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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOro ypoBHS Ha ypOBHE CpeAHero oOmero oOpa3oBaHUs pa3pabOTaHa HA OCHOBE
MOJIOKEHUN W TpeOOBaHMUI K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesibHOM MporpamMMmebl, npenacraBieHHbix B @I'OC
COQ, a taxxe ¢ yu€toM (enepaibHON paboueld mporpaMMbl BOCIUTAHUS U KOHLEMIUU TPENoJaBaHus yueOHOro npeamera
«Dduzuka» B oOpazoBaTenbHbIX opraHuzamnusx Pocculickoit denepanuu, peanu3yroluX OCHOBHBIE 00pa30BaTElIbHBIC
MPOTPAMMBL.

Copepxanue mnporpamMMbl 10 (HU3MKE HANpPaBICHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaromuxcs 10—11 kmaccoB mpu oOyueHun ux (¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ESATEILHOCTHOIO
noaxoja. [Iporpamma no ¢pusuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM TUYHOCTHBIM, TPEAMETHBIM U
METaIlpeJMETHBIM pe3yJibTaTaM OOYYEHHs, a TAaKXKE YYUTHIBAET HEOOXOMUMOCTh pPEaATU3alMH MEXIPEAMETHBIX CBS3eH
(GU3HKK C €CTeCTBEHHO-HAyYHBIMU y4E€OHBIMHU MpeaMeTraMu. B Hel ompenensitoTcs OCHOBHBIC €M M3ydeHus (Pu3uku Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IIJITAHUPYEMble pE3yJIbTaTbl OCBOCHUS Kypca (UBUKU: JIMYHOCTHBIE,
MeTarpeMEeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYALT:

e IUIAHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (HU3MKK Ha 0A30BOM ypOBHE, B TOM YHCIIE MPEIMETHBIE PE3yIbTaThl O

rojaMm o0y4eHus;

e cojepkaHue yueOHOro npeamera «Pu3nka» 1o rogam oOy4eHHs..

du3rka KaK Hayka o Hanbosee 00IMuUX 3aKOHAX MPUPOJIBI, BRICTYMAs B KAYECTBE YUEOHOTO MpeIMeTa B IITIKOJIE, BHOCUT
CYILIECTBEHHBIN BKJIAJ] B CUCTEMYy 3HaHUN 00 okpyxaroriem mupe. [lIkonpHbIN Kypc pusuku — cucreMooOpasyromui ais
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJBbKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHHIA,
U3y4aeMbIX XUMUEH, Ouosiorueu, guznueckoil reorpadueid u acrpoHomueil. Vcnonb3oBaHMEe W aKTHBHOE NPUMEHEHHE
bU3NYeCKNX 3HAHWHA OMPENEIsIeT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B cepe IHEPreTHUKU, TPAHCIIOPTA,
OCBOCHMSI KOCMOCA, IMOJIyYEHHUS HOBBIX MaTEpHAIOB C 3aJlaHHBIMU CBOMCTBaAMU M JApyrux. M3yueHue (U3NKKH BHOCHUT
OCHOBHOM BKJaJ B (OpPMUpPOBAaHUE €CTECTBEHHO-HAYyYHOM KapTUHBI MHpa OOydyarolmuxcsi, B (OpPMHUpPOBAHUE YMEHHUU
MPUMEHSITh HAYYHBIM METO]I MO3HAHUS MPU BBIMOJIHEHUU UMU YUYE€OHBIX UCCIIEI0BaHUM.

B ocHOBy kypca (u3uMku A ypOBHS CpeQHEro oOIero oOpa3oBaHUsl MOJOXKEH psii HAEH, KOTOpblE MOKHO
paccMaTpUBaTh KaK IIPUHIIUIIBI €r0 TOCTPOECHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKUT MaTepual U3 BCeX
pa3zenoB (PU3MKH, BKIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (Qu3nku oObeAMHEH BOKPYT (PU3NYECKUX TEOPHUH.
Benymum B kypce siBisieTcst hopMHUpOBaHKE MTPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoesn ecymanumapuzayuu. EE peanuzanus mpeanosiaraeT MCIOJIb30BaHHWE TYMaHUTAPHOTO MOTEHIMANa (PU3NIECKOU
HAyKH, OCMBICJICHUE CBSI3HM Pa3BUTHS (QU3HWKU C pa3BUTHEM OOIIECTBA, a TAKKE C MHUPOBO33PECHUECKHUMH, HDABCTBCHHBIMH U
HKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti nanpasenennocmu. Kypc ¢dusuku mnpeanosaraeT 3HaKOMCTBO C IUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJIOTHYECKHUX MPHIIOKEHUN N3YUCHHBIX TCOPUH U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercsi TOCPEACTBOM BBEICHHS SJEMEHTOB COJEP)KaHUs, MOCBAIIEHHBIX KOJOTHYECKIM
npo0iemMaM COBPEMEHHOCTH, KOTOPHIC CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke OOCYXKICHHsS TpoOsem
PalMOHAIIBHOTO MPUPOIOTIONB30BAHMS M IKOJIOTUYECKONH O€30MaCHOCTH.

Crep)KHEBBIMH 3JIEMCHTaMH Kypca (U3HKH Ha YPOBHE CpEIHETO 00IIero oopa3oBaHusl SIBISIOTCS (PU3UYCCKUE TCOPUU
(bopMupoBaHUE TPEACTABICHUNH O CTPYKTYpE MOCTPOCHHS (PU3MUECKOW TEOopuu, poiu (PyHIaMEHTaIbHBIX 3aKOHOB W
MPUHITUTIOB B COBPEMEHHBIX MPEACTABICHHUSIX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHA, JJIsi ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHCTeMHO-ICITCIIBHOCTHRIM MOAX0J B Kypce (H3WMKM peanm3yercs TpekIe BCEro 3a cuérT OpraHu3aluu
AKCIIEPUMEHTATILHOUN JIeATeIbHOCTH OoOyuaromuxcs. [[ins 6a30Boro ypoBHsI Kypca (U3WKH — ATO HCIIOJIB30BAHUE CHCTEMBI
(GpOHTABEHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B IPOrpaMme 1o (pu3uke 0ObeTMHEHBI B
OOIIUI CMHCOK YYCHUYECKUX MPAKTUYECKUX padoT. BrieneHne B ykazaHHOM MepeyHe J1abopaTOpHBIX padboT, MPOBOAMMBIX
JUIS KOHTPOJISI W OIIGHKH, OCYIISCTBIICTCS Y4YaCTHHUKAMHU O0pa30BaTeIbHOrO TMpollecca HCXONs U3 OCOOCHHOCTEH
IJIAHUPOBAHUSI W OCHallleHWs kabuHeTa Quiuku. [Ipu sTomM obOecneumBaercsi oOBlajeHUE OOYYAIOMIMMUCA YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIC H3MEPEHUSI, UCCIICOBAHMSI 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHWE YACISICTCS PEIICHWIO PACUYETHBIX M KAYCCTBEHHBIX 3amadv. IIpw 3TOM aiisd pacu€THBIX 3aaad
MIPUOPUTETOM SIBJISIOTCS 3a/1a4d C SBHO 33JIaHHON (DM3MYECKOM MOJIEIBIO, TTO3BOJISIONINE TPUMEHATh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jiesia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. JJis KaueCTBEHHBIX 3a7ad
MPUOPUTETOM SIBJISIIOTCS 33J]aHUSI Ha OOBSICHEHHE TPOTEKaHUs (U3MYECKUX SBJICHUN U IMPOIIECCOB B OKPYIKAIOIIEH >KU3HH,
TpeOyromue BpIOopa (PU3MIECKON MOJICIH JIJIsl CUTYAIMH MMPAKTHKO-OPUCHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ Tpeboanusmu OI'OC COO k MarepHalibHO-TEXHUUECKOMY OOECIEeUeHHI0 y4eOHOro mpolecca
0a30BBI YPOBEHBb Kypca (M3MKMA HAa YPOBHE CPEHEro O0IIero oOpa30BaHUS JIOJDKEH M3ydaThCs B YCIOBUAX MPEAMETHOTO
KaOuHeTa (DU3UKKU UM B YCIIOBUAX WHTETPUPOBAHHOTO KaOWMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKiIa. B kabunere



bu3uKK TOKHO OBITH HE0OX0aMMOe JTabopaTopHOE 000PYIOBAaHUE TSI BHIMOJHEHUSI YKAa3aHHBIX B MpOTrpaMMe Mo (HU3uKe
YYEHHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMOHCTpanMoHHOE 000pya0BaHHE (DOPMHUPYETCS B COOTBETCTBHM C IMPHUHIIUIIOM MHHHMAJIBHOW JOCTATOYHOCTH H
o0ecIreynBaeT IMOCTAHOBKY IEPEYUCIICHHBIX B TPOrpaMMe 1O (U3HKE KIIFOYEBBIX JIEMOHCTPAIMA IS WCCIICIOBAHUS
M3Yy4aeMBbIX SBJICHUN U TIPOIIECCOB, SMIUPUUECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 00OpyIOBaHUE IS YUYEHUUYECKHX MPAKTHUUECKHX paboT ¢opMUpyeTcss B BHJAEC TEMaTHYECKUX
KOMIIJICKTOB W OOCCICYHMBACTCS B pacy€Te OJHOr0 KOMIUICKTa Ha JABYX OOydYaroImmxcs. TeMaTHYeCKHE KOMILICKTHI
nabopaTopHOTO 000PYIOBaHUS JOJKHBI OBITh IMOCTPOCHBI HAa KOMIUJICKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX M IH(PPOBBIX
puOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTab0OpaTopuii.

OCHOBHBIMH HENIAMH U3yUeHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHHEe HHTEpEca W CTPEMJICHHS OOYYaloIIMXCS K HAay4HOMY HW3YYEHHUIO TMPHUPOJIbI, PpPa3BUTHUE UX
MHTEJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJie MO3HaHMS U (OPMUPOBAHUE HCCIIEIOBATENHCKOIO OTHOLICHHS K
OKPY KaIOILUM SIBJICHUSM;

dbopMHpOBaHHE HAy4YHOIO MHMPOBO33PEHUS Kak pe3yibTaTa M3yYE€HHUS OCHOB CTPOEHHUS MAaTepuu U
(yHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKU;

(dbopMupoBaHrEe yMEHUI OOBSACHATH SIBJICHUS C MCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUM U HAYyYHBIX J10Ka3aTEIbCTB;
(dbopMupoBaHUE IPEICTABICHUN O poJu GUNKU JUIsl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH.

JlocTmkeHne 3THUX IeJe o0ecrednBaeTcs pelIeHHEeM CIEAYIOIUX 3a]ad B Mpolecce M3yueHUs Kypca (U3MKH Ha
YPOBHE CPEAHEr0 00IIero 00pa3oBaHUS:

MpUOOPETEHUE CUCTEMBI 3HAHUHN 00 00MMX PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIOYAsT MEXaHHUKY,
MOJIEKYJISIpHYIO (DU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3HUKY;

(dhopMHpOBaHHUE YMEHU MTPUMEHATh TCOPETHUSCKHIE 3HAHUS JIJIs1 00BSICHCHUS (PU3HUSCKHX SIBIICHUHA B TIPUPOJIC U JIJIS
MIPUHSATHUS TPAKTUICCKUX PEIICHUI B TIOBCETHEBHOMN KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3TUYHBIX 33]1a4 C SIBHO 3aJ]JaHHOM (DM3HUECKOM MOJIEbIO, 3a/1a4, TI0Ipa3yMEBAOIINX
CaMOCTOATENLHOE CO3/IaHNe PU3NYECKON MOICIH, aJIeKBATHON yCIIOBUSAM 3a/a4H;

NOHMMaHUE (PU3HUSCKUX OCHOB M MPUHIIUIIOB JECHCTBUS TEXHUYCCKUX YCTPOUCTB M TEXHOJIOTHYECKHUX MPOIIECCOB, X
BIIMSTHUS HA OKPYKAIOIIYIO CPeay;

OBJIAJICHWE METOJaMHU CaMOCTOATEIHLHOTO TUIAHUPOBAHUS W MPOBEIACHUS (DU3NUCCKUX IKCIIEPUMEHTOB, aHAIM3a U
MHTEpIpeTaly nHpopMaIuu, onpeesieHus IOCTOBEPHOCTH MOJIyYEeHHOTO pe3yJsIbTaTa;



e CO3/IaHUE YCJIOBHM JJISI PA3BUTHSI YMEHHUN TPOEKTHO-UCCIEA0BATENBCKON, TBOPUECKOU AEATEIHBHOCTH.

Ha usyuenue ¢usuku (06a30BbIli YpOBEHb) Ha ypOBHE cpejHero obmiero oOpa3zoBanust orBogutcs 136 uacos: B 10
KJacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemplii B mnporpamMme 1o (U3MKE TNEpeuyeHb Ja0OpaTOPHBIX M MPAKTUYECKHX paboT sBIsETCA
PEKOMEHJIOBAaHHBIM, YYHUTENb JI€JacT BHIOOP MPOBEIACHUS 1a0OpPaTOPHBIX PabOT W OMBITOB C yYETOM WHAMBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIUXCHI.

BocrnurarenbHblid MOTEHIMAT peau3yeTcs yepe3 cieayromure (opmbl: MpPUBICYEHUE BHUMAHMS OOy4YaIOMIMXCA K
[IEHHOCTHOMY acCIeKTy HM3y4aeMblX Ha ypOKax SIBJIICHHUH, MCIOJIb30BAHHE BOCIMTATENbHBIX BO3MOXKHOCTEW COJIEp>KaHUS
paszena yepe3 Moa0Op COOTBETCTBYIOUIUX YIPAXKHEHUH; HCIOJIB30BAHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpIKAHUS
TEMBI Yepe3 MOoJI00p COOTBETCTBYIOMIUX 3aa4 IS PEIICHUS]; UCTIOIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH COJIEPIKAHMS
y4eOHOro TMpeAMeTa 4Yepe3 JEMOHCTpalUio OOydaroIMMCs MPUMEPOB OTBETCTBEHHOTO, TIPa)KJaHCKOTO IOBEICHUS,
IPOSIBJICHUS] YEJIOBEKOJIIOO0MS U JOOPOCEpIEeYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHMS, 3a1ad JUIs
pernieHusi, MPOOJIEMHBIX CUTYyaIil 1Jisi 00CYKICHHs B KJlacce; BKIIOUEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT
MOI/IEP>KaTh MOTHBAIIMIO OOYYAFOIIMXCS K TIOTYYCHUIO 3HAHWUM, HATAKUBAHUIO MO3UTUBHBIX MEKIUYHOCTHBIX OTHOIICHUH B
KJIacce, MIOMOTaloT YCTAHOBJICHUIO TOOpOXkKeIaTeIbHON aTMOC(hephbl BO BpeMsl YpoKa; Mo0y:kAeHUuEe 00yUaromuxcsi COOI01aTh
Ha ypoKe OOIIENPUHSITHIE HOPMBI TOBEJCHUS, IMpaBWia OOIIEHUS CO CTaplIMMHU (TI€JaroruyecKuMu pabOTHUKAMH) U
CBEpPCTHUKAaMHU (0OyYaArOIIMMUCS), IPUHIUIIBI Y4eOHON NUCHUILIMHBI U CAMOOPTraHU3alUy; TPUMEHEHUE TPYNIOBON pabOThI
WU paboTHI B Mapax, KOTOpbIE y4aT 00y4aroluxcs KOMaHIHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMHU 00yYaIOIIUMHUCH.



COAEPKXAHUE OBYUYEHUA

10 KIJACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O IIO3HAHUA
®usnka — Hayka o npupoze. HayuHble meTonpl mO3HAaHMS OKpyXKawmero mupa. Pomp skcnepumeHTa M TEOpuM B
IpolLecce MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PUBHKE.

MopaenupoBanue Qpuandyeckux siBIeHUN U npoueccoB. Hayunsle runores3sl. @usnueckue 3aKoHbl U Teopuu. ['paHuIsl
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpMHIIUIT COOTBETCTBUS.

Ponb 1 Mecto ¢u3uku B pOpMUPOBAHMN COBPEMEHHON HAyYHOM KapTUHBI MUPA, B TPAKTUYECKOHN AESITEIBHOCTHU JTHOJEH.
Jlemoncmpayuu

AmnHanorossle 1 HI/I(l)pOBBIG HU3MCPUTCIIBHLBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTYHUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBmkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO NBMKEeHUA. Cuctema oTcuéra. Tpaekropus.

ITepemernienne, CKOpPOCTh (CPeaHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOM TOUKH, UX MPOEKIIUU
Ha OCHU CUCTeMbl KoopauHaT. Cl0KEHNE MEPEMEILICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJUHEHHOE MABWXKeHHE. ['paduku 3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpPEHUS, MyTH U NIEPEMENIEHNS] MATEPUATBHON TOYKH OT BPEMEHU.

CpoOomHoe najeHre. Y CKOpeHre CBOOOIHOTO ITaICHHUS.

KpuBonuHeitHoe aBrkeHue. [[BHKEeHNE MaTepUaIbHOM TOYKHU MO OKPY>KHOCTH C MOCTOSHHOM IO MOJYJIIO CKOPOCTHIO.
VYrioBas ckopoCTb, JIMHEWHas ckopocTsk. [lepuosa u yactora obpamienus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: CIHUIOMETP, JBHKCHUE CHAPAJIOB, IIEMHBIE U PEMEHHBIC
nepeaaym.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILUTFOCTPALUS KHHEMATUUECKUX XapAKTEPUCTUK IBUKECHUSL.
[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Tes1 B BO3yXEe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue nBmxeHus Tena, OpOoIIeHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepeHne yckopeHusi CBOOOHOTO MaeHHUs.



Hanpasnenue ckopocTy npu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre HEPaBHOMEPHOTO IBH>KEHUS € LEJBIO ONPEIEIEHNS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXKIY NYTSAMH, MPOWJICHHBIMUA TEJIOM 3a IOCJIEAO0BATEIbHBIE PABHBIC IMPOMEKYTKHU
BPEMEHHU NPU PABHOYCKOPEHHOM JIBUKEHHUU C HAYAJIBHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenpHOCTH | anmiies. [lepBeiit 3akoH HeroToHA. HEpIIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akoH HbroToHa s MatepuaibHOM TOUKU. TpeTuil 3aKoH
HproToHa aJist MaTepuaibHBIX TOYEK.

3aKOH BCEMUPHOTO TAroteHus. Cuna tsokectu. [lepBas kocMHuueckas CKOpOCTb.

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

Tpenue. Buasl TpeHust (mokosi, CKoJbxkeHus, kaueHus ). Cuna tpeHusi. Cyxoe tpenue. Cuiia TpeHHs CKOJIbKEHHS U cuia
Tpenus nokos. Koadunuent tpenus. Cuna COnNpoOTUBIICHUS TIPU ABMKCHHUH TeJla B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaiieHus. [linedo cuiibl. Y clloBUsI paBHOBECUS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHE: TTOAIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHMEe UHEPIUH.

CpaBHeHUE MacC B3aUMO/ICHUCTBYIOIIHUX TEJ.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U NMAJCHUH.

CpaBHEHME CUJI TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHUS TBEPAOTO Tejla. Buasl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMIMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMaluu.

HccenenoBanue ycioBUM paBHOBECUS TBEPIOIO TEJIA, UMEIOLIEr0 OCh BPALLICHMUS.

Tema 3. 3aKkonbl coxpaneHus é MexanukKe

HNmiynbc MaTepuaabHON TOYKM (T€a), CUCTEMbl MaTepUANIbHBIX TOYEK. IMIyJIbC CHIIBI U U3MEHEHUE UMITYJIbCa Tela.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBH)KEHHUE.

PaboTta cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuaibHON TOUYKU. Teopema 00 U3BMEHEHUH KHHETUYECKON YHEPTUu.

[TorenuuanbHas 3Heprusi. [loTeHmanbHas 3Heprus ynpyro AepopMHUpPOBaHHON NpyKuHbI. lloTeHUManbHas SHEprus
Tesa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuunanbHble U HEMOTEHIMANbHBIE CHIIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHUJ C MU3MEHEHMEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, IPYKUHHBIN [TACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETHUECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yuyenue abCOMOTHO HEYNIPYTOrO yAapa ¢ MOMOIIBIO JIBYX OJJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u padOTHI CUIIbI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPruu Tejla Ha MIPUMEPE PACTSHKEHHSI PE3MHOBOTO
KIyTa.

Paznen 3. MosekyasipHas pu3uka 4 TEPMOAUHAMHUKA
Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIC TOJOXKEHUSI MOJICKYJISIPHO-KHHETUUECKON TEOpPUM U UX ONBITHOE 00OCHOBaHUE. BpoyHOBCKOE IBHKEHUE.
Juddysus. Xapakrep IBHKEHHS U B3aUMOJEHCTBUS YaCTHUL BellecTBa. Moelin CTPOCHHUSI Ta30B, KUJIKOCTEN U TBEPIBIX TEN
U OOBSICHCHHE CBOWCTB BEIIECTBA Ha OCHOBE OSTHUX Mozenei. Macca u pasMepsl Moiekyd. KonmdecTBo BeriecTna.
IToctrostnHast ABorajipo.
TemnoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Monens naeanbHoro raza. OCHOBHOE YPaBHEHHUE MOJICKYJISIPHO-KMHETHIECKOW TEOPHUH MACATBHOTO ra3a. AOCOIIOTHAS
TeMIIEpaTypa KaKk Mepa CpeJHed KMHETUYECKOM YHEPIUU TEIIOBOTO JIBMKEHMS dacTull rasza. lllkama temneparyp KenpBuna.
I"a3oBbIe 3akoHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akoH JlanbToHa. M30mpoiecchl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelecTBa. ['paguueckoe npeacraBieHue M300pOLECCOB: U30TEpMa, U30X0pa, h300apa.

TexHudeckne ycTpoicTBa M MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, I0KA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIeCTBa, (hOTOrpaduu MOJIEKYJI OPraHUYECKUX COCTMHECHUI.

OnbiThl 110 U PYy3UN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Moguens onbita [TepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIAs IPUPOLY IABIECHUS ra3a HA CTEHKH COCYJa.

OMnbIThI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJICATIbHOTO ra3a, U30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

OmnpeenieHue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI, IaBJICHUS U TeMIIEpaTyphl
BO3/lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMETPaMU COCTOSIHUSA PAa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

Tepmoannamuueckasi cuctemMa. BHYTpeHHSIE SHEpPrus TEPMOJMHAMUYECKOW CHCTEMBI U CIIOCOOBI €€ W3MEHEHUS.
KonuuectBo Termnorel u pabora. BHyTpeHHsIE »HEprusi OJHOATOMHOTO WJCAIILHOrO ra3za. Buubl Temionepeaayu:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3JIyUYEHHE. Y JEIbHAS TEINIOEMKOCTD BellecTBa. KOMM4ecTBO TEMIOTHI IPH TEIIONEpEIaye.

[Tonsitue 06 agnabatHom mnporiecce. [lepBriii 3akoH TepMoarHaMuKku. [I[pruMeHeHne nepBoro 3aKOHa TEPMOJUHAMUKH K
u3onporieccam. ['paduueckas uHTEprperanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOJIE.

TennoBble MamuHbL. [IpuHIUTIBI ACHCTBUS TEIUIOBBIX MammH. [IpeoOpa3oBaHusi SHEPTHMM B TEIUIOBBIX MaIIMHAX.
Koaddumument noneznoro naeiictBus tersioBoi mamuubl. [lukn KapHo u ero kodp@uiueHT moJe3HOro JeHWCTBHUS.
DKOJIOTHYECKHUE TPOOIEMBI TEIII0IHEPTETUKHU.

TexHuyeckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: JIBUTaTellb BHYTPEHHEIO CropaHus, ObITOBOM XOJIOJUJIbHUK,
KOHJIULIMOHED.

Jlemoncmpayuu



M3MeHeHne BHYTPEHHEH SHEPTUU Tela MPU COBEPIICHUH PaOOTHI: BHUIET MPOOKHU M3 OYTHUIKH TOJ JEHCTBHEM CHKAaTOTO
BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTEM TpeHUs (BUICOJAEMOHCTPALIMS).

N3meHeHue BHYyTpEeHHEH SHEpTruu (TeMIiepaTyphbl) Tea Npu Terionepeaaye.

OnpIT 0 a1Ma0aTHOMY PAaCIIMPEHHIO BO3TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO ABUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuiecmea. Dazoevie nepexoovl
[TapooOpa3oBanue u koHaeHcanws. VcmapeHue u kumneHue. AOCONIOTHasS W OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceimennsiit nap. Y aenbpHast TerioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMITEPATyphl KATICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHM3OTPOINHS CBOWCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.

CoBpemenHble MaTepuaisl. [InaBnenne u kpuctammmusamnus. Y neiabHas Teriora miasiaeHus. CyomuManms.
YpaBHEHHE TEIJIOBOTO OanaHca.

TexHudeckre YCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: TUTPOMETP U TCUXPOMETP, KAJIOPUMETpP, TEXHOJIOTUHU
MOJTYY€HHUsI COBPEMEHHBIX MaTEpPUajIOB, B TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACHITIICHHBIX TTAPOB.

Kunenne npy noHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

Habmionenne HarpeBaHust U TUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTRA.
JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3MepeHne OTHOCUTEIIbHON BIQKHOCTH BO3/IyXa.

Paznen 4. DaekTpoauHaMHuKAa
Tema 1. Inekmpocmamuka
OnekTpuzauus Tell. OJEeKTpudyeckuil 3apsa. J(Ba Bujga snekTpuyeckux 3apsgaoB. IIpoBOAHMKH, TUANEKTPUKU U
MOJIYTIPOBOJHUKH. 3aKOH COXPAHEHHMS IIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbld 3JIEKTPUYECKHM 3apsia. DnekTpuueckoe nosie. Hanpsk€HHOCT
ANEKTPUYECKOTro NoJi. [I[puHIMN Cynepno3uuny 3JIEKTPUIECKUX NoJIeN. JINHNY HanpsKEHHOCTHU IEKTPUYECKOTO TOJIS.



PaGora cun snexrpocrarmueckoro mons. [lorenmuman. PasHocte moteHmuanoB. [IpoBOgHUKM W JMATIEKTPUKH B
AIEKTPOCTATUYECKOM I0J1e. [lnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DIeKTPOEMKOCTD INIOCKOTO KOHJAEHCATOpa. JHEPrUsl 3apsHKEHHOTO KOHJIEHCATOPA.

TexHndeckne yCTpOMCTBA M IMPAKTUUECKOE MPUMEHEHUE: AJIEKTPOCKOI, SJIEKTPOMETP, JIEKTPOCTATHUYECKAS 3allUTa,
3a3eMJICHHE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN allapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIMUII ICHCTBUS AJIEKTPOMETPA.

B3anmopelicTBre HaAIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

IIpOBOJTHUKH B 3IEKTPOCTATUYECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKYU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAN IUIACTUH, PACCTOSHUS MEXKIy HUMU U
JADIICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit 31exkmpuueckuit mok. Toku é paziuunpix cpedax

DJIEKTPUUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS AIIEKTPUUECKOTO ToKa. cTounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 ydacTKa LEIH.

DNEeKTpUUECKOE CONMPOTUBIECHUE. YAEIbHOE CONpOTHBIEHUE BemlecTBa. llocnenoBarenbHoe, mapaielbHOE,
CMEIIAHHOE COECIMHEHNE IPOBOJHUKOB.

Pabota snextpuueckoro Toka. 3akoH [xoyns—JIennia. MOIIHOCTh JIEKTPUUYECKOTO TOKA.

DNEeKTpOJBIKYIAs CUJIa U BHYTPEHHEE CONPOTHUBJICHUWE HMCTOYHMKA TOoKa. 3akoH OMa Jyisi MOJHON (3aMKHYTOM)
ANEKTpUYecKou nenu. Kopotkoe 3aMbIkaHue.

DONEeKTpOHHAs] TMPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTUBIEHUS METAJIOB OT TEMIIEPATypBhl.
CBepXIIpOBOUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TpPUMECHAs MPOBOJUMOCTh MOJYNPOBOAHUKOB. (CBOHCTBa p—n-mepexoja.
[TomympoBOTHUKOBBIE TTPHUOOPHI.



DNEeKTpUUECKU TOK B pACTBOPAX U PACILJIaBAX AJEKTPOIUTOB. DIEKTPOIUTUUYECKAS JUCCOUALINS. DIEKTPOIIU3.

DneKTpuuecKuid TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckre YCTpONCTBA U TMPAKTHYECKOE NPUMEHEHHE: aMIlepMEeTp, BOJIBTMETP, PEOCTaT, HCTOYHHMKU TOKa,
ANIEKTpOHArpeBaTeIbHbIE MPUOOPHI, DJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMNPOTUBJICHUS, BAKyYyMHBIH JIHOJI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOAHUKOBBIN U0/, TaThBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIPsHKEHMUS.

3aBUCUMOCTh COMPOTUBIICHUS I[WIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIONIAJAM TMOMNEPEYHOTO CEYEHUs U
Marepuaia.

CMenaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe u3MeEpEeHUE DIEKTPOABWKYLIEH Ccuibl. KOpOTKOE 3amMbplKaHHME TaJIbBAHWUYECKOTO JJIEMEHTa U OLICHKa
BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTh COIPOTUBJICHUSI METAJLJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB BJIEKTPOIIUTOB.

HckpoBoi pa3psi U POBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD THOJIA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3yueHne cMEmaHHOTIO COEIMHEHHS PE3UCTOPOB.

N3mepenune 2aeKTpOoABIKYIIEH CUITbI HCTOYHMKA TOKA M €70 BHYTPEHHETO COMPOTHUBIICHHUS.

