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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHHA M TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B oOpa3oBarelbHbIX opraHu3anusx Poccuiickorr  ®Denepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4YeOHBIMU IpenMeramMu. B Hell ompenensitoTcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUTAaHUPYEMbIE Ppe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yIbTaThl MO rojilaM O0yUYeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHHus.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, ouonorueit, gusudyeckoit reorpadueid m actpoHoMuel. Vcmonp3oBaHWe M aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHS HOBBIX
MaTepHasoB C 3a/laHHBIMH CBOWCTBAMU U Apyrux. M3ydenune ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAyYHBIH METOJ MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICJOBAHUII.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPBIE MOXHO pacCMaTpUBaTh KakK MPUHIUIIBI €70 OCTPOECHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEeX Pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pusuku o0beTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUUYECKUX MTPUIIOKEHNI N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkkKe 00CyXIeHUs MpoOJIeM pallMoOHAIbHOIO IPUPOAOTIOIb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH DJIEMEHTaMHU Kypca (HU3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nyeckoil TeopuH, posM (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON IesSTeNbHOCTH oOydaronuxcs. J{is 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TMPAKTHYECKUX PadoT. BrigeneHune B ykazaHHOM IiepedHe JTabOpaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN IIIaHMPOBAHMS U OCHaleHUs] kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOIIMMUCS YMEHUSMH TPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAETseTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTtom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBIISTFOTCS 33]1a9 C SIBHO 3aJIaHHON (DPU3MUECKON MOJETIBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS W3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
oOuiero o06pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOrO KaOuMHeTa (U3UKU WU B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B kabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YUYEHHUYECKUX NPAKTUYECKUX PAOOT M JAEMOHCTPALUOHHOE
00opy0BaHUE.

JleMOoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEOBaHMS H3y4aeMbIX SIBJIEHMH U IPOLIECCOB,
SMIMUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.

JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcss B pacdyére OJHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHbl HAa KOMIUICKCHOM HCIOJIb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMU LIEJIAMH U3y4eHUsI (PU3UKHU B 0011IeM 00pa30BaHUU SBJISIOTCS:
¢dbopMuUpoBaHHE HMHTEpeca W CTPEMJICHHMsS OOYYalolUMXCS K HAydYHOMY H3YYEHHUIO HPUPOJbI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE NPEICTABICHUN O HAyYHOM METOJIe MO3HAHMs U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOEHUSI MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmupoBaHue yMEHHUH OOBSICHATH SIBJICHUS C UCIOJb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHME NPEACTABICHUN O PoNM (U3UKHK Ui pa3BUTHsS JPYrUX €CTECTBEHHBIX HayK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelIeHHeM CIEAYIOIIMX 3a/Jad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



npuoOpeTeHNe CHCTEMBI 3HAaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAass MEXaHHWKY, MOJEKYIAPHYIO (HU3UKY, ODJICKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUIH NPUMEHSTH TEOPETHYECKUE 3HAHUS s OOBICHEHUS (U3NYECKUX
SIBJICHUN B IPUPOJIE U JUISl IPUHATUS IPAKTUUECKUX PEIICHUH B MOBCEAHEBHOM JKU3HH;
OCBOEHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C SIBHO 33aJ]aHHOM (pr3muecKoi MOJIeIbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/IaHUe (PM3MYECKON MOMAEH, aJeKBATHON YCIOBUSIM
3a/1a4y;

MOHMMaHue (U3UYECKUX OCHOB U MPUHIUMIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIAJIECHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M MPOBEACHUA (DU3MUECKUX
SKCINEPUMEHTOB, aHaJlW3a W UHTEpIpeTaluu HWHGOPMALUU, OINpPEAETIeHHUs JI0CTOBEPHOCTU
MOJIyY€HHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUW JUIA PAa3BUTUS YMEHHM MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpeAaHEro oOmiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 yacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme no pusmuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBENEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromINXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®du3suka — Hayka o npupoje. Hayunsie MmeTo1bl I03HaHUS OKpyXKaromero mupa. Poip skcriepuMenTa u
TEOPUH B MPOIECCE TTO3ZHAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (pu3anyecKkux sIBJICHUA U mporieccoB. Hayunbie rumnore3sl. OuU3nveckue 3aKoHBI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb m MecTo ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAyYHOW KapTUHBI MUPA, B MPAKTHYECKOU
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXaHHWYECKOTO JBIKeHMs. Cucrema oTcuéra.
Tpaexropust.

[Tepemernienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIMHA HA OCH CUCTEMBI KOOpArHAT. CI0kKEHHE MEPEMENIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE NBIOKeHHE. | paduku 3aBHCUMOCTH KOOpPJIWHAT,
CKOpPOCTH, YCKOPEHHUSI, TyTH U IEPEMEILICHUSI MATEPUATIBHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonunueiitHoe nBuxeHue. [[Br>keHWe MaTepHallbHOM TOYKM IO OKPYKHOCTH C TMOCTOSIHHOW IO
MOJYJTI0 CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JIMHEWHAs CKOpoCTh. Ilepwom wu wactoTa oOpaiieHwus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: CITUIOMETP, IBKEHHUE CHAPSIIOB, LIETIHbIE U
PEMEHHBIE TIEpEeaaAYN.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XAPAaKTEPUCTUK JBUKEHHUS.

[IpeoOpa3oBanue IBUKEHHN C NCIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxkeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpanenne ckopocTH npy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXIY MYTAMH, MPOMJIEHHBIMU TEJIOM 3a MOCJIEAOBATE/IbHbIE PABHbBIC
MIPOMEXYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBH’KEHUH C HaYaIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUkKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutenbHocTH ["anunes. [lepsriil 3akoH HetoToHa. MIHEpInanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHumn cynepnosunuu cuil. Bropoii 3akoH HeroTOHa U1 MarepraabHOM TOUKH.
Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3akoH BceMHpHOTO TAroreHus. Cuna tsokectu. IlepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoybkenus, kauenusi). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHuUs
CKOJIb)KEHUSI U cuia TpeHus nokos. Koaddumuent tpenus. Cuna cOnpoOTHBICHUS MPU BUKEHUU Tela B
YKUJIKOCTH WJIU Ta3e.

[TocTynarensHOE ¥ BpalareabHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CUJIBI OTHOCHUTENBHO OCH BpalieHus. [liieuo cuiel. YciioBust paBHOBECUS TBEPAOIO TeEA.

Texauueckue yCTpOfICTBa N MNPAKTHUYCCKOC NMPUMCHCHUC: MOAIIUIIHUKH, ABWKCHUC MCKYCCTBCHHBIX
CIIYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariu.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHHUSL.

VYcnoBus paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B IIPY’KWHE U PE3UHOBOM 00pa3slie, OT UX
nedopmaruu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynsc MaTepuanbHOM TOUKHU (TeNa), CUCTEMbl MaTEpUaIbHBIX TOUeK. VIMITyJIbC CHUIIbI U UI3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl uMIyibca. PeakTuBHOE IBHAKEHHE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[lorenumaneHas oHeprus. [loTeHuuaneHas sHeprus ynopyro AeGopMHUpOBaHHOW MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HEMOTEHLIMATbHbIE CHIIBI. CBsI3b pabOThl HEMOTEHLUAIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEP, NMPYKUHHBIM MUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexo noTeHIMAILHON SHEPTUU B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnue abCoOTOTHO HEYIIPYToTO yAapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u paboOThl CUJIBI C M3MEHEHHEM MEXAaHUYECKOW SHEpruu Tella Ha IpUMepe
pacTsKEHUs PE3UHOBOIO JKI'yTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 1 TEPMOIAMHAMHUKA

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO-KUHETHUECKON TEOpUHM U HX ONBITHOE OOOCHOBaHUE.
bpoynosckoe npmwkenue. Juddysus. Xapakrep ABMKEHHS] U B3aMMOJICHCTBHUS YacTUIl BelecTBa. Moaenu
CTPOEHUS T'a30B, KUJIKOCTEH M TBEPABIX Tel U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE THUX MOJIENIEH.
Macca u pazmepsl mosekyn. KonnuectBo Bemectsa. [locrosnnas ABoraupo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lienascust.

Mogens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOpUU UACATBHOIO
raza. AOCOJIIOTHAsE TeMIiepaTypa Kak Mepa cpeliHeld KHHETUYECKOM PHEePrUU TEIIOBOTO JBIKEHHUS YaCTHIL
raza. [llkana temnepatryp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HaneroHa. M3omporiecchl B HJEaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ paduueckoe
MIpeJICTaBJICHUE U30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJEKyd OpPraHuYecKHX
COCIMHECHUN.

OnbiTel 0 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.



Mogens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUIIOCTpUpYIOLIas IpUPOLy JaBJIECHUS ra3a Ha CTEHKH cOCyaa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Omnpenenenne Maccel BO3/yXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHMM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y I1TapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevl mepmoouHamuku

Tepmoannamuueckas cucreMa. BHyTpeHHsS 3HEPIrUsl TEPMOJUHAMHUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonndyecTBo TemioTsl U paboTta. BHYTpeHHss dHEprus 0JJHOATOMHOIO MA€albHOro ra3a. Busl
TEIUIONEpeiau: TEIUIONPOBOJAHOCTb, KOHBEKLUS, W3JIydeHHE. YIelbHas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TennoThl npu Temionepeaaye.

[Tonsarue 06 agunabatHoM mporiecce. [lepBriit 3akoH TepmoanHamMuku. [I[puMeHeHue mepBoro 3aKoHa
TEPMOJIMHAMUKU K n3onpoueccam. ['paduueckas unrepnperanus padoTsl rasa.

Bropoii 3akon Tepmoannamukyu. HeoOGpaTUMOCTh IPOIIECCOB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIUNIBL AeCTBUS TEIUIOBBIX MaluH. [IpeobpazoBaHus SHEPTrUM B TEIIOBBIX
MamunHax. Koadduuuent nonesnoro aedictBusg TeruioBoil mamuubl. [uxn KapHo m ero xoadduuuient
MOJIE3HOTO JACHCTBHUA. DKOJIOTHYECKUE TTPOOIEMBI TEMIIOIHEPTETHKH.

Texnuueckne yCTpoHCTBA M TPAKTUYECKOE TNPUMEHEHHE: JBUraTellb BHYTPEHHEro CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEW SHEPTHH TeJlla MPU COBEPIICHUH PaOOTHI: BBUIET MPOOKUA W3 OYTHUIKH TIOJ
JEHUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3Gupa B JaTYHHOU TpyOKe MyTEéM TpeHuUsl (BUICOIEMOHCTPAIINS).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazogvie nepexoont

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kureHue. AOCONIOTHAsE YW OTHOCUTEIbHAS
BIIQXKHOCTH BO3yxa. HachblmeHHblit nap. YaenpHas TerioTa napooopa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphbl
KUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrammueckne u amopdHbie Teina. AHM3OTPOIUS CBOKCTB KpUCTALIOB. JKuakue

kpuctauiel. CoBpeMeHHbIC Marepuaibl. [[naBneHne w KpHCTaIM3alys. YJelbHas TEIUIOTa IUIaBICHHS.
CyO6mmmartusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
Texuuueckue YCTPOﬁCTBa H IIPAKTHYCCKOC IMPHUMCHCHUC: THI'POMETP M IICUXPOMCTP, KAJIOPHUMCETP,

TEXHOJIOTMU TOJy4YEHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBolicTBa HaCBHIICHHBIX [1aPOB.

Kunenue npyu NoOHM>KEHHOM JIaBIICHUM.

Crnioco0Obl U3MepeHUs BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepeHne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.

Pa3nen 4. duekTpoanHaMuKka
Tema 1. dnekmpocmamuka

3J'IeKTpI/I3aI_[I/I$I TCII. aﬂeKTpI/IquKI/Iﬁ 3apsn. I[Ba BUJa DJJICKTPUYCCKUX 3apsAH0B. HpOBO,[[HI/IKI/I,
AUBJICKTPUKHA U MMOJIYIIPOBOAHUKHU. 3aKkoH COXpaHCHUA SJICKTPHUICCKOI0 3apsaa.



B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbli 37eKTpUYECKUN 3apsi. DIESKTPUUYECKOE TOJIE.
Hanpsbk€HHOCTh  dnekTpudeckoro mnoisd. [IpuHnun cynepnosuuuu  JIEKTpUYECKUX MmoJied. Jlunuum
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO MOJIS.

Paborta cun snekrpocratmueckoro mnois. llorenuwman. Pasnocts mnoreHnmanos. [IpoBoaHuku u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJIe. J{M3neKTpruyeckas IpOHUIAEMOCTb.

OnextpoéMkocTh. KoHneHcaTtop. DneKTpoEMKOCTh INIOCKOTO KOHJEHCATOpa. DHEprus 3apsKeHHOTO
KOHJIEHCATOpA.

Texnuueckre  yCTpOWCTBA W MPAKTHUUYECKOE TMPUMEHEHHUE:  DJEKTPOCKON,  AJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE 3JIEKTpONpUOOpOB, KOHJIEHCATOp, KOMMPOBAJIbHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M MPUHLMUIT JEUCTBUSA dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EeKTPU30BAHHBIX TEJ.

DIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEl.

[TpoBOAHMKH B AIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IJIOL[AJAN IUIACTUH, PACCTOSIHUS MEXIY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwiii Inekmpuueckuit mok. Toku ¢ paziuunplx cpeoax

DJIEKTPUYECKHI TOK. Y CIOBHS CYIIECTBOBAHUS ANEKTPUUECKOTO TOKa. McTounuku Toka. Cuiia Toka.
[TocTosiHHBIM TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LErnH.

DJIEKTPUYECKOE COMPOTHUBJIICHHUE. YAEIbHOE CONMPOTUBICHUE BemlecTBa. I[lociaegoBarenbHoE,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB AIEKTPHUIECKOTO TOKa.

DJIEKTPOABMIKYIIIAs CUJIa U BHYTPEHHEE CONMPOTHBIICHUE MCTOYHUKA TOKA. 3akoH OMa I MOJIHOM
(3aMKHYTOM) AyIeKTpuueckoit ernu. KopoTkoe 3aMbIkaHHe.

