MyHununajabHoe ABTOHOMHOe 00111e00pa3oBaTeibHOE YUpPe:KIeHue —
cpeaHsisi 00meo0pa3oBaTeibHas MIKOJAa Ne 6
¢ Yriry0JIeHHbIM U3y4YeHHEM OT/AeJIbHBIX NMPeIMeTOB
I'O CpeaneypaJjibck

624071, CBepaJjioBckasi Tea. (34368)7-54-17,
00J1aCTh, 7-40-06, 7-46-04
r. CpenneypaJbcCk, Caiit: 6sdu.uralschool.ru
yJ1. JlepmonToBa, 1. 6 E-mail: ave _sol 6@mail.ru

«I[IPUHSTO» YTBEP/KAEHA
[leqaroruueckuM COBETOM [Ipukazomaupexropa MAOY — COILLI Ne 6
MAOY — COIII Ne 6 ¢ yriay6ieHHbIM C yriyOJeHHBIM HM3yYE€HUEM OTACIIbHBIX
IIPEIMETOB

HU3YUCHUCM OTACJIbHBIX IIPECIAMCTOB

[Tporoxon Ne 1 ot 31 aBrycra 2023 roga or 31.08.2023 T. Ne 01-12-167

PABOYAS ITPOTPAMMA
YYEBHOI'O IIPEJJIMETA
«DOU3UKA»

YpoBennb 00111ero 06pa3oBanms: cpeaHee oodiiee 0opa3oBaHue
Kuaace: 10-11

YpoBeHb u3yueHnus npeamera: 0a3oBbIi

Peanuzanus ®I'OC COO

r. Cpeaneypajnbck 2023



IMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammbel, TmpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii  dDenepanuu,
peaIn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanuie mporpaMMbel 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noixoaa. IIporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1[eIM M3Y4eHUs (PU3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pusmke BKIIOYAET:

e [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIC

MpeIMETHBIEC PE3yIbTAThI MO roJIaM O0yUeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam oOydeHwus..

®u3rKa KaK HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTYMAas B KayecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ]] B CUCTEMY 3HaHHH 00 OKpYXKaroliemM MHpE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHue W aKTUBHOE
OpUMEHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. 3ydueHue Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS MPU BHITIOJTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpeiHEero 001Iero o0pa3oBaHUs MOJI0XKEH PsJl UIICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIHUIIBI €M0 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEN MaTepuai Kypca QU3NKU 00beIUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta (U3nIecKoil Hayku, OCMBICIICHHE CBA3HM Pa3BUTUSL (PU3UKU C pa3BUTHEM OOIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3znku npeamnonaraetT 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX NPUIIOKEHUIN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIAeHHsI MpoOIeM pallMOHATIBFHOTO MPUPOAOIIOIL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-IeATENbHOCTHBIN MOAX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a cuér
OpraHHU3alH IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuatomuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3UKE OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM IMepedHe J1abopaTOpPHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUA U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENseTcs PEIICHUIO PAacu€THBIX W KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIOTCSL 33aJaHUs Ha OOBSICHEHHE TMPOTEKaHWS (U3NYECKUX SBICHUA M TIPOIECCOB B
OKpY’KaloIleW XKu3HHU, TpeOyromue BbIOOpa (PU3MUecKoW MOAENW HJisi CUTYyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro mnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs JTOJDKEH M3y4daTbCs B YCIOBHAX NPEAMETHOTO KaOWHeTa (pM3MKH Wi B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE J1TAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKHMX TPAKTHYECKUX paboT H JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOe 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHH W TIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1IaOOpaTOPHOro OOOpYIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMH 1IENISIMHU U3Y4YEHUS PU3UKU B 0011IEM 00pa30BAHUU SIBISIOTCA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILINM SIBIICHHSIM;



dbopMUpOBaHKUE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSCHSTH SBJICHUS C HCIIOJb30BaHHEM (DU3NYECCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (PU3MKH TSl pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne STUX Iesell o0ecreyrBaeTcsl PElICHHEM CIEAYIOMMX 337ad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

MPUOOPETEHUE CUCTEMBI 3HAHMM 00 00X (PU3UUIECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TNPUMEHSATh TEOPETUYECKHEe 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEIHICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSTEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJTH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHMMAaHUe (PU3UYCCKUX OCHOB W TNPHUHIUIIOB JCHCTBHS TEXHUYCCKUX YCTPOUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO TUIAHWPOBAHUS U TPOBEACHUS (DU3MUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
JESTEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHB) HAa YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00YUYaOLIUXCS.



COAEPXAHUE OBYYEHUSA
10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl MO3HaHUS OKpyKarowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunbie rumnoressl. Ousnueckue
3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU eI TETLHOCTH JIIOICH.

Jlemoncmpayuu
Amnasorosbsle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIC TATYHUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBM)KEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe nmajeHue. Y ckopeHrue cBOOOAHOrO NMaieHu .

KpuBonuueiinHoe naBuxeHue. J[IBmKeHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas cKopocTb. Ilepumon wu
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mopeinb cucTeMbl 0OTCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHune Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

Habumonenne aBmxeHus Tena, OpolIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUS.

HarmpaBnenue CKOpOCTH IpU ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLUIEHHMS — MEXKIYy — NYTAMHM,  INPONACHHBIMM  TEIOM  3a
[IOCJIEIOBATEIbHBIE PaBHBIE IIPOMEKYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM [BHJKEHHHU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKaA B BI3KOW KUIKOCTH.

W3ydenune nBu>xeHus Tena, OpOIICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Bropoit 3akoH Hberorona mis
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 11711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepast kocMuyeckas CKOPOCTb.



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

Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuia cOnpoTUBICHUS
P IBUKEHUU TeEJIa B )KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABM)KEHHUE aOCOTIOTHO TBEPIOTO Tela.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPIOTO TEJA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAUIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Brtopoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUJT TPEHUS IOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABMKeHUs OpycKa IO HaKJIIOHHOW TIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

NMnynbe MatepuaibHOM TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX ToueK. MmMmymbe cunbl u
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTH CHITBL.

Kunernueckass sHeprus marepuaibHON TOUkH. Teopema 00 HM3MEHEHMM KHHETUYECKOMH
DHEPIHH.

[HotenunaneHas sueprus. [loTeHManbHas S3HEPTHs YIPYTO AePOPMUPOBAHHOMN NMPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHLMAJIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[lepexos moTeHIMAIBHON PHEPTUU B KHHETUYECKYIO H 00OpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHWYECKOH »HEepPruu Tejla Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.



Pa3nes 3. MoaekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mogjened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[Tocrosinnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlansToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe nmpeacTraBieHne H30MpoOLEcCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OnbiThl 0 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOI'O B3aUMOJIEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEpPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJIMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEprHst 0IHOATOMHOTO
UJCAIBHOTrO0 raza. Buael Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. I[lepBblii 3axkoH TepmoauHamukH. IIprumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TenoBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TemaoBbIX MauH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terioBoil MamuHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpeHHEW HSHEpPrUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HMPOOKH M3
OYTBUIKH TOJ JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>Qupa B JATyHHOH TpyOke myTéM
TpeHusl (BUICOIEMOHCTPALIHS).