HaGmronenue aekTposiusa.

MexknpeaMeTHbIe CBS3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 10 kiacce oCymecTBISIETCS C YYETOM COAEPKATEIbHBIX MEXKIIPEIMETHBIX
CBsI3€l ¢ KypcaMHu MaTeMaTHKU, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nousimusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO MO3HAHUA: SIBICHHE, HAy4YHBIA (axT,
runoresa, pu3nyeckas BEIMUNHA, 3aKOH, TEOpHsl, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPCHHUE.

Mamemamuka: penmieHUue CUCTEMbl YpaBHEHUH, JTUHEHHas (QyHKIUsA, mapadoina, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETPUUECKHUE (YHKIMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIUHA HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, mud@ys3usi, 0CMOC, TEMIO0OMEH KUBBIX OPTaHW3MOB (BH/IBI
TEIUIONEpeaauy, TEIUIOBOE PABHOBECHUE), IIEKTPUUYECKUE SIBJICHUS B KUBOW MIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJSPHAsI MAcCa, TEILIOBBIE
CBOWMCTBA TBEPABIX TEN, JKUAKOCTEM M Ta30B, JIEKTPUUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJUTHYECKAs IHUCCOLMALMS,
rajbBaHUKa.

l'eoepaghus: BnaxHOCTh BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBMXCHHI C HMCIOJb30BAHHUEM MEXAaHU3MOB, YUET TPECHHSI B TEXHHKE, IMOJIIHITHUKH,
MCIIOJIb30BaHUE 3aKOHA COXPAHEHUSI MMITYJIbCA B TEXHUKE (pakeTa, BOIOMET U JIPYTHE), IBUraTellb BHYTPEHHETO CrOPAHMS,
napoBas TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJOTHH MOJYYSHHUSI COBPEMEHHBIX MaTepUAJIOB, B TOM YHUCJIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJOTUU, ICKTPOCTATUUYECKAsl 3aIlUTa, 3a3€MJICHUE SJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBII
MPUHTED, MIEKTPOHATPEBATEIbHBIC TPUOOPHI, AITEKTPOOCBETUTEIBHBIC PUOOPHI, TaThBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA

[ToctostHHBIE MarHUTHI. B3anMOAENCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1osne. BekTop MarHMTHOW MHAYKLIHH.
[IpyHUMO CyNEeprno3UIMU MAarHUTHBIX NoJie. JIMHUKM MarHuTHOM WHAYKUMU. KapThHAa NMHUNA MarHUTHONM WHAYKUIUW TOJIS
MOCTOSTHHBIX MarHUTOB.

MarauTHO€E noJjie TPOBOJHUKA C TOKOM. KapTuHa JIMHUNA MHIYKIIMA MAarHUTHOTO MOJIS JUIMHHOTO MPSAMOTO MPOBOAHUKA
1 3AMKHYTOT'O KOJIBIIEBOTO NMPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzaumoaeiicTere npoBOJHUKOB C TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ MoayJib U HampaBieHue. J[BrmkeHue 3apsKeHHON YacTUIlbl B OJHOPOJHOM MAarHUTHOM ToJie. PaGota
cuibl JlopeHna.

SIBneHue 3IIEKTPOMArHUTHON MHAYKUIHMH. [I0TOK BEeKTOpa MarHUTHON MHAYKIMU. DJIEKTPOJBIKYIAs CHUJIAa UHIYKIHH.
3aKOH 31EKTPOMarHuTHOM nHAyKuu Papanes.

BuxpeBoe anekTpruueckoe mnoje. DISKTPOABWKYILAS CHiia UHAYKIHMU B MPOBOJHUKE, JBUKYIIEMCS MOCTYNATEIbHO B
OJTHOPOJTHOM MarHWTHOM TIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTG. fIBJI€HME CAaMOUHAYKIMHU. DJIEKTPOIBIKYIAs CHIIA CAMOUHAYKIUU.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.



TexHn4eckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHECHHUE: TOCTOSSHHBIE MAarHUTHI, 3JICKTPOMArHUTHI, 3JIEKTPOIBUTATENb,
YCKOPUTENM 3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIUA MAarHUTHOTO TTOJIS.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna AMnepa.

[evictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3eKTPOMarHuTHON UHIYKIUH.

ITpasuio Jlenua.

3aBUCUMOCTb AJIEKTPOJIBUKYIIEN CHIIbI HHAYKIUU OT CKOPOCTA U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUN.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydyeHrne MarHuTHOTO T0JIs1 KATyIIKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Paspnen 5. KosieOanus u BOJTHBI

Tema 1. MexanuuecKkue u 31eKmMpPOMAZHUNHbLE KOJ1€0AHUA

KonebarenwHas cuctema. CBoOOJHBIE MexaHW4eckue KosebaHus. ['apmonunueckue kosebanus. [lepuon, dactora,
amIutyaa u ¢gasa konedbanuid. [lpyxuHHbIA MassTHUK. MaTeMaTHYECKU MasiTHUK. Y PaBHEHUE TAPMOHUYECKUX KOJICOAHUI.
[IpeBpailieHre 3HEPTUU MPYU FTAPMOHUYECKHUX KOJIEOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHMS B HJICAJTLHOM KOJIEOATEIHLHOM KOHTYDE.
AHaJIOTHUSI MEXK]TY MEXaHUUECKUMHU U JIEKTPOMAarHUTHBIMU KosiebanusiMu. @opmyna ToMcoHna. 3akoH COXpaHEHUs DHEPTUHU B
UJIeaIbHOM KoJie0aTeIbHOM KOHTYPE.

[IpencraBinenue o 3aryxaromux KosjeOaHUsX. BbpIHyXaeHHble MexaHudyeckue kosneOanusi. Pe3onanc. BreiHyxaeHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennblil TOK. CHHYCOUIAJIBHBIN TEPEMEHHBIA TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U ICHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HANIPSKECHUSL.



Tpancpopmarop. [IpousBomacTBo, mepegada u MOTPEOSICHHE DJIEKTPUUYECKON SHEPTHH. DKOJOTUYECKHUE PUCKH TIPH
MIPOU3BO/JICTBE JIEKTPo3HEprun. KyibTypa ucronb30BaHus 3J1€KTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE IMPUMEHEHHUE: JJICKTPUYECKUM 3BOHOK, T€HEPATOp MEPEMEHHOI'0 TOKa,
JIMHUH dJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (TPYKUHHBIA UM MAaTEMATUYECKUN MASTHHUK).

HaGmroienre 3atyxaromux KojaeOaHuH.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habnronenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHH ) JIJIS1 DJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mpu mocie0BaTeIbHOM COSAMHEHUN PE3UCTOPA, KaTYIIKU UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONepe1ayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanue 3aBUCUMOCTH TIEpHOIa MaJIbIX KoJieOaHUM rpy3a Ha HUTH OT JYIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMHU U3 MOCIEI0BATEIBbHO COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbIE B0IHbL

MexaHnueckue BOJIHBIL, ycioBHs pacnpoctpaHeHus. [lepuon. CKopocTh pacnpoOCTpaHEHMSI M JIJIMHA BOJIHBI.
[Tonepeunsie U Mpo10JIbHBIE BOJIHBL. HTepdepeH s u qudpakiys MEXaHUIECKUX BOJH.

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

DNEeKTPOMArHUTHBIEC BOJIHBL. Y CJIOBUS U3TYyUYCHHUSI JIEKTPOMArHUTHRIX BOJIH. B3anmHas opuenTtanus BektopoB E, B, V B
AIIEKTPOMarHuTHOM BosiHEe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHUE, TMOoJsipu3aius, Audpakius,
unrepdepenius. CKoOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana »neKTpoMarHuTHHIX BOJIH. [I[puMeHeH e SJIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHUMTBI PAUOCBA3U U TENEBUICHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CPEBI.

TexHuyecKkre yCTpOUCTBA U MPAKTHYECKOE TPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIbTPa3BYKOBasl TUAarHOCTUKA B
TEXHUKE U MEULMHE, pajap, paauonpuéMHHUK, TeIEBU30p, aHTeHHa, TenedoH, CBYU-neub.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.



Konebmromeecs Teo Kak MCTOYHUK 3BYKA.

HabGmonenune orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmonenue uatepdepeHunu 1 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmioienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB  AJEKTPOMATHUTHBIX BOJIH: OTPaKEHHME, TMpEJIOMIICHWE, Moysipu3aius, Audpakuus,
UHTEpPEPEeHITHS.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpssMOnMHENHOE pacnpoCTpaHEHUWE CBETa B OJHOpOAHOM cpene. Jlyu cera. ToueuyHbld
HMCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHuil B INIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIIEHUS CBeTa. AOCOMIOTHBIM IMOKa3zaresb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenpHbIid yroy nNoJIHOrO BHYyTPEHHETO OTPAXKEHHUS.

Hucniepcust cBera. ClI0oKHBIN cocTaB 0eoro cBerta. LIBer.

Cobuparomue U pacceuBaromue JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHUE U ONTHYECKash CUjla TOHKOW JIMH3BI.
[TocTpoenue n3o0pa)keHUl B COOMPAIONIUX U PacCeUBAIOIIUX JUH3aX. Dopmylia TOHKOU JIMH3BI. YBEJIUYEHUE, J1aBaeMOE
JIMH30MU.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast onrtuka. Muatepdepennus cBeta. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOMIOJACHUS MaKCUMyMOB U
MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Jubpakuus cBera. JludpakmumonHas pemérka. YciIoBue HAOMIOMCHUS TJIABHBIX MAKCUMyMOB TpU TaJICHHUH
MOHOXPOMATHYECKOTO CBETa Ha TU(DPAKIIMOHHYIO PEHIETKY.

ITonsgpuszanus ceera.

TexHuyeckre YCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHWE: O4YKH, Jyna, ¢oToammapaT, MPOCKIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONITHKA, TU(DPAKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpocTpaHeHre, OTpaKeHUE U TIpeloMIIeHHE cBeTa. ONTHYeCKrue MpUuOOPHI.

[lonHOE BHyTpeHHEE OTpakeHHEe. Moeslb CBETOBOA.

HccnenoBanne cBOWCTB H300paKEHUN B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.



Hab6mronenne naTepdepeniium cBera.

HaGmonenne nudpakinuu cBera.

HaGmronenue aucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue ciexkTpa ¢ MOMOIIBbIO AUGPAKITUOHHON PEIIETKH.
HabGmronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol
N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.
HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pazges 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
['paHuIlel TPUMEHUMOCTH  KJIACCHMYECKOW MeXaHukd. [locTynmarbl chnenuanbHOM TEOpPUHM  OTHOCUTEIHLHOCTH:
WHBapUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aM€eIJICHHE BPEMEHU U COKPAILICHUE JIUHBI.
DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.
CBs13b MacCChl C DHEPTHUEH U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPTHUs TTOKOS.

Paznen 7. KanToBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBs3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPrus U UMITYJIbC (OTOHA.
OtkpeiTHe u uccaenoBanue ¢poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (HoTo3Pdexra. YpaBHeHnEe DUHILITENHHA
st pororddexra. «Kpacnas rpanunay gororddexra.
JaBnenue ceera. OnbiTel I1. H. Jlebenena.
XHUMHUYECKOE JICCTBHUE CBETA.
TexHruYecKre yCTpocTBa U MPAKTHYECKOE MPUMEHEHUE: (POTOIEMEHT, (DOTOIATUUK, COIHEUHAs1 OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(pdheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHET0 (poTodpdekTa.
Ceeronnon.



Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa no paccesuto o -yactuil. [InanerapHas monens atoma. [loctynatel
bopa. U3nydenue u norioueHue GOTOHOB MpU MEPEXOJ]E aToMa C OJHOTO YPOBHS SHEPIHMHM Ha JIpyroil. Buabl cekTpos.
CriekTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.

BoustHoBBIE cBOVicTBa yacTull. Bonnsel ne bponmns. KopnyckyisspHO-BOJIHOBOM Ayanu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3J1yYCHHE.

TexHUYeCcKHe yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA aHaiu3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGunroneHue JInHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonmul

HaGmroienue IMHe4aToro crnekTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus sjpa. OTkpeiTue paauoakTuBHOCTH. OmbiThl Pesepdopaa mo
ONpEJEJICHUIO COCTaBa paJUMOaKTUBHOTO wu3nydyeHus. CoiictBa anbda-, Oera-, ramma-usiydyeHus. BrusiHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOoTOHA W HeWTpoHa. Hykinonnas monens siapa [elizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4ucio
saapa. U30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ["amma-u3nyyeHue. 3aKoH paJuoaKTUBHOTO pacnaa.

OHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl sapa.

S nepuble peakunu. Jlenenue u cCUHTE3 AIEP.

Anepusiit peaktop. TepmosnepHsiii cuntes. [IpobieMbl 1 IEPCIEKTUBEI SAEPHON IHEPTETUKUA. DKOJIOTHUECKUE aCTIEKThI
AJIEPHON SHEPIETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULI.

dyHaMeHTaIbHbIe B3aUMOJICHCTBUA. EAMHCTBO pu3nUuecKkoi KapTUHBI MUPA.



TexHndeckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: NO3UMETDP, Kamepa BunbcoHa, siAepHBIM peakTop, aTOMHAas
oomoa.

Jlemoncmpayuu

Cu€TUYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii akcnepumenm, nabopamopmsvie pabomul
HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. JinemMeHTHI aCTPOHOMUM U AcTPOGU3MKHN

Otanbl pa3BuTUs acTpoHOMUM. [IpuKkinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 38€31H0T0 HeOa. Co3Be3aus, ipkue 3BE3/bl, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTh. Vctounuk sHeprun ConHua W 3BE3A. 3BE3ABI, MX OCHOBHBIE XapaKTEPUCTHKHU.
JlnarpamMa «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTbY». 3BE3[bl TJIABHOW IIOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TJIABHOW IOCIEIOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBPEMEHHBIE IPEICTABICHUS O
MPOUCXOKIECHUH U 3BOJIIOIMU COJIHIIA U 3BE3]. DTaIlbl KU3HU 3BE3].

Mieunsiii [1yTh — Hama INanaktuka. I[Tonoxenue u asuxenue Connia B ['anaktuke. Tunbl rajlakTuk. PagroranakTuku
1 KBazapbl. YEpHBIE JBIPHI B sAJIpax TaJlaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa00na. PazOeranue ranaktuk. Teopus Bosbmoro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaOnronenrst HeBOOPYKEHHBIM T1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUM 1JI ONPEEICHUS MOJ0KEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBEpHOT0 MOYyIIAPHUs U IPKUE 3BE3IBI.

HabGmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilyru.

O0o0maromiee MOBTOPEHUE

Ponb ¢u3mku 1 acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTUYECKON, COIMATBHON M ATHYECKON chepax AesTeIbHOCTH
YyelioBeKa, pojb U MECTO (PU3MKH M aCTPOHOMHUU B COBPEMEHHOM HAy4YHON KapTHHE MHpa, POJib (PU3MUECKOW TEOPUHU B
dbopMupOBaHUM TIPEACTaBICHUM O (U3HUYECKOW KapTUHE MHpa, MeCcTO (U3UYECKOW KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O MPUPO/IE.



MexknpeaMeTHbIe CBSI3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kiiacce oCymecTBISIETCS C YYETOM COAEPKATEIbHBIX MEXKITPEIMETHBIX
CBsI3€l ¢ KypcaMHu MaTeMaTHKU, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YUYEHHEM METOJOB HAy4YHOTO I[IO3HAHUS: SIBJICHWE, HAy4yHbIN (DaKT,
runoresa, pu3nyeckas BEIMUNHA, 3aKOH, TEOpHsl, HAOIIOJCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOICIb, U3MEPCHHUE.

Mamemamuka: pemieHue CUCTEMbl YPABHEHHM, TPUTOHOMETpUYECKHUE (DYHKIIMHU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPhl M HUX IMPOEKIMU HA OCH KOOpJHUHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIUH, MPU3HAKU MOJ00US TPEYTrOJILHUKOB, OMpPEACICHUE MUIOMAAU IUIOCKUX (Guryp u
o0BnEMa Te.

buonoeus: snexrpudeckue SBICHHUS B JKUBOW MPUPOJIE, KoJeOaTelbHbIE NBUKEHUS B KUBOW MPUPOJE, ONTHUECKHUE
SABJICHUS B )KUBOU MPUPOJE, ACUCTBUE paIUAIIMU HA )KUBbIE OPraHU3MBl.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPHABIX TeJ, MEXaHU3Mbl 00pa3oBaHUS
KPUCTAJUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: MarHuTHBIE TIONIOCA 3€MIIM, 3aJI€KW MArHUTHBIX Py, (GOTOCHhEMKA 36MHOW MOBEPXHOCTH, MPECKA3aHUE
3EMJIETPSICEHUN.

Texnonocus: TMHUYM SIEKTPONEPEay, FTEHEPATOP MEPEMEHHOTO TOKA, AJEKTPOJIBUTaTENb, MHAYKIIMOHHASA M€Yb, pajap,
paanonpuéMHUK, TeNeBU30p, aHTeHHA, Tenedon, CBY-meuysb, MpOEKIMOHHBIN amnmapar, BOJOKOHHAS OITHKA, COJHEYHAs
Oarapest.



IHHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne ydebHoro npeamera «dusuka» Ha ypoBHE cpeaHero oOmiero odpasoBaHusi (0a30BbI YPOBEHB) JOJIKHO
00eCIeYnTh JOCTKEHUE CISAYIOMUX JINYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs yueOHOTO npeaMera «Dusznkay AOMKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJaromuxcss PYKOBOACTBOBATHCS CPOPMHPOBAHHON BHYTPEHHEW TO3MIMEH JHUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX YOEKIECHHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO
oOlllecTBa, PaCIIMPEHHE >KU3HEHHOTO OMbITa U OIbITa ACATEILHOCTH B MPOIECCE peaiu3alldd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIBHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMUPOBAHHOCTh TPAKJIAHCKON MO3UIIMM OOYYaIOIIerocs KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUCKOTO
00I11eCTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEUETOBEYECKIUX T'YMaHUCTHYECKUX U IEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEILHOCTh B MHTEPECaX IPaKIaHCKOI0 O0IIEeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTeIbHON OpPTaHU3AIINH;

YMEHHE B3alMOJICCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIUSAMHU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU €SI TETbHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TAaTPUOTH3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTIXKCHHUSIM POCCUMCKUX YYEHBIX B 00J1acTH (DU3UKH U
TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STHUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IECHHOCTH, B TOM YHUCJIE B IESITEIBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaja B IIOCTPOCHUE YCTOMYUBOTO Oy IYIIETO;



4) 3¢TETHYECKOT0 BOCITUTAHUSA

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAsl SCTETUKY HAyYHOT'O TBOPUECTBA, MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K pasIudHbIM cepaM NMpodecCHOHATBLHON JESITEIbHOCTH, B TOM YHCIIEC CBSI3aHHBIM C (PU3UKOW M TEXHUKOM,
yMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KH3HEHHBIC TUIAHHI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHMIO B 00JaCTH U3HKHK HA IPOTSHIKEHUU BCEU KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMHPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPhI, OCO3HAHKE II100aTFHOTO XapaKTepa dKOJIOTHIECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOIIEH CpeJe Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOTO PAa3BUTHSA
YeJI0BEUYECTRA;

pacIIMpeHUE OMbITA JCATEIHHOCTH SKOJOTHUYECKON HAIIPABICHHOCTH Ha OCHOBE MMEIONTUXCS 3HAHUH IO (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

chOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3MUECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAyYHOU JIESITEIbHOCTH, TOTOBHOCTH B MPOIIECCE M3YUEHUS! (PU3UKHU OCYIIECTBIATH MPOEKTHYIO U
UCCIICIOBATEILCKYIO JICATCIbHOCTh MHANBUAYAIBHO W B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS
ba3oBbie Jilornyeckue JeiicTBHUA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaJIU3UPOBAThH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAEHATH LENU AEATEIIbHOCTH, 3aaBaTh MAPAMETPHI U KPUTEPUHU UX JTOCTUKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B pACCMAaTPUBAEMBIX (PM3NUYECKUX SBIICHUAX;
pa3pabaTbiBaTh IUIaH pPEIHICHUS NPOOJEeMBl ¢ YYETOM aHalM3a HMMEIOIIMXCS MAaTepHAIBHBIX M HeMaTepHaIbHBIX
pECypCOB;
BHOCUTH KOPPEKTHUBHI B JCATEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB LIEJISIM, OLICHUBATH PUCKHU IMOCIIEICTBUN
JIEITEIbHOCTH,
KOOPJAMHUPOBATH U BBITIOIHATH pabOTy B YCIOBUSIX PEaJbHOI0, BAPTYaATbHOTO H KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBbie uccienoBare/IbCKHe JelCTBUS:



BIIAJICTh HAYYHOW TEPMUHOJIOTHEHN, KITIOYEBBIMU TOHITHIMHU U METOJIaMU (DU3UIECKON HAYKH;

BJIAJICTh HaBBIKAMHU Y4YEOHO-MCCIIEIOBATEIBCKON M TMPOEKTHOM JESATENBHOCTH B 00MacTH (DU3MKU, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHHS 3a1a4 (PU3UICCKOTO COJIepKaHUs, IPUMCHCHHUIO Pa3TMYIHbBIX
METO/IOB ITO3HAHMSI,

BIIAJICTh BUJIAMHU JICITEILHOCTH T10 MOJYYSHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETALNH, PEOOPa30BAHUIO W TIPUMEHEHHUIO
B Pa3JIMYHBIX YUECOHBIX CUTYAIIMSIX, B TOM YUCIIE TIPHU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJM3WPOBaTh 3aJady, BBIIBUTATh THUIIOTE3Y €€ PEIICHHS, HaXOJIUTh
apTyMEHTBI IS IOKAa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl M KPUTEPUN PEIICHHUSI;

aHAIM3UPOBATHh TIOJYYCHHBIE B XOJI€ PEHICHHUS 3aa4dl pPe3yJbTaThl, KPUTHYECKU OIICHUBATH WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBCHHBIC 3aJadyd B OOpPa30BATCIIBHOW ACATEIBHOCTH, B TOM YHCIIEC MPH H3yUYCHUHU
bu3uKy;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTD 3HAHUS 0 (PU3MKE B MPAKTHUYECKYIO 00JIaCTh )KU3HEACATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIAJCTh HaBbIKAMH IONy4YeHUs WHOpMaruu (U3UYECKOTO COJCpKaHUS U3 HMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSTEITLHO OCYIIECTBIISATh TIOWCK, aHAJIW3, CHCTEMATH3aIlMI0 U WHTEPIPETANI0 WHPOPMAIUA PA3THYHBIX BUIOB U
dbopm npeaCcTaBICHNUS,

OIICHUBATh JIOCTOBEPHOCTh MH(POPMAIIUU;

UCIIOJIB30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPTaHHW3alMOHHBIX 3a7a4 C COOJIIOJICHHEM TPEOOBAHWN SPrOHOMHUKH, TEXHUKUA OE30MacCHOCTH,
THTHUCHBI, PeCypCcOCOepEKeHUs, MPABOBBIX U STUYECKUX HOPM, HOPM MH(DOPMAITMOHHONW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COAEPKAHUS B PA3TMUHBIX (popMmaTax ¢ yu€TOM HazHauyeHUs WHOOpPMAIUU U LEeTIEeBON
ayJIMTOPHUH, BEIOUPAsI ONTUMATILHYIO (hOPMY MPEACTABICHHS M BU3yaTH3aI1H.

KoMmyHuKaTHBHBIE YHMBepPCcaIbHbIe YUeOHbIe 1eliCTBHUSA:
OCYUIECTBJISTh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESATEIBHOCTH;



pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PCHHS C UCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh ¥ MCIOJb30BaTh MPEUMYIICCTBA KOMaHIHOW U WHIUBUTyJIbBHON PabOTHI;

BBEIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBUN C yU4ETOM OOIIUX MHTEPECOB M BO3MOKHOCTEH KaKJIOTO WICHA
KOJIJICKTHBA,;

MPUHUMATh €I COBMECTHOW JEATEeIbHOCTH, OPTaHU30BBIBATH M KOOPJAMHHUPOBATH ACHCTBHUS MO €€ JTOCTHIKEHHUIO:
COCTaBJIATh ITUIAH JICWCTBHM, PACIpPEACNIATh PONM C YY4ETOM MHEHWUH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl COBMECTHOM
paboThI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAJla W KAXKIOTO YYaCTHHKA KOMAaHABl B OOIMMIA pe3ynbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

TpejiaraTh HOBBIC TPOCKTHI, OIICHUBATh UJICH C IMIO3WIIMH HOBH3HBI, OPUTHMHAILHOCTH, MPAKTHUYCCKOW 3HAYMMOCTH;

OCYIICCTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHWE B PA3IMYHBIX CHUTYaIlUSAX, MPOSBIATH TBOPUYECTBO U
BOOOpaXECHHE, OBITh HHUITUATHBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeliCTBHUSA
Camoopranusanus:
CaMOCTOSATEJILHO OCYUIECTBIISITH TO3HABATEIBHYIO JESATENBHOCTh B 00JacTH (U3MKUM U aCTPOHOMUU, BBISBISATH
po0IeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTEJILHO COCTABJIATh IJIAH PEIICHUS PAacUETHBIX M KAa4eCTBEHHBIX 3a/ad, IUIAH BBINOJIHEHUS MPAKTHYECKOU
paboThI ¢ yUETOM UMEIOILUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUYTEHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacIMpATh paMKH Y4EOHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;
JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO SPYIULIMU B 00J1acTU (U3MKH, MMOCTOSHHO TMOBBIIIATH CBOMU
o0pa3oBaTeIbHbIN U KYJbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:
JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHHWBATH COOTBETCTBHUE PE3YJIHTATOB
LEJSIM;



BJIa/IETh HABBIKAMU TMO3HABATEIHbHOM peIEKCHH KaK OCO3HAHHUS COBEPIIAEMbBIX IEHCTBUIN U MBICIUTEIbHBIX MPOIIECCOB,
UX pEe3yJbTaTOB U OCHOBAaHU;

UCIOJIb30BaTh MPUEMBI pedIeKCHU ISl OLIEHKH CUTYallMy, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PELICHUS M0 UX CHUXKEHHUIO;

IIPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX IPH aHAJIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

OPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX IPU aHATIU3€E PE3yIbTaTOB JEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH.

