MUHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOH ®EJAEPAIINN
MunucreperBo oOpa3oBanusi H Haykn Camapckoii o6J1acTu
AnmuHucTpanus ropoga Camapa

MBOY IlIkosa Ne 86 r.o. Camapa

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acefanuu MO yuurteneit Gpusukm, 3amectutens aupekropa no YBP Hupexrop MBOVY Llkosnsr Ne 86
XUMHH, GHosIOruy 1 reorpadpuu o 7.9 Camapa
Ipeacegarens MO / 1 o %fr MEEEA— O, B. XKepxuxk
- /L/—' :Efc —~ H. A. Kucenesa // £ JI. B. IlleBuenxo g Oy 0, TR,

. g Tlpuka3 No 3365

[TpoToxomn Ne 1 oT «30» aBrycra 2023 r. ir' =5 8br <<_3’{1‘_))‘a1§rtycraﬁ"2023 r
oT «28» aBrycra 2023 r. gs = 4G

PABOYASI TIPOTPAMMA
(ID 900268)

y4eOHoro npeamera «®u3uka. bazosblii ypoBeHb»

st ooyvarormuxcst 10-11 kimaccos

O=MBOY Lllkona .~86
r.o.Camapa, CN=>KeBXuK
O.B., E=so_sdo.school 86
@samara.edu.ru

" ‘\ 009174e86b46771296
2023.09.10 16:30:17+04'00'

Camapa 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CpeHETO 001Iero oopa-
30BaHMs pa3paboTaHa HA OCHOBE MOJIOKEHHUI U TpeOOBaHUI K pe3yJbTaTaM OCBOE-
HUSI OCHOBHOW 00pa3oBaresibHOM mporpaMmmsbl, npeacraBieHHbx B @PI'OC COO, a
Takke ¢ y4d€toMm deaepanbHOoi pabodeil mporpaMmbl BOCIIUTAHMUS M KOHUEHIIUU
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit denepanum, pean3yrOmUX OCHOBHBIE 00pa30BaTeNIbHBIE MPOrpam-
MBI.

Conepxanue mporpammsl 1o (U3HMKE HAIMpPaBJIEHO HAa (OPMUPOBAHUE €CTe-
CTBEHHO-HayYHOU KapTUHBI Mupa obydaromuxcs 10—11 knaccoB nmpu 00ydeHUH Ux
¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AEATEIbHOCTHOIO MOJIXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedboBanusM PI'OC COO k nnaHupye-
MBIM JINYHOCTHBIM, MPEIMETHBIM M METaNpEeIMETHBIM pe3ysibTaTaM OO0y4YeHHusd, a
TaK)K€ YUYUTHIBAET HEOOXOJUMOCTD PeaIn3allii MEXIPEAMETHBIX CBsI3€H (PU3UKHU C
€CTECTBEHHO-HAYUYHBIMU yU4E€OHBIMU IIpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pEe3yNbTaThl OCBOCHUS Kypca (PU3MKH: JIMYHOCTHBIE, METANPEIMETHBIE, MTPEAMET-
HbIe (Ha 6a30BOM ypOBHE).

[TporpamMma 1o u3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIHTATHI OCBOCHUS Kypca PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

dusuka kak Hayka o HanOoJsiee OOIIMX 3aKOHAX MPHUPO/bI, BHICTYNAs B Kaue-
CTBE y4eOHOro mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3Ha-
HUM 00 okpyxatomeM Mupe. IIKombHBIA Kypc (UMK — CHCTEMOOOpa3yroLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JieXaT B OCHOBE TIPOIIECCOB M SIBIICHUMN, M3y4aeMbIX XUMUEH, Ouosioruei, ¢pusude-
CKol reorpadueit u actpoHomueil. Mcnonb30BaHne U aKTUBHOE NPUMEHEHHE (u-
3UYECKUX 3HAHUM OmpeneNsieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOTUH
B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, MOJYyYEHHUsI HOBBIX MaTepH-
aJIOB C 33/JIaHHBIMU CBOMCTBaMHU M Apyrux. M3ydyenue QUMK BHOCUT OCHOBHOM
BKJIaJ B (DOpPMHpOBAHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOydyaroluuxcs, B
dbopMupoBaHUE YMEHUN MPUMEHSITh HAYYHBIA METOJ MMO3HAHUS TPU BBHITOJTHCHUH
UMH YYEOHBIX UCCIICIOBAHMIA.

B ocHOBy Kypca (pu3uKu At ypoBHSI CpeHEro o01iero oopa3zoBaHus MoJio-
KEH PO UAEH, KOTOPbIE MOYXKHO PACCMATPUBATh KaK IPUHIMIIBI €TI0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBIISETCS JIOTMYECKH 3a-
BEPIIEHHBIM, OH COJIEPXKUT MaTepuan U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes cenepanuzayuu. B cCOOTBETCTBUM ¢ HEW MaTtepuasl Kypca GU3UKH 00b-
eAMHEH BOKPYT (u3uueckux Teopuid. Benymum B Kypce sBisgercs: popmMupoBaHue
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes cymanumapuszayuu. E€ peanuzauus npeanonaraeT UCIoOIb30BaHUE Ty-
MaHUTAPHOTO MOTEHIMaNa (PU3NUEeCKON HAYKH, OCMBICICHUE CBSI3U pa3BUTUA (Du-
3UKHU C PA3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Gusmku mpeanosiaracT 3HaAKOM-
CTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOIMYECKUX MPHIIOKEHUIN N3yUYeH-
HBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl MOCPEICTBOM BBEICHHUS JIIEMEHTOB COAEp-
KaHMs, OCBALIEHHBIX KOJOTUYECKUM IPOoOieMaM COBPEMEHHOCTH, KOTOPBIE CBsI-
3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTHUH, a TAKKe 00CY X ACHHS TPOOIEM parro-
HaJIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKOM 0€30MMaCHOCTH.

CrepkHEBBIMH 3JIEMEHTaMU Kypca (PU3UKU Ha YyPOBHE CpeIHEro ooIiero oo-
pa3zoBaHus SBIAIOTCA (pusmueckue teopuu (HopMHUpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUIX O MPHUPOJE, TPaHUIAX MPUMEHUMO-
CTH TEOPHUH, 111 OMUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON JEeSATEIbHOCTH O0Yy4YaroU[UuXCs.
Jlnst 6a30BOrO ypoBHSI Kypca (PU3MKHM — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTAIb-
HBIX KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPO-
rpamMMme no (pusmke O0bEAMHEHBI B OOIMIMM CHHCOK YYEHWYECKUX MPAKTUYECKUX
pabot. Beienenue B ykazaHHOM MepeyHe 1ab0paTOpHBIX padoT, TPOBOIUMBIX JIJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
ATOM 00OecrneunBaeTCsl OBIaJeHUE 00YUYaIOIUMHUC YMEHUSIMH MTPOBOJAUTH KOCBEH-
HbIE U3MEPEHHUS, UCCIICIOBaHUS 3aBUCUMOCTEN (PU3UUECKUX BETMYMH U MTOCTAHOB-
Ky OIBITOB IO NMPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENSETCS PELICHUIO PACUETHBIX M KAaY€CTBEHHBIX 3a-
nad. IIpu 3ToM 7151 pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIIOTCS 3a/1a4d C SBHO 3a-
JAHHOUN (PU3MYECKON MOJEINbIO, MO3BOJIAIONINE MPUMEHATh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pazjena Kypca, TaK U HHTETPUPYS 3HaAHUS U3 pas-
HBIX pazfenoB. (s KauecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCSA 3aJaHMs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOJAENU Jid CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B coorBerctBun ¢ TpeboBanusmu PDPI'OC COO k wmarepuanabHO-
TEXHUYECKOMY 00eCreueHnI0 Y4eOHOoro npoiiecca 0a30Bbld YpPOBEHb Kypca (pu3u-
KM Ha YpOBHE CpelHero ooOiiero oOpa3oBaHUsS JIOKEH H3y4yaThCsl B YCIOBUSX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWMHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabuHeTe Ppu3uku M0DKHO OBITH HE-
o0xoMMoe J1abopatopHoe 00OpYJOBaHUE Jisi BBHIMOJHEHUS YKA3aHHBIX B IPO-
rpaMMe Mo PU3MKe YUEHUYECKHUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMOHHOE 000-
pYyJlIOBaHUE.

JleMoHCcTpanoHHOE 000pyn0oBaHuEe (POPMUPYETCS B COOTBETCTBUU C IMPHUH-
LUIIOM MHUHUMAJIBHOM JTOCTATOYHOCTH M 0OECHEeYMBAET MOCTAHOBKY NEPEUUCIICH-
HBIX B MporpamMme o (Gu3MKe KIIOUEBBIX JEMOHCTPALUN JUIsl UCCICIOBAHUS U3Y-
YaeMbIX SIBJICHUH U MPOIIECCOB, IMIUPUUECKUX U (QyHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 000pyAOBaHUE IJI YYEHUUECKUX MPAKTHYECKUX padoT (op-
MUPYETCS B BUJIE TEMAaTUYECKUX KOMILJIEKTOB U 0OECIICYMBAETCS B PACUETE OTHOTO
KOMILJIEKTa Ha JByX oOydarouuxcs. TeMaThyeckue KOMIUIEKTHI JabopaTOpHOTO
000pyZI0BaHUS TOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIOJb30BaHUM aHa-
JIOTOBBIX W IU(POBBIX NMPHOOPOB, a TaK)KE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CH-
cTeM B BUJe U(POBBIX Ja00paToOpuil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHue MHTEpECa U CTPEeMJICHUS 00YyJarONIUXCsl K HAYYHOMY U3Y-
YEHUIO MPUPOJIbI, PA3BUTUE UX UHTEIVIEKTYaIbHBIX U TBOPUECKUX CIIOCO0-
HOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTara M3y4eHHUs OC-
HOB CTPOEHUS MaTepUH M (PyHIAMECHTAIIbHBIX 3aKOHOB (DPU3HKH;