H3meHeHne BHYTpeHHEH sHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachblmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. llnaBneHue M Kpucrtainusauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa U IPAKTUUYECKOE IPUMEHEHHME: TUIPOMETP U ICUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTHMU  IIOJIyY€HUS COBPEMEHHBIX MAaTepuaioB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHrie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Ted. OJNEeKTpUuecKud 3apsana. JlBa BuJa dJIEKTPUUECKHUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToueuHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh anexkTpuueckoro moss. IlpuHuun cynepno3unuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU AJIEKTPUUECKOT0O MOJIS.

PaGora cun osnektpocratueckoro mosd. IloreHnuan. PasHOCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIMaaeKTpuuecKas MPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DJIeKTpOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHYeCcKast 3alluTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.



3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOIO KOHJIEHCATopa OT IUIONAAW  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit nekmpuueckuit mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauiesibHOE, CMEIIAHHOE COESUHEHNE ITPOBOIHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3siekTpuueckoil nenu. KopoTkoe 3aMbikanue.

DJIeKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIeKTpUUYECKHl TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CaoiicTBa p—n-niepexona. IlomynpoBogHUKOBbIE IPUOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
Juccoryanus. DIEeKTPOIIn3.

DnekTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIEPMETpP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TMPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CmeniaHHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYLIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OlIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHnue cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMXKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.

HabGnronenue anexrpomusa.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZIEPKATEIBHBIX MEXKIIPEMETHBIX CBSI3€ C KypcaMud MAaTeMaTHKH, OHMOJIOTHUH, XUMHHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWUSL:
SBIICHHE, Hay4HbId (akt, rHmore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBl ypaBHEHM, JHHEWHas ¢QyHkuus, mapabona,
rurep0oia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HMX MPOCKIUU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOU mpupoje, 1uddy3us, 0CMOC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), JICKTPUUYCCKHE SIBJICHUS B
’KUBOM TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, 3JCKTPUYECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXHOCTH BO3lyXa, BETPhI, 0apOMeETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHne IBMKEHUH C UCTIOIB30BAHUEM MEXAaHH3MOB, YUET TPEHHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIMOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEPHUaioB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHBIE MPHOOPHI,
3JIEKTPOOCBETUTEINILHBIC TIPUOOPHI, TAJTbBAHHKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKMpPOMAZHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMY. [[pyHIMI Cynepro3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAYKIMY. KapTiHa TuHUI MarHUTHON MHAYKIUHU TOJISl HIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIMM MarHUTHOTO IOJISA
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHE. J[BW)KEHUE 3apsyKEHHOM YacTULBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW HHIYKIHH.
DIIEKTPOABMKYILAsA CHJIA UHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuyeckoe mosie. DIEKTPOABMXKYIIAas CHIAa WHAYKLIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHHueckne yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHl, JJIEKTPOJIBUraTEINb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUM MHIYKIIMM MAarHUTHOTO TIOJISL.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABHXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
IIOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O T0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwid. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KOoje0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMH U  DJIEeKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTrUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HATIPSKCHMUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTpeOJIEHUE 3IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHHueckue yCTpOCTBA M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKHM 3BOHOK,
TeHEpaTOp NMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHON cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJeOaHUl Irpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKa B LEMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpoOMaACHUMHbBLE B0JIHbL

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoNHBL [lomepeunble W mponaosbHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3JIY4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomaranutHOi BojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispuszanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHu4yecKkue yCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKa.

Habmtoienue oTpaskeHus U MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, THTepGepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpee.
JIyud cBera. TOYEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epKae.

[Ipenmomnenue cBeta. 3aKOHBI TMpeNOMIICHUs CBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.

CoOwupatoniue W paccewBaronye JHUH3bL. ToHKas JnuH3a. DOKyCHOE pacCTOSHUE U
ONTHYECKasl CHJIa TOHKOU JUH3BL. [locTpoeHrne n300pakeHNil B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHble MCTOYHHKH. Y CIOBHUSA
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpakus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
pEeETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMyeHHe cBeTa. OnThHdeckue
IPUOOPHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mojenu MUKpPOCKOTIA, TEIEeCKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

Hab6monenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszaresns IpeJoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHUTEIbHOCTH

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTh MOJYJSl CKOPOCTH CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEJIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU U COKpAILlEHUE JITTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Pa3znen 7. KBanToBas ¢pusuka

Tema 1. Inemenmol K6anHmo80i ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTON. DHEPTUs U UMITYIIbC
dortoHa.

OtkpeiTue u wuccienoBanne (oroddpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOMCTBA M TPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

D010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdekTa.



CBeToauoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue n nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Jjapyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Moguenb onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumroienne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HabGnronenue nuHeRvyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHs  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeeseHuio cocTaBa pagioakTUBHOTO U3ITyYEHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHa W HeWTpoHa. Hykionnas mopnens sigpa [eitzenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnan. ['aMmma-usiyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.
DHeprus CBsS3U HYKJIOHOB B sifpe. AnepHble cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACpHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI IACPHON SHEPTreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.
Metobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBUsA. EquHCTBO (hr3nyeckoit KapTUHBI MHpa.
TexHuuyeckue ycTpoHCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHass 6oMOa.
Llemoncmpayuu
CuéTurK MOHU3UPYIOLMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH
Oranbel pa3BuTUs  acTpoHOMuHU. llpukiiagHOoe UM MHMPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUHU.
Bun 38é€31H0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, IAHEThI, UX BUAUMOE JABH)KEHUE.
Conneunas cucrema.
Connue. Conneunass axkTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPAJbHBIA KJIACC — CBETUMOCTB». 3BE3IBI



[JIABHOW TIOCJIEJOBATEIBHOCTU. 3aBHCUMOCTb «Macca — CBETHMOCTb» Ul 3BE3] TJIaBHOM
NocieA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUH U 3BotoLMu CoslHIA U 3BE3/1. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['amaktuke. Tunbl
rajakTuk. Paguoranaktuku v kBasapsl. YEpHbIE ABIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumronieHnss HeBOOPYKEHHBIM I1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIPEJICNICHUS MOJI0KEHHsI HEOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B teneckon Jlynsl, maner, Mueunoro Ilyru.

