa I
O6o06matromuii ypok. Ponb husudeckoit Teopuu B
64 (dbopMHpOBaHUY MPEACTABICHUH O PU3HMUECKON 1
KapTHUHE MHUpa
Ob6o06maromuii ypok. Mecto pu3n4ecKoi KapTUHBI
65 MHUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHbIil ypok. MaruutHoe nose. |
DNIeKTpOMarHuTHasE MHIYKIUS
67 PesepBHbIii ypok. Ontuka. OCHOBBI ClIEUAIbHOMN 1
TEOPUU OTHOCUTEIILHOCTHU
68 Pesepnblit ypok. KBantoBast pusuka. DneMeHThI | bubnuorexa ITOK
ACTPOHOMMH U acTpO(U3UKU https://m.edsoo.ru/ff0d 1784
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KVIACC

Kon
npoBepsieM
oro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeILHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TPHUMEpPAX poJib U MecTo (U3UKH B (HOPMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIBbHOCTH JIHOJICH

10.2

YYnuTHIBaThH T'paHullbl [IPUMCHCHUA HU3YYCHHBIX (1)I/ISI/ILICCKI/IX MOI[GJICI\/JI:
MaTepHaibHas TOYKa, WHEPIHAJIbHAs CHCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE
TEJNO, WACANbHBIA T'a3; MOJAEIU CTPOCHHUs Ia30B, XUAKOCTEH W TBEPHABIX TEIl,
TOYECYHBIN AIIEKTPHUUYECKUH 3apsi1 — MPH PeIICHUH (PU3NIECKHUX 3a/1a9

10.3

PacniosnaBath (usmueckue sBICHUS (MIPOLECCH) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KMHETUYECKOH TEOpPHHM CTPOEHHs BellecTBa
U DJEKTPOAUHAMMKHU: PaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
JBWDKEHUE, CBOOOJHOE MaJeHUe Tel, ABMKEHHE IO OKpPY)KHOCTH, HHEepLus,
B3auMojeiictBue Tex; nuddys3us, OpOyHOBCKOE IBMKEHHE, CTpPOCHUE
KHUJIKOCTeH M TBEPABIX Tel, H3MEHEHHe o0bEéMa Tel NpU HarpeBaHUU
(oxnax[aeHnu), TEIUIOBOE PaBHOBECUE, UCIAPEHME, KOHJEHCalus, IJIaBICHHE,
KpUCTaJNIU3aIMsl, KUIEHUE, BIAXKHOCTh BO3/yXa, NMOBBIIIEHHE JIaBJICHUS Tra3a
IPU €ro HarpeBaHWU B 3aKPbITOM COCYJE, CBSI3b MEXAy HapaMeTpamMu
COCTOSIHUS ra3a B M30IPOLECCaX; NIEKTPHU3ALMs TeJ, B3aUMOJCHCTBUE 3apsiIOB

10.4

OnucelBaTh MEXaHUYECKOE JBI)KEHUE, HCIOJb3YsSd (PU3NYECKUE BEITUYMUHBIL:
KOOpAMHATa, IyTh, NEPEMELICHHE, CKOpPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Ja, KHHETUYECKasi JHEPIHsl, HOTEHIIMAIbHAsL SJHEPIHsl, MEXaHUYecKast
paboTa, MexaHHMYecKash MOIIHOCTb; IpPH OMNHCAHUM TPABHIBHO TPAKTOBAThH
(Gu3nYeCKUil CMBICI HCIMOJb3YyEMbIX BEJIWYUH, UX OOO3HAUYEHUS WM €IMHHUIIBI,
HaXoJIUTh (OPMYJIbI, CBI3BIBAIOIINE JAHHYIO (QU3UUECKYIO BEJINYMHY C APYTHUMHU
BEIIMYMHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOUCTBA T€JI M TEIUIOBEIE SIBJICHUA,
UCTIONB3Ysl (PU3MYECKHE BETHYMHBI: JABJICHHE Ta3a, TemIepaTrypa, CpemHss
KHHETUYCCKaA OHEPIUia Xa0THUYECCKOT 0O ABHUXKCHU S MOIJICKYJI,
CpeIHEeKBaIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPECHHSI
sHeprusi, pabora Taza, KOIPGUIMEHT TIOJIE3HOTO JCHCTBUS TEIUIOBOTO
JBUTATENs; TMPU OMHCAHWHM TPABHIBLHO TPAaKTOBaTh (PU3UYECKUI CMBICT
HCIIOJIB3YEMbBIX BCJIWYHH, HX 0003HaueHus " CAWHUIbI, HAXOJIHUTDH CbOpMy.TII)I,
CBS3BIBAIOIIME MAaHHYIO (PU3UYECKYIO BEJIMYUHY C IPYTUMHU BETMUMHAM

10.6

OnuceBaTh HU3YYCHHBIC JJICKTPUYCCKHC CBOMCTBaA BCIICCTBA U JJICKTPUYCCKHUC
SABJICHUSA (Hpoueccm), HCTI0JIb3YA (I)I/IBI/I‘-IGCKI/IC BCJIIMYHHBI: BHCKTpI/I‘-ICCKI/Iﬁ 3apsan,
SJICKTPHUYCCKOC II0JIE, HaprI)KéHHOCTI) I10JI4, IIOTCHIIUAJI, Pa3sHOCTH
MNOTCHIUAJIOB, IIPpHU OIMMCAHUU TIPABUIIBHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/II71 CMBICJI
HCIIOJIB3YEMBIX BCIIMYHH, HUX 0003HaUCHHS U CANMHUIEBI, YKa3bIBaThb CbOpMyJ'IBI,
CBA3BIBAIOIIUC NTAHHYIO (I)I/ISI/I‘-ICCKYIO BCJIMYHHY C APYTUMH BCINYNHAMU

10.7

aHATU3UPOBaTh (PU3MUECKHE MPOLECCHl M SABICHUSA, HUCIONB3Ys (U3MUECKHE




3aKOHbl W TPUHLMIBL: 3aKOH BceMupHoro tsrotenus, I, Il wu III 3akonbl
HproToHa, 3aKOH COXpaHEHUS] MEXaHWYECKOW SHEPruM, 3aKOH COXpaHEHUSs
UMITYJIbCA, IPUHIUI CYTIEPIO3UIIMH CUJI, IPUHIUI PaBHOIPABHS HHEPIIUAIBHBIX
CUCTEM OTCU€Ta; MOJEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHUSl BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEH KMHETHYECKON SHEPruH TEIIOBOTO JBHKEHUS
MOJIEKYJ ¢ a0COTIOTHOM TEMIEPaTypoil, MEePBbIA 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa; mpu 3TOM pa3iudarh
CJIOBECHYIO ()OPMYJIHPOBKY 3aKOHA, €r0 MAaTEMaTHUECKOE BHIPAKEHUE U YCIOBHS
(rpaHuIlbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC MPHUHIIMITBI JCHCTBHS MAIllWH, TPHOOPOB U TEXHHUECKUX
YCTPOWCTB, pa3nuyaTh yCJIOBHS WX O€30MacHOr0  WCIOJb30BaHHUS B
HOBCEIHEBHON KU3HU

10.9

BEIMONHATE  AKCHEPUMEHTHI 110  HMCCICIOBAaHHUIO (PU3MUYECKUX SBICHHHA U
MIPOIIECCOB C WCIIOH30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPCHHUU; TPU 3TOM
dbopMynupoBath TpobieMy (3ahady) M THIOTE3y y4eOHOro 3KCIEPHUMEHTA,
coOuparTh YCTAaHOBKY M3 TPEUIOKCHHOTO O0OpYIOBaHUS, MPOBOJIUTH OIBIT U
(bOopMyJIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh MPsIMbIE U KOCBEHHBIE M3MEPEHHS (U3MUECKUX BEIUYWH; MPU
3TOM BBIOMPATh ONTUMANBHBIM CIIOCOO M3MEPEHUs U UCIOJIb30BaTh M3BECTHBIE
METO/bI OLICHKH ITOIPEIIHOCTEN N3MEPEHUIN

10.11

HccnenoBaTh  3aBHCHUMOCTH ~ MEXAy  (U3MYECKMMM  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM IMPSAMBIX U3MEPEHHI; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
bukcupoBaTh pe3ybTaThl MOJYYEHHON 3aBHCUMOCTH (DM3MUECKUX BEIHYUH B
BHJI€ TAOJIHI] U TPaUKOB, JEJIATh BBIBOJIBI MO PE3yJIbTaTaM MCCIIECIOBAHUS

10.12

Cobmoiate mpaBmiia 0€30MacHOTO TpyJa HpU MPOBEIECHUU HCCIECTOBAHHUA B
paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATENILCKOM M TMPOEKTHOMN
JESTENIbHOCTH C MCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOICTB U TaO0OPaTOPHOTO
00opyaoBaHUs

10.13

Pemate pacué€THble 3a7auu ¢ SIBHO 3a/laHHON (PU3MUYECKON MOJEIbIO, UCTIONb3Ys
¢u3nueckue 3aKOHbl W TPUHIUIBI, HA OCHOBE AaHAIMW3a YCIOBHUS 3aJlaud
BBIOMpATh (PU3MUECKYIO MOJEIb, BBIICIATh (PU3HUECKHE BEIMYUHBI U (DOPMYJIBI,
HeoOXOouMBbIe JUIsl €€ pelleHus, IPOBOAUTh pacuy€Thl U OLIEHUBATh PEANbHOCTh
MOJyYEHHOT'0 3HaYeHUs (PU3NUECKOI BETUUNHBI

10.14

Pemate kadyecTBEHHBIC 3a7a4M: BHICTPAMBATh JIOTHYECKH HETMPOTHBOPEUHBYIO
IETIOYKY PACCYXKJIEHUN C OMOpPOM Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckre SBICHUS