B mpouiecce AOCTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMBbI MO (M3HKE A7l YPOBHS CPEIHEro OOIIero
00pa30BaHUs y 00yUaIOUIMXCs COBEPLUICHCTBYETCSI SMOLIMOHAIbHBIM HHTEIIEKT, NPEoaralouil cChpopMUPOBaHHOCTD:

CaMOCO3HaHMs, BKJIOYAIOIIETO0 CIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHHME, BHJIETh HaIpaBiIeHUS
pa3BUTHs COOCTBEHHON AMOILIMOHAIBLHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHUS, BKJIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHWE NPHHMMAaThb OTBETCTBEHHOCTh 3a CBOE IOBEJIECHHUE,
CHOCOOHOCTh aJJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBISATH THOKOCTH, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO 1IeJId M YCIEeXy, ONTUMH3M, WHUIMATUBHOCTb,
YMEHHE JIEUCTBOBATh UCXO/S U3 CBOMX BO3MOYKHOCTEN;

SMMATUM, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE JIPYTHX, YYUTBIBATH €ro MpH
OCYILIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH OTHOIIEHHUS C JPYTUMHU JIIOJbMH, 3a00TUTHCA,
MPOSBIISITH HHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kiacce npegMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JOJIKHBI OTpaxaTb COPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHHHI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3MKH B (POPMUPOBAHMM COBPEMEHHON HAYyYHOW KapTHHBI MHUpA, B
Pa3BUTUN COBPEMEHHOM TEXHUKH U TEXHOJIOTHUN, B PAKTUYECKON EATEIBHOCTH JIFOACH;

YUUTHIBaTh IPAHULBI IPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJENed: MaTepualibHas TOYKa, MHEepLUHUalbHas CUCTeMa
oTc4éra, aOCOIIOTHO TBEPAOE TENO, MJCANbHBINA Ta3, MOAEIU CTPOEHMS ra3oB, KHUIKOCTEH M TBEPABIX TeEJ, TOYEUHBIH
AIIEKTPUUYECKUM 3apsij pU pelieHnH (PU3NYECKUX 3a/1ay;



pacno3HaBaTh (U3WYECKHE SBICHUS (TIPOIECCHI) M OOBIACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KUHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA M AJIECKTPOJAVMHAMMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JIBIDKEHHUE, CBOOOIHOE TMAJICHUE TeJ, IBHKEHUE M0 OKPYKHOCTH, MHEPIHUs, B3auMojieicTBue Tei, auddysus, 6poyHOBCKOE
JIBIJKCHUE, CTPOCHUE JKUJKOCTEH U TBEPABIX TeEJ, U3MEHEHHE 00bEMa Tell MpU HArpeBaHUU (OXJIAXKICHUH), TEIJIOBOE
pPaBHOBECHUE, UCITAPECHUE, KOHJICHCALWS, IUIABJIEHNE, KPUCTAJUIN3alMsl, KUIICHUE, BJAXXHOCTh BO3/lyXa, OBBIICHHUE JIaBJICHUS
raza npu €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEX/y NapaMeTpaMU COCTOSIHUSA ra3a B M30IPOLECCAX, AIECKTPU3ALMS
TEJI, B3aUMOJECHCTBHE 3apSAI0B;

OMUCHIBATh MEXAHUYECKOE JBUKECHUE, UCTIONIB3YS (PU3MUECKUE BEIMUUHbBL: KOOPJIMHATA, ITyTh, IEPEMEIIICHUE, CKOPOCTD,
YCKOpEHHUE, Macca Tena, Cujla, UMIYJIbC Tella, KHHETUYeCKas JHEprus, MOTEHUHAJIbHAs 3HEpPrus, MexaHuuyeckas paldora,
MEXaHUYeCKass MOIIHOCTh; IMPU OINHUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICT MCIOJIb3YEMbIX BEJIUYHMH, HX
0003Ha4YCHUS U €IMHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BETUUMHAMU,

OMUCHIBATh U3YUYEHHBIE TEIJIOBBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCMOJB3Ys (PU3NUECKUE BEIUYHUHBI: JABJICHUE
raza, TeMIeparypa, CpelHssli KMHETUYECKas SHEPTHsl XAaOTHYECKOTO ABHMXKEHUS MOJICKYJ, CPEIHEKBAJIpPAaTUYHASI CKOPOCTH
MOJIEKYJI, KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSIS JHEprusi, padora rasza, KOd(PPUIMEHT MOJE3HOTO JEWUCTBHS TEIJIOBOTO
JIBUTATENIsl;, MPU OINUCAHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OO0O3HAYCHUS M
€AMHUIIbI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YUYEHHBIE DJJICKTPUUYECKHUE CBOWCTBA BEUIECTBA W DJJIEKTPUUYECKHUE SABJICHUS (MPOLECCHI), HCHOJIb3Ys
dbu3nuecKkue BETUYMHBIL: DJIEKTPUYECKUM 3apsif], JJIEKTPUUECKOE TI0Je, HANpsDKEHHOCTh MOJs, MOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAaHWU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCMOJb3yEMbIX BEIUYMH, UX O0O3HAYCHUS U
€MHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIKE JJAHHYIO (PU3UYECKYIO BEJITUUMHY C IPYTUMU BEJIMUMHAMU;

aHATM3UPOBATh (PU3UUECKHE TPOIIECCHl U SBIICHUS, UCIIONB3Ysl (DU3NUECKHE 3aKOHBI W MPUHIIUITBL: 3aKOH BCEMHUPHOTO
tarorenus, 1, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHUSI MEXaHUUYECKOM YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLIUI
CYyNEpIO3UIIUA CHJI, TPUHIIMII PABHOINPABUA HWHEPIHUAIBHBIX CHUCTEM OTCU€TA, MOJICKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHUS BEIIIECTBA, FA30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPTUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJI C aOCOTIOTHOM
TEMIIEPaTypOM, NMEPBBIM 3aKOH TEPMOJWHAMHUKHU, 3aKOH COXPAHEHUs SJIEKTPUUYECKOIO 3apsnaa, 3akoH KyioHa, mpu 3TOM
paznuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOe BBIpaKEHHWE M YCJIOBHs (TpaHUIbI, 00JaCTH)
MIPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC NMPUHIIMIBLI JEUCTBUS MAalIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCIOBUSI UX
0€30MacHOr0 MCIOJIb30BAaHUSI B TIOBCEIHEBHOM KU3HH;



BBITIOJIHATDh JKCIEPUMEHTHI M0 HUCCIIENOBAHUIO (U3MYECKUX SIBICHHN M TIPOIECCOB C HUCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX HW3MEpPEHHUM, MpU 3TOM (HOpPMYIUpOBaTh MpoOieMy/3afady U TUIOTE3y y4eOHOTO SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY 3 MPEIIOKEHHOTO0 000PYI0BaHHUSI, POBOIUTH ONBIT U (DOPMYJIUPOBAThH BHIBOIBI;

OCYIIECTBIIATh MPSMbIC M KOCBEHHBIC M3MEPCHHs (PU3NYECKUX BEIMYMH, TIPH 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO
WU3MEPEHHUS U UCTIOH30BATh N3BECTHBIE METO I OIICHKH MOTPEITHOCTEH H3MEPEHUH;

UCCJIEIOBATh 3aBUCUMOCTH MEX]y (PU3UYECKUMH BEJIMYMHAMU C HMCIOJb30BAHUEM MPSAMBIX H3MEPEHUH, NMPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHl MOJYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIUYHMH B BUJIC TaOJIUIl U
rpauKoB, AeIaTh BEIBOABI IO pe3yJIbTaTaM UCCIICT0OBAHMSI,

coOJII01aTh MpaBmiia 6€30MaCHOTO TPY/a MPU MPOBEICHUN MCCIICIOBAHNN B paMKaX y4eOHOTO IKCIIEPUMEHTa, Y4eOHO-
UCCJIEIOBATENILCKOM M TIPOEKTHOW JIEATETLHOCTH C HCIIOJIb30BAHUEM HM3MEPHUTENBbHBIX YCTPONUCTB M JIaOOPaTOPHOIO
000py10BaHUS;

peniath pacu€THBIE 3aJ]a4M C SIBHO 3aJaHHOW (YM3MYECKOW MOJCIIBIO, UCIIONB3Ys (PM3MUECKHUE 3aKOHBI U MPUHIIUTIBI, HA
OCHOBE aHaiu3a YCJIOBHUS 3aJadd BBIOMpPATh (DU3UYECKYI0 MOJAENb, BBIICIATH (U3NYECKHE BETUYUHBI U (HOPMYJIBI,
HEoOXouMbIe g €€ pelieHus, MPOBOJAUTh PAaCUYEThl M OILICHMBATh PEATBHOCTh IMOJIYYEHHOTO 3HAYCHHUS (U3MUECKOU
BCJTUYMHBI;

peniath KauyeCTBEHHBIC 3a7a4d: BBICTPAMBAThH JIOTMUECKH HEMPOTUBOPEUYHMBYIO IIETIOYKY PACCYKICHUW C OMOpO Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

UCIIOJIb30BaTh TPU PEIICHUH YYEeOHBIX 3aJad COBPEMEHHbIE HWH(OpPMAIMOHHBIE TEXHOJOTUU IS TIOUCKA,
CTPYKTYPUPOBaHHUS, MHTCPIPETAIIMA M TIPEJCTABICHUS YYCOHOW M HAy4YHO-TIONMYJSIPHOH HMH(OpMAIWU, IMONTYYECHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MIPUBOIUTH TIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DHU3UKOB B pPa3BUTHE HAYKH, OOBICHEHHUE TIPOIIECCOB
OKPYAIOIEro MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHHUSA IO (PU3MKE B TOBCCAHCBHOM XWU3HM A oOecriedeHus: Oe30MacHOCTH TpH
oOpalnieHnu ¢ MpuOOpaMu U TEXHUIECKUMHU YCTPOHUCTBAMH, ISl COXPAHCHUS 3/I0POBbS i COOTFOACHUS HOPM IKOJIOTHISCKOTO
MIOBEJCHNUS B OKPYKAIOLIEH CpeJIe;

paboTaTh B TpyMIe C BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH PabOTy TPYMIbI, PallMOHAIHHO
pacnpeieniaTh OOS3aHHOCTH W IJIAaHUPOBATh JICATECIILHOCTh B HECTAHJAPTHBIX CUTYaIMAX, aJeKBaTHO OIICHWBATh BKJIA
KQKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K xonity oOydenus B 11 kiacce npeaMeTHbIe pe3ybTaThl HA 0230BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTH
y 00ydJaromuxcss yMEHHI:



JEMOHCTPUPOBATh HAa MPUMEpPax pojib U MecTo (pu3uku B (POPMUPOBAHMHM COBPEMEHHON HAYYHOW KapTHHBI MHUpA, B
Pa3BUTHU COBPEMEHHOW TEXHUKH W TEXHOJOTHMH, B MNPAKTUUYECKOW JEATEIBHOCTH JIIOJACH, LEJIOCTHOCTh W E€IUHCTBO
(bu3nYecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl MPUMEHEHUS M3YYEHHBIX (DU3UUYECKUX MOJCJICH: TOUCUHBIA JJIEKTPUUYECKUM 3apsjl, JIyd CBETa,
TOYEUYHBIN NCTOYHUK CBETA, SA/IEpHAsT MOJIENb aTOMa, HYKJIOHHASI MOJIENTb aTOMHOTO SiIpa MPH pelieHur GU3NIeCcKuX 3a1ad;

pacro3HaBaTh (pU3NYECKUE SBICHUS (ITPOIIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB 3JICKTPOJMHAMUKH M KBAHTOBOM
(GbU3UKH: AIEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJEKTPOMAarHUTHAS WHIYKIMS, JCHCTBUE MAarHUTHOTO IMOJS HAa MPOBOJAHUK C TOKOM U JBIKYUIUMHCS 3aps,
AJICKTPOMArHUTHBIE KOJe0aHWS © BOJIHBI, NPSAMOJIMHEHHOE pacCIpOCTpaHCHUE CBETa, OTPaXKCHHE, MPEIOMIICHUE,
uHTephepeHius, audpakius U TOJsSIpU3alis CBETa, IUCIEpCUsi cBeTa, QorolnekTpuueckuit 3pdext (portorddexr),
CBETOBOE [IaBJICHWE, BO3HUKHOBEHHE JIMHEHMYATOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas
PaIrOaKTUBHOCTb;

OMUCHIBATh U3YYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE, ONTUYECKHE, DIEKTPUUECKYIO TPOBOAUMOCTh
Pa3JIMYHBIX CPEJ) U DJICKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI), UCTIONB3YsS (PU3UYECKUE BEIIMYMHBI: DJIECKTPUUCCKUN 3apsl,
CUJIa TOKA, 3JIEKTPUUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJABMKYIIAs CUJa,
paboTta TOKa, WMHAYKIMS MAarHUTHOrO TMOJs, cuia Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KaTyIIKU, HSHEPTHS
AJIEKTPUYECKOTO M MAarHUTHOTO TOJIEH, Mepuoj M YacTtoTa KoieOaHwii B KoyseOaTeIbHOM KOHTYpE, 3aps] W Cuja TOKa B
MpoIiecce TAPMOHUYECKUX IJIEKTPOMArHUTHBIX KojeOaHui, (DOKYCHOE pacCTOSIHUE M ONITHYECKAs CHIIA JIMH3BI, IIPU ONMUCAHUHN
MPaBWIbHO TPAKTOBATh (DU3WUYECKUI CMBICI MCIOJIb3YEMbIX BEJIUYMH, X 0003HAYCHUS W €JIMHUIII, YKa3bIBaTh (POPMYJIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C JIPYTUMU BEIUUYMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHWUS © TIPOIECCHI, WCHONB3YS (U3NUECKHE BEIUYHHBL CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTA CBETA, YHEPTUSI M UMITYJILC (POTOHA, IIEPUO/T TTOTypacIiajia, SHEPTUs CBSA3H
aTOMHBIX sIJIep, NMPU ONMUCAHUM TPABUIBHO TPAKTOBAaTh (DU3WYECKUN CMBICT UCIOIb3YEeMbIX BEJIUYWH, UX O0O3HAYCHUS U
€AVHUILIbI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTMMHU BEJIMYMHAMU, BBIUYUCIATH
3Ha4YCHUE (PU3UICCKON BEIIMYMHBL

aHAJIM3UPOBATH (PU3MYECKUE MPOIECCHI U SIBJCHUS, UCIIOIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIMIILL: 3aKoH OMa, 3aKOHBI
MOCTICIOBATEILHOTO M TapajuIeIbHOrO COEAWHEHMUSI MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JI€KTPOMArHUTHOM
MHIYKIWH, 3aKOH MPSAMOJIMHEWHOTO PACHPOCTPAHECHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IMPEIOMIICHUS CBETA,
ypaBHeHHUE DWHIITEHHA 7151 HoTodPdeKTa, 3aKOH COXPAHCHUS DHEPTUU, 3aKOH COXPAHCHHS WMITYJIbCA, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHUsS] MacCOBOTI'0 YMCIIa, OCTyIaThl bopa, 3aKOH paguoakKTUBHOTO pacriajia, Ipu 3TOM



pa3inuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCIOBUSA (TpaHULBI, 00IacTH)
IPUMEHHUMOCTH;

OTIpPE/ICTISATH HAMPABJICHUE BEKTOPA HHIYKIIMH MAarHUTHOTO TOJIsI TPOBOJHMUKA C TOKOM, CHITBI AMmTiepa U cuiibl JlopeHia;

CTPOUTH U ONMKCHIBATH H300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBIMOJIHATh 3KCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3MUECKUX SIBJICHMM MU TMPOLECCOB C HCIOJIB30BAHUEM IMPSIMBIX H
KOCBEHHBIX HW3MEpPEHHUi: Mpu 3TOM (popmynupoBaTh MpoOjemMy/3agady M TUIOTE3y y4eOHOTO SKCIEpPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000pyA0BaHNs, IPOBOJAUTH OMBIT B (POPMYITHUPOBATH BHIBOIBL;

OCYIIECTBISATh MPSMBbIE U KOCBEHHBIE M3MEpPEHUs] (PU3NYECKUX BEIHYWH, NPH STOM BHIOMpATh ONTHUMAJBHBIA CHOCOO
U3MEPEHHS U UCIIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHUH;

UCCJIEIOBATh 3aBUCMMOCTH (PU3MUYECKUX BEIMYUH C UCIIOIH30BAHUEM MPSMBIX MU3MEPEHHM: MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBATh Pe3yIbTaThl MOTYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJIC TaONHIl U TpadUKOB, e1aTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIETOBAHMS,

co0uro1aTh MpaBuiia 6€30MacHOro Tpy/la MPHU MPOBEIEHUHU UCCIIEI0OBAaHUI B paMKaX y4eOHOTO SKCIIepUMEHTa, Y4eOHO-
UCCIIEJIOBATEILCKOM M NPOEKTHOM JEATENbHOCTH C HCIHOJB30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1abOpaTOPHOTO
000py10BaHUS;

pemaTth pacu€THBIC 3a/1a4M C SIBHO 3aJJaHHOW (PU3NYECKON MOJICNbIO, UCMONB3Ysl (PU3NUECKUE 3aKOHBI M IPUHIIUIIBI, Ha
OCHOBE aHajiu3a YCJOBMS 3a/ladd BHIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOpPMYIIHI,
HEOOXOJUMbIEe sl €€ pEeLIeHUs,, MPOBOAUTH PAcU€Thl M OLEHUBATh PEAJbHOCTb IOJYYEHHOTO 3HAYEHUs (PU3NUYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHBIC 3aj[auv: BBICTPAMBATh JIOTHUECKH HETMPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHUH C OMOpoil Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

UCIOJb30BaTh IpPU pEHICHUH YYEOHBIX 3aJad COBPEMEHHble HWH(GOPMALMOHHBIE TEXHOJOTHUM [UIsl IOMCKa,
CTPYKTYpPUPOBaHUs, WHTEPIPETAIIMA W TPEACTABICHUS Yy4eOHOW W HAYYHO-TIOMYJIApHOW HH(OpMAIMH, MOJTYYCHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOJTydaeMyto HHPOPMAIIHUIO;

OOBSICHATh MPUHLIUIIBI ACUCTBUSA MAaIllMH, MPHUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indarh YCJIOBHS UX 0€30MacHOro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCHUUCKUX M 3apyOSKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE
MPOIECCOB OKPYIKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;



UCIOJIb30BaTh TEOPETHUYECKHE 3HAaHUS MO (PU3MKE B TOBCEIHEBHOM >KM3HHM i oOecreueHus: Oe30MacHOCTH MpH
oOpalleH!H ¢ MPUOOPaMH U TEXHUYECKUMHU yCTPOUCTBAMH, AJIsi COXPAHEHHUS 3/10pOBbs U COOIIOAEHUSI HOPM SKOJIOTMUECKOT0
MIOBEJICHUS B OKPY>KalOIlEeH Cpelie;

paboTaTh B IPYIIE C BBIIOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh palbOTy TpyMIbl, palOHAIBHO
pacupenensTh 00sI3aHHOCTH W IUTAHUPOBATH JIEATEIHLHOCTh B HECTAHIAPTHBIX CHUTYallUsSX, aJ€KBATHO OIIEHWBATH BKJIAJ
KaXXJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMAaTPUBAEMOMN TTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne Tema ypoka KonuuectBo OcHoBHbBIEe BU/IbI 1eSITEeJIbHOCTH 00Y4aI0INXCs DJIEeKTPOHHbBIE
n/n 4acoB (uudgposbie)
o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. ®uznka u METOJIbl HAYYHOTO MTO3HAHUS, 2 yaca
1. duszuka © METOHbI 2 W3ydyenrne Hay4dHBIX (IMIOMPUYECKUX U TEOPETUYECKHX) METOOB bub6mmoreka [IOK
HAY4HOTO TIO3HAHUS HO3HAHUS OKpYyKaromero Mupa. O0cyxIeHne rpaHull IpuMeHnMocTy | https:/m.edsoo.ru/7f41bf72
¢u3nueckux 3aKOHOB M Teopuil. PabGoTta B rpymme mo moaroToBke
KOPOTKHUX COOOUIEHMH O pojii M MecTe (U3MKU B Hayke U B
MPaKTUYECKON NIeATENbHOCTH JIIOJIeH. JleMOHCTpalisi aHaJIOTOBbIX U
M(POBBIX U3MEPUTEIBHBIX TPHOOPOB, KOMITBIOTEPHBIX TATYHKOB.
OcBoeHne OCHOBHBIX MPUEMOB PabOTHI ¢ LUPPOBOH J1abopaTropueii
1o usuke
Pasznen 2. Mexanuka, 18 yacoB
2. Kunematuka 5 [IpoBenenue sKCIEpUMEHTa: U3y4eHUE HEPABHOMEPHOTO JBUKEHUS C bubnuorexa [JOK

LEIbI0  OMNpEACNICHUs] MTHOBEHHOM  CKOPOCTH;  MCCIIEIOBAaHUE
COOTHOIIEHUS ~ MEXIy MyTAMH, NPOHJACHHBIMH  TEJIOM  3a
[OCJIENOBATENIbHEIE paBHBIE IIPOMEXYTKHU BpEMEHU npu
PaBHOYCKOPEHHOM JIBMKEHHHM C HayaJbHOM CKOpPOCTBIO, PaBHOM
HYJIIO; U3YUCHUC ABHXCHUSA IIApUKaA B BSI3KOU KUOKOCTHU; U3YUCHHUC
JIBIDKCHUS  Tejla, OpOIIeHHOTO Topu30HTaIbHO. OOBsSCHEHHE
OCHOBHBIX TPHUHIHWIIOB IIGfICTBHH TEXHUYCCKUX yCTpOfICTB, TaKux
KaK: CIIUJOMETp, LIETIHbIE W pPEeMEHHBbIE Mepenadydl JBIKEHUS; U
yCJIOBI/Iﬁ ux 6630HaCHOFO HUCIIOJIB30BaHUA B HOBCCHHGBHOﬁ JKU3HU.
Pemenne pacu€THBIX 3a7a4 C SIBHO 3aJJaHHON (PU3MUECKOM MOJIENBIO C
UCTIOJIb30BaHUEM OCHOBHBIX (popmyn kuHemaTuku. [locTpoenue u
aHaIU3 TpapuKOB 3aBHUCUMOCTEM KHHEMATHUYECKHUX BEJIMYUH OT
BPEMEHHU JUIsI PABHOMEPHOTO U PaBHOYCKOPEHHOI'O IPSIMOJUHEUHOIO
nBrkeHusl. Paco3HaBanve Gpu3nueckux sBJIEHUHN B y4eOHBIX OMbITaxX
U OKpYXKalollled KU3HU: PABHOMEPHOE M PABHOYCKOPEHHOE
NpsIMOJIMHEMHOE JBHKEHHE, CBOOOJHOE MaJeHHE Tell, IBHKEHHE IO
OKPY’KHOCTH. Omucanue MEXaHHUYECKOT'O JABUXKCHUSA C
UCIIONb30BaHUEM  (M3MYECKUX  BEJIMYMH: KOOpJAUHATA, IMYyTb,
MepeMeIIeHe, CKOPOCTh, yckopeHue. Pabora B rpymmax mpu

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




IJIaHUPOBAHWH, MMPOBCACHUUN W UHTCPHPCTALUNA PC3YJIbTATOB OIILITOB
1 aHAJIN3€C OONOJIHUTCIBHBIX HCTOYHHUKOB I/IH(bOpMaHI/II/I I10 TEMC.

JnHamuka

CpaBHEeHHME Macc B3aMMOJAEHUCTBYIOUIMX Tell. V3yueHue 3aBucuMocTr
CHJIBl YNPYIOCTH OT Je(QOopMalluy; CpaBHEHHUE CHUJ TPEHUS IIOKOS,
KaueHUs M cKoJbxkeHus. OObsicHeHne HeBecoMocTH. lIpoBenenue
DKCIEPUMEHTA: HCCIECIOBAaHUE 3aBUCHMOCTH CHJI  YIPYTOCTH,
BO3HUKAIOIIMX B TMpPYXKHHE M PE3UHOBOM oOpaslie, OT WuX
negopManuy; U3ydyeHHe JIBIKEHUs Opycka IO  HaKJIOHHOH
IUIOCKOCTH; MCCIIEIOBAHUE YCJIOBUM pPaBHOBECUS TBEPAOrO TeIa,
UMEIONIETO  OCh  BpALICHHUS. OObsicHeHne  ocoOeHHOCTeH
PAaBHOMEPHOIO U PAaBHOYCKOPEHHOI'O MPSMOJIMHEHHOIO JBHKEHHS,
CBOOOJIHOTO MAJCHUS TeJ, IABMXKEHHUS IO OKPY>)KHOCTH Ha OCHOBE
3akoHOB HpbIOTOHA, 3aKkOoHa BCEeMHUpPHOro TAroreHus. OObsCHEHHE
OCHOBHBIX IPUHIIUIIOB JIE€HCTBUS MOAMUIIHUKOB U UX NIPAKTUYECKOTO
npuMeHeHusi. OObsSCHEHHE IBMKCHUS HCKYCCTBEHHBIX CITyTHHUKOB.
Pemenune pacuéTHbIX 3a7a4 ¢ IBHO 33aHHON (hprU3HUECKON MOJIEIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB W (OpPMyN JUHAMUKH.
PacniosHaBaHMe (U3MUECKUX SBJIEHUH B Y4YeOHBIX OMNBITaX U
OKPY’)KaIOIIeH KU3HU: WHEPIUS, B3aUMOJCHCTBUE Tel. AHaIu3
(Gu3nUecKuX MNpPOLECCOB U SBICHUHA C HUCIOJIB30BAaHUEM 3aKOHOB M
NPUHIUIOB: 3aKOH BcemupHoro tsarorenus, [, II m III 3akonHsI
HeroToHa, NPUHLKI CYNEPNO3ULIANA CUJI, IIPUHIUI PAaBHOIPABHOCTH
MHEPLUHAIBHBIX CUCTEM OTCYETA.

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

3aKOHEBI COXPAaHCHUA
B MCXAaHUKE

[TpoBeneHue SKclepUMEHTa: H3yuyeHHE aOCOJIIOTHO HEYNPYroro
yAapa C TIIOMOIIBIO JIByX OJMHAKOBBIX HUTSAHBIX MasTHUKOB;
UCCIIeIOBaHUE CBSA3M PabOThl CHJIBI C M3MEHEHHEM MEeXaHHYeCKOil
SHEpPruM Tella Ha MPUMEpPE PaCTSKEHHs] Pe3UHOBOro kryra. OueHka
aOCOJIIOTHBIX M OTHOCUTENBHBIX  IOTPEIIHOCTeH  H3MepeHuit
¢uznyeckux BeJWYMH. PerieHne pacy€THBIX 3a/1a4 C SIBHO 3aJaHHOM
¢bu3nuecKkoil MOIENbI0 C HCMOJb30BAHUEM OCHOBHBIX 33aKOHOB H
¢dbopMysl AMHAMUKH U 3aKOHOB cOXpaHeHMs. PelieHne kauecTBEHHBIX
3aJa4 C ONOpOM Ha H3y4deHHbIE B pasnene «MexaHMKa» 3aKOHBI,
3aKOHOMEPHOCTH M (Qu3nuecKue siBjaeHus. OmucaHne MEXaHuIeCKOTo
JBIDKEHUS C UCIOJIb30BaHUEM (PU3MUECKUX BEIMYHMH: UMIYJIbC TEla,
KUHETUYeCKasi SHEeprusi, IMOTeHLMaJbHasi SHEPrusi, MeXaHHuyecKas
pa0oTa, MexaHu4yecKast MOIIIHOCTb. AHaIN3 (PU3UUECKUX MPOLIECCOB U
SBJIGHUN C HCIOJb30BAaHUEM 3aKOHA COXPAaHEHUS MEXaHWYEeCKOM
HHEpPIUH, 3aKOHAa COXpaHeHHsI HMMITyJbca. OObsCHEHHE OCHOBHBIX

bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72




NPUHIHUIOB JEHCTBUS M MPAKTUYECKOTO NMPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TaKUX Kak: BOJOMET, KONEp, NPYKUHHBIA IHUCTOJIET.
OOBbsicHeHHE JBIDKEHHS PaKeT ¢ ONMOpPOH HA M3y4YCHHBbIE (DU3UUYECKHE
BEJIMYMHBI U 3aKOHBl MeXaHHKH. VIcrosnb3oBaHUE MpH IMOATOTOBKE
COOOLICHHH O TPUMEHEHHH 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(QOPMALMOHHBIX TEXHOJOIMH [UId IOMCKA, CTPYKTYPUPOBaHUS,
UHTEPNPETAlMd M TPEACTaBICHUS HH(MOPMAIMH, KPUTHUECKUH
aHamu3  noiay4daeMo  uHpopmanmu  IIpoBeseHume  KOCBEHHBIX
U3MEPEHUH, HCCIEOBAaHUI 3aBUCUMOCTEH (DHU3MYECKHX BEIMYHMH,
IIPOBEPKA MPEUIOKEHHBIX THIIOTE3.

Paznen 3. MonekynsipHast pu3nka U TepMOJMHAMUKA, 24 yaca

[IpoBeneHne »SKCHepUMEHTa: OMNpPENEJIEHUE Macchl BO3AyXa B bubnmnorexa [JOK
KTaCCHOM KOMHAaTe Ha OCHOBE M3MepeHui o0béMa KoMHarthl, | https:/m.edsoo.ru/7f41bf72
JAaBJIEHUsT W TEeMIepaTrypbl BO3AyxXa B HEW; HCCleJOBaHUE
3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHHSI pa3peKeHHOTO rasa.
Ornenka aOCONIOTHBIX U OTHOCUTENBHBIX MOTPEIIHOCTeH U3MEpEeHHI
¢usndeckux BenudrH. OOBsICHEHNE OCHOBHBIX MPUHIIMIIOB ACHCTBUN
TepMoMeTpa W OapomeTrpa H  yCIOBUH HX  0€30MacHOro
WCIIONB30BaHUSI B TIOBCEJHEBHOW  KW3HU.  Pacmo3HaBaHue
busznyeckux SBJICHUNA B yUEOHBIX OMBITAX U OKPYKAIOLIEH KHU3HU:
muddy3us, OpoyHOBCKOe ABMKeHHE. ONMMCaHNe TEIUIOBBIX SBJICHHM C
9 UCTIONB30BaHUEM  (DU3MUECKUX  BEJIMYMH:  JIaBJIeHHEe  Trasa,
TeMIlepaTypa, CpEIHSsl KHUHETHYEeCKas »HHEPrus XaoTUYECKOro
JBWKEHUS MOJIEKYJ, CpPEIHEKBaJApaTHU4Has CKOPOCTbh MOJEKYI.
AHanu3 pu3nuecKux MpoIeccoB M siBJeHu# ¢ ucnoib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEH KMHETUYECKON 3HEPTrUU TEIIOBOTO
IBIDKCHHSI MOJICKYJT C aOCONFOTHOH TemmepaTypoil. Pemenwue
pacuéTHBIX 3aJa4 C SBHO 3aJaHHONW (HU3UYECKOW MOJENBI0 C
UCTIONIb30BaHUEeM OCHOBHBIX monokeHnii MKT, 3akoHOB u dopmyn
MOIIeKyJsIpHOM ¢u3uku. PabGora B Tpymnmax mpu IUTAaHUPOBAHHH,
MPOBEACHUN M WHTEPIPETAIlMH PE3yJIbTaTOB OMNBITOB W aHAIN3e
JIOTIOTHUTEBHBIX HCTOUHUKOB HH(OPMAIIUU IO TEME.

OCHOBBEI
MOJIEKYJIAPHO-
KUHETHYSCKOU
TEOpUH

OcHOBBI 10 [IpoBeneHne SKCIEpUMEHTa: H3MEPEHHUE YIEIbHOM TEIUIOEMKOCTH bubmuorexa [JOK

TEPMOJANHAMUKH BemlecTBa. OlLleHKa a0COIIOTHBIX M OTHOCHTENBHBIX HOrpemHocteil | https:/m.edsoo.ruw/7f41bf72
u3MepeHuil ¢usnyeckux BenUuyuH. V3ydeHue Moxeneil mapoBoii
TypOUHBI, JBUTaTeNsl BHYTPEHHErO  CrOpaHUs, PEaKTHUBHOIO
npurarensd. OObsSCHEHHWE TPUHIUIOB JEHCTBUS M yCJIOBHUH
0€30MacHOT0 MCHOJb30BaHUS B IIOBCEAHEBHOM KU3HU JBUIATEls




BHYTPEHHETO CropaHusi, ObITOBOTO XOJOJWIbHHKA, KOHIUIMOHEpA.
Ornucanne CBOWCTB Tel M TEIJIOBBIX SIBICHUU C HCIIOJIb30BaHHUEM
¢u3MUecKuX BEJIMYMH: JABJICHUE ra3a, TeMIepaTypa, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSsI dHeprusi, pabota rasza. Pemienue pacdy€THbIX
3a1a4 C SBHO 33aJaHHOW (PU3NYECKOW MOJEIBI0 C HCIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (opMya MOJEKyIsApHOW (QU3UKU U
TEPMOJAUHAMMKHU. PellleHne KadyecTBEHHBIX 3aJady C OINOpOM Ha
u3ydeHHble B pazzaene «MosekynspHas Qu3nKa U TepMOAMHAMUKA»
3aKOHBI, 3aKOHOMEPHOCTHU U (hruzndeckue siBieHus. Pabora B rpymmax
IIPU aHAJIM3€ JONOJHUTEIbHBIX HICTOYHUKOB HH(OPMAIIMH 10 TEME.