ONEeKTpOHHAss MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBHCHUMOCTb COIPOTUBIEHUS METALUIOB OT
Temneparypbl. CBEpXIIPOBOJAUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IpHUMECHasi MPOBOJUMOCTh MOJIYHpoBOAHHKOB. CBoiicTBa pP-N-
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M PACIUIaBaX AIEKTPOJUTOB. DIIEKTPOIUTHYECKAS TUCCOLUALMS.
DIeKTpOIu3.

DneKTpuYecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PEOCTar,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBareibHble MPUOOPHI, SIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBI IHOM, TEPMUCTOPHl H (OTOPE3UCTOPHI, MOIYIMPOBOTHUKOBBIM THOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UUIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAJAA MONEPEUHOTO
CEYEHMS U MaTepHaa.

CMmenaHHOe coeIMHEHNE MPOBOJHUKOB.

[Ipsimoe n3Mepenue snexkTpoABmKyliell cuiibl. KopoTkoe 3amMblkaHUE TrajJbBAHMYECKOTO AJIEMEHTa U
OIIEHKA BHYTPEHHETO CONIPOTUBIICHHUSL.

3aBUCUMOCTb COMPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIKYIIEH CHUIIbl HCTOUYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue snextponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6a30Bor0 ypoBHS B 10 Ki1acce oCymIeCTBISIETCS C YYETOM COJIEPIKATEIBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMHl MaTeMaTHKH, OMOJIOTUH, XUMHHU, TeOrpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle noHsAmus, CBSI3aHHbIE C HM3YyYEHHEM METOJO0B HAaydyHOTO NO3HAHMS: SBJICHUE,
HaydyHbId (akT, rumoreza, Qunyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOMIOIEHHUE, OSKCICPUMEHT,
MOJEJIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHMI, JHUHEWHas (QyHKOus, mapabora, rumepboia, HX
rpadUKyd U CBOWCTBA, TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMHU Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusn: MexaHuueckoe ABHKEHHE B KMBOW mpupojne, nuddysus, ocMoc, TEMI00OMEH KHUBBIX
OpraHu3MoB (BH/IbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAS
Macca, TEIJIOBble CBOMCTBA TBEPIABIX TeEJ, MUJAKOCTEH M Ta30B, 3JEKTPUYECKUE CBOICTBA METAJUIOB,
ANIEKTPOJIUTUYECKAS AUCCOUALIMS, TAIbBAHUKA.

T'eoepagus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHue IBWKEHHUI C MCIOJIb30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUIHUKY, HCIOJb30BaHUE 3aKOHAa COXPAaHEHHUS UMITyJbca B TEXHHMKE (pakeTa, BOJOMET U JPYrHe),
JIBUTATENlb BHYTPEHHETO CTOPaHMUs, MapoBas TypOWHA, OBITOBOI XOJIOIMIFHUK, KOHAUIMOHEDP, TEXHOJIOTHU
MOJIyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCI€ HaHOMAaTepuaioB, U HAHOTEXHOJOIHH,
ANIEKTPOCTATUYECKAsl  3alllUTa, 3a3eMJIEHHE  3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIM  MpUHTED,
AIIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, TEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctosiHubie MarHuThl. B3auMojeHCTBUE TOCTOSHHBIX MarHuToB. MarHnutHoe mosne. Bekrop
MarHuTHOM WHAYKUMH. [IpuHOMII Cyneprno3uiuy MarHUTHBIX Mojed. JIMHMM MarHUTHOM WHIYKIUU.
KaptrHa nuHui MarHUTHOM MHAYKLIHMH MOJISL TOCTOSIHHBIX MAarHUTOB.

MarsuTtHO€E MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHMA MHAYKIMM MAarHATHOTO MOJIS JJIMHHOTO
MpSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJBLEBOIO MPOBOJHUKA, KaTylIKM C TokoM. OmbIT Opcrena.
B3anmoelicTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJ1yJib U HalpaBJICHUE.

Cuna JlopeHua, e€ monayap W HampaBieHUE. J[BM)KEHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

SIBneHue 3MeKTpOMAarHUTHOM MHAYKUMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKLHMH. DJIEKTPOABHKYIIAs
cuiia UHAYKLIMH. 3aKOH 3JI€KTPOMAarHuTHOW MHIyKuuu Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAS CHUJIa MHAYKIMHU B MPOBOJHUKE, ABHXKYIIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHaykTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DIEKTPOIBUKYILAA CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO TOJIA KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnueckre ycTpoNCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopelicTBre 1ByX MPOBOAHUKOB C TOKOM.



Cuna Amrnepa.

[HerictBue cuiibl JIopeHIa HA MOHBI JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOIBIKYIICH CHIIBI MHIAYKIIMU OT CKOPOCTH U3MEHEHHUS] MAarHUTHOTO MOTOKA.
SIBiIeHME CAMOMHIYKIINU.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJI KaTYIIKUA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKY C TOKOM.

UccnenoBanue siBICHUS SIEKTPOMArHUTHOM WHIYKITHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUSA

KonebarenpHas cucrema. CBoOOAHBIE MeXaHMUECKHE KoJiebaHus. [apMOHMYEeCKHe KoJieOaHusI.
[lepuon, wacrora, amrmutyna u ¢asza konedanuid. [IpyXuHHBIN MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHUe rapMOHHYECKUX KoJiebaHul. [IpeBpaiienre sHepTUn MpY TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUsI B UAEaIbHOM KOJIeOATEIbHOM
KOHType. AHAJIOTUSI MEXKIYy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KoJsiebaHusimu. dopmyna Tomcona.
3aKoH COXpaHEHHUs SYHEPTHH B HICATLHOM KOJe0aTeTbHOM KOHTYpE.

[IpencraBnenune o 3aryxarmmux KojeOaHusX. BeIHyXIeHHbIE MeXaHHYecKkue KosiebaHnus. PezoHaHc.
BriHyX1IeHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii  TOK. CHHYCOMJANBbHBIM NEPEMEHHBIM TOK. MOIIHOCTE MEPEMEHHOTO TOKA.
AMITTUTYTHOE U JCHCTBYIOIIEE 3HAUYEHNE CHUJTBI TOKA U HATIPSHKCHUSI.

Tpanchopmarop. [IponsBoacTBo, nepenadya u NOTpeOICHNUE FNEKTPUUECKON S3HEPTUN. DKOJIOTHUYECKHE
PUCKU TIPU MPOU3BOJCTBE 3EKTpodHepruu. KynpTypa HMCIOIb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPUYECKUM 3BOHOK, TE€HEpAToOp
MIEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MIPY>KMHHBIM WJIH MAaTEMaTHYECKU MAsITHUK).

Hab6nrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHNUS.

OcmorpaMmbl (3aBUCUMOCTH CUJIBI TOKAa M HANpPSsDKEHUS OT BPEMEHH) Ui 3JIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc mpu mocnenoBaTENbHOM — COCIMHEHUM  PE3UCTOpa, KATYIIKM HMHIYKTUBHOCTU H
KOHJICHCATOPA.

Monenb TUHUYU 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MaJbIX KojeOaHUW rpy3a HA HUTU OT JJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue MnepeMEHHOr0 TOKAa B IIEMM U3 TOCIEA0BATENIbHO COCAMHEHHBIX KOHJEHCATOpa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

Mexanuueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs W JJIMHA
BoJHBL. [lonepeunsie U poaosbHBIE BOJIHBL. HTephepeHnus u qudpakius MeXxaHH4eCKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBL. Y CIOBUSA M3IYyYEHUs AJIEKTPOMArHUTHBIX BOJIH. B3anmmHas opueHTanus
BektopoB E, B, V B nanmekrpomaruuTHOi BojHe. CBOWCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpaKEHUE,
MperoMIIeHUe, MoJspu3anus, Tudpakius, uaTepdeperius. CKOpoCTh AEKTPOMATHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHre 21eKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUUIBI paiOCBS3U U TeNeBUACHUS. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaIOUIeH Cpeibl.



TexHuueckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3BbIKAIbHBIE  HHCTPYMEHTHI,
yJIBTPA3BYKOBasi JUArHOCTHKA B TEXHUKE U MEIUIMHE, pajap, pPaauoONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U MPO/I0JIBHBIX BOJIH.

Konebuomnieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienne oTpakeHus U IPEIOMIICHUS MEXaHUYIEeCKUX BOJIH.

Habmonenue naTepdepeHInn U qUPPaKIu MEXaHHIECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTOM KOJICOAHHIA.

UccnenoBanue CBOWCTB OSJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPETOMIICHHE, MOJSpHU3alus,
T(pakus, HHTepPEPEHIINS.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsmosiHeiHOE pacipoCTpaHEHHE CBETA B OAHOPOIHOM cpene. JIyu cBera.
ToueuHbIi HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKajie.

[Ipenomiienne cBeta. 3aKOHBI TIPEIOMIIEHUS CBeTa. AOCOJIIOTHBIN MoKa3aTenb npenomieHus. [lomHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIit yro MoJTHOT0 BHYTPEHHETO OTPasKCHHUSI.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparoniue U pacceuBarouye JUH3bl. ToHKas auH3a. DOKYyCHOE paccTOsHUE U ONTUYECKas cuia
TOHKOM nuH3bI. [locTpoeHne n3o0pakeHH! B cOOMpPAIOIIMX M pacceuBarolMX JinH3aX. DopMmyna TOHKOM
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBUS HAOIIOACHUS
MakCUMYMOB ¥ MHHUMYMOB B HHTEP(EpPEHIMOHHOW KapTHHE OT JBYX CHH(}a3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. [udpaxinuonnas pemérka. YcinoBHe HAOMIOJEHHS TVIaBHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOTo cBeTa Ha TU(GPAKIIMOHHYIO PEHIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpoHCTBa M MpPaKTUYECKOE NMPUMEHEHHUE: OYKH, JyMa, (poToanmapat, MPOESKIIMOHHBIH
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(pakiinoHHas peréTka, MoJISpOu/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHue, OTpakeHUE U MperoMiieHre ceeta. OnTuueckue npudopbl.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuu crera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCcTB M300pakeHUI B JTMH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClIENMAJIBLHON TEOPHUH OTHOCHTEILHOCTH

I'panunel  OPUMEHMMOCTH — KJIACCMYECKONM  MexaHMku. [locTynarsl  cnenManbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BAaKyyMe, NPUHIUI OTHOCHUTEIBHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€JUIEHNE BPEMEHU U COKPAILIEHUE JITUHBL.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbI. DHEPrus MOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.
OtkpeiTe u wuccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akonsl (otodrddekra.
VYpaBuenue DiiHimreiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbithl [1. H. JIebenena.
XHWMHMYECKOE IEHCTBUE CBETA.
Texuuueckne YCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHMK, COJHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEHIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmeiTel Pesepdopna mo paccesHuto o -uactuil. [lnaHerapHas MoOeNb
atoma. [loctynarel bopa. U3nyuenue u nornomieHue (GOTOHOB MpU MEpPeXoie aToMa C OJHOTO YpPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CiekTp ypOBHEH SHEPIUU aToMa BOJAOPOIA.
BonnHoBbIe cBoMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.
Texnuueckue ycTpoiicTBa W NPAKTHUECKOE MPUMEHEHME: CHEKTPaJbHBIM aHaIMU3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Omnpenenenre ATUHBI BOJIHBI Jia3epa.
HaGnronenne nuHEHYaThIX CIIEKTPOB M3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
HaGnronenune nuHEHYaToro crexTpa.
Tema 3. Amomnoe sa0po
DKCIIepUMEHTBI, TOKA3bIBAIOUINE CI0XKHOCTh CTPOCHHUS siapa. OTKPBITHE PagHOaKTUBHOCTH. OMBITHI
Pesepdopna mo ompenenseHuio cocraBa paAHOaKTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue paauoakTHBHOCTH Ha )KHUBbIE OPraHU3MBIL.
OTtkpeITHE TpOTOHA W HeWTpoHa. HyknonHas monens sapa [elizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3otormsl.
Anbda-pacnag. DJEKTPOHHBIM W  TMO3UTPOHHBIM  Oera-pacman. ['amma-u3inydeHwe. 3aKoH
PaZOaKTUBHOTO pacmaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sipa.
Snepusle peakuuu. [lenenue u cUHTE3 siep.
SAnepusiii peaktop. TepmosimepHbiii cunTe3. [IpobremMbl M MEPCIEKTHBBI SIIEPHONW SHEPreTUKU.
DKOJIOTUYECKHE aCMEKTHI SIIEPHON SHEPTETHKHU.
DOneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOJEHNS U PETUCTPALIUK SIEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoieicTBus. EAMHCTBO pusznyeckoil KapTHHBI MHpa.
TexHudeckne yCTpONCTBAa M IPAKTHUYECKOE NPUMEHEHME: JO3UMETP, Kamepa BuibcoHa, saepHbIN
peaktop, aToMHast Gomba.
Jlemoncmpayuu
Cu€TunK HOHU3NPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BUTHA acTpoHOMMH. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAYEHNE ACTPOHOMMH.



Bun 3Bé3an0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHnas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKH.  JluarpamMma  «CHEKTpaJIbHBIM  KJAacC  —  CBETUMOCTb».  3BE3Ibl  IJIABHOU
IIOCJIEJOBATEIBbHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3J TJIAaBHOM IOCIEA0BATEIbHOCTH.
Buyrpennee crpoenue 3BE31. COBpeMEHHbIE NMPEACTABIEHUS O MPOUCXOXKIAEHUM U 3Bosonuu CoiHua U
3BE3/1. DTambl )KU3HU 3BE3L.

Mneunslii [1yts — Hama [Nanaktuka. [lonoxxenue u nuxenue CosHua B ['anakTuke. TUIBI raJlakTHK.
Panuoranaktukuy 1 kBazapsl. YEpHbIE ABIPHI B siipax TaJaKTUK.

Bcenennas. Pacmmpenue BcenenHoi. 3akon XaO6ma. PasOeranme ramaktuk. Teopus Bosbmioro
B3pbIBa. PesnKkTOBOE H3IIydeHuME.

MacmrabHast ctpykrypa Beenennoii. Meraranakruka.

Hepeménnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUH s
OTpe/ieNieHUs] TOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/BL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro [lyTu.