10.15

Vcnonb30BaTh MpU pelieHNH Y4eOHBIX 33a/1a4 COBpEMEHHbIE MH(POPMAallMOHHbIE
TEXHOJIOTMH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN U MIPEACTaBICHUS
yu4eOHOIl M HayudHO-NOMYJSApHON HH(OpMAIUK, MOJYYEHHONH M3 pPa3IMYHBIX
MCTOYHUKOB; KPUTHUECKH aHATM3UPOBAThH MOTy4aeMy0 HHPOpMAIIHIO

10.16

[TpuBOANTE MpUMEPHI BKIAAAa POCCUUCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30Bath TeopeTHdeckre 3HaHUS MO (U3WKE B MOBCEIHEBHON JKU3HU TSI
oOecrieueHrs 0€30MacCHOCTH MpHU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, JJISi COXPAHEHHUS 3/I0POBbS U COOIIOACHUST HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKpY’Kalollel cpesie

10.18

PaGotare B rpymnme ¢ BBINOJHEHHWEM pa3IMYHBIX COLMAIBHBIX  pOJIEH,




IUTAHUPOBATh PadOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh O0SM3aHHOCTH U
IJIAaHUPOBATb ACATCIIbHOCTh B HCCTAaHAAPTHBIX CUTyaluix, aACKBAaTHO
OLICHWBATh  BKJAJ  KAXKJOr0O W3 YYaCTHUKOB TPYHNBl B  pEIICHUE
paccMaTpuBaeMoid MPOOIEMbI

11 KITACC
Kon "
DOBEDIEMOLo IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTeILHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara

11.1

JleMOoHCTpUpOBaTh Ha MNpUMEpPax pojib U MecTo (HU3MKM B
(GOpMHUPOBAaHUN COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOH 1€ TEIbHOCTH
JIOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

VY4uTBIBaTh IPAHULBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJETICH:
TOYEYHBIN JIEKTPUYECKHUN 3apsl, AACpHas MOJEIb aTOMa, HyKJIOHHAs
MO/JI€Ib AaTOMHOTIO SIJpa IPU PEILICHUU PU3NYECKUX 3a1a4

11.3

PacrnioznaBath ¢u3nueckue sBIEHUS (MIPOIECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIEKTPOAMHAMUKM M  KBAHTOBOH  (pU3MKHU:
AIIEKTpUYECKasi IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUYECKOE,
MarHuTHOE NEeUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
AIIEKTPOMAarHWTHasT WHAYKLUMS, JEHCTBME MAarHUTHOrO TMOJds Ha
OPOBOJHUK C TOKOM W JBHXKYLIMHCA 3apsl, 3JIEKTPOMarHUTHbIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  NpeloMiIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3alusl CBETA, JAUCIEPCHs] CBETa, (POTO3NEKTPUUECKUM AP deKT
(poroaddexT), cBeTOBOE AaBleHHWE, BO3HMKHOBEHHE JIMHEWYATOTO
CIEKTpa aroMa BOJIOPOJA, €CTECTBEHHass M  HCKyCCTBEHHas
PaIOaKTUBHOCTh

11.4

OnuceiBaTh  M3YYEHHBIE CBOWMCTBA  BeImIecTBa  (DJIEKTPUUYECKHE,
MAariuTHBIC, ONTHYCCKUC, JJICKTPUYCCKYIO IMPOBOAMMOCTL PAa3JIMYHBIX
Cpel) © DOJEKTPOMArHUTHBIE SIBICHHUS (IIPOIECCHI), HCIONIb3YS
¢u3znyecKkue BENUYMHBL:  JJEKTPUYECKUH  3aps], CHiIa  TOKa,
ANEKTPUUYECKOE  HANPSIKEHHE,  AJIEKTPUYECKOE  CONMPOTHUBIICHHUE,
pasHocTh moteHimanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cuna Awmrmepa, cuna JlopeHna, WHAYKTMBHOCTh KaTyIIKH,
SHEPrUsl JIEKTPUUECKOTO M MAarHUTHOTO IMOJIeH, MepuoJ M YacToTa
Kosie0aHuil B Kose0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
TapMOHHYECKHUX 3J€KTPOMArHUTHBIX KoJeOaHuH, doxycHoe
pacCTodHNUEC W OITHYECKasa CuJia JIMH3BI; IPHU OIHNCAaHHUU IIPABUJIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOJNB3YyeMbIX BEITUYHMH, WX
0003Ha4YeHHs] W E€OUHMIIBI; YyKa3blBaTh (POPMYJIbL, CBSA3BIBAIOIINE
JaHHYIO PU3UYECKYIO0 BETUYHHY C IPYTUMH BETHYHMHAMHU

11.5

OnuceiBaTh M3y4YEHHbIE KBAaHTOBBIE SIBJICHHUSI U IPOLECCHI, UCIIONb3YS
¢u3nUecKkue BENIWYMHBI: CKOPOCTh DJIEKTPOMATHUTHBIX BOJH, JUIMHA
BOJIHBI W 4YacTOTa CBETa, SHEPrus M UMIYJIbC (POTOHA, MEpPUOJ
nojlypacnaza, »JSHEprus CBA3M aTOMHBIX sJI€p, IPU OINHUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NYECKUN CMBICT MCIIOJIB3YEMbIX BEIMYHH,




uX O00O3HAUeHUs W E€AMHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOIINE
JAHHYIO (PU3UUECKYIO BEJIMUUHY C APYTMMH BETUIMHAMMU, BBIYUCIIAT
3HaueHHe PU3NUECKON BEITHMUUHBI

11.6

AHanu3upoBath (DU3MYECKHE TPOLECChl U  SIBIEHUS, HCIOJb3YS
¢usmueckue  3aKOHBI M NOpUHOMOBL  3akoH  OMa,  3aKOHBI
IIOCJIEAOBATENBHOIO UM IAPAJLIEIIBHOIO COEOUHEHMsI ITPOBOJHMKOB,
3ak0oH [[xoyns — JleHua, 3aKOH 2JE€KTPOMarHMTHOW MHAYKLUH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPaHEHMs CBETA, 3aKOHBI OTPAXCHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHME  OWHINTEWHa  JUIA
doroddexra, 3aKOH COXpaHEHHs] HHEPIUH, 3aKOH COXPAHEHUS
UMIIYJIbCA, 3aKOH COXpPaHEHMs JJIEKTPUUECKOro 3apsja, 3aKoH
COXpPaHEHHs  MAaccoOBOrO  4YMclla, nocrynarsl  bopa,  3akoH
paZMoOaKTUBHOIO pacmaza; Ipud 3TOM  Pa3IUyaThb  CJIOBECHYIO
(GOopMyIMpPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuIbl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUEC BECKTOPAa HWHAYKIHUU MATrHUTHOI'O II0JIA
IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

Crpoutrb © ONKUCHIBATH HM300paKEHHE, CO3/IaBAEMOE  IJIOCKUM
3epKajioM, TOHKOW JIMH30U

11.9

Brimmonaars OKCIICPUMCHTHBI IO UCCIICAOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPCHUM; MPH
3ToM (opmynupoBaTh TpoOiieMy (3amady) W TUIOTE3Y Y4eOHOTro
OKCIEPUMEHTa,  COOHMpaThb  YCTAHOBKY W3  TIPEJIOKEHHOTO
000py10BaHUs, IPOBOAMTH OIBIT U JOPMYIUPOBATH BHIBOJIBI

11.10

OCYHIGCTBJISITL IpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘ICCKI/IX
BCJIIMYHMH, IIpU 3TOM BBI6I/IpaTL ONTUMAIIBHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BECCTHHIC METO/JAbI OLICHKNU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C HCIOJIb30BAHUEM
OpSIMBIX ~M3MEPEHUH; TPU OTOM KOHCTPYHPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TaOJIMIl U TpaUKOB, JIeNaTh BHIBOJBI 110 pe3yJIbTaTaM
UCCIIEI0BaHUS

11.12

CobOmoate  mpaBwia  0€30MacHOrO  Tpyda TpU  MPOBEACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro OKCIEepUMEHTa, Yyd4eOHO-
HCCIIEIOBATENIbCKOW M MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAaHUEM
M3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Pemarp pacuérHbie 3aauM ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCIIONB3Ysl (PU3MYECKHE 3aKOHBI W TIPHHIIMIIBI, HA OCHOBE aHAIM3a
YCIIOBUSL  3a/Jlauydl  BBIOWpATh  (PU3UYECKYIO MOJENb, BBIACISATH
¢buznyeckue BeNTUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHuUs,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEATBHOCTh MOJTYYEHHOTO 3HAYEHUs
(hU3UIECKON BETMYMHBI

11.14

Pemars KaueCTBECHHbIC 3a7a4u: BBICTPAUBATH JIOTUYECKH
HEMPOTUBOPEUUBYIO LEMIOYKY PACCYXICHUN C OMOPOM HAa U3YUYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UIECKHE SIBIICHUS

11.15

Hcnonb30oBaTh MOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TIOMCKA, CTPYKTYpPHpPOBaHMS,
UHTEpHpEeTallid U TPEACTaBICHUS Y4eOHOH M HayyHO-IOMYJISIPHOM
uH(pOpMALINK, TTOTYYEHHONH U3 Pa3lMYHBIX MCTOYHHUKOB; KPHUTUYECKU




AHAJTU3UPOBATH MOJyYyaeMyto HH(OPMALIUIO

11.16

OOBSACHATh TPUHIUIBI JACHCTBHSI MAIIUH, NMPHOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBHS WX OE30MaCHOTO HCIIOJIb30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

[IpuBoaUTH TpHUMEPHI BKJIa/la POCCUHUCKUX U 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE IMPOLIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS 1O (PU3MKE B TIOBCEIHEBHOM
JKU3HM JUTs obecrieueHrst 6€30MmacHOCTH TP OOpaIlleHuH ¢ MpUOopaMu
U TEXHUYCCKUMHU YCTPOWCTBAMH, JHJsi COXPAHCHHUS 3JI0pPOBbI U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKaIOIIeH cpejie