Oo6o0maronee noBTOPeHUE

Ponp (u3MKM U acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ITHYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBIeHU 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHUpa B O0IEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IIPEJICTABICHUI O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuyenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kijacce OCyIIECTBISETCS € Y4YETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nonusimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Myeckas BeEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEIEJICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »>nextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBHE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEUHas OaTapest.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenvera «®dusmka» Ha ypoBHE CpeaHEro o0miero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pPEe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «@Du3MKay JOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlUil, IO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKkoro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOYydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUECKUX M JEMOKPATHUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJECUCTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUHUCKHUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO OBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M IMPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4)3cTeTH4eCKOro BOCIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIOUasi 3CTETUKY Hay4HOT'O TBOPYECTBA, IPUCYILETO
¢du3nyeckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3uuHbiM chepam NpopecCHOHATbHOW JEesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6)3K0J10THYeCKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJ00AJILHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;



IJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAYYHOH NIeATEIbHOCTH, TOTOBHOCTh B IIpolecce M3YUeHUs (pU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIbHOCTh NHINBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaTheIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIEJNAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBbie ucciieqoBaTe/IbCKMe AeHCTBUSA:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSITUSAMH W MeToAamu (pu3mveckoin
HAyKU;

BIIJICTh HABBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B O0OJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHWsI, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCJE TPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BBIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEUICHUS;

AHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIIEHUBATbH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIaACTb HABLBIKAMHU ITOJTYYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(i)OpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOH O€301aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNAHHUS B Pa3NIUYHBIX QopMmarax ¢ y4ETOM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM AayAWTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESTEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYAJIbHOW paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

NPUHUMATh LIETM COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCHpENesisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXAOTO YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE TMPOEKTHI, OLIEHUBATh MJIEU C TO3UIIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CHUTYalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENBHYIO NEATEIBHOCTh B o0JacTu (pU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (P OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJTHEHHS] TMPAKTUYeCKol paboThl € Y4ETOM UMEIOMIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

crmocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmpomiecce qocTrKeHHs THYHOCTHBIX PE3yIbTATOB OCBOCHHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpefHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUsI, BKITIOYAIOIIETO0 CIIOCOOHOCTh TTOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTryJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKEHUIO eI U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTth KOHMINKTHL

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenusi B 10 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (HU3UKH B (POPMHUPOBAHHH COBPEMEHHOMN
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHON TEXHHUKH M TE€XHOJIOTWM, B MPaKTUYECKOU
JIeATEITbHOCTH JIFOCH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, UHEpLMaIbHAsA CHUCTeMa OTCUETa, aOCOJMIOTHO TBEPIOE TENO, WACAIBbHBIA Ta3, MOJACIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPIBIX TN, TOUEUHBIM AIEKTPUUECKUN 3aps] IPHU pELICHUU
buznyeckux 3amad;

pacrio3HaBaTh (U3MYECKUE SBIEHHUs (MIPOILECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE TaJeHHE Te,
IBUKEHHE 10 OKPY)XHOCTH, WHEpLUs, B3aumMmozeicTBue Ten, auddysus, OpoyHOBCKOe
JBIDKEHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O00BbEMa Tel MpHU HarpeBaHUU
(OXJMaXIEHUH ), TETUIOBOE PaBHOBECHUE, HCTIAPEHHE, KOHICHCAIIHSI, TIaBJIEHNEe, KPUCTAIU3AITHs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS Tra3a MpH €ro HAarpeBaHUHM B 3aKPBHITOM
cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOIEccax, 3JEKTpU3alMs Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTMCHIBATh MEXAHWYECKOE IBIKEHUE, MCIONB3Ysl (PU3MUECKHE BEITUYHHBI: KOOPIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMITYJIbC Teja, KUHETHUYecKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHW4eckas paboTa, MeXaHWUYeCKas MOIIHOCTh; IMPHU



OTMMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEeMBIX BEJIWYWH, WX
0003HaYCHHS U CNUHUIIBI, HAXOAUTH ()OPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETUUYUHY
C APYTMMH BEIUYMHAMMU;

ONKMCHIBATh H3YYECHHBIC TEIUIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHMS, HCIOJb3Ys
(du3MYecCKue BEIMYMHBL: JaBJIEHUWE Trasza, TEeMIeparypa, CpEeIHss KHHETHYEeCKas DSHEpPrus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAAPAaTUYHAS CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO JIEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTMIMCAHUH ITPABUIIBHO TPAKTOBATh (PU3MYECKUIN CMBICI MCIIOJIb3yeMbIX BEJTUYHH,
uX O0O0O3HAYEHUsS W EIUHUIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMU BEIIMUUHAM;

ONMCHIBATh M3YYEHHBIEC JJIEKTPUYECKUE CBOKCTBA BELIECTBA U JJIEKTPUUYECKHUE SIBJICHHUS
(mporteccel), UCTIONB3YS (U3UUYECKUE BETUYMHBI: JCKTPUUYCCKHUM 3apsi, JIECKTPUUYECKOE ToJIe,
HanpspKEHHOCTh  TTOJIS,, TOTEHIMAN, Pa3HOCTh IOTEHIMAJIOB; IMPU ONUCAHUM MPABUIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W EIMHHIIBL;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMHU BETUIHHAMH,

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUNBL: 3aKOH BceMupHoro TtsroreHus, [, II u III 3akonbl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCA, PUHIUIT CYNIEPIIOZUIIMU CUJI, TPUHIHII
paBHONIPaBUSI MHEPUHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEH KUHETUYECKON HHEPrUU TEIUIOBOIO JIBUKECHMUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUYECKOTO 3apsja, 3akoH KylloHa, MpW 3TOM pa3inyaTrh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCJIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSITh DKCIEPUMEHTHI IO HMCCIEIOBAaHUIO (U3MUYECKUX SIBJICHHH M TPOIECCOB C
WCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHUN, TMpH ITOM  (POpMyIHpOBaTH
npobiieMy/3ajady W TUNOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE H3MEPEHHUs (U3MYECKUX BEIUYUH, TPU STOM
BBHIOMPATh ONTUMAJIbHBIA CIOCO0 M3MEPEHHUS U HCIOJIb30BAaTh HW3BECTHBIE METOJIbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DPU3UYECKUX BEITUYMH B BHUC TaOIUIl U TpadUKOB, JEIaTh BHIBOJBI
10 Pe3yabTaTaM MCCIEI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOH W  MPOCKTHOM JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 00OPYIOBAHUS;

pemate pacu€THbIE 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOW MOJENbI0, HCIONb3Ys
dbuznyecKkue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJI€NIb, BBIIETATh (PU3MUECKHE BETUYMHBI M (HOPMYJIbI, HEOOXOAWMBIE i €€ pEeIIeHUs,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PHU3NYECKON BETUINHBI,

pelmaTh KayeCTBEHHBIE 3a/JauM: BBICTPAMBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LIETIOUKY
paccyXIeHUl ¢ OMOPOi Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS;