e (opMupoBaHHE YMEHHUN OOBSICHATH SIBJICHUS C UCMOJb30BaHUEM (U3nUe-
CKUX 3HAHWUW U HAYYHBIX JI0KA3aTEIHCTB,;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ady B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TmpuoOpeTeHrne CUCTeMbl 3HaHM 00 OOmUX (PU3UYECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPHUSIX, BKIIOUAs MEXaHUKY, MOJEKYJSIPHYIO (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (opmMupoBaHuEe yMEHUN TPUMEHSATh TEOPETUUECKUE 3HAHUS JIs1 OOBsICHE-
HUS (U3UYECKUX SBICHUN B MPUPOJIEC U ISl IPUHITUS MPAKTUUYECKUX pe-
IICHUN B TOBCEJHEBHOM JKU3HMU,



e OCBOCHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHOUN (Hr3H-
YEeCKOW MOJIETIBIO, 3aja4, TOpa3yMEeBaIOIINX CAMOCTOSTEIFHOE CO3TaHHE
bu3HYECKO MOIeNH, aICKBAaTHON YCIIOBHSIM 3a/1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHSI TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTIPEJICIICHHS IOCTOBEPHOCTHU MOTYYCHHOTO Pe3yJIbTaTa;

e CO3JIaHHC YCIIOBHH JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEILCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHB) Ha YPOBHE CpEeIHETO 00111ero oOpa-
3oBaHus 0TBOAUTCA 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Hejelno), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamMme mo (pu3uke nepedeHb J1abopaTopHBIX U MpakK-
TUYECKUX pabOT SBJIAECTCS PEKOMEHJOBAaHHBIM, YUUTENb JIeNIaeT BHIOOP MPOBEJE-
HUS J1a0OPATOPHBIX pabOT U OMBITOB C YYETOM MHAUBUAYAIBHBIX OCOOEHHOCTEM
o0yyJarommxcs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — HayKa o npupoje. Haydnble METOIbI ITO3HAHUS OKPYKAIOIIETO MHU-
pa. Ponb 3kcniepuMeHTa U TEOPHH B MPOLIECCE MMO3HAHMS MPUPOJIBI. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble U IU(POBBIE U3MEPUTENIbHBIE NMPUOOPHI, KOMIBIOTEPHbIE JaT-
YUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpenHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHENHOe nBuxkeHue. ['paduku 3a-
BHUCUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMENICHUSI MaTepHallb-
HOU TOYKHU OT BPEMEHHMU.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBosmHetHOE OBMKEHUE. [[BH>KEHME MATEPUAIbHOM TOYKHA IO OKPYKHO-
CTU C TOCTOSIHHOM IO MOJIYJIIO CKOPOCTBHIO. YTJIOBasi CKOPOCTb, JIMHEWHAsA CKO-
poctb. [leproa u yactora obpamienus. [lenTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckne yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIHUIOMETp, JIBH-
YKEHHUE CHApsIIOB, LICMTHBIE M peMEHHBIE TIEpEeIayH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnronenue nukeHus Tena, OpOIIEHHOTO MOl YIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXIY IyTSAMH, MPOWJICHHBIMHA TEJIOM 3a IO-
CJIEIOBATEIbHBIE PABHBIE MPOMEKYTKA BPEMEHH MPHU PABHOYCKOPEHHOM JBHIKE-
HHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBUxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun otHocutensHOCTH ['anmuiies. IlepBwiii 3axkoH Herorona. Muepuwm-
aJIbHBIE CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BceMHpHOro TAroreHus. Cuia Tsbkectu. llepBas kocmuyeckass CKo-
pOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuJibl OTHOCUTEIBLHO OCH BpailleHus. [1neuo cumbl. Y ciioBus paBHO-
BECHUS TBEPAOTO TENA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabsl paBHOBeCHS .

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yClOBHI paBHOBECHs TBEPAOrO TeJd, UMEIOLIEr0 OCh Bpallle-
HUSL.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

HNmnynec MatepuanbHON TOUKM (Te€da), CHCTEMbl MaTEpHAIbHBIX TOYEK. M-
IIyJIbC CUJIbl 1 U3MEHEHHME HMITyJIbCa TeJa. 3aKOH COXpaHEHHUs uMIlysbca. Peak-
TUBHOE JIBUKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckas 3Heprusi MatepuaibHOil Touku. Teopema 00 M3MEHEHUU KU-
HETUYECKON YHEPTUH.

[TorenunansHas sHeprus. [loTeHunanpHas 3HEprust yrnpyro aehopMHUpOBaH-
HOU npy>xuHbl. [ToTeHIManbHas 3Heprus Tesna BOJU3H MOBEPXHOCTH 3EMIIH.

[loTeHmanbHble U HENOTEHIMAIbHBIE CUJIbl. CBSI3b padOThl HEMOTEHLIUAIb-
HBIX CWJI C U3BMEHEHUEM MEXaHWYECKON SHEPIUH CUCTEMBI TEN. 3AKOH COXPAaHEHUS
MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne abCoMOTHO HEYNPYTOro yaapa ¢ IOMOUIbIO ABYX OJMHAKOBBIX HU-
TSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHWYECKOW PHEPruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHnosckoe asuxenue. Juddysus. Xapakrep IBHKeHUS U B3au-
MOJICVCTBHS 4acTUIl BellecTBa. MoAenn CTpOCHUS Ta30B, KUIKOCTEW U TBEPABIX
Tea U 0OBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX Mojeeil. Macca u pazmepsl
monekyn. KonnuectBo BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HAeabHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa



CpeIHEN KMHETUYECKOW SHEPIuM TEIJIOBOro ABWMKEHMS dacTul rasza. [llkama tem-
nepatyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHHe MenaeneeBa—Knanelpona. 3a-
KOH JlanpToHa. M30mporeccsl B HI€AIBHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM Be-
niecTBa. ['paduueckoe mnpeacTaBieHNe U30MPOIECCOB: U30TEpPMa, U30X0pa, N300a-
pa.

TexHuueckue yCTpOMCTBAa M MPaKTUYECKOe MPUMEHEHHE: TEPMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIONINE JUCKPETHOE CTPOCHHUE BelecTBa, hoTorpaduu Mo-
JIEKYJI OpTaHUYECKUX COCTMHEHUH.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita llTepHa.

OMnbIThI, JT0KA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJEKYJSIPHOIO B3aWMOJICH-
CTBUS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OMnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa, H30-
IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HJCalbHOTO Ta3a. Bujawl Temionepenayu: TEIJIOMPOBO/I-
HOCTb, KOHBEKIIUSI, U3TydeHUE. Y aeiabHas TerIoEMKOCTh BerlecTBa. KoanuecTBo
TEIUIOTHI MPH TEIIONEpeIaye.

[Tonsitue 06 amuabaTtHOM Tiporiecce. [lepBriit 3akoH TepmonuHamuku. [Ipu-
MEHEHHE TMEePBOro 3aKOHA TEPMOJAMHAMUKH K n3omporieccaM. ['padudeckas uaTEp-
npeTaus paboThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TennoBsie mammabl. [IpuHIABL TeHCcTBHS TEIIOBBIX MaimuH. [IpeoOpa3oBa-
HUS DHEPTUH B TEIUIOBBIX MammmHax. KoadduimeHTt mone3noro neicTBus TEIUio-
Boi MamuHbl. ki KapHo u ero kosduirieHT nojie3Horo neucTBus. IKOJI0TU-
YyecKre MpoOJIeMbl TEIJIOIHEPTETUKY.

TexHuyeckne yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATENb BHYT-
PEHHETO CropaHusi, OBITOBOM XOJIOUIHLHUK, KOHIUITHOHED.



Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOKH U3 OYTHUIKM MOJ JEHCTBUEM CXKATOro BO3/yXa, HarpeBaHue 3¢upa B Ja-
TYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIHS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeaaye.

OneIT M0 aaradaTHOMY PACHIMPEHHIO BO3ayXa (OMBIT C BO3AYUIHBIM OTHU-
BOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHOl TEIMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTH BO3ayxa. HachlllieHHbIN map. Y aelibHas TerioTa napo-
oOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kunkue kpuctamibl. CoBpeMeHHbIE MaTepualibl. [1naBnenne u kpu-
cTajuM3anus. Y ielibHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue ycTpocTBa M MPAKTHUYECKOE NMPUMEHEHUE: TUTPOMETP U MCH-
XPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYUYEHHUS] COBPEMEHHBIX MaTEpPUAIOB, B TOM
YHUCJie HAHOMATEePUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tell. DNeKTpUuYecKuil 3apsaa. /IBa Buaa 3lIEKTPUUYECKUX 3apsi-
noB. [IpOBOJHMKH, AUAIEKTPUKU U TMOIYNPOBOAHUKHU. 3aKOH COXPAHEHUS DJIEK-
TPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsi.
Onektpuueckoe nosne. Hanpsoxk€HHOCTh 3nekTpuueckoro nois. [Ipunuun cymnep-
MO3ULIAH JIEKTPUUECKHUX MOJIeH. JINHUN HANPS)KEHHOCTU 3JIEKTPUUYECKOTO TOJIS.



Pabota cun anektpocratuyeckoro mnois. [lorenmnuan. PazHocts moteHiuma-
70B. [IpOBOAHUKH U IUDIEKTPUKH B DJIEKTPOCTATUYECKOM ToJie. [usnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IIIOCKOIO0 KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCcTpoucTBa U NPAKTUYECKOE TPUMEHEHHE: 3JIEKTPOCKOIL, JIEK-
TPOMETP, IEKTPOCTATUUYECKAS 3alllUTa, 3a3eMJICHUE JIEKTPONPUOOpPOB, KOHACHCA-
TOP, KOIMPOBAIBHBIN aniapar, CTPYWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTU IUIOCKOTO KOHJEHCATOpa OT IUIOIIAaU Iijia-
CTHH, PACCTOSIHUSI MEXK/J1y HUMU U TUDJICKTPUUECKOMN ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. Y CJIIOBUSA CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. Mc-
TOYHUKHU TOKa. Cuna Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUUECKOE COMPOTUBIICHUE. Y IEJIbHOE CONMpOTHUBJIEHUE BellecTna. [lo-
CJIE0BATENBHOE, MTAPAIIIEIBHOE, CMEIIAHHOE COEAMHEHUE IPOBOIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH Jlxoyns—JIeniia. MoIHOCTb 2JIEKTPH-
YECKOI0 TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DNEeKTpOHHAs! MPOBOJUMOCTh TBEPJBIX METAIIIOB. 3aBUCUMOCTH COMNPOTHB-
JIEHHUSI METAJVIOB OT TeMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBoguuku. CoOGcTBEeHHAsT U TPUMECHAsT TPOBOJIUMOCTD TTOJTYITPOBO/I-
HuKOB. CBoiicTBa p—N-niepexoa. [1osynpoBoHUKOBBIEC TPHOOPHI.