11.19

PaGorate B rpyIme c BBIIOJHEHHEM Pa3jIMUHBIX COLHUAIBbHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPyHNbl, PAlMOHAIBHO  PACHPENEIsATh
00s3aHHOCTH U IUIAHUPOBATh JESITENBHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, aJE€KBaTHO OLIEHHWBAThb BKJIAJ KaXIOI0 U3 YYaCTHHUKOB
IPYIIbL B pelICHHE paccMaTpuBaeMoil mpoOIeMbl




10 KVIACC

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

Kon
pa3nena

Kon
nposep.
3JIeMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

OU3NKA U METOIbI HAYYHOTI'O [TO3HAHMA

1.1

®duszuka — Hayka o npupope. HayuHble MeTOAbI IO3HAHUS
OKpyXarolero mupa. Poip sKcliepUMEHTa U TEOpUH B Ipolecce
MO3HAHUS IPUPOJIBI. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (GU3NUYECKUX SBICHHA M mporeccoB. Hayunsie
runore3bl. usndeckre 3aKOHbI M TEOPUH. ['paHUIbl IPUMEHUMOCTH
¢usnueckux 3akoHoB. [IpuHumn coorBercTBuss. Ponb u  mecto
¢u3uku B popMUpOBAaHMM COBPEMEHHOW Hay4YHOIH KapTHHBI MUDA, B
IIPAKTUYECKOMN EATENbHOCTH JIFOAEH

MEXAHUKA

#H#HParHH#KITHEMATUKA

Mexanuueckoe  BUKEHHE. OTHOCUTENBHOCTh  MEXAHMYECKOIO
nBrkeHus. Cucrema orcuéra. TpaekTopust

[Tepemernienue, CKOPOCTh (CPeAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
H YCKOPCHHUC MaTCpHaHLHOﬁ TOYKH, UX HNPOCKIOHWU HA OCHU CHCTCMbIL
koopauHar. ClioKeHue epeMenIeHUN U CII0AKEHUE CKOPOCTEN

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUXKCHUE.
I'paduky 3aBUCHMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHMS, MYTH H
NepEMELIEHNS MaTEPUAIEHOM TOUYKH OT BpEMEHNU

CBoboaHoe najeHne. Y CKOpeHre CBOOOTHOTO TaICHUS

2.1

KpuBonuneiinoe nsmxeHne. PaBHoMepHOE ABM)KEHHE MaTEpUATIbHON
TOYKH TIO OKPY>KHOCTH. YTJIOBasg CKOpPOCTb, JIMHEHHAas CKOPOCTb.
ITepuon n yacrora. [{eHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuueckue yCTpOMCTBAa: CHUAOMETP, JIBHJKEHUE CHAps/OB,
LIEMTHBIE ¥ PEMEHHBIE TIepeaaun

[IpakTuyeckue paboThl. V3MepeHHe MIHOBEHHOM  CKOpPOCTH.
HccenenoBanue COOTHOLIEHUS MEXAY IYTAMU, IIPOUIEHHBIMU TEIOM
32 [OCJIEIOBATENIbHbIE  PaBHbIE NPOMEXYTKH BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBWKEHHHM C HAYAJIbHOM CKOPOCTBIO, PaBHOMN
Hyro. M3yueHne NBUKEHHs IapuKa B BA3KOM XKUAKOCTH. 3ydueHne
JBYDKEHUS Teja, OPOLIEHHOT0 TOPU30HTAIEHO

#HHPar# IMTHAMUKA

221

IIpunuun orHocurensHocTy ['amwited. Ilepsbiii 3akoH HbroToHA.
NuepumanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHImn cyneprno3unuu cui

22

223

Bropoii 3akoH HbproTOHa /111 MaTepruaibHOM TOUYKM B HHEPLUAILHON
cucreme orcuéra (MCO). Tpernit 3axkon HproToHa s
MaTepHualbHBIX TOYEK

224

3akoH BceMHupHOro tarotenus. Cuna tsbkectu. [lepBas kocMuueckast
cKopocTh. Bec Tena




225

Cuia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHMsI CKOJBXEHHUS U CHJIA

2.2.6 Tpenus mnokos. Koaddumuent tpenus. Cuna CONPOTUBICHHS TPH
JBUJKCHHUH TE€Ja B )KMJIKOCTH WUJIU Ta3e
297 [ToctynaTtenbHoe ¥ BpalaTelibHOE ABM)KEHHE aOCOIIOTHO TBEPIIOTO
Tena
MoOMEHT cuiibl OTHOCUTENIBHO OcH BpatieHus. [lineuo cumbl. YcnoBus
228 paBHoBecus TBEporo Tesna B UCO
TexHu4eckue ycTpoicTBa: NOAIIUITHUKY, IBH)KEHUE NCKYCCTBEHHBIX
22.9 CIIyTHUKOB
[TpakTueckue padboThl. M3yuenue aBuxeHust Opycka o HaKJIOHHOM
IUVIOCKOCTH TOJ JEHCTBUEM HECKOJNbKMX cwil. FccinenoBanue
2210 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHUKAIOMIUX B AehopMHPYyeMOit
Npy)XHHE W PE3MHOBOM 0O0pasle, OT BEIWYHMHBI UX JeQOpMaIlHu.
Uccnenoanue ycnoBuii paBHOBECHUS TBEPIOTO TeNa, UMEIOIIETO OCh
BpallEHMsI
##H#Par###3AKOHBI COXPAHEHU A B MEXAHUKE
)31 NMnynsc maTepuanbHOM TOYKHM, CHUCTEMbl MAaTEPHAIbHBIX TOYEK.
e VMITyibC CHIIBI M K3MEHEHHE UMITYJIbCA Teja
232 3akoH coxpaneHust umnyibca B UCO. PeakTuBHOE IBUXKEHUE
233 Pabora cumbl
234 MOMHOCTb CHITBI
Kunernueckas oSHeprus MarepualbHOM Touku. Teopema o
2.3.5 KUHETUYECKON SJHEPTUU
[lorenumansHass  sHeprusi. lloTeHuumanbHas  SHeprus  ynpyro
23 2.3.6 nepopMUpOBaHHOW  mpyKUHBL. [loTeHIManpHas dSHeEprus Tena
BOJIM3U MOBEPXHOCTU 3EMIIH
[ToTreHumanbHble W HEMOTEHIManbHble cuibl. CBsA3p  paboThI
2.3.7 HENOTEHUHUAIbHBIX CHJI C H3MEHEHHMEM MEXaHWYECKOW HHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU dHEPTUN
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS
3.9 TeXHI/I‘{eCKIiI'e YCTPONMCTBA: JBM)KEHHE pAKET, BOAOMET, KOIED,
MPY>KUHHBIN TTHUCTOJIET
[TpakTuyeckue paboTel. M3yueHue CBA3M CKOpPOCTEH Ten TpH
2.3.10 HeynpyroM ynape. MccnenoBanue cBA3M  pabOThl  CWIIBI €
M3MEHEHNEM MEXAHNYECKOW PHEPTHH TeNIa
3 MOJIEKVYJIAPHASA ®U3MKA U TEPMOJAMHAMUIKA
###Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOM TEOPUH
OCHOBHBIE ~ TIOJIOKEHUS ~ MOJIEKYJSIPHO-KMHETHYECKOM  TEOPHH.
3.1.1 bpoynoBckoe aBwxkenue. [duddysus. Xapakrep ABWKEHUS WU
B3aMMOJIEICTBHS YaCTHI] BEIIECTBA
3.1 Mozenu cTpoeHHs Ta30B, KHUAKOCTEH U TBEPIBIX TeNl U 00bSICHEHUE
3.12 CBOICTB BEILIECTBA HA OCHOBE 3THUX MOJIENEH
3.13 Macca mosnexyin. KonuaectBo Bemectsa. [locTostHHas ABoraapo
314 TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. [llkama