UCIONIb30BAaTh NPU PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalHOHHBIE
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIUU W TPEICTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOJIy4aeMyto HH(pOpMaIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHHUS 10 (U3UKE B TOBCEAHCBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/I0pPOBbS U COOIIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHHS B OKpY>KaloIIeil cpee;

paboTaTh B TPYIIE C BHITIOJHEHUEM PA3IMIHBIX COIUATBHBIX POJICH, TUIAHUPOBATH PaboTy
TPYNIbL, paIlMOHAIBHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBATHO OLICHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMCHUI:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JESTSIILHOCTH JIFOJICH, IEJIOCTHOCT U €IMHCTBO (PU3NICCKOM KApTUHBI MUPA,

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJACNCH: TOYCUHBIN
JNEKTPUYECKUI 3apsid, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7[pa MPH pelieHrnr GU3NYECKUX 3a/1a4;

pacnio3HaBaTh (PU3NYCCKHE SBJICHUS (TPOIECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJICKTPUUECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIDKYIIMCA 3apsi,
DJIEKTPOMArHUTHBIC KOJICOAHUS W BOJHBI, IPSMOJIMHEHHOE pacipOCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpaknus W MOJSIPU3ANUAS CBETa, JUCIIEPCHUs CBETa,
dorornekrpudeckuii 3¢ dext (poroaddekr), cBeToBOE AaBleHUE, BOSHUKHOBEHHE JTMHEHYATOro
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OTHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUICCKYIO TTPOBOAMMOCTD PA3IUYHBIX CPE) U JJICKTPOMArHUTHBIC SBIICHUS (ITPOIECCHI),
UCTIONB3YS  (U3MYECKHE BEIMYMHBI: DSJICKTPUUECKUN 3apsj, cuja TOKa, DJIEKTPUYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHHIE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTta TOKa, WHAYKIHS MarHUTHOTO ToJisA, cwia Awmmepa, cwia JIopeHIa, WHIyKTHBHOCTh
KATYIIKK, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPHOJ M YacTOTa KoJeOaHWW B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JUH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PU3WICCKUH CMBICT HCIIOIB3YEMbBIX BEIIMYMH, WX OOO3HAYCHWS U CIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUNHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, JHEPTUS U
UMITyIbC (OTOHA, IEPHOJ] TOJypacrajia, SHEPTrHs CBSI3W aTOMHBIX Sjep, MPH OIHUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YeMbBIX BEIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMUYMHAMU, BRIYUCIIATH 3HaAUCHUE (PUINUECKON BETUUYHUHBI;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKCHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHMs] SHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIro 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0O 4Mciia, MOCTyjlaThl bopa, 3aKOH pajnOakTUBHOIO pacmajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HAIlpaBJICHUE BEKTOpPA MHAYKLIUU MArHUTHOTO IOJIS IIPOBOJAHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTB M OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MNIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy ¥ TUNOTE3y Y4eOHOrO OKCIEpPUMEHTa, COOMpaTh yCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH 3TOM
BbIOMpaTh ONTUMAJIbHBII CHOCOO H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAHUEM MPSIMbIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3yNIbTaThl MOJyY€HHOH 3aBHCUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCJIEIOBAHMUS;

cobuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpU NPOBEJCHUM HCCIEIOBaHMM B paMKax
y4eOHOTO 3KCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHNUS;

pemath pacu€THblE 3aJayd C SBHO 33JaHHOM (DU3MUYECKOH MOJIENbl0, HCIONb3Ys
¢u3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAILHOCTD MOJIyYEHHOT0 3HAaYeHUs (PU3NUECKON BEIHUNHBI,

pelath KauyecTBEHHBbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCMONb30BaTh MPH PEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbBIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] ydeOHOU U
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH MPUHIUIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, Pa3IuvaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKHEe 3HAaHWA N0 (U3UKE B TOBCEJHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TTOBEACHUS B OKpY KalolIell cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAaHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeneNniarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B



HECTAHAAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJIAJ Ka)JOrO0 W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMOi POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBouacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM (nudpossbie)
Ne /o Kontpoabnbie IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.OU3UKA U METO/Jbl HAYYHOI'O ITIO3HAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O0 TO3HAHUS 2 0 0 bubmorexa IOK
' ARLHAYE https://m.edsoo.ru/741bf72
Hroronopazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 K .
HHeNaTHia . 0 05 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Jumania ! 0 2 https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBICOXPAHEHUSI B MEXaHUKE 6 1 1 htI:p::I;I/(r)rTl.CeIiiasi.ru 1416672
Hroronopasaeny 18
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 0 | bubnmoreka [JOK
) KMHETUYECKOUTEOpUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBITEPMOJUHAMUKHI 10 1 0.5 https://m.edsoo.ru/7f41b72
13 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 0 0.5 bubnnorexka [JOK
) Da30BbIE MEPEXOIBI ’ https://m.edsoo.ru/7f41bf72




Uroronopazneny

24

Paznen 4.9JIEKTPOAUHAMUKA

4.1 OJIeKTpOCTATHUKA 10 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 2IIEKTpUYECKUNA TOK. TOKHU B 12 bubmumorexa [IOK
’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroronopaszaeny 22
Pe3epBHOEBpEMS 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3ie/ioB 4 TeM POrpaMMbl KoHTpoabHbIe IMpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.2JIEKTPOJAUHAMUKA
bubmuoreka [IOK
1.1 MarnuTtHoenose. D1eKTpOMarHUTHasTMHAYKIUS 11 1 1 https-//m.edsoo.ru/7f41c97c
Hroronopazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
)1 MexaHn4ecKue u 9 0 | bubmuoreka [IOK
' AJIEKTPOMArHUTHBICKOJICOaHU S https://m.edsoo.ru/7f41c97¢
bu6nunorexa LIOK
2.2 M 1
€XaHUYECKHUE U IJIEKTPOMArHUTHBIEBOJIHBI 5 0 hitps-//m.edsoo.ru/7f41c97c
bubmmoreka IIOK
2.3 0] 10 0 2
fra https://m.edsoo.ru/7f41c¢97¢c
Hroromnopaszaeiy 24
Pa3znen 3.0CHOBBI CHEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBBICTIEIHATLHONTEOPUHOTHOCUTEIIFHOCTH 4 1 0 bubmmorexa LIOK
' CHOBBICTIER OHTEOPHHOTHOCHTEILHOT https://m.edsoo.ru/7f41¢97¢
Nroronopazneny 4
Paznen 4 KBAHTOBAS ®U3UKA
but6mmorekxa [IOK
4.1 i
DIEeMEHTHIKBAHTOBOMONTUKHI 6 0 0 https-//m.edsoo.ru/7f41c97e
4.2 Crpoenuearoma 4 0 0 bubnmoreka [JOK