O0o01maruiee NOBTOPEHNE

Ponb ¢pu3nku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIIMAIbHOM M 3TUYECKOH cepax
NEeSITEeIbHOCTH YeJIOBEKa, poJib U MECTO ()M3MKM U aCTPOHOMHHU B COBPEMEHHOM HayyHOM KapTHMHE MHpa,
posib ¢usnyeckoil Teopun B (POPMHPOBAHMM MPEICTaBICHUH O (U3MUECKON KapTHHE MHpa, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX MpPEICTaBICHUN O
MIpHUPOJIE.

Me:knpeaMeTHbIe CBS3H

Nzyuenune xypca ¢puzuku 6a30BoT0 YpoBHS B 11 Kacce ocymecTBiIseTcs ¢ y4ETOM COAepKaTeIbHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMi MaTeMaTUKH, OMOJIOTUH, XMMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IO3HAHUA: SIBJICHUE,
Hay4HbIil (akr, runoresa, ¢uznyeckas BeIWYMHA, 3aKOH, TeOpus, HaOIIONEHHE, HKCIIEPHUMEHT,
MOJEIMPOBAHNE, MOJIEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHUH, TPUTOHOMETpPHUYECKHE (DYHKLMHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMHM HA OCH
KOOpDAMHAT, CJO0XKEHHE BEKTOPOB, IPOU3BOJHBIE 3IEMEHTAPHBIX (YHKUMH, TNPU3HAKU TMOJ00US
TPEYroJIbHUKOB, ONPEAEICHNE TUIOMAAN TUNIOCKUX (PUryp U 00BbEMa Tell.

Buonoeus: >nexTpudeckue sBJICHUS B )KUBOW MPHUPOJIE, KojeOaTeabHble ABUKEHUS B )KUBOM MpHpoe,
ONTHUYECKHUE SBJICHUS B )KUBOU NPUPOJE, NEHCTBUE PaAHALIN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTPOCHME aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

I'eoepaghus: MarHUTHBIE 110JIFOCA 3EMIIH, 3AJI€KH MarHUTHBIX PYA, (OTOCHEMKA 36MHON TOBEPXHOCTH,
IIPEICKAa3aHue 36MIIETPSICCHUM.

Texunonocus: JIMHUW  DIEKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa, JJIEKTPOJBMIATElNb,
MHAYKIMOHHAs Ieub, pajap, paguonpuéMHUK, TEIeBU30p, aHTeHHA, TesnedoH, CBY-neub, NpoeKIMOHHbBIN
anmapar, BOJJIOKOHHasi ONTHKA, COJIHEeYHast 6aTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS ydeOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJWIIMOHHBIM IICHHOCTSM POCCHHCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydJalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTEIILHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXAAHCKON MACHTUIHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CUTYAlMIO M TPUHUMATh OCO3HAHHBIC PEUICHHUs, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPEeCcCHOHATBHON NEATETBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eei YyCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeTTN IS TEILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKCHHUS,

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaTbiBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepHaTbHBIX
U HEMaTEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YIILTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PAOOTYy B YCJIOBHSIX pPEaJbHOT0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOYEBBIMU TITOHATHUAMU WU METOOAMU q)HSH‘-IGCKOfI
HAyKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKOM U NMPOEKTHON AESITENbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PELICHUS 3a/1a4
(bu3MYECKOTO COJIEpKaHusl, MPUMEHEHHUIO PAa3INYHBIX METOJ0B MO3HAHMUS;

BIIAJIETh BUAAMU JIEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpHU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TIPUYUHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMyIHpoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BATEIbHOM NEATEIbHOCTH, B
TOM YHCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undopmanueii:

BIIaJIETh HABBIKAMU TOJydyeHUs WHopMmaru (GU3NYECKOTO COAEPIKaHUS M3 HUCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETANI0 HHPOPMAIH Pa3TUYHbIX BUJOB U (HOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OpMALH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COONIOICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HH(POPMAITMOHHON 0€30IaCHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUA:

OCYIIECTBIISTH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO e TEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHWMATh U UCTIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W MHANBUIYaJTIbHON PabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHHIO: COCTAaBJIATh IUIAH JEWCTBUW, PAcHpeAessiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe YyHUBeEpCcabHbIe Y4eOHbIE 1eHCTBHUS
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATENIbHYIO IESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHHs] PacUETHBIX M KAYeCTBEHHBIX 3a7ay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;

JieNlaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHMIO M TPOSBICHUIO OSPYIUIMM B oOnactu  (pusmkwy,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA

WCIOJIb30BaTh MPHUEMBI pepIIeKCHU AJIsl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS,;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYrUX MPU aHATU3€E PE3YyIbTaTOB ACSITEIbHOCTH;

MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpeHEero 00Iero o0pa3oBaHus y O0Oy4alOIIUXCs COBEPIICHCTBYETCS dMOIMOHAIBHBIHN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh AMaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIM H YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATH MCXOS M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIICPESIKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIFOUAIONIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHS C JPYTUMU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKON
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuabHast
TOYKa, MHepUHUaibHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, WICAIBHBIM Ta3, MOJEIH
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHYECKOW TEOPHM CTPOEHUS BEIIECTBA M 3JIEKTPOJUHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
NBIDKEHHE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBre Tei, auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUAKOCTEH M TBEPIBIX Tell, U3MEHEHUEe oObEMa Tel NpU HarpeBaHUU
(oxJaXIeHUH), TEIUIOBOE pAaBHOBECUE, HCIIApEHHEe, KOHJEHCAIUs, [UIaBJICHUE, KPUCTAJUIM3allus,
KUIIEHHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpU €ro HarpeBaHWU B 3aKPbITOM
cocylie, CBA3b MEXKJy IIapaMeTpamMH COCTOSIHMS TIa3a B HU30IPOLECCax, 3JIEKTpU3aLUs Tell,
B3aMMO/ICHCTBHE 3apsi/I0B;

ONMCBIBATH MEXAaHMUYECKOE JBM)KEHUE, UCIOJb3Yys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IyTh, IepeMeIleHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, UMITYJIbC TeId, KMHETHYeCKas
SHEprus, NOTEHIMAIbHAs DSHEPrus, MexaHudeckas paboTa, MEXaHHWYecKas MOILHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, HX
0003HAUEHMsI U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUUYHHY
C IpYTMMU BeJIMYHHAMU;

ONMCBHIBATH H3y4YECHHbIE TEIUIOBBIE CBOMCTBA Tel M TEIUIOBBbIE SBJICHUSA, HUCHOJb3YS
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0THUYECKOTO JIBMIKEHHMSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMILBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M IEKTPUUYECKHUE SIBICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpsOKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh IOTEHLMANOB; MPHU OMUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEITMUUHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHWYECKOM SHEPruu, 3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLIUI CYNEPIIO3ULIMH CUJI, IPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIIepaTypoid, MEpBBIA 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXpPAaHECHHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI ICHCTBHUS MAIIMH, TPHOOPOB M TEXHHUYECKUX YCTPOUCTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3agadyy W THIOTE3y y4eOHOTO OKCIEpUMEHTa, CcOOuparh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, IPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOJbl OIEHKU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh pPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI] U IpadUKOB, JI€NaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbl0, HCHONb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOTy4YE€HHOIO 3Ha4eHUs (PU3NUECKOM BETHUUHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPU pelIeHUMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OpPMaLMOHHBIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIpPHOM MH(pOpPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOAMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3MKOB B pPa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IIOBCEJAHEBHOW OJKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsX, aJeKBaTHO OLICHMBATh BKJAJ KaXKIOTO W3 YYaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMEpPax poJib U MecTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
HAay4yHOUW KapTUHBI MUDPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKU M TEXHOJIOIMH, B IPAKTHYECKOMN
JeATeIbHOCTH JII0JIEH, LIEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHHIBI TPUMEHEHUS U3YYCHHBIX (PU3MUECKHX MOJEJe: TOUYeUHBIN
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKHI M KBAHTOBOU (DM3UKHU: 3JEKTpHUUYECKasi MPOBOJAUMOCTD, TEILIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSMOJIMHEHHOE PACTIPOCTPAHCHHUE CBETA, OTPAXKEHUE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuit 3hdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
AIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
UCTIONB3Ysl (PU3UYECKHME BEIMYMHBL: JJICKTPUYECKHI 3apsl, CHila TOKa, DJJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTUBIICHUE, PAa3HOCTh MOTEHIIMAMIOB, JIEKTPOIBIKYIIAs CHUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, WHIYKTHBHOCTh
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B MPOIECCE TAPMOHMUYECKHX DJIEKTPOMArHUTHBIX
KoJieOaHu#, (POKYCHOE PACCTOSHUE W OINTHYECKas Cuja JIMH3BI, MPU OMHCAHUHU TPABUIBLHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIONINE JTAHHYIO (PH3UYECKYIO BETUYHHY C IPYTHMH BEIIMIMHAMH,

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETa, DHEPTUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaclajga, SHEPTHS CBSI3W aTOMHBIX SIep, NPHU OIKMCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEIHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBl OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXpaHEHHUs HMITYyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHUS
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATH NU300paKeHHE, CO3aBaeMOE MIIOCKUM 3€pKajoM, TOHKOW JIMH301;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX U  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBaHUS, TPOBOJAUTH OTBIT U (JOPMYIHPOBATH BHIBO/IBI;

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UUECKUX BETUYHMH C UCIIOJIb30BAHUEM IPSMBIX NU3MEPEHHIA:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢bu3nuecKuXx BENWYMH B BUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI 1O pe3yiabTaTaMm
WCCIIeIOBAHUS;

cobOmrofarh mMpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEICHHHM HCCICIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbBI U MPUHLUIBI, HA OCHOBE aHAIM3a YCIOBUS 33Ja4dl BEIOUPATh (PU3UUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/ISPI‘ICCKOI>JI BCINYUHBI,

peiiaTb KAa4YCCTBCHHBLIC 3aJa4W: BBICTPAHMBATH JIOTHYCCKHW HCIIPOTUBOPCUYHBYIO LCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCIIOJIb30BaTh IPU pElIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUISl TOMCKA, CTPYKTYPUPOBaHUS, MHTEPHPETALUU U IPEJCTABICHUS y4eOHOU U
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, MOJYYEHHONW U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30I1aCHOTO MCIOJIb30BaHNUs B IOBCEIHEBHOM KU3HM;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHUA II0 (1)I/ISI/IKG B HOBCGHHCBHOI\/’I KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpU 0OpallleHUH ¢ MIPUOOPaMU U TEXHUYECKUMH YCTPONCTBAMHU, JUIs
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
rpynmnsl, panyuoOHaJIbHO pacClnpeacisaTb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTaueckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmaorexa LIOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuoreka [{OK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 bubnuoreka [JOK
' ePEXO0Ibl https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 D7IEKTPOCTATHKA 10 . . https://m.edsoo.ru/7f41bf72
4.2 ITocTosIHHBIM neKTpuyecKuil TOK. Toku B 12 1 1 bubnuoreka [IOK



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

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnunyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ NpOrpaMMEI Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHn4ecKkue 1 3JeKTPOMarHUTHbHIE BOJTHBI 5) 1 https://m.eds0o.ru/7f41c97¢
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3zngen 4. KBAHTOBAS ®DU3UKA
. bubmuoreka [JOK
4.1 ODJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



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

bubnuoreka [IOK

5.1 DeMeHTBl aCTPOHOMUHU U aCTPO(PUIUKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7

Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE

bubnuorexa [JOK

6.1 Obobmaromee nosToperue 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koan4yecTBo 4yacoB Jara DJIEKTPOHHBbIE HH(PPOBLIE
u/n Tema ypoka Beero Konrpoabubie | [IpakTruyeckue W3ydenus o0pasoBaTe/bHbIe
padoTsI padoThbI pecypchl
1 ®duzuka — Hayka o npupojie. Hayunble 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIET0 MHPa https://m.edsoo.ru/ff0c32e2
2 conpewemnol naymot xapruts . ) BuGamorera LIOK
P Y P 1P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATEITLHOCTH JIFOIeH
, | Mo e omoenemeen | B LOK
A - 1 |CPEMCILIeHHE, https:/m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE MPAMOJIIMHENHOE TBHKEHUE 1 bubmmorexa [TOK
P P g https://m.edsoo.ru/ff0c3620
5 PaBHOYyCcKOpEeHHOE MPSAMOIMHEUHOE ABM)KEHUE 1 bubmorexa LIOK
yerop P g https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKopeHue CBOOOTHOTO 1 bu6moreka [IOK
HaeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. prxenue bu6mmoreka [JOK
7 . 1 .
MaTepUATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 Heptusammme cuerews orcuers. Hepsii ) bubmorera LIOK
prt P https://m.edsoo.ru/ff0c3be8
3akoH HproToHna
o | Moo Cure Mo oyepmoanans | B LOK
- DTOpOH 34 s https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH
10 Tperuu 3akoH HploTOHA 1719 MaTepUaIbHbIX 1 bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMHUPHOTO TArOoTeHMs. Cuia TSKECTH. 1 bubnmoreka [JOK
IlepBas kocMHYeCKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1 https://m.edsoo.ru/ffoc3e18
13 Cuna tpenus. Kospduuuent tpenus. Cuna 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

COIIPOTUBJICHUS ITPU ABUXXCHUH TCJIA B
KHUAKOCTHU WUJIM I'a3C

https://m.edsoo.ru/ff0c3f76

14

IlocTynarenpHo€ U BpalaTeabHOE ABUKEHNE
a0COTFOTHO TBEPAOTO Tesia. MOMEHT CHUIBI.
[Ineqo cuiel. YcaoBust paBHOBECHS TBEPIOTO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepuaabHbIX TOUeK. Mmmynbe cuibl. 3aKkoH
COXpaHEHUsl UMITyJIbca. PEaKTUBHOE IBH)KEHHUE

bu6mmoreka [IOK
https://m.edso0.ru/ff0c43d6

16

Pabota n MOIITHOCTH CHUJIBI. Kunernueckas
sHeprus MatepuanbHOi Touku. Teopema 06
N3MEHEHNN KHHETHIECKON OHCPTHUHU

bu6mmoreka [IOK
https://m.edso0.ru/ff0c4502

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro 1epopMUpOBaHHOW IPYKUHBI.
[ToTennmaneHas 3Heprus Teaa BOIU3u
ITOBEPXHOCTH 3EMIIN

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHBIE U HEIOTEHI[UAIBHBIE CHUJIBI.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYEeCKOW SHEPTUU CUCTEMBbI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOW
SHEPrUuun