temneparyp Llenscus




Mogens uaeanpbHoro raza. OCHOBHOE ypaBHEHHME MOJICKYJISIPHO-

3.1.5 KMHETUYECKOM TEOPUU UACAIBHOIO raza
AOcomoTHasT TeMmmeparypa Kak Mepa CpeAHel KUHETHYeCKOH
3.1.6 SHEPruM TEIUIOBOTO ABMKEHMS 4acTul rasa. lllkama temmeparyp
KenpBrHa
3.1.7 VpaBuenue Knaneiipona — MenneneeBa. 3akon [lanbTona
I'a3zoBbIe 3aKoHBI. M30mponeccsl B UACATBHOM Ta3e ¢ INOCTOSHHBIM
3.18 KOJIMYECTBOM BEIIECTBA: U30TEpMa, H30X0pa, n306apa
3.1.9 TexHu4ecKue ycTpocTBa: TEpMOMETP, OapoMeTp
[TpakTdeckne paboThl. M3mMepeHne macchl BO3AyXa B KIACCHOU
3.1.10 KomHaTe. MccnenoBaHue 3aBUCHMOCTH  MEXKAY IapaMmeTpamu
COCTOSIHMS PAa3pEKEHHOI0 rasza
OCHOBbI TEPMOIMHAMUKHU
TepmoauHamuueckas cUcTema. Bnyrtpennsis SHEeprus
3.21 TEPMOJMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS
KomnyectBo  Temnotrel  u pabora.  BHyTpeHHsAs — sHeprus
3.22 OJHOATOMHOI'O UJICAJILHOIO ra3a
Buasl teronepenayn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUYECHHE.
323 TennoéMkocTs Tenma. YnaenpHas TEIUIOEMKOCTh BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIoNepeaaue
IlepBbIii 3akoH TepMoAMHAMUKH. lIpumeHeHue IepBOro 3akoHa
324 TEPMOJMHAMHUKN K H3ompoueccaMm. ['padudeckas WHTEpHpeTarus
32 paboThI Ta3a
TennoBsle MamuHbl. [IpUHIUNBI JEHCTBUS TEIMJIOBBIX MAIlIMH.
[IpeoOpa3zoBanusi SHEpruu B TEIIOBbIX MamuHax. Kosddunuent
3.2.5 nosiesHoro jaeictBus (manee — KIIJI) TermoBod marmumabl. [ukom
Kapno u ero KIIJI
Bropoit 3akon TepMoauHamMuku. HeoOpaTMMOCTh MpOIECCOB B
3.2.6 npuposae. TemnoBele ABUTATENH. OKOJOTHYECKHE MPOOJIEMBI
TEIUIOOHEPTETUKHU
TexHuueckue yCTpPOWCTBA: JBUIAaTellb BHYTPEHHErO CrOpPaHMs,
3.2.7 OBITOBOI XOJIOIUIBHUK, KOHTUIITUOHED
3.2.8 [TpakTyeckue paboThl. MI3MepeHue yaenbHON TeI0EMKOCTH
##H#Par###AI'PEI’ATHBIE COCTOAHUSA BEIHECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeabHas
3.3.1 TEIJI0Ta MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUS OT
JTABJICHUS
AOcoroTHAsE U OTHOCUTENIbHAS BIAXHOCTHh BO31yXa. HacwIeHHbIiI
332 map
TBépmoe Temo. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOMHS
3.3 333 cBOMCTB  KpuctawuioB. Kuakue  kpucramibl. CoBpeMEHHbIE
MaTepHUaIIbI
[InmaBienne u Kpuctaym3auus. YJIeJIbHas TEIIOTAa IUIABJICHUS.
3.34 CyOnumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
336 TexHu4eckue yCTpoMCTBa: TUTPOMETP U MICHUXPOMETP, KATOPUMETP,

TCXHOJIOTHU IOJYYCHUS COBPCMCHHBIX MATCpUaIOB, B TOM YHCIIC




HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

3.3.7 [TpakTrueckue paboThl. Mi3MepeHue BIaKHOCTH BO3TyXa
4 OJIEKTPOIMHAMUKA
##HPari## I JIEKTPOCTATUKA
DIneKTpu3anus Tel. DNEKTpUIeCcKuil 3apsa. JIBa Buja s3JeKTpUuIeCcKuxX
4.1.1 3apSIOB
4.1.2 [IpoBOIHUKH, AUAIEKTPUKHU U TOTYIPOBOJHUKHI
413 3aKOH COXpaHEHUsI IEKTPUUYECKOT0 3apsiia
4.14 B3aumoneiictBue 3apsanoB. 3akon Kynona
OnekTpuueckoe mnoje. Hanpsyk€HHOCTh 3JIEKTPUYECKOro  MOJIA.
4.1.5 ITpuHnun cynepno3unuu. JIMHUKM HaPsSKEHHOCTH JJIEKTPUYECKOTO
OJIst
4.1 Pabora cun snextpocratnueckoro mois. Ilorenuman. Pasnocth
4.1.6 IMOTCHIINAJIOB
[IpoBOIHUKY M AUAIEKTPUKU B MOCTOSTHHOM AJICKTPUYECKOM IIOJIE.
417 JusnexTpuyeckas MpOHULIAEMOCTb
Onektpoémkocth.  Kongencarop.  DIEKTpOEMKOCTh  IUIOCKOTO
4.18 KOH/JIEHCATOpa. DHEPTrus 3apsyKEHHOI'0 KOHJIEHCAaTOpa
Texnuueckue yCTpOMCTBa: 3JIEKTPOCKOTI, 3IEKTPOMETP,
4.1.9 JIEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJICHHE  DJICKTPONPHOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN TPUHTED
4.1.10 [TpakTrueckue padoTsl. MI3mMepenne 37eKTpoEMKOCTH KOHIEHCaTopa
HHPartHITOCTOSHHBIN DJIEKTPMUYECKUM TOK. TOKU B PA3JIMUHBIX
CPEJAX
421 VYcnoBus  CyliecTBOBaHHS IMOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKA.
o Ucrounnku Toka. Cuina Toka. [locToOSHHBIN TOK
422 Hanpsokenue. 3akon Oma 11 yyacTka 1enu
ONEeKTpUYECKOE  COMPOTUBJICHUE.  YETbHOE  COIPOTHBIICHHUE
4.2.3 BEIIleCTBA
[locnenoBarenbHOE,  MapajuIeIbHOE,  CMEIIAHHOE  COEAUHEHHE
4.24 NIPOBOJHHUKOB
4.2.5 PaGota snexkrpuueckoro Toka. 3akon J>xoyns — Jlenna
4.2.6 MoIIHOCTb AJIEKTPUYECKOTO TOKA
40 anekTpoaBkymas cuwna (manmee — OJIC) U BHyTpeHHee
427 CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma s MOJHOU
(3amMKHYTOM) dnekTprueckoit nemu. KopoTkoe 3aMbikaHue
DJIeKTpOHHAs TPOBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH
42.8 CONPOTHUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTh
4.2.9 DneKkTpruuecKkuil Tk B BakyyMe. CBOICTBa AIEKTPOHHBIX ITy4KOB
[TonynpoBomanku. CoOCTBEHHass W TPUMECHAs TMPOBOJAUMOCTD
4.2.10 NoJynpoBoAHUKOB. CBolicTBa p-n nepexoxaa. IlomynpoBonHUKOBBIE
puOOpPHI
OJIEKTPUYECKUI  TOK B JJIGKTPOJIUTAX.  IDNEKTPOJUTHYECKAS
4.2.11 JUCCOIMalus. DIEKTPOIH3
4212 DNEKTPUIECKUIA TOK B ra3ax. CaMocCTOsATETHHBIN "

HECaMOCTOSTEIbHBIN paspdna. PazauuHble TUIBI CaMOCTOSTEIHLHOIO




paspsna. Monnus. [1nasma

TexHuueckue  yCTpPOWCTBA: aMIEPMETP, BOJBTMETP, peoCTar,

UCTOYHUKHU TOKa, 3NIEKTPOHArpeBaTEIbHBIC prOOpEI,
4.2.13 AIIEKTPOOCBETUTENbHBIE ~ NPUOOPBI, TEPMOMETP  COINPOTHUBIICHUS,
BaKyyMHBIH JIHO]I, TEPMHUCTOPHI U ¢doTope3ucTopsl,

HOHynpOBOI{HHKOBHfI Auo, raJlbBaHUKa

[Tpaktuyeckue paboTel. M3ydeHue CMENIAHHOTO  COCIUHCHHS
PE3UCTOPOB.

4.2.14 W3mepenne OJIC  MCTOYHMKA TOKA M €r0  BHYTPEHHETO
conpotusiieHus. HabnroneHue amexTpoin3a
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3J1eMEHTHI COEeP:KAHUS
pasaena 3JIeMeHTAa
4 SJIEKTPOAMHAMUKA
#HHHPar##H#MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHAA UHAYKLWA
[locTostHHble MarHuThl. B3aumoneiictBue
4.3.1 HOCTOSIHHBIX MAarHUTOB
MarnutHoe mone. BekTop MarHuTHOM
uHAyKuu.  [IpuHIMO — Cynepno3uium.
432 Jluann marnutHOM wHAykKuuu. Kapruna
JUHUA ~ MArHUTHOM  MHAYKUUU  TOJA
MTOCTOSIHHBIX MarHUTOB
MarnuTHoe MoJjie¢ MPOBOJHHUKA C TOKOM.
Kaptuna nuHuil noss JIJIMHHOTO IPSIMOTO
433 MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO
' MPOBOJIHUKA, KAaTYIIKU C TOKOM. OIBIT
Opcrena. B3anmoelicTBre TPOBOJHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE
4.3 Cuna Jlopennia, e€ MoysIb U HampaBJeHHE.
435 JBr>keHHe  3apsUKEHHOM — 4YacTULbI B
OJTHOPOJTHOM MarHutHoM Tmone. Pabota
cuibl JIopenua
4.3.6 SIBneHune 3NeKTPOMarHuTHON UHIYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIUH
OJ1C uHAYKIMHU. 3aKOH 3JEKTPOMarHUTHON
4338 nHaykunn Papanes
Buxpesoe anekrtpuueckoe nose. IJIC
439 WHIYKUUA B MPOBOJAHHUKE, IBUKYILIEMCS
MOCTYMATEIbHO B OJTHOPOJHOM MarHUTHOM
nojie
4.3.10 [IpaBuno Jlenna
4311 NHIyKTUBHOCTD. SIBIICHHE CaMOMHIYKIUH.