ArperatHblie
COCTOSIHMSI BEILIECTBA.
@da30BbIE IEPEXOBI

[IpoBeneHne dKCEpUMEHTA: U3MEPEHUE OTHOCUTEIBHOW BIIAYKHOCTH
Bo3ayxa. OlleHKa aOCOJIOTHBIX M OTHOCHUTENBHBIX MOTPElIHOCTeN
WU3MEpeHU (U3NYCCKUX BEIWYWH. VI3yueHue CBOWCTB HACHIIIICHHBIX
napoB, crioco00B U3MepeHus BlaxxHOCTH HaOmrofeHne KUmeHus mpu
MMOHWKEHHOM JIaBJICHUU, HarpeBaHus u IJIABJICHUS
KpUCTAJUTMUECKOoro BemiectBa. OObACHEHHE MPUHIUIOB JIEHCTBUS U
YCIIOBUH 0€30MacHOTO WCIIONH30BAaHMSI B TIOBCETHEBHOW JKU3HH
TUTPOMETPA, TCUXpOMETpa, Kajopumerpa. M3yueHue TeXHONOTUM
MOJTYYECHUS  COBPEMEHHBIX  MarepuajioB, B  TOM  4YHCIE
HaHOMaTepuayioB. Pemenue pacu€THbIX 3aAad C SBHO 3a/laHHOM
¢u3NYeCKOM MOJENbI0 C HCIOJIB30BAHUEM YpPaBHEHHUS TEIJIOBOIO
OanaHca. PereHne kauyecTBEHHBIX 3a/lad C OMOPOW Ha H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH W (DHU3MYECKHE SBICHUS TIO0 TEMeE.
Pacrio3naBanue (u3MuUECKUX SABIEHWH B Y4YEOHBIX OIBITaX H
OKpyXaromen >xu3Hu: aedopmamnmst TBEPIABIX TEJN, HArPEBaHHUE W
OXJIQXKJACHUE TeJI, U3MEHEHUE arperaTHbIX COCTOSHUW BEIIeCTBa U
OOBSICHEHHE HMX Ha OCHOBE 3aKOHOB M (OPMYN MOJEKYJISPHOU
¢busuku. Hcnonb3oBaHue WHOOPMALMOHHBIX TEXHOJIOTUH  JUIA
MOUCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETALMU U MPEICTABICHUSA
uHbOpMaIlMU TMPU TOATOTOBKE COOOLIECHUI O MPUMEHEHHH 3aKOHOB
MOJICKYJSIPHOM  (DM3WKH ©  TEPMOJWHAMUKA B TEXHUKE W
TEXHOJIOTHSIX.

Paznen 4. DnexTpoanHamuka, 22 yaca

DNeKTpoCcTaTHKa

10

[IpoBenenue JKCIEPUMEHTA: U3MEpPEHUE 3JEKTPOEMKOCTH
KOHJIEHCATOpa. Ornenka a0COJIFOTHBIX n OTHOCUTEILHBIX
MOTPEIIHOCTe  M3MepeHuil  ¢u3ndecKkux Benu4yuH. UM3yuyeHwue
MPUHLIMIOB JCHCTBHS 3JIEKTPOCKOIIA, AJIEKTPOMETPA, KOHJIEHCATOpa.
V3ydyeHre TPUHIMIOB JCHCTBUSL M YCJIOBHM  0€30macHOro
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IPUMEHEHUS B NPAKTMUECKON W3HU, KOIMPOBAJIBHOIO ammapara,
cTpyiiHoro mpuHTtepa. PaccmorpeHue (u3MuUeCKHX OCHOBaHHIA
AJIEKTPOCTATUYECKOW 3allUThl M 3a3€MJIEHHS 3JIEKTPOIPUOOPOB.
Pemenne pacuéTHbIX 3a7a4 ¢ SBHO 33JJaHHON (PU3MUYECKOI MOJEINBIO C
UCTIOJIb30BAaHUEM OCHOBHBIX 33aKOHOB U (POPMYJ 3IJIEKTPOCTATUKHU.
Pemenne kadyecTBEHHBIX 3a/lad C OMOPOM HA HW3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH W  (U3UYECKUE  SBJICHUS  DIIEKTPOCTATHKHU.
PacrioznaBanue (u3nueckux SABJIEHUH B Y4YEOHBIX OIBITaX H
OKpY KarolleH KU3HU: 3JIEKTpU3aLMsl TeJl, B3aUMO/IEHCTBUE 3apsA0B U
0OBsICHEHHE HMX Ha OCHOBE 3aKOHOB U (DOPMYJ 3JIEKTPOCTATHUKH.
OnucaHue U3y4EeHHBIX CBOMCTB BEIIECTBA U AIEKTPUUECKUX SIBICHUN
C HCHOJb30BaHUEM (PUINYECKUX BEIMYMH: DSJICKTPUUYECKUU 3apsi,
HANpsOKEHHOCTh  3JIEKTPUYECKOTO  MOJIs, IOTEHLUal, pa3HOCTb
MOTEHLUAJIOB, 3JEKTPOEMKOCTh. AHaMN3 (PU3MUECKUX IMPOILIECCOB U
SABIICHUA C MWCIOJBb30BAaHMEM (U3MUECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUs DJIJIEKTpUYecKoro 3apsiaa, 3akoHa Kyrnona. PabGorta B
rpymnmax npy aHajJu3e JOMOJHUTEIbHBIX HCTOYHHKOB MH(POPMALIUN U
MOJIFOTOBKE COOOIIEHUN O MPOSIBIICHUU 3aKOHOB JJIEKTPOCTATUKU B
OKpY KarolleH XKU3HU U IPUMEHEHUH UX B TEXHUKE.

TTocTosTHHEIN

3NIEKTPUYECKUN TOK.

Toku B pa3muuHBIX
cpenax

12

IIpoBeneHne HSKCIEpUMEHTA: HM3YyYEHUE CMEIIAHHOIO COEOUHEHHUS
pesuctopoB; usMmepenue IJIC MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHBIICHU; HaOmoneHue 3ekTponau3a. OneHka abCOMOTHRIX U
OTHOCHTEIIFHBIX TIOTPEIIHOCTEH W3MEPEeHUH (U3NUECKUX BEITUYHH.
OObsicHeHHe TPUHLMIOB JACHCTBUS W YCIOBHM 0€30macHOro
IIPUMEHEHUSI aMIIepMETpa, BOJIBTMETPA, PeOCTaTa, HCTOYHUKOB TOKA,
AJIEKTPOHATPEBATENIBHBIX M 3JEKTPOOCBETUTENIBHBIX  HPUOOPOB,
TEPMOMETPA CONPOTUBIICHUS, BAKyyMHOIO IHOJAA, TEPMHUCTOPOB H
(GOTOpE3UCTOPOB,  IMOJYNPOBOJAHUKOBBIX  JHOAOB, TaJbBAaHHUKH.
Pemenue pacu€THBIX 3a7a4 ¢ SIBHO 33aHHON (pU3MYECKON MOJIEIBIO C
UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (opMyI1 TeMbl «IlocTosHHBII
DIIEKTPUYECKH TOK». Pacro3HaBaHume (QU3MUECKUX SBICHUN B
y4eOHBIX ONBITAX M  OKpYXKAaloIeW JKU3HU:  3JEKTpHUYEecKas
IIPOBOJIUMOCTB, TEIUIOBOE, CBETOBOE, XHMHMUYECKOE, MAarHuTHOE
JNEUCTBUS TOKAa. AHaJIN3 JJIEKTPUYECKHUX SIBICHUH W IIPOLIECCOB B
LEeNsAX MOCTOSHHOIO TOKa C MCIOJIb30BAaHUEM 3aKOHOB: 3akoH Owma,
3aKOHOMEPHOCTH IOCJIEJOBATEIBHOTO U MapaUIEIbHOTO COEAUHEHUS
MIPOBOJIHUKOB, 3aK0H [[koyns-Jlenna. Onrcanne n3y4eHHbIX CBONCTB
BEIIECTB M IEKTPUUYECKUX SIBICHUH C MCIOJIb30BaHUEM (PU3NYECKUX
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BEJIMYMH: OJJICKTPUYECKUH 3apsll, CHJIAa TOKa, JJICKTPUIECKOE
HanpsDKEHUE, IIEKTPUIECKOE COINPOTHBIICHUE, Pa3HOCTh
noteHuanos, J/IC, paborta Toka, MOIIHOCTh TOKA. Mcnonb3oBaHue
WH(POPMAIMOHHBIX TEXHOJOTUH JUIS TIOWCKA, CTPYKTYPHUPOBAHMS,
UMHTEPIPETAMU M TPEACTaBICHUS HH()OpPMAIMU IMPH IMOATOTOBKE
COOOIIEHNH O MPUMEHEHNUH 3aKOHOB ITOCTOSIHHOTO TOKAa B TEXHHUKE H
TCXHOJIOTUAX.

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuectBo
yacoB

OcHoBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxcﬂ

DJIEeKTPOHHBIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznen 1. Dnekrpoaunamuka, 11 gacos

MarauTtHoe 1osJe.
DneKkTpoMarHuTHas
WHIYKUAS

11

ITpoBeneHne 3KCIEpUMEHTA: U3yUYEHUE MAarHUTHOTO T10JISI KaTyLIKU €
TOKOM; HCCIIEZJOBAaHUE JCHCTBUS IOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM; HCCJIEJOBAHUE SIBJICHUS DJJIEKTPOMAarHUTHOM WHIYKIIWH.
Ornenka aOCONIOTHBIX U OTHOCUTEIIBHBIX MOTPEIIHOCTEH H3MEpeHHUN
¢usnueckux BenuuMH. OObsCHEHHE NPUHLIMIIOB JEUCTBUS U
yCclIOBUM  0€30IacHOr0  NMPUMEHEHUs IOCTOSHHBIX  MAarHUTOB,
AJIEKTPOMATHUTOB, JJIEKTPOABUTATENs], YCKOPUTEIEH 3JIEMEHTAPHBIX
YacTUll, WHIYKIMOHHON mneun. Pemenue pacu€THbIX 3amad Ha
npuMeHeHne Gpopmyn TeMbl «MarHuTHoe mose. DIeKTpoOMarHuTHas
MHAYKINS». PerneHne kauecTBEHHBIX 3ajjad ¢ ONIOPON Ha N3Yy4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTM U  (U3WYECKHE SBJICHHUS  TEMBI
«MarautHoe mnojyie. DJIeKTpOMarHuTHas MHIAyKuus». OnpeneneHue
HaNpaBJICHUs] BEKTOpAa MHIYKLIUU MAarHUTHOTO IOJIS IPOBOJHHUKA C
TOKOM, cwibl Awmnepa u cwibl Jloperma. Pacno3naBanue
¢u3nyeckux sBJICHUN B y4EOHBIX ONBITAX M OKPY’KAOLIEH >KHU3HU:
B3aMMOJICHICTBE  MarHWTOB,  JJIGKTPOMAarHUTHAsT ~ MHAYKLHA,
JIEICTBME MarHUTHOTO IOJII HA IPOBOJHUK C TOKOM U JIBHXKYILUICS
3apsA. AHamu3 BJIEKTPOMArHUTHBIX SBJIEHUH C HCIOJIb30BAaHUEM
3aKOHA DJIEKTPOMAarHUTHOM MHAYyKIMU. OmnucaHue U3yYEeHHBIX
CBOMCTB BEIIIECTB U JJIEKTPOMAarHUTHBIX SBJIICHUN C UCIOJIb30BAHUEM
(bu3nuecKux BEIUYMH: MHIYKIMS MarHUTHOTO TOJIsA, cuia Amrepa,
cuia JlopeHna, MHIYKTUBHOCTb KaTYyIIKH, SHEPIUs IEKTPUUECKOTO
Y MarHUTHOTO TTOJIEH.

bu6nmoreka [JOK
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Pazgen 2. Konebanus u BoyHbl, 24 yaca

Mexannueckue 1
3JIEKTPOMATrHUTHBIE
KoJIeOaHus

VccnenoBanue mapaMeTpoB KoJjieOaTeIbHOW CUCTEMbl — Mepuoja,
YacTOThl, aMIUIMTYAbl W (a3l KosjeOaHui (TpyKUHHBIN W/Win
MaTeMaTHYecKuil MasTHUK). Habmonenue 3aTyxaomux KojaebaHuil.
HccnenoBanue CBOMCTB BBIHYXJAEHHBIX KojeOanui. HaOmronenue
pe3oHaHca. IIpoBenenue JKCIIEPUMEHTA: UCCIIEJOBaHNE
3aBHCHMOCTH NEPHOJA MaJIbIX KoJeOaHUH rpy3a Ha HUTHU OT JUIMHBI
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HUTU U MacChl Ipy3a; UCCIIECIOBAHUE IIEPEMEHHOIO TOKA B LIENH W3
MIOCJIEIOBATEIbHO  COEIMHEHHBIX KOHJEHCATOpa, KaTyIIKu U
pesucropa. OueHka abCOMOTHBIX U OTHOCHUTENBHBIX MOTPEIIHOCTEH
u3MepeHuit  pusmueckux BenuuuH. OOBSICHEHHE MPHUHIIUIIOB
JNEUCTBUS U YCJIOBHM 0€30MacHOr0 MPUMEHEHHUS JIIEKTPUIECKOTO
3BOHKA, I€HepaTropa IMEPEMEHHOI0 TOKa, JIMHUM SJIEKTpolepenad.
Pemenue pacu€THBIX 3a7a4 ¢ SIBHO 33JaHHOM (PM3NYECKON MOJIEIBIO
C HUCIOJb30BAaHUEM OCHOBHBIX 3aKOHOB M (OPMYII, OMUCHIBAIOIINX
MEXaHMYECKHE U DIIEKTPOMAarHUTHhIe KojeOanus. OmnucaHue
MEXaHUYECKUX M JIEKTPOMArHUTHBIX KOJIEOAHUN C UCTIOIB30BAHUEM
(bu3nUecKuX BEIMYUH: NMEPUOJ M YacTOTa KOJICOAHUH, aMIUIUTy1a U
daza koneOaHuii, 3apsii W CWIa TOKAa B TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KoJieOaHusX. PerieHne kauecTBEHHBIX 3a/1a4 C
ONOpPONl Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, ONUCHIBAIOLINE
MEXaHMUYECKUE U 3JIEKTPOMArHuTHhIe Kosiebanus. Pabora B rpymmax
IIpU IJJAHUPOBAHUM, IPOBEACHUM W HMHTEPIIPETALMU PE3yJIbTaTOB
OTIBITOB, U aHAJM3€ JOMOJHUTEIHHBIX UCTOYHUKOB MH(OPMAIMU IO
TEME.

MexaHnueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEBI

N3yuenne oO0Opa3oBaHUs M PACHPOCTPAHEHUS TIONEPEYHBIX H
NpPOAOJIBHBIX BOJH. HaOmioneHue oOTpakeHUs M IPeIoMIICHUS,
uHTEeppepeHnu U AudpaKkIud MeXaHUYecKuX BOJH. HaOmroneHue
CBSA3M I'POMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUIMTYAON M 4acTOTON
KoneOaHuii, 3BYKOBOro pe3oHaHca. lcciemoBaHwe  CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KCHHE, NIPEIIOMIICHHE, NTOJIIPU3aLns,
mudpakuus, wuHTepdepeHuus. M3yueHne yCIOBUH H3ITydeHHS
AJIEKTPOMATrHUTHBIX BOJIH, B3aUMHOW OpHEHTAalMKu BEKTOpoB E, B, v
B AJIEKTPOMAarHUTHON BOJIHE. N3yuenne [IPUMEHECHUS
AJIEKTPOMAarHUTHBIX BOJH B TeXHUKe M ObITy. OObicHEeHHE
IPUHLIMAIIOB JEWCTBUA UM YCIOBMHM 0€30MACHOTO MPUMEHEHUS
MY3BIKQJIBHBIX WHCTPYMEHTOB, YJIBTPa3ByKOBOW JIMarHOCTHKU B
TEXHUKE M MEIULUHE, pajapa, paJuoNpUEMHMKA, TEJIEBU30DA,
anTeHHbl, TenedoHa, CBY-meun. Pemenne pacuyéTHBIX U
KaueCTBEHHBIX 3aJady C OMNOpPOH Ha U3yYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH, ONHCHIBAIOLINE PACIPOCTPAHEHUE MEXAHUYECKHX
U DJIEKTPOMArHUTHBIX BOJH. lcmonb3oBaHue HHPOPMALMOHHBIX
TEXHOJIOTMM JJIsl IOMCKAa, CTPYKTYPHUPOBAHUsS, HHTEPIPETALUHU U
npeCTaBiIeHuss HMH(POpPMAIMK MpH TOATOTOBKE COOOIIeHU 00
WCIOJB30BAaHUU ICKTPOMATHUTHBIX BOJIH B TEXHHMKE. YdacTHE B
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JIUCKYCCUA 00 DJIGKTPOMAarHUTHOM 3arpsi3HEHUM OKpYyXKarolen
cpensl. Pabora B rpynmax npu IUIAaHUPOBAHUH, HPOBEACHUHU U
WHTEPHPETALMHU PE3YyJIbTATOB OMBITOB M aHAIM3€ JOMOJHUTEIBHBIX
MCTOYHUKOB MH(POPMAIMH 110 TEME.

OnTuka

W3ydyeHue sBIEHUS TOJIHOIO BHYTPEHHEIO OTPaKEHUs, €ro
IPUMEHEHUs B CBETOBOAE. [3yueHue Monenell MHUKPOCKOIA,
teneckona. IlomyueHue cmekTpa C TOMOIIBIO MPU3MBI U
TUQPaKIMOHHONW peméTku. M3mepeHue mnokasaresnst HperoMIICHHs
crekna. MccrnemoBanue  CBOWCTB — M300pakKeHHMH B JIMH3AX.
OObsicHeHHE TNPUHLMIIOB JEHCTBUS M ycIOBHH 0€30MacHOro
NPUMEHEHUsT OYKOB, JIyNbl, QoToanmapaTa, MPOESKIHOHHOTO
anmnapara, MHKDOCKOINA,  TEJIECKONa, BOJOKOHHOW  OITHKH,
TUPPaKIMOHHON peIméTKy, monsgpousa. Pemenne pacy€THIX 3a1a4
C SBHO 3aJaHHOM (Qu3nyeckol MOJAEIBI0 C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB H  (OpMYJT TEOMETPUYECKOH  OINTHKH.
[TocTtpoeHnne M omMcaHue H300paKEHUs, CO3/1aBa€MOr0 IUIOCKUM
3epKaJIoM, TOHKOM JINH30M. PaccmoTpenue nmpenenoB NpuMEeHUMOCTH
reoMeTpuueckoi onTUkH. Pacno3HaBanue (u3MYEeCKUX SIBICHUN B
OMbITaX U OKPY’KaIOILIEH JKU3HU: MPSIMOJIUHENHOE paclpoCTpaHEHNE
CBETa, OTpaKe€HHE, NpeloMIIeHHe, MHTeppepeHIus, Audpakius u
NoJsSIpU3alusl  CBeTa, JAucHepcHus cBera. M3ydeHume ycinoBui
HaOJI0IEHUs] MaKCUMYMOB M MHHHMMYMOB B HHTep(epeHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHHIX UCTOUYHUKOB. Y CIIOBHE
HaOJIr01eHUS TJIABHBIX MaKCHMYyMOB pu naJIcHAN
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKINOHHYIO PEIIETKY. AHAIN3
ONTHYECKUX SABICHUM C HCHOJB30BAHUEM  3aKOHOB: 3aKOH
IPSIMOJIMHEMHOTO paclpOCTPAHEHUs] CBETa, 3aKOHBl OTPa)KEHUS
CBETa, 3aKOHBI ITpesIoMIIeHUs cBeTa. ONHUCaHue ONTUYECKUX SABJICHUN
C UCTIOJIb30BaHUEM (PM3MUYECKUX BEITHUYUH: (POKYCHOE PACCTOSHHUE M
ONTHYECKAs CUJIA JIMH3BL.
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Paznen 3. OCHOBBI ClielMaIbHON TEOPUU OTHOCUTEIBLHOCTH, 4 yaca

OCHOBBI
CHEIHNATbHOU TeOpUun
OTHOCUTEbHOCTHU

Pemenne kauyecTBEHHBIX 3a/1a4 C OMOPON HA W3YYEHHBIE MOCTYIAThI
CTO. HUcnonb3oBanue MHOOPMAITMOHHBIX TEXHOJIOTHH IS TIOMCKA,
4 CTPYKTYpUPOBAHUS, UHTEPIPETALIMH U TPEACTABICHUS HHPOPMAITUU
IpH  TIOATOTOBKE COOOIIGHWH O TpaHUIAX MPUMEHHUMOCTH
KJaccuuecko MexaHuku u ocHoBax CTO.

bub6nuoreka [JOK
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Paznen 4. KBantoBas ¢gusuka, 15 gacos

| DneMEeHThI KBAHTOBOMU |

6 | Ha6monenne dorodddekra Ha yCTAHOBKE C IMHKOBOH IUIACTHHOIL. |

bubmnoreka [JOK




OIITUKH

HccnenoBanne 3akoHOB BHemHero Qotoddpdexra. OObscHeHHE
OCHOBHBIX TIPHHIMIIOB JICHCTBUS TEXHHYECKUX YCTPOMCTB, TaKUX
Kak: GoTo3JIeMeHT, (POTOJATUMK, COTHEUHAS OaTapes, CBETOIUO; U
yCIOBUII WX OE30MacHOrO NPHUMEHEHUS B NPAKTUYECKOW >KU3HHU.
Pemenue pacu€THbIX 3a7a4 ¢ SIBHO 33JaHHOM (DPM3NYECKON MOJIENBIO
C UCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB M (OpMyJ KBAaHTOBOH
onTvkH. PerieHre KauyecTBEHHBIX 3a7ad C OMOpPOW Ha W3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW ONTHKH. Pacro3HaBanue
¢u3uueckux SBICHUH B YYEOHBIX OMBITaX: (HOTOIIEKTPUUECKHUIA
addekr, cBeroBoe napineHue. ONUCAHUE H3YYCHHBIX KBAHTOBBIX
SIBJICHUI W TIPOIIECCOB C HCIIOJIb30BAaHUEM (U3UUSCKHX BEIHYHH:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA,
DHEPIHsl ¥ UMITYJIbC (DOTOHA.

https://m.edsoo.ru/7f41c97¢

Crpoenue atoma

Wzyuenue moxenu ombiTa Pesepdopaa. [IpoBenenue sxcneprumMeHTa
no HaOMOACHHUIO JHHEeWYaToro crekrpa. OreHka aOCONMIOTHBIX U
OTHOCHUTENFHBIX TMOTPEIIHOCTeH M3MEpeHUN (PU3UYECKUX BEIUYHH.
N3yuenne momenu aroma: TomMcoHa, MJIAHETAPHOW MOJEIHM aToMa,
Mozenu atoma bopa. M3yueHune crekTpa ypoBHEWH SHEpruu aTomMa
Bojopoaa. OObsICHEHHWE TMPUHIMUIIOB JEUCTBUS U YCIOBUH
0e30MacHOr0 TPUMEHEHHUs CIEeKTPOCKOMa, Ja3epa, KBaHTOBOTO
KOMITbIOTEpa. PerieHne KayecTBEHHBIX 3ajady C OMNOpoll Ha
M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3MuecKkue SBICHUS I10
teme «CtpoeHne atomay. Pacno3HaBaHue (U3MUECKUX SIBICHHH B
y4eOHBIX  OMNbITaX: BO3HUKHOBEHHE  JIMHEHYAaTOTO  CIEKTpa
U3IIy4eHHsl. AHaIW3 KBAaHTOBBIX TPOIECCOB M  SIBJICHUM C
MCIOJIb30BaHuEM nocTysnaToB bopa.

bu6nmoreka [JOK
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ATOMHOE SApO

I/I3quHI/IC SKCIICPUMCHTOB, OJOKA3bIBAIOIINX CJIOXHOCTL CTPOCHUSA
aToMHOro siapa. MccienoBaHwe TpPEeKOB YacTHI[ (IO TOTOBBIM
dororpadusm). M3ydeHne saepHbIX CHJI, SIIEPHBIX PEAKIUi CHHTE3a
U pacnaja, TepMOsIEpHOTO cuHTe3a. V3yueHne HyKIIOHHOH MOJeNn
sanpa [eiizenOepra-lBanenko. OOBsICHEHHE  YCTpOWCTBA |
NPUMEHEHHsT JI03MMeTpa, KaMepsl BHUIbCOHA, SIEpHOTO peakTopa,
aTOMHOI 60MOBI. Pemienuie 3agayu ¢ onopoi Ha MOJy4eHHbIE 3HAHUS,
B T.M. O 3apsle W MaccoBOM uHcie sjapa. PacnosHaBaHue
(bu3nUecKkux SBICHUH B YYEOHBIX OIBITaX U B OKPYKAFOIIEH KHU3HH:
€CTeCTBEHHass M MCKYCCTBEHHas paJAMOaKTHBHOCTb. OmnucaHue
KBAHTOBBEIX SIBICHUN M mponecCoB € UCIOJb30BAHUEM (1)I/ISI/I‘-ICCKI/IX
BEJIMYMH: TIEPUOJ TIOJypacliajia, SHEpPrusi CBsI3HM aTOMHBIX SIep,
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neekT Macchl Aapa.  AHamM3 OPOIECCOB W SIBICHHH €
WCIIOJIb30BAHUEM 33aKOHOB UM TIOCTYJAaTOB: 3aKOH COXpaHEHUs
NIEKTPUYECKOr0 3apsifia, 3aKOH COXPaHEHUS MAacCOBOTO 4MCIIA,
nocTyjaTel bopa, 3akoH paAMOaKTUBHOIO pacnaja. YdacTue B
pabore kpyrioro crona «DyHIaMEHTAIBHBIE B3aMMOJICHCTBHSI.
EnunctBo  ¢usuyeckoil  kapTuHel  Mupay. Mcmonb3oBaHue
MH(POPMALIMOHHBIX TEXHOJOTMUA JUIi TOMCKA, CTPYKTYPUPOBAHUS,
MHTEpIpeTallud U TpeAcTaBieHUs WHGOPMAaLUU IMPH TOJATOTOBKE
CO0OLIeHNI 0 TPUMEHEHNH 3aKOHOB KBAHTOBOM (DU3MKM B TEXHUKE U
TEXHOJIOTHSIX, SKOJIOTUYECKUX aCIEKTax SACPHON SHEPTETUKHU

Paznen 5. DneMeHTHI acCTPOHOMUM M acTpoU3UKH, 7 4acoB

DJeMEeHTBI
aACTPOHOMUHU U
acTpo(hu3uKH

[TonroroBka cooOmeHnii 00 »Tamax pa3BUTHUA aCTPOHOMHUH, O
MPUKIAAHOM M MHUPOBO33PEHUYECKOM 3HAYEHHH AaCTPOHOMHH, O
METOJaX TMOJYy4YeHHs HAay4YHBIX  AaCTPOHOMHUYECKUX  3HAHHIA,
OTKPBITUSX B COBPEMEHHOUN acTpoHOMHUU. M3ydeHue COBpeMEHHBIX
MPEJCTaBICHUNA O MPOUCXOXkKACHUU W dBomonnu ConHIa U 3BE3N.
N3yueHnne TUMOB rajakTUK, paJHOTAIAKTUK W KBa3apoB. M3yuenue
IBIDKEHHS HEOECHBIX TeJI, DBOJIONMH 3BE30 MW BceneHHOH,
MPOLIECCOB, MPOUCXOASIIIMX B 3BE37axX, B 3BE3NHBIX CHUCTEMAX, B
MEXTaJakTHUYeCKOH cpeie, MaclTabHON CTpPYKTypbl BceneHHOIA.
OOwbsicHeHne pacupeHus BceneHHOW Ha ocHOBe 3akoHa XaOoOma.
[ToaroroBka K OOCYXIEHUIO HEPEUICHHBIX MPOOJIEM aCTPOHOMMHU.
[IpoBenenue HaOMIOACHUI HEBOOPYKEHHBIM rJ1a3oM c
WCTIONB30BAaHUEM KOMIMBIOTEPHBIX MPUIOKEHUH Al OmpeeNeHus
MOJIO’KEHUsI HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Bes3nusi CeBepHoro monyiiapusi U sipkue 3BE31bl. [IpoBenenue
HaOmoaeHuit B Teneckon JlyHsl, ianetr, Mieunoro Ilytu. Yuactue
B TUCKYCCHH O HEPEIISHHBIX MPO0OJIeMax aCTPOHOMUHU.
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Pazgen 6. O6o6maromiee nopTopenue, 4 yaca

10.