DJIEKTPUYECKHUM TOK B paCTBOpPaxX M pacIuiaBax dJIEKTPOIUTOB. DIEKTPOIUTH-
Yyeckas AUCCOIMals. DIEKTPOJIH3.

DJIEKTPUYECKHUM TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSITENBHBIN pa3-
pan. Momuus. [1na3sma.



TexHuyeckue yCcTpoiCcTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIbT-
METp, PEOoCTaT, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPO-
OCBETHUTENIbHbIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN JTHUOJ, TEPMU-
CTOPBI U OTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUIbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMoe n3MepeHne INEKTPOABIIKYIIEN CHIlbl. KOpOTKOE 3aMbIKaHUE rajbBa-
HUYECKOTO MIEMEHTA U OLEHKA BHYTPEHHErO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenue snektposnusa.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyLIECTBISETCS C
y4E€TOM COZIepKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, Ouo-
JIOTUU, XUMHH, reorpaduu U TEXHOJOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHUE, HAyYHBIM (akT, runores3a, puandeckas BeIMUMHA, 3aKOH, T€O-
pusi, HAOIOICHHE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUM, TUHEHAs QyHKIUA, Tapado-
Ja, runepoOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEK-
TOPBI U UX MTPOEKIMU HA OCH KOOPJIHHAT, CI0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJN, KUAKOCTEW U Ta-
30B, JIIEKTPUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS AUCCOLMALINS, TAJIb-
BAaHMKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.



Texnonozus: MpeoOpa3OBaHKUE JIBHKEHUH C HCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHMKE, MOALIMIHUKHU, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UM-
NyJbCa B TEXHUKE (pakeTa, BONOMET U JPYrHeE), ABUraTelb BHYTPEHHEIrO cropa-
HUSl, TapoBasi TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOy~
YEHUs1 COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIO-
I'MM, DJJIEKTPOCTaTHYEeCKas 3allliTa, 3a3€MJICHUE AIIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN HPHUHTEP, JIEKTPOHArPEBATEIbHBIE MPUOOPHI, IEKTPOOCBETUTEIBHbIE
npuOOPHIL, FAJIbBAaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpPOMAZHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHL. B3anmoneicTBUE MOCTOSHHBIX MArHUTOB. Maraur-
HOE Toyie. BekTop MarHuTHON WMHAYKUMH. [IpyHUUMI Cyneprno3uiuyu MarHUTHBIX
nosneu. JInHn MarHuTHOW MHAYKUMHU. KapTuHa TMHUNA MarHUTHOM MHAYKLWH I10-
JIsl IOCTOSIHHBIX MarHUTOB.

MarHuTHOe 1moJsie MPOBOJHUKA ¢ TOKOM. KapTuHa NMHUN MHIAYKIUA MarHUT-
HOT'O MOJI JJIMHHOTO MPSMOT0 MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHU-
Ka, KaTylKu ¢ TOKoM. OnbIT Opcreaa. BzaumoaencTere NpOBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanIpaBlIeHUE. [[BUKEHNE 3apsIKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBnenue 37eKTpOMarHuTHOM MHAYKIMU. [I0OTOK BEKTOpa MAarHUTHOM MHIYK-
MU, DJEKTPOJABIKYIAS CUIa WHIYKIMU. 3aKOH JJICKTPOMArHUTHOM WHIYKIIUU
dapajes.

BuxpeBoe 35IeKTpruyecKkoe Moje. DICKTPOIABUKYIAs CUla UHIYKIHHU B MPO-
BOJIHUKE, ABUKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOMHAYKIHWHU. DJIEKTPOJABUXKYIIAs CUJa CaMo-
WHTYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHn4eckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSTHHBIE Mar-
HUTBI, JIEKTPOMATrHUTHI, JICKTPOJABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MIEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MATHUTHOTO TOJIS.



B3aumopelicTBrUe 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIEH CHIJIBI MHAYKIUH OT CKOPOCTH HU3MEHEHUSA
MarHuTHOTO ITIOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONE0AHUA

KonebatenbHasa cucrema. CBOOOHBIE MeXxaHUUECKUe Kojebanus. ["apmonu-
yeckue kosebanus. Ilepron, yacrora, amminryaa u gaza konedanuii. [IpyxuHHBINA
MasATHUK. MaTeMaTU4eCcKUil MasiTHUK. YPaBHEHUE TapMOHHUYECKHX KOJIEOaHUU.
[TpeBpateHue sHEpruu Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubriit kKoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUs B Ue-
QIbHOM KOJIEOATEIbHOM KOHTYpEe. AHAIOTUS MEXIY MEXaHUYECKUMH U JJIEKTPO-
MarHuTHeIMH KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpAHEHHUsS] SHEPrUu B
UJeaIbHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHHUUECKUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennsblii TOK. CHHYCOMIANBHBIN NEPEMEHHBIM TOK. MOIIHOCTBH mepe-
MEHHOTO TOKa. AMIUIUTYIHOE M JEHCTBYIONIIEE 3HAYEHUE CHUJIBI TOKA W HANpshKe-
HUSL.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJjeOaTeIbHON CUCTEMBI (MPYKUHHBIA WU Ma-
TEMaTUYECKUI MasITHUK).

HaOmronenue 3aryxaromux KojgeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pe3oHanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOAHUSI.



OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC npu MOCIIEI0BATENIBHOM COEIMHEHUU PE3UCTOPA, KATYIIKA WHIYK-
TUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEepeaauH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccenenoBanre NMEpeMEHHOIO TOKA B LEMN W3 MOCIEI0BATENIBHO COCIUHEH-
HBIX KOHAEHCATOPa, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

MexaHnnueckue BOJIHBI, YCIIOBUs pacupoctpanenus. [lepuon. CkopocTs pac-
MpPOCTpaHeHus: U JJiMHA BoJHBL. [lomepeuHble U mpojosibHbIE BOJIHBL. MHTEpde-
peHuus U TU(pakivs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHUE, MpeToMIIeHUe, nojsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpoMCcTBa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHBIC WH-
CTPYMEHTHI, YJIbTPAa3BYKOBasi IMAarHOCTHKA B TEXHUKE U MEAULMHE, paiap, paauo-
NpUEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON U 4a-
CTOTOM KOJeOaHMIA.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, MpesioMIie-
HUE, NoJisipu3anus, Tudpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMoOIMHENHOE pacpOCTpaHEHHUE CBETA B OJHO-
poanoiu cpene. Jlyu cBera. ToueuHblii HICTOYHUK CBETA.



OtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTtpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

Cobuparoniue u pacceuBatoniue JuUH3bl. ToHkas auH3a. DOKYCHOE paccTosi-
HUE W ONTHYECKas Criia TOHKOW JuH3bI. [locTpoeHne m300pakeHuil B coOMparo-
X U pacCenBarOIMX JMH3aX. opMylia TOHKOM JIMH3BL. Y BEIUYECHHE, JaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. Untepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIIO-
BUs HAOJIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPECHIIMOHHOW KapTUHE OT
JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. Judpakimonnas pemérka. Y caoBue HaOMIOICHUS TIIaB-
HBIX MAaKCUMYMOB NpHY MaJICHUH MOHOXPOMATHUYECKOT0 CBeTa Ha AU(GPAKIIMOHHYIO
pEIIETKY.

[lonspuzamus ceera.

TexHrYecKue yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: OYKH, Jyna, GoTo-
anmnapar, MPOEKIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs OITHKA,
nudpakIMOHHAs PEMIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsiMmonMHEHOE pacnpocTpaHEeHue, OTpaKeHUe U mpenomiieHue ceeta. On-
TUYECKUE TPUOOPHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium crera.

Hab6mronenue nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUPPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HabGnronenue nucnepcuu cBera.



Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH
['paHuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHukH. [locTynarel crnienualib-
HOW T€OPUHU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKy-
yMe, IPUHLIHAIT OTHOCUTEIbHOCTH DWHINTENHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpocTBa U MpaKTUYECKOE MpUMeHeHue: (HoTodeMeHT, Go-
TOAATUYMK, COJTHEUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Tnanerapnas monens aroma. [loctynarer bopa. M3nyuenue u mornomeHue Gporto-
HOB IIpU NEPEXOJIC aTOMa C OJIHOTO YPOBHS SHEPrUU Ha Apyroil. Buasl ciekTpos.
CrexTp ypoBHEH SHEPTUM aTOMa BOJAOPO/A.

BousiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPajbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.



Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHEHYaTOrO CrieKTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKA3bIBAIOIINE CIOXKHOCTh CTpOeHus siapa. OTKpbITHE pa-
nuoakTuBHOCTU. OnbIThl Pe3epdopaa no onpeneneHnio coctaBa paguoakTUBHOTO
usnydenus. CoiictBa anb(da-, 6eta-, raMMa-u3iydeHus. BiusHue paanoakTUBHO-
CTH Ha )KUBbIC OPTAaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AIEP.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHble YaCTULbI. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpouCcTBa U IPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bup 3Bé3maoro Heba. Co3Be3aus, spKue 3BE3/bI, IJIAHETHI, UX BUIUMOE JIBH-
JKEHHE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. MIcTounuk sHeprun CoJiHIa U 3BE371. 3BE3-
JIbl, ©X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTPaJIbHBIN KJIacC — CBETH-
MOCTB». 3BE3bI TJIaBHOM ITOCJICOBATEILHOCTH. 3aBUCHUMOCTL «Macca — CBETH-
MOCTBY» JJIsl 3BE3] TJIAaBHOW IOCJIEIOBATEIbHOCTH. BHYTpeHHEe CTpOCHHE 3BE3I.

CoBpeMeHHbBIE MPEICTABICHUS O MPOUCX0XKACHUU U dBoJtonuK CoJiHIIa U 3BE3.
JTarbl )KU3HU 3BE3]I.



Muneunsiii [Iyts — Hama ["anaktuka. [Tonoxenune u neuxxkenue Coinnina B [a-
nakTuke. Tunel ralakTuk. PaguoranakTuku u kBa3apel. YEpHBIE ObIpHI B siApax ra-
JIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGnroneHnus: HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENeNCHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Mueuynoro Ilytu.