O/1C camonHayKuuu




3Hepr1/151 MAaroiuTHOIO IIOJId KaTyIIKW C

43.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHuyeckne yCTpOMCTBA:  IIOCTOSIHHBIC
MarHmrhbl, AJIEKTPOMArHHUTHI,
4.3.14 9JIEKTPOJABUIATEID, YCKOPHUTEIHU
AJIEMEHTAPHBIX YACTUL], UHTyKIIUOHHAs [I€Yb
[IpakTrueckue paboTHI. Nzyuenne
MarHMUTHOTO TMOJII KaTyIIKA C TOKOM.
43.15 UccaenoBanye  OeUCTBUSA  HOCTOSHHOIO

MarHurTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHAYKIMH

KOJIEBAHUA U BOJIHbI

5.1

#HPari#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHW A

5.1.1

Konebarenpnas  cucrema. CBoOOIHBIE
KojieOaHusa. ['apMOHHMYECKHE KOJcOaHUS.
[lepuon, wacrora, ammmryna u (asa
KoseOaHui

[Tpy>xuHHBIH MasTHUK. MaremaTudecKkuil
MasITHUK

5.13

YpaBHEHUE TapPMOHUYECKUX KOJCOAHMIA.
Kunemarudeckoe Hu IUHAMHYECKOE
OIrcaHue Koje0aTeIbHOr0 IBKEHUS

514

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJICOAHUSX. CBs3b
AMILUTATY 1B Kosie0aHu HCXOJTHOM
BEJIMYMHBI C aMIUTUTyJAaMHu KojeOaHuu e€
CKOPOCTH U YCKOPEHUS

5.15

Konebarenbupiii  koHTyp.  CBOOOJHBIE
AIIEKTPOMAarHUTHbBIE Kosie0aHus B
UJICATBHOM  KoJe0aTelnbHOM  KOHTYpE.
AHanoruss MeXAy MEXaHWYECKMMHU U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.
®opmyina Tomcona

5.1.6

3aKOH COXpaHEHHsI SHEPTruu B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE

5.1.7

BreinykIeHHBIE MEXaHUYEeCKHE KOJeOaHMsI.
Pe3zonanc. Pesonancuas KpHUBasl.
By X 1eHHBIE JJIEKTPOMAarHUTHBIC
KOJIEOaHHS.

Ilepemennblii  TOK.  CHHyCOMIAIbHBIN
IIEPEMEHHBIN TOK.

5.1.9

MontHoCTh MEPEMCHHOT'O TOKa.
AMHJ’II/ITy,Z[HOC n I[CﬁCTByIOIJ.[CC 3HA4YCHUC
CHJIbI TOKA W HAIIPSAIKCHUA

5.1.10

Tpaucdopmarop. [IponsBozacTso, nepenava
U ToTpeOJIeHne 3IIEKTPUYECKON HSHEPrumu.
OKOJIOTUYECKUE PUCKU NPU MPOU3BOICTBE




ANEKTPUUECKOM SHEPTUH. Kynberypa
UCIOJIb30BAHUS AJEKTPOIHEPTUU B
MIOBCE/IHEBHOM JKU3HU

TexHuueckue ycTpoiicTBa: ceiicMorpad,

5.1.11 ANEKTPUYECKUI 3BOHOK, JTUHUHU
aJIeKTponepeaay
[Ipaktuyeckue pabotel. HccnenoBanue
3aBHCHUMOCTH IEpHOJa MalblX KojeOaHUM
5112 rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl

rpysa. HCCJ’IGI{OB&HI/IG MNEPEMEHHOI'O TOKA B
LM M3 MOCJAEIOBATEIbHO COCIMHEHHBIX
KOHACHCATOopa, KaTYUIKHU U PE3UCTOpa

52

#HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, yCJ10BUsA
pacnpoctpanenus. [lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.
HOHCpe‘-IHI:IC H IPOAO0JIbHBIC BOJIHBI

522

###Par### Narepdepenuns u qudpakimst
MEXaHHYECKUX BOJH

523

3Byk. CkopocTh 3ByKa. ' pOMKOCTBH 3BYyKa.
Bricora Tona. TemOp 3ByKa

524

DNeKTpOMarHuTHbIE  BOJIHBL. Y CIIOBUSA
W3JIy4YCHHUSI  DJICKTPOMArHWTHBIX  BOJIH.
Bzaumnas opuenTtaiusa BektopoB E, B u v
B DJIEKTPOMArHUTHOM BOJIHE B BAKyyMe€

525

CBoifcTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHHE, MpPEIOMIICHNE, MOJSApU3aInd,
mudpakuus, uHTeppepeHuus. CKopocTb
AIIEKTPOMArHUTHBIX BOJTH

526

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnEe 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U ObITY

5.2.7

[TpuHIMIBI PagUOCBSI3UM U TEIEBHUACHUS.
Paguosmokarusi. DNEKTPOMarHUTHOE
3arpsi3HEHUE OKPYkKaroLEeH Cpeibl

528

TexHuueckue yCTpPOWCTBA: MY3BIKaJIbHbBIC
WHCTPYMEHTBHI, YIbTPa3BYKOBast
JMAarHOCTHKA B TEXHUKE M MEAUIIUHE,
panap, paInoONPUEMHUK, TEJIEBU30D,
anTeHnHa, Tenedon, CBU-neup

53

H#H#HPar#HOIITUKA

5.3.1

[IpsiMonuHeitHOE pacnpocTpaHEHUE CBETa
B OJTHOPOJIHOM cpene. JIyd cBera

532

OtpaxxeHne cBeTa. 3aKOHBI OTPaKCHUS
csera. [loctpoenne n300paxeHuii B INIOCKOM
3epKaie

533

[Mpenomnenre cBera. 3aKOHBI MPETOMIICHHUS
CBeTA. AOCOJIFOTHBIN [oKa3areib




MMPCIIOMJIICHUA

534

[Tonnoe BHYTpEHHEE OTpaKEeHHE.
[IpenenbHBIA yrojl MOJHOTO BHYTPEHHETO
OTpaXCHUS

535

Hucniepcuss  cBera. CHOXHBIA  COCTaB
ocnoro ceera. Llser

53.6

CobOuparoniue M pPacCeMBAIONINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHE U
OnTHYEeCcKas  CuWjla  TOHKOH  JIMH3BL
[Toctpoenue n300pakeHU B COOMPArOIINX
W paccewBalImMX JuH3aXx. Dopmyna
TOHKOW JWH3BI. YBEIWYEHHE, JaBacMoe
JIMH30H

5.3.7

IIpenensl IpUMEHMMOCTH I€OMETPUYECKOU
OINTUKHU

53.8

Wntepdepennust  cBera.  KorepeHtHbie
HCTOYHUKHU. VYcnosus HaOIr0AeHUs
MaKCUMYyMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakmus  cBera.  Judpakmumonnas
pemérka. YciaoBue HAOTIOACHHS TIABHBIX
MaKCHUMYMOB pu HaJICHUN
MOHOXPOMAaTHYECKOTO cBETa Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.10

HOJ'ISIpI/I?»aI_II/IH CBCTa

5.3.11

TexHuueckue yCTpONCTBAa: OYKH, JIyIa,
¢doroanmapar, NPOEKLMOHHBIA ammapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TUppaKIMOHHAS pemérka,
MOJISIPOH]T

53.12

IIpakTHueckue paboTHI. N3mepenue
nokasaresst npesomseHus. lccnenoBanue
CBOWCTB  HM300pakeHMH B  JIMH3aX.
Hab6nronenue aucnepcun ceeta

BJIEMEHTBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'paHunBI IPUMEHUMOCTH  KJIACCUYECKOU
MEXAHHKHU. [Toctynarsl TEOpUU
OTHOCUTEJILHOCTH: WHBAapUaHTHOCTb
MOAYJSL CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHIIAII OTHOCUTEIBHOCTH DWHIITEIHA

6.2

OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
3amemyieHHe BpPEMEHM U COKpAIlCHHE
JUIHBI

6.3

DHEprus ¥ UMITYJIbC CBOOOTHON YaCTHITBI

6.4

CBsi3p Macchl C SHEPTUEH M HUMITYJIHCOM
CBOOOMHOM YaCTUIIBI. DHEPrHsl IOKOS
CBOOOIHOM YaCTHIIbI




KBAHTOBA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Popmyiia [1nanka cBsI3M dHEPrUU
dboTOHAa C ero 4YacTtoTo. OHeprus u
UMITYJbC (POTOHA

7.1.2

OtkpeiTHE U HUccaeaoBanue Gortodddekra.
Ombitet AI. CroneroBa.  3akOHBI

doroaddexra

7.1.3

VYpaBHeHue OWHINTEHA VIS
dororddekra. «KpacHas TpaHUIa»

dotorddexra

7.1.4

JlaBnenue cera. Onbitel [1.H. JIeGenena

7.1.5

XMUMHYECKOE IENCTBUE CBETA

TexHuueckue ycTpoiicTBa: (oTorneMeHt,
dboTomaTUHK, COJIHEYHAs Oarapes,
CBETOJIMO]]

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OTBITE
Peszepdopaa no uccnenoBaHuio CTpOSHUS
atoma. [ImanerapHas MoJjiesIb aTomMa

722

[Toctynatet bopa. H3znyuenue u
norjouieHue (OTOHOB TMpPH  MIEpexojie
aToMa C OJHOTO YpPOBHS SHEPrUM Ha
Ipyroil. Buael criektpoB. CriekTp ypoBHEM
SHEpPruM aToMa BOJ0pO/ia
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BonnoBele cBoiicTBa yactull. BomHbl e
Bpoiins. KopmyckynsipHO-BOITHOBOM
nyanusM. Jludpakuus SIEKTPOHOB Ha
KpHCTaJlIax

7.2.4

CrioHTaHHOE U BBIHYXXJCHHOE H3JIy4YEHHUE.
VY CTpoicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuuYecKrne YCTPOMCTBA: CHEKTPAIbHBIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIbIOTEP

7.2.6

[Tpaktnueckne  pabotel.  Habmiomenue
JIMHENYaToro CreKkTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTtoabl Ha6JIIOI[CHI/ISI U PpeTUCTpallun
SJICMCHTAPHBIX YaCTHI]

7.3.2

OTkpbITHE  PAIUOAKTUBHOCTU.  OMBITHI
Peszepdopna mo ompeneneHuro cocTaBa
paavoakTUBHOrO wu3inydeHus. CBoiicTBa
anbda-, 6eta-, ramma-u3nydeHus. BiusHaue
PaZMo0aKTUBHOCTH Ha )KHBBIE OPTaHU3MBbI

7.3.3

OtkpbITHE IIPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa ['eiizenOepra —
NBanenko. 3apsa sapa. MaccoBoe 4mCIIO




anpa. M3orormsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIN OeTa-pacma. I'amma-
U3ITyYEHHUE. 3aKOH  paJUOAKTUBHOIO
pacraga