4.3 ATOMHOES PO

https://m.edsoo.ru/7f41c97¢c

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Uroronopazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHIACTPOHOMUHU U aCTPOPUUKH 7 bubmmorexa LIOK
’ P P https://m.edsoo.ru/7f41c¢97¢c
Hroronopazneny 7
Pa3nen 6.OBOBLIAIOLIEE IOBTOPEHUE
bubnunoreka LIOK
1 4
6 OtobmaromeenosTopere https://m.edsoo.ru/7f41c97c
Hroromopazaeny 4
PesepBHOEBpems 3
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacos DJIeKTpOoHHbIe HU(POBBIE
n/ Tema ypoka Konrpoabnsie  IIpakruyeckue Aara o0pa3oBaTte/ibHbIE
Bcero U3YYEeHUsS
11 padoThI padoThI pecypcbl
®u3uka — Hayka o npupone. Hayunsie | 0 0 bu6mumoreka [IOK
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Conpenomnott mayoi g . 1 0 0 bubmorera LIOK
. o https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
Mexanunueckoe nBuxkeHue. OTHOCUTETHLHOCTD
MexaHI/IquKOFOII[IBI/DKeHI/I?L [Tepemenienue 1 0 0 bubmorexa HOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
PaBHOMEpHOE NPSAMONIMHENHOE IBUKEHUE 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOETIPAMOIMHENHOEIBUKEHHE 1 0 0 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c372e
CBoOonHoe majeHue. Y ckopeHrne cBOOOTHOTO
naneHIiL Ha60I1[)aTopHaﬂ pa%OTa «I/I3Me§eHHe 1 0 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0c39¢cc
YCKOPEHHSI CBOOOTHOTO TAZICHUS
KpuBonuneiinoe asuxenue. JBrmxenue | 0 0 bubmuorexa [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunimn oTHOCUTENBLHOCTH [ anues.
I/Il:lep;lnanbﬂme cucreMsl orcuera. [lepBelii 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunnun cynepno3unuu 1 0 0 bubnuotexa [JOK

cui. Bropoii 3akon Herotona st

https://m.edsoo.ru/ffOc3be8




MaTCpHaHBHOﬁ TOYKH

10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 0 bubmumoreka [IOK
TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO TAroreHus. Cuia TAKECTH. bubmumoreka [IOK
11 0
[IepBas kocMHueckast CKOPOCThb https://m.edsoo.ru/ff0c3d00
Cuiia ocTH. 3akoH ['yka. Bec Tena.
12 a6 ypyr 6 MyK | bu6mmoreka [IOK
aboparopnas pabota «M3mepenue
. patop p p https://m.edsoo.ru/ffOc3el8
KECTKOCTHU TIPYKUHBI
Cuna tpenus. Koapdunuent tpenus. Cuna
COIPOTUBIICHUS IPU JBUKCHUU TEJa B
13 P P JI; 5 5 | bubmuorexa [JOK
KUAKOCTU Wi ra3e. Jlabopartopnas pabora
8 PATOPHAA https://m.edsoo.ru/ff0c3f76
«M3mepenue kodduimeHTa TpeHus
CKOJIb)KEHUS»
[TocTynarenbHOE U BpallaTelbHOE ABUKEHUE
a0CoOMIOTHO TBEPAOTO TeNa. MOMEHT CHITBI.
I1ne4o cumnbl. Y cnoBus paBHOBECUS TBEPAOTO bubnuoreka [IOK
14 0.5
tena. JlabopatopHast padota «/3yuenue https://m.edsoo.ru/ffOc41a6
paBHOBECHS TeJa MOJ| 1eHCTBUEM HECKOJIBKHUX
CHID»
NMnynbc MaTepralibHOW TOUYKHU, CUCTEMBI
MaTepualbHBIX ToueK. IMIynbc cuibl. 3aK0H bubmuoreka [IOK
15 0
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PaGota u momrHOCTE cuibl. Kunetndeckas
16 B o - 5 0 bubnmoreka [JOK
SHEprus MarepuaibHON Touku. TeopeMa o
P P o P https://m_edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
17 [TorenumanbHas sHeprud. [loTeHnmanbHas 0 bubnnorexa [JOK

SHEPTHs YIpyro aeGpopMUpPOBAHHON

https://m.edsoo.ru/ffOc461a




18

19

20

npyxussl. [lorennuansHas sHeprus tena
BOJIN3M TIOBEPXHOCTH 3eMITU

[ToreHIManbHBIE U HETIOTCHIIMAIBHBIE CUJIBL.
CBs13b pabOTHI HEMTOTEHIMATIBHBIX CHJI C
MU3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUU

JlaboparopHnas pabota «lccrnenoBanue cBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOI
SHEPruu Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

KonTtponpHast padora no teme «Kunemaruka.
Jlunamuka. 3aKOHbI COXPaHEHHsI B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKECHHS U B3aUMOJIEHCTBUS
yacTHull BeuecTBa. Mojienu CTpOeHUs ra3os,
KUAKOCTEN U TBEPIBIX TET

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHas ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenscus

25

26

Wneansneiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpasaenue Menpeneesa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e




27 3akon [anpToHa. I'a30BbIC3aKOHBI 0
JlabGopaTtopHast pabota «OrnpezaesieHre Macchl
)3 BO3/lyXa B KJIACCHOI KOMHATe Ha OCHOBE |
U3MepeHuil 00bEMa KOMHATHI, 1aBJICHUS U
TEMIEPaTyphl BO3/1yXa B HEW»
H3omponecchl B ueaabHOM ra3e u ux bubmmoreka [JOK
29 0
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOAUHAMAYECKON
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. 0 bubnuorexa [JOK
KomnuectBo TemnoTs! u pabora. Bayrpenuss https://m.edsoo.ru/ff0c5952
HHEPrusl OJHOATOMHOIO UJEAILHOTO Ta3a
31 B 0 bubmuorexa [JOK
Ubl TeTUIoNepeaaun
A pea https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTD BELLIECTBA.
KonuuecTBo TEIIOTHI IpH TEIJIoNepenaye. bubnuoreka [IOK
32 . 0.5
AnuabatHslif mponecc. JlabopatopHast paborta https://m.edsoo.ru/ff0c5c36
«M3mepeHne yeabHON TEIIOEMKOCTH
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TO 0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ffOcSefc
Heob6patumocTthb npoIieccoB B MpUPOIE. bubnuoteka [JOK
34 . 0
Bropoii 3akoH TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevictus u KI1J remnoBoit 0 bubmuorexa [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/{ 0
37 DKoJornyeckre mpoodaeMbl TEIIOHEPTeTHKU 0
O6o06matomuii ypok «MonekynspHas Quznka. bubmuorexa [JOK
38 0
OCHOBBI TEPMOJUHAMUKH» https://m.edsoo.ru/ff0c6938
39 KonTponbhast pabota no teme 0 bubmuorexa [JOK




«MonekynspHas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKI

[TapooOpa3oBaHue U KOHICHCALIUS.