Oo6o61aromiee
MTOBTOPEHUE

Yyactue B AMUCKYCCHUU O POJH (PU3UKU U aCTPOHOMHUH B PA3TUYHBIX
chepax mesaTeabHOCTH 4enoBeka. [loaroroBka cooOmieHuid 0 MecTe
(bu3nYeCKO KapTHHBI MUpPa B PSAAY COBPEMEHHBIX MPEICTABICHUHN O
npuposie. BeimonHeHne y4eOHBIX 3aJaHU, JIEeMOHCTPUPYIOIINX
OCBOCHHE OCHOBHBIX TMOHITHHA, (PU3NYECKUX BEIMYMH M 3aKOHOB
Kkypca ¢pusuku 10-11 kiaccos.

bubmoreka [JOK
https://m.edsoo.ru/7f41c97¢

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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KanenpapHo-temaTtndeckoe miiaHupoBaHue 1o npeamery «®@usuka» (10 kiaacc, 6a30Bblil ypOBEeHb)

Ha 2023-2024 yyeOHbIii 1o

Yuureab Manunosckas Exatepuna BukroposBHa

Ne Hara Tema ypoka ®DopmupoBaHHe (PYHKIMOHAILHON I'PAMOTHOCTH DJIEeKTPOHHbIE
YPOKa | NpoBeleHUs (undposbie)
iaH | ¢gaxkr o0pa3oBaTe/bHbIE
pecypcesl
Pa3zjen 1. ®usuka u MeToAbI HAYYHOT0 MO3HAHUA (24)
PacrniozHaBaTh Npo0sieMbl, KOTOpbIE MOXXHO PEIIUTh IPH bub6nuoreka [IOK

oMOIIM (U3MUECKUX MeToM0B. Paznmuuath Qusmueckue

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

®usuka — Hayka O MNPHUPOJE.
SIBIICHUS B OKPY’KaIoIIeM MHUpE. [IpumeHuTh
1 Hayuynbie  MeToapl  MO3HAHHUS
COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHbIE 3HAHMS  JJIA
OKPY’KaIOIIEero MUpa .
oObsicHeHust  aprneHuit. Cpenatb W MOATBEPAMTH
COOTBETCTBYIOIINE TPOTHO3BI.
AHanu3upoBaTh, HWHTEPNPETHPOBATH JaHHBIC M JIEIATh
Ponrp wm wmecto ¢u3uku B P ’ pHpeThp a A
. | cooTBeTCTBYIOIINE BBIBOJIEI. [IpemnoxuTh
dbopMupoBaHUU COBPEMEHHOM
o 00BACHUTENBHEIE THIIOTE3HI. [IpumeHuTh
2 HAay4yHOM  KapTUHBI MHUpa, B
o COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAHHS  JJIA
MPaKTUYECKOU JIeITCILHOCTHU -
Toei 00BsICHEHMS sBJICHUI. Pacmo3HaBaTh, HCIOJIB30BaTh M
C0371aBaTh OOBSICHUTEIHHBIC MOJICIIA U MTPEACTABJICHHSI.
Paznen 2. Mexannka (184)
Pacmo3naBaTe mpoOsIeMbl, KOTOPbIE MOKHO PEIINTh TPH bubmuorexa [{OK
Mexannueckoe JIBUKEHHUE. .
OMOIIK  (PU3MUECKUX METOM0B. Paznmuuath (usmueckue | hitps://m.edsoo.ru/7f41bf72
OTHOCHUTENLHOCTD
SIBIICHUS B OKpY>Karolem MHpE. [TprumeHuTH
3 MEXaHUYECKOTO JBUKEHMUS.
COOTBETCTBYIOIIME E€CTECTBEHHOHAYUYHbIE 3HAHUS  JJIA
[Iepemeienue, CKOPOCTb, o
CKODCHIE o0bscHeHuss  sBiaeHud. Chematb ©W = TOATBEPIUTH
yerop COOTBETCTBYIOIINE MPOTHO3HI.
AHanu3upoBaTh, HHTEPHPETUPOBATH JaHHbICE W JEJaTh
COOTBETCTBYIOIINE BBIBOJIEI. [Ipemnoxuth
4 PaBHOMEpHOE  TpSIMOJWHEHHOE | OOBSICHUTEIIHHBIC THIIOTE3HI. [IpumeHuTH
JIBIDKCHHUE COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAHWUS  JJIA
00bsACHEHHsT sBJIeHUH. Pacmo3HaBaTh, HCIOIL30BaTh U
C0371aBaTh OOBSICHUTCIIHbHBIC MOJCIIH U MPESACTABICHHMS.
5 PaBHOYyCKOpeHHOE AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHbICE W JejNaTh
MNPSIMOJIMHEMHOE JIBUYKEHUE COOTBETCTBYIOIINE BBIBOJIEL. [IpemnoxuTh
00BACHUTENBHEIE THIIOTE3HI. [IpumeHuTH
COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHbIE 3HAHMS  JJIA




oObsicHeHust  sBieHuid. Cnenatb W MOATBEPAHTH
COOTBETCTBYIOIIUE MPOTHO3BI.

CobmoiaTh TpaBHiia OE30MMACHOTO TpyAa MpU padoTe ¢

CBoBosHoe mazienne. YcKopeHHe y4eOHBIM u J1ab0paTOPHBIM 000py0BaHUEM.
6 AHanmM3UpoBaTh, WHTEPIPETUPOBATH JIAHHBIE M JEJaTh
CBOOOTHOT'O Ta/ICHUS
COOTBETCTBYIOIIINE BBIBO/JIBI. [Ipennoxuth
00BSICHUTEIIbHBIE THIIOTE3bI.
CobmronaTh mpaBuiia 0€30MacHOTO TpyAa Mpu padoTe ¢
KpuBouHeiiHoe J— y4eOHBIM H JTa0OpaTOpHBEIM 00OopymoBaHueM. CoOoaaTh
7 JIBUOKCHME MATEpHATHON TOUKM mpaBuiia 0e30MacHOro Tpyaa mpu paboTe ¢ y4eOHBIM U
1a060pPaTOPHBIM 00opyToBaHUEM. AHaIM3UpOBaTh,
10 OKPYKHOCTH
UHTEPIPETUPOBATh JaHHBIE U JI€1aTh COOTBETCTBYIOIIIHE
BBIBOJIBI.
[TpuHuun OTHOCUTENBHOCTH | Pa3nuuate BOITPOCHI, KOTOpbIE BO3MO>KHO
] lanunes. WuepunanbHble | €CTECTBEHHOHAYYHO HCCJIEIOBATb. Pacrnio3naBats,
cuctembl oTcueTa. [lepBbIil 3aKOH | HCMIONTB30BAaTh M CO3/1aBaTh OOBSCHUTENbHBIE MOJETH U
Hrrorona MPEICTABJICHUS.
Macca tema. Cuna. I[Ipunnun | Mcmonb3oBate Moaenu AJsi OOBSICHEHHSI CBOWCTB BEIIECTB
9 cynepnosuiuu  cwi.  Brtopo# | u SIBJICHUM. OOBsACHATD pe3yabTaThl OIIBITOB.
3aKOH HeroToHa s | Pacno3naBats, HCIIOJIb30BaTh u co3/aBaTh
MaTepHAITbHONU TOYKH O0OBSICHUTEIIbHBIE MOJICIIN U TTPEICTABIICHHUSI.
[IpoBoauTh TpsiMble H3MEPEHUS (U3MUECKUX BEIUYHH;
3alyChIBaTh MOKa3aHUs MNPUOOPOB C y4ETOM 3aJaHHOU
10 Tpetnii 3akoH HploToHa I | aOCONIOTHOW TMOTPEIIHOCTH HU3MepeHuil. BcnoMHUTH U
MaTepuaibHBIX TOUEK INPUMEHUTh  COOTBETCTBYIOLIME  €CTECTBEHHOHAYYHbBIE
3HAHUSL. [IpumeHuTs COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIE 3HAHUS )i O0BSCHEHUS SIBJICHUM.
Pasnmuyate (Qu3uveckue SBICHUS 10 ONUCAHUIO UX
XapakTepHBIX  CBOMCTB W  Ha  OCHOBE  OIIBITOB,
3aKOH BCEMHPHOTO TATOTEHUS. | JEMOHCTPUPYIOIIMX  JaHHOE  (PU3NYECKOE  sIBIICHUE.
11 Cuna TSKECTH. [lepBas | Pacio3naBath TmposiBiicHHE (DU3UYECKUX  SBJICHHA B
KOCMHUYECKasi CKOPOCTh OKPY’)KaIOIIeM  MHpE, BBIIEISAS MX  CYIIECTBEHHbBIC
cBoiicTBa/mpu3Haku.  [IpUMEHHUTH,  COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHbBIC 3HAHUS i1 O0BSICHEHUS SIBJICHUIA.
12 Cuna ympyroctu. 3akoH ['yka. | Pasnuyare (Qu3uueckue SBJIEHHUS 10 OINHUCAHUIO UX

Bec Tena

XapaKTEpHBIX  CBOWCTB M  Ha  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIMX  JaHHOEe  (U3NYECKOe  SBICHHE.
PacniozHaBaTh mposBieHHE (U3NYECKUX SIBICHUA B




OKpYXaloIlleM MHpEe, BbIAEHAS UX  CYyIIECTBEHHBIE
CBOWCTBa/NPU3HAKU CoznaBath COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIC KPaTKHE COOOIIECHHUS Ha OCHOBE 2 —
3 HUCTOYHMKOB MH(pOpPMAIMM, TPAMOTHO HCIOJIb30BAThH
U3yYeHHBI TOHATUHHBIA  ammapar Kypca  (HU3HUKH,
CONPOBOKAATH BBICTYIIJICHUE NTPE3ECHTALIMEH .

Cuna tpenuss. Koaddumuent
TpeHud. Cwia CONpPOTHUBIICHUS

Hcnonk30BaTh MOAETH JIsl OOBSICHEHHSI CBOMCTB BEIIECTB.
OOBsACHATH (U3MYECKHE TPOIeCChl M CBOWCTBA Ted:
BBISIBJIATb TMPUYUHHO -CJICJICTBEHHBIE CBSI3H, CTPOUTH

13 N
IpU ABW)KCHUU TeJla B XKHUIKOCTH | 0ObsicHeHHMEe W3 | —2 JOTrMYecKuX IaroB C OMOpOW Ha
WJIU rase CBOWCTBA  (PU3MUECKUX  SIBJICHUH,  3aKOHOB  WJIH
3aKOHOMEPHOCTEH.
[TocrynarensHoe u | Pacno3sHaBaTh mpoOseMbl, KOTOPbIE MOYKHO PEIIUTh IpPU
BpallaTeIbHOe JIBUKEHHE | TOMOIIM (U3UYECKUX METOAOB. Paznmuate duznyeckue
14 a0CONIOTHO  TBEPAOrO  Teia. | SBJICHUS B OKpy2Karolem MHpE. IIpumeHnTs
MowmeHnT cunbl. [lnedo CHITBL | COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHHS U
VYcinoBust paBHOBecHsi TBEPHOTO | 0OBsicHeHUsT — sBieHWd. Crematb W TOATBEPAHTH
Tena COOTBETCTBYIOIIIKE MTPOTHO3HI.
. AHanu3upoBaTh, WHTEPIPETHUPOBATH [aHHBIE U JIETaTh
WNMnynbe MaTepuanbHOH TOYKH,
COOTBETCTBYIOIIINE BBIBOJIBI. [Ipennoxuts
CUCTEMBbl MaTE€pPHAIbHBIX TOYEK.
00BSCHUTEINIbHBIE THITOTE3HI. [TpumeHUTH
15 Nmmnynse CHJIBL. 3akoH
COOTBETCTBYIOIIUE E€CTECTBEHHOHAYUYHbIE 3HAaHUA JUId
COXpaHEHHUS UMITyJIbCA. o
oObsicHeHUs sBiIeHUN. Pacno3HaBaTh, HCIOJB30BaTh U
PeaktuBHOE NBHXKEHUE
C03/1aBaTh O0BSCHUTEIIbHBIC MOJICIH U IPEACTaBICHUS.
AHanu3upoBaTh, WHTEPNPETHPOBATh JaHHbBIE U J€JaTh
Pabora u MOIIHOCTH  CHIIBI. P ’ PHPETHD s A
COOTBETCTBYIOIIINE BBIBOJIBI. [IpennoxuTh
Kunernueckas SHEPTrHUs
. 00BSACHUTENIbHBIE THITOTE3HI. [TpumeHUTH
16 MaTepuaJIbHOW TOo4kd. Teopema
.. | COOTBETCTBYIOIIIUE E€CTECTBEHHOHAYUYHbIE 3HAaHUA JUIA
00 M3MEHEHMH KUHETHYECKOMN .
SHEDLHI oObsicHeHust  aBineHuidl. Cpenatb W MOATBEPAMTH
P COOTBETCTBYIOIINE IPOTHO3HI.
[ToTenmanpHas sueprus. | CoOmogaTe mpaBuia 0e30macHOrO Tpyla Mpu padore ¢
[lorennuanbHas SHEPrus ynpyro | yueOHbIM " 1a00paTOPHBIM 000pyIOBaHUEM.
17 nehopMUpPOBaHHON NPYXKUHBIL. | AHAIM3UPOBATh, HMHTEPNPETUPOBATh JaHHBIE M JI€JIaTh
[loTenunanbHass »SHEPrus Teja | COOTBETCTBYIOILIME BBIBOJIBI. [IpennoxuTh
BOJIM3H MOBEPXHOCTH 3eMJIU 00BSCHUTENIbHBIE TUIIOTE3bI.
18 [MoTeHnmanbHbIC u | CoOmonate mpaBmia OE30MacHOTO TpyAa Mpu padoTe ¢

HEIIOTCHUUAJIbHBIC CHIIBI. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CUJI C

y4eOHBIM M J1abopaTopHBIM 0OopyaoBaHueM. CoOiroaaTh
nmpaBujaa 0€30MacHOro Tpyda HpH padoTe ¢ y4eOHBIM U




M3MEHEHUEM MEXaHHUYECKOH | 1ab0opaTOpHBIM 000pyIOBaHUEM. AHanu3upoBars,
SHEPrMUM CHUCTEMBbI TeJl. 3aKOH | MHTCPIPETHPOBATh JaHHBIC W JEJaTh COOTBETCTBYOIIUE
COXPAaHCHUA MeXaHU4YeCKOU BBIBOJbI.

SHEPIHH

JlabopaTopHas pabora | Paznuuath BOITPOCHI, KOTOpbIE BO3MO>KHO
«HccnenoBanne CBSI3W  pabOTHI | €CTECTBEHHOHAYYHO UCCIIC/IOBATb. PacniozHaBath,

19 CHJIBI c U3MEHEHHEM | HCIIONIb30BaTh M CO3/1aBaTh OOBSCHHUTENBHBIE MOJCIU U
MEXaHUYECKON SHEpPruM Tella Ha | MPEACTABICHUS.
MpUMEPE PACTHKEHUS PE3UHOBOTO
KLYTa»
Hcnonp30BaTh MOIENN i1 OOBSICHEHUS CBOICTB BEILECTB
KonrponsHast pabora mo Teme .
20 (K HHOMATHEA. Tunamuxa. U SIBJICHUN. OOBSICHATH ~ pe3yJbTaThl  OINBITOB.
Pacrnio3naBats, HCII0JIb30BaTh u CO3/1aBaTh
3aKOHBI COXPAHEHUS B MEXaHUKE»
00BSICHUTENbHBIE MOJIENIU U MPEACTABICHUSI.
Pasnen 3. Mogekyasipuasi pusuka u TepMoguHamMuka (244)
Pacnio3naBaTh mpoOIEMBI, KOTOPBIE MOXKHO PEIIUTH TPH bubnmoreka [JOK
OcHOBHBIE HOJIOXKEHUS | ToMomy  (M3MYecKnX MeTomoB. Pasmmdars ¢usmdeckue | https:/m.edsoo.ru/7f41bf72
71 MOJIEKYJIIPHO-KUHETUYECKOU SIBIICHUSI B OKpY’KaloIIeM MHUpE. [IpumeHuTh
Teopuu. bpoyHOBCKOE NBHKEHHE. | COOTBETCTBYIOIIME €CTECTBEHHOHAyYHble 3HAHMS  JUIS
Huddyszus o0bsicHeHus:  sBrneHuit. Cnenatb W MOATBEPAHTH
COOTBETCTBYIOIIKE MPOTHO3HI.
AHaNM3UpoBaTh, UHTEPIPETUPOBATH JAHHBIE M JENaTh
Xapaktep JIBUYKEHHUS U | COOTBETCTBYIOIIUE BBIBOJIBI. [Ipenyioxuth
2 B3aUMOJICUCTBUS 9acTull | 0OBSICHUTEIIbHEBIE TUIIOTE3BI. [IpumeHuTh
BelleCcTBA. Mogenn CTPOEHMs | COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAHMS  JIA
ra3o0B, JKUIAKOCTEU U TBEPIBIX TeNl | OObsSCHEHUS sBICHW. Pacmo3HaBaTh, HCMONB30BaTh U
C03/1aBaTh OOBICHUTENIbHBIE MOJIENIH U IPEICTABICHUS.
AHanM3UpoBaTh, WHTEPIPETUPOBATH JAHHBIE M JIENATh
COOTBETCTBYIOLIUE BBIBOJIBL. [Ipenyioxuth
23 Macca Momnekyn. KomudecTBo | 00BsICHUTENBHBIC TUIIOTE3BI. IIpumeHuTH
BeuecTBa. [locTostHHas ABorajpo | COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAHMS  JIA
oObsicHeHus:  sBineHuid. Cnenatb W MOATBEPAHTH
COOTBETCTBYIOUINE IPOTHO3BI.
24 TermnmoBoe paBHoBecue. | CoOmroaTh MmpaBwiia 0€30MacHOTO TpyJa Hpu padboTe C

TeMmneparypa u €€ H3MEpPEHHUE.
[IIxana remneparyp Llenbcust

y4eOHBIM u J1ab0paTOPHBIM 00opyI0BaHUEM.
AHanM3upoBaTh, WHTEPIPETHPOBATH JaHHBIC H JIETATh
COOTBETCTBYIOIIUEC BBIBOJIBI. [IpemnoxuTh

O0O0BSICHUTENLHBIE THIIOTE3EI.




N neanbubiii ras B MKT.

CobmoaTh TpaBHiia OE30MACHOTO TpyAa MpU padoTe ¢
y4eOHBIM M J1abopaTopHBIM 0OopyaoBaHueM. CoOiroaaTh
mpaBmiia OE30MacHOTO Tpyaa mpu paboTe ¢ y4eOHBIM U

2 OcHoBHoe ypaBHenne MKT J1a60paTOPHBIM 000pyIOBaHUEM. AHaJIM3UPOBATH,
MHTEPIIPETUPOBATh JIaHHBIE M JIEN1aTh COOTBETCTBYIOLIME
BBIBOJIbI.
AbcomoTHas Temneparypa Kkak | Pasnnyars BOIIPOCHI, KOTOpBIE BO3MO>KHO
Mepa CpeAHed KHHETHYECKOW | eCTECTBEHHOHAYYHO UCCIIe10BaTh. PacrniozHaBaTs,
26 SHEPTUM  JIBWKCHUS  MOJIEKYJL. | MCTIOJIB30BaTh M CO37aBaTh OOBSICHUTEIBHBIE MOJEIH H
VYpaBHeHHe MeHieneeBa- | peicTaBICHUS.
Kiraneiipona
Vcnonb30BaTh MOAENTH JUIsl OOBSICHEHUSI CBOWCTB BEILECTB
27 3aKoH JlanbTOHA. l'azoBble | 1 sABICHUI. OOBSICHATD ~ pe3yJbTaThl  OIBITOB.
3aKOHBI PacrnioznaBatb, HCMOJIb30BaTh u co3/1aBaTh
0OBSICHATEIIbHBIC MOJIENTN ¥ MTPEICTABICHHSL.
[TpoBomuTh npsMble H3MEpPEHHUsS (UINUYECKUX BEIUYMH;
JlaGoparopHas paboTa | 3anmuchIBaTh IOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOU
78 «HccnenoBanue 3aBUCUMOCTH | aOCOJIOTHOM MOTrpemIHOCTH H3MepeHuid. BcermomHuUTh
MEXJy MapaMeTpaMy COCTOSHUS | IPUMEHUTh  COOTBETCTBYIOLIME  €CTECTBEHHOHAYYHbIE
pa3pe’KEeHHOro razay 3HaHUS. ITpumenuts COOTBETCTBYIOILINE
€CTECTBEHHOHAYYHbIE 3HAHUS i1 O0BSCHEHUS SIBJICHUM.
Paznuuate (Qusnueckue SBICHUA MO ONUCAHUIO HX
XapaKTepHbIX  CBOMCTB M HAa  OCHOBE  OIBITOB,
W3onpoueccsl B UaEaIbHOM Ta3e | JEMOHCTPUPYIOIIUMX  JaHHOE  (U3MYECKOoe  SBICHHE.
29 " 170:¢ rpaduyeckoe | Pacno3HaBarh mposiBieHHe (PU3MUECKUX  SABIECHUN B
IIPEJICTaBICHNE OKpYXaroIlleM MHpEe, BBIACHAS HX  CYyIIECTBEHHBIE
cBoiicTBa/mpu3Haku.  I[IpUMEHHUTH  COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHbIE 3HAHUs JUIsl OOBSICHEHUS SIBICHUIA.
30 BuyTtpennsis sHeprus | Pasnuuate (Qusnueckue SABICHUS 10 ONMHCAHUIO HX
TEPMOAMHAMMUYECKON CUCTEMBI U | XapaKTEpHBIX CBOMCTB M HAa  OCHOBE  OIBITOB,
CHoco0BI eé U3MEHEHHUs. | IEMOHCTPUPYIOUIMX  JlaHHOe  (pu3Myeckoe  sIBICHHE.
KomnyectBo Temnotel u pabota. | Pacno3naBate mposiBieHHe  (QU3MYECKHX ~ SBICHUH B
BayTtpenHnss SHEPIUs | OKPY)KaIOLIeM MHpE, BBbIIENSSI HUX  CYIIECTBEHHBIE

OJHOATOMHOT'O HACAJIbHOI'O I'a3da

CBOICTBa/TIPU3HAKT . CoznaBath COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE KPAaTKUE COOOIIEHUSI HA OCHOBE 2 —
3 UCTOYHMKOB HH(MOpPMAIMM, TPAMOTHO HCIOIB30BAThH
W3Y4YEHHBI TOHATHMHBIA  ammapaT Kypca  (pusukw,
COIMPOBOXAATh BLICTYILIICHHUC Hp€3eHTaHH€ﬁ .
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Bunbl Teruionepenaun

OOBsicHATD (U3MYECKHE TPOLECCHl M CBOMCTBA Tell.
OnucelBaTh HW3Yy4YECHHbIE CBOWCTBA Tel U (U3MUYECKUE
SBIICHUA, UCHONB3Yys (pusnyeckue BenuuuHbL. [IpoBOIUTH
npsiMble W KOCBEHHBIE H3MEpEHUs, HCCIeOBaHUE
3aBucuUMocTeil. Pemate pacuérHele 3agaun B 1-2
JIEHCTBUS. XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHE
SIBJICHHS U TIPOLIECCHI, HCIIOJIB3Ysl (pU3MUECKUE 3aKOHBI.
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VYnenpHas TEIUIOEMKOCTD
BemiecTsa. KOJIMYECTBO TEIJIOTHI
npu TerJIonepeaye.

AnnabaTHBIN MPOIECC

OOBsCHATH (PHU3MYECKHE TPOIECChl M  CBOWMCTBA  TEll.
OnuceiBaTh W3YYCHHBIC CBOWCTBA TeN W (DU3HUECKUC
SBIICHUS, UCTIONB3YS (pusmueckue BenuduHbl. [IpoBOAUTH
npsiMble W KOCBEHHBIE  HU3MEpPEHHUA, HCCIIeIOBAaHUE
3aBUcUMOCTeH. Pemate pacu€tHple 3amaun B 1-2
neicTBusl. XapakTepu3oBaTh CBOMCTBA TeJ, (PHU3HUYECKHE
SBIIGHUS. U TIPOIIECCHI, HCIONB3Ys (PU3NUYECKHE 3aKOHBHI.
OTnuyath apryMeHThl, KOTOPbI€ OCHOBAaHbI Ha HAayYHBIX
JI0OKa3aTelIbcTBaX, OT apryMEHTOB, OCHOBAHHBIX Ha JIPYTUX
COOOpaXKESHUSIX.

33

IlepBbIii 3aKOH TEPMOJAMHAMUKHU U
€ro IPUMEHEHHUE K U30Mpolieccam

OnucwIBaTh HN3YUCHHBIC CBOMCTBA Tell H (I)I/I3I/I‘IGCKI/IC
SIBJICHUS, HCIIOJIb3Ys (bmnqecxne BCJIIMYHUHBI, npu
ONMCAHUU TIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II>’I CMBICJI
HCIOJIb3YyCMbIX BCJIIMYUH, HX 0003HaYECHUS H [S1050500005)
HU3MCPCHUS, HAXOIOUTbH (I)OpMy'J'ILI, CBA3bIBAIONIUEC JTAHHYIO
(1)I/ISI/I‘~IGCKYIO BCJIMYMHY C JOPyruMud BCJIWMYHMHAMU
Pacrnio3naBats IIPOABJICHUC N3YUCHHBIX (I)I/I?»I/I‘ICCKI/IX
SIBIICHHI B OKpYy’Karomem Mupe, BBIACIIAA ux
CYHICCTBCHHBIC CBOIicTBa/ IMPU3HAKN BcnomHuTH u
MMPUMCHHUTDH COOTBCTCTBYIOIIIHE C€CTCCTBCHHOHAYYHBIC
3HAaHUA .
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HeoOpatumocts  mporeccoB B
MIPUPOJIE. Bropoiu 3aKOH
TCPMOANHAMUKHA

OObsACHATH (U3MYECKHE TPOIECChl M CBOWCTBA Tell:
BBISBJISITH IIPUYMHHO -CJIEJCTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHue u3 1 —2 jormyeckux 1aros ¢ onopoit Ha 1 —2
U3yUYEHHBIX CBOMCTBA (PM3UUECKUX SABICHUU, (PU3UUECKUX
3aKOHa WIH 3aKOHOMEPHOCTH . [Ipumenuts
COOTBETCTBYIOIIUE E€CTECTBEHHOHAYUYHbIE 3HAaHUA Ul
0OBSICHCHHS SIBJICHUM.
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[Mpunuun  peiictBuss u  KI1J]
TEIIOBON MAIlIMHEI

OnuckiBaTh HU3YYCHHBIC CBOICTBA TE€I H (bl/ISI/I‘-IeCKI/IC
SIBJIICHUS, HCIIOJIb3YyA (bnmqecxne BCJIIMYHUHBI, npu
OIIMCAHMHM IIPABHIJIBHO TPAKTOBATH (l)I/ISI/I‘-ICCKI/Iﬁ CMBICJI




UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHUS M EIUHHIIBI
U3MEpEHUs], HAXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE TAHHYIO
¢u3nUecKyr0  BEIMYMHY C JAPYTUMH  BEIMYMHAMH.
Pacrio3HaBaTh  MposiBI€HHE U3YYEHHBIX  (UINYECKUX
ABJIGHUH B  OKpPYXXalOIIEM  MHpE,  BBIIEHAS  UX
CYyILIECTBEHHbBIE CBOICTBA/pU3HAKH [IpumenuTs
COOTBETCTBYIOIIUE E€CTECTBEHHOHAYUYHbIE 3HAaHUA JUId
00BsICHEHHS SIBJICHUH .
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Pacno3naBaTe 1IIpPOCTBIE TEXHUYECKHE YCTPOWCTBA H
U3MEpUTENIbHBIE MPUOOPBl MO CXEMaM M CXEMAaTUYHBIM
pUCYHKaM. YKa3bplBaTh NPUHIMIMBI JEHCTBUS NpUOOPOB U
TEXHUYECKUX ycTpoicTB OOBSICHUTH IMOTEHIHAIbHBIE
IIPUMEHEHUS €CTECTBEHHOHAyYHOIO0  3HAHUA  JUId
oOmrecTBa .
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XapakTepHu30BaTh CBOWCTBA Tell, (DU3MUECKHUE SBICHHUS W
MPOLECCHl, HCMONB3Yysl (U3MUECKHe 3aKOHBI, MPH STOM
JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBAThH
€ro MareMaTH4ecKkoe BbIpakeHue. OTinyarh apryMEHTHI,
KOTOpbIE OCHOBaHBl HAa HAYYHBIX JOKAa3aTelbCTBAX, OT
apryMEHTOB, OCHOBAHHBIX Ha APYTUX COOOpaKEHHUSX.
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[ukn Kapno u ero KIITJ{
DKOJIOTHYECKHE poOIIEMbI
TEIUIOPHEPTETHKHU

O0o0maromuii YPOK
«Monexynsipaas gpusuka. OCHOBBI
TEPMOJMHAMHUKI

OnuceiBaTh H3Yy4YEHHbIE CBOWCTBA Tl U (U3HUYECKUE
SBJICHUSA, WCIOJb3ys (U3NYECKHE BEIUYUHBI; IPH
ONMCAaHUU TPABUIBHO TPAKTOBaTh (U3HUECKUN CMBICI
UCTOJIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS M EIUHMILIBI
U3MEpEHMs], HaXOAUThb (OPMYJIbI, CBSA3BIBAIOLIUE JAaHHYIO
¢u3nuecKyr0  BEIMYMHY C JAPYTUMH  BEJIMYMHAMM.
PacniosHaBaTh  MposiBIEHHE U3YYEHHBIX  (U3NYECKUX
ABJICHU B  OKpPYXKalOIlEM  MHpE,  BBIIEHAS  UX
CyIIECTBEHHBIC CBOMCTBA/MIPU3HAKH . PazmuyaTs BOIPOCHI,
KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYYHO MCCIIE0BATb .
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KontponbHas pabora mo Teme
«MonexkynsipHas ¢puznka. OCHOBBI
TEPMOANHAMHKN

OOBsACHATH (U3MYECKHE TPOIeCChl M CBOWCTBA Tell:
BBISBJIATH IPUYMHHO -CJIEJCTBEHHBIE CBSI3H, CTPOMTH
o0bsicHeHue u3 1 —2 Jormyeckux Iaros ¢ onopoit Ha 1 —2
M3yUYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUH, (PU3UUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH. PemiaTs pacu€THble 3a7auu B
1 —2 neiicTBUS 1O OJTHON U3 TeM Kypca (pU3MKH, UCTIONb3Ys
3aKOHBI W (opMyINBI, CBsA3BIBalONIUE  (HU3UUECKUE
BEIMYMHBI: HAa OCHOBE aHaJM3a YCIOBMs  33aJaud




3aMUChIBaTh KPATKOE YCIIOBHE, MOJCTABIATH (pU3MUecKue
BEJIMYMHBI B (OPMYJIbI U MPOBOJAUTH pacyéThl Pazmuuarth
BOIIPOCHI,  KOTOpPbIE  BO3MOXHO  €CTECTBEHHOHAYYHO
HCCJIEIOBATD.