Oo0o01maroiee MOBTOPEHUE

Ponb ¢pu3uKy 1 aCTpOHOMHUHU B 3KOHOMHYECKOW, TEXHOJIOTMYECKOU, COLMATIb-
HOM M 3THYECKOM cdepax NesTeTbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U acTpo-
HOMHUH B COBPEMEHHOM HAyYHOUN KapTUHE MUPA, pojib (PU3UUYECKON Teopuu B Gop-
MUPOBAaHUU TNPEJICTABICHUNA O (PU3MUYECKOW KapTUHE MHUpPA, MECTO (PU3NUYECKOM
KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPE/ICTABIIC-
HUW O IPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kimacce oCymiecTBIsIETCS C
y4ETOM COJIEPKATENIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTWUKHu, OMo-
JIOTUM, XUMHH, TeOrpauu U TEXHOJIOTHUHU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, runoTes3a, (pu3nveckas BeIMYnuHa, 3aKOH, T€O-
pusi, HaOJIOIeHNE, SKCTIEPUMEHT, MOJICTMPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (PYHK-
LIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK-
JIECTBO, BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJAUHAT, CI0KEHUE BEKTOPOB, MPOU3-
BOJHBIC AJIEMEHTAPHBIX (DYHKITHH, MPU3HAKU TO00US] TPEYTOJIBHUKOB, OIpEeIie-
HUE TUTOIIAAN TUIOCKUX (UTYp U 00BEMA Tel.

buonoeusa: >nekTpuueckue sBICHUS B )KUBOW MPUPOJE, KOJIEOATEIbHbIE JIBU-
JKEHUS B )KUBOM TPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NMPUPOJE, ACUCTBUE pa-
JIAALMY HA )KUBBIE OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 0Opa30BaHUSI KPUCTAJUIMUECKOW pPEIIETKH, CHEKTpalbHBIA aHa-
3.

l'eocpagpusa: MarHuTHBIE MOJIOCA 3€MJIM, 3aJIe’KU MArHUTHBIX pynH, (oTo-
CbEMKA 36MHOW MOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSCEHUM.



Texnonoeusn: MAHUU DJIIEKTpOIIepenad, TeHepaTop MEPEMEHHOTO TOKa, JJIEK-
TPOJBUTATEIh, HHIYKIITMOHHAS [1€9b, Paaap, paAHNONPHEMHNK, TEICBU30p, aHTCHHA,
tenedon, CBY-neub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAsS ONTHKA, COJHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «dusuka» Ha ypoBHE CpelHEro oOuero oo-
pa3zoBaHus (0a30BBI ypOBEHB) JOHKHO OOECIEUUTH JOCTHKEHHUE CIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS Y4eOHOTO npeaMera « DU3nKay TOJKHBI
OTpa)kaThb TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS Cop-
MHPOBAHHOW BHYTPEHHEW MO3ULUEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTa-
Ui, MO3UTUBHBIX BHYTPEHHHUX YOEXKIIEHUH, COOTBETCTBYIOIIMX TPAAULIMOHHBIM
LEHHOCTSAM POCCHMCKOTO OOIIECTBA, PAaCHIMPEHUE U3HEHHOTO OMbITa W OIbITa
JeATEIbHOCTH B MPOLECCE peann3ali OCHOBHBIX HAIPaBICHUI BOCIUTATEIbHON
NEeSATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

NPUHATUE TPAJAULMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTUYECKHX W JIEMO-
KpAaTHUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX IPa)kIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHu3ally;

yYMEHUE B3aMMOJIEWCTBOBATH C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WACHTUYHOCTH, MATPUOTHU3-
Ma;

LEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTUXKEHUSIM POC-
CUICKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOr'O BKJIaJa B IOCTPOCHUE YCTOMYMBOroO OyAyILIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATBHOW IEsSTEIBHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OpPMUPOBAHHOCTH IKOJOTHUYECKON KYJIBTYpPhI, OCO3HAHUE TI00AIBHOTO Xa-
pakTepa SKOJIOTMYECKUX MPOoOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS 1eJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OmbITa JIEATSIBHOCTH AKOJIOTHYECKON HAINPaBICHHOCTH Ha OC-
HOBE UMEIOIINXCS 3HAHUH 110 (DU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAHME IEHHOCTH HAyYHOW NIeATEeNbHOCTH, TOTOBHOCThH B IIpoliecce H3Y-
YeHUsT (PU3UKH OCYIIECTBISATh MPOCKTHYIO M HMCCIIEIOBATEILCKYIO JESTCIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJIU3UpPOBaTh MPOOJIeMy, paccMart-
pUBaTh €€ BCECTOPOHHE;
ONpENENATh 1ENN NESITEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU HUX JO-
CTUKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pacCMAaTPpUBAEMBIX (pU3HUE-
CKHX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHITH pabOTy B YCIOBUSX PEaTbHOTO, BUPTyaIbHO-
0 1 KOMOMHUPOBAHHOTO B3aMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BJIAJ€Th HAYYHON TEPMUHOJIOTHUEN, KIIFOUEBBIMH MOHITHSIMU U METOAAMH (Pu-
3UYECKOU HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BUJIAMH ACSTEIBHOCTU MO MOJYYEHHIO HOBOI'O 3HAHUSA, €r0 MHTEp-
peTaiuu, TpeodpazoBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX, B
TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISATh NTPUYUHHO-CJIEICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/1a4yy, BbI-
JIBUTaTh THIOTE3Y €€ PEIICHHs], HAXOJUTh apryMEHTHI I JOKa3aTeJIbCTBa CBOMX
YTBEPKJICHUM, 3a]1aBaTh IAPAMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MTOJYYEHHBIE B XOJ€E PEIICHMS 3a/a4l pe3yJIbTaThbl, KpUTHYE-
CK{ OLICHMBATh MX JIOCTOBEPHOCTD, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBU-
SX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/Jaud B 00pa30BATEIBHOMN Jes-
TEIbHOCTH, B TOM UHUCIIE NIPU U3yUYECHUHN (PUUKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTDh 3HAHUA MO (PU3UKE B MPAKTUUYECKYIO O0IACTh KUZHEIEs-
TEJIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
MCTOYHHUKOB Pa3HbIX THUIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHAIU3, CH-
CTEeMaTHU3alMI0 U MHTEPIPETALNIO HH(HOPMALIUK Pa3InYHBIX BUJIOB U (HOPM Ipe-
CTaBJICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIT0JIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIO-
Uil B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX 33]a4 C
coOoieHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU O€30MacHOCTH, TMTHEHBI, pe-
cypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHON Oe3-
OMACHOCTH;

co37aBaTh TEKCThI (PU3UUECKOTO COACPNKaHUS B Pa3IMYHbIX (popmaTax ¢ yué-
TOM Ha3HaYeHUs HMH(OpPMALMM U LIEJIEBOM ayIWTOpPUH, BBHIOMpAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
OCYILECTBISATh OOILIEHNE HA YpOKax (DU3UKU U BO BHE-YPOUHOU NEATEIHHO-
CTH;



pacrno3HaBaTh IPEANOCHUIKA KOH(DIUKTHBIX CUTyallui U cMATr4aTh KOH(IUK-
THI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUM C YUETOM OOIIMX HMH-
TEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTHUBA;

NPUHUMATh 1IEJIM COBMECTHOM JESTEIBHOCTH, OPraHU30BbIBATh U KOOPAUHU-
pOBaTh IEUCTBUSA MO €€ NOCTHIKEHUIO: COCTABIATH IUIAH JIEUCTBUN, PACIIPENEIATh
poJIu C y4€TOM MHEHHMI Yy4aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOU padOTHI;

OLIEHMBATh KAa4€CTBO CBOErO BKJAJa M KaXKIOrO0 YYaCTHHKA KOMaHIbl B 00-
U pe3yabTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIE MPOEKTHI, OLEHUBATh UAEHU C MO3UIIMH HOBU3HBI, OPUTH-
HaJIbHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIAThH IMIO3UTUBHOE CTPATETMUECKOE NIOBEACHHUE B PA3JIMYHbBIX CHUTYa-
LUSIX, IPOSIBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
(GU3UKM U aCTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH COO-
CTBEHHBIE 33]1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX U KAaUECTBEHHBIX 3a-
Jlad, IJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl ¢ yU4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO APYIULMU B 001acTH (HU3H-
KU, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISAM;

BJIa/IE€Th HABBIKAMM IO3HABATEJILHON peQUIEKCUM KaK OCO3HAHMs COBeplIae-
MBIX IECTBUN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 WX CHU-
KEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAJIU3€ pPe3yJIbTaTOB Jes-
TEJIHLHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTyMEHThI JAPYTUX IPU aHAJIU3€ pPe3yJbTaToB Jes-
TEJIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTMWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no Qu3MKe JJisl YPOBHSI CPEAHETO OOIIEero 00pa3zoBaHus y OOydaroluxcs COBEp-
IICHCTBYETCS 3MOILIMOHAJBHBIM HMHTEIJIEKT, MpeArnojararonmii chopMUpoBaH-
HOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUCTh HAMPABIICHUS Pa3BUTHA COOCTBEHHOW AMOITMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OT-
BETCTBEHHOCTD 32 CBOE MOBEJIEHUE, CTIOCOOHOCTh aIallTUPOBATHCA K IMOIIMOHAIb-
HBIM H3MEHCHHUSIM H MIPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTIKCHHIO IETH U
ycrexy, ONTUMU3M, HTHUITMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOS U3 CBOUX BO3-
MO>KHOCTEM;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €r0 TMPHU OCYIIECTBICHUHM OOIIEHHUS, CIIOCOOHOCTh K COYYB-
CTBHUIO U COTIEPSIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (HU3UKHU B (POPMUPOBAHUU CO-
BPEMEHHOW HAYyYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHO-
JIOTUM, B IPAKTUYECKOU NEATEILHOCTH JIFOJEH;