7.3.5

OHeprust CBSI3U  HYKJIIOHOB B siIpe.
SAnepusie cunbl. Jledhekt Macco spa

7.3.6

SAnepuele peakuuu. [leneHue U CHUHTE3
anep

7.3.7

SAnepHsiit peakTop. TepMosiiepHbIii
cunte3. IlpobimemMpl W mEpCHEKTUBBI
SIICPHOM  DHEPreTUKU.  DKOJOTMYECKHUE
aCTeKThI SACPHOMN SHEPreTUKU

7.3.8

OnemeHTapHble  4acTuubl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE
B3aUMOJICHCTBHS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
KaMmepa BunbcoHa, sAIepHBI peakTop,
aToMHasi bomba

7.3.10

[IpakTiueckue pabotsl. MccnenoBanue
TPEKOB YacTHUI] (1o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3nHoro neba. Co3Besnus, sipkue
3BE3/1bl, TUTAHETHI, UX BUIUMOE JIBUKEHUE

8.2

Conueynas cucrema. Ilmanernl 3eMHOMN
IPYIIIBL. IImaneThI-TUTaHThI u ux
CHYTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTHI. MaJ’II)IC
Tena COJITHEYHOM CHCTEMBI

8.3

Comnnmte, ¢otochepa u  armocdepa.
ConHevHast akTUBHOCTD

8.4

Hcrounnk sHeprun CosHIa U 3BE3 ]

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, paauyc, TEMIEpATypa,
170:¢ B3aUMOCBS3b. Juarpamma
«CTEKTPAJIbHBIA KJIacC — CBETUMOCTHY.
3BE3abI TIUIAaBHOM  ITOCJIEIOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS
3BE3]1 IIIaBHOI MOCJIENOBATEILHOCTH

8.6

##Par###BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbBIE MIPECTABICHHS 0
npoucxoxaeHnn u dBomonun CoiHIa u
3BE3]1. DTaIbl )KU3HU 3BE3]T

8.7

Mneunstii  Ilyte — Hama [anakrtuka.
CnupanbHass  CcTpyKkTypa [ amakTukwy,
pacnpeneneHue 3BE3N, Ta3a U IBUIM.
ITonoxkxenne u nuwxkenue ConHuna B
lamaktuke. Ilmockas w  cdepuyeckas




noacucTeMbl I anakTuku

8.8

Tuner ramakTuk. PaguoramakTthku U
KBazapbl. YEpHBIE IBIPHI B iApax rajJjakTHK

8.9

Bcenennasa.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pasz0Oeranue ranaKkTHK.
Bo3pact u panuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsdeu
Bcenennoi». PenukToBoe n3iyyeHue

8.10

MacmrabHast ~ cTtpyktypa  Bcenennoii.
Meraranaktuka. Hepeménupie mpobieMbl
aCTpOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

1. MaxumesB I'E, byxosueB bb, Corckuiit HH. ®u3uka. 10- 11 knacc, - M. [Ipocsemnienune
2020 ron.

2. Aunpromeuknd C.M. «KOHCTPYKTOpP caMOCTOSTENBHBIX U KOHTPOJIbHBIX padoT 10-11kmacce
M. IIpoceemenue. 2010

3. A.IL PemvkeBuu «®Pusuka 10-11 xknacce» «3amnaunuku «podsm» M. Ipoda. 2001.

4. duzuka «Metonsl pemenus puznyeckux 3agaw» Mactepckas yuurens/ H.U. 3opun. M.
BAKO. 2007.-334c

5. @poHTanbHbIe 1abopaTopHbIe PabOTHI 10 Gu3uKe B 7-11 kinaccax o01eoOpazoBaTeIbHBIX
yupexaenusax: Ku. g yaurens / B.A. Bypos, FO.1. luk, b.C. 3BopsikuH 1 1p.; noa pea. B.A.
bypoga, I'.I'. Hukudoposa. — M.: Ilpocsemenue: Yueo. nmut., 1996. — 368 c.

6. ITappentbeBa H.A.Coopuuk 3agau no ¢pusuke 10-11 M. IIpocsemenue. 2007

7. KoHnTponbHbIe 1 TpOBEepOUHbIE padoThl o pusuke. 7-11 kmacc. M. [Ipoda.

9. luddepenupoBanHbie KOHTPOJIbHBIE paboThl. 7-11kmacc. M.; M3narensckuii 1om
«Cents6ps. 2002

8. IlpumepHas mporpamma cpeaHero (IoJHoro) odiero oopazosanus 10-11 kmaccer (6a30BbIN
ypoBeHb) k yueonukam Mskumies I'E, Byxosues bb, Corckuit HH. ®usuka. 10- 11 kiacc
Astopsl: ILT". Caenko, B.C. JantomenkoB, O.B. Kopmrynosa, H.B. llaponosa, E.II. JIleButan,
0.0. Kabapaun, B.A. Opnos. Mocksa. [Ipocsemenne. 2010

9. Paboune nporpammsl (PI'OC) dusuka 10-11 bazossiit yposens. M. [Ipoda. 2013 Astop B.A.
KacbsiHoB

10. OGopynoBaHue 1EMOHCTPAIIMOHHOE U JTA0OPaTOPHOE

11. Harnsgabie mocoOust 1 WIUTFOCTPATUBHBIE MaTepuaibl: yaeOnbie Tabmuibl as 10 kimacca.
12. WnTepHeT pecypchl.



JlutepaTypa JJjis YUuTeas

1. Opnor B. JI.,, CaypoB 0. A. «Metonpl pemenus ¢uszndeckux 3amaud» («IIporpammbr
ANIEKTUBHBIX KypcoB. ®Pusuka. 9-11 kimaccel. [Ipodunsaoe obyuenue»). CocraBurens B. A.
Koposun. Mocksa: [Ipoda, 2005 T.

2. 3opun H. U. «DOnextuBHbI Kypc «Meronsl pemenust ¢puzndeckux 3amaun: 10-11 xmacce»,
M., BAKO, 2007 r. (MacTepckasi yauTes).

3. Kameneukwuii C. E., OpexoB B. 1. «Meroauka pemieHus 3a1a4 1o GuU3uKe B CPEAHEH MIKOIE»,
M., [Ipocsemienue, 1987 r.

4. Mscuaukos C. I1., OcanoBa T. H. «Ilocobue o ¢usuke», M., Beicias mkoia, 1988 r.
5. ®omuna M. B. «PemeOnuk 3aaa4 mo ¢usuke», M., Mup, 2008 .

6. Mapon B. E., T'oponeukuii 1. H., Mapon A. E., Mapon E. A. «®usuka. 3akoHsl. Dopmybl.
Anroputme (cipaBounoe nocodue), CI16, CneunanbHas nuteparypa, 1997 r.

7. PomameBuy A. U. «®usuka. Mexanuka. 10 xmacc. Yuumcs pemarh 3anaun», M., lpoda,
2007 r.

8. Pa6oBonos I'. 1. «CoopHuK TemaTuueckux padbot no ¢pusuke», M., Ilpocsemenune, 1985 r.
9. banmam B. A. «3agaun nmo ¢pu3uke U METOABI UX pelieHus», M., mpocsemienue, 1983 .

10. OpnoB B. A., Huxudopos I'. I'. «Enunbslii rocynapcTBeHHbIH 3k3ameH. KOHTposibHBIE
u3MepuTeNbHble MaTepuainsl. Pusnka», M., [Ipocsemenne, 2004 r.

11. Opnos B. A., Hukudopor I'. I'. «Emunbliii rocynapcTBeHHbINH SK3aMeH: Meroaundeckue
pexoMenauuu. Pusnka», M., [Ipocsemenne, 2004 r.

12. Opnos B. JI., Xannanos H. K., Hukudopos I'. I'. «YueOHO-TpeHpOBOUHBIE MaTEepHaIIbl AJIs
MOJTrOTOBKU K €IMHOMY TOCyJIapCTBEHHOMY 3K3aMeHy. dusuka», M., Untennexkr-Lientp, 2004 r.

13. Tynbunnckuit M. E. «KauecTBeHHble 3aauun no ¢pusukey, M., [Ipocsemienne, 1972 1.

14. Monactsipckuii JI. M., boratun A. C. «®usuka. EI'D — 2009. Tematuueckue tectoi», P-u-/1,
Jlernon, 2008 T.

15. Hemumoa M. 1O., Hypmunckmii U. U. «EI'D 2009. duszuka. denepanbHbiii OaHK
AK3aMEHAIlMOHHBIX MaTepuanoB», M., Ockumo, 2009 r.

16. 3opun H. U. «EI'D 2009. ®usuka. Pemenne vacreit B u C. Coaem 6e3 mpobGiem», M.,
Okcmo, 2009 .

17. bepkoB A. B., I'puboB B. A. «Camoe mojHOe W3JlaHHE THUIIOBBIX BapUAaHTOB pPEATbHBIX
3aganuit EI'D: 2009: ®uzuka», M., ACT: Actpens (PUIIN), 2009 r.



18. bepkor A. B., I'pu6oB B. A. «EI'D: 2009: ®usuka: peanpubie 3ananus», M., ACT: Actpens
(dUIIN), 2009 1.

19. Opmos B. A., HemugoBa M. 1O., Huxudopor I'. I'., XaunanoB H. K. «Enunsiii
rocynapcTBeHHbll 3k3amMeH 2009. ®dusuka. VYHHUBepcaidbHble MaTepuaibl A IOATOTOBKU

yuamuxcs», M., Uarennexr-Lentp (OPUIIA), 2009 r.

20. «Eguneiii rocynapcTBeHHbI dKk3amMeH 2006. dusnka. Y4eOHO-TPEHUPOBOYHBIE MaTEepHaIbI
JUTst ToAroToBKH y4danuxcs» (Pocodpuanzop, MCOII), M., Uatemnekt-Lienatp, 2006 r.