https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK

40 Hcnapenue u KureHue 0 https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS 1 OTHOCHUTENbHAS BIAXXHOCTb
41 Bo3ayxa. Haceimennsiii map. JlaboparopHas 0.5 bubmumoreka [IOK
pabota «/3mMepeHne OTHOCUTENbHOM https://m.edsoo.ru/ff0c64d8
BJIQXKHOCTH BO3JIyXa»
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB 0 bubnuorexa [JOK
KpucTaJioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuallbl
43 [1naBnenue u KpuctayuMzanus. Y 1enbHas 0 bubnnorexa [JOK
terutoTa tiasienus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 YpaBHeHHe TEII0BOro 6amaHca 0 hitps//m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIeCKUi 3apsi. 0 bubnuoteka [JOK
JIBa Bua JIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOJHUKY, TUDIEKTPUKU U
46 H(I))J'IyH;[OBO)IHIfKI/I. 3aK§H COXpaHEHUs 0 bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiia
47 Bsaumonericteue 3apsoB. 3akoH Kynona. 0 bubnuoreka [IOK
TodeuHblid JIEKTPUUECKUH 3apsi]L https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 Hpniunn cynepnosnmfn AIIEKTPUUYECKUX 0 bubmmorexa HOK
o .. https://m.edsoo.ru/ff0c6df2
nojei. JINHUMHANPSHKEHHOCTH
49 PaGora cuit anexTpocTaTHuecKoro moJsl. 0 bubnnorexa [JOK

IMTorennuan. PasHocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00




50

51

[TpOBOTHUKY U JUAICKTPUKHU B
ANIEKTPOCTATUYECKOM TIoJie. [luaneKkTpudeckas
POHUIIAEMOCTh

OnekTpoéMkocTh. KoHnniencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTb IIJIOCKOT0 KOHAEHCATOPA.
OHeprus 3apsKEHHOr0 KOHJEHCaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

DHeprus 3apsyKEHHOT0 KOHJeHcaTopa

[TpunHIMI NeCTBYS U TPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAIILHOTO arapara,
CTpyHHOTO MpUHTEpa. DJIEKTpocTaTUYeCcKas
3amuTa. 3a3eMJIeHHE SIEKTPOpuOopoB

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpotuBienue. 3akoH
OmMa 1151 yyacTka Lenu

56

ITocnenoBarenbHOE, MapajIensHOE,
CMEIIaHHOE COEJMHEHNE POBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COEIUHEHHSI PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

58

59

PabGoTa 1 MOIIHOCTH ANEKTPHUIECKOTO TOKA.
3akoH [[>xoyns-Jlenna

3akon OMa A1 TOTHOM (3aMKHYTOI)
3NEKTpUYecKor nenu. KopoTkoe 3aMbIKaHHeE.
JlabopaTtopnast pabora «M3mepenne I/C
HMCTOYHHKA TOKA M €T0 BHYTPEHHETO
COTIPOTHUBIICHUSD)

DNeKTpOHHas IPOBOAUMOCTb TBEPIBIX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0




METaJUIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.

CBepXInpoBOAUMOCTh
60 DJIeKTpUUYECKUi TOK B BakyyMme. CBOMCTBA |
3JICKTPOHHBIX MTyYKOB
o | mommnsm et |
[IpUMeECHas IpoBoAUMOCTh. CBoiicTBA p—n-
p poBOA P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoaHKOBBIE TPHOOPHI
5 .
g | et e e s |
p ' P https://m.edsoo.ru/ff0c82ba
JTUCCOIUAIUA. DIIEKTPOIIN3
DJIEKTPUUYECKUI T?K B ra3ax. ) BuGmorexa LIOK
63 CaMOCTOSTENLHBINA U HECAMOCTOSATEABHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1na3ma
o DneKkTpruueckue Mpruodopsl U }i'_CITpOIZCTBa 1 UX 1 BuGmorexa LOK
IpakTUuecKoe npuMenenue. [Ipasuia
p CeKOT npuMenerte. 1ip https://m.edsoo.ru/ffOc86fc
TEXHUKHU 0€30I1aCHOCTH
bu6mmoreka [IOK
% 1
65 O0600mAMURYPOK «IIEKTPOAUHAMUKAY hitps://m.cdsoo.ru/f0c88be
KonTponbHas padbora no teme
«nekTpocratuka. [locTosiHHBIN bubnuorexa [JOK
66 N 1
AJIEKTPUIECKUN TOK. TOKU B pa3IuIHBIX https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBHblil ypok. O60061aomuii ypox no 1 bubnnorexka [JOK
TemaM 10 kiacca https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok mno | bubnuoreka [IOK
temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c¢
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

No KoaudecTBo 4acoB Jara
JyleKTpOHHBbIeNN(PPOBHIEOOPA30BATEIbHBI
n/  Tema ypoka Bce KonTpoabubiepad IIpakTuueckuepa H3Yy4eH epecypesI
n ro OTBI 00ThI usd
ITocTrosunrie
MArHUTHI U UX
B3aUMOJECUCTBUE.
MaruutHoe noie.
bubmuoreka [JOK
Bexktop 1 0 0
. https://m.edsoo.ru/ff0c9778
MarduTHOMN
MHAYKIUU. JInHnn
MAarduTHOM
WHIYKIAH
MarnutHoe 1one
MIPOBOJHUKA C | 0 0 bu6mmoreka [JOK
TOKOM. OTIBIT https://m.edsoo.ru/ff0c98fe
Opcrena.
B3aumoneiictBue
g | 0 0 bu6mmoreka [JOK
IIPOBOJHUKOB C
POBOA https://m.edsoo.ru/ff0c98fe
TOKOM
JenicTBue
MAarHUTHOTO II0JIS
| 0 0 bubmuorexa [JOK
Ha IIPOBOJHUK C
POBOA https://m.edsoo.ru/ff0c9ac0
ToxkoM. Cuna
Awmrmepa.
JeicTBue
bu6mmoreka [JOK
MArduTHOTO TOJIA 1 0 0

Ha JABUKYILYIOCA

https://m.edsoo.ru/ff0c9df4




3apsDKEHHYIO
yactuny. Cuna
Jlopenma. Pabora
cuibl JIopeHna

DJIEKTpOMarHuTHa
ST UHIAYKIHUSL.
ITorok BekTOpa
MarHuTHOM
unaykuuu. J/1C
MHAYKLIHU. 3aKOH
3JIEKTPOMAarHuTHO
1 MHIOYKIUU
®apanes

JlaboparopHas
paborta
«HccnenoBanne
SIBJIICHUS
3JIEKTPOMArHUTHO
Y UHIYKLIUW)
NHIyKTUBHOCTB.
SIBnenue
CaMOMHIYKIUU.
S1C
CaMOUHIYKIUU.
OHeprus
MarHUTHOTO MOJs
KaTYIIKH C TOKOM.
DIIeKTPOMarHuTHO
€ nojue

bu6nmoreka [JOK

https://m.edsoo.ru/ffOcal 50

bubmuoreka [JOK

https://m.edsoo.ru/ff0ca600




10

11

12

Texumueckne
YCTPOMCTBA U UX
MIpUMEHEHHUE:
IIOCTOSAHHBIC
MAarHuThbl,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENh
, YCKOPHUTEIH
3JIEMEHTapHBIX
YaCTHII,
AHIYKIIUOHHAI
I1€4Yb

O06o001maronun
ypoK «MarHuTHoe
oJIe.
DneKTpoMarHuTHa
ST MHYKITHS

KonTponbHas
pabota o Teme

«Mar"uTHoe 1oJI€e.