[TapooOpa3zoBanue u

Pacno3naBaTe 1IpOCTBIE TEXHUYECKHE YCTPOWCTBA H
U3MEpUTENIbHBIE MPUOOPBl MO CXEMaM M CXEMAaTUYHBIM

40 KoHAeHcauus.  McnapeHne W | pucyHKaM. YKa3blBaTh NPHUHLMIIBI AEUCTBHUS NMPUOOPOB U
KHIICHUE TEXHUYECKUX YCTPOMCTB . Pa3nuuaTh BOIPOCHI, KOTOpBIE
BO3MOKHO €CTECTBEHHOHAYYHO MCCIIEI0BATH.
OOBscHATH (U3MYECKHE TMPOLECChl M CBOWCTBA TeI:
BBISIBJISITH  NIPUYUHHO-CIIEACTBEHHbIE  CBSI3U, CTPOUTH
o0BsicHeHne U3 1 —2 moruvecKkux IaroB ¢ onopoii Ha 1 —2
AOcomoTHasT W OTHOCHTEJbHAS | M3YYEHHBIX CBOMCTBAa (DM3NYECKHUX SIBICHUH, (U3NIECKUX
41 BIIQ)KHOCTh BO3[yXa. | 3aKOHA WJIM 3aKOHOMEPHOCTH. Pacrmo3HaBaTh NpOsBICHHE
Haceimennsiii map M3yYeHHBIX (DU3MYECKHUX SIBICHUH B OKPYXKAIOIIEM MHpE,
BBIIENAS ~ UX  CYIIECTBEHHblE  CBONCTBA/TIPU3HAKHU.
Pacno3naBats, HCIIOJIb30BaTh 51 CO3/7aBaTh
0OBSICHUTEJIbHBIE MOJICNIU U MTPEICTABICHHUS.
OObsACHATh (U3MYECKHE TPOIECChl M CBOWCTBA Tell:
TBépnoe teno. Kpucramimyeckue | BBIABIAT NPUYUHHO -CJIEACTBEHHBIE CBSI3H, CTPOMTH
u amop(dubIe Tenma. AHU30TponHs | 0ObSICHEHHE U3 1 —2 JTOTWYECKHUX IIaroB ¢ omopoit Ha 1 —2
42 CBOWCTB KpuCTaUIOB. JKujaKMe | M3yuyeHHBIX CBOMCTBAa (PM3NYECKUX SIBICHHUH, (PU3NUECKUX
KPHUCTAJLIBI. CoBpeMeHHBIE | 3aKOHA 158107 3aKOHOMEPHOCTH. Pacno3naBarts,
MaTepuabl UCMOJIb30BaTh U CO37aBaTh OOBSACHUTEIbHBIC MOJEIU U
IIPEACTABJICHMUSL.
Pacnio3sHaBaTh MNpoOCTblE TEXHMUYECKHE YCTPOMCTBA H
[InaBneHne ¥ KpUCTAIIM3ALUS. | U3MEPUTENbHBIE MPUOOPHI MO CXEMaM U CXeMAaTUYHBIM
43 VYaenbHas TeIUIOTa IUIABJICHHS. | pUCYHKaM. YKa3bIBaTh NMPHHLMUIBI JICHCTBUS NPUOOPOB U
Cyb6numarnus TEXHUYECKUX YCTpOWCTB . Pacmno3HaBaTh, HCIONB30BATh U
C03/1aBaTh OOBSCHUTEIbHBIC MOJICIH U MPE/ICTABICHUS .
44 YpaBHeHHE TEIJIOBOTO OaslaHca Pacno3HaBaTh MpoOCThIE TEXHUYECKHUE YCTPOMCTBA U

W3MEPUTENbHBIE MPUOOPHI MO CXEeMaM U CXeMAaTUYHBIM
pucyHkaM. OOBSCHATh (PU3NYECKHUE MPOIECCHI U CBOWCTBA
TEJ: BBISBJISATH MPUUYUHHO -CJICJICTBEHHBIE CBSI3H, CTPOUTH
00bsicHeHHE U3 1 —2 TOTHYECKUX IIaroB ¢ omopoit Ha 1 —2
W3YYCHHBIX CBONCTBa (PU3WYECCKUX SIBICHUH, (PUINIECKUX
3aKOHAa WJIM 3aKOHOMEpPHOCTU. YKa3bIBaTh MPUHIUIIBI
JeHCTBUSL  mMpUOOPOB W TEXHWYECKHUX  YCTPOMCTB.




Pacmo3naBarn, HCII0IB30BaTh u
0OBSICHUTEIIbHBIC MOJICIIA W TIPEICTABIICHHUSI.

co3aaBaThb

Paznen 4. Duexkrpoaunamuka (224)
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DnexTpusarus TEJL.
Dnektpuueckuit 3apsia. JlBa Buaa
INEKTPHUYECKUX 3aPSI0B

OnucwIBaTh HN3YUCHHBIC CBOMCTBA Tell H (I)I/ISI/I‘ICCKI/IC
SIBJICHUS, HCIIOJIb3Ys (bmnqecxne BCIIMYHUHBI, npu
ONMCAHUU TIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II>’I CMBICJI
HCIOJIB3YyCMbIX BCJIIMYUH, HX 0003HaYCHUS H [S1050500005)
HU3MCPCHUS, HAXOIUTbH (I)OpMy'J'ILI, CBA3bIBAIOMIUEC JTAHHYIO
(1)I/I3I/I‘~IGCKYIO BCJIMYMHY C JOPyruMyd  BCJIMYHMHAMU
Pacrnio3naBats IIPOABJICHUC N3YUCHHBIX (I)PI?»PI‘ICCKI/IX
SIBIICHHUI B OKpYy’Karomem Mupe, BBIACIIAA ux
CYHICCTBCHHBIC CBoOIicTBa/ IMPU3HAKU BcnomHuTH u
MMPUMCHHUTDH COOTBCTCTBYIOIIIHE C€CTCCTBCHHOHAYYHBIC
3HAaHUA .

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72
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[TpoBOAHMKM, AMPICKTPUKH U
MOTYTPOBOIHUKH. 3akoH
COXpaHEHHUS AIEKTPUUECKOTO
3apsaa

OOBbsACHATH (U3MYECKHE TPOIECChl M CBOWCTBA Tell:
BBISBJISITH IIPUYMHHO -CJIEJCTBEHHBIE CBSI3H, CTPOMTH
o0bsicHeHue u3 1 —2 jormyeckux 1aros ¢ onopoit Ha 1 —2
U3yUYEHHBIX CBOMCTBA (PM3UUECKUX SABICHUU, (PU3NUECKUX
3aKOHa WIH 3aKOHOMEPHOCTH [Ipumenuts
COOTBETCTBYIOIIUE E€CTECTBEHHOHAYUYHbIE 3HAaHUA Ul
0OBSICHCHHS SIBJICHUH.
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B3aumopeiictBue 3apsiioB. 3akoH
Kyiona. Toueunslii
JJIEKTPUYECKUN 3apsi

OnuceiBaTh HU3y4YCHHbIE CBOICTBa Ten M (U3NYECKHE
SBJIGHUS, MCTONB3Yys (U3MUECKHe BEIMYUHBI, IPHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICH
UCIIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHHUS] W €IUHUIIbI
U3MEpPEHUs, HaXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
¢u3NYecKyl0 BEIMYMHY C JPYTUMH  BEJIUYMHAMHU.
Pacnio3HaBaTh NpPOSIBICHHE U3YYEHHBIX  (U3UUECKUX
SABJICHUM B  OKPYXKAlOIIEM  MHpe,  BBIIEIAA  UX
CYILLIECTBEHHBIE CBOWCTBA/TIPU3HAKU ITpumennTs
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbBIE 3HAHMS  JJIA
0OBSICHEHUS! SIBIICHUH .
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Hanpsx€HHOCTh AJIEKTPUYECKOTO
nosis. [lpuHuun cynepno3uun
JNEKTpUUeCKUX Tmoned. Jlunum
HaIpsKEHHOCTH

Pacno3HaBaTh MpoOCThIE TEXHUYECKHUE YCTPOMCTBA U
HU3MCPUTCIIBHBIC HpI/IGOpr II0 ¢cXeMaM U CXEMAaTUYHbIM
pUCYHKaM. YKa3blBaTh NMPUHIMIMBI JEHCTBUS TpUOOPOB U
TEXHUYECKUX ycTpoicTB OOBSICHUTH MOTEHIHAIHHBIE
MPUMEHEHUs €CTECTBEHHOHAYYHOTO 3HaHUSA A
oO1recTna .
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PaboTta cuit 351eKTpoCTaTHIECKOTO
OJIs. Ilorenmuann. Paznocthb
HOTEHIUAIIOB

XapakTepu30oBaTh CBOWCTBA Tel, (DU3MUECKHUE SBICHHUS U
MPOLIECChl, HCMONb3Yysl (PU3MUECKHe 3aKOHBI, IMPH STOM
JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBAThH
€ro MareMaTH4ecKkoe BbIpakeHue. OTindarh apryMeHTHI,
KOTOpbIE OCHOBaHbl HAa HAYYHBIX JOKA3aTeIbCTBAX, OT
apryMeHTOB, OCHOBAHHbIX Ha APYTUX COOOpaKEHHUSX.
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HpOBOI[HI/IKI/I n JUBJICKTPUKU B
SJICKTPOCTATHYCCKOM TI0JIC.
I[I/ISJIGKTqueCKaH
IMPOHUIIACMOCTD

OnuceiBaTh W3YYCHHBIC CBOWCTBA TeN W (DU3HUECKUC
ABIICHUSI, HCMONB3Ysd (U3MUECKHE BEIMYUHBIL, TMPH
OMHMCAaHWU TPABUIHHO TPAKTOBATh (DU3MUSCKUNA CMBICIT
UCIIONB3YEMBIX BENUYMH, MX OOO3HAYCHHUS] W EIUHUIIBI
WU3MEpEHUS, HAXOAWTH (YOPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
bu3nYecKyl0 BEIMYMHY C JPYTUMH  BEJIUYMHAMHU.
Pacrio3HaBaTh  MpOSIBICHHE W3YYCHHBIX  (PUIMICCKUX
SABICHUM B  OKpPYXXAlOIIEeM  MHpEe, BBIIEIAA  UX
CYIIECTBEHHBIC CBOMCTBA/MPU3HAKY . Pa3nuuaTh BOMPOCHI,
KOTOpbIE€ BOBMOYKHO €CTECTBEHHOHAYYHO MCCIIEIOBATh .
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DnekTpoémMkocTh. KoHneHncaTop

OOBsICHATD (U3NYECKHE TIPOLECCHl M CBOWCTBA TeEI:
BBISIBJIATh NPUYMHHO -CJEJICTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHue u3 1 —2 JIOTUYeCKUX IMIaroB ¢ onopou Ha 1 —2
U3yUYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUH, (PU3NUECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH. Perrats pacuéTHble 3a1a4u B
1 —2 neiicTBUS 1O OTHON U3 TeM Kypca (pU3MKH, UCTIONb3Ys
3aKOHBI ®W  (OpMYJBI, CBS3bIBAlOIIME  (DU3HUECKUC
BEJIMYMHBI: Ha OCHOBE aHalW3a YCIOBHMsS  3a/auyd
3allUCBIBATh KPATKOE YCIIOBHE, IOJCTABIATH (PU3MUECKUE
BEJIMYMHBI B (POpPMyJIBI U MPOBOAUTH pacuérhl Pazmuuarhb
BOTPOCHI,  KOTOpPBIE  BO3MOXKHO  E€CTECTBEHHOHAYYHO
HCCIIE/IOBATb.
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DNEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpA. DHeprust
3apsKEHHOT0 KOHJIEHCATOpa

Pacno3HaBaTe 1IpOCTBIE TEXHHYECKHE YCTPOWCTBA H
U3MEpUTENIbHBIE MPUOOPHl MO CXeMaM M CXEMAaTUYHBIM
pUCYHKaM. YKa3blBaTh NPUHLUIBI JEHCTBUS IpUOOPOB U
TEXHUYECKUX YCTPOMCTB . Pa3inuaTe BONIPOCHI, KOTOPBIE
BO3MO>KHO €CTECTBEHHOHAYYHO HUCCIIEIOBATD.
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JlaGopatopHas pabota
"U3mepenne BIIEKTPOEMKOCTH
KOHJeHcaTopa"

OOBsicHATh (U3MYECKHUE TPOLECCHl M CBOWCTBA TeI:
BBISIBJISITH IPUYUHHO -CJIEJICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHue u3 1 —2 JTOruYecKux IaroB ¢ onopo Ha 1 —2
M3YYEHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (PUINYECKUX
3aKOHAa WJIHM 3aKOHOMEpHOCTH. OmnuchiBaTh H3y4YEHHBIE




cBOiicTBa Tel ® (U3MUECKHUE SIBICHUS, HCIIOJIb3YS
¢dbuzndeckue BenuuuHbl. Pemath pacuérHele 3a1aun B 1 —2
NENCTBUS, UCTIONB3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIIIHEC
¢dbusznyeckue BEIWYMHBI: HAa OCHOBE aHAJM3a YCIIOBUS
3a/layd  3allMChIBaTh KPATKOE YCIOBUE, TOJICTABISATh
¢buznyeckue BeIUUUHbI B (POPMYJIBI M IPOBOJUTH PACUETHI.
XapakTepu30oBaTh CBOWCTBA Tel, (DU3MUECKHUE SBICHHUS U
MIPOLIECCHI, UCHIONB3yS  (U3UYECKHE  3aKOHBI
Pacrnio3naBats, HCII0JIb30BATh u CO3/1aBaTh
00BSCHUTENIbHBIE MOJICNIU U MPECTABICHUSI.

OnuceiBaTh W3y4YeHHBIE CBOMCTBa Ten H  (U3NYECKHE

[TpunIUI JecTBUs U | ABNICHUS, HUCIONB3Yysd (GU3NYECKUE BEJIUYUHBL, TpU
IpUMEHEHNE KOHJICHCATOPOB, | ONMCAaHUU TPAaBWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
54 KOITUPOBAIHHOTO anmapara, | UICTIOIb3yeMbIX BEIHUYMH, WX OOO3HAUECHHUS U EIUHHIIBI
CTpyHHOTO MPUHTEpA. | U3MEPEHUS, HAXOAUTh (POPMYIIBI, CBS3BIBAIOLINE JTAHHYIO
DneKTpocTaTHuecKas 3ammTa. | QU3NYECKYI0  BEIMYMHY C  JIpPYTMMH  BeJIMYHMHAMHU.
3azeMJiieHuE IEKTPOIPUOOPOB Bcnomuuth u MIPUMEHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIC 3HAHUS.
OnwuceiBaTh W3ydYeHHBIE CBOMCTBa Ten H (U3NYECKHE
. SBIICHUS, HCIONB3Ysd (U3MUECKHE BEIHYUHBL, TPH
DNEeKTpUUYECKUN TOK, YCIOBHS €r0o .
., | OMMCAaHUM TPABUIBHO TPAKTOBaTh (DUHMUECKUNH CMBICI
CYILLIECTBOBAHHS. [TocrosiHHBIN
UCTIONB3YEMBIX BENUYMH, MX OOO3HAYEHHS] U EIUHUIIBI
33 Tok. Cuna Toka.  Hanpsxerue, WU3MEpEeHHS, HAXOAWTh ()OPMYJIbI, CBS3BIBAIOIIUE TAHHYIO
Comnporusnenne. 3akoH OMa Jist P ’ PMYJIBL, y
¢bu3NYeCKyI0 BEIUYMHY C JPYTUMH  BEIUYMHAMHU.
y4acTKa Lenu
BcromauTh " MIPUMEHUTH COOTBETCTBYIOIINE
€CTeCTBEHHOHAYYHbIC 3HAHUS.
OnuceiBaTh H3Yy4YEHHbIE CBOWCTBA Tl U (U3HUYECKUE
[TocnenoBarensHoE, SBJICHUSA, WCIOJb3ys (U3NYECKHE BEIUYUHBI;, IPH
napasuieIbHOE, CMEIIIaHHOE | ONMCAHUU MPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI
56 COEIMHEHHE IIPOBOJIHUKOB. | UCTIOJIb3YEMbIX BEIWYMH, WX OOO3HAYEHUS M EIUHMILIBI
JlabopaTtopHas pabora «/3yuenue | u3mepeHusi, HaXOAUTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO
CMEIIAaHHOT O COeAMHEHMs | PU3MUECKYI0 BEJIMYMHY C JPYTMMH  BEJIMYHMHAMH.
PE3UCTOPOBY Paznuuate BOIIPOCHI, KOTOpBIE BO3MO>KHO
€CTECTBEHHOHAYYHO HUCCIIEI0BaTh.
57 Pabora u MotHOCTh | Co3aaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE KpaTKUE

3JIEKTPUYECKOTO  TOKA.  3aKOH
Hxoyns-Jlenna

COOOIIeHNs HAa OCHOBE 2 —3 HWCTOYHHMKOB HH(OpMALUH,
IPaMOTHO  HCIIOJNb30BAaTh  M3YYECHHBIM  TNOHATHIHBINA
ammapar Kypca ()U3MKH, COINPOBOXKIATH BBICTYIJICHHE




IIPE3EHTALUCH. XapakTepus3oBaTh CBOMCTBA  Tell,
¢bu3nyeckue sSBICHUS U IPOLIECCHl, UCTIONb3Ys (PU3NYECKHe
3aKOHBI; TPH 3TOM JaBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHa W 3alMChIBaTh €r0 MaTeMaTHYECKOE BbIpPaKEHUE.
Paznuuate BOIIPOCHI, KOTOpBIE BO3MO>KHO
€CTECTBEHHOHAYYHO MCCIIE/IOBATh.

58

3akou Oma TUTA IOJIHOU

(3aMKHYTOM) ANEKTPUUCCKON
uenu. KopoTkoe  3ambIkaHMe.
JlaGopaTopHas pabora

«13mepenne OJIC  uctouHuKa
TOKA W €ro  BHYTPEHHEro
COIPOTHUBIICHUS

Hcnonp30BaTh Npu  BBINOJIHEHWM YYEOHBIX 3aJaHUM
Hay4HO-TTOMYJIIPHYIO IuTepaTypy buznyeckoro
COLEpKaHUsA, CIIPABOYHBIE MaTepualibl, PECypChbl CETH
WHrepHeT; B1aaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus WHpOpPMAMM W3 OJHOW 3HAKOBOWM
CHUCTEMBl B JIpyryro. XapakTepu30BaTh CBOWCTBA Te,
(1)I/I3I/I‘-IGCKI/I€ SABJICHUA U IPOUECCHI, UCIIOJIb3Y (1)I/I3I/I‘I€CKI/I€
3aKOHBI; TPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHa M 3alMChIBaTh €r0 MaTEMATHYECKOE BBIPAKECHHUE.
OOBACcHUTH MOTEHIMAJIbHbBIE MIPUMEHEHUS
€CTECTBEHHOHAYYHOT'O 3HAHUS JJIsl OOIIECTBA.
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DJIeKTpOHHAA MPOBOJUMOCTD
TBEPJBIX METALJIOB. 3aBUCUMOCTh
COMPOTUBIIEHUSI  METaNIOB  OT
TEMIIEPATYyPHI.
CBepX1IpoBOAMMOCTh

OOBscHATH (U3MYECKHE TMPOLECChl M CBOWCTBA TeI:
BBISIBJISITH  NIPUYMHHO-CIIEACTBEHHbIE  CBSI3U, CTPOUTH
o0BsicHeHHne U3 1 —2 moruvecKkux IaroB ¢ onopoii Ha 1 —2
M3yYEHHBIX CBOWCTBA (PU3UUECKUX SBICHHUU, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH. PemaTe pacu€THble 3a1auu B
1 —2 neiicTBUS 1O OTHOW U3 TeM Kypca (pU3HMKH, UCTIONB3Ys
3aKOHBl M (GopMyJbl, CBs3bIBatOIIUE  (pU3nUECcKHe
BEIMYMHBI: HAa OCHOBE aHaJuM3a YyCIOBHMsS  3aladd
3allUCBIBAaTh KPaTKOE€ YCIIOBHE, MOJACTAaBIATh (PU3MUECKUE
BEJIMYMHBI B OPMYJIIBI U TIPOBOJMTH PACUETHI.
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DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[IpuBoauTh 1IPUMEPBI MPAKTHYECKOTO HMCIIOJIB30BAHUS
¢bu3nYecKuX  3HAHUM B TOBCEIHEBHOW  YKU3HHU.
Pacno3HaBaTe mpoOCThIE TEXHUYECKHME YCTPOMCTBA U
W3MEpPUTEIIbHBIE TPUOOPHI IO CXEMaM M CXEMaTHYHBIM
pUCYHKaM. YKa3bIBaTh MPUHIUIMBI JEHCTBHUS TPUOOPOB U
TEXHUYECKUX YCTpOMCTB. Pacno3HaBaTh, MCIIONB30BaTh U
C03/1aBaTh 06BACHUTENbHbIE MOAE/IV U NPEeACTaBNEHNA.
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[TomynpoBoaHUKH, ux
coOCTBEHHass ¥ IMpUMecHas
npoBoguMocTb. CBoiicTBa p—n-
nepexoaa. IlonynpoBOgHUKOBBIE

Pacno3HaBaTh mpoOCThIE TEXHUYECKHME YCTPOMCTBA U
W3MEpPUTEIIbHBIE TPUOOPHI IO CXEMaM M CXEMaTHYHBIM
pucyHkaM.  IlpuBoauts  mpuUMeEpBl  MPAKTUYECKOTO
WCIIOJIH30BaHUs (PU3NYECKHX 3HAHUW B IOBCEIHEBHOU




npudOpbI

xu3Hu. CoOmogarte mnpaBuwia 0OE30MacHOTO TpyJda INpHU
pabote c y4eOHBIM M JaOOPATOPHBIM OOOpPYIOBaHHEM.
VYka3plBaTh ~ NPUHLUINBI  JEHCTBUS ~ OpUOOpPOB U
TEXHUYECKUX YycTpoiicTB. Pacno3HaBarh, MCHONB30BaTh U
C03/1aBaTh O0BSCHUTEIIHHBIC MOJICIH U TIPEACTABICHUSI.
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DJIEKTPUYECKUI TOK B PacTBOpPax
M paciyaBaXx  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS
JUCCOLUAIUs. DIEKTPOIIN3

Pacnio3naBaTh MpocThle TEXHUYECKHWE YCTPOHCTBA H
WU3MEPUTEIIbHBIC TPUOOPHI MO CXeMaM U CXEMATUIHBIM
pUCYHKaM. XapaKTepu30BaTh CBOWMCTBA Tell, (U3NUECKUE
SIBIICHUSI W TIPOIIECCHI, HCIONB3Yysl (DU3MUECKUE 3aKOHBI,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHa H
3aMKUChIBaTh €r0 MATEMAaTHYECKOE BBIPAXKCHHE Y Ka3bIBaTh
MPUHLIUIIBI ACHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB
[IpuMeHUTH  COOTBETCTBYIOIIME  €CTECTBEHHOHAYYHBIC
3HaHUs U1 O0BSICHEHUS SIBJICHHM.
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DNEeKTpUYECKH TOK B rasax.
CamocTosTenbHbII u
HECaMOCTOSITEJIbHBIN paspsa.
Monnus. [nazma

[TpoBOIUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEITMUNH,
ciefys TpeIoKEHHOW MHCTPYKIHUM: TPU BbINOJIHEHUH
U3MEpPEHUI coOHupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY H
BBIUUCIIATh 3HAU€HHE BEIMUYMHBL. Pemars pacuérHble
3amauu B 1 —2 neicTBUS O OJHOM M3 TeM Kypca (PHU3HKH,
UCTONB3ysl  3aKOHBI M (OpPMYyJbl,  CBSI3bIBAIOIIUE
¢u3nueckue BEMUYMHBL. Pa3zinmyaTte BOMPOCHI, KOTOpHIE
BO3MOKHO €CTECTBEHHOHAYYHO MCCIIEIOBATH.
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OnekTpuueckue  Opubopel U
YCTPOMCTBA M HX NPAKTHYECKOE
npumeHenue. IlpaBuna TexXHUKH
6e30macHOCTH

HpOBO}II/ITL KOCBCHHBIC U3MCPCHUA (1)I/I3I/ILICCKI/IX BCJINYHH,
clenysl MPenyoKEHHOW HWHCTPYKIMH: MPH BHINOJHEHUH
U3MEpPEHH coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUHCIIATh 3HaueHwe BenuuuHbl. CoOnrogaTh mpaBuia
O0e3zomacHoro Tpyna npu pabore ¢ yuyeOHBIM U
nabopatopHbIM  000opydoBaHueM. PaznuyaTh BOMIPOCHI,
KOTOpPBIE BOBMOXKHO €CTECTBEHHOHAYYHO MCCIIEIOBATb.
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O0o00maronnii YPOK
«DNEeKTPOIMHAMUKAY»

BcnomuuTh u MIPUMEHUTH COOTBETCTBYIOIIUE
€CTeCTBCHHOHay4Hble 3HaHUsA. OOBACHATH (u3nUeckKue
IpolecCbl W CBOMCTBA TEJI: BBIABIATH IPUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHe u3 1 -2
JIOTUYECKMX IIAroB C OMOPOM Ha | —2 M3y4eHHBIX CBOKCTBA
¢usuueckux  ABICHUM,  (QHU3MUECKUX  3aKOHA  WJIH
3aKOHOMEpPHOCTH. OMNUCHIBaTh U3yYEHHBIE CBOWCTBA TEN H
¢dusnueckue sSBICHUS, UCHOIb3Ys (PU3HMUECKUE BEIUYHMHBI.




Pemarp pacuérHbie 3agauu B 1 —2 nelcTBUA, HUCHOJB3YS
3aKOHBl M (GOpMyJbl, CBs3bIBatOIIME  (pU3nUeCcKue
BEIMYMHBI: HAa OCHOBE aHalM3a YyCIOBHS  3ala4d
3allUChIBAaTh KPAaTKOE YCIIOBHE, MOJACTAaBIATh (PU3HMUECKUE
BEJIMYMHBI B (POPMYJIBI U TIPOBOJMTH PACUETHI.
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KonrponsHast pabota mo Teme
«2nektpoctatuka. I[locTosHHBIN
ANEKTpUYECKU TOK. TOKH B
Pa3IMYHBIX Cpeaax»

OOBsCHATH (PHU3WYECKHE TIPOIECChl M CBOWMCTBA  TEll.
OnuceiBaTh W3YYCHHBIC CBOWCTBA TeN W (DU3HUECKUC
SBIICHUS, UCTIONB3YS (pusmueckue BenuyuHbL. [IpoBOAUTH
npsiMble W KOCBEHHBIE  U3MEpPEHHUsA, HCCIIeIOBAaHUE
3aBUcUMOCTeH. Pemate pacuyéTHeie 3amaun B 1 -2
JEUCTBUS, UCTIONB3Ys 3aKOHBI M ()OPMYIIbI, CBSI3BIBAIOIIIHEC
(U3MYeCKUEe BEIMYMHBI. XapaKTepHU30BaTh CBOWCTBA TE,
busnyecKue SBICHUS U MPOIECCHI, UCTIONB3YS (DU3HUECKUE
3ak0HBI . OOBSICHUTh TOTCHIMAJIBHBIE TPUMEHEHUS
€CTECTBCHHOHAYYHOTO 3HAHHUS ISl OOIIECTRA.