21. Huxudopos I'. T'., Opnos B. A., XannanoB H. K. « EI'D 2007-2008. ®u3uka: cOOpHUK
3amanuiiy, M., Oxkcmo, 2007 1.

22. Hukudopos I'. I'., Opnos B. A., XannanoB H. K. « EI'D 2009. ®u3uka: cOOpHUK 3aTaHUIT»,
M., Dkcmo, 2008 1.

23. babaes B. C. «EI'D —2009. ®usuka: ciaem 6e3 npodiem!», M., Dkcmo, 2008 T.

24. lemunoBa M. 1O, ITaBnenko H. U. «BHyTpUIIKOIBHBIN KOHTPOJIb 1O (GU3UKE. 7-9 KIacchl»,
M., llIxonwsHas npecca, 2003 r.

25. Hemumoa M. HO., IlaBnenko H. U. «BHYTpUIIKONBHBIM KOHTPOIb MO (U3HKE U
actponomuu. 10-11 kmacce», M., lllkonbhas npecca, 2004 r.

26. IaBnenko H. U., [TaBnenko K. I1. «TecroBsie 3amanus o pusmke. 7 kimacc. 8 kiace. 9 kmacc.
10 knacc. 11 knace», M., llIkonbHas npecca, 2004 r.

27. Menenun I'. B., «®u3uka B 3a1auax. Jk3aMeHAIIMOHHBIE 33/1a4u ¢ penieHusiMu», M., Hayka,
1989 .

28. SBopckuit b. M., CenezneB 0. A. «CnpaBoyHoe pyKOBOACTBO Mo (usuke s
MOCTYTAIOIINX B BY3BI U JUIsI caMooOpa3oBaHus», M., Hayka, 1989 r.

29. Cnopnapen B. K. «ET'D 2008. ®usuka. Tunossie TecTOBbIE 3a0aHus», M., Dx3ameHn, 2008 .

30. Cnonapeny B. K. «EI'D 2008. ®usuka. [IpakTMKyM 1O BBIIOJHEHHIO THIIOBBIX TECTOBBIX
szamannii E1'D», M., Dk3amen, 2008 r.

31. bo6ommna C. b. «EI'D. ®wuszuka. IlpakTukyM MO BBINOJIHEHHUIO THUIOBBIX TECTOBBIX
3ajanuii»y, M., Ok3amen, 2009 r.

32. Kypamosa C. A. «EI'D. ®usuka. Pa3naTounslii Mmarepuan TpeHUPOBOUHBIX TecToB», CIIO,
Tpurosn, 2009 r.

33. Mockanes A. H., Hukynosa I'. A. «I'oToBUMCS K €IUHOMY IOCyAapCTBEHHOMY JK3aMEHY.
®wusnka. Tectsl. 10-11 kimacce», M., Jlpoda, 2008 r.

34. Tpodpumona T. U. «Duszuka. Teopus. Pemenue 3agau. Jlekcukon» (MOH yHHMBEpCaIbHbBIN
CIPAaBOYHUK JJIS IIKOJILHUKOB U abuTypueHTon), M., O6paszosanue, 2003 .



JluTepatypa s y4anuxcs

1. Tpopumona T. U. «DPusuka ajsi MIKOIHHUKOB W aOUTypueHToB. Teopus. Pemenue 3amad.
Jlexcuxon», M., O6pazoBanue, 2003 r.

2. PomameBnu A. U. «®usuka. Mexanuka. Yuumcs pemats 3amadu. 10 kimace», M., Jlpoda,
2007 1.

3. Munsbko H. B. «®usuka: nonnsiii kype. 7-11 kmaccsl. Mynbtumenuitapiii penietutop (+CD)y,
CII6, 2009 r.

4. banam B. A. «3amauu no pusmke 1 MeTOBI UX perieHus», M., [Ipocsemenne, 1983 1.
5. Tompadap6 U. U. «CoopHHK BOIPOCOB ¥ 33124 10 Gu3uke», M., Beiciias mkona, 1973 r.
6. Kabapauun O. @., Opnos B. A., 3uns6epman A. P. «3agauu no pusuke», M, [Ipoda, 2002 r.

7. Kozen C. M., Koposun B. A., Opnos B. A. u np. «®uzuka. 10—11 xin.: CoopHuK 3a7a4 ¢
OTBETaMU U pemeHussMm», M., Maemo3una, 2004 r.

8. Mamuama A. H. «COopHuk BompocoB u 3amad mo ¢msuke. 10—11 xmaccer»y, M.,
[Ipocsemienue, 2002 1.

9. Menenun I'. B. «®u3nka B 3a1auax: 3K3aMEHAIIMOHHBIC 33/1a4u ¢ pemeHusmMm», M., Hayxka,
1985 r.

10. Yepnoyuan A. U. «®Pu3uka. 3anauu ¢ OTBETAMH U pelieHussMn», M., Beicimas mikona, 2003
T.

11. PeivkeBud A. H. «®uszuka. 3agaunuk. 10-11 knaccel» (mocobue nms o61eodpa3oBaTenbHbIX
yueOHbIX 3aBeieHuit), M., lpoda, 2003 r.

12. Crenanona I'. H. «Coopuuk 3amau o ¢usuke: st 10-11 kmaccoB o01ieo0pa3oBaTeIbHBIX
yupexaenuin», M., npocsemenue, 2000 r.

NHOPOPMANIMOHHO-KOMIIBIOTEPHAA INNOJAJAEPKKA

1. «OtkpbiTas ¢usuka. 2.5. KommeiorepHoe o0yueHHe, IEMOHCTPAMOHHBIE M TECTUPYIOLINE
nporpammel. Yactu 1 u 2», CD-ROM, «®usukon», 2003 r.

2. «ITonnsiit kype ¢usuku 21 Beka» JI. 5. bopesckuii (2 CD), CD-ROM, «MeaunaXaycy.

3. «®uswuka. 7-11 knaccen» (Bam pernerutop) (2 CD), CD-ROM, «TeachPro», 2003 r.

4. «IloaroroBka k EI'D o ¢usuke» (yuebHoe anekrponHoe uznanue), CD-ROM, «/Ipoday.
5. «ITonroroBka k EI'D. ®uzukay», CD-ROM, «Ddusukony», 2004 r.

6. «I'otoBuMcsa k EI'D. ®usukay, (2 CD), CD-ROM, «IIpocsemenney, 2004 r.



7. «®uzuka. Caaem EI'D 2007» (1C: penrerurop), CD-ROM, «1C», 2007 r.

8. «®usmka. 7-11 kmacce» (1C: mkona, oubnroreka HarsAHBIX ocoduii), CD-ROM, «1C»,
2004 r.

9. «®uzuka. 10-11 xmacce» (1C: mkona, moaroroska k EI'D), CD-ROM, «1C», 2004 r.
10. «®uszuka. 7-11 knacce», CD-ROM, «Pusukon», 2005 r.
11. «®wusuka. 7-11 xnaccery, CD-ROM, «Kupwun u Medoaunii», 2003 r.

12. «Ypoxu puzuku Kupmmia u Medboaus», CD-ROM (5 mT), 2005 .

MNMPUJIOKEHUE
OneHKA OTBETOB VUYAIIUXCH

KonuyecTBeHHBIE OTMETKH 3a YPOBEHb OCBOEHHUS Kypca, MpeAMeTa BBICTABISIOTCS B
COOTBETCTBUU OaJbHONH CHUCTEMOW OIIEHUBAHUA: «2» - HEYAOBIETBOPUTEIBHO, <«3» -
YAOBJIETBOPUTENIBHO, «4» - XOPOIIO U «5» - OTIUYHO.

Ouemca «5» CTaBUTCSA B TOM ciIy4dae, €Clin y‘I&HIPIfICSI ITOKa3bIBACT BEPHOC ITOHUMAHHUEC
(U3UYECKON CYNTHOCTH PAacCMaTpPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, a



TaK e MpaBWIbHOE OmpezesieHne (PU3NYECKUX BEIUYUH, UX €IUHMII U CIIOCOOOB HM3MEpEHUS:
MPABUJILHO BBIMOJIHSAET YEPTEIKH, CXEMBbI U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COMPOBOXKAAET paccKka3 COOCTBEHHBIMH MpPUMEpaMH, YMEET NIPHMEHATbh 3HaHHS B HOBOM
CUTyallud TIPU BBIMOJTHCHUM TPAKTHUECKUX 3a/laHUH; MOXKET YCTAHOBUTH CBSI3b MEXKIY
M3y4aeMbIM M paHee H3YYCHHBIM MaTepualioM IO Kypcy (U3MKH, a TaKKe C MaTepualioM,
YCBOCHHBIM TPU U3YYCHUU APYTUX MPEIMETOB.

Ounenka «4» CTaBUTCS, €CIM OTBET yUYEHHUKA YAOBJIETBOPSET OCHOBHBIM TPeOOBAaHUSM Ha
OLICHKY «5», HO JaH 0e3 UCIOJb30BaHUS COOCTBEHHOrO IlJIaHA, HOBBIX IPUMEpPOB, 0Oe€3
NPUMCHECHUS 3HAHUI B HOBOM CHUTyalluu, 6€3 HCIOJIb30BaHUS CBSI3CH C paHee H3YYCHHBIM
MaTepuajioM M MaTepHUajOM, YCBOCHHBIM NpPHU H3YYEHHH JIp. MPEAMETOB: €CIH YydJalluics
JOITYCTHII OJTHY OLITHUOKY WM HE OoJiee IBYX HEJOUETOB U MOXKET UX HCIIPABUTH CAMOCTOSTEIILHO
WM ¢ HEOOJIBILIOM MOMOIIBIO YUUTEIS.