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnas pabota «lccnenoBanue cBsi3u
paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKOI
SHEpPruM Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

20

KOHTpOJ’IBHaﬂ pa60Ta o teMe «KnaemaTtnka.
HI/IHaMI/IKa. 3aKOHBI COXpPaHCHUA B MCXAHUKEY

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

21

OCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO-
KHHETH4ecKoi Teopun. bpoyHoBCKOE
nswkenue. Auddysus

bubnuoreka [[OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U B3aUMOJICVCTBUS
4yacTull BelecTsa. Moienu cTpoeHus ra3os,
YKHUJIKOCTEN U TBEPIBIX TEJ

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocrosinHas ABoraapo



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TermmoBoe paBHOBecue. Temneparypa u eé

24 1
n3mepenue. [lkana remneparyp Llenbcus
o5 Wneansusiii raz 8 MKT. OcHOBHOE ypaBHEHHE 1 bubmuoreka [IOK
MKT https://m.edsoo.ru/ff0c4fde
Al THas TEMIepaTypa KaKk M HE
25| amercoxoi onepran ke oreys ) ubmiotera LIOK
. ' https://m.edsoo.ru/ff0c511e
YpaBHenne MeHneneeBa-Kianelipona
27 3akoH [lanpToHa. 'a30BbIC 3aKOHBI 1
JlabopaTtopHas pabota «lccnenoBanue
28 3aBHCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS 1
Pa3peKEHHOTO Ta3ay
29 N3onponeccel B HACATBHOM ra3e U UX 1 bubnuorexa [JOK
rpadguyecKoe MpeCcTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEprus TEpMOINMHAMAYECKOW
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. 1 bubnuorexa [JOK
KonndecTBo TermioTsl u pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOIO UEaLHOTO rasa
bu6moreka [IOK
31 Brae1 remnonepeaty . https://m.edsoo.ru/ff0c5¢c36
32 Kommeorso tenmors iy remonepeae ) Bubmotera LIOK
. ' https://m.edsoo.ru/ffoc5¢c36
AnmabaTHBIN mporecc
[TepBrlil 3aKOH TEPMOJUHAMUKU U €TO bubnuoreka [JOK
33 1 .
[IPUMEHEHHE K U30MPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh MpoIieccoB B MPUPOJIE. 1 bubnuoreka [JOK
Bropoii 3ak0H TepMO JMHAMUKI https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictust u KIT/ TeruioBoii ManiuHbI 1 ﬁ'[l/tlgg?/(r);zlglsc]i.orﬁ/ 0c600a
36 Huxn Kaprao u ero KITJ] 1
37 DKoJIoTHYecKre IpoOIeMbl TEIIOHEPTETUKH 1
38 O6o6maromuii ypok «MounekynspHas pu3nka. 1 bubnmoreka [JOK
OCHOBBI TEPMOJMHAMHUKID) https://m.edsoo.ru/ff0c6938
39 KonTtponsHas paborta o Teme «MonekynsapHas 1 bubnmoreka [JOK

(pI/I3I/IKa. OCHOBEI TCPMOJAUHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c4fde
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40 [TapooGpazoBanue u KonaeHcanus. Mcnapenue bubnuorexa [JOK
Y KHIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOIIIOTHAS ¥ OTHOCHTENIbHAS BIIAXKHOCTh bubmuoreka [IOK
Bo3/yxa. HachlleHHbIi map https://m.edsoo.ru/ff0c64d8
Teepaoe teno. Kpucrammyeckue u amopdHsie
42 Tena. AHU30TPOIUS CBOMCTB KPUCTAJIOB. bubnuorexa [JOK
XKunkue kprcrauibl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
43 [InaBnenue u Kpuctauu3anus. Y aenbHas bubnuorexa [JOK
Teruiorta riaBiaeHus. Cyonmumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHue TerIoBoro H6anaHnca bubmmorexa [TOK
https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DINEKTPUUECKUU 3apsi/l. bubnuorexa [JOK
JIBa BU/1a 3JICKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBoAHUKH, TUINEKTPUKHA U
46 H(E)J'?YI'(I);)IOBOJII—’II/JIIKI/?:]I 3eaK§H COXpaHEHUs bubmorexa [TOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsjia
47 B3anmopeuncrsue 3apsnoB. 3akoH Kynona. bu6moreka [IOK
ToYeUHBIN ICKTPUICCKUN 3aPSIT https://m.edsoo.ru/ffOc6ced
o | o, e oo 10K
- , https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCcTaTHIeCcKOro MmoJisl. bubnuoreka [JOK
IToTtenman. PazHoCTh MOTEHIMATIOB https://m.edso0.ru/ff0c6f00
50 giii;iﬁ??fnﬁi?{?)ﬁﬁ)ljﬁ:l(l/;[flanempnqecmﬂ bubmmorexa [IOK
’ https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
. bubnuoreka [JOK
51 OnekrpoeéMkocTb. Konnencarop https://m.eds00.ru/ffoc7126
52 DIEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpA. bubnmoreka [JOK
DHeprus 3apsHKEHHOTO KOHJIGHCATOpa https://m.edsoo.ru/ff0c72c0
53 JIaGoparopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEeHcaTopa”
54 [IpuHIMIT NENCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOITMPOBAJIBHOI'O aIlllapara,



https://m.edsoo.ru/ff0c63b6
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CTpYHHOTO MPHUHTEPA. DIEKTPOCTaTUYECKAS
3amuTa. 3a3eMJIEHHE 3JIEKTPOIIPUOOPOB

DNEeKTpUUYECKUH TOK, YCIOBUS €r0

cymectBoBanus. [locrosunsiii Tox. Cuna Toka.

> Hanpsoxkenue. ConpoTusienue. 3akoH Oma s
y4JacTKa Ieru
[TocnenoBarenbHOE, MapauIeIbHOE,

56 CMEIIIAHHOE COEAMHEHUE MPOBOIHUKOB. 05 bubnuorexa [JOK
JlabopatopHas pabota «/3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

57 PaboTta 1 MOLITHOCTB AJIEKTPUUYECKOTO TOKA. bubnuorexa [JOK
3akoH [xoyms-Jlenia https://m.edsoo.ru/ff0c7838
3axon Oma i MOJIHOM (3aMKHYTOI)
3NEKTpUUeCcKOr nenu. KopoTkoe 3aMbIKaHHE.

58 Ha6o§aTopHasi pI;60Ta «I/%MepeHHe S/1C 0.5 bubmorexa I[TOK

https://m.edsoo.ru/ff0c7ae0
WCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHUBIICHUS
PesepBHblit ypok. KonTponbHas pabota no
59 TeMep"BJ'IeKl}"’[l;)O,HI/IHaMI/III()a" / Bcegoccnﬁcxaﬂ bubmmorexa HOK
https://m.edsoo.ru/ff0c8c56
poBepoYHasi pabora
O6o0maromuii ypok «JIeKTpOIMHAMUKAY / bubnuorexa [JOK

60 . .

Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHAs TPOBOAUMOCTD TBEPIBIX

61 METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEepPaTyphl.

CBepXIpoBOJIMMOCTb

62 DneKTpUuecKuu TOK B Bakyyme. CBorcTBa
AIIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

63 HpI/II\}/I,l;EHa}I IrIIpOBOJ,:[I/IMOCTL. CsoucrBa p—n- bubmmorexa [IOK

https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBoiHUKOBBIE TPUOOPEI
DJNEeKTpUUECKUH TOK B PaCTBOpax M pacijiaBax
64 BHeKT]fOJII/ITOB. 3neKTp13)nHTHI1;eCKaHp bubmorexa HOK
https://m.edsoo.ru/ff0c82ba
JaMccolManus. DIEeKTPoJIn3
65 DNEeKTpUUYECKUU TOK B rasax. bubnuoreka [IOK
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CaMOCTOSITEIILHBIN U HECAMOCTOATEIbHBIN
pa3psa. Monnus. [1nasma

https://m.edsoo.ru/ff0c84ae

DneKTpruuecKue Mprudopbl U yCTPOICTBA U HX

bubmuoreka [IOK

66 npakTudeckoe npumenenue. [IpaBua TeXHUKH 1 https://m.eds0o.ru/ffoc86fc
0€301macHOCTH
KonTtponsHast pabota o Teme

67 «Qnekrpocratuka. [TocTosHHBIHI 1 bubnuorexa [JOK
ANEKTPUUECKUN TOK. TOKH B pa3iIMIHbBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHblit ypok. O600maromuii ypox 1o 1 bubnuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe LU (poBbIE

Ne Tema ypoka Kont I Jlata o0pa3oBaTeJbHbBI
/i Beero poibubie | [IpakTHyeckue wayueHns pa3oBarteJ e
padoTsI padoThbI pecypchl
IlocTosiHHBIC MarHUTEI K UX B3aUMOJCHUCTBHE.
1 MaruuTHO€ nosie. Bektop MaI‘HI/ITH(fo/'I WHIYKIIUY. 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c9778
JIVMHUY MarHUTHOW WHAYKITUU
MarsuTtHoe 1oJjie MPOBOAHUKA ¢ TOKOM. OIBIT
2 Opcrena. B3aHMon§ﬁCT£/Ie IIPOBOJTHUKOB C 1 bubmorexa ITOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas pabota «3yueHrne MarHuTHOTO 1 1 bubnuotexa [JOK
MOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOIHUK C
4 | TOKOM. Cuna Amnepa. Jlaboparopnas padota 1 1 bubnuoreka [JOK
«MccnenoBanue AeiCTBUA TOCTOSHHOIO MAarHUTa https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM»
elCTBME MarHUTHOTO IT0JI Ha JBHK csA
5 3Ilapﬂ>1<eHHy}0 gactuiry. Cuia HoﬂpeHugHIl’?(?OTa 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0c9df4
cunbl JIopeHia
DOnekrpoMarHuTHas UHAyKIus. [ToTok BekTopa
6 MarHuTHOM uHAyKuuu. JC unayknuu. 3akoH 1
AIEKTPOMArHUTHOW MHAYKIMU Dapajaes
7 JlaGopaTtopHnas pabota «lccinenoBanue siBICHUS 1 1 bubmuorexa [JOK
AIIEKTPOMATHUTHON MHTYKIIHNY https://m.edsoo.ru/ff0cal50
MNHayKTUBHOCTD. SIBIeHHUE CaMOUH, HU.
8 caleoy;HﬂyKuHH. OHeprus MaFHI/ITHgl}",(I)(LlI'IOHHSHC 1 Brbmiorexa LJOK
https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE MoJie
Texuuueckue ycTpOHCTBA U UX MPUMEHEHUE:
9 MMOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHUTHI, 1
AIIEKTPOABUTATENb, YCKOPUTENN JIEMEHTAPHBIX
YacTHUIl, UHAYKIIMOHHAS TeYb
O6o06maromuii ypok «MarHuTHoe moJe. bubnmoreka [JOK
10 1 .
DNEeKTPOMAarHUTHAS WHIYKIIHSDY https://m.edsoo.ru/ff0cab82
11 | KontposbHas paboTa no reme «MarHuTHoe 1 1 bubnuoreka [IOK
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I10JI€. 3HeKTpOMaFHI/ITHa$I HWHIYKIUA»

https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYECKHE KOJICOaHNUS.
Iapmonnueckue konebanus. YpaBHEeHUE
rapMoHHuYecKkux kojebanuii. [Ipespaiienue
SHEPT U

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

13

JlaboparopHas padota «MccnenoBanue
3aBMCHUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHuil rpy3a
Ha HUTH OT JJIMHBI HUTU U MACCHI I'py3a»

14

Konebarenbubin koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
KoJIe0aTeNbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KoJIeOaHUsAMHU

bu6moteka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU
B UJICAJIbHOM K0JIe0aTeTbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o 3aTyxaroNUX KOJIeOAHUSIX.
BoinykeHHbIE MEXaHUYeCKHe KOJIeOaHusl.
Pe3onanc. BeiHyX/I€HHBIE 3JIEKTPOMAarHUTHBIE
KojeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepEeMEHHBIN TOK. MOITHOCTh MMEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JCUCTBYIOIEE 3HAYCHHE
CHWJIBI TOKA U HAIPSHKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebIeHrE AIIEKTPUUECKON SHEPTUH

19

YCTpONCTBO U MPAKTHUECKOE IPUMEHEHUE
AIIEKTPUYECKOTO 3BOHKA, T€HEPaTOpa
MIEPEMEHHOTO TOKa, JIMHUM AJIeKTponepeaay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHE PHUCKH IIPU IIPOU3BOJACTBEC
QJICKTPOOHECPIUH. Ky.]'IBTypa HCIIOJIb30BAHUA
QJICKTPOOHCPTUU B MMOBCEIHEBHOU JKU3HU

21

MexaHuveckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpocTpaHeHus U iIuHa BoJiHbI. [lonepeunbie
Y MPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4
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29 3ByK. CkopoCTh 3ByKa. ' pOMKOCTh 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTPOMarHUTHBIE BOJIHBI, UX CBOWCTBA U bubnuorexa [JOK
ckopocTs. [1Ikaa 37eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PATUOCBSI3U U TEICBUICHHMSL.
Pa3Butune cpenacts cBa3u. Papnosokanus
bu6mmoreka [IOK
25 | KonrpombsHas padora «KosnebaHus 1 BOJHBD) https://m.edso0.ru/ff0cc6f8
[IpssmonuHeHOE pacpoOCTpaHEHHUE CBETA B
26 OII[)HOPOHHOfI cpe;llz. T(?qqumﬁ UCTOYHUK CBETA. bubmmorexa [TOK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpakeHue cBeTa. 3aKOHBI OTPAXKEHUSI CBETA. bubnuotexa [JOK
[MTocTpoenue n300pakeHUH B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne ceera. [lonHOe BHyTpeHHEE
28 O"ST)ZDKGHI/Ie. [TpenenbHBIN yro n}(])ﬁ{oro bubmorexa I[TOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
JlabopaTtopHnas pabota «3mMepeHnue mokazaremns bubnuorexa [JOK
29 .
MPEIOMIICHHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [locTpoenne n300pakeHnid B INH3E. bubnuorexa [JOK
dopmyiia TOHKOM JTHUH3BI. Y BETHUCHHE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlabGopaTtopHnas padota «lccnemoBaHue CBONCTB
M300paKeHu B JINH3AX)»
Jucnepcus cera. ClioKHBINA COCTaB OEIIOT0
32 | cBera. lIeT. JIabopaTopHas paboTta
«HaOnronenue qucnepcuu cBeTay
Hutepdepentus ceera. udpakums crera. bubnuoreka [JOK
33 N .
JudpaxiponHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITontepedyHocTh cBETOBBIX BOJH. [lomsapuzanus bubnuoreka [JOK
cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOICTBA U YCTIOBUS
uX 0€30MacHOT0 MPUMEHEHHUSI
3 | voxammo, Hocrynar eneaanon reopi BuGmroresa LIOK
: https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 | OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. bubnuoreka [IOK
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3aMel[JIeHI/Ie BPCMCHHU U COKpAIICHUC NJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJbC PEISITUBUCTCKOW YaCTULIBI.