DneKTpoMarHuTHa
ST MHYKITHS

CB0OOIHBIE
MEXaHUYECKUE
KoJIeOaHws.
I"apmonuyeckue
KoJieOaHws.
YpaBHeHue
rapMOHHMYECKHUX

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcadS8

bu6mmorekxa [OK
https://m.edsoo.ru/ffOcaf06




13

KOJIEOAHHUH.
IIpeBpamienue
SHEPrUu
JlaGopaTopHas
pabora
«Hccnenosanue
3aBHCUMOCTHU
MepUoaa MaJIbIX
KoseOaHui Tpy3a
Ha HUTH OT JIJIUHBI
HHUTHU U MacChl
rpy3a»

14

Konebarenbubrii
KOHTYP.
CBoOoiHBIE
AIEKTPOMArHUTHBI
€ KoebaHus B
HIeaIbHOM
KoJIEOATEILHOM
KOHTYpE.
Amnanorus
MEXTyMEXaHU4EC
KUMH U
AIEKTPOMArHATHBI
MH KOJIEOaHUSIMU

bu6mmoreka [JOK

https://m.edsoo.ru/ffO0cb820

15

dopmyna
Tomcona. 3akoH
COXpaHEHUs
SHEPTUU B

bu6mmorekxa [OK

https://m.edsoo.ru/ffOcb9c4




16

HAICATBHOM
KOJIeOATEIbHOM
KOHTYpE

IIpencrapienue o
3aTyXaroumx
KOJIEOAHHSIX.
BriHyXcHHBIE
MEXaHUIECCKUC
KoJieOaHusl.
Pesonanc.
Brinyxnennsie
3JICKTPOMArHUTHBI
€ KoueOaHus

bubmuoreka [JOK

https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CunycougaibHbIN
MEPEMEHHBIH TOK.
MoHOCTh
MEPEMEHHOTO
TOKA.
AMIUIUTYIHOE U
JIEACTBYIOIIIEE
3HAUYEHUE CHIIBI
TOKA U
HaIPsHKEHUS

bu6mmoreka [JOK

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTso,
nepeaayda u
noTpebaeHne
ANEKTPUUECKON




19

SHEPrUuu

VYcerpolictBo 1
MPaAKTUYECKOE
MIPUMEHEHHUE
3JIEKTPUYECKOTO
3BOHKA,
reseparopa
MIEPEMEHHOTO
TOKa, JIMHUH
ANEeKTporepeay

bu6mmoreka [JOK

https://m.edsoo.ru/ff0cc324

20

21

DKOIOTrHYecKHue
PHYCKH TpU
MIPOU3BOJICTBE
AJIIEKTPOIHEPTUHU.
Kynberypa
HCITOJIb30BaHUS
3JIEKTPOIHEPTUH B
MMOBCEJHEBHOM
JKU3HHA

Mexanunveckne
BOJIHBI, YCIIOBUS
pacnpocTpaHEHUsI.
[Tepuoa. CxopocTtb
pacnpocTpaHeHuUs
Y JUTMHA BOJTHBI.
ITonepeunsie n
MIPOJIOTHHBIC
BOJTHBI

bubmuoreka [JOK

https://m.edsoo.ru/ffOccaS4

22

3Byk. CKOpOCTb

bubmuoreka [JOK




23

3ByKa. [ pOMKOCTH
3ByKa.
BeicoTtaToHa.
TemOp3ByKa
DJIEKTPOMAarHuTH
bI€ BOJIHBI, UX
CBOMCTBA U
ckopocrts. [IIkana
AJIIEKTPOMATrHUTHBI
X BOJIH

https://m.edsoo.ru/ffOcccOc

bubmuoreka I{OK https://m.edsoo.ru/ffOccfe0

24

[TpuHUMTIBL
palHuoOCBs3U U
TCICBUICHUS.
PasButue cpencrs
CBSI3H.
Pannonokamnus

25

Kontponbnas
paborta
«Konebanus n
BOJIHBI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

26

IIpssMonuHeliHOE
pacrpoCcTpaHEeHHE
CBETa B
OTHOPOJHOMN
cpene. ToueuHslii
UCTOYHMK CBETA.
JIyd cBera

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxkeHue cBera.
3aKOHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0




28

OTpa’KeHMsI CBETA.
[TocTpoenue
MU300paXKEHU B
IJIOCKOM 3€pKajie

[Ipenomnenue
cgera. [lonHoe
BHYTpEHHEE
OTpa)KeHUe.
[IpenenbHblid yron
MTOJIHOTO
BHYTPEHHETO
OTpaKE€HUs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlaboparopHas
pabora
«3mepenne
nokasaress
peIoMIICHUS
CTEKJIa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a

30

31

JIMH3EL
[TocTpoenue
U300paxeHMil B
muH3e. Popmyna
TOHKOM JIMH3HI.
VBenuuenue
JIMH3EI

JlaGopatopHas
pabora
«HccnenoBanue
CBONCTB

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle




32

33

34

HN300pakeHHI B
JTUH3aX»

Hucnepcus ceera.
CI0KHBIN COCTaB
0eJIoro cBeTa.
[Ber.

WnTepdepenmus
cBeta. Jludpakuus
CBeTa.
Hudpakuonnas
peméTka

ITonepeunocts
CBETOBBIX BOJIH.
[Tonsipuzanus
CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

36

Ontuyeckue
npuOOopkI U
YCTPOMCTBA U
YCIIOBHSI X
0e30ImacHoro
MPUMEHEHUS
I'panuubr
MIPUMEHHUMOCTHU
KJIaCCHYECKOM
MEXaHUKH.
ITocTymatsl
CIIelIaIbHON
TEOpUH
OTHOCHUTEIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf862




37

OTHOCHUTENBHOCTE
OJIHOBPEMEHHOCTH
. 3ameIcHuE
BPEMEHU U
COKpAIICHHE
JUTAHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus u
HMITYJIbC
PEIATUBUCTCKON
yacTuibl. CBs3b
MAaccChl C DHEpruei
U UMITYJIHCOM.
DHEprusnoKos

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

40

41

Konrtponbnas
pabora «OnTuka.
OCHOBBI
CcHeuaJIbHOM
TEOPUH
OTHOCHUTEIBHOCTHU
»

DOTOHBL.
®opmyna [Lnanka.
OHeprus u
UMITYJIbC (POTOHA
OTtkpbiTHE U
UCCIIe/IOBaHNe
dororddexra.
Omnpiter AL T'.
CroneroBa

bubmuoreka [{OK https://m.edsoo.ru/ffOct6f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfe16

bubnmoreka [{OK https://m.edsoo.ru/ffOcffc4




42

3aKOHbI
dororddexra.
YpaBHeHue
DUHIITEHHA IS
dororddexra.
«Kpacnasrpanuna
» pororddekra