67

PesepBHblil  ypok. KoHTponbpHas
paborta o TeMe
"OnexTpoauHamuka'

OOBbsCHATH (U3MUECKHE TIPOIECChl U CBOWCTBA TEll.
OnuceiBaTh W3YYCHHBIC CBOWCTBA TeN W (DHU3HUECKUC
SBIICHUS, UCTIONB3YS (pusmueckue BenUYuHBL. [IpoBOAHUTH
NpsAMbIE W KOCBEHHBIE  HM3MEPEHMS, MCCIEIOBAaHUE
3aBucuMocTeil. Pemate pacuétHeie 3amaun B 1-2
JIEUCTBUSI, UCTIONB3YSI 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE
¢dbuznyeckue BEMTUYHMHBI. XapaKTepU30BaTh CBOWCTBA Tel,
du3HYecKre SBICHUS U MPOIECCHI, UCTIONB3Ys (DU3HUECKHE
3akoHbl.  OOBSCHUTH  TMOTCHIMANBHBIE  MPUMEHEHUS
€CTECTBCHHOHAYYHOT'O 3HAHHMS JUIsl OOIIECTRA.
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PesepBHebIil ypok. O6oOmarommii
ypok 1o TeMam 10 kitacca

OObsicHATh (U3MYECKHE TPOLECChl M CBOMCTBA Tell.
OnuceiBaTh H3Yy4YEHHbIE CBOWCTBA Tl U (U3HUYECKUE
SBJICHUSA, WCHOJB3ysd (U3NUECKUEe BEIMYMHBL. PemaTh
pacuérHble 3a7auu B 1-2 neWCTBUSA, UCIIONIb3YS 3aKOHBI U
dopMysbl,  CBS3BIBAIOLIME  (PU3UUECKUE  BEJIUYMHBI.
XapakTepu3oBaTh CBOMCTBa TeJ, (PU3UYECKUE SIBICHUS M
IpOIEeCChl, NCHONB3YA (hru3nyeckue 3aKoHbl. Pacro3HaBars,
UCIOJIb30BaTh M CO3/1aBaTh OOBSCHUTENbHbIE MOJEIH U
IIPEJICTaBIICHMSL.




KanennapHo-temaTndeckoe niiaHupoBanue 1mo npeamery «®@usuka» (11 kiaacc, 0a30BbIi YPOBEHb)

Ha 2023-2024 yyeOHbIii 1o

Yuureab Manunosckas Exatepuna BukroposBHa

Ne Hara Tema ypoka ®DopmupoBaHHe (PYHKIMOHAILHON I'PAMOTHOCTH DJIEeKTPOHHbIE
YPOKa | NpoBeleHUs (undposbie)
wiaH | ¢gaxr o0pa3oBaTe/bHbIE
pecypchl
Pazpen 1. Daexkrpoaunamuka (114)
Pacno3naBath mpoOiIemMbl, KOTOpbIEe MOXHO pemuTh npu | bubnuoreka [{OK
[locTosiHHBIE MarHuTbl H  UX .
N noMOIIK (PU3HYECKUX METOA0B. Paznmuuath (usmueckue | https:/m.edsoo.ru/7f41c97¢
B3aMMOJEICTBHE. MaruautHoe
. | IBIEHUS B OKPY’KaloIlleM  MHpE. [IpumeHuTh
1 ToJie. Bexkrtop MarHUTHOU
., | COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAaHUA JUId
WHAYKIUW. JIMHUM MarHuTHOMN .
- oObsicHeHust  aprneHuit. Cpenatb W MOATBEPAMTH
Y COOTBETCTBYIOIIIKE IPOTHO3HI.
AHanM3UpoBaTh, UHTEPIPETUPOBATH JAHHBIE M JENaTh
MaruutHoe 1oJjie MPOBOJHHKA C | COOTBETCTBYIOIIHE BBIBO/JIBI. [Ipennoxuth
’ TOKOM. OmnpiT Opcrena. | 0OBSICHUTENbHBIE TUIIOTE3BI. [IpumeHuTh
B3aumopeiicTBue MpOBOJHUKOB C | COOTBETCTBYIOIIME €CTECTBEHHOHAyUHblEe 3HAHMS  JUIS
TOKOM oOBbsicHeHUs siBIeHMH. Pacro3HaBaTh, MCIIONB30BaTh U
C03/1aBaTh OOBICHUTENIbHBIE MOJENIH U IPEICTABICHUS.
PacrniozHaBaTh MpoOJieMbl, KOTOpPbIE MOXXHO PEIIUTh IPH
noMou (pusndeckux MetofoB. Paznuuarh dusnueckue
JlaboparopHas pabota «3yueHnue ¢ A ¢
SABJICHUS B OKpY’KaloIlleM  MHpE. ITpumenuTs
3 MarHUTHOTO TOJS KaTyIIKH C
TOKOMY COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbI€ 3HAaHUA JUId
oObsicHeHust  siBaeHudd. ChemaTb W TOATBEPIUTH
COOTBETCTBYIOIIKE MPOTHO3HI.
JleiicTBe MarHMTHOrO NOJSA Ha | AHAJIM3UPOBaTh, WHTEPIPETHPOBATh [JaHHBIE W J€NaTh
NpPOBOJHUK ¢ TOKOM. Cuia | COOTBETCTBYIOLIUE BBIBOJIBI. [Ipenyioxuth
4 Awmriepa. JlaGopatopHasi paboTta | 0OBSICHUTEIbHEBIE TUIIOTE3HI. [IpumeHuTh
«HccnenoBanne NEUCTBUSA | COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAaHUA IS
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ | OOBbsICHEHUs siBIeHHH. Pacro3HaBaTh, HCIIONB30BaTh |
TOKOM» C03/1aBaTh OOBICHUTENIbHBIE MOJIENIH U IPEICTABICHUS.
5 JleiicTBe MarHWTHOrO NOJs Ha | AHAJIU3UPOBATh, WHTEPIPETHUPOBATH [JaHHBIE W JI€IaTh

JIBYDKYIITYFOCS 3apsDKEHHYIO
yactuny. Cuna Jlopenma. PaGorta
cunel Jlopenua

COOTBETCTBYIOIINE BBIBO/IBI. [Ipennoxuts
00BACHUTENBHEIE THIIOTE3EI. [IpumeHuTH
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAHUSA JUIS
o0bsicHeHMsT  siBjaeHuH. Chenath HW IOATBEPJIUTH




COOTBCTCTBYIOIIKMEC ITPOTHO3EI.

:‘)HGKTpOMaFHI/ITHaH HHIAYKIOUAL.

CobmronaTh mpaBuiia 0e30MacHOTO TpyAa Mpu padoTe ¢

[ToTok  BekTOpa  MarHUTHOW | Y4EOHBIM u 1abopaTOpHBIM 000pyI0BaHUEM.
6 uaaykuud.  OJIC  uHAYKUMU. | AHATU3UPOBaTh, WHTEPIPETUPOBATh JAHHBIE W JENaTh
3aKoH 3JIEKTPOMATrHUTHOMN | COOTBETCTBYIOLIUE BBIBOJIBI. [Ipemoxuts
unaykuuu Papajes 00BSCHUTENIbHBIC TUTIOTE3bI.
CoOnronate mpaBmiia 0€30MacHOTO TpyJda MpU padboTe ¢
JaBoparopHas pabora y4eOHbIM U JabopaTopHbIM 0OopynoBaHueM. CoOmronaTh
7 «Mccnenopanme apmenns | TPABHIR 0e30macHOTO TpyJa MpH paboTe C Y4eOHBIM H
. 1a00paTOPHBIM 000pyIOBaHUEM. AHan3upoBaTh,
3IEKTPOMArHUTHOW MHIYKIIHH»
MHTEPIIPETUPOBATh JIaHHbIE U JIelaTh COOTBETCTBYIOIIHE
BBIBOJIBI.
NHAYKTUBHOCTD. SBnenne | Paznuuath BOIIPOCHI, KOTOpBIE BO3MOYKHO
CaMOMHIYKIIUH. O/IC | ecTeCTBEHHOHAYUYHO UCCIIEI0BATD. Pacnio3naBats,
8 CaMOMHIYKIUH. DHeprus | UCIOJIb30BaTh U CO37aBaTh OOBSICHUTENbHBIE MOJEIU U
MarHUTHOTO IOJII KaTyIIKW C | IPEICTaBICHMUS.
TOKOM. DJIEKTPOMarHUTHOE 110JIe
TexHuueckue yctpoiicTBa M uX | Mcnonb3oBaTh MOJENTH JUIsl OOBSICHEHUS! CBOWCTB BEILECTB
pUMEHEHHE: MOCTOSIHHBIE | U siBIeHUH.  OOBICHATH  PE3yJbTaTbl  OIBITOB.
9 MarHmrhl, aJIeKTpoMarHuThl, | Pacrio3Hasarts, HCII0JIb30BaTh u CO3/1aBaTh
3JIEKTPO/IBUraTeNlb,  YCKOPUTENN | OOBSICHUTEIbHBIE MOJIEIH U IPECTaBICHHUS.
3JIEMEHTapPHBIX YacTHIl,
MHAYKIHOHHAs eYb
[TpoBomuTh TpsMbIe H3MEpPEHHS (U3NUYECKUX BEIHYHH;
OBoBmaomii ypok «MarHuTHO® 3AIHCBIBATD OKA3AHHS npuOopoB ¢ }vlqéTOM 3aJaHHOU
10 Hole. IeKTpOMArHUTHAS aOCONIOTHOM MOTPEUIHOCTH U3MepeHuid. BcmomMHHUTE H
MY KL IPUMEHUTh  COOTBETCTBYIOLIME  €CTECTBEHHOHAYYHbBIE
3HaHUS. ITpumeHuTh COOTBETCTBYIOILINE
€CTECTBEHHOHAYYHbIE 3HAHUS 1)1 O0BSCHEHUS SIBJICHUM.
Paznuuate (Qusnueckue SBICHHA 1O ONUCAHHIO HX
XapakTepHBIX  CBOICTB W  Ha  OCHOBE  OIIBITOB,
KonrponpHas pabota 1o Teme | JEMOHCTPUPYIOIIMX  JaHHOE  (U3NYECKOe  SBIICHHE.
11 «MarnutHoe noiie. | Pacno3naBate mposiBiieHHEe  (U3HYECKUX  SBICHUW B
DNeKTpOMarHuTHas MHAYKLIHSD) OKpYXaloIlleM MHpEe, BbAEHA HX  CYyIIECTBEHHBIE
cBoiicTBa/mpu3Haku.  I[IpUMEHHUTH,  COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHBIEC 3HAHUS JUIsl OOBSICHEHUS SIBICHUIA.
Pa3nen 2. Kosiebanust u BoJIHbI (244)
12 | CBobOoHBIE MEXaHUYECKHE | Pacnio3HaBaTh mpo0JeMbl, KOTOPbIE MOYKHO PEIIUTh IpPU | bubanorexa [IOK




KOJIeOaHusI. ["apmonnueckue
Kosie0aHusl. VYpaBHeHue
FapMOHUYECKUX KoJIeOaHuH.

[IpeBpamenue sHeprun

noMoIIy (GU3MUECKUX MeTon0B. Paznuuath Qusmueckue
SBJICHUS B OKpyXamomeMm  mupe.  IIpumeHuts
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHBIC 3HAHUS  JUIA
oO0bscHeHus  sBieHuid. Crpematb M TOATBEPIHTH
COOTBETCTBYIOIINE IPOTHO3BL.

AHaJ'II/ISI/IPOBaTL, HHTCPIIPCTUPOBATL AAHHBIC W JCJIAThb

JlabopaTopHas paborta
COOTBETCTBYIOIINE BBIBOJIBI. [IpennoxuTh
«HccnenoBanue 3aBUCUMOCTH
. 00BSCHUTENbHBIC TUIOTE3bI. [TpumeHuTsb
13 Mepro/ia MaJIbIX KoJieOaHUH rpy3a
COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHbIE 3HAHUS  JJIA
HA HUTU OT JJUHBI HUTH U MacChl o
DV3ay oObsicHeHUs sBIeHUU. Pacmo3HaBaTh, HCHONB30BaTh U
py C03/1aBaTh OOBSICHUTEIBHBIC MOJICIIH U TIPEICTABJICHUS.
Konebartenbhbrit KOHTYp. | AHamM3UpOBaTh, HHTEPIPETUPOBATH JaHHBIE M JeNaTh
CB0oOOIHBIE  AJIEKTPOMATHUTHBIE | COOTBETCTBYIOIINE BBIBOJIBI. [IpennoxuTh
KoJeOaHus B UJICANbHOM | OOBSICHUTEIbHBIC TUIOTE3HbI. [TpumeHnuTH
14 KoJ1e0aTeIbHOM KOHTYpE. | COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS IS
AHanorus Mexay | oObsicHeHust  sBrneHuil. Cpoenatb W MOATBEPAMTH
MEXaHUYECKUMHU U | COOTBETCTBYIOIINE MTPOTHO3HI.
3IEKTPOMArHUTHBIMH
KOJICOaHUSIMU
CobmronaTh mpaBuiia 0€30MacCHOTO TpyAa MpU padoTe ¢
dopmyna TomcoHa. 3aKkoH A p pyAa Tipu p
y4eOHBIM u 1a00paTOPHBIM 000py1I0BaHHUEM.
COXpaHEeHUs SHEPTUU B
15 AHanu3upoBaTh, WHTEPIPETHPOBATH JaHHBIE W JETaTh
UJIeaJIbHOM K0JIe0aTeIbHOM
KOHTVDE COOTBETCTBYIOIINE BBIBOJIBI. [IpennoxuTh
P 00BSCHUTENbHBIC TUTIOTE3bI.
CobOmrogate mpaBuia 0€30MacHOTO TpyJa IMpu padbore ¢
[IpencraBnenne o 3aTyXaroIIMX
y4eOHBIM U Jab0paTopHBIM obOopyaoBaHueM. CobmoaaTh
KOJIeOaHUSIX. BrinyxaeHHbIe
mpaBuia Oe3omacHOro TpyJa HpH padoTe ¢ y4eOHBIM U
16 MEXaHUYICCKUE KoJIeOaHusl.
n1abopaToOpHBIM 000pyI0BaHUEM. AHan3upoBaTh,
Pe3onanc. BeinyxneHHbIe
WHTEPIPETUPOBATh JIAaHHBIE W JENaTh COOTBETCTBYIOIIHE
AJIEKTPOMATHUTHBIE KOJICOaHUSI
BBIBOJIBI.
[lepemeHHBII TOK. | Paznuyars BOIIPOCHI, KOTOpBIE BO3MOXHO
CuHycougaibHbIA  MEPEMEHHBIN | €CTECTBEHHOHAYYHO HCCJIEeI0BATD. Pacno3naBats,
17 TOK. MOIIHOCT, TEPEeMEHHOIO | UCIOJIb30BaTh M CO3JaBaThb OOBICHUTENBHBIE MOJEIU U
TOKaA. AMIUTUTYAHOE U | IpEJCTaBJICHUSI.
JeiCTByIOIIee 3HAYEHHE  CHJIbI
TOKA ¥ HAMPSHKCHUS
18 Tpanchopmarop. IIpousBonctBo, | Mcmonas30BaTh Moaenu aJisi OObSICHEHUSI CBOMCTB BEIIECCTB

nepeaayda u notpebieHne

U SIBJICHUM. OOBSICHSTD pEe3YJIbTAThI OIIBITOB.

https://m.edsoo.ru/7f41c97¢




3J'IGKTpI/I"ICCKOI71 SHECPIUn

PaCHO3HaBaTB, HCIIOJIB30BaTh u co3aaBaThb
00BACHUTENBHEIE MOICIIN U IPCACTABJICHUSA.

19

YeTpoiicTBO M MPaKTUYECKOE
MIPUMEHEHUE JIEKTPUIECKOTO
3BOHKA, T€HEPATOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTponepeaay

HpOBOIII/ITB IpAMBIC H3MCPCHUA (bl/IBI/IIIeCKI/IX BCJINYHH,
3allUChIBAaTh MOKa3aHUsA NPUOOPOB C YUYETOM 3aJaHHOM
aOCONIOTHOM TMOTPEUIHOCTH HW3MepeHUid. BcmoMHHUTE H
IIPUMEHATb  COOTBETCTBYIOLIME  €CTCCTBEHHOHAYUYHBIC
3HaHUA. HpI/IMeHI/ITI) COOTBCTCTBYIOIIIHE
€CTECTBEHHOHAYYHBbIE 3HAHUs JUIsl OOBSICHEHUS SIBIECHUII.
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OKOJIOTUYECKHE  PHUCKU  IIpHU
IIPOU3BOJACTBE  DJIEKTPOIHEPIHUU.
Kynberypa HCIIOJIb30BaHUSA
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
KU3HU

Pasnuuate (Qusmueckue SBIEHHA 10 OINUCAHUIO HUX
XapaKTepHBIX ~ CBOMCTB M  Ha  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX  JaHHOE  (DU3MYECKOe  SBJICHUE.
PacniozHaBaTh mposBieHME (U3NYECKUX SIBICHUH B
OKpYXaloIlleM MHpe, BbIAENsAss HX  CYyIIECTBEHHbIE
cBolicTBa/mpu3HaKku.  IIpuMEHUTH  COOTBETCTBYIOLIME
€CTECTBEHHOHAYYHBIC 3HAHUS JUIst OOBSICHEHUS SIBICHUIA.
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MexaHnueckue BOJIHBI, YCJIOBHS
pacnpocTpaHeHHUS. [Tepuon.
CKOpOCTh  pacnpoCTpaHeHUs |
JuHa BoJHBL.  [lomepeunsle u
IIPOJIOJIbHBIE BOJIHBI

PacrniozHaBaTh Npo0sieMbl, KOTOpbIE MOXXHO PEIIUTh IPH
nomMou (pusndeckux MetofoB. Paznuuarh dusnueckue
ABJIGHUS B OKpYXarolleM  MHpE. ITpumenuTs
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAaHUA JUId
oObsicHeHust  sBiaeHudd. ChenmaTb M MOATBEPAUTH
COOTBETCTBYIOIUE POTHO3BI.
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3BYK. Ckopoctb 3ByKa.
I'pomkocTh 3Byka. BwicoTa TOHAa.
TemOp 3ByKa

AHanM3UpoOBaTh, UHTEPIPETUPOBATH JAHHBIE M JENaTh
COOTBETCTBYIOIIINE BBIBOJIBI. [IpemoxuTh
00BACHUTENBHEIE THIIOTE3HI. [IpumenuTh
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAHHS IS
00BbACHEHHsT sBIeHUM. Pacmo3HaBaTh, HCIOIL30BATh U
C0371aBaTh OOBSICHUTEIHHBIC MOJICIIA U TIPEACTABJICHHSI.

23

DONEeKTPOMarHuTHbIE BOJHBI, HX
cBoiictBa M cKopocth. lllkana
3JIEKTPOMAarHUTHBIX BOJIH

AHaM3UpoBaTh, WHTEPIPETUPOBATH JAHHBIE M JENaTh
COOTBETCTBYIOIIINE BBIBOJIBI. [Ipennoxuts
0OBSICHUTEIIbHBIE TUIIOTE3bI. [IpumenuTH
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHBbIE 3HAHUA  JJIsI
oObsicHeHus:  sBrneHuid. Cnenatb W MOATBEPAHTH
COOTBETCTBYIOIIIAE MPOTHO3HI.

24

[TpunIMITBEL panuoCBsI3U "
TeneBuAcHuA. Pa3BuTue cpencts
cBs3u. Pagnostokamust

CobmoaTh TpaBHiia 0E30MAaCHOTO TpyAa MpU padoTe ¢

y4eOHBIM u J1a00paTOPHBIM 000pyI0BaHHUEM.
AHanM3upoBaTh, WHTEPIPETHPOBATH JaHHBIC W JIETaTh
COOTBETCTBYIOIIHEC BBIBOJIBI. [pemnoxuts

00BACHUTENBHEIE THIIOTESEL.




CobmoaTh TpaBHiia OE30MACHOTO TpyAa MpU padoTe ¢
y4eOHBIM M J1abopaTopHBIM 0OopyaoBaHueM. CoOiroaaTh

25 KonTponbHas paborta | mpaBmia Oe3omacHOro Tpyna npu pabore ¢ y4eOHBIM U
«Konebanus v BOJIHB 1a060pPaTOPHBIM 000pyI0BaHUEM. AHanu3upoBars,
MHTEPHPETUPOBATh JIAHHBIE W J€JaTh COOTBETCTBYIOIINE
BBIBOJIBI.
[IpssmonuneiHoe Paznuyate BOIIPOCHI, KOTOpBIE BO3MOKHO
26 pacmnpocTpaHeHHe cBeTa B | €CTECTBEHHOHAYYHO UCCIIEIOBATbD. Pacrnio3naBats,
OHOPOJHON cpene. TouYeUHBIN | UCTIONB30BAaTh M CO3/1aBaTh OOBSCHUTEIBHBIC MOJCTH U
UCTOYHHK cBeTa. JIyu cBeTa MIPEICTaBICHHSL.
Hcnonp30BaTh MOIENN i1 OOBSICHEHUS CBOICTB BEILECTB
OTtpaxenue CBeTa. 3aKOHBI .
27 otpaerms  cpera. [locTpoene U SBIICHUH. OOBSICHATH ~ pe3yJbTaThl  OINBITOB.
H306paKeHHii B TIOCKOM 3epKae Pacrnio3naBats, HCII0JIb30BaTh u CO3/1aBaTh
00BSICHUTENbHBIE MOJIENIU U MPEACTABICHUSI.
[IpoBomuTh mpsiMble W3MEpeHUsT (HU3UUCCKUX BEIIHYUH;
[Ipenomnenue cBera. llomHoe | 3amMchIBaTH MOKa3aHUS NPUOOPOB € YYETOM 3aaHHOM
28 BHYTpPEHHEE OTpa)keHHUE. | aOCONIOTHOM TMOrPEeUIHOCTH u3MepeHud. BcnoMHuTh H
[IpenenbHblii  yroa  HOJHOTO | IPUMEHUTh  COOTBETCTBYIOUIME  €CTECTBEHHOHAYUYHBIE
BHYTPEHHETO OTPAXKEHUS 3HAHUS. [IpumenuTs COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHbBIC 3HAHUS 1) O0BSCHEHUS SIBJICHUI.
Paznmuuate ¢usnueckwe SBIEGHUS TO OIMCAHUIO WX
XapaKTEepHbBIX  CBOMCTB M  Ha  OCHOBE  OIIBITOB,
JlabopaTopHas paboTta | IEMOHCTPUPYIOIIUX  JaHHOE  (PU3HYECKOE  SIBJICHUE.
29 «3mepenue nokasartens | Pacmo3HaBath mposiBieHHEe (PH3UYECKHX ~ SBICHUN B
MIPETOMIICHUS CTEKIIa» OKPY)KalOIIEeM MHpE, BBIIEISASA WX  CYIIECTBCHHBIC
cBoiicTBa/mpu3Haku.  [IpUMEHHUTH  COOTBETCTBYIOIIIHE
€CTECTBEHHOHAYYHbIC 3HAHMS U1 OOBSICHCHUS SIBJICHUN.
Pasnmuuate (Qu3uveckue SBICHHUS 10 ONUCAHUIO UX
XapaKTepHBIX  CBOMCTB UM HAa  OCHOBE  OIBITOB,
JEeMOHCTPUPYIOIIMX  JaHHOE  (U3NYECKOoe  SBICHHE.
JInH3bI. [Toctpoenue | Pacno3naBath mposiBieHHEe (U3UYECKUX  SBJICHHA B
30 n300pakeHuil B nuH3e. DopMylia | OKPYXKAlOMIeM MHpPEe, BBIACNSAS WX  CYIIECTBEHHBIC
TOHKOW  JIMH3BL.  YBEJIWYEHHUE | CBOMCTBA/IIPU3HAKHI . Co3naBaTh COOCTBEHHEIE
JIMH3BI MUCbMEHHBIE U YCTHBIE KPaTKHE COOOIIEHHUS Ha OCHOBE 2 —
3 uCTOYHUKOB UWHGOpPMAIMU, TPAMOTHO HCIOJIb30BATh
U3yYeHHBI TOHATUHMHBIM  ammapar Kypca  (HU3HUKH,
COIMPOBOXKIATh BBICTYIIJICHHE MPE3EHTAINEH .
31 JlaboparopHas pabota | OOBsACHATh (U3MYECKUE TIPOIECChl W CBOWCTBA TEIL




«HccaenoBanue CBOWCTB
HN300pKEHHUH B JIMH3aX)

OnuceiBaTh W3YYCHHBIC CBOWCTBA TeN U (DU3HUECKUE
SIBJICHHSI, UCTIOJIB3Yysl (pu3mdeckue BenWYuHbBI. [IpoBOAMTH
npsiMble W KOCBEHHBIE  U3MEpPEHHUSA, HCCIIeIOBAaHUE
3aBUcUMOCTed. Pematre pacu€tHple 3amaun B 1-2
neicTBusl. XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MUYECKHE
SIBJICHHSI ¥ TIPOIECCHI, UCTIOIB3Ys (DHU3NUECKUE 3aKOHBI.

32

Hucnepcusi  cBera.  CIIOXKHBIN
cocraB Oemoro cmerta. LlBer.
JlaGopaTopHas pabora
«Habnronenne qucnepcuu CBeTay

OOBsicHATh (U3NYECKHE TIPOLECCHl M CBOMCTBA TeIl.
OmnuceiBaTh W3y4YEHHBIE CBOWCTBA Tel W (usnmueckue
SBIICHUSA, UCTONB3Yys (pusmueckre BenuuuHbL. [IpoBOTUTH
npssMble W KOCBEHHBIE HM3MEPEHHs, HCCIICAOBaHNE
3aBucuUMocTeil. Pemates pacuérHele 3agaun B 1-2
JeWCTBHA. XapaKTepu3oBaTh CBOWCTBA Tell, (U3MUYECKUE
SBIICHUS W TIPOLIECCHI, HCIOJNB3Ys (PU3NYECKHE 3aKOHBI.
OTanyate apryMeHTHI, KOTOpbIE OCHOBaHBI Ha HAYYHBIX
JIOKa3aTebCTBAX, OT APTYMEHTOB, OCHOBAHHBIX Ha JIPYTHX
COOOpaKCHUSIX.

33

WnTepdepenims CBeTa.
Hudpaxmus CBeTa.
JudpakimonHas pemeéTka

OnwuceiBaTh W3ydYeHHBIE CBOMCTBa Ten H (U3NYECKHE
SBJICHUSA, WCHOJb3ysl (U3NYECKHE BEIUYUHBI; IPH
ONMCAaHUU TPABUIBHO TPAKTOBaTh (U3MUECKUNH CMBICI
UCTOJIb3YEMbIX BEJIWYMH, HUX OOO3HAYEHHUS M EIUHMILIBI
MU3MEpPEHUs, HAXOIUTh (OPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
¢u3nuecKyr0 BEIMYUHY C JPYT'MMH BEJIMYHMHAMHU
PacniozHaBaTh TpOSIBIIGHHWE W3YyYEHHBIX  (U3UUECKUX
ABJIICHU B  OKpPY)KalOIIEM  MHpE,  BBIIEHAS  UX
CYIIECTBEHHBIE  CBOMCTBA/MpU3HAKM  BCIOMHHUTE |
IIPUMEHATb  COOTBETCTBYIOLIME  €CTECTBEHHOHAYUYHBIE
3HAHMUS .

34

[lonepedyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus cBera

PacrniozHaBaTh Npo0sieMbl, KOTOpbIE MOXXHO PEIIUTh IPH
nomMou (pusndeckux MetofoB. Paznuuarh dusnueckue
ABJIGHUS B OKpYXarolleM  MHpE. ITpumenuTs
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIE 3HAaHUA JUId
oObsicHeHust  sBiaeHud. ChenaTb M MOATBEPAUTH
COOTBETCTBYIOIUE IPOTHO3BI.

35

Onrtuueckue npuoOopsI "
YCTPOMCTBA M YyCJIOBUS  HX
6€301acHOTr0 NMPUMEHEHUS

AHanM3UpoBaTh, WHTEPIPETUPOBATH JAHHBIE M JENaTh
COOTBETCTBYIOIINE BEIBOJIBI. [Ipennoxute
00BACHUTENBHEIE THIIOTE3HI. [IpumenuTH
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHBbIE 3HAHUA  JJIs
00bACHEHHsT sBIeHHM. Pacmo3HaBaTh, HCIOIL30BATh U




| CO3J1aBaTh 00BSICHUTEIILHBIE MOACIN U MPCACTABJICHMA.