bubnuoreka [IOK

38 | CBs3b MacChl C SHEPTUEH U UMITYJIBCOM. DHEPIHs https://m.eds00.ru/ffocfc68
TTOKOSI
39 KonTtponsnas padora «Ontuka. OCHOBBI bubnuorexa [JOK
CIICIUATIbHOM TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. DHEprus U UMITYJIbC bubnuorexa [JOK
dortoHa https://m.edsoo.ru/ffOcfel6
a1 OTtkpbITHE U HccaenoBanue GoTorpdexTa. bubnuorexa [JOK
Omnpitel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
KOHBI (poT KTa. BHEHUE DWHINTCHH
42 ?[Je'l[ﬂo(bOT(()b;()b(i))Zi)l("l;e <<Ie<1p22:{zﬂ repaHeH?Ia» o bubmorexa LHOK
: https://m.edsoo.ru/ff0d015e
dhoTorddexra
43 JHasnenue ceera. Onbitel [1. H. JIeGenena. bubnuorexa [JOK
XUMUUYECKOe JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE
44 | mpumenenue: PoTorneMeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemrenue 3agad mo reMe «O1eMeEHTHI KBAHTOBOU bu6moreka [IOK
OIITHKU» https://m.edsoo.ru/ff0d0302
4o | oo mous Toucons Omms Pesplo o buorra LOK
' https://m.edsoo.ru/ff0d091a
aToma
bubmuoreka [JOK
47| Hoctynatst bopa https://m.edscﬁ).ru/fdeOafa
o | L OO BT B LOK
o https://m.edsoo.ru/ff0dOafa
npyroi. Buapsl criekTpoB
o | Eommomae o e, B e o B LOK
' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYXKJCHHOE U3ITyUCHHE
o | prapame moneTmoc. Omms B LK
https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3ITYICHHUS
51 | CpowuctBa anba-, 6eTa-, raMMa-U3JIydeHUsI.
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BnusiHue painoakTUBHOCTH Ha )KUBbIE
OpPraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. V30TOIBI.
Anbda-pacnian. DNeKTPOHHBIH U TIO3UTPOHHBIN
Oera-pacraj. ["amma-u3inydeHue

bubnuoreka [IOK
https://m.edsoo0.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHble
peakuuu. SnepHsid peaktop. [Ipodiemsr,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI SIIEPHON
JSHEPIreTUKHU

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0d1356

54

OnemeHTapHble yacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo 11 HAONIOIEHUS U PETUCTPALIUU
3JIEMEHTApHBIX YacThll. Kpyribii cTou
«DyH1amMeHTalbHbIE B3aUMOACUCTBUSA. EAMHCTBO
(bu3nyecKOU KapTHUHBI MUpa»

bu6moteka [IOK
https://m.edso0.ru/ff0d0e38

55

Ortanbl pazBuTHs acTpoHOMUM. [IprkitagHoe u
MHPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMMHU. Buz
3BE3mHOTO Heba. Co3Be3aus, IpKUe 3BE3BI,
IJIAHETHI, UX BUAUMOE aBMkeHue. CosHeuHast
cucTema

56

Counnie. CotHeuHast akTUBHOCTE. VICTOYHUK
sHepruu CoJIHIA U 3BE3]

57

3B€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
IJIaBHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHee
cTpoeHnue 38€3/1. CoBpeMEeHHbIE MTPEJCTABICHUS O
MPOUCXO0XKACHUHU 1 3BOJItoIMK COJIHIIA U 3BE3]

58

Mineunbin [Iyre — Hama [Manakruka.
[Tonoxenue u nuxkenue ConHua B ['anakTuke.
I'anaktrku. YepHbIE ABIPHI B SIIpax TalaKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonbioro B3peiBa. PenukroBoe usnydeHue.
MeraranakTuka

60

HepemeHHLIe HpOGHeMBI ACTPOHOMUHU

61

KonTpomnpHas pabota «91eMeHThl aCTPOHOMUU U
acTpOo(UZHKI»

62

O6o6maromuit ypok. Ponb pusuku u
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ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COITMAILHON M STHUECKOM
cdepax IesaTenbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Ponb u Mecto Gpu3nku u
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE
Mupa

64

Oo6o6maromuii ypok. Ponb ¢usnueckoii Teopun B
(hOopMHUPOBAHHH MTPEICTABICHUHN O (PU3NIECKOM
KapTUHE MUpa

65

O6o6maromuii ypok. Mecto gusndeckoit
KapTHUHBI MUpa B 0011IEM PsIly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABICHUHN O
IpHUPO/IC

66

PesepBHbIi ypok. MarautHoe noie.
DIIeKTpOMarHuTHask MHIYKIUS

67

PesepBubrit ypok. Ontuka. OCHOBBI CHIEITUATBHON
TEOPUU OTHOCUTEIBHOCTH

68

Pesepnnrii ypok. KBantoBas ¢pusnka. I1eMeHTHI
ACTPOHOMHUHU U aCTPOPUZUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTh Ha MPUMEPaxX Pojb U MeCTO (GU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4HOUW KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTHYECKON IEATEIbHOCTH JIFOAEH

10.2

Y4uuThIBaTh TpaHULBl NPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJesei:
MarepuajgbHas TOYKa, HHEpPUHMAIbHAs CHCTeMa OTCuY€Ta, abCOIOTHO
TBEPAOE TENO, UACAIBHBIA TIa3; MOJEIH CTPOEHUS Ta30B, KUIAKOCTEH W
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUM 3apsl — TIpU  pEIICHUH
(bu3nueckux 3aaa4y

10.3

Pacno3naBate ¢usmueckue sBieHust (mpouecchl) M OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KHHETUYECKOH  TEOpUHu
CTpO€HHUs  BellecTBa U DJIEKTPOJUHAMHUKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHUE, CBOOOJHOE IMaJieHuEe Ted,
JBUKEHUE 0 OKPYKHOCTH, MHEpPIMs, B3aumojeictsue Ten; auddysus,
OpOYHOBCKO€ [JBHXKEHHE, CTPOEHHE JKHMIKOCTeH U TBEPABIX Te,
M3MEHEeHHe 00bEéMa Ten TMpU HarpeBaHWW (OXJIAKJICHUH), TEIUIOBOE
paBHOBECHE, HCIIApEHHME, KOHJEHCAlMs, IUIaBJIEHUE, KpUCTAJUIM3aLus,
KUIIEHUE, BIIAXHOCTh BO3/AYyXa, IIOBBIIICHHWE MAABJIEHUS Ta3a IpH €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpaMu COCTOSHUS
ra3a B M30Ipolieccax; dJIEKTpU3alys Tell, B3aUMOJICHCTBUE 3apsi OB

10.4

OnuceiBaTh MEXaHUYECKOE ABM)KEHUE, UCHOJB3Ys (U3NUYECKUE BEIMYUHBI:
KOOpJMHAaTa, MyTh, IEpeMelIeHHEe, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIa,
UMIYJIbC TeJa, KHUHETUYecKass »SHEeprus, NOTEHLUUAlIbHAas SHEpPrus,
MexaHudeckass paboTa, MeXaHM4YecKas MOIIHOCTb, NIPU OINUCAHUU
IPaBWJIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT UCHOJIB3YEMbIX BEIMYUH, UX
0003HaYeHHs] M EIUHHIIBI, HAXOAUTHh (HOPMYIBI, CBS3BIBAIOLIUE TAaHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.5

OnuceiBaTh M3YyYECHHBIE TEIUIOBHIE CBOWCTBA TENl M TEIJIOBBIC SIBJICHUS,
UCTOJIb3Ys (U3NUYECKHE BEIMUYHUHBI: JaBJICHUE Ta3a, TEMIepaTypa, CpeIHss
KUHETHYeCcKast SHeprus Xa0THUYECKOTO JBUKEHUS MOJIEKYII,
CpelHEeKBagpaTUyHas CKOPOCTb  MOJEKYyJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHsISI Heprus, padora raza, KodQQUIMEHT MOJE3HOTO ACHCTBUS
TEIUIOBOTO  JBUraTeisi; MpH  ONHWCAaHUM TMPABHIBHO  TPaKTOBATh
(u3MYecKuil CMBICT UCHOJIb3YeMBIX BEIWYUH, HX OO0O3HAYCHHUS U
eAVHUIIBI, HAXOAUTH (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHUMH BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC SJICKTPUUICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC ABJICHHUA (Hpoueccm), HCIIOJIb3Y (I)I/ISI/I‘IGCKI/IG BCJIIMYHHBI:
BHGKTpI/I‘{eCKI/Iﬁ 3apsad, OSJCKTPUYCCKOC II0JIC, HaHpH)KéHHOCTB I10JI4,
IMMOTCHIHUAI, PA3HOCTb MOTCHIHUAJIOB; IIPHU OIMMMUCAHUHN IMPABUIIBHO TPAKTOBATH
(I)PI3PI‘-I€CKPII>1 CMBICJI UCTIOJIb3YEMBIX BCIIMYUH, UX 0003HAYCHHS U CANHUIIBI,
YKa3bIBaATb (I)OpMyJ'IBI, CBA3BIBAOMIUC JTAHHYIO (I)I/I3I/IquKy10 BCIIMYHUHY C
APYTUMH BCIIMUNHAMU




10.7

aHATM3UPOBATh (PU3NUYECKUE MPOLIECCH U SIBICHHS, HCIIONIB3Ys (PU3NUECKUe
3aKOHBl U NPUHIUIBL 3aKOH BceMupHoro tsroreHus, |, |l u Il 3akonbl
HproTOHA, 3aKOH COXpaHEHUS MEXAaHMUYECKON SHEpruH, 3aKOH COXpaHEHMs
UMITyJbCa, MPUHLUI CYNEPIO3ULMU CWJI, NPUHLUI PABHOIPABUS
MHEPLHAJIbHBIX CHCTEM OTCUYETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHMS BEIECTBA, TIa30BbIE 3aKOHBI, CBSI3b CPEOHEH KUHETUYECKOMN
SHEPruu TEIUIOBOTO JBUKEHHS MOJIEKYJ C aOCOJIOTHOM TemmepaTypou,
HEepBbIH 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsia, 3akoH KyinoHa; mpu 3TOM pasinuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCIIOBUA (TpaHUILIbI, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE TMPHUHIMIBI JEHCTBHS MalllWH, OpUOOpOB U
TEXHUYECKUX  YCTPOWCTB;  pas3auyarh  YCIOBUA HUX  0€30IacHOro
HCII0JIb30BAHNUS B TOBCEIHEBHOM JKU3HU

10.9

Brimomaars OKCIICPUMCHTEI 110 HCCIICAOBAHUIO (1)H31/I‘~IGCKI/IX SIBJIEHUN U
IIPOUECCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/JI; IIpru 5TOM
dbopmynupoBaTh IpodeMy (3amady) U TUMOTE3y YU4eOHOTO DKCIIEPUMEHTA,
coOMparh YCTaHOBKY W3 MPEIIOKEHHOTO 000PYI0BaHUS, IIPOBOIUTE OIBIT
1 (OPMYyIUPOBATH BBIBOIbI

10.10

OcymiecTBiATh NpsiIMble U KOCBEHHbIE HM3MEpEHUs] (PU3UUYECKUX BEJINYMH;
IpU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEPEHHS U HUCHOJIB30BaTh
W3BECTHBIE METO/IbI OLIEHKH NOTPEMIHOCTEN N3MEPEHNUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXKIY (U3HYSCKUMH — BEJIMYMHAMH  C
WCIIOJIb30BAHUEM  TIPSIMBIX HW3MEPEHUH; TPH OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh  Pe3yJabTaThl  IMOJYYECHHOW  3aBUCHMOCTH
(bM3UYECKUX BEIMYMH B BHJE TaONHI] M TpadUKOB, JETaTh BBIBOJIBI II0
pe3yJibTaTaM UCCIICIOBAHMS

10.12

CobmnronaTh npaBmiIa 6€30MAaCHOTO TPy/a MPHU MPOBECHUN UCCIICAOBAHHHA B
pamMKax  y4eOHOTO  OSKCIIEPUMEHTa,  Y4eOHO-UCCIEIOBATCILCKOW |
NPOEKTHOM JIEATEIILHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTIOBAHUS

10.13

Pemats pacuérHble 3amauM C SBHO 33JaHHON (PU3NYECKOM MOJENbIO,
UCTOJIB3Ys (pU3MUecKHue 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS
3a/1auM BHIOUPATh (PU3HUECKYIO MOJEIb, BBIICIATh (PU3NYECKUE BEIMYUHBI
u Qopmynbl, HEOOXOAUMBIE JUid €€ pEelIeHUs, MPOBOIUTH PacuéThl U
OIICHUBATh PEAIbHOCTb MOJYYEHHOTO 3HaYeHHs (PU3NUECKON BETMUHUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDH JJOTHYCCKH
HCIIPOTHUBOPCUUBYHO ICIIOYUKY paccy;xz[eHHﬁ C OHOpOﬁ Ha MH3YYCHHBIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonws3oBaTh  MpM  pelleHMM  Y4eOHbIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTHMM  JUIS  [OMCKA, CTPYKTYpHUpPOBAHUS,
UHTEpHpeTallud M MpeACTaBIeHUS Yy4eOHOM U Hay4dHO-NOMYJSpHOM
UHpOpMaLlUY, TOJXYYEHHOW M3 pAa3IUYHBIX HCTOYHHMKOB; KPUTHUECKH
aHAJIM3UPOBATh MOJy4aeMyI0 HH(OpPMAITUIO