YYUTBIBATh TPAHUIIBI MPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJEei: maTe-
puanbHas TOYKa, MHEPIMAIbHASI CUCTEMA OTCUYETA, a0COMIOTHO TBEPAOE TEIO, HJIC-
aJbHBIA T'a3, MOJIECIIM CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX TEJI, TOUCUHBIN AJIEK-
TPUYECKUH 3apsi/] IPU perIeHNN GU3HIESCKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKHI: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHMHOE JBUMKE-
HUE, CBOOOJIHOE TMAJICHUE TeJ, ABM)KCHHUE MO OKPY>KHOCTH, UHEPIIHS, B3aUMOICH-
ctBue Ten, nuddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKUJKOCTEH U TBEPIBIX
T€J, U3MEHEHNE 00bEMaA TeJl IPU HAarpeBaHUU (OXJIAXKACHUH), TEIJIOBOE PABHOBE-
cue, UCIapeHue, KOHJICHCAllus, IUIaBJI€HWEe, KPUCTAIIM3alus, KHUIICHUE, BIaX-
HOCTh BO3/yXa, MOBBILICHUE JABJICHUS ra3a Mpu €ro HarpeBaHUH B 3aKPHITOM CO-
CyJle, CBSI3b MEXKIy NapaMeTpaMH COCTOSIHUS raza B M30IPOLIECcCax, dICKTPU3ALIMS
T€J, B3aUMOJEHCTBUE 3apsI0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuila, M-
NyJIbC TeJla, KUHETHUYeCKasi YHEPTusl, MOTCHIMANIbHAS YHEPTHUs, MEXaHUYecKas pa-
00Ta, MeXaHWYECKass MOIIHOCTh; MPU ONMMCAHUM MPABUIBLHO TPAKTOBATh (Pu3nye-
CKHI CMBICII HCIOJb3YEMbIX BEIWYUH, UX O0O3HAYCHUS U €IUHMIIBI, HAXOJUTh
(GbopMyIibl, CBSI3BIBAIOIIUE JAHHYIO (PM3UYECKYIO BEIUUYUHY C APYTUMU BEIUYMHA-
MU;

ONUCHIBATh M3YYECHHBIE TEIJIOBBIE CBOKWCTBA TEJI W TEIUIOBHIC SBJICHUS, HC-
noJib3ysi (U3MYECKUE BEIMYMHBI: JABJICHHUE Ta3a, TeMIEeparypa, CpeIHssT KUHETU-
yecKasi SHEpPrusi XaoTHYECKOTO BMIKEHHSI MOJIEKYJ, CpEeIHEKBaJpaTU4YHAs CKO-
POCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSSI SHEPrus, paboTa rasza, Kodg-
(GUIIMEHT MOJE3HOTO JIEUCTBUS TEIJIOBOTO JBUTATEINS; MIPU OMUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUS U €]I1-
HUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIUUUHY C JIPY-
TMMU BEJIMYMHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
MIpU OMMCAHUM TTPABUJILHO TPAKTOBATh (PU3MYECKUM CMBICI MCIOJIB3YEMbIX BEJIH-
YUH, UX 0003HAYCHUsSI U €IMHUIILI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(pM3UUECKYIO BEIMUMHY C JPYTUMH BEIUYHHAMY;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXaHWYECKOW DHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, MPUH-
IUIT CYTIEPIIO3UIIMHU CHUJI, IPUHITUIT PABHOIIPABUS WHEPIUAIIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHYECKYI0O TEOPHUI0 CTPOEHHUSI BEIIECTBA, TA30BbIE 3aKOHHBI,
CBSI3b CpEeIHEH KHMHETHYECKOW IHEPTUU TEIUIOBOTO IBIKEHUS MOJIEKYJ ¢ abco-
JIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS DJIEK-
TPUUECKOTO 3apsija, 3akoH KylioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OpMyIn-
POBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUs (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NMPUHLMIIBI JACUCTBUSA MAalUUH, MPUOOPOB U TEXHHUYE-
CKUX YCTPOMCTB; pa3jnyaTh YCJIOBUS HX O€30IIaCHOTO HCIIOJIb30BAHMS B IOBCE-
JTHEBHOM >KU3HU;

BBITMIOJHATH KCIEPUMEHTHI 110 UCCIETOBAHUIO (PM3MYECKUX SBICHUN U MpO-
IIECCOB C MCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH, Mpu 3TOM (hopmy-
JUPOBaTh MpoOsIeMy/3ajauy U TUNoTe3y y4eOHOro SKCIIEpUMEHTa, COOMpaTh yCTa-
HOBKY W3 NPEUIOKEHHOTO 00O0pYI0BaHMs, IPOBOAUTH ONBIT U (POPMYIHpPOBATH
BBIBOJIBL;

OCYILECTBIATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BETUYHH, TPU
3TOM BBIOMpATh ONTUMAJbHBIA CIIOCOO U3MEPEHUS U UCIIOIb30BaTh U3BECTHHIE Me-
TOJbI OLIEHKH ITOIPEIIHOCTEH U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C HCIIOJIB30-
BaHHUEM NPSMbIX U3MEPEHUM, P ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4yeOHOIO SKCIIEPUMEHTa, y4eOHO-UCCIEI0BATENbCKONW U MPOESKTHOM Jesi-
TEJIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPOUCTB U JIa0OPATOPHOTO 000-
PYyZIOBaHUS;

pemath pacu€THbIE 3a7auu C SIBHO 331aHHOM (PU3MYECKON MOJIeNbI0, UCTIOIb-
3ys (pu3MUecKue 3aKOHbI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJ1aul BbIOU-
paTh (PU3UYECKYI0 MOJEIIb, BBIACHATh (PU3UUECKUE BEIMUMHBI U (POPMYIIbI, HEOO-
XOIMMBIE JUIsl €€ PEIIeHUs, IPOBOJNUTh PACUYETHI U OLEHUBATH PEAIBHOCTH IOJY-
YEHHOT'0 3HaYeHUs (PU3UUECKOI BEITHYNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LENOYKY pacCyKICHHI ¢ OMOpol Ha U3yYeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (u-
3UYECKUE SIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH y4eOHBIX 3aJlad COBPEMEHHbIE MH(POpPMaILIUOH-
HbI€ TEXHOJIOTUHU JJIS TIOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALIMM U MPEICTaBIIE-
HUSl y4eOHOM M HAy4YHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYSHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBAThH MOJIy4aeMyto HH(POPMAIHIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00OBSICHEHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHU-
KH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui oOecrieyeHus: 0€3011acHOCTH MIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOIO
IIOBEJCHUS B OKPYKAIOLLEH CpeAcE;



paboTaTh B IpyNIe C BHIMOTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHU-
poBaTh pabOTy IPYMIIbI, pallMOHATBHO PACIPEACNIATh 00I3aHHOCTH U TUIAHUPOBATH
JIEATEIIbHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJ€KBaTHO OLICHUBATh BKJIAJ KaxIo-
r0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOU IPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU CO-
BPEMEHHOM Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU U TEXHO-
JIOTUH, B TIPAKTUICCKOMN NEATCILHOCTH JIFOJICH, 1IETTOCTHOCTh M €IMHCTBO (hU3Mde-
CKOW KapTUHBI MUDPA;

YUUTHIBATH TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (PU3NYECKUX MOJIENEH: Touey-
HBII AJIEKTPUYECKUN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHMK CBETA, SIACPHAS MO-
JIeJb aTOMa, HyKJIOHHAs MOJIeNIb aTOMHOTO si/ipa MPpHY pelIeHur (PU3NUECKUX 3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKU: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUA TOKA, B3aUMOJCHUCTBUE
MAarHyuTOB, JIEKTPOMArHuTHasE UHIAYKLHS, JEHCTBUE MATHUTHOTO TOJISl HA TPOBOJI-
HUK C TOKOM M JBIKYIIUMHCS 3apsijl, JIEKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI,
NPSIMOJIMHEWHOE PacCIpOCTpaHEHUE CBETa, OTpa)K€Hue, IMpejomiieHue, uHTepde-
peHIus, AUpaKiys U MOoJsIpU3aIs CBeTa, JUCTIEPCHs CBeTa, (OTOIIECKTPUICCKUN
addekr (hororddexr), cBeToBOE aaBiICHHE, BOSHUKHOBCHUE JIMHEHYATOTO CIICK-
Tpa aToMa BOJOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAS! PAJIMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKUE, IICKTPUUECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEJ) U IJIEKTPOMArHUT-
HBIC SIBJICHUS (TIPOIECCHI), UCTIONB3Ys (U3UUECKUE BEIIMUMHBI: dJICKTPUIECKUH 3a-
pAll, CUJla TOKA, JJIEKTPUYECKOE HAMNPSIKEHHUE, SJIEKTPUUYECKOE COMPOTUBIICHHUE,
Pa3HOCTh MOTEHIIMAJIOB, AJICKTPOABMIKYIIAs cuia, paboTa TOKa, MHAYKIUS Mar-
HUTHOTO TOJIs, cuia Amrepa, cuia JlopeHiia, MHIYKTUBHOCTh KaTYyIIKH, SHEPTUs
AJIEKTPUYECKOTO W MAarHUTHOTO TOJICH, TIEPUOJ U YacToTa KojieOaHWW B KoJyieOa-
TEJIbHOM KOHTYpPE, 3aps]l U CHJIA TOKa B IMPOLECCE TaPMOHUYECKHUX BJIEKTpOMar-
HUTHBIX KoJieOaHui, POKyCHOE pacCTOSHUE W ONTHYECKasi CUiIa JIMH3bI, TIPU OIH-
CaHWU TPABUIILHO TPAKTOBAaTh (DU3NUECKUN CMBICI HUCMOJb3yeMbIX BEIUYUH, UX
0003Ha4YEeHUsI U €IUHUIII, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (U3nye-
CKYIO BEJIMYMHY C IPYyTUMU BEIIMUYNHAMU;

OMKCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (HU3H-
YECKHE BEJMYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U 4acTOTa
CBETa, SHEPIusl U UMNyJbC (GOTOHA, MEPUO]] MoTypacnana, SHEPrusl CBA3M aTOM-
HBIX siIep, MPY ONMKUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJb3Ye-
MBIX BEJTUYHMH, UX 0003HAYCHHS U €AUHUIII, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE



JAHHYI0 (DU3UYECKYIO0 BEJIIMYMHY C JAPYTUMH BEIMYMHAMM, BBIYUCISATH 3HAUCHUE
(bu3MYECKON BEIIMUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEMHEHUS NMPOBOJIHUKOB, 3aK0H [[oyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOW WH-
OYKLIHUH, 3aKOH MPSMOJUHEWMHOTO PacIHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMWHINTEHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAaCCOBOIO 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIpAKEHUE U YCIOBHS (TpaHUIlbl, 00JACTH) MpUMe-
HUMOCTH;

OMPENIENATh HAMIPABIICHUE BEKTOPA UHAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTH U OINUCHIBATH M300pakKeHHE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOH-
KOW JIUH30M;

BBITIOJIHATH DKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3NYECKUX SBIICHUNM U TPO-
IIECCOB C MCIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM: MpU 3TOM (HopMy-
JUPOBaATh MpoOIeMy/3aady U TUIIOTE3Y YU4eOHOIo SKCIepUMEHTa, COOMpaTh ycTa-
HOBKY W3 TPEJI0KEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOHMpPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCI0JIb30BaTh U3BECTHHIC ME-
TOJIbI OIIEHKH MOTPENTHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIOIH30BAaHUEM IIpsi-
MBIX U3MEPEHHI: MPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3yJIbTa-
ThI TIOJTY4YEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BUAE TaOJUIl U TpaduKoOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
pamMKax y4eOHOTro 3KCIEpPHUMEHTa, YU4eOHO-UCCIEOBATEIHCKON U MIPOCKTHOM Jes-
TEJILHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB U JabOpaTOpHOTO 000-
pyAOBaHUS,

pelath pacu€THBIC 3aJ1a4 C SIBHO 3aJJaHHON (PU3UYECKON MOJIEIBIO, UCTIONb-
3ysl PU3MUYECKHUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4l BHIOU-
paTh (GU3UYECKYI0 MOJECIb, BBIACIATh (PU3UUYECKUE BEITMIMHBI U (POPMYIIBI, HE0O-
XOJIUMBIE ISl €€ PELICHUs, POBOAUTh PACUETHI U OLEHUBATh PEATIBHOCTH IOIY-
YEeHHOT0 3HAYeHUs (PU3HUECKON BEIMYUHBI,



pelIaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKU HEMIPOTHBOPEUUBYIO
IETIOYKY PAaCCYKJICHUH C OMOpON Ha W3Y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (Pu-
3UYECKUE SIBJICHMUS;

WCITOJIB30BATh TPHU PEIICHUH y4eOHBIX 3a/lad COBPEMEHHbBIE MH(POPMAIUMOH-
HBIC TEXHOJOTHH JIJIA TTOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIMU U MPEICTABIIC-
HUS y4eOHOH M HAy4YHO-TIONYJISIpHOW WHGOpMAIUU, MOJYYEHHON U3 pa3IudHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATTM3UPOBATH MOJydaeMyt0 HH(POpMAITHUIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inNdaTh yCIOBHUS MX O€30MacHOTO MCIIOJIh30BAHUS B IMTOBCEIHECBHON
JKU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEX-
HMKHU U TEXHOJIOTHU;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU OOpAIICHUH ¢ NMIPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JJISI COXPAHEHHS 310POBbS U COOIIOICHUSI HOPM SKOJOTHYECKOTO
TOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTaTh B IPYIIIE C BHIIIOJTHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, TIaHU-
poBaTh pabOTy TPYIIIbI, PAllMOHATILHO PaclpeessiTh 00I3aHHOCTH U TIJIaHUPOBATh
JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTyalUsIX, aJICKBATHO OLICHUBAThH BKJIAJl KaXKJ10-
ro U3 YYaCTHUKOB IPYMIILI B PEIICHUE PacCCMaTPHUBAEMOM IIPOOIEMEL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTostHUA BemecTBa. dazo- 5 bubnuorexa [IOK

BBIC IICPCXOABI

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 1 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ psmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 1 bubnmnoreka HOK
HeOeIs
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA A https://m.edsoo.ru/ff0c32e2
Ponb u Mecto dusuku B GopMUpOBAHUNA
2 COBPEMEHHOMH E:a HOU Kq; 1TDI/IHIE)I Mupa 1 1 Henemns bubmorexa HOK
p N i p pv, a https://m.edsoo.ru/ff0c33e6
B MMPAKTHYECKOM JIEATECILHOCTH JIFOICH
Mexanunueckoe aBmkenre. OTHOCH-
3 TEJILHOCTh MEXAHUYECKOI'0 IBIKECHUS 1 2 Henens buGnuorexa [IOK
) https://m.edsoo.ru/ff0c3508
[lepemerienue, CKOPOCTh, YCKOPEHUE
PaBHOMEpHOE IPSIMOJIMHEMHOE b K
4 P p 1 2 Henens nommoreka 11O
NIBYKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSIMOJIUHEHHOE b K
5 YCKOD p 1 3 Henens nommoreka 11O
JIBIKEHHE https://m.edsoo.ru/ff0c372e
CBoOoaHoe mageHne. Y CKOpeHHe CBO- bubmmoreka IIOK
6 1 3 Henens
0OIHOr0 MaaeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. [[Buxenue 1 4 Here bubmuoteka [IOK
HeOENs
MaTepUalbHON TOYKHU IO OKPYKHOCTH A https://m.edsoo.ru/ff0c3ada
[Tpunatmn oTHOCHUTENbHOCTH [ anumes.
8 HuepumaipHble CHCTEMBI OTCUETA 1 4 genenst bubmorexa LHOK
p . ' https://m.edsoo.ru/ffOc3be8
[IepBe1it 3ak0oH HproToHA
9 Macca Tena. Cuna. [Ipunuun cynepmo- 1 5 Henens bubnuotexa [JOK

3unmu cuil. Bropoii 3akoH HeroToHa miis

https://m.edsoo.ru/ff0c3be8
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MaTepHaIbHON TOUKH

Tperuii 3akon HerotoHa 1111 Matepu- 5 Henmens bub6nmoreka [IOK
10
aJbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroTeHus. Cuna 6 Henmens
11 TspkecT. IlepBas kocMudeckas bubmorexa HOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
6 Henmens bubnuorexa [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunueHT tpenus. 7 Henens
13 Cuna czn OTI/IBJIeI({pI/Iq:I IpHu ,Z[BI/IE(CHI/II/I buGnuorexa [IOK
p p https://m.edso0.ru/ff0c3f76
TeJa B KUJAKOCTH WM rase
[TocTynarenbHOE U BpalaTesbHOE JBU- 7 Henend
14 KEHHE a0COIOTHO TBEPIIOTO Tea. bubmmoreka [JOK
MowmeHT cuibl. I11nedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Teja
NMnynsc maTepuabHON TOYKH, CUCTE- 8 Henmens
15 MBI MaTEpPUAIIBHBIX TOYEK. VIMITysbC cu- bubmmnoreka [HOK
76l 3aKOH COXpPaHEHUS UMITYJIhCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABHKEHUE
Pab6ora u MmomHOCTh cuibl. Kunernde- 8 Henmens
16 CKasi SQHEpPTUsi MaTEPHAIbHOW TOYKH. bubnnorexa [JOK
Teopema 006 U3MEHEHUM KUHETUYECKON https://m.edsoo.ru/ff0c4502
SHEPTUU
[TotenumansHas sueprus. [lorennuans- 9 Henmens
17 Hasi PHEPrusl ynpyro aeGopMupoBaHHOM bubmuoreka [IOK
npyuHbl. lloTeHanbpHas s3Heprus https://m.edsoo.ru/ffOc461a
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
18 IToreHnaabHbIe U HEMOTEHIINAILHBIE 9 Henens bu6nunorexa LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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

cwibl. CBsI3b paOOTHI HEMTOTCHIIUATBHBIX
CHJI C U3MEHEHHEM MEXaHUYeCKOH dHep-
THH CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTHU

https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «Vccienoanue
CBs3H1 paGOTBI CHUJIbI C UBMCHCHUEM MC-
XaHUYECKON SHEPTHH Teja Ha pUMepe
PacTSHKEHHST PE3UHOBOTO HKI'YTay»

10 menens

20

Kontponbnas padota no teme «Kune-
Martuka. JluHamuka. 3aKoHbI COXpaHe-
HUS B MEXaHUKE

10 menens

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Auddysus

XapakTep ABUKECHUS U B3aUMOJICUCTBUS
YyacTull BeuiecTsa. Moenu cTpoeHust
ra3oB, JKMJKOCTEN U TBEPIBIX TN

Macca monexyin. Konmnuectso Benie-
ctBa. [locTossHHas ABorazapo

11 menens

11 menens

12 nenens

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc?2

24

Tennosoe paBHOBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Henscus

12 "Hepens

25

26

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBU-
YKEHHS MOJIEKYJL. Y paBHEHUE
MenpeneeBa-Knaneiipona