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

43

[laBiienue cgera.
Omsrtel 11. H.
Jlebenena.
XHUMHYECKOE
JIICUCTBUE CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

45

46

TexHuueckue
YCTpOMCTBA U
MIPAKTHIECKOE
MIPUMEHEHUE:
dboTORIEeMEHT,
dboromaTyuk,
COJTHEYHAsI
Oatapes,
CBETOJINO]T

Pemenue 3amau mo
TEME «DJIEMEHTHI
KBaHTOBOM
ONTHKI

Mojens aToma
Tomcona. OIBITEI
Pezepdopna no
paccesiHUIO o

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a




47

YaCTHII.
[Lnanerapnas
MOJIeJIb aToMa

ITocrynatel bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

49

H3znyuenue u
MOTJIOIICHHE
($hOTOHOB MpH
Iepexo/ie aToma ¢
OJIHOTO YPOBHS
SHEPIruM Ha
Ipyroi. Buasl
CIIEKTPOB
Bonnossie
CBOMCTBA YaCTULL.

Bomnsl ne bpoins.

Kopnyckynsipao-
BOJIHOBOI
Jlyau3M.
CrioHTaHHOE B
BBIHYXJICHHOE
U3J1y4YEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOcag

50

OTtkpsITHE

PAaaAOaKTUBHOCTH.

O1BITH
Pesepdopna o
OTIPEICIICHUIO
cocraBa
paZinOaKTUBHOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2




51

52

HN3TYy4YCHUA

CaoticTBa anbpda-,
Oera-, ramMmMa-
U3ITyYCHHUS.
Bnusaue
paMOaKTUBHOCTH
Ha JKHBBIE
OpTaHU3MBI

OTtkpbITHE
MPOTOHA U
HEUTpOHA.
N3oromsl. Anbda-
pacnan.
DIIeKTPOHHBIN U
MTO3UTPOHHBIN
Oera-pacma.
I'amma-usnydenue

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

53

54

DHeprus CBI3u
HYKJIOHOB B SIJIpE.
Snepusle
pEaKINH.

SInepHslil peakTop.

[Ipob6nemsl,
NEPCIIEKTUBBI,
9KOJIOTUYECKUE
ACIEKTHI SIEPHOU
SHEPreTHKU

OnemMeHTapHbIe
YaCTHUIIBL.

bubnmoreka [JOK
https://m.edsoo.ru/ff0d1356

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




OTKpBITHE
MO3UTPOHA.
Mertoubl
HAOJIOICHUS U
perucTpanuu
3JI€EMEHTapHBIX
yactull. Kpyribii
CTOJI
«DyHaaMeHTaIbH
13(S
B3aUMO/JICUCTBUA.
Ennucrso
busznyeckoit
KapTUHBI MUPa»

55

Bun 3Bé3nmaoro
Heba. Co3Be3us,
ApKUE 3BE3/BI,
TJIAHETHI, UX
BHJIIMOC
JIBUKEHUE.
ConHeuHas
cucrema

56

57

Comnnre.
ConneyHas
aKTHUBHOCTbD.
HcTounuk
sHepruu CoJlHLIA U
3BE3]

3BE3 MBI, UX




58

OCHOBHEIC
XapaKTEPUCTUKH.
3BE3 1Bl II1aBHOMU
MOCJICIOBATEIILHOC
Tu. BHyTpeHHee
CTpOEHUE 3BE3]I.
CoBpeMeHHbIE
MIPEJICTaBICHUS O
MIPOUCXOXKICHUU U
sposronuu CoJiHIa
U 3BE3]

Mineunsiii [Tyte —
Hama ['amakTuka.
ITonoxxenue u
nexenne CoHia
B 'aymakTHke.
T"anakTHKmH.
YEpHble AbIPHI B
s/Ipax rajJakTUK

59

Bcenennas.
Pazberanme
rajakTuk. Teopus
Bosnbioro B3peiBa.
PemmkToBoe
U3JIyYEHHUE.
MertaranakTuka

60

Hepemennsie
POOIIEMBI
aCTPOHOMMHU




61

KonTponbhas
pabora
«INIeMEHTBI
aCTPOHOMUU U
acTpOHU3HKIY

62

63

64

O000marommii
ypok. Ponp
bu3uku u
aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYECKOH,
COLIMAJIBLHOU U
ATUYECKOH chepax
EeITEIbHOCTH
YyeJioBeKa

OO6o0marommit
ypok. Pone u
MeCTO (DU3UKHU U
ACTPOHOMHUU B
COBPEMEHHOM
HAay4YHOU KapTHHE
MUpa
O06o0marommit
ypok. Ponp
bu3IecKoit
TEOpUH B
dbopMupoBaHUU
IIPEACTABICHUH O
buznueckoit




65

KapTHUHE MHUpa

O6o06maromuit
ypok. Mecto
buzIecKoi
KapTUHBI MUDa B
obmmeM psay
COBPEMEHHBIX
€CTECTBCHHO-
HAyYHBIX
IIPEICTABICHUM O
npupojie

66

PesepBHBII ypoOK.
MarnutHoe noie.
DNeKTpoOMarHuTHa
ST MHTYKIIHST

67

PesepBHBIil ypOK.
Onruka. OCHOBBI
CrienuaIbHON
TEOpUH
OTHOCHUTEJbHOCTH

68

PesepBHBIi ypOK.
KBanToBas
¢duzuka.
DNeMEeHTbI
aCTPOHOMMUH U
acTpou3uKu

bu6mmorexa [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. ®usmka, 10 kmacc/ Mskumes I'.5., byxosneB b.b., Corckuit H.H. mox penakmueit
[MapdentreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

2. @wuszmka, 11 xmacc/ Mskumer [.JI.,, byxosues b.b., Yapyrun B.M. mox penakumeit
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METOAUYECKUE MATEPUAJIBI U1 YUUTEJIA

—

Coopnuk 3amad o ¢usuke 1 9-11 xkmaccon. Coct. I'.H. Cremanosa. M. [IpocBenienue.

®usuka. CamocrosiTenbHbIe U KOHTpoJbHBIE paboTsl. 10,11. Kupuk JI.A. M. Unekca.

3. @wuswmka. 3agaynuk. 10 kmacc. ['enaenmreitn JI1.O., Kupuk JILA., I'ensdrar .M., Henamer
N.}O. M. Muemo3uHa.

4. Owuswuka. 3amaunuk. 11 xnacc. 'engenmreitn JI1.O., Kupuk JILA., I'ensdprar .M., Henamrer

N.}O. M. Muemo3uHa.

N
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bubmuoreka IIOK https://m.edsoo.ru/ff0c9778
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