10.16

[TpuBoAUTE MpUMEPHI BKJIAZA POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, OOBSICHEHHE IMPOLECCOB OKPYKAIOLIETO MHpaA, B
pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonb3oBaTh TEOpeTHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHus 0€30MacHOCTH MpH  OoOpalieHuu ¢ npubopamu U




TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 3J0POBBS M COOIIOJICHHUS
HOPM 5KOJIOTMUECKOT'0 IMOBEJICHUS B OKPYXKAIOUIEH cpefie

10.18

PaGOTaTB B Ipynnc C BbIIIOJHCHUCM PA3JIMYHBIX COLOHUAJIbHBIX poneﬁ,
IJIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATBLHO PACHpPENessaTh 00sSI3aHHOCTH
U IUIaHUPOBATL ACATCIIBHOCTb B HCCTAHAAPTHBLIX CUTyallUAX, aJC€KBATHO
OLCHHMBATL BKJIAJ KaXJI0ro #MW3 YYaCTHUKOB TPYIIIbI B PCHICHUC
paccMaTpuBaeMOM MPOOIEMBI

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEro 00pa3oBaHMs

111

JleMoHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM Hay4HOW KApTHUHBI MHUpA, B PA3BUTUU COBPEMEHHON TEXHHUKHU
U TEXHOJIOTHH, B NPAKTHYECKOW IEATEIbHOCTH JIFOACH, LEIOCTHOCTh U
€IMHCTBO (hM3MUYECKOM KapTHHBI MHUpa

11.2

Y4uThIBaTh TPaHUIBl NPUMEHEHHUS HU3YyYEHHBIX (U3MUECKUX MOjesei:
TOYEYHBIA DJIEKTPUUYECKUM 3apsj, SAAEpHas MOJAENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO si/ipa MpHU pelIeHNH PU3NUECKUX 3a1a4

11.3

Pacnio3znaBate (uznueckue sBaeHUS (MPOLECChl) U OOBACHATH X HA OCHOBE
3aKOHOB 9JIGKTPOJAMHAMUKHA ¥ KBAHTOBOM (M3HMKH: dIIEKTpHUYECKas
MPOBOJMMOCTh, TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBUS
TOKa, B3aUMO/JICHICTBUE MAarHUTOB, 3JEKTPOMarHuTHas MHAYKIUS, EHCTBUE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M JBIKYLIUHCS 3apsf,
ANEKTPOMArHUTHBIE KojeOaHus u BOJIHBI, IPSIMOJIMHEHHOE
pacmpocTpaHeHUEe CBETa, OTpPaKEHUe, TMpeloMIIeHrne, HHTephepeHLns,
Tudpakys U MOJsIpU3alus CBETa, JUCHEepcUs cBeTa, (HOTOINEKTPUUECKUI
ahdext (pororddekrt), cBeToBOE NaBlieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTomMa  BOJOpOJa,  ©CTECTBEHHas W  HCKYCCTBEHHas
pPaZ0aKTUBHOCTh

114

OnuceiBaTh U3y4yeHHbIE CBOMCTBA BelIECTBA (DJIEKTPUUYECKUE, MAarHUTHEIE,
ONTUYECKUE, DJICKTPUUECKYI0 IMPOBOJAUMOCTb PA3IMYHBIX CpeA) U
JNIEKTPOMArHUTHbIE  ABJIEHUS  (TIPOLIECCHI), HCMOJNb3yd  (pU3mveckue
BEJIMYMHBI: AIIEKTPUYECKUI 3apsijl, cujla TOKa, SJEKTPUUYECKOE HANpsHKEHUE,
ANIEKTPUYECKOE COMPOTUBIIEHHE, pa3sHOCTh mnoTeHnuanos, JDJIC, padora
TOKa, WHIYKLIHS MarHUTHOTO TmoJjsi, cwia Awmmepa, cuna Jlopenia,
UHAYKTUBHOCTh KaTyIIKW, SHEPTUsS AJIEKTPUUYECKOr0 U MAarHUTHOTO TOJEH,
NepUoJ] U YacToTa KojeOaHui B KojeOaTeIbHOM KOHTYpE, 3apsl U cuia
TOKa B TMpollecC€ TapMOHUYECKHX DJIEKTPOMATHUTHBIX KoJeOaHUH,
(oKycHOE pacCTOsIHUE€ M ONTHYeCKas CHJIa JIMH3BI, TPU ONUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCHOJIB3YEMBIX BEIHUYUH, UX
0003HaYeHHs] U €IWHUIIBI, YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIIUE JTAHHYIO
(U3MYECKYIO BETHUUHY C APYTUMU BETUYHHAMU

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBLIC SBJICHUA W TPOHCCChI, HCIIOJIb3YA
(I)I/BI/I‘IGCKI/IC BCJIIMYUHEBL: CKOPOCTH JJICKTPOMATIHUTHBIX BOJIH, JIMHA
BOJIHBI MW YaCTOTa CBETA, OHEPruss MU HUMIIYJIbC (I)OTOHa, nepuon
nogypacmnana, SHCPrusgd CBA3U ATOMHBIX AACP; IMPU OMUCAHUU ITTPABUJIBHO
TPAKTOBATH (I)I/IBI/I‘-ICCKI/II\/'I CMBICI HCIIOJIb3YCMbIX BCJINMYNH, nx




0003HAYCHHUS M CIUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINEC JIAHHYIO
(GU3NYECKYI0 BEIUYMHY C IPYTMMH BEJIMYMHAMH, BBIYHCIISATH 3HAUCHHUE
(hU3HYECKON BEIIMUUHBI

11.6

Ananu3upoBaTh (GU3NIECKUE TPOLIECCH U SIBJICHUS, UCTIONB3Ys (PU3NIECKUE
3aKOHBl M TNpUHLUIBL: 3akoH Owma, 3aKOHBI TIOCJIENOBAaTEIbHOIO U
NapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aKoH [xoyns — Jlenua, 3akoH
AJIEKTPOMArHUTHON WMHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHECHUS
CBETa, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHbI IIPEJIOMJICHUSI CBETA, YPAaBHEHUE
OiHmreiiHa s GoTodddexTa, 3aKOH COXpAaHEHHUS DHEPTHUH, 3aKOH
COXPaHEHUs UMIIYJIbCa, 3aKOH COXPAHEHUs IEKTPUYECKOrO 3apsia, 3aKOH
COXpPaHEHHUsl MacCOBOr'0 YMCIIA, MOCTYNAThl bopa, 3aKOH paglOaKTUBHOTO
pacmaza; mpu 3TOM pPa3jindaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4YecKoe BBIpAKEHME M  YycJIoBUS  (IpaHULbl, 0O0IacTH)
MPUMEHUMOCTHU

11.7

Ompenenary HampaBjeHHE BEKTOpa HHIAYKIMA MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHiia

11.8

CtpouTh W ONMHUCHIBATH HM300paKEHHE, CO37aBAEMOE TUIOCKHM 3€pKaJIoM,
TOHKOUW JTUH30U

11.9

Brimonaare OKCIICPUMCHTEI IO HCCIICAOBAHUIO (1)I/I3I/II-IGCKI/IX SIBJIEHUU U
IPOUECCOB C UCIIOJB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpu 3TOM
dhopmynupoBaTh IpodIeMy (3a1auy) U TUIIOTE3Y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO 000PYy/I0BaHUS, TIPOBOJIUTE OIBIT
1 (GOPMYIIUPOBATH BBIBOJIBI

11.10

OcymiecTBiATh NpsIMble U KOCBEHHbIE HM3MEpEHUs (PU3NYECKUX BEIUYHH,
MPU 3TOM BBIOMPATh ONTUMAIbHBINA CIIOCOO M3MEPEHUs U MCMOIb30BaTh
WU3BECTHBIE METOIbI OLIEHKU MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCMMOCTH (DU3MYECKUX BEIUYUH C MCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHIA; IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3ynbTaThl TMOJYYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE
TabIuUI U rpadMKOB, JIeI1aTh BHIBOBI 110 PE3YJIbTaTaM HCCIIETOBAHUS

11.12

CoOumroiath paBmiia 6€30MaCHOTO TPyJa MPH MPOBEACHUH UCCIICI0BaHUN
B paMKax y4eOHOTO OJKCIEpPHMEHTa, Y4eOHO-HCCIEAOBATEIbCKON H
IIPOCKTHOH JEATEIBHOCTH C UCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOUCTB
1 1a00paTOPHOTO 000PYAOBAHMS

11.13

Pemate pacu€rHble 3amayu ¢ SBHO 3aJaHHON (DU3HMYECKON MOJIENbIO,
UCTIOJB3Ys (PU3MYecKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAU3a YCIOBUS
3a/1a4M BBIOUPATh (PU3MUECKYI0 MOJENb, BBIICIATh (PU3NUECKUE BEITUUMHbI
u Qopmynbl, HEOOXoAUMBbIE JUis €€ pelIeHUs, MPOBOIUTH PAcuéThl U
OIICHUBATh PEAIbHOCTb MOJYYCHHOTO 3HaYeHHs (PU3NUECKON BETMUUHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTPANBATb JOTNYCCKHU
HCIIPOTHUBOPCUUBYIO HCIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHLIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh npu peUICHUN y‘Ie6HBIX 3aaaq COBpPCMCHHBIC
I/IH(I)OpMaI_[I/IOHHHC TCXHOJIOTHH JJIA IIOMCKa, CTPYKTYPUPOBAHUA,
HUHTEpIIpETaAllUl MW NPCACTABJICHUA y‘IC6HOI7I 151 Hay‘IHO'HOHYJIHpHOP’I
I/IH(pOpMaI_II/II/I, HOHy‘ICHHOﬁ N3 Ppa3jiMdHbIX HCTOYHUKOB; KPHUTHYCCKU
AHAJIU3UPOBATH MOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

O0OBSICHATH IIPUHIUITBL JEeNCTBUS Malll1H, HpI/I60pOB N TCXHHUYCCKHUX




YCTPOMCTB; pa3ivyaTh YCIOBUS MX OE30MAaCHOTO HCIOJIb30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH IPUMEPHI BKJIAZA POCCHUICKHUX M 3apyOSKHBIX YIEHBIX-(DU3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

11.18

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (PU3UKE B NMOBCEAHEBHON KU3HU
st obecrieueHusi 0€30MACHOCTH MPH  OOpalieHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, IJISi COXPAHEHUS 30POBbS M COONIOCHUS
HOPM 9KOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOLIEH cpenie

11.19

PaGorarb B rpymme ¢ BBINOJIHEHHEM PpA3INYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh Pa0OTy TPYMIBI, PAIMOHAILHO PaCHpeNessiTh 00SI3aHHOCTH U
IUIAaHUPOBATE ACATCIIBHOCTE B HECTAHAAPTHBIX CHTyalUAX, aJICKBATHO
OIICHMBATL BKJIAJ KaXAOro W3 Y4YaCTHUKOB TIpylIlbl B PCIICHUC
paccMaTpruBaeMou poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasjaeia

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOZIbI HAYYHOI'O [TO3HAHU A

11

®usuka — Hayka o npupone. Haydnbele meTonsl
IIO3HAHMS OKPYKarOILEro MHpa. Pounb
DKCIIEPUMEHTa U TEOPUM B IIPOLECCE IIO3HAHUSA
IpUPOJIbl. DKCIEPUMEHT B (DUBHKE

1.2

MonenupoBanue bU3MYEeCKUX  SIBJICHUU Hu
npoueccoB. Hayunele runoressl. ®usnueckue
3aKOHBI M TEOpUH. ['paHUIBl TPUMEHUMOCTU
¢uznueckux 3akoHOB. IIpMHIUMI COOTBETCTBUA.
Ponp wu wmecto ¢usuku B ¢dopMUpOBaHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHUKA

2.1

##HHPartHH#KITHEMATHUKA

211

Mexannueckoe  aBmkeHHe. OTHOCHTEIBLHOCTH
MexaHudyeckoro asmwkennsd. Cucrema OTCUETA.
Tpaekropus

2.1.2

[Tepemenienue, CKOpOCTh (CpEIHSE CKOPOCTH,
MI'HOBEHHAas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKHM, WX TPOCKIMH Ha OCH
cuctembl KoopauHat. ClokeHue NnepeMelleHui u
CJIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBUYKCHUE. I'padpuxu
3aBHCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS,
OyTH U TEpeMelIeHHs] MaTepuaJbHOM TOYKU OT
BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
majcHus

2.15

Kpuposmmneiinoe JIBUKEHUE. PaBHOMeEpHOE
JBUKCHHE MAaTe€pUalIbHOM TOYKHU MO OKPYXKHOCTH.
YriioBas CKOpOCTh, IMHEHHAST CKOPOCTh. llepruon u
yacToTa. LleHTpOCTpeMUTENBHOE YCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn

2.1.7

[Ipaktuyeckue paboTel. V3MepeHHe MrHOBEHHOU
ckopoctu. HMccienoBaHue COOTHOLIEHUS MEXIY
IyTSAMU, IIPOWICHHBIMU TEIIOM 3a
[IOCJIEI0BATEIIbHBIC PABHBIE IIPOMEKYTKA BPEMEHHU
[IPU PAaBHOYCKOPEHHOM JIBJKCHMM C HadaJlbHOU
CKOpOCTBIO, PaBHOM Hymt0. M3ydeHue ABUXKEHUS
HIapyvKa B BSI3KOW JKUAKOCTU. M3ydeHue NBUKEHHUs




‘ TeJa, OPOIIEHHOTO TOPU30HTAILHO

2.2

HH#Part# TMTHAMUKA

221

[IpuHnun orHOocuTensHOCTH ['amunes. llepseiid
3akoH HproToHa. MHepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [TpyuHUIuMI Cynepno3uiuu cuil

2.2.3

Bropoi 3akoH HproTOHA 1711 MatepuaibHOU TOUKH
B uHepuuaibHoil cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA /171 MaTepuabHbIX TOUEK

224

3aK0oH BCEeMHUpPHOTO TiroteHus. Cuiia TSHKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tena