13 wenens

13 wenens

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
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27 3akon JlanibToHa. ['a30BbIC 3aKOHBI 14 nepnens
JlabGopaTopHas pabota «lccnenoBanue 14 nenens
28 3aBUCUMOCTH MEX1y TapaMeTpaMH CO-
CTOSIHUS Pa3pEKEHHOTO ra3a
29 M3omporieccel B HaeaIbHOM Ta3e U UX 15 uenens  bubnuorexa [JOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus TepMOAMHAMUYE- 15 nenens
CKOI1 cUCTEeMBI U CrIOCOOBI €€ U3MEeHe-
30 Hus. KonnyecTBo TemioTsl 1 paboTta bubmorexa LIOK
’ p ' https://m.edso0o.ru/ff0c5952
BHyTpeHHss sHEpTUsi 0THOATOMHOTO
UJealbHOTO Ta3a
31 Y — 16 nemens  bubmuorexa [IOK
A pedt https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTh BEIIECTBA. 16 nenens
32 KomnnuecTBo TemI0ThI MpH Terionepe bubmorexa LIOK
. p p https://m.edsoo.ru/ff0c5¢36
nade. AnnabaTHBIN TIpoIece
33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 17 menens = bubnmoreka ITOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs mpo1ieccoB B mpHUpo/ie. 17 menens = Bubmmorexa [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuaumn nevicteus u K1 terosoi 18 nenens = Bubnmoreka ITOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/ 18 nenens
37 DKOJOTHYECKHE MPOOTIEMbI 19 wenens
TETI0PHEPTETUKH
O6o0maromuii ypok «MosexkynspHas 19 menenss . Bubmmoreka IJOK
38
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edso00.ru/ff0c6938
39 KonTponbHas padota mo Teme «Mode- 20 menmens  bubmmoreka [JOK
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KynsipHas ¢pusuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOTUHAMUKI
[TapoobpazoBanue u konaeHcanus. Vc- 20 emens  bubauoreka IIOK
40
[IapeHUe U KUIICHHUE https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS 1 OTHOCUTEIIbHAS BIIAXK- 21 nenenss . bubmmnorexa [JOK
HOCTb BO3/lyxa. HackleHHbli nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u 21 nenens
amopdHbIe Tena. AHU30TPONHS CBOWCTB bubmmoreka [JOK
42
KpucTauioB. JKuJKue KpucTalibl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
[1naBnenue u kpucrauuzauus. Y aeipb- 22 wenens  bubnuoreka IIOK
43
Has TeTuIoTa raieHus. CyomuManus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca 22 nexens | bubmnorexa LOK
p https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tell. JIeKTPUISCKUi 3a- 23 Hemensa  bubaunoreka LIOK
psn. J{Ba Buaa 3JIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUANEKTPUKH U TTOTYIIPO- 23 Henens
46 BOJIHUKH. 3aKOH COXpPaHEHUS 3JIEKTPH- bubmmorexa LIOK
A ] P P https://m.edsoo.ru/ff0c6bcc
YeCKOro 3apsja
47 B3aumopeiictue 3aps10B. 3akoH Ky- 24 menenss . bubamoreka IIOK
J10Ha. TOYEUHBIN IEKTPUUECKUH 3aps https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTB AIIEKTPUYECKOTO TIOJISL. 24 nenens
48 [TpuHIUT CYTIEePIIO3UIINH IEKTPUYIEC bubmmorexa LIOK
prmn Vyn P ) N P https://m.edsoo.ru/ff0c6df2
CKHUX ToJieH. JINHUY HanpsHKEHHOCTH
49 PaboTa cuit 3eKTpoCTaTUYecKoro moss. 25Henens  bubmmoreka ITOK
[Torenmman. Pa3HOCTh MOTEHIINATIOB https://m.edso00.ru/ff0c6f00
50 IIpoBOAHMKY M TUAIEKTPUKH B DJIEK- 25 Henens  bubmmoreka IIOK

TPOCTATHUYCCKOM IT10JIC.

https://m.edsoo.ru/ff0c7018
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I[I/IBJIGKTPI/I‘ICCKaH MMPOHUIACMOCTDb

o1

OnexrpoémkocTs. Konnencarop

26 "Henensa

bubnmmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

OneKTPOEMKOCTH INIOCKOI0 KOHJIEHCa-
TOpa. DHeprus 3apsHKEHHOI0 KOH/IEH a-
TOpa

JlabopaTopHas padora "M3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTIMPOBAJILHOTO all-
napara, CTpyHHOTO IIpUHTEpA.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMIIeHHe AIEKTPONpUOOpPOB

DNEeKTPUYECKUI TOK, YCIIOBHS €T0 CY-
mectBoBanus. [locrosaubIN Tok. Cuia
toka. Hanpsbxenue. ConpoTuBieHue.
3akoH OMa U1l yyacTKa Lenu

[TocnenoBarensHOE, MapanieabHOE,
CMELIaHHOE COeTMHEHNE MPOBOHHUKOB.
JlaGopatopnas pabora «M3yuenue
CMEILIaHHOTO COEIMHEHUS PE3UCTOPOBY

26 Henensa

27 "Henensa

27 "Henensa

28 "Henensa

28 Henens

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c72c0

bubmmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenmna

29 Henens

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 15 TTOJTHOM (3aMKHYTO )
anekTpudeckoi nenu. Koporkoe
3aMBbIKaHHE.

3J'ICKTpOHHa$I MMpOBOAMMOCTD TBépIILIX
METaJII0B. 3aBUCUMOCTh COIMpOTHUBIJIC-

29 Henens

30 menens

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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HHSI METAJJIOB OT TEMIIEPATYPBHL.

CBepXnpoBOIMMOCTb
60 DNEKTPUUECKUI TOK B BAKyyMe. 1 30 Henmens
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U 31 "Henensa
61 MpUMeCHas MPoBOAUMOCTh. CBOICTBA 1 bubnmnoreka HOK
p—~n-niepexoaa. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
pubopHI
DNEeKTpUUECKUN TOK B pacTBOpaxX U pac- 31 nenens
62 IJIaBax 3JIEKTPOJIMUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIeKTpUYecKui TOK B razax. CamocTos- 32 "Henensa
63 TEJbHBIA U HECAMOCTOSATEIbHBIN pa3ps 1 bubmmorexa [IOK
paspal. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DneKTpuuecKre MpruOOpPhI H YCTPOMCTBA 32 Henmens
64 U UX MPAKTUYECKOE MPUMEHEHUE 1 bubmorexa LOK
P P ) https://m.edsoo.ru/ff0c86fc
[TpaBuia TeXHUKH 0€30MaCHOCTH
65 O06o06mmaromui ypok 1 33 Hemens  bubOaunoreka [IOK
«INEKTPOIUHAMHKA» https://m.edsoo.ru/ff0c88be
KonTtponsHast pabota o Teme «iek- 33 Henens
66 TpoctaTuka. [IoCTOSIHHBIN 31eKTpruYe 1 brbmmorexa [IOK
p . i p https://m.edsoo.ru/ff0c8a8a
CKUl TOK. TOKM B pa3IMYHBIX CPEAAX)»
67 PesepBHriit ypok. KonTponbHas pabota 1 34 wenenss  bubGnmoreka [JOK
1o TeMe "DIIeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O60061maronuii ypok 1 34 menens = bubaunoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[TocTosTHHBIE MarHUTHI M KX B3aUMO-
nerctBue. MaruutHoe noJie. Bekrop bubmuorexa [JOK
1 . 1 1 Henens
MarHUTHOW UHAYKUUH. JIMHUU https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MaruuTHOe 1oJie TPOBOIHUKA C TO-
2 koM. OneIT OpcTena. B3aumonelicTeue 1 1 senens Bubmiorexa OK
' P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopnas pabora «M3yueHue bubnuorexa [IOK
3 patop p yi 1 1 2 Henens 1
MarHUTHOTO OJIsL KAaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTB€ MarHUTHOTO TIOJIS HA MPO- bubnnorexa [JOK
4 1 2 Heneis
BOJHUK ¢ TokoM. Cuiia Ammnepa. https://m.edsoo.ru/ff0c9acO
JlelicTBEe MarHUTHOTO IIOJIS Ha JIBU-
5 JKYIYIOCS 3apsoKeHHyIo yactuiry. Cu 1 3 Henens bubnnorexa [JOK
Iy P o Y https://m.edsoo.ru/ff0c9df4
na Jlopenna. Pabota cumnsl JlopeHua
DOnexkTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpAa MarHUTHOM MHAYKIuu. IC
6 . 1 3 Henens
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papasnes
NHIyKTUBHOCTG. fIBIE€HNE CAMOWH- bu6muoreka [JOK
7 1 4 Henens
nykiuu. 9J1C caMOMHAYKIHN. https://m.edsoo.ru/ff0cal50
DHEPrus MarHUTHOTO TIOJISI KATYIITKH C bubmuoreka [{OK
8 p ym 1 4 genens 1

TOKOM. DJIEKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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10

TexHu4eckue ycTpoucTBa U UX IpU-
MEHEHHE: TIOCTOSIHHBIE MATHUTBI,
3IIEKTPOMAarHUTBhI, 3JI€KTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHAYKIIMOHHAS 11€Yb

O6o6mmarmuii ypok «MarauTHoe 1mo-
Je. DIeKTPOMArHUTHAS HHIYKIHS

5 menens

5 menens

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

16

KontponsHas padora no teme «Mar-
HUTHOE T0JIe. DJIEKTPOMAarHuTHAas
WHTYKITHS

CBo0OoIHBIE MEXaHHUECKHE Koye0a-
Husl. [apMoHnYeckue konebanus.
YpaBHEHNE TapMOHUYECKHX KoJieba-
Hui. [IpeBpaiienue sHepruu

JlaGopaTtopHas pabora «MccnenoBa-
HUE 3aBUCHMOCTH MIEPHOA MaJIbIX KO-
nebaHuil Tpy3a Ha HUTHU OT JJIMHBI HU-
TH ¥ MacCHI Tpy3a»

Konebarenbubiit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHUs B Ue-
AITbHOM KOJIE0ATEIbHOM KOHTYpE.
AHAJIOTHS MEXy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna ToMcoHa. 3akoH coxpaHe-
HUS DHEPTHH B UJICATBHOM KoJleha-
TEJIbHOM KOHTYpE

Hpe}ICTaBHeHHe 0 3aTyXarumx KoJie-

OanusiX. BeIHYX/IeHHbIE MEXaHUYe-
ckue xkonebauus. Pe3oHaHc.

6 Henens

6 Henmens

7 Henens

7 "Henens

8 Henens

8 menens

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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BrIHyKIeHHBIC 2JIEKTPOMATHUTHBIC
KoJIeOaHus

17

[lepemennsiii Tok. CHHYCOUIAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH I1epe-
MEHHOT'0 TOKa. AMIUIUTYIHOE U
JICUCTBYIOILEE 3HAYECHHUE CUIIBI TOKA U
HaIPsKEHUS

9 menens

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

22

Tpancdopmarop. [IpousBozactso, me-
penada v moTpeOIeHHE MIeKTprUIe-
CKOM SHEPIruu

VYeTpoicTBO U MPAKTHYECKOE MPUME-
HEHUE 3JIEKTPUUECKOr0 3BOHKA, IeHe-
paropa nepeMeHHOro TOKa, JTMHHUI
ANIeKTpoIepesayd

DKOJOTUYECKHUE PUCKHU TTPU TPOU3BO/I-
cTBe AneKTposHeprun. Kynerypa uc-
II0JIb30BAHUs DJIEKTPOIHEPTUHU B T10-
BCEIHEBHOM KU3HHU

MexaHu4yecKue BOIHBI, YCIOBHUS pac-
npoctpanenus. [lepuoa. Ckopoctsb
pacrpoOCTpaHEHHUs U JUIMHA BOJIHBI.
ITonepeunsle ¥ MPOOJIBHBIE BOJHBI

3Byk. CkopocTb 3ByKa. ' poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa

9 Henens

10 menens

10 menens

11 wenens

11 wenens

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

bubmmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBolicTBa U ckopocTh. [Ikama
OJICKTPOMAardiMTHBIX BOJIH

12 "wepens

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paaruoCBA3U U TCIICBUC-

12 wenens



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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Hus. PasBurtue cpencTs CBA3M.