Pa3zngea 3. OcHOBBI cCIENMAJIBLHON TEOPUH OTHOCUTEIBLHOCTH (44)

Pacnio3znaBaTh mpoOseMbl, KOTOPbIE MOKHO PEIIUTh IpPU

bu6mmoreka [{OK

['panuws NPUMEHUMOCTH | IOMOINU (PU3UUECKUX MeTOoA0B. Paznmuuath Qusmueckue | https:/m.edsoo.ru/7f41¢97¢
36 KJIACCUYECKON MEXaHUKHU. | SIBJICHUS B OKPY’KaIOIIeM MHUpeE. [IpumenuTs
[TocTynatel cienyaibHONW TEOPUHU | COOTBETCTBYIOLME €CTECTBEHHOHAYYHbIC 3HAHUS IS
OTHOCUTETLHOCTH o0bsicHeHUsT  sBieHuid. Crmenarh W MOATBEPAHTH
COOTBETCTBYIOUIME IPOTHO3BI.
AHaMM3UpOBaTh, WHTEPIPETUPOBATH JAHHBIE W JENaTh
COOTBETCTBYIOIINE BBIBOJIBL. [Ipenyioxuth
OTHOCHUTENIBHOCTD Yot A pes
0OBSICHUTEIIbHBIE THUTIOTE3HI. [IpumenuTs
37 OJIHOBPEMEHHOCTH.  3aMeJIJICHUE
COOTBETCTBYIOIIME E€CTECTBEHHOHAYUYHbIE 3HAHUS  JIA
BPEMEHHU U COKPAICHUE JJINHBI o
oObsicHeHHsT siBeHWW. Pacro3naBaTh, HCHOIB30BaTh |
C03/1aBaTh OOBICHUTEIbHBIEC MOJIEIH U TIPEICTABJICHUSI.
AHanmM3MpoBaTh, WHTEPIPETUPOBATH JaHHBIE W JIENaTh
DHeprus u HMITYJIbC | COOTBETCTBYIOIINE BBIBOJIBI. [IpenioxuTh
33 pensTUBUCTCKOW 4YacTullbl. CBsi3b | OOBSCHUTEIBHBIC THUTIOTE3HI. [IpumenuTs
MacChl C PHEPrUel U UMIYJIbCOM. | COOTBETCTBYIOIIME E€CTECTBEHHOHAYUYHbIE 3HAHMS  JIA
DHeprusi NoKos obbscHeHust  sBiaeHud. Chematb ©W  TOATBEPIUTH
COOTBETCTBYIOIINE IPOTHO3BI.
CobmonaTh mpaBuiia 6€30MacHOTO TpyAa Mpu padoTe ¢
KonTtponpHast pabora «Onruka. A p pyaa 1pH p
. y4eOHbIM " 1a00paTOPHBIM 000pyIOBaHUEM.
OCHOBBI  CHEIMANIBHOW ~ TEOPUH
39 AHaIM3UpOBaTh, HUHTEPNPETUPOBATH JaHHBIE M JI€JIaTh
OTHOCHUTEITLHOCTHY
COOTBETCTBYIOIINE BBIBOJIBI. [Ipemioxuth
00BSCHUTENIbHBIE TUIIOTE3bI.
Paznen 4. KBanToBas ¢pusuka (154)
Pacrio3znaBath mpoOiemMbl, KOTOpbIe MOXHO pemuTh npu | bubnuoreka [{OK
MOMOIIK (PU3HUECKUX METOA0B. Paznmuuath (usmueckue | https:/m.edsoo.ru/7f41c97¢
40 ®oronel. dDopmyna  IlnaHka. | ssBIEHUS B OKpy>Karolem MUDE. [TpumenuTH
DHeprus U UMIYJIbC POTOHA COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHbIE 3HAHUS  JJIA
oObsicHeHust  apnenuil. Cpenatb W MOATBEPAMTH
COOTBETCTBYIOIINE TPOTHO3BI.
41 OTkpbITHE W HcCCIeAOBaHUE | AHATM3UPOBATh, WHTEPIPETUPOBATh JaHHBIE M JENaTh

doroadpdexra. Ombiter A. T.
CromneroBa

COOTBETCTBYIOIIINE BBIBOJIBI. [IpemnoxuTh
00BACHUTENBHEIE THIIOTE3HI. [IpumeHuTh
COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHbIE 3HAHMS  JJIA
00BsACHEHHsT sBIeHHH. Pacmo3HaBaTh, HCIOIL30BaTh U
C0371aBaTh OOBSICHUTEIHHBIC MOJICIIN U TIPEACTABJICHHSI.




42

3aKOHBI dhoTtodrddekra.
VYpaBHenue  OWHIITEHHA  JUIS
dotorddexra. «KpacnHas

rpanuna» Goroddpexra

AHanu3upoBaTh, WHTEPIPETHUPOBATh [JaHHBIE W JI€aTh
COOTBETCTBYIOLIUE BBIBOJIBI. [Ipennoxuts
0O0BSICHUTEIIbHBIC TUIIOTE3BI. IIpumeHuTH
COOTBETCTBYIOIIME E€CTCCTBEHHOHAYYHBIE 3HAHMUS  JJIA
oObsicnenust  siBaeHudd. ChemaTb W TOATBEPIUTH
COOTBETCTBYHOIIUE IIPOrHO3BI.
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JaBnenne cBera. Ombiter 11. H.
JleGeneBa. Xumuueckoe IelCTBUE
cBeTa

CobOmoaTh TpaBHiia OE30MMACHOTO TpyAa MpU padoTe ¢

y4eOHBIM u J1abopaTOPHBIM 000py0BaHUEM.
AHanM3upoBaTh, WHTEPIPETHPOBATH JaHHBIC H JIETaTh
COOTBETCTBYIOIIHEC BBIBOJIBI. [IpemnoxuTs

O0O0BSICHUTENLHBIE THIIOTE3EI.
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TexHuueckue  yCTpoOMCTBA U
IIPAKTHYECKOE IIPUMEHEHUE:!
(b oTOdIEMEHT, (dboTomaTumK,
COJIHEeYHas 6aTapesi, CBeTOAHO

Cobmogate mpaBmia 0e30macHOrO Tpyda Hpu padore C
y4eOHbIM | JabopaTopHbIM 00opymoBaHueM. CoOnronaTh
npaBuia 0e30MacHOro TpyJda npu pabore ¢ y4eOHBIM WU
1a060pPaTOPHBIM 00opyT0BaHUEM. AHaIM3UpOBaTh,
MHTEPIPETHPOBATh JaHHBIE M JEJIaTh COOTBETCTBYIOIINE
BBIBOJEI.

45

Pemenne 3amay  mo  Teme
«IEeMEHThl KBAaHTOBOM ONTUKW»

OnuckiBaTh HU3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I"ICCKI/IC
SIBJIICHUS, HCIIOJIb3YA (bHSI/ILIGCKI/IG BCJIIMYHUHBI, npu
ONMCAHUU TIPABUJIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI
HCIIOJIB3YCMbIX BCJIIMYUH, HX 0003HAUYECHUsS U (10505070005
HU3MCPCHUS, HAXOIUTbH (l)OpMy.TILI, CBA3BIBAOMIUC JTAHHYIO
(1)I/I3I/ILICCKYIO BCIMYMHY C JOPpyruMHd  BCJIMYHMHaAMU
Pacno3naBath IIPOABJICHUC N3YUCHHBIX (I)I/I3I/I‘IeCKI/IX
SIBIICHHI B OKpYy’Karomem Mupe, BBIACIIAA ux
CYHICCTBCHHBIC CBOMCTBA/ IMPU3HAKN Bcnomuauts nu
MMPUMCHHUTH COOTBCTCTBYIOIIHE €CTCCTBCHHOHAYYHBIC
3HaHHA .

46

Mopens atoma TomcoHa. OnbITE
Pesepdopna mo paccesHuio -
yactull. [lmanerapHas Mojenb
aToma

OOBbsACHATH (U3NYECKHE TPOIecChl M CBOWCTBA Ted:
BBISBJISITH IPUYMHHO -CJIEJCTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHne u3 1 —2 Jormyeckux IaroB ¢ onopoi Ha 1 —2
U3yUYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUU, (PU3UUECKUX
3aKOHa WU 3aKOHOMEPHOCTH . [Ipumenuts
COOTBETCTBYIOIIIME E€CTCCTBEHHOHAYYHBIE 3HAHWUS  JJIA
0OBSICHCHHS SIBJICHUH.

47

ITocrynater bopa

OnuceiBaTh U3y4YeHHbIE CBOICTBa Ten M (U3NYECKHE
ABJIGHUSI, MCMONB3Ysd (U3MUECKHE BEIMYUHBL, IPH
ONKCAaHUM TIPABWJIBHO TPAKTOBATh (DU3UUECKUN CMBICH




UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHUS M EIUHHIIBI
U3MEpEHUs], HAXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE TAHHYIO
¢u3nUecKyr0  BEIMYMHY C JAPYTUMH  BEIMYMHAMH.
Pacrio3HaBaTh  MposiBI€HHE U3YYEHHBIX  (UINYECKUX
ABJIGHUH B  OKpPYXXalOIIEM  MHpE,  BBIIEHAS  UX
CYyILIECTBEHHbBIE CBOICTBA/pU3HAKH [IpumenuTs
COOTBETCTBYIOIIUE E€CTECTBEHHOHAYUYHbIE 3HAaHUA JUId
00BsICHEHHS SIBJICHUH .

48

N3nyuenue U TOIJIOLICHHE
($OTOHOB TIpH TIEpexojie aToMa ¢
OIHOTO ypOBHS DJHEPrMd Ha
Ipyroii. Buasl criekTpoB

Pacno3naBaTe 1IIpPOCTBIE TEXHUYECKHE YCTPOWCTBA H
U3MEpUTENIbHBIE MPUOOPBl MO CXEMaM M CXEMAaTUYHBIM
pUCYHKaM. YKa3bplBaTh NPUHIMIMBI JEHCTBUS NpUOOPOB U
TEXHUYECKUX ycTpoicTB OOBSICHUTH IMOTEHIHAIbHBIE
IIPUMEHEHUS €CTECTBEHHOHAyYHOIO0  3HAHUA  JUId
oOmrecTBa .
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BosHOBEIE  CBOWMCTBA  4YacTHIL.

Bonabl e Bbpoiins.
KopnyckynsipHo-BoaHOBOMI
Jyau3M. CnooHTaHHoOEe u

BBIHYKACHHOC U3JTYUYCHUC

XapakTepHu30BaTh CBOWCTBA Tell, (DU3MUECKHUE SBICHHUS W
MPOLECCHl, HCMONB3Yysl (U3MUECKHe 3aKOHBI, MPH STOM
JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBAThH
€ro MareMaTH4ecKkoe BbIpakeHue. OTinyarh apryMEHTHI,
KOTOpbIE OCHOBaHBl HAa HAYYHBIX JOKAa3aTelbCTBAX, OT
apryMEHTOB, OCHOBAHHBIX Ha APYTUX COOOpaKEHHUSX.
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OTkpbITHE pPalMOaKTUBHOCTH.
OnbIThI Pesepdopna 1o
OIIPEICTICHUIO cocTaBa

PAAOAKTUBHOI'O U3TTYyYCHUA

OnuceiBaTh H3Yy4YEHHbIE CBOWCTBA Tl U (U3HUYECKUE
SBJICHUSA, WCIOJb3ys (U3NYECKHE BEIUYUHBI; IPH
ONMCAaHUU TPABUIBHO TPAKTOBaTh (U3HUECKUN CMBICI
UCTOJIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS M EIUHMILIBI
U3MEpEHMs], HaXOAUThb (OPMYJIbI, CBSA3BIBAIOLIUE JAaHHYIO
¢u3nuecKyr0  BEIMYMHY C JAPYTUMH  BEJIMYMHAMM.
PacniosHaBaTh  MposiBIEHHE U3YYEHHBIX  (U3NYECKUX
ABJICHU B  OKpPYXKalOIlEM  MHpE,  BBIIEHAS  UX
CyIIECTBEHHBIC CBOMCTBA/MIPU3HAKH . PazmuyaTs BOIPOCHI,
KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYYHO MCCIIE0BATb .
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CgoiictBa anbda-, OeTa-, Tamma-
U3ITyUYEHUSI. Biusane
PAAOaKTUBHOCTHU Ha JKUBBIC
OpTaHU3MBI

OOBsACHATH (U3MYECKHE TPOIeCChl M CBOWCTBA Tell:
BBISBJIATH IPUYMHHO -CJIEJCTBEHHBIE CBSI3H, CTPOMTH
o0bsicHeHue u3 1 —2 Jormyeckux Iaros ¢ onopoit Ha 1 —2
M3yUYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUH, (PU3UUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH. PemiaTs pacu€THble 3a7auu B
1 —2 neiicTBUS 1O OJTHON U3 TeM Kypca (pU3MKH, UCTIONb3Ys
3aKOHBI W (opMyINBI, CBsA3BIBalONIUE  (HU3UUECKUE
BEIMYMHBI: HAa OCHOBE aHaJM3a YCIOBMs  33aJaud




3aMUChIBaTh KPATKOE YCIIOBHE, MOJCTABIATH (pU3MUecKue
BEJIMYMHBI B (OPMYJIbI U MPOBOJAUTH pacyéThl Pazmuuarth
BOIIPOCHI,  KOTOpPbIE  BO3MOXHO  €CTECTBEHHOHAYYHO
HCCJIEIOBATD.

OTKpbITHE NIPOTOHA WM HEWTPOHA.

Pacno3naBaTe 1IpOCTBIE TEXHUYECKHE YCTPOWCTBA H
U3MEpUTENIbHBIE MPUOOPBl MO CXEMaM M CXEMAaTUYHBIM

N3oTtomsl. Anbda-pacmas. .
52 . .. | pUCyHKaM. YKa3blBaTh NPHUHLMIIBI ACHCTBUS NMPUOOPOB U
ONEKTPOHHBIM M TO3UTPOHHBIN .
Gerta-pacniaz, TaMMa-H3yueH e TEXHUYECKUX YCTPOMCTB . Pa3nuuaTh BOIPOCHI, KOTOpBIE
BO3MO>KHO €CTECTBEHHOHAYYHO HCCIIEI0BATh.
OOBscHATH (U3MYECKHE TMPOLECChl M CBOWCTBA TeI:
BBISIBJISITh IPUYUHHO -CJIEJCTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHne U3 1 —2 moruvecKkux IaroB ¢ onopoii Ha 1 —2
M3yYeHHBIX CBOWCTBA (PU3UUECKUX SBICHHUU, (PU3NUECKUX
3aKOHAa WIH 3aKOHOMEpHOCTH. OmNHChIBaTh H3y4YEHHBIE
DHeprust CBSA3M HYKIIOHOB B sIIpE. | CBOMCTBA Tel W (PU3MUYECKUE SBICHHS, HCIIOIB3YS
Snepusie  peakuuu. SnepHsiil | pundeckue BenuuuHbl. Permate pacuéTHble 3amauu B 1 —2
53 peakTop. [IpoGnemsl, | nelcTBUSA, UCHIOB3YS 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOLINE
NIEPCIIEKTUBBI, 9KOJIOTUYECKUE | (PU3UUECKUE BEJIMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBUSA
ACIEKThI AJIEPHON SHEPTETUKU 3aJaud  3allUChlBaTh KpaTKOE YCJIOBHE, IOJCTABIIATH
¢bu3nueckre BeIUYUHbI B (POPMYIIBI M IPOBOAUTH PACUETHI.
XapakTepHu30BaTh CBOWMCTBA Tel, (HU3UUYECKHE SIBICHUS U
OpOLeCChl,  WCHOJB3Ysd  (PU3MUECKHE  3aKOHBI
Pacrnio3naBats, HCII0JIb30BaTh u CO3/1aBaTh
0OBSICHUTEJIbHBIE MOJICNIU U MTPEICTABICHHUS.
DnemMeHTapHbIe yacTulbl. | ONKUCHIBaTh HU3YyYEHHBIE CBOWCTBA Tel U (U3NYECKUE
OTkpbITHE MO3UTPOHA. MeTO.bI | SABJICHUS, HUCHOJIB3Ysd (U3UUYECKHUE BEIUYUHBI; IPH
HAOJMIOJEHUSI M PETUCTPALMU | OMMCAHWU TPABUIBHO TPAKTOBaTh (U3HMUECKUN CMBICI
54 3JIeMEeHTapHbIX YacTull. Kpyrmublil | ucnonap3yeMblX BEIMYUH, MX OO0O3HAUCHHsS M EIUHUIIBI
CTOJ «DyHIaMeHTaIbHbIE | U3MEPEHUsI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
B3aUMOJCHCTBHUS. EnuHCTBO | Qu3nyeckyl0o BEIMYUHY C  JAPYTUMH  BEJIMYMHAMM.
(bu3nyecKoil KapTUHBI MUPa» Bcenomuuts u MIPUMEHUTH COOTBETCTBYIOIIIKE
€CTECTBEHHOHAYYHbIE 3HAHUSI.
Paszgea S. JiiemeHTHI AaCTPOHOMUM U acTpopu3nku (74)
55 Otanbl  pa3BUTUSA  acTpoHOMHHM. | ONHMCHIBaTh H3yYeHHBbIE CBOMCTBa Ten M (usnueckue | bubmmoreka [IOK

[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAYCHHUE
actpoHomuu. Bua  3BE3mHOrO
Heba. CoszBe3nus, SIpKUE 3BE3MBI,

ABJICGHUSI, MCMONB3Yysd (U3MUECKHE BEIMYUHBL, IIPH
ONKCAaHUM TPABWIBHO TPAKTOBaTh (U3UUYECKUN CMBICT
UCIIONB3YEMBIX BEIUYMH, MX OOO3HAYEHHUS] W EIUHUIIBI
U3MEpPEHUs, HaXOIUTh (OPMYJIbI, CBSI3bIBAIONINE JAHHYIO

https://m.edsoo.ru/7f41c97¢




IUIAHCTBI, UX BUJIUMOC IBUKCHUC.
ComnHeuHas cucremMa

¢u3uUecKyr0 BEIMYUHY C JPYTMMH BEJIHYMHAMHU
Pacnio3HaBaTh IPOSIBIEHHE HU3YyYEHHBIX  (U3UUECKUX
ABJICHUM B OKpPYXKAIOIIEM  MHpe,  BBIIEIAA  UX
CYLIECTBEHHbIE  CBOICTBa/IpU3HAKU  BcnoMHUTE U
IIPUMEHUTb  COOTBETCTBYIOIME  €CTECTBCHHOHAYYHbIC
3HAHUS .

56

Comnurte. ComHeuHass aKTUBHOCTD.
Hcrounnk »Heprun ConHIa u
3BE3]]

OOBsiCHATD (U3MYECKHE TIPOLECCHl M CBOWCTBA TeI:
BBISIBJIAITh IPUYMHHO -CJEJCTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHne n3 1 —2 Jormyeckux 1aros ¢ onopoil Ha 1 —2
U3yUYEHHBIX CBOMCTBA (M3UUECKUX SABICHUH, (PU3NUECKUX
3aKOHa W 3aKOHOMEPHOCTH . [IpumeHnTs
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbIC 3HAaHUS Ul
00BSICHECHHS SIBJICHUH.

57

3BE3 B, 150.4 OCHOBHBEIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
MTOCJIEIOBATEILHOCTH.

BuyTpenHnee crtpoeHue  3BE3N.
CoBpeMeHHbIE TPEACTaBICHUS O
MPOUCXOXKICHUH M DBOJIIOIUHU
CoiHLa u 3BE3]

OnuceiBaTh U3y4yeHHblE CBOICTBa Ten M (U3NYECKHE
SBIICHHUS, HWCIONB3ysT (U3NYECKHE BEIUYUHBI;, TIPH
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUN CMBICT
UCTIONIb3YEMBIX BEJIWYHH, WX OOO3HAYCHUS W CIUHHIIBI
U3MEpPEHUs, HaXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
¢u3nMUecKyr0  BEIMYMHY C JAPYTUMH  BEIIMYMHAMH.
Pacnio3HaBaTh NpPOSIBIEHHE U3YYEHHBIX  (U3UYECKUX
SBJIGHUH B  OKpPYXKalIlleM  MHpe, BBIIEISAS  UX
CYILLIECTBEHHBIE CBOWCTBa/MPU3HAKU ITpumennts
COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHbI€ 3HAaHUA JUId
0OBSICHEHUS! SIBJICHUH .
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Mineynsii  Ilyre —  Hama
["anakTuka. [Tonoxxenue u
nemkenne Coinnna B I'amakTuke.
lanmaktuku. YEpHble IBIPHI B
sIIpax rajJjakTUK

Pacno3HaBaTe 1IpOCTBIE TEXHHYECKHE YCTPOWCTBA H
U3MEpUTENIbHBIE MPUOOPBHl MO CXeMaM M CXEMAaTUYHBIM
pUCYHKaM. YKa3blBaTh NPUHLUIBI JEHCTBUS IpUOOpPOB U
TEXHUYECKUX ycTpoicTB OOBSICHUTH IMOTEHIHAJIbHBIE
IIPUMEHEHNUS €CTECTBEHHOHAY4YHOI'O 3HaHUS UL
o0l11ecTBa .

59

Bcenennas. Paz0eranue
ranaktuk. Teopust  bosbmoro
B3pbIBa. PEIMKTOBOE W3IydECHHE.
MeraranakTrka

XapakTepru3oBaTh CBOMCTBa TeJ, (DU3UYECKUE SIBICHUS M
MPOIIECCHI, HCMONB3ysl (PU3MUECKHe 3aKOHBI, MPH STOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIllMCHIBAThH
€ro mMaremMaTH4eckoe BbIpakeHue. OTinyarh apryMeHTHI,
KOTOpbIE OCHOBaHBI HAa HAYYHBIX JOKAa3aTelbCTBAaX, OT
apryMEHTOB, OCHOBAHHBIX Ha APYTUX COOOpaKECHUSX.

60

Hepemennsie POOIEMBI
ACTPOHOMHUU

OnuchiBaTh M3y4YEHHBIE CBOWCTBA Tel W (U3UYECKHE
SIBJICHUSA, HCIIOJIb3Ys (bmnqecmle BCJINYHHBI, IIpu




OMHMCAaHWU TPABUIBHO TPAKTOBATh (DHU3MUECKUNW CMBICIT
UCIOJB3YEMBIX BENUYMH, MX OOO3HAYCHHUS W EIUHUIIbI
WU3MEpEHUS, HAXOAWTH (OPMYJIbI, CBS3BIBAIOIIUE TAHHYIO
¢bu3NYeCKyl0  BEIMYMHY C JPYTUMH  BEJIWYMHAMHU.
Pacrio3HaBaTh  MpOSIBICHHE W3YYEHHBIX  (U3UUICCKUX
SABJICHUM B  OKPYXAlOIIEM  MHpEe, BBIIEHAA  UX
CYIIECTBEHHBIC CBOMCTBA/MPU3HAKY . Pa3nuuaTh BOMPOCHI,
KOTOpbIE€ BOBMOYKHO €CTECTBEHHOHAYYHO MCCJIEIOBATh .

61

KoHTponbHas pabota «DIeMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

OOBsiCHATD (U3MYECKHE TPOLECCHl M CBOWCTBA TeI:
BBISIBJISITH IPUYUHHO -CJIEJICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHue nu3 1 —2 Jormyeckux 1aros ¢ onopoi Ha 1 —2
M3YYEHHBIX CBONCTBa (PU3NYECKUX SBICHUH, (PUINUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH. PemiaTs pacu€THble 3a1auu B
1 —2 nae#cTBuUS MO OJHON M3 TeM Kypca GU3HKH, UCTIONIB3YS
3aKOHBI ®  (OpMyJBI,  CBS3bIBAIOIIME  (DU3HUECKUC
BEJIMUMHBI: HA OCHOBE aHalM3a YCJIOBHS  3aJaud
3allUCBIBATh KPAaTKOE YCIIOBHE, IOJCTABIATh (PH3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH pacy€Thl Paznuuarh
BOIIPOCBI,  KOTOpPbIE  BO3MOYKHO  €CTECTBEHHOHAY4YHO
HCCIIEIOBATD.

Paznen 6. O600maromee nopropenue (44)

62

O0o0maromuii YPOK. Pois
¢u3UKH M acTpOHOMHUH B
9KOHOMHYECKOH,
TEXHOJIOTMYECKOM, COIMAILHON U
ATUYECKON cepax AesITeIbHOCTH
YyeJoBeKa

OnuckiBaTh HU3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I"ICCKI/IC
SIBJIICHUS, HCIIOJIb3YA (bHSI/ILIGCKI/IG BCJIIMYHUHBI, npu
ONMCAHUU TIPABUJIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI
HCIIOJIB3YyCMbIX BCJIIMYUH, HX 0003HaUYeHUsSI U (10505070005
HU3MCPCHUS, HAXOIUTbH (l)OpMy.TILI, CBA3BIBAIOMIUC JTAHHYIO
(1)I/I3I/ILICCKYIO BCIMYMHY C JOPpyruMyd BCJIMYHMHAMU
Pacno3naBath IIPOABJICHUC N3YUCHHBIX (I)I/I3I/I‘IeCKI/IX
SIBIICHHI B OKpYy’Karomem Mupe, BBIACIIAA ux
CYHICCTBCHHBIC CBOMCTBA/ IMPU3HAKN Bcnomauts nu
MMPUMCHHUTH COOTBCTCTBYIOIIHE €CTCCTBCHHOHAYYHBIC
3HaHHA .

63

O6oOmatomuii  ypok. Pomp u
MecTO (U3UKH M acTpPOHOMHUHU B
COBPEMEHHOM HAy4YHON KapTHUHE
Mupa

OOBbsACHATH (U3MYECKHE TPOIlecChl M CBOWCTBA Tell:
BBISBJISITH IIPUYMHHO -CJIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHne n3 1 —2 Jormyeckux Imaros ¢ onopoit Ha 1 —2
M3yUYEHHBIX CBOMCTBA (PU3UUECKUX SBICHUU, (PU3UUECKUX
3aKOHa WIH 3aKOHOMEPHOCTH [Ipumenuts
COOTBETCTBYIOIIUE  €CTECTBEHHOHAYUYHBIE 3HAaHUSA  JUId

bu6nuorexa [JOK
https://m.edsoo.ru/7f41¢9
Tc
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00BsACHEHUS ABJICHUI.

O6o6maromuit ~ ypox.  Pousp
buznyeckoit Teopuun B

OnucwIBaTh N3YUCHHBIC CBOMCTBA TE€l H (1)I/ISI/I‘I€CKI/IG
SIBJICHUS, HCIIOJIb3YA (bHSI/IIIGCKI/IC BCJIIMYHUHBI, npu
OIIMCAHUU IIPABHIIBHO TPAKTOBATH (1)H3PI‘ICCKPII>1 CMBICJI
HCIIOJIB3YyCMbIX BCJIIMYUH, HX 0003HAUYCHUS H CAWMHUIbI
HU3MCPCHHA, HAXOJAUTb Q)OPMYHH, CBA3bIBAIONIUC JTAHHYIO

64 . ¢u3nMUecKyr0  BEIMYMHY C JAPYTUMH  BEIIMYMHAMH.
$S£§£§ ?{ﬁ;ﬁ:pgg Iigc;i?;eHHH © PaCHOBIEaBaTb IPOSIBJICHUE  U3YyYEHHBIX  (U3UUECKUX
ABJICHUM B OKpPYXKAIOIIEM  MHpe,  BBIIEIAA  UX
CYILLIECTBEHHBIE CBOWCTBA/MPU3HAKU ITpumennTs
COOTBETCTBYIOIIIME E€CTECCTBEHHOHAYYHBIE 3HAHMS  JJIA
OOBSICHEHUS! SIBIICHUH .
OGobmarommmit  ypox.  Mecto Pacno3HaBaTe 1IpOCTBIE TEXHHYECKHE YCTPOWCTBA H
(usHUCCKOH  KapTHHBI MHpa B U3MEpUTENIbHBIE MPUOOPHI MO CXeMaM M CXeMaTHIHbIM
65 ofmeM DAy  COBPEMCHHBIX PUCYHKaM. YKaBI)IBaTE INPUHLIUIBI IEUCTBUS NPUOOPOB U
TEXHUYECKUX ycTpoicTB OOBSICHUTH MOTEHIHAIbHBIE
E;Z?;Baiii?{;{;}(l)q;;ﬁ;one MIPUMEHCHUS C€CTECCTBEHHOHAY4YHOI'O 3HaHUs A
oO1recTBa .
XapakTepu3oBaTh CBOMCTBa TeJ, (PU3UYECKUE SIBICHUS M
PesepeHbiii  ypok. MarnuTHOE IPOILIECChl, MCIOB3Ys (PU3NYECKHE 3aKOHBI; MpPU 3TOM
66 e, T — JlaBaTh CJIOBECHYI0 (DOPMYIMPOBKY 3aKOHA U 3aIllMCHIBATh
HH KIS €ro MaTeMaTH4YecKoe BbIpakeHue. OTin4arh apryMEHTHI,
KOTOpbIE OCHOBaHbl HAa HAYYHBIX JOKAa3aTelIbCTBAX, OT
apryMEHTOB, OCHOBAaHHBIX Ha JIPYTHX COOOPaXKECHHUSX.
OnuceiBaTh H3Yy4YECHHbIE CBOWCTBA Tel U (U3HUYECKUE
SBJICHUSA, WCIONBb3ys (U3NYECKHE BEIUYUHBI;, IPH
ONMCAHUU TPABUIBHO TPAKTOBaTh (U3HMUECKUN CMBICI
PesepBHbIii YPOK. Ontika. | MCTIOIb3YEMBIX  BEIMUUH, X 00O3HAaYeHUsI U ETUHMIIBI
67 OCHOBbI  ClCIHabHOH  TeopHH U3MEpEeHUs, HaXOAUTb (OPMYJIbI, CBSA3BIBAIOLIUE TAaHHYIO
O THOCHTEEHOCTIH ¢u3uuecKkyr0o  BEIMYMHY C JAPYTUMH  BEJIMYMHAMM.
Pacnio3HaBaTh  MposiBI€HHE U3YYEHHBIX  (U3NYECKUX
ABJIIGHUH B  OKpPYXKalIlEM  MHpE,  BBIIEHAS  UX
CyIIECTBEHHBIC CBOMCTBA/MIPU3HAKH . PasmuyaTs BOMPOCHI,
KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYYHO MCCIIEI0BATH .
68 Pesepupiii  ypok.  KBantoBas | OOBSCHATh (PU3NYECKHE TPOIECCHI M CBOWCTBA TEI:

¢u3uKa. DIEeMEHTHl acTPOHOMHUHU
1 acTpou3uKu

BBIABJIATE HTPHUYMHHO -CICACTBCHHLIC CBsA3H, CTPOUTH
00bsicHeHHE U3 1 —2 TOTHYECKUX IIaroB ¢ omopoit Ha 1 —2
W3YYCHHBIX CBOHCTBA (DU3WYCCKUX SIBICHUH, (PU3NIECKUX




3aKOHA WIM 3aKOHOMEpPHOCTU. PemaTe pacu€THbIE 3a/1a4u B
1 —2 nAeicTBuUS 1O OJHOM M3 TeM Kypca GU3HKH, UCTIONIb3YS
3aKOHBI ®  (OpMyIBI, CBS3bIBalOIIME  (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHallu3a YCJIOBHS  3aJaud
3allUCBIBATh KPATKOE YCIIOBHE, IMOJCTABIATH (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJAUTH pacyéThl Pazmuuarh
BOIIPOCBI, ~ KOTOpPbIE  BO3MOYKHO  €CTECTBEHHOHAYYHO
HCCJIEIOBATD.
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