2.25

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHUS M cuila TpeHus nokos. Koadduunenr
Tpenust. Cuiia CONpOTHUBIIEHUS IPU JBH)KEHUHN Tela
B KHMJIKOCTHU WJIU Tra3e

2.2.7

[MocTynarensHOe W BpaIaTeIbHOC JBH)KCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cuabl OTHOCHUTEIBHO OCH BpalicHUA.
Ilnevo cumnbl. YcnoBusi paBHOBECHS TBEPAOTO TeJa
B CO

2.2.9

Texunyeckue YCTpOMCTBA: MO IIITUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckne paboThl. M3yueHue JBUIKEHUSA
OpycKka 1Mo HAKJIOHHOW TJIOCKOCTH TOJ JIEHCTBUEM
HECKOJIbKHMX Cui. MccnenoBanne 3aBUCHMOCTH CHJT
YOPYIOCTH, BO3HUKAIONUX B jAeGopMHUpyeMOi
MPY)KWHE U PE3MHOBOM 00pasIie, OT BEJIMUMHBI MX
nedopmaruu. MccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTO TEJa, UMEIOIIETO OCh BPAIICHHUS

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUWKE

23.1

I/IMHYJ'H:C MaTepHaﬂbHOﬁ TOYKH, CHCTEMBI
MaT€pHralbHBIX TOYCK. I/IMHy.]'IBC CHIJIbI u
N3MCHCHUC UMITYJIBCA TCJIa

2.3.2

3akoH coxpaneHus ummynsca B MCO. PeaktuBHOE
JIBIDKEHUE

2.3.3

PaGora cunsl

2.3.4

MomiHoCTE CHIIBI

2.35

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.
TeopeMa 0 KHHETHYECKOM OHEPTUn

2.3.6

[TorennmaneHas SHEprusl. [TorenmanbHas
SHEeprus ymnpyro aeopMUPOBAHHON MPYKUHBI.
[ToTenumansHas SHEprus Tena BOJIN3M
MIOBEPXHOCTU 3EMIIU

2.3.7

IloTeHumanbHble W HENOTEHLUMAJIbHBIE  CHIIBIL.
CBs3b pa6OTLI HCIMIOTCHIIMAJIbHBIX CHII C
W3MEHEHHEM MEXaHHMYECKOMN OHEPrun CUCTCMEIL
Tell. 3aKOH COXpaHCHU MEXaHHUYEeCKOM OHCPIrun




2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue yCTpOMCTBA: JIBJKCHHME  PaKeT,

2.3.9 N .
BOJIOMET, KOIIEp, IPYKUHHBIM IUCTOJIET
[Ipaktuyeckue  pabGotel.  M3ydenue  cBs3M
2310 CKOPOCTEM  TeJ  INpU  HEYyIpyroM  yaape.

HccnenoBanue cBs3u pabOTHI CHIIBI ¢ M3MEHEHHEM
MEXaHUYECKOM YHEPTUU Tesa

MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU
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OcHoBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHH. DpPOYHOBCKOE NBH)KECHHE.
Hudbdyzus. Xapakrep JIBU>KEHUS u
B3aUMOJCHCTBUS YaCTHUL] BELIECTBA

3.1.2

Mojenu CTpOEHHS Ta3oB, KUJIKOCTEH U TBEPABIX
Tell U OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
3THUX MOJEIIEN

3.1.3

Macca  monekyn.  KommuecTtBO  BemiecTsa.
IToctostnHast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u €€
n3mepenue. [1lkana remneparyp Llenscus

3.1.5

Monens uaeanbHOro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU HICATBHOTO
rasa

3.1.6

AOcomroTHasi TeMmreparypa Kak Mepa CpeaHeu
KUHETUYECKOM HHEPruu TEeIJIOBOTO JBMXKECHHUS
yactuil rasza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenue Kianelipona — MengeneeBa. 3akoH
JanpToHa

3.1.8

["a3oBble 3akoHbI. M30mpo1iecchl B UIeaIbHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEIL[ECTBA: U30TEPMA,
n30X0pa, n3odapa

3.1.9

TexHuyeckue ycTpoucTBa: TepMOMETp, HapoMeTp

3.1.10

[Ipaktnueckne paboTel. M3mepeHue  Macchl
BO3[yXa B KIaccHOW komHare. lccrnenoBaHue
3aBUCUMOCTH MEXJy MapaMeTpamMHu COCTOSIHUS
pa3peKeHHOTO rasza

3.2

OCHOBbI TEPMOJMHAMUMKU

3.2.1

TepmoauHaMuyecKass — CHCTEMA. Buyrpennsis
SHEpPrus  TEPMOJUHAMHYECKOW  CHUCTEMBI U
CIOCOOBI €€ U3MEHEHUS

3.2.2

KomnuectBo Temnotrel M paborta. BHyTpeHHss
9HEPrusl OJTHOATOMHOTO HJEAIBHOTO ras3a

3.2.3

Bunpl TEIUIONIEpEIauu: TEIUIONPOBOIHOCTb,
KOHBEKLUs, Wu3JyueHue. TemnoéMKocTh Tena.
ViaenoHas  TEIIOEMKOCTH  BeliecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPH TEIUIONEpeiaye

3.2.4

IlepBeiil 3akOH TepMOaMHAMUKH. IIpuMeHeHue




IIEPBOT0 3aKOHA TEPMOJUHAMMKH K U30IIPOLECCAM.
I'paduueckas uaTEprpeTanus paboTh raza

3.25

TemmoBsle  mamuHbl.  [IpuHOMOBL  AEHUCTBHS
TEIUIOBBIX MamuH. [IpeoOpazoBanus SHEpruu B
TeIIoBbIX MamuHax. Koaddumment mone3Horo
neictBust (manee — KIIJI) TemnoBoil MamiuHBL
Hukn Kapuo u ero KII1/]

3.2.6

Bropoit 3akon tepmoauHamuku. HeoOpaTtumocTtsb
IPOLECCOB B IMpHpoje. TerioBble JBUTaTEINH.
DKoorrYecKre NpoOIeMbl TEIUIOPHEPTETHKH

3.2.7

TexHnueckue YCTpONCTBA: JIBUraTelIb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOAMJIBHUK,
KOHJIULIUOHED

3.2.8

[IpakTnueckue pabotel. V3mepeHue ynenbHOU
TEMJI0EMKOCTH

###Par###AI'PEI’ATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE

[TEPEXO/IbI

[TapooOpa3zoBanue u konjeHcanus. Vcnapenue u

3.3.1 KATICHUE. YIenbHas TemoTa mapooOpa3oBaHMsL.
3aBHCHMOCTB TEMITEPATYPhI KATICHHS OT JIABJICHUS

332 AOconroTHAasT W OTHOCHUTENIbHAs  BIIAKHOCTH
BO3ayxa. HacellenHslil nap
TBépnoe Teno. Kpucrammmaeckue u amopdHbIe

3.3.3 Tena. AHU30TPOTIHS CBOMCTB KPUCTAILIOB. JKuakue

3.3 Kkpuctajuibl. COBpEMEHHbBIE MaTEPHAIIbI

334 [InaBieHue u Kpuctauiu3auus. Y aeiabHas TErioTa
riassienus. Cyoaumanus

3.3.5 VYpaBHeHHE TEIJIOBOTO OajaHca
TexHuyeckue  yCTpOMCTBA:  TUTPOMETp U

336 MICUXPOMETP, KaJOpUMETP, TEXHOJIOTHH
MOJIyYEHUS COBPEMEHHBIX MaTepHalioB, B TOM
YHclie HAHOMATEePHAJIOB, 1 HAHOTEXHOJIOTUU

337 [TpakTuueckue paboThl. M3mepeHue BIAKHOCTU
BO3/yXa

4 OJIEKTPOAMMHAMUKA
##HPar#H#OJIEKTPOCTATUKA

411 OnexkTpuzanysl Tel. JNeKTpuueckuil 3apsa. /lBa
BUJIA IEKTPUYECKUX 3aPsI0B

4.1.2 [IpoBOIHMKH, TUINEKTPUKH U NOJYITPOBOIHUKN

4.1.3 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

41 4.1.4 B3anmoneiictBue 3apsiioB. 3akoH Kynona

DneKTpuIecKoe moJe. Hanpsxéanocts

415 3NEeKTpUUecKoro mojs. [lpuHuun cyneprno3uiuu.
JInHauM HaNpsHKEHHOCTH DTIEKTPUUECKOTO TOJIS

416 PaGora  cunm  ANEKTPOCTATHYECKOTO  TOJIS.
[Torenuman. Pa3HoCTh NOTEHIIMATIOB

4.1.7 [IpoBOJHMKM W JUNIEKTPUKH B TOCTOSTHHOM




SJICKTPUUICCKOM TI0JIC. I[I/IE)JIGKTpI/IlICCKaSI
IMPOHUIIACMOCTDb

OnexrpoéMkocTs. KonaeHcarop. Di1eKTpoEMKOCTh

4.1.8 IJIOCKOTO KOHAEHCATOpa. DHEPrusi 3apsKeHHOTO
KOHJIEHCAaTopa
Texauueckue yCTpOHCTBA: AJIEKTPOCKOTL,

419 ANIEKTPOMETP,  DJIEKTpOCTaTHYecKas  3alluTa,
3a3eMJIGHHE  JIEKTpOnpUOOpOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED

41.10 [IpakTrueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHPar###IIOCTOSHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcnoBus CYIIECTBOBAHUS MTOCTOSTHHOTO
aNeKTpuueckoro Toka. Mcrounuku Toka. Cuma
Toka. [TocTosiHHBIN TOK

4.2.2

Hanpsbxenne. 3akon OMa Juist ydacTka 1ienu

4.2.3

DIIEKTPUYECKOE CONIPOTHUBJIEHHUE. VY nenpHOE
CONPOTHBJICHUE BEIIeCTBa

4.2.4

HOCHeJIOBaTeHBHOG, mapaljiCJIbHOC, CMCHIAHHOC
COCANMHCHUEC ITPOBOAHUKOB

4.2.5

PabGoTa snekrpudeckoro Toka. 3akoH Jxoymsa —
Jlenna

4.2.6

MonIHOCTh OJICKTPUYCCKOTI'O TOKA

4.2.7

anekTpoaBmwkymas cuna (manee — DOJAC) wm
BHYTPEHHEEC COINPOTUBJICHUE HCTOYHHKA TOKA.
3akon Oma i mOJaHOM  (3aMKHYTOM)
anekTpuueckoi nenu. KopoTkoe 3ampikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJLIOB.
3aBUCHUMOCTh  CONPOTHUBIEHUS  METAUIOB  OT
Temieparypbl. CBepXIpoBOIUMOCTh

4.2.9

DJIeKTpUYeCKUii TOK B Bakyyme. (CBolicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEeHHAas U MpPHUMECHas
MPOBOAMMOCTE TMOJYNMPOBOAHUKOB. CBoiicTBa P-N
nepexojia. [lomynpoBoTHUKOBBIE TPHUOOPHI

4.2.11

:‘)HGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
:‘)HGKTpOHI/ITI/I‘leCKaH Juccolnuanus. 9JI€KTpOJIPI3

4.2.12

QHGKTpI/I‘IeCKI/II\/'I TOK B razax. CaMOCTOSTCIbHBIN U
HECaMOCTOSTEIbHBIN paspsna. Paznuunpie THIIBI
CaMOCTOATCIIBHOTO pa3psja. Moanus. [Inazma

4.2.13

Texuuueckue yCTpOICTBa: aMIepMeTp,
BOJIBTMETP, peocrar, UCTOYHUKHU TOKa,
JJIEKTPOHATrPEBATENbHbIE puOOpHl,
JIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI, TEPMOMETP
COTIPOTHUBJICHUS], BAKYYMHBIN THOJ, TEPMUCTOPHI U
(GoTOpe3uCTOpHl,  MOJYNPOBOJHUKOBBIM MO,




raJlbBaHHUKa

4.2.14

[Ipaktuyeckue paboThl. M3ydyeHue CMeEmaHHOTO
COCIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wuctouHuka TOKAa M €O
BHYTpEHHEro  conpoTusieHusd.  HaOmroneHue
DIIEKTPOJIN3a

11 KJIACC

Kox
pasjaeia

Koanposepsiemoro 3;ieMeHnTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

###Par##H#MAITHUTHOE [1OJIE. 9JIEKTPOMATHUTHASA UHAYKIWA

43.1

TlocTosHHBIE MAarauThbL. B3aumoelictBue
HOCTOSIHHBIX MAarHUTOB

4.3.2

MarnutHoe  moJsie.  BekTtop — MarHWTHOM
uHaykuuu. [lpunnun cynepno3unuu. JInaun
MarHuTHOM  wmHAykuuu. KaptuHa — MHUI
MarHuTHOM MHAYKIMM TOJISI  TOCTOSIHHBIX
MarHuTOB

4.3.3

MarnutHoe T10J€ TIPOBOJHHUKA C  TOKOM.
Kaptuna nuHMN 1ONS AJUHHOTO MPSMOTO
OPOBOJAHMKA U  3aMKHYTOTO  KOJIBLIEBOTO
NPOBOJAHMKA, KaTymIkh ¢ TOKOM. OmbIT
Opcrena. BsaummopneiicTBUE TPOBOJAHUKOB C
TOKOM

434

Cuna Amrnepa, €€ MOIy/b U HapaBJICHUE

4.3.5

Cuna Jlopenna, €€ MOAyldb M HalpaBJICHUE.
JIBmkeHue 3apsKEHHOU JaCTHIIBI B
OJHOPOJIHOM MAarHMTHOM Iosie. Pabora cuiibl
Jlopenua

4.3.6

SIBnenne 3J'I€KTpOM31"HPITHOI>1 HHAYKOWUH

4.3.7

IToTox BCKTOpa MarHuTHOM HHAYKIUN

4.3.8

OJC wunaykuuu. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu Papanes

4.3.9

BuxpeBoe  snekrpuueckoe  mose.  OJIC
UHAYKUAA B TPOBOJHUKE,  JBUKYIIEMCS
MOCTYMAaTeIbHO B OJIHOPOJHOM MAarHUTHOM
noJie