Pagnosmokanus
KonTtponsnas padora «Konebanus u 13 nenens  Bubmmoreka [JOK
25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsiMonMHEHOE pacpocTpaHeHHEe 13 nepens
26 cBeTa B 0JHOpoIHOM cpene. Toueu brbmmorexa [IOK
. AIHOPOA PEAE. https://m.edsoo.ru/ff0cd350
HBII UCTOYHUK cBeTa. JIyu cBera
OTtpakeHue cBera. 3aKOHbBI OTPAKECHUS 14 nenens
27 cgeta. [loctpoenue nu3obOpakeHuit B bubmorexa LIOK
' p p https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3epKalie
[Ipenomienue ceera. [lonHoe BHYT- 14 nenens
28 eHHee oTpakenue. [IpeaenbHbIi yron bubmmorexa [IOK
P P P - https://m.edsoo.ru/ffocd7f6
MIOJTHOTO BHYTPEHHETO OTPasKEHUS
29 JlabopaTtopHas pabota «M3mepeHue 15 Hepens = bubmuoreka IIOK
MOKa3aTelisl NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3odpaxeHuil B 15 nenens
30 nuH3e. PopMyra TOHKOM JIMH3BL. YBe bubmmorexa [TOK
- OPMY ' https://m.edsoo.ru/ffOcddle
JUYEHUE JINH3BI
31 JlabopaTtopHas pabota «Mccnenosa- 16 menmenst
HUE CBOMCTB M300pa’keHH B JTMH3aX»
Hucniepcust cBera. CliosKHBINM COCTaB 16 venens
32 6enoro csera. L{Bet. JTabopaTopHas
pabora «HabmrogeHnue aucnepcun
CBETa»
Unrepdepenmus ceeta. Audpaxius 17 menens = Bubmmoreka I[TOK
33 <
cBeta. JlubpakunonHas pemeTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [loss- 17 menens = bubnmoreka IIOK

pus3anus CBETa

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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35 OnTudeckre MpuOOPHI U YCTPOMCTBA U 18 nenmens
YCIIOBHS UX 0€301acCHOTO IIPUMEHEHUS
['paHuUIBI MPUMEHUMOCTH KJTacCHUYe- 18 nenmens
36 ckoi Mexanuku. [TocTynars! crenu- bubnnorexa LHOK
' ot https://m.eds00.ru/ffOct862
AITBHON TEOPUH OTHOCUTEITHBHOCTH
OTHOCHUTEITBHOCTh OJTHOBPEMEHHOCTH. 19 nenens
37 3aMeyIeHre BPEMEHHU M COKPAIlCHUE Bubmaorexa ITOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEpPrusi U UMITYJIbC PEISTHBHCTCKOM 19 nenens
38 ‘laCTI:/I bl CB}ISLyMaC(IJ)bI C DHEprueu u bubmmorexa [IOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHS TOKOSI
KonTtponsHas padora «Onrtuka. OcHo- 20 menens
39 BbI CIICIIMAJIbHON TEOPUU OTHOCUTEIIh- bubmorexa LIOK
P https://m.eds00.ru/ffocf6f0
HOCTHY
40 ®oronsl. opmymna [Tnanka. Dueprus 20 vemens = bubaunoreka LIOK
Y UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccnenaoBanue GoTord- 21 Henensa  bubaunoreka [IOK
dexra. OnbiTe A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE 21 nenmens
42 OuHmreitHa 11 poroaddexra bubmorexa LOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
43 Hasnenwne ceera. Onprtel 1. H. JleOe- 22 menens  bubmmoreka IJOK
neBa. XUMHUYECKOE NEeIICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPONUCTBA U MPAKTHU- 22 Henens
a2 YecKoe MPUMEHEeHHE: (POTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBe-
TOJTHO]
45 Pemenue 3amau no reMe «9JI€MEHTEI 23 Henens = bubmuoreka IJOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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KBAHTOBOU OIITUKN)

https://m.edsoo.ru/ff0d0302

Mozens aroma Tomcona. Onbitel Pe- 23 "Henensa
46 3epdop/ia o pacCcessHUIO 0-9acTh bubmmorexa [JOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozeb aToMa
24 nenens | bubmuoreka [JOK
47 IToctynater Bopa
4 P https://m.edsoo.ru/ff0dOafa
H3nyyenue u norsomenune GoToHOB 24 wenensa
48 I I/I}lf'lqe €X0JIe aToMa C O H(()l;o OBHSI bubmmorexa [IOK
p pexoA . A P https://m.edsoo.ru/ff0d0afa
SHEPrUH Ha APYroil. Buabl CieKTpoB
BounHOBBIE cBOMicTBa YacTull. BosHEI 25 Henens
49 ne bpoits. Kopnyckynsipao- bubnuoreka [IOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE M3TyICHHE
OTKpBITHE PAAHOAKTUBHOCTH. OIIBITHI 25 Henens
50 Pe3ep do Zno OTIPEICTICHUIO COCTaBa bubmmorexa [IOK
POOPA pen https://m.edsoo.ru/ffod0fd2
PaOaKTUBHOTO U3ITYYCHHUS
CaoticTBa anbda-, 6era-, ramma- 26 uemens
o1 u3ny4yeHus. BnusHue pannoakTuBHO-
CTH Ha KUBbIE OpPTraHU3MBI
OTkpeITHE IPOTOHA U HEeWTpoHA. M30- 26 Henens
59 Tonbl. Anb(a-pacnaj. DIEKTPOHHBIN bubnmnorexa [JOK
Y TIO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edso0.ru/ff0d1162
U3ITydeHUE
DHeprus CBS3U HYKIOHOB B SJpe. 27 nenens
53 Snepubie peaknuu. SaepHbIil peakTop. bubmmoreka [JOK
[TpoGnembl, MepCreKTUBBI, SKOJIOTH- https://m.edso0o.ru/ff0d1356
YECKHUE aCIeKTHI SACPHON SHEPTeTUKH
54 DneMeHTapHble YacTullbl. OTKphITHE 27 menens | bubmuoreka [JOK



https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

no3uTpoHa. MeTo 1kl HAOIOICHUS U
pETUCTpAIMH DJIEMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38

55

56

57

58

59

60

Bun 3Bé3gHoro Heba. Co3Be3aus, sp-
K€ 3BE3/Ibl, IJIAHETHI, UX BUIUMOC
nekenne. ConHeyHas CUCTEMA

Conune. Conneunas akTuBHOCTE. Uc-
ToYHUK dHeprun CoJiHIa U 3BE3 T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTH-
KH. 3BE3/1bI INIABHOM I1OCIIE10BATEIb-
HoCcTU. BHyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TPEICTABIEHHUS O MIPO-
UCXO0XKJIeHnHU U 3Bomonuu ConHua u
3BE3]

Mineunsiii [1yTe — Hama ['anaktuka.
ITonoxxenue u apmxenne CoaHIA B
INanaktuke. I'anmaktuku. YEpHbIE IBIPHI
B fAJIpax rajakTUK

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue.
Mertaranaktuka

Hepemennsie mpobieMbl aCTpOHOMUU

28 "Henensa

28 "Henensa

29 "Henensa

29 "Henensa

30 menens

30 uemens

61

62

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHH B SKOHOMHYECKOM, TeX-

HOJIOTUYECKOW, COIIMAILHON U ATHYe-
CKOH cepax IesiTeNbHOCTH YeIOBeKa

31 menens

31 menens



https://m.edsoo.ru/ff0d0e38

63

O6o6marmuii ypok. Pons u Mmecto
(bU3KMKN U ACTPOHOMUHU B COBPEMEH-
HOM Hay4YHOU KapTUHE MHUpa

32 Henensa

64

O6o6maromuit ypok. Ponb dpuznue-
CKOM TeopHH B (POPMHUPOBAHUY TIPE/I-
CTaBIICHHI 0 (PU3MUECKON KapTHHE
Mupa

32 Henensa

65

Ob6o6maromuit ypok. Mecto ¢puznye-
CKOM KapTUHBI MHpa B OOIIEM Psy
COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

33 Henens

66

67

Pe3zepBHbIil ypok. MaruutHoe 1nosie.
DNeKTpOMarHuTHasE UHIYKITUS

PesepBublil ypok. Ontuka. OCHOBBI

CHGHH&HBHOﬁ TCOPUHU OTHOCHUTCIIBHO-
CTH

33 "Henensa

34 wenensa

68

Pesepnsrit ypok. KBantoBas duszuka.
DneMEeHTHl aCTPOHOMUU U acTpou3u-
K1

34 wenens

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.41., byxosuer b.b., Corckuit H.H. nox pe-
nakmuent [lapdentoeBoit H.A., AkninonepHoe o6mectBo «M31aTeancTBoO
«ITpocsenienue»

» Gusuka, 11 knace/ Msikumes I'.J1., byxoBues b.b., Yapyrun B.M. nox pe-
nakuueit [TapdentoeBoit H.A., AkuronepHoe o01ecTBo «31aTenscTBo
«ITpocBenieHue»

Co6opnuk 3amau o ¢usuke: 10-11 kmaccel: k yueOnukam ['. S1. MskuiieBa u
np. "®usuka. 10 kmace", "duszuka. 11 kmacc". ®I'OC / I'pomuea. M3narensb-

cTBO "DK3ameH"

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

®wuzuka. 10 knacc: 6a30BbIif U yTyOJIEHHBIN YPOBHU: CAMOCTOSTEIbHBIE U
KOHTpPOJIbHBIE paboThl: yueOHoe nocodue/ E. C. Eptotkun, C. I'. EproTkuna.
[Ipocsenienne

®uzuka. 11 knacc: 0a30BbIi U yrayOJEHHBIN YPOBHU: CAMOCTOSTEIbHBIE U
KOHTpPOJIbHBIE paboThl: yueOHoe nocooue/ E. C. Eptotkun, C. I'. EproTkuHa.

IIpocsenienne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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