Ounenka «3» CTaBUTCS, €CIM yYallWiics MPAaBUILHO TMOHMMAaET (DPU3MYECKYIO CYIIHOCTh
paccMaTpUBAEMBIX SIBJICHHI U 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OT/EIbHbIE MPOOEIHl B
YCBOCHHH BOTIPOCOB Kypca (PU3HKH, HE MPEMATCTBYIOMIUE NATbHEHIIEMY YCBOSHHIO BOIPOCOB
MPOrpaMMHOT0 MaTepuayia: yMeeT MPUMEHSATh MOJyYeHHbIC 3HAHUS TMPH PEHICHUH IMPOCTHIX
3a/1a4 C UCIOJB30BaHNEM TOTOBBIX (DOPMYII, HO 3aTPyHSCTCS MPU PEIICHUH 337a4, TPEOYIONTIX
npeoOpa3oBaHrs HEKOTOPHIX (HOpMyI, TOMYyCTHJI He Oojiee OAHOM rpy0oil OommOKM U JBYX
HenouéToB, HE Oosiee omHON TpyOoil M omHONW HerpyOoil ommOku, He Oonee 2-3 HErpyObIX
O1MO0K, OHON HerpyOoii OMUOKU U TPEX HEJOUETOB; TOMYCTUI 4-5 HETOUYETOB.

OueHka «2» CTaBUTCS, €CIIM YYAITUICS HE OBJIAJIC)I OCHOBHBIMU 3HAHUSIMH M YMEHUSIMU B
COOTBETCTBUU C TPeOOBaHUSIMHU MPOrpaMMbl M JOMYCTUJ OOJbIle OMMOOK U HEAOYETOB UYeM
HEO0OXOAMMO JIJISl OLICHKH «3».

OneHKa KOHTPOJILHBIX PadoT
Ouenka «5» crtaBuTcs 3a paboTy, BBINOJHEHHYIO MOJHOCTBIO 03 OIIMOOK U HEAOUETOB.
Ounenka «4» craBuTcs 32 pabOTY BBIIOJHEHHYIO MTOJIHOCTHIO, HO IIPY HAIMYUU B HEH He

Oonee o/1HOI rpy0oii U 0fHOM HErpy0oil OIMOKK U OJHOTO HEeAoUYETa, He Ooiee TPEX HEeAOUETOB.

Ounenka «3» CTaBUTCS, €C/IM YUEHHMK NMPaBUIbHO BBIIIOJIHUI HE MeHee 2/3 Bcell paboThI
WIN JIONycTUa He Oosiee oJHOW rpy0oil omuOKKM U BYX HEAOYETOB, HE Oojiee OJHOU rpyOoil
OomMOKH U OJHOM HerpyOoil ommoOKu, HEe OoJjiee TpeX HErpyObIX OIIMOOK, OIHON Herpy0oit
OIIMOKM W TpeX HeI04YE€TOB, NMPH HAIUYUH 4 - 5 HeTOUETOB.

Ounenka «2» CTaBUTCS, €CIIM YUCIO OMIMOOK U HE0UYETOB MPEBBICUIIO HOPMY JJISl OLIEHKH
3 WM IpaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThl.

Onenka 1a00paToOpHBIX padboT

Onenka «5» cTaBUTCA, €CIIM YyYallWiicsl BBINOJHSAET pabdOTy B MOJIHOM oOOBEME C
COOJIIOJIEHEM HEOOXOJMMOW IOCIEeI0BATEIbHOCTH IPOBEACHUS OIBITOB M HM3MEPEHUH;
CaMOCTOSITENIFHO W PAlMOHAJIBHO MOHTHPYET HEo0X0oauMoe OO0Opy/IOBaHWE; BCE OIBITHI
IPOBOJUT B YCJOBUSAX M PEXKHMMax, 00ECIEUMBAIONINX MONyUYEHHE MPABHIBHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOJItO/IaeT TpeOOoBaHUs NpaBUi O€30MacHOCTU TpyJda; B OTYETE€ NPAaBUIBHO U
aKKypaTHO BBIMOJIHAET BCE 3alUCH, TaOJMIbI, PUCYHKH, YEpTEeKH, IpadUKH, BBIYHCICHMS;
NPaBUJIHHO BBIMIOJHSIET aHATN3 TIOTPEITHOCTEH.

Ouenka «4» CTaBUTCS, €CJIM BBIIIOJHEHBI TPEOOBAHMS K OIEHKE «5» , HO OBUIO JOMYIICHO
JIBa - TPU HEJIOYETa, HE OOoJIee OTHON HErpyOoi OITMOKY U OJTHOTO HEJ0UETA.

Ouenka «3» cTaBUTCA, eclu paboTa BBIIOJHEHA HE TMOJHOCTBIO, HO 00beM
BBEIIOJTHEHHON 4YacTu TaKOB, TMO3BOJICT IIOJIYYUTb IIPaBUJIBHBIC PE3YyJbTaTbl KW BBIBOABI:
€CJIA B XOJI€ MPOBEICHUS OTBITA M U3MEPEHU OBUTH JOMYIICHBI OITHOKH.



Ouenka «2» CTaBUTCsS, €ClId pabdoTa BBINOJHEHA HE TMOJHOCTBIO H  00BEM
BBITIOJTHEHHONW YacTU pabOThl HE TIO3BOJSIET CHENATh NPABHIBLHBIX BBIBOJOB: €CJIH OIBITHI,
W3MEPEHHUS, BBIYUCIICHUS, HAOIIOICHHS IPOU3BOIUIUCH HEMPABUIIBHO.

Bo e6cex cayuasx oyewka cHudcaemcs, eciu Y4eHUK He coOM00An mpebdOosanusi npasui
bezonacnocmu mpyoa.

Ouyenka mecmoegwvlx padom yyaujuxcs
«5» - 85% - 100%

«» - 65% - 84%

3»-41% - 64%

«@2» -21% - 40%

«1» - 0% -20%

Ilepeuens outuook:

I'pyovie owiuoku

e Hesnanue ompeneneHuil OCHOBHBIX TIOHSATUM, 3aKOHOB, MPAaBHJI, IOJIOKEHUNH TEOPUH,
dbopmMyn, OOWEPUHATHIX CHUMBOJIOB, 0003HaueHHUS (UIUYECKUX BEIUYMH, CIUHHILY
H3MEpEeHusl.

o HeyMmeHwne BBIIENIATH B OTBETE TIIABHOE.

e HeyMmenue npuMeHATh 3HAHMS 7S PELICHUS 3a7ad U OObACHEHUs (PU3MYECKHUX SBICHUII;
HENPaBWIBHO CPOPMYIMPOBAHHBIE BOMPOCHI, 33aJJaHUs WM HEBEPHbIC OOBSACHEHHS XOJa MX
pellleHrs, He3HAHUE MPUEMOB PEIICHHUs 3aJ]la4, aHAJIOTMYHBIX paHee PEUICHHBIM B KJIacce;
OomMOKH, TOKA3BIBAIONINE HEMPABWIBHOE MOHUMAHHWE YCIOBHS 3a/la4d WM HENpPaBUIBHOE
HCTOJIKOBAHUE PELICHHUS.

e Heymenue untath U CTpoUTh rpadUKK U IPUHIIUTTHATBHBIE CXCMBI

o HeymeHnue noarotoBUTh K paboTe YCTAHOBKY WM JabopaTopHOE 000py10BaHHE, IPOBECTH
OTIBIT, HEOOXOIUMBIE PACUETHI FITH HCIIOJIb30BATh MOJyYSHHBIE JAHHBIE ISl BBIBOIOB.

o HeOpexxHoe oTHOLIEHHE K J1a00paTOpHOMY 000PYAOBaHUIO M U3MEPUTEIIBHBIM MPHOOpaM.

o Heymenwue onpenenuTs Moka3zaHus U3MEPUTEIBHOTO IPUOOpa.

e Hapymenue TpeboBanuii mpaBui 0€30MaCHOTO TPYAa IPH BBHITIOTHEHUH SKCIIEPUMEHTA.

Hezpyovle ouwiuoku

e Herounoctu ¢opMyIUpOBOK, OMpeAeNeHUl, 3aKOHOB, TEOpPHUH, BBI3BAHHBIX HEMOJIHOTOU
OTBETAa OCHOBHBIX TPHU3HAKOB ompenenseMoro moHsATHs. OmmOKu, BBI3BAHHBIC
HECOOIIOCHUEM yCIIOBUH MPOBEACHUS OMBITA MIIK U3MEPEHHIA.

e OmmOKH B YCIOBHBIX 00O3HAYECHHUSAX HA MPUHIMITAAIBHBIX CXEMaX, HETOUHOCTH YepTEeXeH,
rpauKoB, CXEM.

o [Ipomyck wiu HETOYHOE HANTMCAHNE HANMEHOBAHHH eIMHUT] (PU3HUECKIX BEJTHUYHH.

e HepanmonanbHbiif BEIOOp X012 PELICHHUS.

Heoouembui

e HepamuoHnanpHble 3allMCH TMPU BBIYUCICHUSX, HEpallMOHAIBHBIE MPHEMbl BBIYHCICHUH,
peoOpa3oBaHUi U pelIeHus 3a/1a4.

e Apudmernyeckue OMMOKH B BBIYUCICHHUAX, €CIH ATH OIMMUOKUA TPyOO HE HCKAKAIOT
PeaTbHOCTh MOYYEHHOTO Pe3ysbTaTa.

e OtnenbHbIE TOTPEIIHOCTU B (HOPMYITUPOBKE BOIIPOCA MIIA OTBETA.

o HeGpexxHoe BbIIOTHEHHE 3aMMCel, UepTekKeH, cXeM, rpaduKoB.

e Opdorpadpudeckrie U MyHKTyaIlHOHHBIE OMTHOKH