4.3.10

IIpaBuno Jlenua

43.11

WuaykTuBHOCTh.  SIBIEHME  CAaMOMHJIYKLIMH.
O/1C camouHAYKIIUN

4.3.12

9Hepr1/1${ MAardvMTHOTO ITOJIA KaTYHIKHU C TOKOM

4.3.13

QHGKTpOMaFHI/ITHOG IoJIc

4.3.14

Texuuueckue YCTpOﬁCTBaI IOCTOSIHHBIC
MAar"HuThl, SJICKTPOMATrHUTHI, SJICKTPOABHUIATCIIb,
YCKOPUTCIIN SJICMCHTAPHBIX qacTun,




VHIYKIIMOHHAs 1I€Yb

4.3.15

[Ipaktuyeckue pabotTel. M3yuyeHrne MarHuTHOTO
oJisi Karymku ¢ TokoMm. McecnenoBanue
JEMCTBUS NOCTOSSHHOIO MarHUTa Ha pPaMKy C
TOKOM. Hccnenosanue SIBIICHUS
3JIEKTPOMAarHUTHOM MHIYKLIHUH

KOJIEBAHWA 1 BOJIHBI

5.1

#H##PartHH#MEX AHUYECKUE

N DJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarennnas CHCTEMA. CBoOouble
KoJieOaHusl. I'apmonnueckue KoJieOaHus.
IMepuon, wacrora, ammmryga u  dasa
KoJeOanuii

5.1.2

[IpyxxuHHBIM ~ MadATHHK.  MaremaTn4ecKkui
MasTHHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoe ¥ JWHAMHYECKOE OMHCAHUE
K0J1€0aTEIbHOr0 IBMKEHUS

5.1.4

[IpeBpaiienue sHepruM NpU TapMOHHUYECKHUX
kosieOaHusx. CBsA3b aMIUIUTYIbl KOJIEOaHH
UCXOAHOW  BEJMYMHBI C  aMIUTUTYJaMH
KoJe0aHul e€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenpHbIi KOHTYP. CBoOoaubIe
JJICKTPOMArHUTHBIC KOJICOAHHS B HJICATHHOM
K0JIeOATCIIBHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHHUYECKUMH u AJIEKTPOMArHUTHBIMHA
konebanusmu. opmyna TomcoHa

5.1.6

3aKOH COXpaHEHMs] DSHEPIUU B UACATHLHOM
K0J1e0aTeIbHOM KOHTYpe

5.1.7

BbIHy)X/IeCHHBIE ~ MEXaHWYECKHE  KOJcOaHwMs.
Pe3onanc. Pe3zonancuasn KpHBasl.
BbIHY)XICHHBIC JICKTPOMArHUTHBIE KOJICOaHMSI.

5.1.8

[lepemenHbIH TOK. CunycounanbHbII
MIEPEMEHHBIHN TOK.

5.1.9

MomtHocTh INEPpEMCHHOI'0 TOKa. AMHJ’II/ITYI[HOC
n ,Z[eﬁCTBYIOH_ICC 3HAa4YCHUC CHJIBI TOKa H
HaIPsAKCHUA

5.1.10

Tpanchopmatop. IIponsBojcTBo, mepenada u
notpebiaeHue 3JIEKTPUUECKON SHEPIUHu.
DOKOJIOTUUECKHUE PHUCKH TIpU  IPOU3BOJICTBE
JJIEKTPUYECKON JHEPIUHu. KynbTypa
HCITOJIb30BaHUS 3JIEKTPOIHEPIUU B
MMOBCEIHEBHOM KM3HU

5.1.11

Texauueckue YCTPOMCTBA: celicmorpadg,
JIEKTPUYECKUI 3BOHOK, JIMHUU
JJIEKTpoIepesay

5.1.12

[IpakTrueckue paboTHI. Hccnenosanune
3aBHCHMOCTH MEpPHOJa MaJbIX KoJiebaHuil rpy3a
Ha HUTH OT JUIMHBI HUTU M MAaccChl Ipys3a.




HccnenoBanne mepeMeHHOro TOKa B LEMNH W3
MOCJICIOBATEIBHO COETMHEHHBIX
KOHJICHCATOPAa, KaTYIIKU U PE3UCTOpa

5.2

##HPartHH#MEXAHUYECKUE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHn4yeckue BOJTHBI, YCIIOBHS
pacrpocTpaHeHusl. [epuon. CkopocTb
pacmpocTpaHeHus " JUTHHA BOJTHBI.
[ToniepeyHbIe U MPOJIOTBHBIE BOJIHBI

5.2.2

#HH#Par###  Unrepdepenuus wu  nudpaknus
MEXaHUYECKUX BOJH

5.2.3

3Byk. CxopocTh 3Byka. ['poMKOCTH 3ByKa.
BoicoTa Tona. TemOp 3Byka

524

ONeKTpOMarHUTHbIE BOJIHBI. YcnoBus
U3ITyYEHUS AIIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BexktopoB E, B u v B
2JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.2.5

CaoiicTBa 3IEKTPOMAarHUTHBIX BOJIH:
OTpaXX€HHe,  MpeJOMIIEHHEe,  MOJspHU3alus,
nudpakiys, uHTEepDEepeHITUS. CkopocTh
JJIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxaya 3;1eKTpOMarHuTHLIX BOJIH. [IpuMeHenune
IEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpuHIIUTIBI  pagUOCBs3M U TEJICBHUJICHHS.
Pagnomoxamust. DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

TexHuueckue  yCTpPOMCTBA:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, YIbTPA3BYKOBAasi ITUAarHOCTHUKA B
TEXHUKE U MEIMIIMHE, pajap, paauonpuéMHUK,
TeJIEBU30p, aHTeHHa, TesedoH, CBY-meun

5.3

H##HPar#OIITUKA

5.3.1

[IpssMoMHElHOE pPacIpoCTpaHCHUE CBETa B
OJHOPOAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBera. 3aKOHBI OTPAXKEHHUS CBETA.
[Nocrpoenue n306paskeHui B IIIOCKOM 3epKaie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOHBI IPCIIOMJICHUA CBCTA.
AOCOIIOTHEIN MTOKA3aTeNlb IMPCIIOMIICHU A

5.3.4

[lomHoe BHyTpenHee oTpaxeHue. [IpenenbHBIN
YrOJI MIOJIHOTO BHYTPEHHETO OTPaYKEHUS

5.3.5

Hucnepcusi cBera. CHOXHBIM cOCTaB 0enoro
ceera. [{Ber

5.3.6

CoOuparoliue W pacceMBaroOlIUe  JIMH3BI.
Tonkas nuH3a. @DOKyCHOE pacCTOsHUE U
onTUYecKas cuja TOHKOW JmH3bL IlocTpoeHue
n300pakeHHi B coOMparomux "
pacceuBaromiux JuH3aX. Popmyna TOHKOH
JMH3BL. YBeJIHYEHHE, 1aBaeMOe JUH30H1

5.3.7

HpCIlCJ'IBI IMPUMCHUMOCTHU TCOMCTquCCKOﬁ




OIITUKH

5.3.8

WnTepdepenius CBETa. KorepenTnsie
UCTOYHHUKH. YcnoBus HaOI0IeHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHOH  KapTUHE  OT  JBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus ceera. JudpaknuoHHas peméTka.
YcnoBue HAOMIOACHUS TIABHBIX MaKCHMYMOB
npu TAJACHUA MOHOXPOMATHYECKOTO CBETa Ha

T(QPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus ceera

5.3.11

TexHuueckue  yCcTpoOWCTBAa:  OYKH, JIyIa,
(oroanmnapar, MIPOEKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
JM(paKIMOHHAs PelETKA, TOISIPOU]

5.3.12

[IpakTnueckue paboTHI. N3mepenue
nokazatenst  npermomsieHus.  MccnenoBanue
CBOWCTB M300paxxeHni B nuH3ax. HabmroneHue
JUCTIEPCUU CBETa

SJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

'panunel  OPUMEHMMOCTH  KJIACCHUYECKOM
MEXAHUKU. [Toctynatet TEOPUH

6.1 OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTH MOIYJIS
CKOPOCTM CBeTa B BaKyyme, MPUHIMI
OTHOCHUTEJIbHOCTH DWHINTEHHA
6 6.2 OTHOCHUTETBHOCTH OJIHOBPEMEHHOCTH.
3aMe]yIeHre BpEMEHHU U COKpallleHUe IJTHMHbBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
CBsi3b Macchl C DHEPrHUed U UMITYIbCOM
6.4 CBOOOIHOM YaCTHULIBL. DHeprus [IOKOS
CBOOOJHOM YaCTHUIIBI
7 KBAHTOBAS ©®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna Ilnanka cBA3M 3HEPrUn
7.1.1 doToHA C ero 4actoTod. DHEPrus U HUMITYIbC
dboToHa
71.2 OtkpeiTue u uccienoBanue Qorodrdpdexra.
Omnpitel A.I'. CtonetoBa. 3akoHsl poTodddexTa
71 71.3 VYpaBHenue OifHmTeliHa a8 ¢dorodrddekra.
«Kpacnas rpanuna» gortoadpdexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIleOGeneBa
7.1.5 XHUMHYECKOE IEWCTBUE CBETA
716 Texnudyeckue  ycTpoiicTBa:  (DOTOIJIEMEHT,
dboTonaTuuk, comHevHas OaTapesi, CBETOIHO/
CTPOEHUE ATOMA
1.2 791 Monens atoma Tomcona. OnbiTel Pesepdopaa

110 UCCIICAOBAHUIO CTPOCHHA aTOMA.




[ImanerapHas MOAEIIb aTOMa

7.2.2

ITocrynatel bopa. M3nyuenue u mnorsomnieHue
¢GoTOHOB TpM mepexoge aromMa C OJHOIO
YPOBHSI DHEPIMM Ha IpYro. BuIel CIEKTpOB.
CnekTp ypoBHEH 3HEpPIrUU aToMa BOAOPOIa

7.2.3

BosiHOBBIE  cBoMicTBa uyactun. BosHbl ne
bpoiina. KopnyckynsspHO-BOJTHOBOW TyaJIM3M.
Judpaxims 3JeKTPOHOB Ha KPUCTAILIAX

7.2.4

CrodraHHoe " BBIHY)XJICHHOC  M3JIY4YCHHC.
YCTpoicTBO M TPUHIMIT PabOTHI J1a3epa

7.2.5

TexHuueckue  yCTpOWCTBA:  CIIEKTPAJIbHBIN
aHaIU3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Habntonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIrOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTkpbITHE PaaroOaKTUBHOCTH. OnbIThI
Pezepdopna mo  ompeneneHuio  cocraBa
paanoakTUBHOTO M3nydeHus. CBoiicTBa anbda-,
Oera-, ramMmma-u3iIy4eHMs.. Bmusinue
PaaAMOAKTUBHOCTH Ha KUBbIE OPTaHU3MBbI

7.3.3

OTkpbITHE TPOTOHA M HeuTpoHa. HykimonHas
Monenb sapa [eiizendepra — MiBanenko. 3apsiy
sanapa. MaccoBoe uucio siapa. M3o0Tomnsl

7.3.4

Anba-pacnajz. IIEKTPOHHBIA ¥ TIO3UTPOHHBIN
Oera-pacma. ["'amma-uznydenue. 3akoH
paZiMOaKTUBHOTO pacraja

7.3.5

DOHeprusi CBS3U HYKJIOHOB B fAnpe. SlnepHbie
cuibl. Jledext macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTE3 saEp

7.3.7

Snepnwiit  peaktop. TepMmosiAepHBIM CHHTE3.
[IpobGiaembl ¥ MEPCHEKTUBBI  SAJIEPHOMN
SHEPIreTUKU. DKOJOTUYECKUE aCIEKThl SACPHON
SHEPreTUKU

7.3.8

:‘)J'IeMeHTapHBIC HaCTHUIIBI. OTKpLITI/IC
IMMO3HUTPOHA. CDYH,Z[aMCHTaJ'ILHLIC
B3aHMMOJICHCTBUS

7.3.9

TexHudyeckue ycTpoiicTBa: NO3MMETp, Kamepa
BunbcoHa, saepHbiii peakTop, aroMHasi bom0a

7.3.10

[IpakTuyeckue paboTsl. MccnenoBanue TpekoB
yacTull (10 roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3mus, spKue
3BE3/1bl, TUIAHETHI, UX BUIUMOE JIBUKEHUE

8.2

Conneunas cucreMa. IInaneTs! 3€MHOM




rpynmnsl. [ImaHeTeI-TUraHTBl M UX CIIYTHUKH,
KapJIMKOBbIE IIJIAHETHI. Maunslie Tena
ConHeuHOM cucTemsl

Connne, potochepa u armochepa. CosHeuHast

8.3
AKTUBHOCTh
8.4 Ucrounuk sueprun CoiiHia u 3BE371
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMMOCTb,  paauyc,  TeMIeparypa,  HX
B3aMMOCB3b. J[MarpaMMa «CIeKTpaibHbIA KIIAcC
8.5 — CBETHUMOCTb. 3BE3 11 IJIaBHOM
MOCTIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTEY IS 3BE3 IJIaBHOU
MOCTIEIOBATEIbHOCTH
#H##Par###BayTpenHee CTpOEHUE 3BE3I.
86 CoBpemMeHHbIE MIPECTABICHUS 0
MIPOUCXOXKICHUN W 3BOJtoIMK CoJHIIa U 3BE3I.
ITanel XKU3HU 3BE3]
Mneunsti Iyt — Hama  ['amaktuka.
CnupanbsHas CTPYKTYypa lNamakTukn,
87 pactipenenenue  3BE3M, Traza W TBUIH.
TTonoxeunne n nermxenne Comauna B ['amakTuxe.
IImockas wm  cdepuueckass  MOJCHCTEMBI
lManakTuku
88 Tunel ranaktuk. PaguoramakTukyu W KBasapsl.
YEpHbIe ObIPHI B sIAPAX raJakTHK
Bcenennasa. Pacmmpenune BcenenHoil. 3akoH
Xab0ma. Paszberanue ramaktuk. Bospact wu
8.9 pamuyc Bcenennoii, Teopus bonbimoro B3psiBa.
Mogens «ropsiueit Bcenennoit». PenukToBoe
U3JIy4CHHE
MacmrabHas CTPYKTypa Bcenennoi.
8.10 Mertaranaktuka.  Hepeménuble  mpoOieMbl

ACTPpOHOMHU




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






